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PREFACE

There is consensus among administrators and regulators that the
yield on pension savings is the most important factor in the
achievement of good pensions. 1% of additional yield throughout
the working life of a person enrolled in a pension fund
administrator may, in practice, mean a pension that is 30% higher.
For this reason, it is important to discuss the best investment
alternatives for pension funds.

Due to a series of prudential factors, the authorities of the
countries that have implemented the pension system based on
capitalization and individual savings have established a series of
limits on investments. Priority has been given to the “security”
factor over possible higher yields that might have been generated
with greater freedom to invest. Those regulations have gradually
been reduced in several countries, broadening the scope of
possible investments.

Most governments have acted prudentially, due to a series of
factors such as: an industry in its infancy; the fact that this saving
is mandatory for workers; there are state insurance schemes
involved, the transition has financial and budget consequences and
the investments are inserted in small economies with developing
debt and capital markets, with little depth and liquidity, among
other variables.

The challenge is to increase the diversification of the pension
funds under management. This must be achieved by reducing the
excessive concentration of the savings in government securities,
allowing more investment in equity instruments, depending on
the time horizon available before pensions must be paid out and
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the personal  preferences of  each worker regarding the
combination of risk-return.

Due to the need to safeguard the funds, it is also necessary to
permit a gradual increase in international diversification.

The supervisory authorities face the challenge of introducing
greater flexibility into investment limits and levels of regulation to
improve yield, complementing this with measurements of relevant
risk for each fund’s investment portfolio. At present, there are
various risk measuring systems based on statistical and financial
parameters and an analysis needs to be made to establish which of
these are most appropriate, given the characteristics of our
investment patterns.

The International Federation of Pension Funds Administrators,
FIAP, believes that carrying out an evaluation exercise on all these
issues is highly relevant for the countries represented in the
organisation. As a result, the International Seminar, “Perspectives
on Pension Fund Investment”, was held in Santiago, Chile on 18th

and 19th May, 2006, on the occasion of FIAP’s X Annual General
Meeting, with distinguished international experts attending.

The Seminar and the book I am presenting here are evidence of the
importance that FIAP attaches to finding out about new
experiences and proposals and to discussing and constructing
policies and measures that stimulate an efficient management of
the workers’ savings, in conjunction with the different actors in the
private and pubic sectors.

GUILLERMO ARTHUR

President of the International Federation
of Pension Fund Administrators,

FIAP
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A BRIEF DESCRIPTION OF FIAP

The International Federation of Pension Fund Administrators
(FIAP) is an organization established in the city of Montevideo on
June 29, 2004, by Supreme Decree No 801 issued by the
Uruguayan Ministry of Education and Culture. In September of
that same year, Exempt Decree N° 3,154 of the Chilean Ministry
of Justice authorized the FIAP to operate in Chile, under the name
“Federación Internacional de Administradoras de Fondos de
Pensiones, Agencia en Chile.

Since its inception in 1996, the purpose of the FIAP has been to
propagate, promote, defend, publicize and facilitate in every way
the development of pension systems based on individual savings
and capitalization, channelled through pension funds and managed
by financial services companies for pension fund administrators.

The membership of the FIAP includes the associations, chambers
or other similar institutions of those countries that have legally-
established systems of pension fund administrators or other similar
institutions and who have as members entities that participate in
the administration, coverage or granting of the various
entitlements, benefits or services characteristic of such systems, as
well as entities from countries that, while not yet possessing any
associations, chambers or other institutions similar to those
described above, are linked to the activities indicated. Those
institutions and companies interested in pension fund management
systems are also eligible for FIAP membership.

At present, associations and pension fund administrators from 21
countries in America, Europe and Asia are members of the FIAP:
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Dutch Antilles, Argentina, Bolivia, Brazil, Bulgaria, Colombia,
Costa Rica, Chile, El Salvador, Spain, Russian Federation,
Honduras, Kazakhstan, Mexico, Panama, Peru, Poland, Dominican
Republic, Ukraine, Uruguay and Venezuela.

Also, as of 2005, the FIAP has incorporated collaborator members
represented by the main asset managers worldwide. At present we
have nine collaborating institutions: BNP Paribas, Fidelity,
Gartmore, JP Morgan, Larraín Vial, Pictet, San Paolo Am Lux,
State Street and Schroders. As well as representing a strengthening
of our organization through the active incorporation of
international mutual funds, this allows us to benefit from the
contribution and knowledge of these important companies, further
enriching the exchange of experiences that exists within FIAP.
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INAUGURATION OF THE SEMINAR
18th and 19th May, 2006

GUILLERMO ARTHUR1

The Minister of Labour and Social Security, Mr Osvaldo Andrade,
representing her Excellency the President of the Republic; Mr
Alejandro Ferreiro, representing the Pension Reform Council; Mr
Carlos Peguet, president of this session; Ms Solange Berstein,
Superintendent of Pension Fund Administrators; friends:

First of all, I would like to give all the delegates a most warm
welcome, especially those from abroad who have come from such
distant places to take part in this seminar on pension fund
investment.

The International Federation of Pension Fund Administrators
(FIAP), which I have the honour of presiding, unites the
associations of pension fund administrators from 21 countries that
have introduced reforms to their pension systems based on
individual capitalization of contributions and the private
management of the same. The essential purpose of pension
systems worldwide is to pay adequate pensions to workers, in
response to the effort and contribution that they have made
throughout their active life. To achieve this, there is a fundamental
principle: the system must be financially sustainable.

It is for this reason that the countries forming part of FIAP, starting
with Chile in 1980, modified the pay–as-you-go systems and began

1 President of the Chilean Association of Pension Fund Administrators and President of
the International Federation of Pension Fund Administrators, FIAP.
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to move towards capitalization systems. Certainly, due to the
demographic changes experienced in the world, the pay-as-you-go
systems were no longer financially sustainable; the relationship
between active and passive workers was deteriorating, making it
impossible to maintain adequate funding for pensions. We, the
countries who have become members of FIAP have established
systems based on the individual capitalization of contributions and
the private management of these, as part of a broader, three-pillar
pension system, which includes a first solidarity pillar for those
workers who by reason of unemployment or other contingencies of
life have been unable to save to finance their old age.

I think, therefore, that this is a reason to rejoice at how we have
managed to overcome the demographic crisis and find a system
that is financially sustainable to support workers’ pensions. Those
countries that have not followed suit have had to engage in
parametric reform processes that consist in raising the age for
retirement, reducing benefits or at the same time increasing
payment entitlements, all of which creates legal uncertainty among
the workers who are called to benefit from the pension systems.

The second aspect to be considered in offering workers an
appropriate pension is to have an investment regime that allows us
to achieve adequate levels of yield. We know that every additional
point of yield obtained by a pension fund represents a 25% to 30%
increase in the pension. Hence the importance of our discussion
over the next two days about which are the best alternatives for
pension fund investment. In the course of this seminar we shall be
seeing which is the most suitable portfolio for pension funds,
which is the most suitable portfolio for the withdrawal or
retirement stage. We shall be studying some characteristics of
multi-funds, we shall examine the financial impact that occurs
when the period of dis-saving begins, among other subjects. I
think we shall be able to analyse aspects that seem very crucial to
us: this has been a recurring issue at FIAP. It is not enough to have
reformed the pension systems; it is also necessary for the
investments made by these systems to respond to two central
principles: to give such investments security and yield, which
means having the broadest possible diversification, an aspect on
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which I believe we still have a long way to go. There are several
countries with an extraordinarily high concentration of their
investments in the state sector, in fixed income instruments issued
in their own country and with no access to international markets.
For this reason, I believe it is particularly important to analyse
investment matters in order to improve their performance and thus
pay out better pensions.

Another fundamental aspect in obtaining a good pension is
undoubtedly the fact of having paid one’s contributions. We are in
a system of capitalization in which personal effort is closely linked
to benefits. We have to make an effort to attain higher levels of
coverage than those existing today in our countries. Having said
this, allow me to digress slightly. There have been many attempts
to blame the individual capitalization systems for rates of
coverage, which, at the end of the day, depend on the
characteristics of labour markets, on formality of employment and
not on a pension system, whether it be pay-as-you-go or an
individual capitalization system.

Naturally, this leads us also to concern ourselves with those pillars
of the system that are responsible for catering for the needs of
older people during their retirement when, for economic reasons,
they have been unable to finance their own pension. Our previous
seminar, which took place in Colombia, in Cartagena de Indias,
was dedicated to precisely this aspect, analysing the role
corresponding to each pillar in the makeup of the pension.

For this reason, I would like to express my gratitude for the
presence here today of the Minister, the representative of the
Advisory Council and the Superintendent, due to the importance
of this act, which is also taking place at a time when Chile’s
pension system is celebrating 25 years of life. A very successful
life, in our opinion, given that the system has obtained good yields
for its workers and has contributed strongly to the country’s
economic development.

We are currently immersed in a process to reform the system under
the direction of a commission of experts of the highest level who, I
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am sure, will achieve those improvements that the system requires
for its long-term projection. Thank you very much, welcome, and I
hope that this seminar may serve to continue to make our system
stronger. Thank you very much.
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INAUGURAL SPEECH
OSVALDO ANDRADE1

Good morning everyone. Welcome to all delegates or participants from
countries with whom we have links of friendship. On behalf of the
Chilean government, I would like to thank the International Federation
of Pension Fund Administrators, FIAP, for their invitation to open this
seminar, which deals with a subject of great importance for the pension
systems of the world: perspectives on pension fund investment.

Undoubtedly, pension fund yield is one of the key variables in
enabling pension systems to meet their main objective, which is to
pay fitting pensions to the system’s users. This seminar will cover
in depth various aspects relating to pension fund investment,
gathering valuable international experience and the analysis of
top-level experts. We salute FIAP’s initiative at this precise
moment when the country is preparing a pension reform in
accordance with the Government Program of President of the
Republic, Dr. Michelle Bachelet. What will be discussed at this
time, and certainly at this meeting, will enrich the current debate
in our country about the need for changes in the pension system.

As it happens, one of the government’s main priorities is to increase
the yield of the pension contributions paid by the workers. In Chile’s
case, it is a known fact that a difference of 1% in yield throughout the
member’s life can affect the amount of the final pension by a very
important percentage. For this reason, it is essential (and this is how
the government understands it) to seek alternatives to increase the
yield of the funds without compromising their risk levels.

But the administration costs and commissions charged by the AFPs
also need to be reduced, while competition in the system has to be
increased.

1 Minister of Labour and Social Security, Chile.
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The President’s Advisory Committee on Pension Fund Reform is
currently discussing all these issues, plus others of vital importance,
such as increased coverage. Called into being by the President, this
Committee includes high-level experts who will draw up a proposal
that the government will use as the basis for a project of legal
reform to be submitted to Congress. In the course of their work, the
Council has devoted itself to listening to the different actors in
national life, receiving their comments and proposals. It has also
looked abroad. Recently, the Superintendence of AFPs and
CIEPLAN organized an international seminar with the participation
of the world’s main specialists and academics on pension matters,
all of whom shared their experience with the Council members and
with the different actors in national life who are attracted by these
matters. The participants’ interest was very high, with a large
audience, similar to the one we have here today. This speaks of the
country’s awareness of the importance of the current process.

We all understand that we must get things right, because this will
have a significant impact on the quality of life of present
generations and, certainly, those still to come.

In Chile (and this was demonstrated yesterday in the Senate, on the
occasion of the passing of the Subcontracting and Transitory
Services Act), there is sufficient maturity to engage in this
discussion and debate, to place the accent on the discussion in the
heart of society, to take on board the need for a broad system of
social protection. Certainly, the structure of the pension system is at
the core of the matter. The interesting thing about the debate (a fact
verified yesterday) is that, in the case of subcontracting, priority is
given to the worker and his/her protection, without this affecting the
dynamism of the economy. We also understand that the debate about
the pension system emphasizes the person and his/her pension, in
order to ensure a fitting and decent pension in the future.

I should like to congratulate the FIAP for the idea of organizing
this meeting and, on behalf of the government, I certainly wish
you success in all the activities scheduled for these days.

I have no doubt that they will be very fruitful. Thank you very
much indeed.
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PENSION FUND
INVESTMENT PERFORMANCE

THE CASE OF ARGENTINA,
COLOMBIA, CHILE AND PERU*

SEBASTIÁN AUGUSTE AND DANIEL ARTANA, FIEL

1. Introduction

In a private pension system, the benefit received by each member
is directly linked to the wealth that he/she has accumulated in his/
her own account when the moment comes to take retirement. This
depends on the net contributions that he/she has made to the
system during his/her working life and the rate of return at which
those contributions have been capitalized. The effect of
capitalization on future pensions is not negligible; as Iglesias
(2005) points out, one point of difference in the yield accumulated
during a worker’s lifetime represents a change in the pension of
approximately 26%.

The yield that a Pension Fund Administrator (AFP) obtains for the
funds of its members is influenced, among other factors, by: a) the
characteristics of the investment regulations, and b) the investment
policy of each administrator. For this reason, the performance of
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investments in a private system of retirement pensions can be
analysed from both the social and private angles. From the private
point of view, the analysis looks at whether, given the regulations,
the AFPs are behaving in the best possible way; investing
efficiently, for example, in the sense of maximising the return for a
given risk. From the social perspective, what matters is whether
the system functions in such a way as to allow maximum social
welfare to be obtained. The design of the system itself is a very
important aspect in achieving this. In this paper we shall be
analysing the yield of the investments from the private angle; we
are interested in finding out whether the AFPs are investing
efficiently, given the regulations currently in force.

The performance of investment portfolios from the private
perspective has been one of the main objects of study in finance
since they first began. Typically, the way of determining an
excellent performance is by comparing the portfolio being studied
with some other portfolio, known as a benchmark portfolio or
comparison portfolio. Most of the academic debate is concerned
with deciding on the most suitable comparison portfolio and the
dimensions that should be compared.

Most studies on institutional investment performance focus on
mutual funds (mainly funds of shares) and much of the available
empirical evidence is based on analysing developed countries. It is
natural to ask how many of the methodological advances and how
much of the empirical evidence on mutual fund performance is
also applicable in the case of mandatory pension funds, such as
those existing in various countries in Latin America. As will be
argued throughout this paper, the extension of the methodologies
that are usual in these cases is not so direct, because the private
mandatory pension funds have many particular characteristics that
make them different from other institutional investors.

As regards the empirical evidence for mandatory pension funds,
this is still very scarce and not very enlightening. One reason is
that, in empirical analysis, it is difficult to separate the effect
produced by the regulations on the return of the funds from the
effects caused by the Administrators’ own investment policies.
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This happens because the other investment options that can be
compared with the AFPs tend to have different regulatory
restrictions (very often more lax). So, if the return obtained by an
AFP is lower than that obtained by a Mutual Fund, for example,
that difference may be due, among other reasons, to the fact a) that
the investment regulations for AFPs produce greater inefficiencies
than the regulations faced by mutual funds (assuming that both
choose their portfolios efficiently), b) that these institutional
investors have different degrees of efficiency in managing the
portfolio (because the pressure of competition is different in the
two sectors, for example), or c) some combination of these two
effects. A simple comparison between the returns of different
investment options results therefore in a test of both aspects at the
same time. What is more, the two aspects correspond to different
views of the problem, the social and the private. From the point of
view of economic policy, it is one thing to decide that the AFPs
are inefficient in choosing assets –given the regulations– and quite
another to find that the regulations are causing the difference in
performance. For this reason it is extremely important to create
performance analysis methodologies that distinguish between the
two aspects.

The impact of regulations on investment policies and their
possibly distortional effects have already been studied to some
extent in the literature1, but the question of whether the pension
fund administrators are efficient in their portfolio management
(given the regulations) is something that has not yet been dealt
with directly and is the main objective of this paper2. A priori,
there may be reasons to fear that the AFPs’ behaviour is not as
efficient as it might be, since, for example, the entry costs for new
Administrators are by no means low (which may influence the
degree of competition within this industry) and investment

1 For example, the studies by Chisari and Dal Bó (1996) and Berstein and Chumacero
(2003).

2 Yermo (2004) and Srinivas and Yermo (1999) compare the yields of the pension funds
for various Latin American countries with different investment option, but the main
aim of their analysis are the distortions caused by regulations rather than the
efficiency of the pension funds.
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regulations encourage the industry to adopt a follow-my-leader
scheme when assembling portfolios.

The rest of the paper is structured in the following manner. In the
next section there is a brief review of the literature concerned
with the measurement of investment portfolio performance, its
methodologies and main results. Then section 3 discusses the
special characteristics that have to be borne in mind when
analysing the performance of AFP investments, placing special
emphasis on the case of the Latin American pension funds which
basically have two characteristics in common: i) the model of
investment regulation (known as regulation by quantitative limits
or draconian regulation) and ii) under-developed financial
markets with little depth, poor liquidity and small size in terms
of the assets managed by the pension funds. Section 4 describes a
measurement methodology, which makes it possible to separate
the effects of the regulations from the performance itself. Section
5 presents the main empirical results for the countries of the
region with a history (since the system began) that is sufficiently
long to make statistical analysis possible. These countries (and
the year in which each system started) are: Chile (1981),
Colombia (1993), Peru (1993) and Argentina (1994). Finally,
section 6 presents the main conclusions of this paper and future
lines of research.

2. Review of the literature on investment portfolio
performance

An evaluation of the performance of investment portfolios is, in
the final analysis, a analysis by comparison (benchmark
analysis) where, in the first place, it is necessary to define two
basic aspects: a) what is going to be compared and b) against
what.

With regard to the second point, the options are: a) a comparison
between AFPs (which means simply ranking them by
performance), b) a comparison with other existing portfolios in the
market (such as mutual funds or hedge funds), c) a comparison
with indexes or portfolios that represent passive strategies (e.g.
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share or bond indexes) and d) a comparison with a fictitious
portfolio.

The comparison between AFPs makes it possible to produce a
ranking and in this way decide who is doing better or worse within
the dimensions studied. There may be more than one order,
because it may depend on which risk criterion is used or the
preferences of the members. One advantage of this analysis is that
the comparison is made between portfolios that face similar
regulations (particularly if the comparison is made between AFPs
from the same country). However, this comparison does not
necessarily reflect differences in efficiency in assembling the
portfolio because the regulations may produce heterogeneous
impacts on different AFPs, producing systematic differences in the
returns even though they are all efficient (one example are the
limits as a percentage of the ownership of a company, which may
affect AFPs differently according to their size). Another limitation
is that it does not allow an evaluation to be made of the system as
a whole since, for example, the absence of significant differences
between AFPs may be because they are all doing equally badly.
This last aspect has been a recurring concern in the literature
because, due to the type of regulation, there is a strong likelihood
of “herd” behaviour, where AFPs copy one another in terms of
investment policy.

The comparison between AFPs and other (active or passive)
portfolios has the potential disadvantage of comparing portfolios
with different characteristics and restrictions. This difficulty in
making comparisons is due to the fact that what the AFPs can do
in terms of assembling portfolios is different from what other
financial institutions (such as mutual funds) are allowed to do,
mainly because they face different regulatory restrictions. All the
Latin American countries that have private pension systems have
imposed restrictions on the assembling of pension fund portfolios,
such as forcing a single portfolio on all their members or limiting
investment in a certain type of instrument or asset. Whatever the
aim may have been in imposing these regulatory restrictions
(limiting portfolio risk, developing local stock and bond markets,
etc.), if such restrictions are in force, the best possible portfolio
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for the AFP will be distorted. It must be borne in mind that
regulatory restrictions are also common for Mutual Fund
investment in Latin America3. To the extent that the AFPs’
portfolios have different regulatory restrictions from the chosen
benchmark portfolio in assembling their portfolios, it is difficult
(and in many cases inappropriate) to obtain conclusions about
performance from a simple comparison of results, because it is not
possible to discern whether these differences in results are due to
differences in efficiency or to effects of the different regulations.
This comparison is useful, however, for two reasons: first of all, to
gain a better understanding of how the system works, because the
existence of a restriction does not necessarily imply that the
restriction in actually in operation or that it significantly distorts
the risk-return ratio. For example, the restriction of investing only
a certain percentage of the portfolio in one kind may not alter the
performance of the portfolio if the market is sufficiently deep to
mean that the risk and return of any given instrument can be
duplicated using other financial instruments. Secondly, the
comparison of two efficient portfolios with and without regulatory
restrictions makes it possible to quantify the costs of the
regulations in terms of returns adjusted by risk (which might
possibly be compared with the benefits that such restrictions are
expected to achieve).

We have argued in this paper that a comparison of performance
with a hypothetical portfolio which is assembled with respect for
the regulatory restrictions might be more appropriate for
answering the question as to whether the AFPs are effective
portfolio managers. In theory, by presenting a problem of
optimisation, it is possible to obtain an optimum portfolio that
faces the same restrictions as the AFPs and the theoretical solution
can then be compared with the decisions that the AFPs have
actually taken. A disadvantage of this approach is that the results
will be highly sensitive to the way in which the hypothetical
portfolio is assembled, its target function and restrictions. On the

3 Restrictions such as limiting the amount of the portfolio in an asset or issuer, not
allowing short-selling or limiting the use of derivatives, etc.
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other hand, the distribution of the returns (expected return and
risk) is something that is not observable and an approximation
with historic returns may not be appropriate (particularly in very
volatile markets such as the Latin American financial markets).
Assembling hypothetical portfolios runs the risk, for example, of
concluding that a portfolio is inefficient, when in fact a restriction
which was avoided in the theoretical problem actually operates in
practice.

As regards what is to be compared, the theory of finance provides
various alternatives. A first and very simple measurement is the
average historic net return or the accumulated net return. However,
the mere comparison of returns is only sufficient if members are
unconcerned about risk. In the more realistic case of members who
are averse to risk, there are also other consequences of the
distribution of the returns, related with risk (such as variance, bias
and kurtosis), which matter too.

For risk, the two concepts most commonly used are: a) absolute
risk, related with the distribution of the returns of the asset or
portfolio in question (generally measured as the standard
deviation of the return of the portfolio) and b) relative or
systemic risk, which is the risk that the asset or portfolio in
question adds to the investor’s total portfolio (a notion related
with asset pricing models). In this second concept, the relevant
trade-off for the investor is the amount of return versus the
amount of risk that the asset being analysed adds to the total
portfolio that he already holds (or would like to hold, in
balance). For this reason, the concept of risk is more related with
co-variances between the optimum portfolio of the average
investor and various different assets because, in balance, the
market will not compensate diversifiable risks. For example, an
asset that has a negative correlation with the portfolio held by the
investor acts as an insurance, because it allows him to reduce the
total risk of the portfolio, so the investor is prepared to accept a
lower return in order to keep this asset (even possibly a negative
return, which acts as an insurance payment). This is true, even
when the variance of the return of that asset (i.e. the absolute
risk) is high.
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As regards what needs to be looked at in the distribution of returns,
most of the finance literature focuses on just two points: the
measurement of the return on the portfolio (related with the
expected return) and its matrix of co-variances (related with risk).
There are two alternative ways of justifying the use of this two-
parameter model: a) normally distributed returns4, and b) the
investor has a quadratic utility function.5 It is important in this
respect to remember that there is empirical evidence showing that,
in short periods of time, the distribution of historic returns has a
positive bias and an excess of kurtosis (inconsistent with a normal
distribution)6, and that the assumption as regards the utility function
is only arbitrary. This has led various authors to try to extend and
generalise the models and tests, though it is fair to state that the
two-parameter model continues to be of central importance in the
finance literature on investment portfolio performance.

Returns Adjusted by Risk

The usual practice to incorporate a trade-off between risk and
return is to calculate the historic returns corrected for risk:

4 In this case only the first two moments matter because the distribution is symmetrical.
5 In this way, the maximization of the expected profit in the Von Neuman-Morgensten

formulation means that only the mean and variance of the returns are relevant.
6 Evidence of abnormality in the historic returns was found, among others, by Fama

(1965, 1976), Blattberg and Gonedes (1974) and Affleck-Graves and McDonald
(1989).

7 Calculating the returns in excess of the risk-free rate makes it possible to centre the
comparison but creates the problem of identifying an asset with this property,

Ip =
rp

Rp

Where r is the historic average of the portfolio’s returns (to
calculate this, time periods of no less than 60 months are generally
used), usually calculated in excess of the risk-free rate7, and R is
some measure of risk of the portfolio. Using different measures of
risk, different indexes are obtained. Two of those most commonly
used are:
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a) Sharpe Index: Rp is the standard deviation of the distribution
of returns of the asset or portfolio p (measurement related with
the concept of total risk)

b) Treynor Index: βp is the beta of the portfolio (or asset) and is
given by:

something by no means trivial for countries with relatively undeveloped financial
markets. In general, the literature considers risk-free return on the asset as the internal
rate of return of some North American government bond (such as the 10-year Treasury
bond).

8 The CPAM model says that the retribution on an asset must be related with the risk
that this asset adds to the diversified market portfolio. In this way, the market only
rewards systemic risk and not risks that are diversifiable. Thus the return that the
market pays to portfolio p is a premium over and above the rate of the risk-free asset
according to the beta coefficient: r p = r f + b p (r m – r f).

βp =
cov (rp, rm)

var (rm)

Based on the model of price determination for CAPM assets
(concept related with systemic risk)8.

Another indicator widely used in literature is Alpha, defined as:

n

αp = (rp – rf) – ∑ βp,i Fi
i=1

Where F is a risk factor associated with the asset pricing model.
An α>0 indicates an extraordinary performance for the portfolio,
in the sense of obtaining a better return than would be expected for
that portfolio, according to the risk assumed (and the model of
price determination used). If F = (rm – rf) , Jensen’s Alpha is
obtained (based on CAPM). A multi-factor model uses more risk
factors (based on the Arbitrage Pricing Theory (APT) model). Two
models used in the literature about shares are Fama and French
(1993) and Carhart (1997). In the first the risk factors are: the
return of the market portfolio in excess of the risk-free rate
(F = (rm – rf)), the difference in return between small and large
shares in terms of market capitalization and the difference between
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the returns of shares with high and low book-to-market ratio. The
Carhat model adds a fourth factor to the three of Fama and French.
This is called momentum, defined as the difference between the
returns of shares with high and low returns in the recent past9.

The options for the performance indicator are therefore many and
varied, though some recent studies on mutual fund performance
(e.g. Kacperczyk, Sialm and Zheng (2005)) suggest that the
relative ranking (in terms of excess return) is not modified,
whether a systemic component alone is taken into account (as
indicated by CAPM) or stylised factors (as indicated by the multi-
factor model).

Other Ways of Measuring Performance

Measurements based on asset pricing models are known as
regression-based benchmarks, because the alphas are obtained by
means of regressions. Other alternative tests have been developed
In the last few years, some worthy of mention being: a)
performance measurements that do not need a comparison
portfolio to be selected, e.g. Grinblatt and Titman (1989 and
1993), b) a comparison portfolio constructed on the basis on
portfolio characteristics, (characteristics-based benchmarks), e.g.
Daniel and Titman (1997) and c) studies on the type of event
(event studies), e.g. Chen et al. (2000).

Grinblatt and Titman (1989, 1993), instead of comparing the return
of the fund with some benchmark, compare whether the shares
chosen by the funds have a better performance than other similar
shares, either not chosen by the funds or eliminated from their
portfolio. If the portfolio manager consistently chooses winning
assets, then there is evidence of excellent performance in asset
selection.

9 To obtain the betas, regressions are used, where an attempt is made to estimate betas
and variances consistently. This task is not free of technical problems. For an
excellent treatment of the econometrics of financial markets, see Campbell, Lo and
MacKinlay (1997).
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The extraordinary return of a mutual fund may be due not only
to the selection of winning assets, but also to other factors such
as: a) the style of fund (in general, mutual funds operate
according to their own rules, so the initial choice of rules
affects how they function afterwards), b) skill in anticipating
the rises and falls of the market (known as market timing),
which allows the asset manager to position himself in assets
with a beta greater than one when the market is rising and with
a low beta when it is falling, obtaining a better return than any
passive portfolio, and c) skill in choosing sectors, which allows
the asset manager to move the weight of his asset portfolio
from one sector of economic activity to another, depending on
the individual cycle of each sector10.

Daniel and Titman (1997) criticise earlier studies for making
comparisons between portfolios that are not comparable because
of their design. The argument is that each fund has its style (or
restrictions self-imposed in its design), so that comparing
different mutual funds or comparing a mutual fund with a
hypothetical portfolio does not enable a distinction to be made
between the efficiency of the asset manager in choosing assets
and trading strategies, and a problem of efficiency in the design
or choice of style when the fund was launched and its
management rules established. In order to test whether the funds
have superior skills in the active management of their portfolios,
Daniel and Titman propose creating hypothetical portfolios that
respect the self-imposed restrictions of each fund. They construct
portfolios for this purpose, taking the portfolio of the mutual
fund and replacing the assets chosen by the fund with other
assets and portfolios with similar characteristics. (For this
reason, this technique is known as the characteristic-based
approach).

10 Skill in selection of assets refers to the ability to choose individual assets with
extraordinary performance, regardless of the market cycle or branch of activity.
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Performance Evidence for Mutual Funds

Studies that evaluate the performance of mutual funds (mostly
funds that invest in shares) have followed various strategies and
have filled the pages of academic journals since Jensen’s
pioneering study (1968). In general, the question that needs
answering is whether the risk-adjusted returns of the mutual funds
justify the commissions they charge, in the sense of whether their
active strategies produce returns over and above those of a simple,
passive buy and hold strategy. The question is two-edged: a)
whether any mutual fund has yields that are consistently over
those of other mutual funds (persistence) and b) whether the
mutual funds as a whole (following active strategies) are
producing yields higher than a passive strategy involving the
purchase of an index.

As regards “persistence”, the first studies of Grinblatt and Titman
(1992) and Hendricks et al. (1993) find certain evidence that those
funds with excellent performance manage to maintain this
excellent performance over time. However, there have been
criticisms of these classic studies. Some authors have attributed
this persistence to errors in benchmarking or to survivor bias (e.g.
Wermers (1997), Carhart (1997), Malkiel (1995).

As regards the comparison with passive buy-and-hold strategies,
Clements (1999) suggests that the popular opinion, as presented in
the media, is that the performance of actively managed mutual
funds is no better, once their higher operating costs have been
taken into account. Despite this apparently generalised opinion,
the results obtained in the literature are not conclusive. Malkiel
(1995) and Gruber (1996), for example, find that the mutual funds
have no special skills in selecting winning assets. Carhart (1997)
relates this with the operating costs, because the returns of the
mutual funds, net of costs and commissions, have a negative
correlation with their level of expenses and therefore, the more
active a fund, the lower the net return adjusted by risk. On the
other hand, studies such as Grinblatt and Titman (1989) or
Wermers (1997) find that the assets chosen by the mutual funds do
have a better performance (before commissions), and Grinblatt and
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Titman (1993) find that aggressive (growth-oriented) funds obtain
an excess return of 2% to 3% per year. Daniel and Titman (1997)
and Grinblatt, Titman and Wermers (1995) attribute a large part of
this better performance to the characteristics of the assets that the
funds hold in their portfolio (characteristics such as momentum
and book-to-market) rather than a special skill in selecting
winners; in other words, persistence is due to the use of simple
momentum strategies and not because the portfolio managers
persistently have “hot hands” when it comes to choosing assets.
However, Chen, Jegadeesh and Wermers (2000) do find skill in
selection, because the assets that the funds buy have a better yield
than those they sell, even allowing for the characteristics of the
assets.

In this way, regression-based studies tend not to find extraordinary
returns for the mutual funds, while characteristic-based studies, or
those that do not use a benchmark portfolio find positive results.
Kothari and Warner (2001) suggest that these differences are due
to the choice of methodology used. These authors create portfolios
that have artificially excellent returns and then use the regression-
based, characteristic-based and event studies to see which has
most power to identify these excellent returns (which exist in the
design). They find that the regression-based methodology has
problems, while the characteristic-based methodologies behave
somewhat better, though their results show that the event studies
methodology, rarely used in this literature, would be the most
appropriate in terms of its statistical power. This might explain the
pattern observed in the aforementioned studies.

3. Special Aspects of the Private Pension Funds in Latin
America

The AFPs present particular characteristics that must be taken into
account when analysing their performance. Certain of these
aspects are specific to pension funds and have been extensively
studied in international literature, such as the investment horizon
and the existence of future commitments (since the final aim of the
investment is to accumulate wealth to provide an income flow
once the member retires); others are specific to the regulatory
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designs of Latin American private pension systems (such as the
regulations on assembling the portfolio)11, and finally there are
aspects related with the level of development of the local financial
market (such as local markets with little liquidity and depth,
incomplete markets or local capital markets that are too small for
the amount of capital handled by the AFPs).

Those aspects of regulations and local markets that affect the
administrators’ investment policies are analysed below.

3.1 Regulatory Restrictions on Assembling a Portfolio

In Latin America all the reformist countries have adopted a system
of regulation for AFP investments based on quantitative limits,
known as the “draconian” system. In this system it is only possible
to invest in instruments that have been authorized by the regulator
and there are limits governing the percentage of their portfolio that
they may have per type of instrument, groups of instruments,
issuer and risk category, in addition to certain prudential rules (i.e.
to avoid problems of conflicts of interest and separate the net
worth of the fund from that of the administrator). The investment
restrictions may have multiple aims, for example: a) to control
portfolio risk, b) to develop the local share market, c) to avoid
conflicts of interests or d) to provide funding for the government.

If any regulatory restriction is in operation, then the optimum
portfolio of the AFP will be affected. Due to the stochastic nature
of asset prices, the AFP can be quite sure of whether it is
overstepping the limit when it assembles the portfolio, but not
what the weight will be after a period of time. This leads to the

11 The private pension systems in existence in Latin America are based on private
management of defined contributions. Workers are obliged to contribute a defined
percentage of their wages into a pension fund, which is dedicated to managing such
funds until the worker retires. At that point the funds are generally transferred to an
insurance company which manages them on the worker’s behalf for the rest of his/her
life. The rules contain regulations regarding the administrators’ investments, charges,
transfers between administrators, aspects referring to the accumulation period, modes
for the withdrawal or payment stage and other aspects such as life insurance,
disability or unemployment.
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decision on the portfolio being influenced by expected weights, to
avoid having to restructure the portfolio too frequently. The
volatility of the assets included in the restriction will influence the
decision, as will the planning horizon of the portfolio (i.e. how
often it will be restructured, which will depend on trading costs),
the penalties for failure to comply with the restrictions and how
non-compliance is determined (how “excess investment” is
regulated). With regard to this last point, in some countries the
only restriction is that the AFPs may buy no more of the asset that
has passed the limit (but there is no obligation to sell); whereas in
other countries they have to liquidate the excess within a given
period of time, which may give them time for the fund to grow and
the excess to “eliminate itself”, without their having to liquidate
positions in the short term12.

All these considerations result in the AFPs leaving a precautionary
margin below the limit. So, for example, the higher the trading
costs, the lower the turnover of the portfolio and the larger the
precautionary margin, the same as if the assets are more volatile.

Comparison by sub-portfolios

A more direct option is to compare the investment performance of
an AFP by dividing its total portfolio into sub-portfolios,
depending on the type of assets included, and then compare their
performance with some investment option with similar
characteristics. For example, comparing the AFPs’ sub-portfolio in
local market shares with a mutual fund that also operates with
local market shares.

This approach, however, suffers from a problem: there may be a
difference in the portfolio aims of a mutual fund and an AFP and

12 The problem of restrictions is also found among mutual funds. In the USA, for
example, the mutual fund has to stick to its own management regulations in its
investment policy. This means that even when comparing mutual funds with each
other, one is comparing portfolios influenced by different restrictions, so that
differences in returns will be due to the original design of the fund and to efficiency in
handling the funds, given those restrictions.
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therefore the optimum portfolio will not necessarily be the same.
This is due to the fact that, while the aim of the mutual fund can
be to maximise the yield/risk ratio within all the possible
portfolios that can be assembled using the asset classes operated
by the fund, the AFP has to solve a more general problem. Thus,
for example, a bond with a relatively poor performance in terms
of return corrected by risk may not be the choice of a bond
Mutual Fund, but be relevant for an AFP, depending on the co-
variances of this bond with the rest of the assets (other than
bonds) that are included in the AFP’s total portfolio. In other
words, assembling a portfolio with a particular asset class may
disregard the co-variance between the assets in this class and
those in other classes. Mathematically, the problem is that the
portfolio emerging from the problem of general optimisation is
not the same as that which emerges from optimising by sub-
portfolios. Optimisation by sub-portfolios is an appropriate
approximation only if all the assets within that sub-group have a
relatively similar matrix of correlations with the rest of the assets
outside the group.

Chisari and Dal Bó (1996) show, for the Argentine case, that the
AFPs’ regulations on investment limits per asset class result in
their optimum portfolio having a different composition per sub-
portfolio than would occur with an unrestricted optimum
portfolio. Starting from a situation in which there are no
portfolio restrictions, the AFP will choose a certain optimum
global portfolio, which will in turn determine the optimum
composition of the sub-portfolios. If regulations are imposed per
instrument group, then maximum investment limits are being
imposed on every sub-portfol io.  If  the AFP keeps the
composition of all its sub-portfolios constant and only makes a
modification when it invests in each one, the total risk of the
portfolio will fall, which is one of the aims of this type of
regulation. However, keeping the structure of each sub-portfolio
fixed is not the best option for the AFP, so what it does is to
modify the structure, taking positions in more risky assets within
each sub-portfolio, in order to achieve a global risk-adjusted
return that is closer to what would have occurred without the
restrictions. In other words, by changing the compositions inside
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each sub-portfolio, the AFP manages, partially, to undo the effect
of the regulations.

One argument in favour of comparison by sub-portfolios is that
the aim of the Mutual Fund may in fact not be so different from
that of the AFP. This may be true if the Mutual Fund takes into
account the fact that the investor buys share units in order to
include them in his/her own global portfolio, which means that
this investor will take into account the co-variance of the Mutual
Fund portfolio with the other assets or portfolios that make up
his/her total portfolio, when choosing the mutual fund to invest
in. If the earnings of the person assembling the mutual fund are
related with the total size of the portfolio, the aim of the
portfolio manager may be in line with that of the investor, which
simply means choosing the components of the portfolio in the
same way as a representative investor would do. If this is the
case, comparison by sub-portfolios may be informative, though
strictly speaking there are other peculiarities, such as the
planning horizon, that may mean differences in the portfolios of
mutual funds and AFPs.

It is worth mentioning in this respect that at least in the case of the
four countries analysed in this study, (Argentina, Chile, Colombia
and Peru) there is no information about the yields of the AFPs by
sub-portfolios (though in some countries, since information about
the portfolio composition of each AFP does exist, those returns can
be approximated if price information about all the assets is
available).

One last aspect related with investment limits and portfolio
composition is that in the case of private pension funds (with defined
contributions) members are obliged to invest a certain amount of their
global portfolio in the AFP and may have little margin to “undo” the
AFP portfolio (particularly if the member’s capacity to save
voluntarily is very low). In the case of mutual funds, since the
investor chooses the proportion that he/she wants to invest in it, he/
she can always hold on to resources and, given the investment policy
of the fund, choose the other components of his/her portfolio in such a
way as to produce an optimum global portfolio.
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3.2 Planning Horizon

Portfolio Composition

Various recent papers in the literature indicate that the optimum
portfolio for an investor varies according to the planning horizon.
For a pension fund portfolio, what really matters at the end of the
day is the amount accumulated when exercising the option to retire
and the variation that may occur in the amount at that moment in
time. The literature suggests that members approaching retirement
will prefer a portfolio that is more skewed towards bonds, whilst
members with a longer period before retirement will prefer to have
a greater proportion of their investments in shares (because bonds
tend to be less volatile in the short term than shares). This may be
due to a number of factors, including the following:

a) the more wealth people have that is non-financial, the more
they will invest in risky assets, Merton (1971) (young people
tend to have less financial wealth than adults)

b) the less risky (or less uncertain) the human capital, the more
the investment in risky financial assets, Bodie, et al. (1992)

c) the lower the variance in work income and the correlation
between shocks in work income and returns, the more the
investment in risky financial assets, Viceira (2001) and
Campbell and Viceira (2003)

d) the greater the elasticity in work supply, the more the
investment in risky financial assets (because financial losses
can be compensated by working harder)

e) if the level of aversion to risk depends positively on wealth, as
time goes by and the person accumulates wealth, his/her risk
aversion will increase.

These aspects mean that the optimum portfolio will depend on the
characteristics of individuals, with a strong correlation between
optimum composition and age. However, most countries have
adopted a single-portfolio system (initially), which obliges the
AFPs to a certain extent to create portfolios for an average
member. If there is heterogeneity among members, the single
portfolio produces inefficiencies. Some countries have already
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modified regulations to allow a limited number of options (Chile
and Peru, for example), but others still have a single portfolio (e.g.
Argentina).

Rewards for lack of liquidity

The planning horizon not only affects the structure of the portfolio
but, in principle, allows the longer-term investor to obtain rewards
for lack of liquidity, because the waiting period available to him/
her is greater. This potential advantage depends on the temporal
nature of the distribution of the returns; if the returns are
independently distributed over time, such extraordinary profits do
not exist.

In this aspect, mutual funds have to take the term into account
because the investor can redeem his/her contribution whenever he/
she wishes (in many countries this aspect is reflected in mutual
fund regulations, which require them to hold a certain portion of
their portfolio in liquid assets). The pension funds, on the other
hand, may have greater limitations as regards the minimum period
of continuance and heavy penalties if the redemption is less than
that period. This may give the pension funds an advantage in being
able to exploit returns on assets with low liquidity. However, in
Latin America, members have the option to change administrator
(though the ease of transfer differs between countries). For an
AFP, this is equivalent to a redemption for a mutual fund, so in
fact the problem for an AFP in terms of short-term liquidity
requirements is not so very different from that of a mutual fund.

3.3 Existence of Future Commitments

The pension funds typically have internal or external guarantees
(either of yield or minimum pension). These produce a certain
implicit debt to the member, which will influence the fund’s
portfolio decisions. One example are the pension systems with
defined benefits (not the case of the AFPs in Latin America),
where the pension fund promises to pay a minimum pension and
therefore has to accumulate the funds to guarantee that pension at
least. In some ways it is like a future, because it may have to
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supplement the difference between the pension produced by the
accumulated funds and the minimum pension. The existence of
future commitments affects portfolio decisions, because there is a
new dimension to be taken into account - the risk of not having
enough to keep the promise.

Though the above example is not applicable to the AFPs in Latin
America (with defined contributions), there are guarantees of
various types that may affect investment decisions, as shown in
the table below.

The minimum pension guarantee in the Latin American AFPs may
produce incentives for members to demand more risky portfolios,
inasmuch as the body giving and paying the guarantee is the State
and not the administrator. To understand why this happens, one

Argentina Bolivia Chile Colombia Costa Rica El Salvador Mexico Nicaragua Peru Uruguay

Start of System 1994 1997 1981 1993 2001 1998 1997 2000 1993 1996

Minimum Yield
Requirement
exists X X X X X X
Does not exist X X X X

Minimum yield guarantees
Obligatory None Fluctuation Statutory N.A. Fluctuation Obliga- Fluctu-

Reserve Reserve Reserve Reserve tory ation
Reserve Fund

State Obligatory Obligatory Special
Reserve Reserve Reserve

State State
(in State

AFP)

Existence of minimum pension
Yes X X X X X X X X
No X

Source: AIOSFP.

Table Nº 1
MINIMUM YIELD AND MINIMUM PENSION RESTRICTIONS IN THE

PRIVATE PENSION SYSTEMS IN LATIN AMERICA
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must remember that the flow of pensions will depend on the level
of wealth accumulated on retirement, so that when the member
chooses an AFP, he/she is actually choosing a flow of future
pensions. The state minimum pension guarantee cuts short the
distributions of returns of any AFP by eliminating the probabilistic
weight of all those points of final wealth below which the
minimum pension would come into force. To illustrate, let us
assume that the distribution of final wealth has two possible
situations, 1 and 2, which occur with a probability p and (1-p),
where 1 is what happens with low wealth and 2 with high. If two
AFPs (A and B) are offering portfolios with the same expected
wealth, but B is more risky, we have:

w1 > w2  y  w1 > w2
A B A B

E(wA) = E(wB)

w1 p + w2 (1 – p) = w1 p + w2 (1 – p)A A B B

wM p + w2 (1 – p) < wM p + w2 (1 – p)A B

In this case, an investor with aversion to risk will choose AFP A.
With a state guarantee, and assuming that, given the bad state of
the world for both AFPs, the guarantee is called into play, we will
have:

but

which will mean that the member now chooses AFP B with the
more risky portfolio.

The minimum guarantee affects the behaviour of all those workers
who have a certain positive probability of ending up with pensions
lower than the guaranteed minimum, although in fact only a few
workers will indeed end up receiving the minimum pension. This
incentive will depend in the final analysis on how the minimum
pension guarantee is designed; if the minimum is very low, it may
be relevant for only a very small portion of workers, which may
not produce effects on the aggregate.
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The minimum yield requirements, on the other hand, provide AFPs
with incentives to stay close to the system average, which may
encourage the “herd effect” (where they copy one another).

Different guarantees will have different effects on the risks
incurred by the pension fund and, consequently, on their portfolio
decisions. Romaniuk (2005) analyses the effect of implicit and
explicit guarantees both on the defined contribution pension
systems and on those with defined benefits, finding that the
optimum investment strategy becomes more risky when the
guarantee is external (such as the government) than when it is
internal (financed by the pension funds)13.

These results suggest that there are other factors, in addition to
investment limits, that affect the optimum portfolio of an AFP, so
all those regulatory aspects that define future benefits should also
be taken into account, because systems with different future
commitments will have different portfolios and yields.

3.4 Liquidity restrictions and depth of financial markets in
assembling portfolios

Finance literature is based to a large extent on the existence of
perfect markets, in the sense that each actor, when deciding his
optimum portfolio, takes the stochastic characteristics of the assets
as given and faces no additional restrictions as regards the quantity
of each asset that he is allowed to buy. In the case of the AFPs, we
find ourselves with two special characteristics. In the first place,
because of their size, they are not just any other actor. If the
market is not perfect, the AFPs may have sufficient resources to
“move” the market, in the sense that their purchases and sales are
very significant in relation to the total size of the market. It is not
obvious, a priori, whether the AFPs may gain or lose as a result of
being large actors. It may be a cost if the market anticipates the

13 For an analysis of this subject in the case of pension funds in developed countries, see
Romaniuk (2005), Sundaresan and Zapatero (1997), Yen and Hsu Ku (2003), Deelstra,
et al (2003), Cairns et al (2003), Batocchio and Menocin (2004), Boulier et al (2001).
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movements of an AFP and when it goes out to buy an asset, for
example, the market takes for granted that its balance price will be
higher and adjusts it relatively quickly14.

In the second place, the AFPs face quantity restrictions in the
process of assembling their portfolios, due to the size of the assets
they manage and the lack of depth of local financial markets,
because they cannot buy as much of a given instrument as they
would like to. Although quantity restrictions are always present in
the sense that, when deciding on the optimum amount to buy, that
amount cannot exceed that share’s stock exchange capitalization,
for example, the probability that these restrictions will operate is
greater in the case of the AFPs, because they are the largest
institutional investors in each country.

The lack of development of the local financial market also affects
other aspects of portfolio management. In every market, prices
reflect changes in information and expectations, but in relatively
non-liquid markets, the bid-ask spread is greater, meaning that
there are fewer transactions. Since the price used for the assets
arises from trading, the lack of liquidity means that the registered
prices do not adequately reflect what is really happening in the
market. This lack of liquidity affects prices and the series of
returns and consequently all the moments of their distribution.
Thus in markets with low liquidity, the usual estimates of
variances and betas are very unstable, which complicates portfolio
analysis15. This aspect is common to all investors operating in less
developed markets and not just to that of the AFPs in particular,
but it does affect the performance measurements that are
produced. In particular, the regression-based benchmarks need
constant estimation of betas and co-variances, but this is a more

14 In principle this could be tested with the technology of event studies, though we know
of no study that has attempted to do so.

15 This lack of liquidity produces what is known in the literature as nonfrequent trading
bias which affects the estimation of the betas and their variances (see Lo and
MacKinlay (1990) and Scholes and Williams (1977)). These empirical problems are
also to be found in multifactor models. For details on how to estimate this model (and
that of multifactors) see Campbell, Lo and MacKinlay (1997).
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difficult task in emerging markets and makes these indicators less
attractive than characteristic-based benchmarks.

3.5 On asset valuation

A final aspect is that the countries of the region have followed
different criteria for valuing the assets owned by the AFPs. Whilst
there are no differences in the case of shares in the stock
exchange, because they are all valued at market prices, for other
assets –such as bonds– there are considerable differences. Chile
and Peru, for example, value at market prices, while Argentina
values part of the bond portfolio by the accrual criterion, where
the return on the bond is calculated as the internal rate of return
–yield– of the bond at the moment of purchase. Colombia, on the
other hand, recently changed from the accrual criterion to that of
market price valuation. The accrual criterion is consistent with
holding the bond to its maturity, but: a) AFPs do not necessarily
keep the bond until that date, and when they sell, they register the
profits and losses accumulated during the whole period for which
they held the bond, and b) it does not make it possible to reflect
the real valuation of the portfolio in the returns. In the case of
valuation using the accrual criterion, the return of the bond
portfolio is less variable, because it does not reflect the changes in
the market, and this reduces the total variance of the portfolio.

The Argentine case presents other additional difficulties because a
large part of the portfolio of government bonds fell into default
after the crisis of December 2001. The “corralito” and conversion
to pesos also affected the fixed-term portfolio. A correct
comparison therefore calls for portfolios valued with the same
criterion. This is the case when comparing AFPs with one another
but may not be so when comparing AFPs with other investment
alternatives.

3.6 Evidence of Performance for AFPs

There are very few studies that analyse the AFPs’ performance in
portfolio management. A series of studies have concentrated on
analysing the effect that regulations have on the returns and risks
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of the portfolios (see Chisari and Dal Bó (1996), Srinivas and
Yermo (1999) and Berstein and Chumacero (2003) for example).
Other studies have concentrated on comparing the AFPs with one
another, something related with the literature on persistence,
where the idea is to find out whether certain AFPs obtain better
risk-adjusted returns than others and attempt to understand the
reasons for these differences (e.g. Zurita and Jara (1999), Arrau
and Chumacero (1998) Walker (1993a, 1993b)).

Effects of Regulations on Returns

Berstein and Chumacero (2003) try to quantify the costs –in terms
of risk-adjusted return– of the investment limitations per group of
instruments that the Chilean AFPs have to contend with. Basically
they compare the gross return of two hypothetical portfolios
assembled with historic returns from three indexes, which
represent the return of the sub-portfolios. In the portfolio without
regulations the weights of each sub-portfolio are chosen
efficiently, while in the regulated portfolio, the weights have to
comply with the maximum limits per asset class. The authors find
that in the period analysed: i) an average of 90% of restrictions are
in operation, ii) the costs of these restrictions in terms of
accumulated return may be at least 10% and iii) the portfolios with
restrictions have a higher risk. According to these authors, the cost
of regulation in terms of accumulated return may be interpreted as
a tax of over 5% on members’ wealth.

This methodology leaves out some relevant questions that affect
the estimation. In the first place, the effects that the regulations
may have on the local financial market are not considered
(because the return of the sub-portfolio does not change when
regulations are introduced). If regulations help to develop the local
market, it is likely that the risk-adjusted return will improve and
that the cost of regulation will be over-estimated. In the second
place, by fixing the composition of each sub-portfolio (which is
implicitly given by the indexes chosen) it is possible to over-
estimate the real effect of limitation per groups of instruments. As
shown by Chisaro and Dal Bó (1996), the optimum portfolio
within each sub-portfolio is modified once the maximum limit per
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group of instruments is imposed, as the best response to the
regulation, and this makes it possible to obtain a better risk-
adjusted return. However, it should be noted that it is also true to
say that regulations per issuer (not considered in either of these
two papers) may restrict an AFP’s ability to modify the
composition of each sub-portfolio and thus undo the effect of the
regulations per group of instruments.

Srinivas and Yermo (1999) follow a different strategy. These
authors analyse the historic performance of the AFPs for
Argentina, Chile and Peru. In the first place they underline the
fact that the correlations between the historic returns of the
AFPs are very high for each of the three countries and that the
composition of the portfolio by asset classes is similar from one
AFP to another. The authors consider that this is due to
draconian regulation, since it definitely forces all AFPs in a
country to offer the same risk/return option. However, a high
correlation does not imply that there are no significant
differences in the accumulated risk-adjusted returns between
AFPs, because small differences in monthly returns can mean
large differences over long capitalization periods. The scant
differentiation in portfolio composition in terms of groups of
instruments may be due simply to the fact that members have
similar preferences and not to draconian regulation at all. In
that case the optimum portfolio should be similar and the
evidence of high homogeneity does not indicate a problem but
rather a desirable result. The Chilean experience with multi-
funds may be evidence that this last factor is important, because
almost 60% of members have remained in only one of the five
portfolios currently functioning.

Srinivas and Yermo also compare the returns of the AFPs with
hypothetical  portfolios,  f inding that  the restr ict ions on
assembling the AFP portfolios did not affect the relative
performance of the AFPs in relat ion to other f inancial
instruments available in the local market, which would indicate
that the regulatory restrictions are not operating. One of the
comparisons they make is between the gross and net returns of
the AFPs and a theoretical portfolio made up with an index of
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local shares and bonds, which they call a passive portfolio.
However, this type of comparison has certain problems:

a) in the first place, although two of the four portfolios created
are passive (in the sense of leaving the weighting between
shares and bonds fixed over time), the other two are not,
because they are constructed by changing the weight between
the indexes to replicate the volatility of the AFPs (in one case)
and the return of the AFPs (in another). Also, the indexes used
to generate the returns of the sub-portfolios are not passive
portfolios (in the sense of the “buy-and-hold” strategy)
because these indexes are re-weighted periodically (for
example, the IFCG share index considered in the study is re-
weighted at least twice a year using on the criterion of volume
traded);

b) the re-weighting of the index implies buying and selling
assets, which involves trading costs, but the index does not
reflect these costs because it is a theoretical indicator that is
actually not traded. For the AFPs, those costs are paid in some
countries by the members (deducted from the fund), or are
partially (or wholly) paid by the administrator (calculated as
operating costs);

c) an additional difficulty is that these indexes take no account of
the liquidity or available volume of each kind; they simply
place a certain weighting on a share without taking into
account whether it is really possible to do so. This is a
problem, particularly if the amount to be invested in this
theoretical index is very great in relation to the market, as is
the case of the AFPs.

These three aspects mean that the comparison between the AFPs
and this “passive” portfolio is a joint test of a) the AFP’s strategy
vs. the strategy in assembling the index, b) regulations, and c)
market characteristics (such as depth). For the case of Argentina,
where the evidence found shows that the AFPs obtained a better
return than the passive portfolio, it should be borne in mind that
there is an additional sound, because part of the AFP portfolio is
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valued by the accrual criterion, while the invented passive
portfolio is valued at market prices.

Finally, and closer to the spirit of the methodology proposed in
this paper, Srinivas and Yermo compare the returns of the AFPs
with those of a hypothetical portfolio built with mutual funds, just
for the case of Chile. For this purpose they choose the weights
from among the sub-portfolios of share mutual funds, bond mutual
funds and the local interest rate for deposits, in order to make the
volatility of the returns of this hypothetical portfolio identical with
the volatility obtained by the returns of the AFPs. As they consider
the returns of the mutual funds net of administration fees, they
calculate the returns of the AFPs net of commissions, estimating a
commission on managed net worth that is consistent with the
commission on the contribution charged by the AFP. This has two
problems: in the first place the results depend on the assumptions
made with regard to the total return that would be accumulated by
the member during his/her working life and the age at which he/
she will retire16. In the second place, the returns of the mutual
funds are net of operating costs while those of the AFPs for the
countries being analysed are gross (because the operating costs are
calculated as operating expenses of the AFPs and are not deducted
from the member’s fund).

The result of this comparison is that while the average net return
of an AFP was 7.3% per year, that of the portfolio of mutual funds
was 4.7%. Since this latter portfolio is constructed to replicate the
volatility of the AFPs, this indicates that the risk-adjusted return of
the AFPs is higher than that of the comparison portfolio assembled
with mutual funds. This, according to the authors, would indicate
that the restrictions per group of instruments are not particularly
relevant in practice. However, it should be borne in mind that once
again this is a combined test of relative performance in assembling
the portfolio and the effect of regulations. In the first place, as the
comparison portfolio is assembled by replicating the volatility of

16 The average commissions used by these authors were: 5.5% of the net worth for the
AFPs and 3.5% of the net worth for the mutual fund portfolio.
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the returns of the AFPs, the weightings between the sub-portfolios
of the comparison portfolio do not necessarily meet the maximum
limits for sub-portfolios; so, while the AFP portfolio is subject to
the regulatory limits, the comparison portfolio is not. On the other
hand, the relative efficiency of the Mutual Funds and the AFPs in
selecting assets within each sub-portfolio may differ. As will be
argued further on, this may occur because of the actual design of
the mutual funds. Mutual funds are segmented into groups of
instruments and it is the individual investor who has the job of
diversifying his/her global portfolio (choosing the composition
from different mutual funds and other investments), while the AFP
carries out this task in one move. A widely-known fact in financial
economics is that the optimum selection of a portfolio in two
stages does not give the same result as an optimisation in one
stage. In other words, the problem of the best choice of portfolio
between the two institutional investors differs because the assets
that they choose are different. So, the result found by Srinivas and
Yermo does not constitute a good test because it cannot distinguish
between the situation in which the regulations do not cause costs
(as the authors claim) from the case where restrictions do produce
costs, but the AFPs have a better performance as portfolio
managers than the Mutual Funds.

Persistence

Zurita and Jara (1999) study the performance of the Chilean AFPs
by comparing the risk-adjusted return according to the Sharpe
Index17. They construct this indicator for different, non-
superimposed periods and find a certain positive serial correlation,
though only in 20% of the periods is it statistically other than zero.
This would provide partial evidence that there is a certain
persistence and, according to the authors, justifies members’
looking at historic returns when choosing an AFP.

As regards the explanation for the differences in returns between
AFPs, Walker (1993a, 1993b), studying the Chilean case, finds a

17 They check the robustness, considering the coefficient of Arditti (1971) which includes
up to the third moment of the distribution and not only the mean and variance.
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certain association between the differences in yield of the different
pension funds and their size. This association may be produced as
a result of institutional and regulatory aspects or the presence of
special skills in some funds. Arrau and Chumacero (1998)
rationalise this hypothesis, saying that medium-sized AFPs might
have a better risk-adjusted yield than the small and large ones,
because the large ones face greater limitations due to the legal
restrictions on the portfolio and are hampered by the lack of
liquidity of the market, while the small funds face an additional
problem of having to follow the investment strategies of the larger
funds in order to avoid exposing themselves to deviations in their
average yield that would seriously affect their net worth. This
produces a non-linear (bell-shaped) association between size and
yield. The empirical evidence supplied by these authors
corroborates this hypothesis, finding that size (absolute and
relative) is an important determining factor in the AFPs’ portfolio
selection.

It should be noted that this evidence for the Chilean AFPs
contradicts that of Srinivas and Yermo (1999), which states that
draconian regulation forces the AFPs to provide the same risk-
adjusted return. The evidence shows that there are significant
statistical differences, though these are small in absolute terms. In
the final analysis, the question is whether these differences might be
greater if this type of regulation by quantitative limits did not exist.

Comparison between Countries

Yermo (2004) compares risk-adjusted yields for the private
pension systems of different Latin American countries. One of the
various dimensions analysed is the performance of mutual funds in
terms of investment management. This author claims that the lack
of options for the individual member and the low limits allowed
for investing abroad are a threat to the member’s best interests,
because they reduce the returns that the AFPs could obtain. By
looking only at returns and not at risk, and by considering a
relatively short-term period, various mistakes are made and
aspects related with the buying power of those savings are
disregarded. As Walker (2003) points out, in the long term, local
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instruments tend to offer a better hedge against pension variation
in real terms, and this minimises risks. On the other hand, Yermo’s
comparisons are not clear, because the average annual returns for
the different countries are calculated with different periods of time
in mind, the return on bonds is compared with indexes that change
their composition over time, the comparisons are, to a large extent,
only returns without adjustment for risk, etc. Also, the author fails
to consider the fact that there are heterogeneous valuation criteria
in use in the region, which affects both the return on the AFPs’
portfolios and their risk.

3.7 The Concept of Risk

In AFP literature in general, there has been a tendency to compare
returns adjusted by the total risk of the portfolio (its standard
deviation). Zurita and Jara (1999) justify the use of this
measurement rather than some measurement of systemic risk,
because: i) the funds accumulated in the AFPs at the moment of
retirement represent a large part of the contributors’ assets, ii) few
individuals in Chile have a large proportion of their wealth in
shares, and iii) there are no indexes for other types of wealth, such
as bonds and property.

In this respect it should be noted that: a) individuals do have other
assets when they retire, mainly property and b) members may also
be interested in the correlation between the returns of the
accumulated funds and their income.

People’s income flow is stochastic and its variance depends on
macroeconomic factors such as accumulated human capital. The
income flow, in turn, determines how much the person will
contribute to the retirement fund and how much he/she will be able
to accumulate in other assets. Any member who is averse to risk
will therefore be concerned about the risk or co-variance between
his/her income and assets and the returns of the AFP. Viceira
(2001) shows that for long-term investors, when work income has
a component of randomness and the shocks of income are
correlated with the returns of a risky asset, a rational investor will
modify his/her optimum portfolio to take advantage of the
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“hedging” properties between the two flows. In particular, if the
correlation is positive, the best thing for the worker is to have a
lower demand on the risky asset. For workers/investors who are
highly averse to risk, a small positive correlation is enough to
make them reduce the percentage of their portfolio that is invested
in shares. An increase in the risk of work income has two effects:
a) it makes work income more similar to the returns of the risky
asset, which means that the person becomes less interested in it,
and b) it encourages the person to increase savings, which reduces
the importance of work income compared with financial income
for his/her future consumption. This theoretical result is consistent
with the empirical evidence, which shows that investors tend to
invest a growing proportion of their savings in risky assets when
they are in the early stage of their life cycle and that investors
dedicate a larger proportion of their wealth to shares when their
human capital is greater (Cocco et al (1997), Gakidis (1998)). The
U-shape of work income is correlated with the U-shape of the
stock of human capital and, according to Viceira, the U-shape of
the proportion of wealth that individuals dedicate to shares (or
risky assets).

Davis and Willen (2000) analyse the correlation between income
and returns and the implications for selecting the optimum
portfolio, finding that the correlation is not being totally exploited,
because that would imply people’s portfolios containing a higher
proportion of risky assets (shares) than they currently possess, and
the optimum portfolio having a strong variation in its composition
in the course of the investor’s life cycle.

Poterba et al (2006) analyses the effects of different investment
strategies throughout a worker’s life cycle and how these affect
accumulated wealth at the point of retirement (using historic
returns). The results suggest that the distribution of wealth at the
point of retirement which is associated with investment strategies
that follow the life cycle, is similar to that of investment strategies
that do not vary with age (but have a proportion invested in shares
that is similar to the average, according to the investment criterion
based on the life cycle). What definitely does matter is the
worker’s aversion to risk. For moderate levels of risk aversion, or
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individuals who have other wealth in addition to this fund, the
historic returns on shares and bonds in the USA imply that the
expected profit of an investment in a portfolio containing 100%
shares is greater than any other portfolio that contains some bonds.
For high levels of risk aversion or for a distribution of returns on
shares with a lower expected return than that proven historically,
there is an increased attraction in (more conservative) portfolios
that follow the worker’s life cycle (or reduce exposure in shares).

These results have three implications: a) it may be best from the
social point of view to let each AFP have more than one portfolio
option (as in Chile and Peru), b) the member should be at liberty
to choose which portfolio he/she wishes to be in, because the
suitability of a particular type of portfolio depends to a large
extent on the person’s particular situation (in Chile, members close
to retirement are not allowed to choose the portfolio with the
greatest skew towards equities), and c) it is difficult to justify the
analysis of total risk alone as a measurement of performance.
Instead an effort should be made to include these other factors, or
at least to analyse whether including such factors modifies the
analysis.

Walker (2003) suggests measuring yield and risk in units of future
pension, which takes into account the return accumulated at the
moment of taking retirement, measured in real terms (i.e. adjusted
for inflation). Walker claims that long-term bonds expressed in
local currency and indexed for inflation provide the best protection
(hedge) against adverse variations in the future cost of pensions.
Local equities can also be attractive because they are correlated
with local bonds. As regards international equities, though they
have less variance than local equities, this is not so when the
return is measured in terms of variations in the future pension.
This analysis justifies dedicating a large part of the portfolio to
local investments.

Walker’s result, suggesting that local long-term bonds should
dominate the AFPs’ portfolio, contrasts with that commented by
Romaniuk (2005), who finds that the trend in most countries has
been to increase the allowed limits in shares to exploit the higher
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long-term return. In this respect, the European Community itself is
in favour of allowing more investment in shares, given the high
historic returns and the positive effects that it has on capital
markets by increasing their liquidity. On the other hand, holding
local bonds, especially government issues, may aggravate the
problems of economic policy facing the industry, as was shown
recently in the case of Argentina.

The distinction between short and long-term returns only makes
sense if the expected return varies over time (see Campbell
(2000)). In the literature there has been a debate on whether shares
are more risky than bonds in the short term but not in the long
term. Siegel (1998), for example, provides evidence that this is, in
fact, the case. Campbell (2000) suggests something similar; based
on evidence of returns for USA, he finds that shares would seem
not to be any more risky than bonds for long-term investors who
can keep their holdings for at least a decade. The fact that long-
term returns are less volatile means that the distributions of returns
on shares are mean-reverting, in other words, that boom periods or
slumps are followed by corrections towards the mean. Campbell
(2000) suggests that such evidence is seen for the USA, but a
mean-reverting process implies that there will be a certain
predictability in the returns, which contradicts the hypothesis of
capital market efficiency.

4. Methodology and Data

As emerges from sections 2 and 3, the difficulties involved in
measuring the relative performance of AFPs are by no means few.
A deep analysis of all the dimensions mentioned is beyond the
scope of this paper. Bearing all these limitations in mind, in this
section we suggest a methodology for analysing the performance
of the AFPs in terms of the efficiency of their portfolio
management from the private point of view.

In the first place, it compares the historic risk-adjusted returns
(regression-based analysis) for various different investment
options within the reach of the local investor and the AFPs. Other
risk measurements are explored in a very basic way, such as the
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co-variance between the AFPs’ return and that of other assets
owned by members.

This first comparison is in fact a joint test of regulatory effects and
efficiency in portfolio management, because investment options
with different regulations are being compared. In order to control
for the effects of regulation, another test is therefore proposed,
following a methodology similar to that of Daniel and Titman
(characteristic-based analysis). Basically, hypothetical portfolios
are created using local mutual funds; these respect the weightings
placed on the different groups of instruments by the AFPs to avoid
violating the regulatory restrictions. Then a comparison is made of
the performance of the AFPs’ returns and that of these hypothetical
portfolios, from the point of view of two parameters (risk-adjusted
returns).

Before describing these methodologies in detail, we shall discuss
which concept of return is to be considered in this study.

4.1 Real Returns, Gross of Administration Fees

Comparing different portfolios such as AFPs, Indexes and Mutual
Funds makes it necessary to count returns that are comparable.
From the member ’s point of view, the final aim of the
capitalization of his/her contributions to the AFP is to produce a
pension, and the real value of that pension depends on what he/she
can purchase with it, meaning that the relevant point is the real
return (adjusted by inflation) and not the nominal. Throughout this
paper, unless stated to the contrary, real returns will be counted,
adjusted by the inflation of the General Consumer Price Index
(CPI) of each country.

The member is also interested in the return net of the portfolio
administration fees and operating expenses, which are trading
costs related with the purchase and sale of financial assets (such as
brokerage commissions and Stock Exchange commissions). This
poses a problem of comparison, because the returns of the various
portfolios being compared are usually calculated by different
criteria:
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a) mutual fund returns are net of administration fees and net of
operating expenses18,

b) AFP returns, for the countries in the region, are calculated
gross of administration fees (these are part of the commission
paid by the member, which is deducted directly from salary, so
it has no effect on the value of the fund). For operating
expenses, there are two systems, depending on whether the
AFP purchases the share or bond directly, or does it indirectly
through a mutual fund. In the case where it operates directly,
the expenses related with the purchase and sale of shares and
bonds are calculated as operating expenses of the AFP, so they
do not affect the value of the member’s fund. By contrast, if
what the AFP purchases is a mutual fund, the operating
expenses for the purchases and sales carried out by the mutual
fund are deducted from the value of the accounting unit, so
they are deducted from the value of the member’s fund and he/
she pays for them directly by a lower return. In other words, if
the AFP invests directly in shares A and B, the operating
expenses are calculated as operating costs of the AFP (these
being covered by the commission paid by the member) and do
not affect the value of the pension fund. If the AFP invests in a
mutual fund that only has shares A and B, the operating
expenses are deducted from the value of the pension fund and
the operating costs of the AFP are unaffected.

c) the returns on indexes are gross of both items. For completely
passive indexes (buy-and-hold) this distinction is relatively
unimportant over a long period of time, but the indexes that
are generally used as the basis of comparison, such as the
General Stock Exchange Indexes (Merval, IGBVL or IPSA)
are indexes that are periodically re-weighted, generally on the
basis of the relative volume of each asset. This rebalancing

18 In addition to the fees for managing the fund, mutual fund administrators charge
commissions which sometimes act as penalties (commissions for violation of
minimum continuance) or as payment for special services (success-fees). These
commissions are deducted directly from the investor’s account and not from the
investor’s fund, so they do not affect the fund’s returns.
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implies that if an investor has a portfolio that replicates the
composition of the index, this investor has to change the
composition of his/her portfolio and pay the associated
expenses each time the composition of the index changes.
Although operating costs are generally low (for example, in
Peru each share transaction has an operating cost of
0.1575%)19, the weight that these operating expenses will
have on the gross return will depend on: a) how often the
portfolio is rebalanced (for example, while the IGBVL is
rebalanced twice a year, the Merval reviews its composition
quarterly), b) how great the changes in composition actually
are (which in turn depends on the volatility of each market)
and c) on the commissions and expenses in each country.
Thus, very low brokerage commissions, for example, may
represent relatively high operating expenses on the annual
return20.

In order to make the returns comparable, it is possible to net or
aggregate the costs to produce different concepts of yield.
However: a) to calculate operating expenses for AFPs and Mutual
Funds is not easy with the information available, b) netting the
AFP returns of administration fees means making assumptions on
the average contribution period and the yield that will be obtained,
and c) calculating indexes net of commission means knowing the
periodic rebalancing in detail. On the other hand, the fees typically
charged by Mutual Funds are fixed as an annual percentage of the
net worth of the fund (though they accrue daily) and are in the
public domain. So in practice the simplest criterion of
homogenisation is to add the fees of the mutual funds to their
returns (variation of the accounting unit) and compare the returns,
gross of administration fees. The aspect that would need to be
added to the returns of the mutual funds to make them completely
comparable with those of the AFPs is that of operating expenses,

19 The 0.1575 is made up in the following way: Caja de Valores de Lima (CAVALI):
0.0825%, Sociedad Agente de Bolsa: 0.01% and the Stock Exchange: 0.065%

20 For Peru, for example, the re-balancing of the ISBVL in the past 5 years has meant
having to sell 16% of the portfolio every 6 months to buy the same amount in other
assets, which produces an operating expense of 3% in terms of the gross annual return.
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but that information was not available. However, judging by the
amount of the commissions, an infinitesimal skew in the
comparison might be expected. For fees, the difference is great.
For example, in the case of the Fondo Mutuo Credifondo
Balanceado in Peru, over a period of 10 years an investor obtains a
nominal accumulated net return of 86.3% but a return gross of fees
of 136.5%. In this study a comparison will be made of the returns
of the AFPs calculated as the monthly variation in the value of the
accounting unit on the last day of the month, and the returns of the
mutual funds as the monthly variation in the value of their share
unit on the last day of the month, adding the administration fee.

For indexes, –as a frame of reference only– returns gross of
operating expenses (and obviously, fees) are presented. There are
two reasons why the netting of returns did not prosper. In the first
place, in most countries there are mutual funds that use one of the
most popular indexes as a benchmark, and that should give a
return net of operating expenses similar to that which would be
given by the index itself. In the second place, indexes do not
constitute an adequate basis of comparison for determining the
performance of the AFPs because their composition has no
restrictions at all, while the AFPs and Mutual Funds are
confronted by regulations that limit the composition of their
portfolios21. In the third place, for various countries in the region
there are no indexes of local corporate or government bonds, nor
of other investments such as trusts or futures, so it is impossible to
compare all the elements in the portfolio. Finally, a fourth problem
with indexes is the selection of one that represents the
international investments, because there are many options and
such a choice may be arbitrary (even when these indexes are
assembled on the basis of the volume traded in shares in a large
market such as the NYSE, they may end up having little to do with

21 It is possible to produce indexes that respect market and regulatory restrictions, by
following some volume criterion for selecting the instruments to be included in the
index, for example, while respecting that the weights in each share may never exceed
the regulatory limits faced by the AFPs (nor the market capitalization of that
instrument). In this study, however, this strategy was not used. Instead it was decided
to concentrate on a comparison between actively managed portfolios (mutual funds).
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what a local investor is buying abroad, or is authorised to buy).
These four aspects are solved indirectly by comparing the AFPs
directly with the mutual funds. For example, the arbitrary aspect
of selecting an international index for shares is eliminated in the
case of mutual funds, if this sub-portfolio of the AFPs is compared
with a sub-portfolio assembled with a “value weighted” portfolio
of local mutual funds that operate with international shares,
because, implicitly, the portfolio decision of the average local
investor is being taken into account (the mutual funds with most
capital will weigh more in that average).

It is worth mentioning in this respect that in various Latin
American countries (Argentina, Chile and Peru, for example),
Mutual Funds have restrictions per instrument and issuer in order
to force the existence of a certain minimum diversification and to
protect the investor. This regulation is similar to that confronting
the AFPs (see Table 1). This means that when comparing AFP sub-
portfolios with specialised mutual funds in that asset class,
portfolios with similar regulatory effects are being compared,
which minimises the regulatory distortions in the comparison
(something that does not happen if use is made of the indexes that
are commonly counted, rather than mutual funds). This fact will be
exploited in this study. The greater the similarity of the regulations
per issuer and instrument confronting the AFPs and Mutual Funds,
the better the comparison will be, in the sense that the differential
elements of distortion caused by regulation will be more
thoroughly eliminated.

In this paper, by studying the returns gross of fees, we eliminate
from the comparison aspects related with how these prices are set.
It is obvious that from the point of view of the member/investor,
what really matters is the rate at which his/her fund accumulates,
in other words, the rate of return of his/her investments, net of
operating expenses, administration fees and any other commission
that has to be paid. From the point of view of the research worker,
however, the aspects of returns and pricing are different aspects
that are worth investigating separately. In this paper we explicitly
leave out comparisons between commissions and fees, and
concentrate on the performance of these institutional investors as



60

Pension Funds Investment Perspectives

Table Nº 2
LIMITS PER INSTRUMENT AND ISSUER IN MUTUAL FUNDS

Source: Prepared by the authors of the basis of each country’s regulations.

Cannot exercise more than five
percent (5%) of the right to vote in a
single issuer, regardless of their
holding.Cannot invest in securities
issued by the managing company or
depositary or in proportional shares of
other common investment
fundsCannot acquire securities issued
by the institution controlling the
managing company or depositary in a
proportion of more than two percent
(2%) of the capital or liabilities of the
controllerPortfolio valuation: market
prices (instruments issued by financial
institutions are valued at NPV)

At least fifty per cent (50%) must be
kept in stocks traded in centralised
mechanisms or in deposits or
securities issued or guaranteed by the
State or by financial institutions
established in the country. Excesses of
over five percent (5%) and those that
occur for reasons attributable to the
management company must be
eliminated within a maximum period
of six (6) months, in accordance with
the general provisions approved by
CONASEV.

Others

Chile

Mutual
Funds

Argentina

Mutual
Funds

Peru

Mutual
Funds

25% of the
portfolio
(except for
bonds issued or
guaranteed by
the State until
their total
expiry)

20%

15%

25% of
the
portfolio

20%

15%

Investment in
assets of one single
issuer may not
exceed 10% of the
total value of the
portfolio.
Investments in
assets of one single
business group may
not exceed 25% of
the total value of
the portfolio

Cannot constitute
the portfolio with
shares, simple or
convertible
debentures or
simple or
convertible
negotiable bonds
that represent more
than 10% of the
capital or total
liabilities of a
single issuer

Investments in
assets from a single
issuer may not
exceed 20% of the
total value of the
portfolio

Limit per Asset
(share or bond)

Limit per
Issuer

Limits per
relative size
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portfolio managers22. Since the markets of Mutual Funds and
AFPs are relatively segmented and the requirements for creating
an AFP are stricter, it is probable that the degree of competition in
both markets is different, which might be reflected in the
commissions; however, this is not the question that this paper is
attempting to answer.

Finally, in order to compare returns between different investment
options and AFPs, the portfolios must in the first place be valued
using a homogenous criterion. Of the four countries analysed,
Chile and Peru are the two countries where that criterion holds
true, while in Argentina and Colombia it does not, meaning that
care must be taken in comparing the performance of the AFPs in
these two last countries with other investment options valued at
market prices.

4.2 Methodology I: Analysis of Risk-adjusted Returns

In the first place, a comparison will be made between the returns
of the AFPs (adjusted by risk) among themselves and for each
country (related with the concept of persistence) and in the second
place, between the risk-adjusted returns between AFPs and other
investment options (particularly mutual funds).

The comparison between AFPs aims to answer the question as to
whether there are systematic differences between AFPs over time,
while the comparison with Mutual Funds answers the question as
to how much the members would have accumulated if their funds
had been invested in a way other than that used by the AFPs.

The concept of risk used in this study, unless otherwise stated, is
that of total portfolio risk, measured as its standard deviation, even

22 In fact, in finance literature, a question that is always pending is whether there really are
special skills in managing portfolios (“hot hands”), which are reflected in
systematically extraordinary returns. If such administrators existed, the competition
between mutual funds and AFPs to attract this scarce resource would mean that his/her
pay would increase, capturing partially (or totally) through higher fees the extraordinary
income that would be produced. The growing amount of literature that fails to find
empirical evidence for the “hot hand effect” favours the use of gross returns.
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though in the case of the comparison between AFPs it will show
how the results are modified when other concepts of risk are taken
into account.

The Sharpe Index of returns, in excess of a risk-adjusted risk-free
rate, requires that rate to be defined. For U.S.A., the IRR of some
medium-term North American government bond is usually taken
as a risk-free rate. It is worth asking oneself whether there is a
similar measurement for the countries analysed in this study. Local
government bonds, as shown by the recent experience in
Argentina, are far from being risk-free. Using the rate of return of
American bonds is an option, but if that rate is re-expressed in
local currency, it ceases to be risk-free because it will be affected
by the fluctuations of the exchange rate (it inherits the risk of the
currency in which the rate is re-expressed). Another option is to
subtract the rate of some American government bond in dollars
directly from the returns in pesos.

An alternative is to calculate a version of the Sharpe Index where
the returns are absolute and not in excess of some other asset, which
simplifies the analysis because the measurement is not exposed to
the arbitrary system of choosing a rate for the risk-free asset. The
Sharpe Index is the slope of the straight line, on the risk-return
plane, which starts from the risk-free return and passes through the
portfolio under consideration. In this way, a portfolio is efficient if it
has the maximum Sharpe Index, and its relative efficiency can be
found simply by comparing this index. If instead one counts:

Ip =
rp

σp

this value corresponds to the slope of the straight line in the risk-
return plane, which starts from zero and runs through the portfolio
under discussion. In the same way as with the Sharpe Index, the
portfolio that obtains the maximum risk-adjusted return will be the
efficient one, and portfolios can be compared using this measurement.
For this reason, in this study we normally refer to risk-adjusted
returns as the average ratio of return at standard deviation.
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Another aspect to be borne in mind is that the Sharpe Index, by
omitting two nominal returns, is in fact obtaining a reward for risk
in real terms. In order to eliminate inflation, in this study real
returns will be calculated, deflated by the CPI. The concept of
return is, unless otherwise stated, the real net monthly return,
gross of administration fees.

Some limitations of this approach are:

a) the high level of instability of variances and co-variances may
produce high instability for the Sharpe or Treynor Indexes,
which may mean that the relative ranking may depend heavily
on the period of time chosen for the comparison. In order to
avoid this problem, time periods of no less than 60 months are
considered and calculations are made for all the 60-month
periods available in our database.

b) As mentioned earlier, this is a joint test of AFP performance in
portfolio management and the effects of regulation, and as such,
does not make it possible to distinguish one effect from the other;

c) The concept of total portfolio risk does not take into account the
fact that the member has other important sources of returns,
such as his/her property and income flow (or human capital).

4.3 Methodology II:  Comparison of returns with
hypothetical portfolios

In order to separate the two effects, hypothetical portfolios are
calculated which respect the regulations governing groups of
instruments, adapting the method proposed by Daniel and Titman
(1997) for mutual funds in the U.S.A. to the case of AFPs in the
countries included in this study23. In all cases hypothetical

23 A limitation of the information available for carrying out a character-based analysis
such as the one proposed by Daniel and Titman is that none of the countries analysed
have returns for sub-portfolios. It is possible to calculate such returns for some
countries, because the portfolio composition of each AFP is presented in a sufficiently
unbundled form, but for others the calculation is impossible.
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portfolios are assembled by replacing the returns of the AFPs in
each sub-portfolio with the returns obtained by a segmented
mutual fund in the same asset class, but respecting the
weightings that each AFP put in those sub-portfolios. This means
that what Daniel and Titman call the “selectivity of the fund”
remains fixed, which in the case of the AFPs is imposed by the
regulations. By creating benchmark portfolios that respect the
composition of the AFP portfolio, the comparison is being made
between portfolios that respect the regulatory restrictions per
group of instruments.

The sub-portfolios included were: local bonds, local shares, local
money market, global shares and global bonds. In all the countries
analysed, these sub-portfolios represent a high percentage of each
AFP’s total portfolio.

The proposed measurement completely eliminates the effect of the
limits per group of instruments on the AFPs’ returns and
eliminates the effects of the regulations per instrument and issuer
to a greater or lesser extent, depending on the degree of similarity
between the regulations governing mutual funds and AFPs. The
use of mutual funds has the additional advantage of reflecting the
restrictions of the market, in the sense of the availability of each
asset, because it is based on portfolio decisions that are actually
implemented. One limitation on using the returns of the mutual
funds is that they are net of all operating expenses, which is not
true of the AFP returns.

If hypothetical portfolios are prepared using indexes, on the one
hand the returns are net of operating expenses and fees, which
makes them more comparable with those of the AFPs (the degree
of comparability will depend on how much the AFP invests
directly and how much indirectly, via mutual funds); but on the
other, indexes do not reflect the limitations per issuer nor consider
whether that index can really be replicated by the portfolio of an
institutional investor (because they do not take into account the
capitalization of each share in relation to the relative size of the
portfolio), and this introduces a considerable source of distortion
in the comparison. Moreover, the lack of financial depth in local
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markets means that the indexes based on volume are highly
concentrated in just a few shares and they therefore represent
portfolios that cannot be replicated for institutional investors with
a minimum diversification requirement24.

Undoubtedly, both options (assembling comparison portfolios
using mutual funds or indexes) have limitations. If the effect of the
regulations or the effect of the lack of development of the local
market are more important than the error of measurement caused
by comparing net returns (mutual funds) with returns that are gross
(or partially gross) of operating expenses (AFPs), then the
comparison with mutual funds is more appropriate. This paper
goes along with this hypothesis, though logically it would be
desirable to have more research on the subject (to obtain more
detailed information from the AFPs about their monthly operating
expenses, for example, and counting returns net of those
expenses)25.

So two types of measurement were created, which we shall call
“style” and “selectivity”.

In order to measure style, two hypothetical portfolios were
calculated. The so-called “Passive” portfolio, (identified as
ASp), is made up by fixing the weights of each group of
instruments.

24 For example, the Argentina Merval currently has a weighting of approximately 30% in
the Tenaris share. No mutual fund specialising in local shares can copy that index
because the limit per issuer is 20%.

25 A practical disadvantage of this approach is that it makes it necessary to have
portfolios for each group of instruments. The portfolio valuation of the Mutual Funds
and AFP must also coincide. With regard to the first problem, with matched sub-
portfolios it is possible to represent over 80% of the AFPs’ investments. In order to
avoid the second problem, only the case of Chile and Peru will be analysed.

ASt =
P ∑ wj rj,t

N

j=1

~
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Where is the weighting of the sub-portfolio j (fixed in time), is the
return gross of commission fees for the mutual fund associated
with sub-portfolio j between the period t and t – 1, and N the total
quantity of sub-portfolios into which the AFP portfolio has been
broken down26. In order to ensure that the weighting of each
instrument group respects the regulatory restrictions, the
composition held by the average of the AFP system in a given year
was used, and this was left unchanged for all the periods analysed.

The active portfolio is obtained as:

26 Which does not necessarily have to coincide with the number of sub-portfolios held
by the AFP, but with the most important ones in terms of relative weight.

Where is the weighting that the AFP puts on sub-portfolio j at the
beginning of the period t and the return gross of commission fees
for the mutual fund associated with sub-portfolio j between the
period t and t – 1. We shall say that there is an “extraordinary
return in terms of style” if:

ASt – ASt = ∑ (wjt–1 wj) rj,t > 0~
N

j=1

A A

In this way, the differences in return will be due exclusively to re-
balancing made by each AFP between their sub-portfolios over
time, because the return for each sub-portfolio is fixed (the style
of the AFP in choosing between groups of instruments). This
ability to re-balance the portfolio may be exploited with public
information and therefore does not call for special skill in
portfolio management.

If this measurement is positive, the member obtained a greater
return with the AFP than by buying mutual funds at the beginning
of the period, for example, and holding the composition until the

ASt  = ∑ wjt–1 rj,t
~

N

j=1

A
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end (buy-and-hold mutual fund strategy). If it is negative, the
person would have done better to buy mutual funds. For this
reason we call the ASp portfolio passive, in the sense that the
weightings do not change over time, even though each sub-
portfolio is managed actively (the composition of the sub-portfolio
is not fixed over time).

Ferson and Kyan (2002) suggest that the extraordinary return
obtained by the American pension funds is due exclusively to
portfolio re-balancing and not to any special skill in selecting
assets, so we shall explore that hypothesis here.

The proposed measurement of selectivity is:

CSt = rt – ASt = rt – ∑ wj,t–1 rj,t
~N

j=1

A

Where rt is the total return for the AFP portfolio and ASA is the
active portfolio calculated earlier. Since the portfolio of the AFP
and that of the fictitious portfolio ASA have the same weightings
for each sub-portfolio, the differences in return are due exclusively
to a different composition within each sub-portfolio, in other
words, to the selection of different assets within each group of
instruments. If CS > 0, we shall say that the AFP has superior
skills, compared with the mutual fund, in terms of asset selection
within each group of instruments, whilst if CS < 0, the mutual
fund has superior skill compared with the AFP.

The proposed measures are not perfect, but they help to give one a
better understanding of the AFPs’ performance in portfolio
management compared with institutional investors. One advantage
is that it is not necessary to create comparison portfolios which
depend on econometric results with very low flexibility for
adjustment in relatively undeveloped markets or create efficient
portfolios with co-variance matrices that are relatively unstable
over time. On the other hand, by carrying out the comparison
between institutional investors, market expectations as regards risk
and return are being included to some extent, rather than historic
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data, which may be a poor forecaster of future performance, as
Fama and French (1993) suggest.

As regards the limitations, it is worth mentioning:

a) the future obligations of the mutual funds and AFPs are
different.

b) in assembling its portfolio, the AFP takes the overall return
of its portfolio into account and not just the return per group
of instruments. This means that, when seeking the best
decision as regards the instruments within each group, it has
to take into account not only their correlation with other
instruments in that group, but also the correlation with
instruments in other groups. However, if: i) the correlations
between instruments in one group and instruments of another
group are similar, or ii) the mutual funds take the global
portfolio of the investor into account when deciding their
portfolio, even though this is segmented by design in one
group of instruments, this difference would not be a
significant source of skew.

c) The members/investors have different degrees of risk aversion
and this affects portfolio composition. In this way, the mutual
funds that operate a single group of instruments can choose
different portfolios to segment themselves towards a certain
investor group. The AFPs may do something similar, by
attempting to attract a certain group of members. The errors
produced by this can be minimised if an analysis is made of
the system as a whole and the returns of each sub-portfolio are
replaced by the average weighted return for all the mutual
funds segmented in that asset group.

d) Valuation differences: If the mutual funds and AFPs are
authorised to value their assets in different ways, this
methodology is unsuitable. This is the case in Argentina (and,
until recently, in Colombia) where the AFPs value bonds by
the accrual criterion and the mutual funds do so using the
market values criterion.
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e) Differential liquidity requirements: Some countries require
mutual funds to have a certain degree of liquidity to mean that
they can handle withdrawals. This is the case in Argentina,
where funds with fixed terms are currently required to have a
proportion of their portfolio in a short-term instrument with a
secondary market (Letes) –something similar occurs for the
Ordinary Common Funds of Colombia27. If the liquidity
restrictions of the AFPs are different from those of the Mutual
Funds, distortions may occur in the comparison.

Many of these limitations listed above may be controlled or
eliminated by unbundling the portfolio as far as possible. In this
way, in order to make the comparison with Argentina, the first step
would be to revalue the bond portfolio at market prices. To do this
it is necessary to know the composition of each AFP’s investment
in detail. Due to limitations of information, time and space, in this
study we will analyse the cases of Peru and Chile, which present
fewer distortions for aggregate comparison. In order to avoid the
problems produced by different degrees of risk aversion as
mentioned in c), a weighted average will be used, or the most
representative funds (in terms of volume).

4.4 Data

The data used in this study was supplied or obtained from: a)
International Federation of Pension Fund Administrators (FIAP);
b) Argentina’s Chamber of Common Investment Funds (CAFCI);
c) Argentina’s Union of Retirement Benefit and Pension Fund Ad-
ministrators (UAFJP); d) Argentina’s Superintendency of AFJP; e)
Peru’s Superintendency of Banking, Insurance and AFPs; f)
Colombia’s Financial Superintendency; g) Chile’s Superintenden-
cy of AFPs (SAFP); h) Chile’s Superintendency of Securities and
Insurance (SVS); i) Morgan Stanley Capital International Inc.
(MSCI); and j) Economática.

27 In Colombia, the ordinary common funds must invest part of their funds in deposits of
debt securities with a maximum life to maturity of no more than thirty (30) common
days, which have been issued or guaranteed by the Nation, the Bank of the Republic,
the Financiera Energética Nacional FEN or other credit establishment in the country.
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In the Appendix there is a description of the Mutual Funds that
were included in this study. In the case of Argentina, the base
supplied by the CAFCI contained a list of 662 mutual funds. The
large number of funds is due to the fact that share units are
registered net of administration fees and therefore funds that
charge different types of fees according to the amount invested are
separated into different types (in this way, a single fund with 4
types of fees appears four times as types A to D). Since what is
analysed is the gross return, by adding the fees the various types
are the same, so they are eliminated from the sample. Since at
present most of the funds have different types, the sample is
reduced considerably. Following this, those funds with less than
60 observations per month were eliminated (for statistical
reasons), as also funds that were opened per asset class after the
crisis (because there is no homogeneous series over time available
for these funds). Finally, there was no information available about
fees for mutual funds that are not currently working, so those
funds that ceased operations prior to 2005 were discarded. This
selection criterion reduced the quantity of funds to 82.

For Chile, the information on returns and fees was obtained from
the web page of the SVS. The database contains information for
506 mutual funds, active and inactive. In a way similar to the
Argentine case, the funds are divided by types, according to the
fees charged, so those that represented a duplication, after the
gross returns had been calculated, were eliminated. Of the
remaining funds, those with most participation within each
category were selected (until at least 50% of the average historic
net worth of each category was represented). Using this criterion,
59 funds were obtained.

For Peru, there was information about the share unit and
commissions for 35 funds, based on information from
Economática and Conasev. This latter registers a total of 26
currently active funds, whilst historic information for those that
were not active was obtained from Economática.

Except in the case of Chile, there is no systematised historic
information for administration fees. In the case of Peru, the
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sources consulted stated that the current structure has been more
or less constant since 2002. Something similar occurs in the case
of Argentina, so for this reason the comparison is limited to the
past 5 years28.

5. Analysis by Comparison

5.1 Historic Development of the Real Returns of the AFPs

Table 2 compares the accumulated yield for the private pension
systems analysed in this study from the beginning of each
system. The nominal accumulated yields come from the
capitalization of the monthly yields calculated for an equal-
weighted portfolio (the simple average of the individual returns)
for all the AFPs in existence in each period (except for Colombia
where information was only available for currently active AFPs).
The accumulated inflation corresponded in all cases to that
calculated on the basis of the Consumer Price Index (CPI) for
each country.

If these yields are calculated on the bases of a value-weighted
portfolio (where the weighting factor is the share of each AFP’s
net worth in the system’s total), these values change very little.
For Chile, for example, a real accumulated yield of 936.16% since
the system began is obtained when using a value-weighted
portfolio, and 936.24% when using an equal-weighted one, whilst
for Peru the difference is somewhat greater (166.4% versus
172.3%, respectively).

In general, a period of industry consolidation has been observable
in all the countries that implemented private pension systems.
Typically, the larger AFPs gradually absorbed the smaller ones. If

28 For money market funds, the administrators adjust their fees according to the situation
of the market, in order to be an attractive option for investors, particularly the
institutional ones. When the reference rate for the market rises, the funds lower their
fees so that investors will not leave the funds and handle the fixed terms directly
themselves (because the funds are stuck with funds at a lower rate). This means that
the fees for these funds are endogenous, though since 2002 the stability of rates has
meant that there have been few changes in fees.
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the only historical information used is that relating to the AFPs
currently in existence, rather than counting the return of the
system for all the AFPs in existence during each period of time,
what is known in the literature as “survivor bias” occurs (the
average return of the system is skewed towards the survivors). In
the panel below Table 2, the same yields are calculated, but only
for those AFPs that are operating at present. In this way, in
Argentina and Chile the accumulated return of the system with the
survivors is greater, which indicates that the AFPs that survived
obtained a higher yield than those that did not. The case of Peru is
the opposite, with the accumulated return falling from 172.3% to
167.8%, meaning that the survivors were not the companies with
the highest returns.

Due to the fact that it is generally the larger companies that
survive, the “survivor bias” goes in the same direction as the
difference between the yields for the equal-weighted and value-
weighted portfolio. Thus the real accumulated yield for Peru, for
example, considering only the survivors, is 167.8%, which is very
similar to that obtained by the value-weighted portfolio, 166.4%.
For the case of Chile and Argentina, those that survived had better
yields than those that did not, whilst in Peru the survivors had a
slightly lower yield. These results show that, though “survivor
bias” does exist, its magnitude is relatively small. This may be
due in part to the portfolio regulations governing the AFPs, which
leads to the existence of a certain homogeneity of returns within a
single country.

Obviously, comparing accumulated yield since the beginning of
the system when not all systems began operating at the same
time does not give a particularly good illustration of the relative
performance of each of the countries. Table 2 also calculates the
yields for a homogeneous period of time, from December 1995 to
December 2005. In the last 10 years, Colombia is the country
that has registered the greatest real accumulation of capital
(13.6%), followed by Argentina (9.1%), Peru (8.9%) and lastly
Chile (6.5%).
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Table Nº 3
ACCUMULATED YIELD FOR THE PRIVATE PENSION SYSTEMS

Accumulated Yield from start Accumulated Yield from
of system to 12/2005/1 12/1995 to 12/2005

Argentina Chile Colombia Peru Argentina Chile Colombia Peru
% % % % % % % %

All
Nominal 380.6 15,628.2 946.7 478.2 303.4 164.8 873.4 250.8
Real 178.0 936.2 273.0 172.3 138.9 83.6 257.2 133.7
Survivors
and new
Nominal 394.4 15,720.3 946.7 468.8 312.1 165.0 873.4 246.2
Real 186.0 942.3 273.0 167.8 144.1 83.8 257.2 130.6

Survivor
bias -4.30 -0.65 N.A. 2.68
Accum. minority
inflation 72.9 1417.9 180.6 112.4 68.9 44.2 172.5 50.1

Annualised Accumulated Annualised Accumulated Yield
Yield from start of system to 12/2005 /1 from 12/1995 to 12/2005

Argentina Chile Colombia Peru Argentina Chile Colombia Peru
% % % % % % % %

All
Nominal 15.0 22.9 25.1 15.2 15.0 10.2 25.6 13.4
Real 9.5 10.0 13.4 8.4 9.1 6.3 13.6 8.9
Survivors
and new
Nominal 15.3 23.0 25.1 15.0 15.2 10.2 25.6 13.2
Real 9.8 10.0 13.4 8.3 9.3 6.3 13.6 8.7

1 The accumulated yields from the beginning of the system were calculated: a) Chile: June 1981-
December 2005, C-type Funds/Fund 1, b) Peru: July 1993-December 2005, Type II Funds, c)
Argentina, September 1994 – December 2005, d) Colombia: June 1995 – December 2005.

These differences in accumulated yields may be due to various
factors, such as different criteria for valuing the portfolios,
different levels of efficiency (given the regulations), differences in
the performance of the financial markets of each country –since
the AFPs have to invest a high percentage of their portfolio
locally– or to the regulations involved in assembling a portfolio.
In any case, the relevant point is to analyse the returns adjusted by
risk, as shown in Table 3. The Sharpe Index corrects for the global
risk of the portfolio (standard deviation) and therefore does not
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contemplate the co-variance between the AFP portfolio and other
investments that the average investor may possess. Jensen’s Alpha
Index (calculated on the basis of a portfolio of the global market,
the MSCI World Index) takes such co-variances into account with
a global portfolio, but does not allow the systems to be ranked,
something which is possible according to the Treynor Index. The
global portfolio, if there are no shares belonging to companies
dedicated to real-estate investments in the global portfolio, may
not include the co-variance with the main asset owned by the
average member, his/her home. Results show that Chile, the
country with lowest accumulated yield for the period being
analysed, has a real risk-adjusted return which ranks third,
according to the Sharpe Index and second according to the Treynor
Index, whilst Argentina, the second country in real accumulated
yield, has the worst performance in risk-adjusted return according
to the Sharpe Index and second worst, according to the Treynor
Index. (In general, the relative ranking remains unaltered if sub-
periods are analysed).

The returns between systems of different countries are not
comparable, because the portfolios are biased by regulation to
invest locally, which means that their performances are closely
associated with the local economic and financial situation (e.g.

Table Nº 4
REAL AVERAGE MONTHLY YIELD,

DECEMBER 1995 – DECEMBER 2005

Argentina Chile Colombia1 Peru

(Real) Average
Monthly Yield 1.23% 0.52% 0.81% 0.70%

Standard Deviation of RAMY 3.96% 1.49% 0.92% 1.78%

Sharpe Index 0.311 0.345 0.887 0.391

Jensen Alpha/2 0.7% 0.8% 0.9% 1.0%

Treynor Index 0.085 0.099 0.327 0.069

1 For Colombia the information corresponds to the period December 1996 – December 2005.
2 Market Portfolio MSCI World Index, calculated for the period December 2000 –
December 2005.
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country risk). In order to eliminate this problem, returns are
calculated in excess of some local rate of return which captures the
local risk (see Table 4). The interesting result is that the
differences in returns are significantly reduced, which shows that
such differences are due to a large extent to the fact that the
portfolios have different risks. In this way, whilst the ratio of real
yield to standard deviation is 0.542 in Chile and 0.941 in
Colombia, once the same index is calculated in excess of the
country risk, an index of 0.435 and 0.522, respectively, is
obtained, reducing the differences noticeably.

Table Nº 5
REAL AVERAGE MONTHLY YIELD,

DECEMBER 2000 – DECEMBER 2005

Argentina Chile Colombia Peru

Nominal Monthly
Yield (average) 1.62% 0.77% 1.45% 1.18%

Real Monthly
Yield (average) 0.67% 0.56% 0.93% 1.02%

Real Monthly Yield in Excess
of Country Risk (average) -2.15% 0.45% 0.52% 0.66%

Real Monthly Yield in
Excess of Bank Rate 0.35% 0.31% 0.35% 0.68%

Sharpe Index – Real Yield 0.208 0.542 0.941 0.546

Sharpe Index – Real Yield
in Excess of Country Risk n.a. 0.435 0.522 0.349

Sharpe Index – Real Yield
in Excess of Bank Rate 0.108 0.301 0.349 0.364

Notes: For Argentina during the crisis, the bank rate was highly unstable, so an annual
moving average has been taken. From December 2001 to June 2005, Argentina has had an
average country risk of 5500 due to the default of the sovereign debt.

This evidence, however, does not show that the performance of the
AFPs of one country is better that those of another in terms of
portfolio management, because the regulations differ from one
country to another. The regulations limit risk but also produce
distortions that lead to inefficiency, in the Markowitz sense, in the
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portfolios under management. The efficiency frontier with
regulations, if the restrictions are actually in operation, is inside
the Markowitz frontier (with no restrictions on assembling the
portfolio) but the distance between one frontier and the other will
depend on the regulations. Thus it is likely that a country may
have a higher Sharpe Index, but be inefficient in the sense of not
being on the restricted frontier, while another may have a low
index but be on its efficiency frontier.

Returns compared with a Hypothetical Pay-as-you-go System

In order to compare the performance of the returns of the Pension
Funds with an ideal pay-as-you-go system, the return for the PAYG
system is generated as the real variation in the payroll (which includes
increases in salaries and in employment, deflated by the CPI).

It is possible to calculate two measurements of return. One is with
information about contributors and their taxable income
(information that comes out of the Capitalization System) and the
other is in relation to the average wage in the economy and total
employment (information that can be obtained from the institutes
of statistics and census records in each country). The two
measurements reflect different aspects. In the first place, the
information about contributors refers to formal employment and
the taxable income that is relevant for purposes of calculating
contributions, so the increase in total taxable income (which may
be due to an increase in formal employment and/or an increase in
taxable income) is really the rate at which collection grows. The
rate of variation in total taxable income would be the rate of return
of the pay-as-you-go system if it were collected in the same way
as the private system collects today. The total employment of the
economy takes both formal and informal employment into account
and the average income of the economy does not take ceilings into
account. The rate of variation of total income would be the rate of
return of the pay-as-you-go system if there were no informal
employment or ceilings in this scheme.

Both measurements have problems. Using contributors and taxable
income presupposes that the introduction of a private capitalization
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scheme does not modify contribution incentives (i.e. that there is the
same degree of compliance). On the other hand, the measurement
calculated for the whole economy does not take into account the fact
that part of the payroll would not have contributed to the pay-as-
you-go system. If the proportion of formality is constant over time,
this does not affect the estimation. However, even when the level of
informality remains the same, changes in average wages do not
capture changes in taxable income (for example, the rise in average
wages may be due to salary increases for workers with high
incomes. That additional income does not produce any contributions
and would mean an over-estimation of the return of the pay-as-you-
go system). In this section we calculate both measurements for the
four countries in the analysis.

Table 6 presents the nominal yield (in local currency) for the
pay-as-you-go system on the basis of the first measurement
(formal employment and the assumption that the reform did not
modify the degree of compliance) and for the capitalization
system. The calculations were made on the basis of information
from FIAP and taking the longest possible period into account.
Both returns are calculated for the same period of time. The main

Table Nº 6
AFP VERSUS PAY-AS-YOU-GO SYSTEM

Argentina
(2004-1998) 58,1 2,4 61,8 145,0

Chile
(2004-1989) 417,0 57,5 760,4 1390,3

Colombia
(2003-1998) 1,4 67,4 69,8 241,0

Peru
(2002-1998) -40,5 30,8 -22,2 50,6

Nominal
accumulated

return
Capitalization

System
%

Rate of
accumulated
variation in

Taxable
Income

%

Rate of
accumulated
variation of

contributors to
the system

%

Nominal
accumulated
return Pay
-as-you-go

System
%
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result of this exercise is that in all cases the capitalization system
had a much better return than the pay-as-you-go system, at least
twice as much.

The information presented in Table 6, being calculated on the basis
of annual figures, does not enable the risk of each return to be
calculated. In order to work out measures of return adjusted by
risk, real monthly returns were calculated for each system
according to the available information, the results being shown in
Table 6. For the case of Argentina, the return of the pay-as-you-go
system was calculated with information about wages and monthly
employment as given out by the Integrated System of Pensions and
Retirement Benefits (SIJP). Employment corresponds to the
contributors, but the wage is the total and not the taxable wage.
Unfortunately, for Argentina there are no statistical series of
monthly frequency to measure the payroll for all employees
(formal and informal). It is worth mentioning in this context that
informality has been growing in Argentina since 1995, and since
2001 the wages in the formal sector have grown far more rapidly
than in the informal. Since these two effects work in opposite
directions, it is impossible to know whether the return including
informal workers is more or less than that of the formal sector.

In the case of Chile, there are two alternative sources of
information: that which comes out of the pension system as a
quantity of contributors and their average taxable income, and that
issued by the Institute of Statistics and Census Records (INE). The
former corresponds to formal employment and the latter to total
employment (for people over 15 years of age). In addition, the
earnings series of the INE corresponds only to the normal working
day (i.e. it does not include overtime pay). Comparing these two
sources of information for the period being analysed, an increase
in average earnings of 74% was found according to the
information from the System and 69.9% according to the INE,
while for the same period the total number of contributors varied
34.1% and total employment 12.5%. Thus, in September 2005,
total employment according to the INE was 5.8 million people,
while the number of people contributing to the System was 3.97
million. In December 1995, these values were 5.6 million and 2.96
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million, respectively, which means that the ratio of contributors
over employees increased significantly over the period (an
increase of 30%). It should be noted that the two indicators reflect
different aspects, so Table 6 gives the results for both.

In the case of Peru, although there is information about contributors,
there is no monthly information available on the average income of
those contributors. The series of salaries and employment calculated
by the National Institute of Statistics and IT (INEI) starts in January
1998 and is incomplete until 2001, while the series of minimum
salary is the only one with complete information since January

Table Nº 7
AFP VS. PAY-AS-YOU-GO SYSTEM REAL AVERAGE MONTHLY

YIELD, DECEMBER 1995 – DECEMBER 2005

Chile 0.52 1.49 0.345 0.49 4.62 0.105 Contributors to PAYG
System

0.26 0.84 0.310 Employment and Total
Earnings INE

Argentina 1.23 3.96 0.31 0.43 3.16 0.136 Contributors to System
(SIJP)

Perú (diciembre
2000-julio 2005) 0.65 1.85 0.352 0.77 3.77 0.204 Contributors (Super) and

Minimum Wage (INEI)

Notes:
Argentina: monthly employment and monthly average gross earnings (with the annual
salary completely accrued) for the jobs declared to the Integrated System of Pensions and
Retirement Benefits.
Chile: INE – earnings refers only to the monthly payments received for the normal
working day; employment, to the population over 15 years of age for the whole country.
AFP System - earnings refers to the growth of contributors’ average taxable income and
employment to the number of contributors with taxable income.
Peru: information about contributors according to the Superintendency and minimum
wage according to the INEI. Period of information analysed, December 1998 – July 2005
(availability dependent on contributors’ information)
For Colombia there was no series available that was long enough, with monthly frequency
of income or wages.

AFP System Pay-as-you-go System

Information used to
calculate the return of

the PAYG System
%

Real
Average

Yield
%

Desvia-
tion

%

Yield/
Devia-

tion
%

Real
Average

Yield
%

Desvia-
tion

%

Yield/
Devia-

tion
%
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196229. There is a high coefficient of correlation (0.87) between the
series of wages in the private sector and the minimum wage for the
period in which information is available for both, but it is not
perfect, so the estimation of the return of the pay-as-you-go system
using the minimum wage contains biases. In particular, the variation
in the minimum wage between March 2004 and January 1998 is
33%, whilst the wage variation in the private sector is 27% and in
the public sector 22%, so that it tends to overestimate the return in
the pay-as-you-go system.

The results in Table 7 show that when risk is included, the AFPs
have an even better performance. This is due to the fact that the
volatility of the returns of the hypothetical pay-as-you-go system is
much greater than that obtained by the AFPs on their investments.

5.2 Analysis of Risk-Adjusted Returns

Persistence

There are different ways of looking at persistence. Here we will
analyse the historic performance of the AFPs in terms of real risk-
adjusted returns (return/standard deviation). The time period
considered for calculating the index is 60 months. The relative
ranking of AFPs using this index is generally volatile, because the
index takes different values for different calculation periods. Here
we calculate the index for different consecutive 60-month periods,
which gives a series of Sharpe Indexes that develops over time.
For Argentina, for example, from the beginning of the system until
December 2005, 77 different measurements were obtained for that
index, corresponding to 77 consecutive 60-month periods. These
were obtained by increasing the initial month by one (the first
measurement covers the period August 1994 – August 1999 and
the last December 2000 – December 2005). This series is
calculated for each AFP and for the simple average return of the
system (corresponding to an equal weighted portfolio), taking into
account all the AFPs in existence at each moment in time and only

29 The available information on employment (INEI) is only for the private sector and is broken
down by the size of the company and by region, which means that it cannot be aggregated.
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the survivors. The simple average of the system is more
appropriate for comparing AFPs because the benchmark is not
affected by some large AFP, which does happen when studying a
value weighted portfolio.

Once these series have been obtained, a statistical test is carried out to
see whether the average Sharpe Index obtained by each AFP is more
or less than that obtained by the system30. Table 8 shows the results
for all the countries. Column I shows the average Sharpe Index for all
the AFPs and for the system31, column II compares this average with
what was obtained by the system (a negative value indicates that on
average the AFP had a risk-adjusted return that was lower than that
obtained by the system), column III shows the number of times that
the AFP was placed above the average, column IV shows the result of
the test and V the size of the AFP in December 2005 (measured by the
value of the fund under management, in millions of dollars). In
column IV, there are plus signs, +++, ++ and + to indicate whether the
AFP obtains a Sharpe Index above the average that is statistically
significant, with confidence levels of 1%, 5% and 10% respectively,
whilst minus signs, —, — and - show whether the AFP obtains a
Sharpe Index below the average that is statistically significant, with
confidence levels of 1%, 5% and 10%, respectively. Thus a +++
means that the AFP obtains Sharpe indexes with 1% significance
above the average.

The results show “persistence” in the sense that there are AFPs
that systematically obtain risk-adjusted returns that are below the
average of the system and AFPs that are systematically above it.
This result is considerable for Argentina and Peru; in Chile, only
three AFPs have results with a statistical significance of 5%; and
for Colombia the results are strongly influenced by the AFP 1.

30 For a description of the asymptotic distribution of the Sharpe Index, see Jobson and
Korkie (1981).

31 Index calculated as the mean on the standard deviation. If on the other hand a
calculation is made of the Sharpe Index on excesses of return of some local risk-free
interest rate (e.g. the interest rate used for deposits in savings banks or current
accounts, or a rate for some local bond), the values of the indexes change but not the
relative ranking or the main results of this sub-section. The reason is that the risk of
the AFPs within one country is relatively similar.
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ARGENTINA

System1 0.216 21.292
System- Survivorss2 0.220 0.004 64 +++ 21.292
AFP 1 0.214 -0.002 33 - 1.949
AFP 2 0.240 0.024 77 +++ 4.190
AFP 3 0.186 -0.030 0 --- 268
AFP 4 0.217 0.001 41 ++ 2.887
AFP 5 0.259 0.043 77 +++ 3.038
AFP 6 0.202 -0.014 27 --- 4.393
AFP 7 0.232 0.016 77 +++ 518
AFP 8 0.201 -0.015 3 --- 201
AFP 9 0.220 0.004 34 ++ 460
AFP 10 0.211 -0.005 24 --- 3.180
AFP 11 0.199 -0.017 0 --- 208

COLOMBIA

System Survivors2 1.011 15.440
AFP 1 1.078 0.066 44 +++ 2.415
AFP 2 0.851 -0.160 0 --- 2.849
AFP 3 0.883 -0.128 0 --- 4.232
AFP 4 0.933 -0.078 0 --- 3.951
AFP 5 0.877 -0.134 0 --- 1.993

CHILE (Fund C)

System 0.530 36.990
System-Survivors 0.527 -0.003 110
AFP 1 0.527 -0.003 104 4,139
AFP 2 0.514 -0.016 91 --- 5.909
AFP 3 0.536 0.006 123 ++ 8.855
AFP 4 0.518 -0.012 88 --- 1.477
AFP 5 0.525 -0.005 115 - 12.079
AFP 6 0.511 -0.019 86 4,531

Table Nº 8
AVERAGE SHARPE INDEX SINCE THE SYSTEM BEGAN AND

PERSISTENCE FOR REAL MONTHLY RETURNS

Current
Size AFP
(millions
of US$)

Average
Sharpe

Index (SI)

Difference
compared

with
Simple

Average of
the System

Number of
times above
the Simple

Average
of the

System

Ho:
average
(SIAFPi-
SISist)>0
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As may be deduced from Table 9, there is a strong positive
correlation between performance and size. The causality may work
in both directions; that people flock to those which have the best
performance (in which case the better performance is the reason
for the size) or the size in itself may affect the performance.

PERU

System 0.348 9.238
System- Survivors2 0.353 0.005 76 +++ 9.238
AFP 1 0.363 0.015 83 +++ 2.394
AFP 2 0.360 0.012 82 +++ 2.991
AFP 3 0.332 -0.016 13 --- 1.498
AFP 4 0.326 -0.022 20 --- 2.355

Notes:
1 Average Sharpe Index for an equal weighted portfolio of all the AFPs in existence at
each point in time.
2 Average Sharpe Index for an equal weighted portfolio of the AFPs in operation in
December 2005.

Table Nº 8 (continued)

Current
Size AFP
(millions
of US$)

Average
Sharpe

Index (SI)

Difference
compared

with
Simple

Average of
the System

Number of
times above
the Simple

Average
of the

System

Ho:
average
(SIAFPi-
SISist)>0

Table Nº 9
CORRELATION BETWEEN SIZE AND PERFORMANCE

Argentina Chile Colombia Peru

Correlation between Size of
the AFP and Sharpe Index 40.5% -20.8% 48.6% 61.1%

(52.1% if AFP 1
is excluded)

Correlation between n1of Size
of AFP and Sharpe Index 49.8% -18.9 42.4% 59.5%

Number of Observations 77 49 235 90

Calculation period august 1994 to december 1981 to june 1996 to july 1993 to
december 2005 december 2005 december 2005 december 2005
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For Argentina, the information of Siembra goes up to October
2005, while AFJP Met was omitted because it began operations in
2001. For Peru, AFP Prima was excluded, having begun operations
at the end of 2005. For Colombia, Skandia was excluded, because
no information is available about the value of the accounting unit
as from the end of 2001. This exclusion affects individual
comparison, but these AFPs are included, for the months for which
information is available, in the equal weighted portfolio.

Systemic Risk

In section 3 it was explained that the concept of total risk may not be
the most suitable if members have other assets or a stochastic income
flow. One of the main assets belonging to the average member is his
property. Unfortunately there are generally no series of property prices
that make it possible to study this hypothesis for all the countries. For
this study, historic information about property prices was available only
for Argentina (series available since 1980 for Federal Capital, source
Toribio-Achával). A first analysis of this information shows that the
correlation between the nominal monthly returns of the AFPs and the
nominal monthly returns on property is negative (-0.18). Something
similar is observed for Peru, if an approximation is made between the
price of the property (house) with the component of the CPI involving
rent and house construction (correlation with the nominal return of the
AFP system of –0.043). A negative correlation between the return of the
AFPs and that of the main asset held by the members suggests that the
performance of the AFPs, as portfolio managers, acts as a hedge against
oscillations in house prices.

In order to analyse whether other risk considerations change the
relative ranking obtained in Table 8, a multi-factor model was
estimated (APT), taking into account the following factors: i) the
return of the property, ii) MSCI World, iii) local stock exchange
index, iv) inflation and v) variation in exchange rate. Table 10 shows
the various rankings. Column 1 shows the ranking of the AFPs per
average nominal return (1 is the best return and 12 the worst).
Column II arranges the AFPs per total portfolio risk, measured by the
standard deviation of the nominal monthly returns (1 indicates less
variance and 12 most). Column III arranges by Sharpe Index (mean
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over standard deviation of nominal returns), Column IV arranges the
AFPs according to the size of the alpha that emerges from the
multifactor regression and V according to the ratio of average return
over APT risk (calculated on the mean of the factors). The correlation
between the different methods of ranking is low, because the ranking
changes, depending on the way of measuring risk. As regards the
measurements according to the multi-factor model, it is important to
emphasize that the adjustment of the model is poor, that the period with
monthly data available is short, that the returns of the MSCI World
Index may not represent the market portfolio and that the returns of the
AFPs do not emerge from a valuation of the portfolio at market prices.

For Peru, where a longer period was studied (1995-2005), a
change in ranking was also observable, but it still remains true that
the differences between AFPs are very low, which may explain the
notable change in ranking depending on which performance
measurement is taken.

These results, though exploratory, suggest the need to make a
more detailed study of what an appropriate concept of risk might
be, from the member’s point of view.

Table Nº 10
RELATIVE RANKING OF AFP, ARGENTINA, PERIOD 2002/2005

Average Ret Standard Deviation Sharpe Alpha APT Treynor APT
(I) (II) (III) (IV) (V)

AFP 1 8 3 5 9 6
AFP 2 4 5 4 2 3
AFP 3 9 12 12 6 1
AFP 4 10 8 10 11 11
AFP 5 2 2 3 3 8
AFP 6 3 11 8 4 7
AFP 7 7 6 7 5 2
AFP 8 1 7 1 1 10
AFP 9 11 9 11 10 5
AFP 10 6 4 6 7 4
AFP 11 5 10 9 8 9
AFP 12 12 1 2 12 12



86

Pension Funds Investment Perspectives

5.3 Analysis of Returns adjusted by Risk. Comparison with
Mutual Funds and Indexes

How much would members have accumulated if instead of
investing in AFP they had done so in mutual funds that they can
buy locally? Table 12 shows real accumulated returns considering

Table Nº 11
RELATIVE RANKING OF AFP, PERU, PERIOD 1995/2005

Sharpe Index Alpha APT Correlation of AFP return with:
Return on Property Return IGBVL

AFP 1 2 4 -0.055 0.294

AFP 2 1 2 -0.068 0.310

AFP 3 3 3 -0.067 0.301

AFP 4 4 1 -0.038 0.255

Table Nº 12
REAL ACCUMULATED RETURN, AFPS VS MUTUAL FUNDS. CHILE

Real Returns (in Chilean pesos, gross of administration fees)

Basander AFP 398.8 77.8 40.4 0.552 0.407
Cuprum AFP 438.4 75.8 39.4 0.532 0.390
Hábitat AFP 387.2 81.2 39.7 0.567 0.416
Planvital AFP 401.2 77.4 39.4 0.523 0.383
Provida AFP 359.4 77.2 38.0 0.524 0.379
Santa María AFP 356.9 75.1 38.0 0.530 0.384

Citicorp Chile MF ST Debt
Financiero (<90 days) 398.8 77.8 40.4 0.400 -0.008

Banchile Capitalisa
Accionario MF Shares 438.4 75.8 39.4 0.175 0.141

Banchile MF M + L/T
Horizonte Debt 193.4 56.5 21.9 0.561 0.308

Banchile MF Free
Inversión Investment 221.8 -22.3 36.4 0.553 0.394

Type of Portfolio Accumula-
ted Return
march 86-

dec. 05
%

Accumula-
ted Return

dec. 95-
dec. 05

%

Accumula-
ted Return

dec. 00-
dec. 05

%

Sharpe
Index

dec. 00-
dec. 05

%

Sharpe Index
(in excess of
Rf) dec. 00-

dec. 05
%
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Graphic Nº 1
CHILE: RISK-RETURN RATIO FOR AFPS AND LOCAL

MUTUAL FUNDS

Real Returns in Chilean Pesos, monthly data for the period December 2000 to December 2005

Note: Monthly returns expressed in local currency and deflated by the general CPI.

various periods of time, for the AFPs and certain Chilean mutual
funds with mainly local investments and available information for
the whole period (1986-2005). For all the sub-periods analysed,
the real accumulated return of the AFPs is similar or better than
these Mutual Funds and the comparison of risk-adjusted returns
shows a performance on the part of the AFPs that is similar to
those mutual funds that did best.

If the period of analysis is restricted to the last 5 years, the
universe of Mutual Funds increases noticeably. However, as
Graphic Nº 1 shows, the AFPs still have a good risk-adjusted
performance, close to the efficient frontier of return possibilities,
calculated as portfolios made up with mutual funds.
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Something similar occurs with Peru, where the performance of the
AFPs corrected for risk is similar to that of the Mutual Funds with
the best Sharpe Index.

Table Nº 13
REAL ACCUMULATED RETURN, AFPS VS. MUTUAL FUNDS. PERÚ

Average Monthly Real Returns in Nuevos Soles for the period
December 2000 – December 2005

Type of Mutual Average Standard Sharpe Sharpe
Fund Real  Deviation Index Index in

Return excess of Rf
% % % %

AFP Horizonte AFP 1.02 1.84 0.554 0.473
AFP Integra AFP 1.04 1.85 0.561 0.481
AFP ProFuturo AFP 1.01 1.90 0.531 0.453
AFP Unión Vida AFP 1.01 1.95 0.516 0.441
BBVA Soles MF Bonds 0.31 0.64 0.490 0.250
Credifondo ST Soles MF Bonds 0.33 0.52 0.627 0.346
Interfondo FI MF Bonds 0.15 1.12 0.136 0.000
BBVA Dollars MF Bonds 0.15 1.12 0.132 0.000
Coril Fondo Cash Dollars MF Bonds 0.18 1.14 0.159 0.026
Credifondo ST US$ MF Bonds 0.11 1.12 0.096 -0.036
Promoinvest FI MF Bonds 0.06 1.77 0.034 -0.051
BBVA $ Monetario MF Bonds 0.10 1.11 0.087 -0.045
Fondo Renta Cash $ MF Bonds 0.05 1.12 0.040 -0.089
Credifondo Balanceado Mixed 0.58 2.37 0.245 0.181
BBVA Long Term Mixed 0.94 2.57 0.366 0.307
Interfondo Mixto Mixed 0.32 2.36 0.138 0.072
Promoinvest Fondo Selectivo Mixed 2.16 5.48 0.395 0.367
Credifondo FI Dollars Mixed 0.18 1.12 0.162 0.027
IGBVL Stock Exchange Index 2.32 5.64 0.411 0.385
ISBVL Stock Exchange Index 2.23 5.83 0.383 0.357
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Graphic Nº 2
PERU: RISK-RETURN RATIO FOR AFPS AND LOCAL

MUTUAL FUNDS

Real Returns in Nuevos Soles, monthly data for the period December 2000 to December 2005

Note: Monthly returns expressed in local currency and deflated by the general CPI.
Frontier calculated with Mutual Funds, which explains why some values of the sector
indexes of the local stock exchange exceed the frontier. For the returns on mutual funds,
the current commissions structure was used and it was assumed that this structure
remained constant for the period 2000-2005.

In the case of Argentina, as a large proportion of the AFPs
portfolio is valued by the accrual criterion, the relation of risk to
return is distorted in a way that is less than transparent, and this
makes comparison difficult. In principle, valuing part of the
portfolio by this criterion reduces the variance of the returns,
which gives an upward skew to the Sharpe Index. In Table 14, the
AFPs are compared with the mutual funds that obtained the best
risk-adjusted return within their category (the appendix includes a
broader set of comparison). In terms of accumulated return, from
the beginning of the system, the AFPs have achieved a higher
return than local mutual funds, but lower than that obtained by
mixed-income world mutual funds.
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Table Nº 14
REAL ACCUMULATED RETURN, AFPS VS. MUTUAL FUNDS.

ARGENTINA

Real Returns in Argentine Pesos

Typo of Portfolio Average/1 Standard Sharpe Accum. Accum.
deviation1 Index1 Return Return

sept. 94- dec. 00-
dec. 05 dec. 05

% % % % %

AFP
Arauca BIT AFP� 0.61 3.193 0.191 180.4 40.1
Consolidar AFP 0.71 3.209 0.222 203.5 48.9
Futura AFP 0.56 3.335 0.167 145.6 35.2
Máxima AFP 0.68 3.343 0.203 188.4 45.4
Meta AFP 0.73 3.089 0.237 n.a. 46.7
Nación AFP 1.05 3.474 0.301 253.8 80.4
Origenes AFP 0.57 3.338 0.172 176.9 36.6
Previsol AFP 0.69 3.085 0.224 195.3 47.2
Profesión-Auge AFP 0.64 3.534 0.181 160.4 41.6
Prorenta AFP 0.59 3.186 0.185 187.4 38.4
Siembra AFP 0.66 3.411 0.194 180.4 42.1
Unidos AFP 0.61 3.085 0.197 155.4 40.1

Mutual Funds with best risk-adjusted return

Schroder Renta Variable MF – local shares 2.70 12.35 0.218 n.a. 236.7
Delval MF – local shares 3.05 13.25 0.230 189.4 292.6
CMA Argentina MF – local shares 1.81 8.67 0.209 n.a. 138.3
Compass Fixed
Income Class A MF – World FI 6.59 40.13 0.164 n.a. 664.2
Toronto Trust MF – World Mixed 2.27 10.65 0.213 800.0 197.0
Arpenta (ex Mercosur) MF – World Mixed 3.77 13.53 0.279 1.074.0 520.0
Schroder Latin America MF – World Shares 2.89 13.31 0.217 n.a. 263.6
HF Acciones Líderes -
Class G MF – World Shares 1.87 11.94 0.157 100.6 107.1

1 Calculated for the period December 2000 – December 2005.
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5.4 Comparison of returns with hypothetical portfolios32

Peru

The period analysed runs from January 2000 to December 2004
(period for which monthly information was available on portfolio
composition per AFP). In the case of Peru, most of the mutual
funds are mixed. Funds were chosen which had a greater bias in
their composition towards the sub-portfolio to be replaced. In
order to assemble the benchmark portfolios, nominal returns were
used, gross of administration fees, for the following mutual funds:

Note: Returns expressed in local currency and deflated by the general CPI.

Graphic Nº 3
ARGENTINA. RISK–RETURN RATIO FOR AFPS AND LOCAL

MUTUAL FUNDS

Real Returns in Argentine pesos, monthly data for the period December 2000 – December 2005

32 In this section, nominal returns gross of fees will be compared.
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For the period analysed, these three sub-portfolios (local bonds
and shares and money market) represent, on average, 80% of the
total portfolio of the whole Peruvian AFP system. The correlation
between the real return for the AFP system and the real return of
the hypothetical portfolio ASA (made up of the yields of the
mutual funds shown in Table 15) is 61%, a difference which is not
statistically significant. If instead of using the gross yields of the
mutual fund Promoinvest, which contains shares, the Selective
Index of the Lima Stock Exchange is used (ISBVL) (portfolio
ASA(2)), which does not include operating costs, the accumulated
yield is 73%, a difference that is not statistically significant either.

These results show that there is no differential selectivity between
AFPs and mutual funds33. However, one very obvious difference is
the risk of these portfolios (measured by the standard deviation),
since that of the AFP system is much less than that of the two
portfolios ASA(1) and ASA(2), which means that the AFPs obtain a
better risk-adjusted return (Sharpe Index). One might suppose that
this difference is due to a problem of comparison, because on the
one hand a portfolio is being made up of only three mutual funds,
whereas the return of the whole AFP system corresponds to a value
weighted portfolio, and by composition, on averaging more
returns, the deviation of the whole portfolio of the system would
tend to be lower; however, the aforementioned difference is also
observed if the AFPs are compared individually with the
benchmark portfolio, so the explanation must be something else.

Table Nº 15
BENCHMARK PORTFOLIO

Sub-Portfolio Mutual Fund Sharpe Index

Local bonds Interfondo Fixed Income 0.333

Local money market Credifondo ST Dollars 0.266

Local shares Promoinvest Selectivo 0.240

33 It is important to emphasise that the reverse is also untrue– the mutual funds do no
better than the AFPs
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An alternative explanation may be sought in the effect discovered
by Chisari and Dal Bó (1996) which shows that the efficient
selection of assets within a group of instruments by an AFP takes
into account the correlation of these assets with assets belonging
to other groups of instruments. This is not necessarily the case of
mutual funds which, on the contrary, often design the fund on the
basis of some market benchmark (such as a general index of the
stock exchange for local shares) which does not take into account
the correlation with other assets outside that group of instruments.
The AFPs, having a wider portfolio when selecting assets, are in a
better position to exploit the correlations between different asset

Accumulated Average Standard Return/ T-value
Yield Monthly Deviation (SY>ASA)

2000-2004 Yield
% % % % %

AFP System
Yield (SY) 67 0.86 1.41 0.609

Yield of ASA (1) 61 0.81 2.20 0.367 -0.2548

Yield of ASA (2) 73 0.93 2.32 0.401 0.3317

Notes: ***, ** and * indicate significance at 1%, 5% and 10% respectively
Nominal yields.

Table Nº 16
PERFORMANCE ANALYSIS, SELECTIVITY. PERU

Table Nº 17
COMPARISON BETWEEN AFPS. PERU

Accumulated Average Standard Return/SD
Yield Monthly Deviation

2000-2004 Yield
% % % %

System 67.40 0.86 1.41 0.609

AFP1 67.36 0.86 1.42 0.606

AFP2 69.31 0.88 1.39 0.629

AFP3 66.29 0.85 1.42 0.597

AFP4 66.36 0.85 1.60 0.530
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groups. This would also be indirect evidence that the correlation
between assets within a single group of instruments compared with
assets in another group of instruments is not homogeneous (which
definitely makes it possible to reduce risk).

In fact, for the period under consideration, only two mutual funds
(Credifondo CP soles and BBVA soles) obtain a better risk-
adjusted return than that of the AFPs, both mutual funds investing
mainly in negotiable deposits and certificates of deposit.

As regards the “style” of the portfolio, the ASp portfolios (with
weightings that are constant over time) all obtain yields below that
of the ASA portfolio (where the year indicates that the average
weighting of portfolios for that year was used). These differences
in return are significant, which shows that the AFPs managed to
optimise return by moving the weight between different sub-
portfolios, this being another important effect in terms of
efficiency in portfolio management.

Chile

The period analysed runs from June 2000 to December 2005 (the
period for which information about portfolio composition was
available for each AFP). The AFP portfolios were divided into four
sub-portfolios: local shares, local bonds, international shares and
international bonds. AFP investments in mutual funds that could
not be classified as shares or bonds were not taken into account for
purposes of creating the weightings. Neither were other
investments, such as derivatives and disposables (cash), taken into
consideration34. On average, the sub-portfolios created represented
97.3% of all AFP investment.

Unlike Peru, Chile has a market of much more developed mutual
funds and the funds tend to specialise in a particular group of

34 Investments in local mutual funds were not included, whereas investments in
international mutual funds were assigned as international shares. This, in the final
analysis, gives an upward bias to portfolio ASA compared with the AFP System,
because international shares had a better performance than global bonds.
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instruments. Of the total (including funds that are not active, to
avoid survivor biases) 58 funds were selected at random,
representing in each group approximately 50% of the market
(according to the average historic net worth). For these funds, the
regulations and portfolio were analysed over a period of time to
allocate them to one of the AFP sub-portfolios (at the same time,
within each group of instruments the funds are distinguished by
the country in which they invest, highlighting those dedicated to
the local market, the world market and Latin America). The
returns of these funds were used to assemble the comparison
portfolios. Table 19 gives a summary of the average monthly
return and its standard deviation for each mutual fund selected, as
also its current position (active or not).

In general, mutual funds within a single group of instruments and
with investments dedicated to the local market, in the period
considered, obtain a similar distribution of returns (gross of
administration fees). For this reason, choosing only one of the
mutual funds for each category or a weighted average of them all
makes very little difference to the results. By contrast, for
portfolios invested in foreign instruments, the differences are
significant. For example, Corp Emerging Markets obtained, on
average, a gross monthly yield of 1.38%, BBVA International

Table Nº 18
PERFORMANCE ANALYSIS, STYLE. PERU

Accumulated Average Standard Return/ T-value
Yield Monthly Deviation Deviation (ASA >ASP)

2000-2004 Yield
% % % % %

Yield of ASA(1) 61.0 0.81 2.20 0.367

Yield of ASP(1) 2000 52.0 0.71 2.08 0.342 2.154**

Yield of ASP(1) 2001 46.0 0.64 1.72 0.370 2.179**

Yield of ASP(1) 2002 48.0 0.66 1.84 0.358 2.327**

Yield of ASP(1) 2003 55.0 0.74 2.27 0.329 1.353*

Yield of ASP(1) 2004 60.0 0.81 2.58 0.313 -0.057

Notes: ***, ** and * indicate significance at 1%, 5% and 10% respectively.
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Shares 0.21% and Banchile Global Fund– 0.25%. A similar thing
occurs with bonds, with emerging markets obtaining better returns
than developed markets.

Mutual Fund per Name of Mutual Fund Average Standard Ratio Status
Type of Investment Monthly Deviation Return/

Return1 Deviation
% %

Capitalization Instruments
Banchile Acciones 0.96 4.27 0.224 Active
Santander Santiago Acciones
Chilena 0.90 4.27 0.212 Active
Santander Santiago Acciones 2 0.85 4.55 0.186 Active
BCI Acciones Presencia
Bursátil 0.75 5.10 0.147 Active
BICE Acciones 1.05 5.01 0.209 No
Corp Acciones 0.80 4.23 0.188 Active
Banchile Capitalisa
Accionario 0.75 4.36 0.172 Active
BBVA Acciones
Internacionales 0.21 4.20 0.049 Active
BICE Vanguardia 1.08 4.71 0.230 Active
Corp Emerging Markets 1.38 5.69 0.243 Active
BICE Best Asia 0.58 3.45 0.167 Active

Short-term debt instr. with duration <= 90 days
Banchile Corporativo 0.42 0.21 2.021 Active
Banchile Liquidez 2000 0.41 0.22 1.895 Active
Banchile Disponible 0.36 0.20 1.834 Active
Banchile Patrimonial 0.39 0.20 2.007 Active
BICE Manager 0.50 0.22 2.249 No
BCI Competitivo 0.36 0.49 0.742 Active
Citicorp Chile Cash 0.40 0.21 1.890 Active
Citicorp Chile Financiero 0.41 0.21 1.944 Active
Corp Oportunidad 0.17 1.90 0.089 Active
Larraín Vial Mercado
Monetario 0.48 0.19 2.499 Active
Santander Santiago Money
Market. pesos 0.40 0.23 1.720 Active
BCI Depósito Efectivo 0.08 2.47 0.034 Active

Short-term debt instr. with duration <= 365 days
Banchile Performance 0.48 0.18 2.677 Active
Banchile Utilidades 0.46 0.24 1.959 Active

Long and medium-term debt instr.
Banchile Ahorro 0.56 0.37 1.508 Active
Banchile Alianza 0.62 0.44 1.409 Active
Banchile Cobertura 0.37 2.84 0.129 Active

Table Nº 19
SELECTED MUTUAL FUNDS, CHILE
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Mutual Fund per Name of Mutual Fund Average Standard Ratio Status
Type of Investment Monthly Deviation Return/

Return1 Deviation
% %

Banchile Estratégico 0.55 0.37 1.500 Active
Banchile Horizonte 0.60 0.48 1.257 Active
Banchile International Bond
Fund -0.17 3.12 -0.055 Active
BCI de Personas 0.56 0.38 1.481 Active
BCI Conveniencia 0.44 0.25 1.784 Active
BCI Depósito Mensual de
Ahorro 0.52 0.31 1.672 Active
Larraín Vial Ahorro a Plazo 0.54 0.28 1.932 Active
Santander Santiago Hiper
Depósito 0.58 0.44 1.321 Active
Larraín Vial Depósito
Internacional 0.26 2.94 0.089 Active
BCI Gran Valor 0.58 0.40 1.456 Active
BCI Frontera 0.58 2.72 0.214 Active
BICE Extra 0.53 0.39 1.370 Active

Mixed
Banchile Asia Fund -0.13 4.23 -0.031 Active
Banchile Emerging Fund 0.83 4.88 0.171 Active
Banchile U.S. Fund -0.73 5.20 -0.141 Active
BBVA Renta Mixta 50 0.18 2.28 0.077 Active
BCI Acciones Emergentes -0.85 8.60 -0.099 Active
Banchile Medical & Health 0.08 2.98 0.026 Active
Banchile Technology Fund -0.94 7.89 -0.120 Active
Banchile Telecommunication -0.12 5.76 -0.021 Active
Banchile U.S. High
Technology -0.16 9.15 -0.018 Active
Banchile U. S. Stability Fund 0.11 3.37 0.034 Active
BBVA Renta Mixta 30 0.36 1.22 0.297 No
BBVA Renta Mixta 70 -0.07 2.88 -0.025 No
Banchile Euro Technology
Fund -0.70 7.33 -0.095 Active
Banchile Europe Fund -0.25 3.74 -0.067 Active
Banchile Global Fund -0.13 3.62 -0.037 Active
BCI Mercados Desarrollados -1.39 7.39 -0.188 Active
BCI Tecnología Global -1.36 13.06 -0.104 Active
Larraín Vial Acciones
Nacionales 1.06 4.09 0.260 Active

1 Nominal return in local currency gross of Administration fees for the period June 2000 to December 2005.
The market share of the selected funds in the average net worth of each group of Funds: Capitalization
instruments, 49.66%, ST debt instruments with duration <=90 days, 61.56%, ST debt instruments with duration
<=365 days, 52.77%, medium and long-term debt instruments, 64.84%, Mixed, 24.01% and Free investment,
10.26%.
Source: Prepared by the authors on the basis of information form the SVS.

Table Nº 19 (continued)
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Table 20 shows the results for different hypotheses with regard
to the portion of the portfolio invested abroad. The average
nominal yield for the AFPs was 0.78% in the period considered,
giving an accumulated yield of 67%. The differences between
the ASA portfolios are due exclusively to considering different
hypotheses with regard to investment abroad. For the returns on
international shares, ASA(1) considers a weighted average per
volume of the mutual funds that invest in international shares
and, for international bonds, a mutual fund that invests in
medium and long term global bonds. ASA(2) replaces the
international shares portfolio with a mutual fund that invests in
shares in developed countries, while ASA(3) does so with a fund
that invest in shares from emerging markets. ASA(4) considers a
mutual fund with shares from emerging markets and bonds from
emerging markets. Finally ASA(5) replaces each sub-portfolio
with the mutual funds with the best returns within each group
of instruments (for international instruments, with returns of
emerging markets).

Evidence shows that the differences in returns between the ASA

comparison portfolio and the yield for the AFP system are not
statistically significant, (to 5%), except for the ASA(3) portfolio
(a portfolio skewed in international shares and mutual funds
towards the share return of the U.S.A.) where the AFPs obtain a
higher average return that is statistically significant. On the other
hand, none of the portfolios considered obtains a return better
than that of the AFPs (in terms of statistical significance) and
this is true even for the ASA(5) portfolio which is made up of
“winning” mutual funds. As was found for Peru, in terms of risk-
adjusted returns, the AFPs obtain a higher performance in all
cases.

As regards style, the results are not affected by how the
comparison portfolio is assembled, because the differences are due
exclusively to fixing weightings over time. Table 22 shows the
result for the hypothetical portfolio ASA(5), where evidence of
“style” can be observed, particularly if weightings are fixed at the
beginning of the period (which would in fact have been a “buy-
and-hold” of mutual funds).
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Table Nº 20
PERFORMANCE ANALYSIS, SELECTIVITY. CHILE

Accumulated Average Standard Return/ T-value
Yield Monthly Deviation Deviation (SY>ASA)

2000-2004 Yield
% % %

AFP System Yield (SY) 67.0 0.78 0.90 0.858

Yield of ASA (1) 55.0 0.66 0.87 0.755 0.2681

Yield of ASA (2) 40.0 0.51 0.72 0.708 -1.3912*

Yield of ASA (3) 71.0 0.81 1.08 0.749 -3.1808***

Yield of ASA (4) 74.0 0.84 1.13 0.739 0.4641

Yield of ASA (5) 80.0 0.88 1.18 0.752 0.7999

Notes: ***, ** and * indicate significance at 1%, 5% and 10% respectively
ASA(1) Local shares:
Banchile Shares, Local Bonds: value-weighted from the bond portfolios of different terms in the
local market.
International shares:
value-weighted from funds that invest in shares of international markets (Corp Emerging Markets
and BBVA International Shares) and global bonds: Banchile International Bond Fund.
ASA(2) as above, except for International Shares where the return of Banchile Global Fund was used.
ASA(3) as ASA(1) except for International Shares where the return of Corp Emerging Markets was used.
ASA(4) as ASA(1) except for International Shares where the return of Banchile Emerging Fund was used.
ASA(5) Local shares: Banchile Shares, Local Bonds: Banchile Alianza, International Shares: Corp
Emerging Markets and BBVA International Shares, and global bonds, Banchile Emerging Fund.

Accumulated Average Standard Return/ T-value
Yield Monthly Deviation Deviation (ASA>ASp)

2000-2004 Yield
% % %

Yield of ASA 80.0 0.88 1.18 0.752

Yield of ASP 2000 63.0 0.74 0.95 0.778 2.674***

Yield of ASP 2001 63.0 0.74 0.94 0.783 2.575***

Yield of ASP 2002 64.0 0.75 0.99 0.753 2.655***

Yield of ASP 2003 69.0 0.79 1.26 0.630 1.988**

Yield of ASP 2004 75.0 0.85 1.64 0.519 0.429
Yield of ASP 2005 70.0 0.85 1.65 0.517 0.399

Notes: ***, ** and * indicate significance at 1%, 5% and 10% respectively.

Table Nº 21
PERFORMANCE ANALYSIS, STYLE. CHILE
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6. Conclusions and Synthesis

In this study, an analysis was made of how the particular
characteristics of the private pension systems affect the
comparison of returns and the evaluation of their investment
performance from a theoretical point of view. The review of the
theoretical literature suggests that the best portfolios for members
may vary considerably, not only in characteristics such as age, but
also in other aspects such as income variability, aversion to risk,
existence of other assets (such as properties), etc. This suggests
that the reforms carried out by Chile and Peru in introducing
multi-funds are going in the right direction, giving members
greater flexibility in choosing their portfolio and thus increasing
the efficiency of the system as a whole.

For this reason, from the point of view of a member, the best risk
concept is not always the total risk of the portfolio, because that
does not include the co-variances of such returns with the returns
of other assets that the member may own. In Latin America, the
main assets that a worker may own are properties and human
capital, both of which are typically non-liquid. This limits each
individual’s possibilities of “undoing” the investment made by the
AFP and suggests that it may be important to measure the
performance of the AFPs with a broader spectrum of assets in
mind.

Based on the theoretical discussion of the difficulty of measuring
performance in the case of the AFPs, an evaluation methodology
was produced that attempts to control for regulatory differences
and that methodology was applied, together with other standard
measurements of performance, to the AFPs of four countries in the
region: Argentina, Chile, Colombia and Peru.

The results obtained for these four countries show, in the first
place, that the private pension systems obtained returns far higher
than members would have obtained if they had been in a
hypothetical pay-as-you-go system. In the second place,
comparing the AFPs’ historic returns, adjusted by risk, with other
investment options immediately available to local investors
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(mutual funds that can be acquired locally) shows that the AFPs
have been successful in obtaining high risk-adjusted returns.
Members would not have been better-off if they had invested those
resources in the mutual funds obtainable in their countries instead
of contributing to their AFP.

It is worth emphasizing that different risk concepts may have
important effects on the relative ranking of the AFPs by
performance, which would would go some way to explain why,
although there are AFPs with risk-adjusted (total) returns that
systematically exceed the average and AFPs that systematically do
not do so, both kinds coexist in the system (the commissions of the
AFPs also have a bearing in this respect, an aspect that was not
analysed in this study).

The simple comparison of returns, however, hides the fact that the
regulations affect the return and risk of the AFPs’ investments. In
order to separate the two effects, hypothetical portfolios were
constructed, basically respecting the weightings that the AFPs
place on a given class of instruments, but replacing the returns of
that group of instruments with returns of some mutual fund
specialising in that asset class. In other words, the hypothetical
portfolio assumes that the AFP buys a mutual fund directly, instead
of assembling its own sub-portfolio. With these hypothetical
portfolios, two performance measurements were created. We
called the first “style”, and it basically tests whether the AFPs
achieve a better return if they move weights between sub-
portfolios than if they do not do so (i.e. if they had adopted a buy-
and-hold mutual fund strategy). The evidence for Chile and Peru
shows that the AFPs’ policy of moving weights between sub-
portfolios was effective in the long run for improving the risk-
adjusted returns.

We called the second proposed measurement of performance
“selectivity” and it arises from comparing the investment decisions
per AFP sub-portfolio with the mutual funds. The evidence for
Chile and Peru shows that the AFPs do not have a historic return
that is either better or worse than a portfolio assembled with
mutual funds; however, the AFPs do a better job in diversifying
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Type of portfolio Average1 Standard Sharpe Accumu- Accumu-
deviation1 Index1 lated return lated return

Sept 94- Dec 00-
Dec 05 Dec 05

% % % %

Arauca BIT AFP 0.61 3.193 0.191 180.4 40.1
Consolidar AFP 0.71 3.209 0.222 203.5 48.9
Futura AFP 0.56 3.335 0.167 145.6 35.2
Máxima AFP 0.68 3.343 0.203 188.4 45.4
Meta AFP 0.73 3.089 0.237 46.7
Nación AFP 1.05 3.474 0.301 253.8 80.4
Orígenes AFP 0.57 3.338 0.172 176.9 36.6
Previsol AFP 0.69 3.085 0.224 195.3 47.2
Profesión-Auge AFP 0.64 3.534 0.181 160.4 41.6
Prorenta AFP 0.59 3.186 0.185 187.4 38.4
Siembra AFP 0.66 3.411 0.194 180.4 42.1
Unidos AFP 0.61 3.085 0.197 155.4 40.1

Mutual Funds with best risk-adjusted return
1784 Acciones Clase A Local Shares MF 2.08 12.60 0.165 30.7 120.7
FBA Calificado Clase A Local Shares MF 2.39 11.77 0.203 n.a. 184.9
Fima Acciones Local Shares MF 2.28 12.22 0.186 36.1 157.4
Lombard Acciones Local Shares MF 1.41 11.87 0.119 n.a. 57.7
Numancia Local Shares MF 1.03 12.17 0.085 -55.8 25.6
Pellegrini Acciones Clase A Local Shares MF 1.21 12.32 0.098 n.a. 37.1
Pionero Crecimiento Local Shares MF 1.94 12.24 0.159 52.8 113.1

Table Nº 22
REAL ACCUMULATED RETURN, AFPS VERSUS MUTUAL FUNDS

ARGENTINA

Real return in current currency

risks because they obtain fewer standard deviations for similar
returns. This may be due to the fact that the mutual funds look
only at the returns of the assets within their class and not at all
existing assets, while the AFPs, by choosing a wider asset
portfolio, are in a better position to exploit the co-variances
between assets of different classes.

The evidence found here is, therefore, that the AFPs are relatively
efficient in managing their portfolios, given the regulations they
face, which does not mean that current regulations are as good as
they might be or that they are free of significant distortions.
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Type of portfolio Average1 Standard Sharpe Accumu- Accumu-
deviation1 Index1 lated return lated return

Sept 94- Dec 00-
Dec 05 Dec 05

% % % %

Rembrandt Acciones
Argentinas - Clase A Local Shares MF 2.43 13.73 0.177 92.4 154.7
Rioplatense Local Shares MF 1.68 9.32 0.181 53.2 114.2
Superfondo Renta Variable Local Shares MF 2.46 13.58 0.181 n.a. 167.2
Provincia Valores Mobiliarios Local Shares MF 2.34 11.69 0.200 n.a. 181.9
Provincia Valores Mobiliarios Local Shares MF 2.34 11.69 0.200 n.a. 181.9
Schroder Renta Variable Local Shares MF 2.70 12.35 0.218 n.a. 236.7
Tavelli Plus Local Shares MF 3.23 15.15 0.213 n.a. 278.8
Premier Acciones Local Shares MF 1.39 11.68 0.119 n.a. 56.4
Investire Acciones Local Shares MF 2.03 12.60 0.161 n.a. 118.2
Fima PB Acciones Local Shares MF 2.34 12.65 0.185 n.a. 160.4
Delval Local Shares MF 3.05 13.25 0.230 189.4 292.6
CMA Argentina Local Shares MF 1.81 8.67 0.209 n.a. 138.3
Fima Renta Latinoamericana MF World FI 2.06 14.01 0.147 n.a. 133.5
FBA Renta - Clase BMD MF World FI 4.93 43.21 0.114 108.7 23.9
FBA Renta - Clase AMD MF World FI 4.94 43.22 0.114 117.1 24.9
FBA Bonos - Clase AMD MF World FI 5.36 45.09 0.119 n.a. 20.3
Consultatio Income Fund MF World FI 6.71 42.34 0.159 n.a. 596.5
Compass Renta Fija Clase A MF World FI 6.59 40.13 0.164 n.a. 664.2
Toronto Trust MF World Mixed 2.27 10.65 0.213 800.0 197.0
Tavelli Mix MF World Mixed 4.48 37.90 0.118 n.a. 74.0
Premier Global MF World Mixed 0.91 13.74 0.066 n.a. 10.0
Arpenta (ex Mercosur) MF World Mixed 3.77 13.53 0.279 1.074.0 520.0
FBA Total MF World Mixed 2.34 15.79 0.148 n.a. 119.0
Consultatio Balance Fund MF World Mixed 2.19 14.39 0.152 n.a. 149.0

FBA Acciones Globales -
Clase A MF Global Shares 2.10 11.64 0.180 187.4 141.9
1784 Brazil MF Global Shares 2.91 15.72 0.185 n.a. 192.8
Consultatio American Fund MF Global Shares 1.52 14.15 0.107 n.a. 64.5
Consultatio Brazil Fund MF Global Shares 2.79 14.28 0.196 n.a. 230.5
Consultatio Growth Fund MF Global Shares 2.38 14.11 0.168 n.a. 172.1
Fima Global Assets MF Global Shares 1.65 15.46 0.107 n.a. 67.9
Superfondo Renta
Latinoamerica - Clase A MF Global Shares 1.91 13.63 0.140 n.a. 111.2
CMA Europa MF Global Shares 1.49 15.15 0.099 n.a. 50.5
CMA America MF Global Shares 1.64 14.47 0.114 n.a. 74.2
Compass Pacific Clase B MF Global Shares 3.27 29.89 0.109 n.a. 115.9
Schroder Europa MF Global Shares 1.43 13.42 0.107 n.a. 57.1
Schroder Latin America MF Global Shares 2.89 13.31 0.217 n.a. 263.6
Schroder USA MF Global Shares 2.27 28.13 0.081 n.a. 32.2
HF Acciones Digitales MF Global Shares 0.74 11.46 0.065 -7.5 11.8
HF Acciones Líderes - Clase G MF Global Shares 1.87 11.94 0.157 100.6 107.1
Capital Mega MF Global Shares 1.68 10.78 0.156 -25.5 99.1

1 calculated for the period December 2000 - December 2005.

Table Nº 22 (continued)
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VaR AND THE REGULATION OF
PENSION FUND INVESTMENTS

JAMES BACKUS1

In a very entertaining private conversation I discovered that all
that I thought I knew about finances was mistaken. This is
probably an exaggeration, but there are certain things about which
I believe I will feel differently after that conversation; one of these
is the general preferences for equity securities and pension plans.
Surely, in the long term, the latter enjoy better rates of return than
bonds, but I would suggest that we take a look at the full picture
and describe the plans involved.

Are these mixed plans (with payments made by the employer and
the employee) or are they closed plans? Secondly, is the sponsor of
the plan trying to promote intergenerational equities or is he trying
to deliver a continuous process over a period of several years and
through many changes in the economy?

Well, I think we are in broad agreement as to how we should
approach this; I am referring primarily to the notion of Value at
Risk (VaR). The term in itself is only a way of moving gradually
towards the appropriate terminology.

1 He has a Master’s Degree in Economics from the University of Cincinnati and a
Master’s Degree in Mathematics from the California Institute of Technology.
Second Vice-President and Actuary of the International Division, Transamerica
Reinsurance.
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1. Brief History

The term Value at Risk (or value of the risk or VaR) is relatively
new and there is no total, clear agreement about where it came
from, it simply entered the vocabulary gradually.

When I was a child, it was not a verb, but a noun and it was not
used to conclude a sentence. The value of the risk is a greater
contribution to language given that it describes precisely the
process in such a way that it helps people to understand it
intuitively. The first reference to VaR that I could find was in the
Group of Thirty Derivative Report, in 1993, which referred to the
value of the risk, but the concept itself has a longer history. As
early as the 1920s, the New York Stock Exchange spoke of
similar requirements for capital and the measurement of risk;
thus, in the eighties, the Security and Exchange Commission
adopted some basic measurements to determine whether or not
the capital is adequate, which is, in fact, another way of saying
that they wish to measure the value of the risk. There are many
other terms in finance that involve titles or that have been
registered, such as RiskMetrics (owned by RiskMetric Group) or
Economic Value Added (which belongs to Stern Stewart and Co);
nevertheless, the value of the risk seems to be in the public
domain.

In the 1995 Basle report (although, in fact it was before this) the
Basle Committee was asked to develop standards of capital for
banks and other financial institutions. Historically, capital
requirements were relatively simple. In the aforementioned report
of 1995, they proposed measuring something like the value of the
risk. In particular, they wanted to know, on a basis of the type of
probability, the basis of losses expected, that is, they wanted to
know what level of losses could be expected with 99% certainty
over the next 10 days, which allowed them to apply a standard
model in the regulatory report they delivered and also in its
subsequent uses. Basle II, which came into force later that same
year, is a ratification of the requirements of the previous Basle
Agreement, given that nothing changed all that much. The Value at
Risk approach remains almost unaltered.
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So stockbrokers seem to believe that the value of the risk is a
useful measurement; likewise, regulators (at least banking
regulators) begin to believe in the VaR. The term starts to become
quite a useful concept and I am certain that they talk to us in those
terms all the time.

2. Basic VaR

The first definition is contributed by “Gloria Mundy.Org” on the
Internet, who says that VaR is “the prediction of a given
percentile, but usually at the lower end of the distribution of
returns on the portfolio in a given period”.

It would have been fine if they had stopped at that point, but the
definition continues and they add “somewhere in the estimated or
main return of a portfolio, predicted for a percentile of fifty”.

My statistics are a bit rusty, but if I think of a percentile of fifty,
this could be called an average, not an expected value, and
perhaps I am speculating. In any case, the value of the risk is
normally defined as: “the maximum expected loss of a portfolio
in a given interval of time, with a given level of reliability”. The
first application of the notion of VaR and perhaps its most natural
one is that it gives a portfolio manager marginal financial
instruments.

There are four things that normally accompany the definition of
VaR in a particular context: i) it is for the period involved, in other
words, there is a period both for the measurement of risk and for
the measurement of frequency, ii) there is a level of reliability, iii)
there is a currency unit, which is usually the functional currency of
the portfolio manager and iv) there is a type of distribution that is
generally assumed.

A couple of close assumptions: the portfolio, to which we try to
apply this measure, must be static. The financial instruments will
be maintained throughout the planning horizon, and several other
underlying assumptions, such as that the expected returns will be
changed through the horizon.
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Why do people want to talk about the VaR? Certainly, we are
frequently approached with questions about VaR and how to
implement it. In general, it is possible to identify five points in its
favour: The first advantage is that it is easy to explain; there is no
need for a dissertation for people to understand what you are
telling them about their portfolios. The second reason is because in
a single measurement (indicator) it captures useful information.
Third, it is much easier to implement and manage than other
practices. Fourth, it enjoys widespread acceptance among market
agents. Finally and as a fifth advantage, it has the support of
regulatory institutions.

It is important to visualize some examples in which VaR occurs.
Let us suppose that the subject was a company or a pension plan or
a government official, one could say that there is a risk
management policy that uses VaR, and that policy consists in that,
in the interval of one month there is a 95% reliability that no more
than US$ 10 million will be lost. This would be a perfectly
reasonable thing to do and one must distinguish this from
specifications about measurements such as the two above. For
example, is it possible to apply VaR and as a result obtain some
kind of measurement for existing portfolios? Some of the
specifications that could be made would be, for example, that the
probability of losing more than US$ 10 million in the following
month is 3%, or that the maximum amount that can be lost at a
reliability level of 5% is US$ 8 million, and these would be
appropriate statements in the framework of policy work, because
in the two examples. the portfolio would be complying with the
risk management policy.

3. Variations and extensions of VaR

There are many other instruments that might be considered to
measure risk. For example, we could use indicators of volatility
per se and say: “we have here a standard deviation of our
portfolio’s returns”. It is possible to use risk measurements of the
equity type or fixed income type. It is possible to use duration and
convexity in a fixed income portfolio. It is possible to use
retention limits when one speaks about the risk of issuing assets.
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One could use the limit of credit status if we have a fixed income
portfolio. We could use what is known as ‘conditional
expectations’ in the tail of the distribution, which is similar in
nature to the VaR; it is an indicator of the level of reliability type,
but instead of looking at the maximum at a certain level of
reliability, it looks at the expected loss at that same level and we
can use VaR. All of these have a place in a good risk management
program.

If risk management practices are adopted it is possible to say
certain things, like: “We keep around 70% of our portfolio in
shares and 30% in bonds,” but these percentages can be changed
as follows: Our portfolio moves “round about 10% at any
moment”. You could also say something like: “the data of our
portfolios are something around one and a quarter”, or “the
volatility of a portfolio is kept low” or “the estimated volatility is
expected to be at 30%” It is possible to introduce limits to the risk
measurements that one is willing to accept. It is possible to place
limits to the duration of a fixed income portfolio. It is possible to
apply a ceiling to the distribution of profits. It is possible, also, to
specify maximum participations for each segment of bond quality.

With respect to the last two specifications mentioned, it is
necessary to distinguish between those introduced earlier and these
new ones.

Certainly, when one speaks with the sponsor of a plan and one
begins to discuss the risk control measures applied to the equities
portfolio, his eyes will begin to shine; quite frankly, these will
provide no effective communication. People from outside the
world of fixed income will not have a good grasp of the notions of
duration and convexity. Practically all the other risk indicators we
referred to above complicate the communications process between
management and sponsor, but these two are relatively easier to
understand. With respect to the penultimate one, there would be a
specification about a basis of tail expectations of the conditional
distribution “CTE”. Things probably never change or one never
loses over ten million. With respect to the latter indicator, which
would be something in the “CTE” base type and we have a limit of
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5% or 95% reliability so we will not lose more than ten million.
These specifications are quite simple; in the second there is a VaR
type specification which is probably the simplest and easiest in the
group.

How would one answer these questions without using VaR or
“CTE”? Summarize the risk in a single measurement. Well, that’s
difficult. The comparison of a risk level with that of the
competition or with the other funds is difficult to do. A
determination of how much capital should be maintained probably
cannot be applied to pension plans but it is a relevant question
nonetheless. These three questions are very difficult to answer if
there are other risk assessment perspectives involved, but with
VaR the answers become, if not easier, at least feasible.

The typical scenario, and I am not referring to interest rate or
return on equities scenarios, but to scenarios of human interaction,
is this: you go to a meeting or cocktail party and someone tackles
you and says: “I’ve just heard about VaR and it is a really good
risk management tool, why are you not using it, or why are you
using it?” The basis of these questions generally comes from the
portfolio administrator’s institutional contact. Someone has an
equities portfolio that he/she is trying to manage and not much
thought is being given to what else ought to happen if the risk
manager is a pension fund or an insurance company. It is therefore
necessary to make three changes to a pension plan immediately, if
VaR is to be applied usefully, so that it makes some sense. The
first of these changes is that when dealing with corporate finance
it is not good for anyone to manage the VaR in the asset portfolio
at a certain level without paying attention to what is going on with
the liabilities for which he/she is responsible. Sometimes these are
sensitive to inflation; they are also sensitive to the performance of
the plan’s sponsor or to political influence. It is really necessary to
have a risk manager if the idea is to manage the total risk. It is
necessary to include information about the liabilities. Also, it is
necessary to reflect a reasonable interval of time. The normal,
original context of VaR was probably that of “Wall Street”
companies that look at their portfolios at the end of each day
saying “how much can we afford to lose over the next few days?”
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To put corporate liabilities into a VaR framework, we need a fair
value method for the assessment. We cannot use the book value.
Among other things, the book value does not change in many
contexts. I imagine that the book value will depend on the
regulations of the country one is in, but the book value per se is
not a particularly useful indicator, it is necessary to establish the
real value of the liabilities and this process is usually quite
difficult. One cannot simply pick up a list of pensioners and say
“what is the risk on this?” In many cases it is necessary to model
them, taking into account factors such as the age of the current
pensioners, the age of those active participants who have not
retired yet, etc. So it takes time, certainly more than a day, and
typically a month or a quarter, and maybe a year to achieve a good
measurement. It is also necessary to reflect the variables outside
the market, for example, to ask questions such as: Are some of the
variables that are not captured when examining the market
variables the reason why the sponsor’s risk plan is heading for
bankruptcy? What is the risk we will suffer in the event of
hyperinflation or deflation? Things like these are not really
manageable on the basis of a daily measurement and do not work
well in the initial context of VaR.

It seems, then, that the VaR of the asset portfolio is not really a
useful indicator in itself. Certainly, nobody likes surprises, and if
one has an equities portfolio, it is a useful tool to use, for example,
in annual allocations or funds that one thinks may be at risk; there
is recognition of the fact that greater risk implies greater reward,
but it is not always like that, so it is a good tool to help in
managing surprises. But in the context of the management of
pension fund plans, in reality it is not possible to do that on the
basis of the assets alone. It is really necessary to have a way to
determine the value of the liabilities, which can be done in several
ways. It is possible to make a subjective assessment. For example,
let us assume that you know the current book value “X” and we
propose a simplified distribution as a normal distribution that
represents our fair value. It is also possible to value the fixed cost
benefits of the funds; a neutral risk valuation can be used, which
can be adjusted to anything that is necessary to adjust it in the
framework of the valuation for the rest of the portfolio.
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It is also necessary to introduce intervals of time. As I mentioned
earlier, these need to be a bit longer than a day: I would think that
a month or a quarter would be good, but some of the factors that
must be considered when defining the time interval are: i).- How
much time is necessary to measure it and ii).-how much time is
needed to react. For example, if one has, if one is measuring a
three-month VaR, one may want to measure it every month, and if
one is using a three-month VaR, one must be reasonably sure that
three months is long enough to react and limit losses. Also, as I
mentioned, it is necessary to include the risk outside the market. In
some contexts, implementing the VaR is very simple; the
illustration is typically that of a financial instrument, but we work
in the real world, where we have complicated portfolios, so we
will use several variables to do this, and it is possible to see some
of the difficulties involved if there are something like three
hundred positions in the portfolio. It is necessary to know not only
the returns expected from the assets, but also the correlations.

The key point for pension planners is: not to accept the standard
definition and apply it only to their own investment portfolio. It is
necessary to consider the liabilities as well as the plan’s funding
approach. Is this a fully funded plan, is it partially funded or is it a
plan in a pay-as-you-go system? All these things need to be
considered, so that when VaR is implemented, which I believe is a
good risk management tool, the factors that are specific to the plan
are also included.
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1 Graduate in Actuarial Sciences with a Master’s in Finance from the Instituto
Tecnológico Autónomo de México, ITAM. Financial Vice-President of the National
Commission of the Retirement Savings System, CONSAR, Mexico.

REGULATION AND
INVESTMENT RISK

GABRIEL RAMÍREZ1

This document deals with the regulation and risk associated with
pension fund investments. The information is presented in four
parts: first, there is a brief introduction; then, secondly, there is a
description of regulatory practices in Mexico. A third part studies
the outcomes of this regulation, particularly the fulfillment of the
objectives, achievements and costs of the measures implemented
as well as contrasting this experience with that of other models,
such as the Chilean case. Fourth and last, there are some
recommendations for alternative regulation.

Introduction

First of all, it is very important to understand why there is an
investment regime and why risks must be controlled. Mexico’s
Savings for Retirement System has four characteristic aspects that
determine the system’s objectives, regulation and practices: i)
mandatory saving, ii) government guaranty, iii) relevance of the
financial agent, and iv) socially sensitive purpose.

Because it is a system involving mandatory savings, the people have
no choice about saving, which diminishes the market’s discipline to
search for a good administrator. In Mexico we have approximately
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34 million open accounts in the system, which, for many people, is
their only financial asset. Many of them have never even received a
account statement from a financial institution. Finally it is a socially
sensitive subject because what is being dealt with is the money that
people will use to retire. Given this context, the reasons for
government intervention in regulating investments seem justified,
unlike, perhaps, the position of mutual funds.

There are two approaches in regulating investment risks, one is the
so-called “prudent man’s rule” and the other is to install
quantitative investment restrictions. What is the difference? The
prudent rule says: “you are an administrator, manage the money as
if it were your own and manage it well”. The quantitative
investment restrictions, on the other hand, work as follows: “you
cannot invest more than a certain amount of money in a given
asset”. Both systems have advantages and disadvantages, as we
can see in Table No 1. What normally happens is that in countries
such as Mexico and perhaps Chile, given their regulatory
framework, and given, also, the development of their markets and
the weight of the pension funds at local level, it is difficult to go
by the prudent man’s rule alone.

Description of Regulatory Practice in Mexico

Mexico has adopted a dual model, to move from an investment
regime (IR) towards global risk limits, gradually eliminating
quantitative investment restrictions. On the other hand, the
government has promoted a culture of risk management and
corporate government in the pension fund administrators
(AFORES) through prudential regulation. One can see, then, that
both aspects have been dealt with and as risk control skills have
developed, the number of quantitative restrictions and investment
limits have been reduced.

How the Investment Regime (IR) has evolved

Ever since the inception of the SAR, there have been modifications
to the IR with the aim of permitting a broader range of investment
alternatives and better tools to control risks. The main changes in
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the 2002-2003 period can be summarized in four variables: i) new
issuers (such as the inclusion of “para-state” issuers, municipal
governments, and state governments, ii) elimination of limits of
investments per type of issuer (minimum 65% in government bonds)
and introduction of limits in credit status, iii) new currencies (Euro
and Yen) and iv) new mechanisms to control risk (use of derivates
and introduction of the notion of VaR).

The SAR’s high growth rate was a factor that led to further
changes in the IR in 2004, with the purpose of allowing for greater
diversification of investments; these modifications consisted in the

Table Nº 1
APPROACHES FOR INVESTMENT REGULATION

D
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n
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s

Source: Prepared by the author.

Prudent Man Rule Quantitative Investment
Restrictions

– Potentially the most efficient
manner for regulating invest-
ments

– May speed up professionaliza-
tion of managers

– May encourage rapid market
development

– There are not always the
conditions to enable the
system to function adequately

– The benefits of committing
fraud may exceed the costs

– Administration of young
systems have fewer incentives
to protect their reputation

– There may be a prevalence of
agency problems

– Resolve agency problems
– Alternatives for limiting

exposure in underdeveloped
markets

– Used when investors do not
exercise sufficient market
discipline

– Highly specialised agent in
charge of supervision

– May introduce important
distortions in portfolios and
therefore in performances

– In some cases they do not
control risks effectively

– They may increase other
existing inefficiencies

– They do not take the diversity
of investors’ preferences into
account
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inclusion of new instruments and markets. The strongest change,
which involved a legal reform, was that allowing investment in
equities through share indexes.

So far there are two kinds of funds, differentiated according to the
level of risk allowed: SB1 and SB2. The first fund is more
conservative, as it cannot invest in equities and has a lower risk
limit (VaR). On the other hand, the second one can invest in
equities with a higher risk limit (VaR) (see Graphic Nº 1).

Graphic Nº 1
FUNDS COMPOSITION

Source: Prepared by the author.

Only workers under
56 years of age

Workers over 56 years of
age and those who se
decide

Prudential Regulation

It was decided to create a risks committee (RC) in each
administrator, independent of the investments committee (IC),
where there are independent and non-independent advisors; each
one is responsible for risk measurement, monitoring and control,
as well as fixing limits, parameters, business practices in
connection with dealings with other parties, etc. Given that field of
investment, the IC must do the maximization, that is, take the best

Fixed Income

Foreign Securities

Fixed Income

Foreign Securities

Equities
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possible portfolio (given the level of risk). The creation of the
infrastructure necessary to handle investments and risks has taken
time and required the initiative of the authority and it is hoped that
the result will be the active participation of the committees and the
existence of fiduciary responsibility on the part of the
administrators.

Table Nº 2
AREAS OF PRUDENT MAN RULE REGULATION IN MEXICO

To have an investment committee

Automated systems of investment operation,
liquidation and recording (Front-Back)

To train personnel

To set up mechanisms to achieve the best
prices in the market

To have a code of ethics that prohibits the use
of Siefore information for personal benefit

Source: Prepared by the author.

Risk regulation Investment regulation

To have a risk committee

To create an independent
unit for measuring risks

To have models and
methodologies to measure
and control risks

To use best practices in
matters of operating risk

Objectives, achievements and costs of regulation in Mexico

Portfolio development

Savings for retirement in Mexico have increased substantially
and currently amount to a little over 96 thousand million
dollars (12.2% of the Domestic Product), of which 55 thousand
million are managed by AFORES (7% of the GDP). See
Graphic Nº 2.
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The IR was highly concentrated in government securities and the
supply of securities did not allow for diversification. At the beginning
of the current administration (2000) almost 100% of the resources
was invested in government securities, whereas in 2006, these
securities represent 70% for the system. However, there are some
administrators that are close to 60% (Graphic N° 3). In conclusion,
the changes in the IR allowed for a systematic reduction in the
holdings of government securities and a greater diversification of
investment portfolios, as can be seen in Graphic N° 4.

The investment regime was opened at the beginning of last year to
include investments in both international debt and equities;
however, during the year, the authorities introduced adjustments,
as well as those promoted by the Afores themselves, to facilitate
investment in these assets, as a result of which this type of
investment represents a little over 10% of the AFORES assets
(Graphic N° 5). The above, among other things, meant an increase
in the duration of the portfolios, as can be seen in Graphic N° 6.

Graphic Nº 2
SAVINGS FOR RETIREMENT IN MEXICO

Source: Prepared by the author.
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Graphic Nº 4
DIVERSIFICATION OF INVESTMENT PORTFOLIOS

Graphic Nº 3
INVESTMENTS IN GOVERNMENT SECURITIES

(% of net assets)

Source: Prepared by the author.
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Another effect has been the differentiation of the portfolios and, in
order to quantify their magnitude, an index of diversification was
designed, which has reflected a sustained increase over time, as

Graphic Nº 6
AVERAGE WEIGHTED TERM

Source: Prepared by the author.

* Excludes AFORES with less than one year in operation.
Source: CONSAR.

Graphic Nº 5
INVESTMENT IN EQUITIES AND INTERNATIONAL DEBT
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Graphic N° 7
DEVELOPMENT OF THE DIVERSIFICATION INDEX

INDEX OF DIVERSIFICATION

shown in Graphic Nº 7. Also, the differentiation between the
AFORES themselves has become more evident as can be seen in
Graphic N° 8, where the AFORES, stratified according to size,
reveal clear differentiations in terms of diversification and,
therefore, in performance.

Analysis of efficient frontiers

As the IR has been expanded, the efficient frontiers (EF) implicit
in each of them have changed place, allowing for a ‘free lunch’. In
other words, it is possible to obtain an enhanced performance at
the same level of risk (Graphic N°9); the Effects of the IR on the
efficient frontier are evident: with a higher liberalization, there are
higher potential yields. As an example of the situation described
above, Graphic N° 10 illustrates the EF for 1997 and 2005 as well
as where the portfolios of the SIEFORES were placed then and are
placed now.

Average Maximum Minimum

1998 1999 2000 2001 2002 2003 2004 Oct-05 Nov-05 Dec-05 Jan-06 Feb-06 Mar-06 Apr-06

*The index is high for portfolios with a greter number of asset classes and lees concentration between the classes.
**Excludes AFORES with less than 1 year’s history, incluiding AFORE IXE.

Source: CONSAR closing figures for April 2006.
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Graphic N° 8
PERFORMANCE AND DIVERSIFICATION

Graphic Nº 9
DEVELOPMENT OF THE EFFICIENT FRONTIERS

% Non-government
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resources under
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*Chart with up-to-date data, assuning the investment schemes of 2001, 2002, 2003, 2004 and 2005.
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Although the current portfolios are not above the EF, because the
regime is still young (it has just opened) it is possible to see that
some Afores are even above the EF of 1997.

Observing each individual case in the development of the
SIEFORES, one can see that on average, these have improved 181
base points in terms of yield; the above implies approximately
20% more in the worker’s pension.

VaR Analysis

Unlike quantitative investment restrictions, the VaR seeks to
control the portfolios’ global risk. The quantitative restrictions fail
to provide an adequate control of absolute risk, given that they do
not consider the correlations between assets and neither do they
control exposure to the volatility of the instruments

Graphic N° 10
EFFICIENT FRONTIERS AND SIEFORES

EFFICIENT FRONTIERS

Source: Prepared by the author.

Parametric VaR

R
e

tu
rn



134

Pension Funds Investment Perspectives

We carried out an exercise in which we took the same investment
regime measured at different moments in time, in other words,
changing the risk factors.

Graphic Nº 12 compares the risk controls using quantitative
investment restrictions and using VaR, observing that, globally, the
latter risk control measure is more efficient. On the other hand, the
VaR also serves to restrict leverage by the SIEFORES, for
example, by investing in derivative instruments.

We allow the Afores to trade freely in derivative instruments, they
are not restricted to using them for hedging; therefore, the global
risk limit allows us to prevent over-leveraging in the acquisition of
derivative instruments, particularly in cases of short term
exposure. When the administrator takes a short position, the VaR
of the portfolio increases (See Graphic N° 13). Now undoubtedly,
and we freely admit it, the VaR has several defects, which can be
summarized in four items: i) it can limit yields by controlling the
portfolio’s global risk, ii) it can limit the horizon of the
investments, iii) handlers may invest in less sensitive instruments

Table Nº 11
EFFICIENT FRONTIERS AND AFORES2

Source: Prepared by the author.

Parametric VaR
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if the market is very volatile (pro-cyclic effects) and iv) there may
be a ‘herd effect’ to avoid exceeding the limit, with handlers
carrying out similar operations in reaction to market conditions.

Perhaps the strongest criticism is that VaR instruments, in
conjunction with quantitative restrictions, may generate greater
losses in efficiency than would occur if only one of these
restrictions existed, in other words, they limit certain performance

Graphic N° 12
EFFECTIVENESS OF VAR IN RISK CONTROL

Source: Prepared by the author.

Graphic N° 13
VAR AND LEVERAGE

Source: Prepared by the author.
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opportunities. Graphic N° 14 shows that when the limit of a
quantitative restriction is relaxed, and the maximum VaR remains
constant, a ‘free lunch’ is created that is lower than would have
been created if the VaR had also been relaxed.

Graphic N° 14
VAR AND QUANTITATIVE RESTRICTIONS; LOSS OF EFFICIENCY

Source: Prepared by the author.

Therefore, the zone with the oblique hatching (left side) represents
how much we lose in efficiency by having quantitative
restrictions, vis à vis; with low risks there is a minimum risk and
with high risks it is high. The fact of having a certain VaR allows
us not to be on that side, in other words, not to be in the zone with
horizontal hatching (right side) of the frontier. There has been
some criticism in connection with this aspect, particularly in
connection with the investment horizon.

Other regulatory alternatives

As a risk control measure to complement the quantitative restrictions,
instruments can be created for specific yield tranches These have been
widely used in other countries in the region and are defined as a range
around the industry’s average yields. The advantages of doing this can

Loss of efficiency
due to quantitative
restrictions

Low-risk free
lunch

Free lunch at
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be summarized in the fact that it does not limit the efficient frontier
and provides a minimum guaranteed relative return.

Their disadvantages may be that i).- it is not necessarily helpful in
controlling investment risk, ii).- it may cause a ‘herd effect’ in
investments and, iii) it does not limit the leveraging of derivatives.

This measure serves to limit the losses suffered by the portfolios at
a global level (within a specific horizon and level of reliability).
However, when the fund administrators are efficient, the tranches
may serve as a measure to control relative risk, with respect to the
reference that defines the tranche (See Graphic N° 15).

Graphic N° 15
RETURN AND RISK CONTROL TRANCHES

Source: Prepared by the author.

, , , , , , , , , , , , , ,

Graphic N° 16 illustrates the effects of the application of Chilean
regulations to the Mexican scenario. The Chilean case involves five
funds with different limits of investment in equities (EQ), with Fund
A being the one that can invest the greatest percentage of its
resources (80%) in (EQ), whereas Fund E cannot invest anything in
those assets. This exercise included Mexican risk factors and the
Chilean IR to calculate the EF of all the funds. We can see, then,
that under certain levels of risk, to limit by quantitative investment
restrictions (particularly minimums) is inefficient and causes
distortions. One could even conclude that, at certain levels of risk, it
blocks all the funds; in other words, there is no differentiation.
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Graphic N° 16
EFFICIENT FRONTIERS FOR CHILEAN MULTI-FUNDS

Source: Prepared by the author.
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Conclusions

It is necessary to seek rules that encourage diversification and a
broader scope of assets and to move across, depending on the
development of the markets, towards a risk control system based
on the prudent norm. Quantitative investment restrictions should
gradually be eliminated, being those that introduce greatest
inefficiencies in the displacement of the EF. On the other hand,
even though the VaR has many defects, we believe that given the
Mexican conditions, this is the least bad measure found so far,
though we need to be constantly on the lookout for a better
alternative to control risk.

Finally, I leave you with this image, which is an icon we have
launched in Mexico to position the system. AFORES is AFP; so,
what it is trying to say is: sow and reap in your AFORE (or in your
AFP). What does that mean? Sow your voluntary contributions,
take care of your account, pay attention to how much you are
charged, change to a better administrator and reap good yields.
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TRENDS IN INVESTMENT
REGULATION

GUILLERMO LARRAÍN1

This document studies the new trends in the regulation and
supervision of pension funds. Those countries that have adopted
pension systems where individual capitalization plays an important
role are for the most part emerging countries, with the exception of
Sweden. Their systems manage legally mandated savings, with
state guarantees that frequently underlie these savings and the
systems also play a very important role in social security. These
three elements explain the reason why investment regulation is
very strict, in fact it may be held, particularly in the case of Chile,
that it is excessively strict. However, here we will be presenting
other trends, particularly those that will be occurring in the
coming years, both in Chile and in Latin America as a whole.
Specifically, these trends have to do with lightening the load of
regulations in matters of investment in order to allow the
professional administrators to deploy their abilities to manage
portfolios efficiently, with greater force and energy.

A second possible dimension to be analysed is diversification.
Ramirez (2006) describes the important and growing
diversification of Mexican portfolios, a policy that should be
encouraged in other nations. Latin America is different from

1 Commercial Engineer, Catholic University of Chile, PhD in Economy, École des
Hautes Études en Sciences Sociales, Paris.
Superintendent of Chilean Pension Fund Administrators, 2003 to 2006, during which
time he presided the International Association of Supervisory Authorities (AIOS) and
was vice-president of the International Organization of Pension Supervisors (IOPS)
which unites all supervisory bodies.
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Mexico, in the sense that the countries are focusing on government
securities, which is a problem and also, possibly, a risk that has to
be dealt with. Therefore, diversification is also a trend that will be
occurring over the next few years, but I am not going to refer to it
here, because the issues are dealt with in other sections of this
book. One particular element of diversification is investment
abroad, but I am not going to move in that direction either.

You will be asking yourselves, so what is this gentleman going to
speak about then? Well, I am going to concentrate on the
following. When you say “the load of regulations needs to be
lightened in a context in which there are state guaranties” one has
to ask oneself: “lighten the load of regulations, but against what?
What quantitative limits am I going to relax in order to lighten that
load of regulations and make it more efficient?” Certainly the
improvement in the corporate governance of the pension funds is
going to help and there is a chapter on the issue in this same book
that will doubtless be very helpful in illuminating and producing
criteria on it, as well as answering the question of how to construct
investment policies that are clearer and more transparent.

I am going to focus on the subject of risk control. When you
compare industries parallel to the pension fund industry, such as
banking and the insurance sector in particular, the first thing that
attracts your attention is the fact that there is considerably more
consensus in those industries about how to handle financial risk.
By way of an anecdote, a friend who is doing his doctoral thesis
on banking history commented to me that in Pompeii there were
banks even before the eruption of Mount Vesuvius. By this I mean
that the banking industry is a very old industry and, in fact, in this
illustration you can see Mr “Prokulus” carrying a bank statement
in a fresco discovered in Pompeii.

So, the first idea to be stated is that the banking industry is very
old and that it has therefore learnt from its mistakes and has found
criteria that are relatively well-accepted by all participants,
including the regulators, about how to regulate this industry. The
insurance sector is not as old as the banking sector. In Rome there
were also some forms of insurance, but it is essentially a
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somewhat newer industry. Nonetheless, from the point of view of
the pension fund industry, both the banking and insurance
industries have a longer life and have had more time to learn from
their mistakes. The pension funds are considerably newer and are
in a learning phase that in some cases is very important. For
example, the IOPS is still consulting on these Principles of
Pension Supervision (PPS) until this coming May 31. This is a
project developed jointly by IOPS, which is a very new
organization, with the OECD and the World Bank. Thus,
harmonizing the regulation of private pension funds is something
that is in the pipeline, a road that is being built as we go along
and, very particularly, in the defined contribution systems.

What are the main risks that we should be watching for in the
financial area in a defined contribution system?

On the one hand there are operating risks, which may signify
losses to be faced by affiliates or members of a pension fund as a
result of failures in the administrator’s internal or external control
mechanisms, the latter referring to problems of valuation, default
of opposite numbers, fraud, conflicts of interest, etc. It is in this
field that we are going to be able to make the greatest progress
over the next few years in order to reach relevant standards in
matters of operating risks and, probably, where improvement in
the pension funds’ corporate governance can have the greatest
impact.

What are investment risks? Investment risks may be defined as the
risk of having an insufficient source of income at the time of
retirement as a result of the investment strategy followed by the
administrator. In order to evaluate this risk, other sources of risk in
relation to the worker’s final income need to be excluded; for
example, risks derived from the labour market. Therefore, our
regulation must exclude these considerations and create
accounting mechanisms for the investment performance of the
administrators that have nothing to do with the labour market.

Now we will explore some ideas about the state of the art in some of
these matters that seem relevant, this fundamentally for countries of
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the OECD, as is illustrated in Table N° 1. For example, concerning
the valuation of assets and liabilities there is, in general, a growing
consensus that assets have to be valued at market prices. Although
this is evident, it is not so for everyone. This is precisely one
example of the fact that there are no common criteria in this matter
that seems so basic. Early in 2006, I attended a conference in
Geneva where several countries suggested that valuation according
to market price was not necessarily relevant, because it could lead to
short-term behaviours that were undesirable from the member’s
point of view. Today there is a growing consensus about this. As you
can see, there is a great diversity of opinions as to how to determine
the value of liabilities.

How can the risks be mitigated and corrective actions taken? Tables
N° 2 and N° 3 describe these experiences designed to mitigate the
risks, and the corrective measures that have been promoted.

Here there is a kind of criterion that has achieved consensus,
which is to generate mechanisms in stages. In particular, there is

Source: SAFP of each country.

Table Nº 1
VALUATION OF ASSETS AND LIABILITIES

Valuation Method Country

Assets

Liabilities
(DB)

Market Value

Subjetive, depends on each fund

Market value discounted by a fixed interest rate
which reflects financial risk

Realistic value = expected present value + market
value margin for inevitable risks

– FRS17/IAS19: expected value discounted at
corporate bond rate
– Benchmark: buy-out value, discounted at around gilt
rate

Australia,
Denmark,
Mexico,
Netherlands, UK

Australia

Denmark

Netherlands

UK
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the case of Holland, where the pension funds are supervised from
the bottom up depending on the degree of under-funding that
they may have. Perhaps the clearest case is that of Denmark,
which established a system of traffic lights, where the degree of
funding of the pension funds determines whether they can have a
green, yellow or red light, or even, directly a black light. The
advantages of this system are that it allows the intensity of
supervision to be graduated. A green light means that there is a
basic standard minimum of supervision over the pension funds
and, as the colours go up, the supervision is intensified or the
authority may intervene to take decisions and use greater force to
deal with matters.

Table Nº 2
MITIGATION OF RISK AND CORRECTIVE MEASURES:

AUSTRALIA AND DENMARK

Country Situation Measure Possible Strategies Time Responsable
Period Part

Australia

Denmark

Technical
Insolvent

Black light
(under
funding)

Red light

Yellow light

Green light

Recuperation
Plan
proposed
by PF

Recuperation
Plan
proposed
by PF

FSA may
order that a
company
takes the
necessary
measures

Intensified
supervision

Ordinary
supervision

Trustees must not
makes payments
from the fund

Increase base
capital, member
contributon and/or
attract extra capital
shareholders

Monthly reports
and more
frequently on-site
inspections

Quarterly reports
and more
frequently on-site
inspections

Biannual report
and random

5 years

1 to 2 years

Time limit
specified by
the FSA

Time limit
specified by
the FSA

Not
applicable

Employer-
sponsor

Companies

Companies

Companies

Companies

Source: SAFT of each country.
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There is a third dimension referring to financial risks, of particular
relevance in countries with defined contribution systems. Australia
has not implemented a scheme for measuring financial risk and a
system of supervision based on that type of measurement, unlike
Mexico, which is in the process of implementing it, thus becoming
the first country to formally adopt a scheme for measuring
financial risk in countries with defined contribution systems. This
mode exists in defined benefit countries but not in those with
defined contributions.

It seems to me, in any case, that this is incomplete. We must
continue to make progress on operating risk mechanisms, but, in

Table Nº 3
MITIGATION OF THE RISK AND CORRECTIVE MEASURES: THE

NETHERLANDS AND THE UNITED KINGDOM

Source: SAFP of each country.

Country Situation Measure Possible Strategies Time Responsible
Period Part

Nether-
lands

UK

Under-
funding

Shortfall of
buffers

Free capital

Technical
Insolvent

Recuperation
Plan
proposed by
PF

Recuperation
Plan
proposed by
PF

Recuperation
plan agreed
by employer
and trustee

Premiums ans
Indexation Policy,
Changes in
investment strategy
and in pensions
scheme

Premiums and
Indexation Policy,
Changes in
investment strategy
and in pensions
scheme

Contribution
holidays

Employers’
additional
contributions,
adjustments on
contributions,
retirement age and
benefit plans

1 year

10 years

Pension
Funds

Pension
Funds

Pension
Funds

Employer-
sponsor*
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addition, the big issue is that of measuring and evaluating
financial risk.

The VaR evaluation methodology has its problems. Although it
can be more or less compatible with a long-term view, the VaR
generates incentives for a very short-term decision making
process. For example, when the stock exchanges fall, one
wonders if there is any sense in pension funds’ reacting. For this
reason, we need to be cautious with our regulation and
supervision so that it does not tend to produce pension fund
decisions based on the short term. This is crucial because, from
the point of view of a good percentage of the members, all these
shocks are transitory and we should therefore allow the pension
funds the ability to overcome these shocks that may well be
transitory.

So then, how do we go about this? It is difficult to answer this
question. Chile is perhaps in an advance position in this matter
because it is working with the World Bank on developing a
procedure of measurement and supervision, based on risk. How far
this will go is still not very clear today.

The risk that has to be mitigated in a defined contribution system
is quite elusive and difficult to define. Most of the risk is normally
absorbed by the member, but there are other interested parties, the
government, for example, if there are underlying state guaranties.
Pillar One or Pillar Zero are also assuming some kind of risk,
although the definition of these pillars in Chile is very bad and in
practice are no use for the purpose, which is why they need to be
reformed. In any case, the overview of the pensions system must
be as a global system. The pension funds are an important part of a
larger system.

Now, what are these risks facing the member that we ought to be
mitigating? I mentioned it earlier: the failure to receive a sufficient
income at the end of his/her working life. This should at least lead
one to ask oneself whether or not it is reasonable to create notional
liabilities or some form of objective in terms of a replacement rate
in order to evaluate whether that objective is at risk or not. This
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might mean a significant change in the nature of how the pension
systems are operating today, but it is a question that is in the air.

But, once the risk has been identified, it needs to be measured.
How is it measured, what is the probability that such risks will
occur? What is the monetary loss associated with each one of these
risks for people who are at different stages of their lives? So, the
definition, handling and measurement of risk in the world of

Table Nº 4
FINANCIAL RISK MEASUREMENTS

Source: SAFP of each country.

Country Applied to Risk Measure Target Based on

Australia
(PAIRS)

Denmark
(Traffic-
light
System)

Mexico

Netherlands
(FTK)

UK
(Comparison
with full
buy-out
valuation)

DC

DB,
Insurance
Companies

DB:
Insurance
Companies
and
Industry-
wide
pension
funds

DC

DB

DB

Qualitative

Qualitative
and
Quantitative

Qualitative
and
Scenarios

Quantitative

Base
Scenario

Qualitative

Diversification and Volatility

Asset liability matching
(Meand and durations), and
Solvency Ratio

Risk Adjusted Solvency Ratio
and Base Capital Requirement

Daily Var of 0.6%

Solvency Ratio and Capital
Requirement

Technical Provisions within
70-80% of the full buy-out
value

Assets
Portfolio

Assets
Portfolio and
Valuation of
liabilities

Sensibility
Test of assets
and liabilities

Assets
Portfolio

Sensibility
Test of assets
and liabilities

Valuation of
liabilities
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defined contributions are, frankly, somewhat lacking in clarity.
Nonetheless, Table No 4 shows some of these measures of
financial risk.

The pensions sector is an industry that is currently in its
development phase and still has a long way to go. There are many
unanswered questions, some of which may mean a change in the
way the industry as such is conceived and, if one wishes to avoid
that argument, then one needs to consider the mitigation of risks at
system level, in other words, in the sum total of all the pillars,
which is the thing that is capable, at the end of the day, of
supplying the member with a decent and financially solvent
pension.

There are important questions about the trends that will open up in
regulation and supervision over the next few years. I believe this is
an open field, a field on which a lot of work will need to be done
and where the industry will undoubtedly have a major contribution
to make.
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MARKET SOLUTIONS TO REDUCE
THE INVESTMENT RISK OF

PENSION FUNDS

EUGENE FAMA JR.1

Risk is a term that is difficult to define. Today we live in a world
where risk is multidimensional: there are multiple forms of risk
that need to be managed and not only those referring to volatility
and returns. There are now all kinds of concerns.

I am a great defender of modern financial theory, or “Portfolio
Theory” and I imagine that I have a certain genetic predisposition
for being so. It so happens that my father is professor of
Economics and Finance at the University of Chicago; he is, in fact,
something like the “Father of Modern Finance.” This does not
mean that I am “Mr. Modern Finance,” however.

When I was a child, I remember my father would write these
massive articles all the time, similar to those articles you are
familiar with, and he brought me many of them, and I used to draw
caricatures on the back of each page. I remember occasionally
glancing at the articles and would see those formulae and think:
What is my father building, a nuclear bomb or something like that?
Finally I decided to talk to my mother about it. My mother was the
wife of the “Father of Modern Finance” and also the mother of four
children: she had no other occupation at that time. She was on the
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top floor, ironing. I went to her and said: “Mom!” “Hi!” she said.
“What does dad do?”, I asked her. “Well, he teaches about
investment,” she told me. “Oh, great” I said. “What’s investment?”
“Well, I’ll explain it to you: what you do is take a bit of money and
put it into something else, like telephones, then you wait a bit, you
go back and you have more money”, replied my mother “That’s
very good” I said to myself. Those days I used to spend a lot of time
outside the house, making these little rubber insects with a toy
called “Creepy Crawler.” I used to make these small bugs and sell
them to the University of Chicago students. The students used to
buy them from me and give me a few cents and then they threw
them away and I picked them up and sold them again. I was
basically “shaking the account” as they would say in brokerage
lingo. Then I went to the public telephone that was close to the
Catholic Church and put the coins in it. “Well, I have some money
in phones,” I thought. I waited a couple of days and went back.
Surprisingly I found no money there. It was empty.

Actually, there is a symbolism to this story, I am not telling it
without a reason. Most people think that investment means
expecting that, one day someone will be prepared to pay more
money for what they bought than what they paid it. There is no
reason to expect this to happen, and the reason i called the lecture:
“Market solutions to reduce risk” is that the only thing that can
generate an expected return is something that does other things. In
other words: the companies, or, to a lesser extent, the government.
The idea of investment does not involve speculation or the
expectation of returns; in reality, it is ‘to count on economic
growth’ and the company’s earnings to compensate for the capital
contribution that was made.

The function of a capitalist economy is one in which, if you put
money into companies and the companies use that money to
generate progress (improve life and do things that benefit
people), you may later obtain a reward for doing so. The reward
works for the capitalists because it is systematic. From my point
of view, the role of pension plans is basically to capture the
systematic sources of investment risk in order to minimize non-
systematic risks, such, for example, as placing money in the
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hands of stockbrokers. This is, basically, a way of describing
what I believe market risks to be.

Is there an appropriate level of risk for mandatory pension plans? I
don’t know if there is an answer to this question and if such an
answer exists, then I don’t know what it is. The truth is, I believe
that the pension plans are much better qualified than I am to answer
that question. However, once a certain level of risk has been
defined, I can help them to implement a better investment portfolio.

My personal feeling is that there are many risks that concern
people and many of them are short-term. Therefore I believe that
the function of a pension plan, in the era of modern financial
theory, is to condition the beneficiaries, politicians and investment
committees to understand that investment is not a short-term
process but a long-term one.

Likewise, the risks that make a given solution acceptable in the
short term will be those that weaken my long-term results (a
portfolio invested 100% in fixed income appears to mitigate the
short-term risks, but exposes us to the risk of failing to achieve the
objective of providing good pensions in the long term).

This essay is developed as follows: In the first point all there is an
explanation of how very difficult it is to estimate liabilities and
then we will study what we know about risk in the era of the
evaluation of multi-factor assets. We will then examine the
expected reward and the horizons of time and human capital or, in
other words, of its beneficiaries: how much time do they have and
to what kinds of risks are they exposed by the mere fact of being
alive? Finally, the essay develops the structure of the portfolio
before passing on to the conclusions.

1. Evading responsibilities

Graphic N° 1 shows the way of looking at bonds, with their
respective returns and standard deviations: the more time passes,
the more returns can be obtained, in other words, the further you
advance, the greater the expected returns. Many people believe
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that a pension plan should not be concerned with short-term risk,
in terms of a standard deviation, as its only concern is the
expected return that it will possibly achieve with a long-term
liability. For this reason, I believe that the valuation of those is
carried out in such a way that the returns do not compensate the
standard deviation. In other words, there are many insurance
companies in operation that do not concern themselves about the
standard deviation. These have a better estimation of long term
liabilities than most pension plans and, for this reason, I believe
that bonds have this unusual structure, where the main reason why
expected results increase is not really proportional to the amount

Quarterly Data: 1964-2005
Source: One-Month US Treasury Bills, Five-Year US Treasury Notes, and 20-Year (Long-
Term) US Government Bonds courtesy of Ibbotson Associates. Six-Month US Treasury Bills
provided by CRSP (1964-1977) and Merrill Lynch (1978-present). One-Year US Treasury
Notes provided by CRSP (1964-May 1991) and Merrill Lynch (June 1991-present). One
Year US Treasury Notes provided by © Stocks, Bonds, Bills and Inflation Yearbook™,
Ibbotson Associates, Chicago (annually updated work by Roger G. Ibbotson and Rex A.
Sinquefield). CRSP data provided by the Center for Research in Security Prices, University
of Chicago. The Merrill Lynch Indices are used with permission; copyright 2006 Merrill
Lynch, Pierce, Fenner & Smith Incorporated; all rights reserved.

Table Nº 1
PAYMENTS AND BOND MATURITY
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of risk taken. I believe that long-term bonds have an expected
return very close to zero compared with short-term bonds.

One of the reasons why it is difficult to protect pension liabilities
through bonds is that we do not know our liabilities: we can
pretend that we know them, we can estimate them up to a point,
but a precise estimate is impossible. Also, from my point of view,
pension plans are backed by the total faith of the corporations
themselves, including the government, but it is rarely a faith in the
plan per se. Pension liabilities are supported on all the assets;
therefore the investment strategy that I am thinking of has an
opportunity of not being restricted strictly to an erroneous
estimation of liabilities.

In the short term, the interest rate is very volatile and therefore, if
what is desired are high-yield portfolios, bonds may not be the
answer. Besides, bonds are very sensitive to inflation: if inflation
goes up, bonds usually have a hard time of it. As it happens, short-
term fixed income and TIPS (Treasury Inflation Protected
Securities, that is, financial instruments issued by the Treasury
protected against inflation) may be even better when the purpose is
to protect long term liabilities from inflation.

Basically, what is the final outcome? The final outcome is that the
majority of retirement plans in the world use equity portfolios. By
using equities they are implicitly doubting that they will be able to
cover their liabilities with the bonds. By including shares, the
concessions that are made include: (i) inflation is often
unpredictable, (ii) liabilities are not the only factors that determine
the plan, and (iii) expected returns are in the equities markets. I
realize that this explanation generates a lot of insecurity. There is
uncertainty about the future of pensions with equities portfolios,
but one has to consider that when people put their energy into
work, they take that money and turn it into capital, the probability
that a lifetime’s work will generate some reward over time will be
something similar to the probability that the equities market will
do so. This is not 100% certain, because equities markets on their
account have redundant capital characteristics with the workers
through human capital. Therefore, if one does not believe that
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equities markets generate strong systematic returns over time, in
one sense, one has also assumed that work itself does not have an
expected return over time. I believe that equities are the best way
that people have to invest in their condition as living beings
belonging to society; and I also believe that there are ways of
mitigating the redundancy of that risk and I hope to have the
opportunity to talk about these.

It so happens that there is a source of risk, a source of uncertainty
about returns, that is easy to eliminate. This is the uncertainty
generated by speculative behavior in asset management. Graphic
N° 2 shows a study of a basic 60/40 portfolio in the United States:
60% in assets of the S&P500 and 40% of the Lehman-Brothers
index. All pension plans hire large teams of people, in order to
find the best and most intelligent investment managers.

However, in the long term they tend to be less profitable than a
simple, passive strategy, due to the fact that they are more
expensive. Thus, one of the things that can be eliminated
immediately is that cost. Secondly, one has to consider that all these
pension plans have an expected return rate and, on average, this is
very similar to that of a 60/40 portfolio. An attempt is made to add
value over and above that, through good judgment, intelligence and
skill, and the truth is that when you have two portfolios with the
same expected results, and one of them has a greater variation due
to the movements introduced by its manager, that portfolio will have
lower compound returns. The beneficiaries retire on the basis of the
compound returns, not on the average returns.

The investors’ goal is, in fact, not to take any additional risks
beyond those that are necessary, in other words: not to take any
risks gambling on the skill of the managers. What happens if you
persistently make a 60/40 type of investment, in the same way that
you pay into an AFP, for example? We will perform this exercise
now. First of all, we begin with a few dollars as initial capital. We
run a Monte Carlo simulation, with the result shown in Graphic N°
3. What a Monte Carlo simulation does is to take the standard
deviation of the returns of a 60/40 portfolio and instead of going
backwards and examining its historical performance, it simulates
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Results of 198 Corporate Pension Funds. Annual Data: 1988-2004. Basic 60/40 is 60%
S&P 500 Index, 40% Lehman Brothers US Government/Credit Bond Index Intermediate,
rebalanced monthly.

Source: FutureMetrics (July 2005); all companies with fiscal year ending December, with
complete return data from 1988-2004. The S&P Data are provided by Standard & Poor’s
Index Services Group. Lehman data provided by Lehman Brothers, Inc.

Graphic Nº 2
BASIC BALANCED STRATEGY 60/40 V/S COMPANY PLANS

millions of histories, so that it shows, in fact, from a much broader
scale, how the performance of this instrument would look over time.

The range of results is quite broad, in terms of the amount of money
withdrawn by the beneficiary, at least in these hypothetical
scenarios, but none of the portfolios, in the tranche between
percentiles 10 to 90, loses in the simulation. A passive investment
strategy, widely diversified to eliminate the extra risk implied by
concentrated positions and active administrative speculation
performs quite well throughout the range of simulations. The key is
in the Marcowitz investment model, which focuses on the expected
returns of risky economic factors and eliminates speculative risk.
So, the ironical part of the story I told you at the beginning is that
my mother believed, essentially, that speculation and investment
were the same thing, and she should not be blamed for that, because
most people believe they are. What we are looking for are things
that have an economic ratio that rewards us over time.
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2. Risk: state of the science

I will now tell you basically what we know about where returns
come from in capital markets. Bill Sharpe drew up what was
called ‘The Capital Asset Pricing Model’. The author pointed out
that shares involve a greater risk than Treasury papers, and that
any portfolio returns will be proportional to its exposure to market
risk.

There are several examples, referring particularly to companies of
smaller size measured in terms of their shareholders’ equity, that
show a strong link with market risk (the companies have high
betas measured with the CAPM methodology) and yet they did not
generate the returns predicted by Sharpe’s model. It turns out that
this model was awarded a Nobel prize and is one of the models in
the field of finances that is excellent in form but does not work in
practice. Sharpe recognizes this to some extent, after seeing all
these inconsistencies. What was really found was that the structure
of the model does work; the problem is that Sharpe’s model does
not identify all the relevant sources of returns for equities
portfolios.

Graphic N° 3
BALANCED PLAN, CONSTANT CONTRIBUTIONS AND RISK

MITIGATION

Source: Data in US Dollars. Chart is for illustration purposes only. Monte Carlo
simulations generate random monthly returns from a normal distribution with mean and
standard deviation equal to the historical mean and standard deviation of the 60% S&P
500/40% US Five-Year Treasury Note returns from July 1926 to May 2004.
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What are the other sources of return on equities? One of them is
the size of the company. Shares of relatively smaller companies
(measured according to their shareholders’ equity) are riskier than
those of larger companies, and therefore have higher expected
returns.

The other dimension is that of prices, prices classified according
to an accounting parameter. Any share that is relatively low in
price is riskier than any with a relatively higher price and, in a
diversified portfolio, they will tend to perform better.

Risk and return are related. To introduce this into a plan, to aim
for an expected rate of return, to really have a reason to capture
returns for the beneficiaries, all decisions based on modern asset
valuation models rely on three questions: 1) How many shares vs.
bonds will I have in my portfolio? 2) In my bond portfolio, how
safe is the quality of my bonds? One must also bear in mind that
extending the period of maturity does not generate expected
return, which is the objective. The way to achieve it is through the
equities portfolio, and 3) Once it has been decided how many
shares versus bonds are required, then one decides how small or
large and how “value” or “growth” the shares will be. These three
decisions explain 96% of the performance of pension plans over
time, according to our studies.

In Table Nº 1 we have the basis of the structure of the portfolio of
the modern multi-factor world, so basically I am repeating what
was pointed out in the Brinson, Hood and Beebower study, that
everyone is talking about, where it is pointed out that asset
allocation accounts for 96% of the return. The other 4% is noise
coming from other activities of share selection, market timing...
basically, this is alpha. But the problem is that, on average, the
alpha is negative. So what the model appears to suggest is: Focus
on the factors that produce returns and minimize the additional
sources of risk to which one should be paying attention.

Does this work? As it happens it was my father who worked out
this three-factor model, and he did it based on data from 1964 to
1990. This was his research period. He found that, in the United
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States, shares of companies whose stock was relatively cheap
(value) prevailed over those with a relatively high price (growth).
But there was a small trick in this: standard deviation does not
appear to be in line with return. Value shares appear to have
unusually low variations compared with their expected results over
time. My father was a young professor at the University of
Chicago when he pointed this out to various economists, among
them Fisher Black, who, seeing all this, said that it was a short
period of time, that it was only the United States and that it didn’t
seem real. This appeared to be in fact data mining, which means
that you have a lot of professors who do not want to teach but
want to win the Nobel Prize, who need to publish, so that they are
forever seeking patterns in the data and when you have a sufficient
number of these professors, statistically speaking, eventually one
of them will find a pattern, as in the principle of the ‘ thousand
monkeys’ which says that if you have a sufficient number of
monkeys writing on typewriters, then eventually one of them will
obtain the script for the TV series “Friends”, or something like
that.

What we are really looking for is whether or not there is a
reason for the data to persist outside the original study by
Fama-French. We have Jim Davis, who drew up the series of
market data up to 1927 and then we have studies that took place
in the international and emerging markets worldwide and they
al l  reached the  same conclus ion,  the  same pers is tent

Table Nº 1
DIFFERENCES BETWEEN INVESTMENT AND SPECULATION

Source: Dimensional Fund Advisors.
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characteristic, namely that value shares exceeded the returns of
growth shares, with an unusual situation of low standard
deviation. In other words, standard deviation is not the only
risk. This is known by anyone who manages a pension plan and
any AFP. It is impossible to manage with only one dimension of
risk. Risk is multidimensional and not always expressed as
volatility. The same results are obtained in developed markets
and emerging markets, it is something that prevails throughout
the world, beyond the original sample.

If we examine the Wall Street Journal of 1989 we can see Capital
Appreciation Funds, Growth and Income Funds, Equity Income
Funds, Tech, Gold, among others, as definitions of what the
managers described as asset classes and the things that the
investment community in general was calling asset class. Now, a
few years later, you find the definitions small and large, value and
growth: basically, the three-factor model.

The above is evidence that science will prevail, that it will filter
into every space, without the itinerary mattering much, regardless
of how many people struggle against this. The truth will prevail in
the end and will resolve many of the existing complexities and
problems. The possibility of structuring portfolios that provide the
best possible pension to the beneficiaries. In the United States,
these concepts have already become established.

3. Expected reward and the management universe

I am now going to talk about how an expected rate of return is
estimated in a three-factor world, what other similar programs
there are in the United States and, generally, what other factors
affect the results of the retirement fund in the data that we have
seen. I am not going to go into this too deeply, but just say that the
multi-factor pricing model is not only about finding portfolios
with shares issued by companies with a relatively small
shareholders’ equity, but also about finding portfolios of ‘value’
companies, deciding on their highest weighting, and hoping for the
best, because it is something that has a variable movement over
time.
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In this model of asset valuation we run a regression based on the
market reward minus the Treasury bonds, and a reward for the
small companies minus the big ones and a reward for the ‘value’
minus the ‘growth’. In the latter case a portfolio is formed with
S&P500 plus ‘value’ companies, plus ‘micro’-sized companies and
other ‘small/value’ companies: 33, 33, 17 and 17%, in each asset
class respectively. This portfolio is regressed using the model and
these three filters will reveal how much risk is being taken. This
may be used to estimate an expected return. For the portfolio we
have formed, the beta tells us that we are talking here of a share
exposure of 108%, there is no fixed income and we have around
21% of exposure to the size factor and 33% of exposure to the
‘value’ factor (see Graphic N° 4). To do this, knowledge of the
underlying assets was unnecessary.

Graphic N° 4
MULTI-FACTOR EXPOSURE AND FACTORS DETERMINING THE

EXPECTED RETURN

Monthly: January 1979-December 2004.
Source: S&P 500 provided by Standard & Poor’s Index Services Group. Micro Cap
strategy provided by the Center for Research in Security Prices, University of Chicago.
Applied Core Equity simulated, Large Value and Small Value strategies provided by
Fama/French.
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If I consider the historical reward that each one of these factors
delivered to its investors and I multiply it by the position, I obtain
the estimated expected return. In this case, this estimate is 310
base points over the average return of the market. I take the market
again and multiply the data by the market and then I check it
because I don’t believe this market reward, because I think it is too
high. I don’t believe in a reward of 8.30% over the risk free rate, I
think it should be lower. I am only expressing this as a premium,
over the market.

In this way, using technology such as this, one can begin to draw
up a long term plan that includes equities and meet any retirement
pension goal, a 70% of the last payment or whatever goal is
desired. Thus, I analyzed US$ 425,000 million in assets from 44
institutional pension plans in the United States (see Graphic N° 5).
I took the data from the plans and ran them through this model. On
the basis of this I conclude how much risk they are taking on. The
model, through a process of passive exposure, is explaining with a
precision of 96% the results obtained. None of these plans is being
adjusted by its administration costs.

How are all these plans performing in this matrix? ZERO, before
charging the administration costs. Each one of the plans has an
alpha of zero, when taking into account the real risks involved
and, when the administration costs are deducted, one finds that all
these plans are below the waterline. In other words, the game of
trying to find managers capable of adding value has a negative
effect on the portfolio, and the vast majority of the return on the
plans comes from the passive hedging of the risks that really
matter.

A friend of mine, another of my father’s students, Mark Carhart,
did a study on the skill of portfolio managers and asked himself
the question of how this skill is really seen from a statistical
point of view. What was found is that the “T” statistic of the
Alpha strongly resembles a normal random curve in the shape of
a bell with built up tails. Unfortunately, the entire normal
distribution has moved to the left, due to costs, expense ratios,
tariffs, etc.
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Graphic N° 5
44 INSTITUTIONAL PENSION PLANS

$452 Billion Total Assets/Various Time Periods

Source: Dimensional study (2002) of 44 institutional equity pension plans with $452 billion
total assets. Factor analysis run over various time periods, averaging nine years. Total assets
based on total plan dollar amounts as of year-end 2001. Dimensional strategies are mutual
funds run from their first full month of inception. See Appendix: Standardized Performance
Data and Disclosures for how to obtain complete information on performance, investment
objectives, risks, advisory fees, and expenses of Dimensional’s funds.

Graphic Nº 6
ADDED VALUE OF ACTIVE MANAGEMENT VERSUS LUCK

Source: 1,302 Mutual Funds, 1962-1995
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4. Time and Human Capital Horizons

The idea is to diversify the human capital of the beneficiaries, which
is another risk I will be referring to here. The notion that ‘all you
need is time’ points at some ideas that need to be developed.

If you have enough time, you can make a lot of money. We have
one of the great mentors of our field, Paul Samuelson, one of the
greatest economists of all time who says that, in fact, this is not
true. There is no diversification in the time of investment. One can
look in the historical returns of a portfolio S&P500 and in the
historical returns of the portfolio of Treasury Bonds, using data
from Ibbotson & Siquefield up to 1927 and one will find the worst
experience of three important periods of time. The worst year for
S&P500 showed a drop of 43%.

Looking at the Treasury Bonds, there was one year, 1938, in which
they dropped in value. In the short term and especially from the
point of view of a fiduciary committee, the failure to take risks
appears to be a sure way to avoid horrible disasters, such as losing
your job or cause the beneficiaries to lose all their savings. But
when one considers a period of 25 years, the worst returns
recorded by the S&P500 was 6% whereas the worst returns
recorded by the Treasury Bonds was of 0.63%. Therefore, if one
has a long period of time, it would seem that the probability of a
horrible result is reduced. This is called basically the ‘law of big
numbers’ which essentially says: “If you take market risks over
returns and you see the range, the upper and lower limits of returns
for intervals with a level of reliability of 95%, then certainly, if
more time is available, the range becomes narrower.” But the
problem is, as I said earlier, that people retire on the basis of
compound returns not average returns.

What has happened with compound returns during this period? All the
variables for this short-term period are affecting the compound
returns, creating a big difference between the various possible
outcomes. So there is very little protection under the law of big
numbers. Does this mean that everyone should invest exactly as
young people do? No, because there are other factors to consider.
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When one is younger, let’s say thirty years old, a lot of the risk is in
the human capital. This basically means that the risk is in the
possibility of being fired. If one works for a ‘value’ company and one
is investing in a ‘value’ portfolio, what happens is that the multi-
factor risk portfolio is redundant in face of the multi-factor risk of
human capital, you not only lose your job, you also affect the
investment portfolio. As one becomes older, a smaller portion of the
portfolio is in the form of human capital. It is more difficult to go
back and generate wealth. When one is young, a large part of wealth
comes from the ability to generate money. The highest return of all is
‘growing in your career’ but as people get older, their investment
portfolio has a greater proportion of their economic life and human
wealth, and, as a result, they will want to be less aggressive in their
investment portfolio. This is the real reason for wanting older people
to be in more conservative investment choices and younger people in
riskier investments, in the light. of what was explained above.

5. Structure of the Multi-Factor Portfolio

The following is an example of how to form an investment
portfolio using the world of classes of assets known today. Assets
are classified according to size and market/book value dimensions
(value and growth). You take a portfolio that includes large, small,
value and growth shares. We have conservative strategies and
aggressive strategies, invested passively throughout the complete
set of opportunities, documented by a multi-factor model for the
valuation of assets.

Instead of the traditional 60/40 portfolio, we have a 60/40
portfolio that has been invested essentially in the complete set of
opportunities of all the dimensions that may pay and not only the
market dimensions that Sharpe originally documented. This is
merely a model of how to build portfolios in the modern world of
opportunities.

How does the risk look in the end? I only want to offer a brief
overview of what I believe are the conditions that have to be
confronted in the real world and one of the things that you see here
is the phenomenon of worst returns. A portfolio that is 100% fixed
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income obtained a worse annual result of 0.51% for the period
between 1973 and 2005.

The 80/20 portfolio has a worse return for periods of a much
worse year, -26.94%. This is a very bad result. Pension plans are
very sensitive to that situation. However, remember that we have
distanced ourselves from speculation, we have eliminated people
as a factor of return and we have returned to the capital markets as
the answer. Time and the markets will offer us a good way out of
the problem we now face.

Graphic Nº 7
PORTFOLIO COMPOSITION

Source: Prepared by the author.
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Who will be able to capture the returns offered by the market?
Those capable of tolerating the fluctuations of the market. If one
wants access to the strong long-term returns that are needed, one
must be the type of person that can tolerate short-term losses and
the people in charge must be trained to do it too, because over a
period of thirty years the highest return of the fixed income
portfolio (8.07%) are significantly lower compared with the worst
returns of an aggressive portfolio (12.50%)

Conclusions

To summarize the points I have touched upon: Is there an
appropriate level of risk for mandatory pension plans? The
liabilities of a plan are hard to measure, particularly when one
considers the normal uncertainty of life and faces the possibility of
inflation, which is always present. The political and commercial
risks of the AFPs are in opposition to the financial risk. What I am
saying is that the work we must do, as modern investors following

Graphic Nº 8
PASSIVELY STRUCTURED FUNDS, TIME AND RETURN

Annualized Returns (%)
Periods Ending December 2005

Source: Prepared by the author.
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the line of scientific progress is to believe in capital markets, and
eliminate the superstitions and false beliefs about the markets that
currently influence the majority of Investment committees. In
other words, the plans must choose to maximize their long-term
returns.

But it is still possible to do a lot about most of the risks that
people take, the risks that are avoidable, too much concentration,
the skill of a particular portfolio manager, the rhythm of the
market, the choice of shares, gambles on industries, on countries,
etc. Those risks that can be avoided must be identified and
eliminated. How can we do this? Through high diversification.

Table Nº 2
LONG-TERM INVESTMENT V/S SHORT-TERM INVESTMENT

January 1973-December 2005

Source: Prepared by the author.
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This is your best friend, because the only risk that diversification
eliminates is the risk that is not paying and it leaves behind only
that risk that has an expected compensation. This is the main
teaching of Harry Markowitz. Given a certain level of risk, when it
is decided that idiosyncratic risk is not desirable, but only
systematic risk, a risk that pays. How is this implemented?

You make a choice for the long term, the human capital is
diversified and something a bit more radical: ‘If you live in an
emerging market that is a good reason to invest more in developed
markets.’

It is possible to take advantage of time horizons. Equities
portfolios are certainly riskier in short-term horizons. Two years of
low performance, four years of low performance is unacceptable.
But portfolios that have a good chance of having four years of
poor performance have a greater opportunity of reaching the final
investment goal. Bonds, in a portfolio that seems to lead us out of
short-term risk may end up being the most risky for the complete
system and for our workers and beneficiaries; it is the long term
that matters.

In other words, my main point is: manage the portfolio for its real
investment horizon, the investment horizon of its beneficiaries, not
for the investment horizon of the review process of their
investment committees or those of the politicians. I don’t know if
this is possible, but it is the best and most honest advice that I can
give. The main issue is that it is necessary to ‘believe in science’
believe in what we know and in what we have become. There is a
long history; there are fifty years or more of theory about the
modern portfolio, from the first book written by Harry Markowitz,
‘Asset Pricing’.

There are things that we understand about the creation of
portfolios in all the relevant dimensions and how to capture the
rate of return and the possible expressions of returns. All we are
doing, in fact, is to bet on the collective productivity of modern
society over and over again, all over the world, where price
systems operate freely and have generated a strong and positive
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growth in all systems in which they have been applied, a system of
which nothing more is expected than that it will continue to do so
in the future.

Believe in human strength and success. Believe in patience and the
fact that money is not free and that rewards come from a decision
of long-term discipline and generate that sense of determination in
the people you work with and in the whole system. It is time for
the world to move away from the falsehood, easy talk and
superstition that surround the investment industry. It is time to
include the findings of academic science and apply them to our
lives, in order to improve everyone’s lives. Our great mission is to
make our work something great, something worth doing, and
wonderful things will be achieved for all those we serve.





175

Eugene Fama Jr. / Market solutions to reduce the investment risk of Pension funds

OPTIMUM PORTFOLIOS IN
MANDATORY PENSION PLANS

HAZEL MCNEILAGE1

The organization that we represent (Principal Financial Group)
operates in fifteen countries around the world. We handle pension
assets for clients in Europe, the United States, Asia and Latin
America. I will describe briefly some of the experience we have
acquired in the world in order to contribute an insider view of the
optimum portfolio for mandatory pension schemes.

First of all we do not believe that there is only one optimum
portfolio. If that were so, analyses such as the one being presented
now would not be necessary. This study covers four key areas.

The first is the identification of the factors that guide the optimum
portfolio decision, including factors associated with the specific
pension scheme as well as those associated with the capital market.
The first thing is to identify some of the factors that drive the
decision of what constitutes the optimum portfolio, differentiating
the factors associated with the specific investment plan from those
factors linked to the capital market. Secondly, an important
question: Should there be a choice of portfolio for beneficiaries, or
not? Third, we introduce here some strategies followed by
mandatory pension portfolios currently in use around the world.

Finally, we make a few comments on the construction of optimum
portfolios and draw some general conclusions.

1 Economics and mathematics graduate from the University of Lancaster, England. She
is currently the executive director of foreign investments at Principal Global
Investors.
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This is a very challenging, exciting and important issue. For us, to
develop an optimum portfolio is much more than choosing
between shares and/or bonds, a lot more than just choosing
between different financial instruments or making a call to buy
shares in large or small companies.

We believe it is important to have access to the broadest possible
range of investment alternatives and combine them so that they
provide solid and consistent long-term results for those who are
part of the pensions system.

1. Factors that guide the decision about the optimum
portfolio

Let us have a look at factors that have an impact on the
composition of optimum portfolios. First of all, the function of the
pensions scheme in the retirement system at national level. Is the
pension scheme the main source of retirement benefits? How
broad is its coverage? What is the impact of the performance of
the scheme on other government benefits?

Secondly, the design of the plan is also very important: Are there
defined benefits or contributions or some other kind of hybrid? The
key question is: how much can the beneficiaries of the system
withdraw prior to their retirement, as is allowed, for example, in
Singapore, where beneficiaries may use their funds for health
purposes throughout their lives? This has a significant impact in
terms of time horizon and liquidity needs. Another aspect that is
important to consider (here we have detected significant differences
between one country and another) is, what happens when a
beneficiary retires? Are there any obligatory annuities, programmed
withdrawals or, in countries like Australia, standard practice is for
the beneficiary to take everything in a lump sum and then decide the
best way of investing it? Let us go through some of the factors that
will influence the types of optimum portfolio.

The extension and nature of any guarantee under the plan are
relevant too, as also, are the demographics of its members,
including particularly their age distribution and whether or not the
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scheme is open or closed to new members. The nature of the
available capital markets also plays a significant role in the design
of an optimum portfolio.

The scenario of the capital market is different in each country and
the regulatory framework under which each pension fund operates,
even more so. The factors to be considered in connection with the
local bonds market include: i) the range and quality of the issuers’
credit, ii) size and liquidity, iii) type of securities available
(including, specifically, the availability of securities at real rates),
and iv) the available range of maturities.

The factors to be considered in connection with the local stock
market include size and liquidity, transparency and composition of
the sector. We believe it is highly beneficial for the broadest range
of investment opportunities for the pension funds to be available
in each country, within a prudent scheme.

We advocate foreign investment without limitations. Our marked
preference would be to allow investments not only in traditional
shares and bonds but also in instruments needed to carry out
several types of absolute performance strategies, in real estate
(public or private), infrastructure, private equity, etc. We believe
that this is particularly important in the long term to provide high
rates of return to beneficiaries on a robust and sustained basis.
Clearly the number of people involved is also very important.

2. Should there or shouldn’t there be alternative investment
portfolios for beneficiaries to choose from?

Essentially, to give beneficiaries investment alternatives makes it
possible to differentiate between beneficiaries in terms of i) risk
appetite, ii) time horizons, iii) tendency to supervise their
investments, and iv) overall financial position.

It is important to note that when the plan includes some kind of
guaranty, the provision of alternative investment portfolios for
beneficiaries to choose from must be particularly careful, because
it may provide the beneficiary with a free option.
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Let me take this question about options to the framework of a
mandatory pension scheme. Clearly, when there is some kind of
guaranty in the plan, the choices must be carefully considered or,
potentially, the systems must give their members a free choice.

According to their profile, the beneficiaries of the plans can be
divided into three categories. The first consists of individuals who
have the knowledge, level of interest and time availability to
concentrate on managing their retirement investment plan.
Generally speaking, this is a minority group, particularly when the
scheme is in its early days. The second group, typically much
larger, consists of individuals who may have some degree of
knowledge about investments, but who do not really wish to be
involved; with correct information, they would probably feel very
comfortable, for example, taking broad options in terms of the
level of risk. Finally, the third group, apparently the broadest in
the majority of the countries, is made up of individuals who are
not comfortable taking decisions of any kind, as they don’t have
the knowledge or the desire to do so.

With this in mind, what can we conclude about choice in a
mandatory scheme? We believe that this tells us three important
things. Briefly, the option allows us to build in differences
between participants with regard to: i) appetites for risk, ii) time
horizons, iii) tendency to supervise the investment, and iv) overall
financial position.

First of all, if investment alternatives are to be offered, there must
be a carefully designed default option. For example, there must be
an option in which, if someone does not want to take any specific
option, there is an automatic strategy that is applied. We do not
believe that this default option should necessarily be a very
conservative option, as is frequently the case. Statistics in the
United States show that if a husband and wife are 60 years old,
there is at least a 50% chance that one of them will reach the age
of 90. If one applies the default option, then even for individuals
who are very advanced in their careers, the appropriate option
must be carefully analyzed and should not necessarily be too
conservative.
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Secondly, to guide the needs of those who feel comfortable taking
broad decisions in terms of levels of risk. We believe it is
important to have a limited number of carefully designed essential
options that are differentiated in terms of the risk/return ratio.

Finally, concerning the first group: those individuals who wish to
play an active role in the handling of their portfolio must be
offered a broad range of investment options to give them the
opportunity to customize their portfolio according to their specific
needs.

Going back to the main alternatives or options that we want to
provide for the users, something that has become very popular in
countries like the United States are portfolios oriented at a target
date, close to the retirement date. Under these target date
portfolios, a diversified strategy is used and the allocation of
assets is managed to become more conservative as maturity
approaches.

Principal Financial Group is the largest supplier of corporate
pension funds in the United States (401K), measured in terms of
the number of clients, and we believe that it is this type of option
(target date) that many investors are seeking. We believe that this
type of portfolio may also be of interest in Latin America.

3. Typical investment portfolios around the world

We think it is useful to highlight a few points in terms of the
typical allocation of pension plan assets in several countries
around the world. Figure N° 1 shows the typical allocation of
assets in certain countries. Please note that what we have said
about the United States refers to the 401K system, which is not
mandatory. However, the other countries described show their
mandatory schemes. The same diagram shows very significant
divergences in the typical strategies between countries. I also
believe that the Mexican and Chilean examples clearly have a
broader focus in terms of more local bonds and investments. The
positions of Chile and Mexico have a high concentration in local
bonds and investments. We believe that the Australian experience
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is particularly interesting as there is a notable degree of
diversification. In addition to traditional shares and bonds,
allocations in Australia are typically in real estate and a variety of
other strategies that may include absolute returns. There is, also, a
degree of external exposure. We believe that other countries may
equally follow in this direction.

Graphic Nº 1
TYPICAL PENSION INVESTMENT PORTFOLIOS AROUND THE WORLD

Source: Principal AFORE, MPF Schemes Statistical Digest, APRA Annual Statistics,
Principal Chile.

4. Key issues in the construction of optimum mandatory
pension portfolios

According to our view, the key to the construction of optimum
portfolios for pension plans is diversification. We believe that this
is a fundamental factor for success. Diversification in variables
such as geography, currency, type of asset, by sector and sub-
sector, by management style and between traditional returns
strategies and absolute strategies. The importance of
diversification as illustrated in Table N° 1 shows the year-to-year
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performance of the classes with most assets in which the pension
funds in the United States tend to invest, and their rankings.

As you can see in this Table, the best performance per asset class
one year may be the worst performance of the following year.

Diversification towards classes of non- traditional assets is
particularly effective in improving the general risk/return profile
of the fund. The classes of non traditional assets include absolute
returns strategies. The large pension funds in developed markets
are increasingly seeing absolute returns strategies as an important
part of their overall strategies.

The analysis now involves understanding a few key points in the
construction of optimum portfolios. We believe that diversification
is essential, whether geographically and by currency, by type of
assets, sector and sub-sector, by management style or by absolute

Past performance is not a reliable indicator of future performance. The indexes are unmanaged and
do not take transaction charges into consideration. It is not possible to invest directly in an index.
Source: Principal Global Investors

Table N° 1
RATE OF RETURN: TYPES OF ASSETS 1991-2005

Direct Property

Annualized
Returns

Large-Cap
Growth

Large-Cap Value

Mid-Cap
Growth

Mid-Cap Value

Small-Cap Value

Small-Cap Growth

International

Emerging Markets

Core Bonds

High Yield Bonds

Real Estate Securities
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returns strategies. Other examples of non-traditional asset classes
that have historically provided attractive diversification and return
characteristics include preferential securities and real estate.

Other key issues in the construction of optimum portfolios are
summarized below:

• Much has been written about the importance of achieving
market orientation versus the added value of asset
management. The way in which sophisticated investors have
begun to deal with this subject is by separating the market
orientation (beta) from the added value (alpha). They seek to
gain market orientation at very low prices and are willing to
pay for sustained added value.

• We believe that focusing on the generation of a strong and
sustained performance in the long term is essential. A key
aspect of this is to have adequate risk controls. It is not clear
whether VaR is really an adequate tool to handle long term risk.

• The alternative of pension asset managers is very important.
By contrast with the view of some of the previous speakers,
we believe that it is very possible to choose managers that are
capable of providing consistent and competitive performance.
The characteristic attributes of these managers is that they are:
rational, disciplined, with firm financial bases, with control
over the risks, with no conflicts of interest, with strong
fiduciary culture and a robust and repeatable investment
process backed by the necessary resources.

Conclusion

To close this presentation, I would like to say that this is a
fascinating and vitally important subject; this is one day, not the
end of the game. The optimum strategy for pension funds will
continue to evolve just as the capital market will. We must all play
our part in exploiting these opportunities. We must never forget, of
course, that the final objective is to make our best effort on behalf
of our final beneficiaries, the members of the pension plans.
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THE CHALLENGE OF
PRESERVING CAPITAL

OLIVIA MAYELL1

This article hopes to demonstrate something that is developing
with great force throughout Europe, Asia and very recently in the
United States, and echoes some of the issues referred to by
McNeilage (2006) in this same book. In particular, the idea is to
seek different challenges, absolute returns, and other assets that
can be added to the investment portfolio. The main issue is to
preserve capital, not to seek strategies that are always in pursuit of
high returns, but strategies that are perhaps more alert to the
variations of the market, in order to try and weather the storm with
more sophisticated portfolios.

Graphic N° 1 has two important parts. One serves to show how an
individual probably thinks and the other to show how it is possible
to think at an organizational level, in terms of the manner in which
our performance reacts for our pension fund clients. Graphic N° 1,
referred to above, shows that when the return is positive, its
increase does not have a great effect on the return of the portfolio.
However, on the left side, when market returns are negative, small
increases in bad market results have a greater impact on the
overall bad return of the portfolio, which shows how difficult it is
to recover from adverse situations.

Thinking on an immediate basis, looking at the returns of the past
few days, we see a great effect on the portfolio and on us as fund
managers, in terms of how we are reacting to the markets,

1 Bachelor of Science from the University of Durham, England. Manager of Client
Portfolios, Global Multi Asset Group.
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sometimes keeping ourselves in the middle of the chart. Trying to
obtain a more modest level of resources, but doing so in a
consistent manner, may be a much easier way, looking at the total
returns of the funds.

Why do we think that it is relevant to get away from the more
traditional portfolios, of the standard or reference point type? Graphic
N° 2 tries to respond to this issue. Generally we seek a J.P. Morgan
market return, of about 7% or 8% in the long term, which is less than
the return observed on an individual basis from year to year.

Graphic N° 1
THE IMPORTANCE OF PRESERVING CAPITAL

Source: Prepared by the author.

Graphic N° 2
ARE TOP-DOWN APPROACHES STILL THE BEST?
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But this means that perhaps we need to think more intellectually,
outside the box, in terms of what we can do with our portfolios. In
the end we can see (on the left side of Figure N° 2) very high
correlations between developed markets and the only place where
we see some diversification effect is Japan. This does not mean we
ignore the fact that we want to invest in global markets. Instead, it
means that perhaps we need greater intelligence in terms of the
fact that we can do it. One of the ways that we would like to show
is putting the portfolios upside down (see Table Nº 1).

It is very easy to separate management risk, entrusting the equities
risks to some managers and the fixed income risks to others and
letting them go on like that. Of course everyone is concerned
about the same risk, trying to take the same decisions. One of the
approaches that we find very interesting is to turn the reasoning
over.

Starting with the group of available investments, whether in real
estate, convertible bonds, equities, currencies or others, giving the
manager of the funds freedom so that he can try to decide which
areas offer the greatest value, in other words, which areas will
offer the lowest and highest potential returns in the short term. The
above has to include a variety of decisions, as can be seen in Table
N° 1, from the end upwards, instead of having the binary decision
of bonds and equities as the starting point.
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Another interesting point is how relevant the standards or points
of reference are in the overall construction of a portfolio. When
we look at the way in which managers constructed their
portfolios in terms of risk; we provide an area of low objectives
and expect that that will produce a low risk portfolio, when in
fact they will concentrate on a very heavy portfolio, in large and
very large companies (measured in terms of stock exchange
equity), that are maybe not the companies with lowest risk in the
sector. We only need to think of the Enrons or WorldComs to find
ourselves with companies of great size but with high risks for
investors. So once again we would think of departing from the
standards and thinking on a more absolute basis about what we
have in the portfolios.

I mentioned the preservation of capital and one of the ways that
we talk about it is in terms of total return, not absolute return.
When we refer to total return, what we really mean to say is the
highest return adjusted to the risk that we can find for our clients,
thinking asymmetrically. This means looking more at the high part
of the portfolio and less on the low part. There are some asset
classes that provide this directly. Instruments such as convertible
bonds or derivatives provide automatic asymmetry, but there are
ways of constructing a portfolio using a very broad base of asset
classes in order to achieve asymmetry.

Table N° 1
TRADITIONAL APPROACH FOR PORTFOLIO CONSTRUCTION

Source: Prepared by the author.
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Graphic N° 3
VALUES MAINTAINED FOR REASONS RELATED WITH THE INDEX

Source: Datastream.
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By talking less about standard indexes and remembering at the
beginning that we want the assumptions of return to be much
lower than they were historically, the flexibility given to the fund
manager is greater and the alpha that can be found becomes much
more important.

One brief point. When we hear about the concept of total returns,
thinking of preserving capital, we all think about fixed income.
Our view is that this alternative plays a very important role in
portfolios, but one does not always want long duration or constant
portions of fixed income in the portfolios. In Graphic N° 4 the
only choice is benign inflation and the interest rate scenario that
we have seen in fixed income and, as we all know, we are now on
the right-hand side of this chart, which might mean we need more
restrictive approaches in order to achieve those characteristics of
fixed income in our portfolios.
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Thinking of the desired characteristics, we want our managers to
concentrate on the loss of capital. What does this really mean on a
month-to-month, or quarter-to-quarter basis?

In order to achieve our target yields, regardless of the asset classes
we are working with, we need to think of a framework to add
value rather than a standard of equities or fixed income.
Optionally, thinking about a reverse capture, giving the managers
a lot of responsibilities for handling the portfolios in a non
traditional way, giving them the opportunity to be agnostic about
the assets they hold in the portfolios, applying their tactical skills
to using a broad range of asset classes and decisions that they may
find to try to achieve the profile of risky return that we are looking
for. When thinking of portfolios that seek to preserve capital, I try
to propose a context in which we would see (See Table N° 2), on
the left-hand side, portfolios of a more traditional style, pursuing
standards and on the right-hand side the protected funds, or the
phase of absolute returns. It is possible to see that this concept of
returns sits very well at the centre. We are still looking for a
concentrated portfolio with the best organizational ideas, which
clearly departs from standards and approaches the phase of more
absolute returns; but, on the other hand, we believe that these
portfolios can be constructed in a very controlled way in terms of
risk.

The fact that they are the best ideas for the portfolio does not
mean this has to be a high risk portfolio. What we expect from our

Graphic N° 4
TOTAL TRADITIONAL RETURN

Source: MacData, JPMAM.
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clients is that they find a way to give their managers great
flexibility in the portfolio, which means they can structure a low
volatility portfolio based on absolute returns in the long term. The
way to do it is to try to decide where we wish to position ourselves
in terms of our correlative markets. On the right-hand side of
Graphic N° 5 it is possible to see funds with standards or points of
reference that move only slightly upwards from there, or what we
call “conventional funds,” guided strictly according to a standard;
whereas on the left-hand side, absolute return strategies are being
sought. When we think of the preservation of capital what we want
to do is to move our market correlation at different times, when we
perceive that we will be rewarded for taking a market risk and
lower it when we believe we will be penalized for taking it. Again,
this sophistication is something that has been widely developed in
Europe. Many of our institutional clients as well as our private
clients are moving their portfolios towards a management style
based on total returns, because it has been very difficult for them
to follow the fluctuations that are the result of following funds
with reference points and the more conventional, standard-type
portfolios.

Table Nº 2
TOTAL RETURNS: A FEASIBLE SOLUTION

Source: Prepared by the author.
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controlled
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Characteristics of Hedge
Fund Investing

• Star Fund Manager
culture

• Strategy risk
• Short risk
• Leverage
• Liquidity constraints
• Limited transparency
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What kind of decisions are we talking about when we look at these
portfolios? As I mentioned before, one needs to be agnostic with
regard to the assets that can be held in the portfolios, not only to
have an approach based on a single asset class, or a single region.
It is also important to have the manager’s approach. To have a
variety of returns on the portfolio, thinking of regions, sectors,
different asset classes, using convertibles, currencies and
derivatives. Most asset managers are very capable in this respect,
but in reality rarely get to use them with total flexibility on the
portfolios. In terms of risk control the VaR is not the only risk
management tool, but it is certainly something that might add to
the value of the portfolio, even though we do not really consider it
to be the only method of measuring portfolios. Instead of testing in
search of strong risk controls, also, at a gentler level, we need to
seek the underlying division of the portfolio and ensure that we
have great diversification. Thus in the end, we will keep our
volatility low, which results in the preservation of the capital of a
portfolio.

I have included here, as I have mentioned several times, the need
to be agnostic in face of the asset classes held in a portfolio. I will

Graphic N° 5
POSITIONING BASED ON TOTAL RETURNS: PERFORMANCE AND

DIVERSIFICATION

Source: Prepared by the author.
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Graphic N° 6
ALLOCATION TO DIFFERENT ASSET CLASSES

*Money Market and NRF Funds.
**Specific net worth risk based on stock and convertibles.
Source: Prepared by the author.

take as an example one of the portfolios that we handle (don’t
worry about the structure of the portfolio at different market
times). One example would be in October, when the markets were
quite volatile (as may be observed in Graphic N° 6), where it was
possible to be flexible in the way of using cash aggressively.
Convertibles are used and market risk is reduced. Think of the
more traditional portfolios that your managers may handle and
how different it is to deliver a portfolio from India, Europe or the
United States and manage the bonds separately. To have a piece of
a portfolio that is looking for this kind of issue becomes more
interesting when seeking a return that adds value with a low
volatility.

Again, I have included briefly here some parameters to think about
when we seek to construct portfolios. Typical rates of return, when
we speak of ranges of capital preservation at between 1 and 3% of
profit.

Profits of 3% are probably more aggressive than we need in a low
risk portfolio. What we must do is broaden the scope of assets that
we can use, keep volatility low, typically at around 2 and 5% for
this type of portfolio, and what is really an aggregate is to try and

Equity Exposure Convertibles Bonds Cash Others* Total Delta**

Jan-05 Feb-05 Mar-05 Apr-05 May-05 Jun-05 Jul-05 Aug-05 Sep-05 Oct-05 Nov-05 Dec-05
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deliver a portfolio of absolute returns with a low risk. This is
something that offers low volatility and tries to smooth the pattern
of returns throughout the period, tries to avoid some of the
fluctuations and, finally, tries to deliver in the long term a range of
tools for the portfolio outside the traditional portfolios that one
may have, in order to achieve a level of long term returns such as
the one there is today. More than seeking always the highest
returns of the previous month or the next month, the idea instead is
to take those markets along the middle line.

I hope I have been able to offer you a general view of what we are
thinking when we talk about preserving capital, when we think
about the structure of portfolios aimed at total return, actively
using flexibility and management skills, trying to think less about
remaining beta and instead using the alpha that your managers
could give to the portfolios.

To summarize, one can have a variety of decisions that determine
the long-term performance of the portfolios.
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THE ROLE OF INDEXED
INSTRUMENTS IN A PASSIVE

INVESTMENT STRATEGY

SERGIO LUCERO1

This presentation is about indexation, a matter I have been
studying during the past year as a quantitative analyst, and I would
like to justify the why and the how of indexation, in that order, for
fixed income and equities funds in Chile. There is vast experience
abroad that I will be using to support my position and to specify
what would justify and make possible the creation of indexed
funds in Chile, since at the moment they are practically non-
existent.

First of all, why? An indexed fund is an investment fund, open or
closed, that seeks to reproduce the returns of a market index. The
investor’s decision is limited to saying: “this market is attractive, I
don’t want to run the risk of an active fund, of seeking and
carrying out studies about the shares in the corresponding sector or
market, those that are going to generate most returns for me; I
simply want to invest in Chile, in Russia, in Taiwan, in a market or
specific sector of a country”.

There are studies showing that, incredibly, despite all the talent
that exists in active funds, passive funds tend to have better
results, particularly when the costs of managing an active portfolio

1 Mathematical Civil Engineer, University of Chile; Master in Applied Mathematics,
Ecole Central, Paris; PhD in Applied Mathematics, University of California. Senior
Quantitative and Fixed Income Analyst, Larraín Vial, Chile.
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are included. There is a study by Burton Malkiel from the year
2003, which states that, for the US and European markets, a
strategy of passive funds, based on a hypothesis of market
efficiency, once the costs have been taken into account, produces
better results than the majority of the active funds. I will refer to
this in greater detail later.

Our study explores the subject of indexation in Chilean fixed
income and equities markets for three indexes in particular: the
IPSA and a further two fixed income indexes created by LVA
Indexes: the LVA-CLC index, Chilean corporate bonds and the
LVA-CLG, Chilean government bonds. Graphic N° 1 shows a
distribution of yield along the horizontal axis and the number of
funds that achieve that yield on the vertical axis. We may think
that the typical share fund in a market such as the Chilean one
achieves a yield of 10% per year and that the typical cost of
maintenance or management of a mutual fund is 1.5% or
something of that order.

Well then, if we place the market return in the middle of the
distribution, without considering costs (the thick line in Figure N°
1) then, in simple terms, there will be as many active funds with
yields below the market as those with yields above it, since, taken
all together they make up the market. If to this we add the
management cost, clearly the market will have a better yield than
the majority of the active funds.

This is a penalty for management costs that tips the scales in favor
of a fund with a lower cost; a passive fund’s typical costs are of
the order of 10 or 20 bips, depending on the country and the
liquidity of the market, among other factors.

Results, then, of Malkiel’s paper: the average return of the equity
large cap funds in the United States over a horizon of 10, 15, and
20 years has a difference of approximately 2% below a fund
indexed to the S&P500. I wish things were that tight in Chile, but
we are going to see now that the situation is even more dramatic.
In Europe, another developed market, we see that the other edge of
the dual problem is how many funds lose out with respect to the



195

Sergio Lucero / The role of indexed instruments in a passive investment strategy

corresponding index. The benchmark used was MSCI-Europe and
over a period of one, five and ten years, the percentage of funds
that lose out, that fall below the yield of the benchmark index
MSCI-Europe is almost 70% once again; that is, over half the
funds fare worse than the market. I do not want to conclude that
there is no sense in investing in active funds, but that it is
important to consider giving passive funds a chance: indexed
funds could well represent a good proportion of the pension funds’
portfolios. Now then, Table N° 1 shows the average results of the
Chilean mutual funds. Careful! According to Bloomberg, we all
know that there is a certain amount of noise there but, broadly
speaking, you can see the good and the bad that there is in the
Chilean funds.

Taking one hundred items of data about mutual funds that have
their share units in Bloomberg and as a simplification of the
annual returns obtained by one investor, we can see that in terms
of performance relative to the IPSA, in the figures that appear in

Graphic N° 1
DISTRIBUTION OF RETURNS FOR ACTIVE AND PASSIVE

MANAGEMENT

Source: Prepared by the author.
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the first table of Table N°1, in the past five years there is only
one year (2002) in which the funds have obtained, in average
returns, a result that is better than the IPSA. In the other four
years it has been 7%, 18%, 45% and 4% below the IPSA in terms
of yield.

What happened in that remarkable year, 2002, when the average
return of the mutual funds was better than the IPSA? Simply
speaking, the market fell. In the second table of Table N° 1 you
can see that the returns of the IPSA that year were -15.5%, and this
poor performance can be attributed to affairs such as the existence
of problems with Endesa, Enersis, CTC, etc. Unlike the IPSA, the
funds can move out of these bad performances, “they are cashed
in”, they can save themselves the debacle of having investments in
shares with poor yields.

Even so, the percentage of funds that lost out with respect to the
IPSA that year was 24%, whereas in other years it is around 90%,
a worrying figure. This is not to conclude that mutual funds are
not doing their work; but rather to support the inference that it is
very difficult to beat the market indexes. This is why I am
presenting a model of indexing, of optimization (I am an
optimizer, that is my professional bias), in order to try and

Table N° 1
AVERAGE RESULTS OF CHILEAN MUTUAL FUNDS

2001 2002 2003 2004 2005

-4,03% 18,13% -45,05% -18,91% -7,17%

Mutual Funds performance relative to the IPSA

2001 2002 2003 2004 2005

IPSA Return 9.1% -15.5% 48.5% 21.0% 9.4%

losser % 92.0% 24.1% 98.2% 98.2% 92.9%

Source: Bloomberg.
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reproduce the indexes of a market portfolio; further on, I will be
careful to clarify which these strategies are.

min Error(AssetReturns*x,IndexReturns)
s.t. Liquidity(x) ≥ LiqMin

∑xi = 1,0 ≤ x ≤ M
#{xi > 0} ≤ k

You have a portfolio ‘X’ and you want the error of the return on
the assets to be weighted by the weights of the portfolio with
respect to the returns of index I. This error may be in terms of
tracking error, of linear difference in absolute value, a co-variance
or quadratic terms, defining the nature of the optimisation
problem.

It is also necessary to incorporate liquidity restrictions because it
makes no sense to generate a portfolio that reproduces the index
perfectly and that cannot be bought. Therefore, there will be a
liquidity penalty, a minimum required liquidity for the portfolio.
Then, in third place, the typical point: everything must be
invested.

There are limits per share and the last restriction is very important:
the number of assets effectively considered upon investing must be
specified. I am not going to have the 500 assets of the S&P500 or
the 40 shares of the IPSA in my portfolio; I am going to look for
what is known as a proxy, a portfolio that comes close to it and
that, with fewer assets, i.e. efficiently, reproduces the returns of
the index as well as possible. This may generate a very complex
combinatory optimization problem. One would need all the
computers you people have in your offices to perfectly solve a
problem of this nature for a broad market, with two years of data,
and what one can make are approximations that are constantly
improving. Liquidity is important and, additionally, with this
model it is easy to add specific aspects of the problem, such as
duration, in the case of bonds, or restrictions of sector, tactics,
minimum re-balancing or currency, if relevant.
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In the year 2005 I had the pleasure of taking part in a large-scale
project called LVA indexes, a joint project of Larrain Vial and
Vision Advisors, that sought to create total return indexes to
measure the performance of bonds in the Chilean market. Well
then, here we have four indexes, taken from over a hundred in the
total family of LVA return indexes, for the market of Chilean
corporate bonds, government bonds, mortgage bonds and the
money market and financial intermediation. This makes it possible
to solve the problem of lack of information. Now, given that we
possess data about the total daily/monthly return, the duration and
convexity of all Chilean bonds during the past five years, it is
possible to carry out the indexation study in detail.

The replica of the indexes is shown in Table N° 2. Unfortunately
the mortgage market is very complex and for the time being we
will only cover the government and corporate sectors. Let us
look at the number of days on which corporate bonds were
traded: 358 bonds were traded between one and fifty days of the
year; only 13, the liquid ones, were traded over fifty times last
year, of a total of 433. In the government sector, there are 13
papers that everyone knows well and which are the ones that are
traded most, over a hundred days in the year; then come 17 and
the vast majority are traded on between one and fifty days. Look!
Of the 1,250 bonds that exist, there are some that are never
traded at all during the entire year. In short-term mortgage bonds

Graphic N° 2
FIXED INCOME INDEXES BY FAMILY

Source: Prepared by the author.
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the numbers are even more astronomical and also more
concentrated on low liquidity.

The results of my indexation for these two main indexes are the
LVA CLC index for corporate bonds and CLG for government
bonds. There is monthly re-balancing, every month, and we can
observe the data from the recent past without looking at the future
other than to evaluate the portfolio obtained. The portfolio is
trained and we seek the weights of liquid bonds that will allow the
index to be reproduced. These are evaluated and the following are
the results of the evaluation (See Graphic N° 3).

In corporate bonds we obtain a portfolio with 50 liquid bonds out
of a universe of 445, with thousands of simulations on the
computer and a tracking error of 1.5%. One would have to see if
this is acceptable to you a priori, but comparing a liquid market
with certain rigidities such as the Chilean market, it is similar to
what occurs with the market in Brazil. One can see the liquidity
penalty, the most appetizing bonds may not be the most liquid; on
the other hand, in the case of government bonds, with an even
greater tracking error, and more instruments, it is harder to
perform the indexation and we obtain the opposite result: the
approximated portfolio has a better result than the government

Graphic N° 3
RESULTS OF THE LVA CLC INDEXATION

Source: Prepared by the author.

Results of LVACLC indexing with 50/445 bonds and 1000 iterations (Tracking Error = 1.54%)
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index. We believe that this is due to the lack of liquidity of bonds
in dollars. I cannot buy bonds in dollars for my indexation
portfolio and, obviously, a good part of the bonds issued in dollars
are government bonds; as a result, in this case, the penalty affects
the index and not the portfolio.

Finally we return to equities, the IPSA. For the IPSA, where there
are fewer assets, only 40, - perhaps this is not the best index,
though it can be indexed -, there is a result over a smaller, shorter
period. It is difficult to follow this IPSA because it has certain
rules about links and rotation factors that make it difficult to create
investment vehicles on the basis of it, but it also develops along
those lines. It is possible to approximate and one can, perhaps,
look for a better index of the national market in order to generate
investment funds indexed to it.

We hope that, with this local evidence, we have made it clear that
i t  is  perfect ly possible to generate passive investment
instruments as a complement to the constant search for yield
using active methods. The existence of ETF type funds in the
world provides signs of the importance of these vehicles, which
also increase the liquidity of the markets, reinforcing the ideas
presented here.

Graphic N° 4
RESULTS OF THE LVA CLG INDEXATION

Source: Prepared by the author.

Results of LVACLC indexing with 100/1670 bonds and 1000 iterations (Tracking Error = 3.12%)
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PRESERVATION OF CAPITAL AND
RETURN: AN INEVITABLE CHOICE?

JUSTO DE RUFINO1

The chosen instruments correspond to a series of guaranteed capital
products, mainly because in Europe, due to all the regulations, these
are the most highly- regarded. There is also a globalization from the
regulatory point of view that has allowed these products to become
very popular. We have chosen three products that are offered
generically in Europe by all the banks and which may be interesting
at some point. These products are: i) Constant Proportion Portfolio
Insurance o CPPI, ii) Papers with guaranteed capital linked to CDX,
and iii) Institutional TIER I Principal Protected Note (PPN).
Generally speaking, we banks are always looking for solutions to
guaranteed capital products where yield and volatility ratios can be
maximized to meet investors’ needs.

Today, guaranteed products with some kind of leverage are very
popular. An example, put very simply: if we have a product, say in
dollars, which may have a maturity of five years, we guarantee the
principal to that date and that can give us a present value of say,
80% today.

So we have a difference between the 100% and that 80%. This
buffer of 20% is the one we can use to offer an additional return.

1 Graduate in Advanced Industrial Engineering, Universidad Pontificia Comillas,
Madrid; Master in Integrated Administration Systems, University of Birmingham,
United Kingdom. Since 1999, director of Credits in Global Markets and Distribution
of the BBVA Group, in charge of the chain of credit value, involving the teams of
Quant Trading: structuring, sales, research and origination.
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Obviously, if we invest only that 20% directly, we will have
relatively low returns, unless we do so with really high risks. So
far what we have seen most frequently is leveraging via the use of
options. Some of them have worked out very well, but we have
seen some disadvantages too. The fact of having a relevant
leverage with options means that the temporary value will
experience quite a significant loss as we approach its maturity, and
the underlying asset must have a very attractive rate of return that
can really compensate this temporary loss of value. It is true that
we have seen quite a lot of cases in which, at the end of the day,
the underlying asset has not been capable of overcoming the loss
of that temporary value that appears over time.

1. Constant Proportion Portfolio Insurance (CPPI)

One of the three products that we have seen as a generic family in
Europe, and which are quite interesting, is the CPPI: Constant
Proportion Portfolio Insurance and the only thing that you do
instead of using relevant leverage to increase the returns for these
products, which are guaranteed via options, is make real
investments. So, the different banks that deal with this kind of
product use their balance to create this leverage. I will put it in
simple terms, continuing with the numerical example mentioned
above. Of 100% of the present value, we have 80% and we are left
with that 20%; at this point a bank can leverage it ten times, which
would give us an initial exposure of 20 x 10 = 200%. This is
already a reasonable amount of leverage, and if the underlying
asset is interesting, then we can have quite good returns. Perhaps
the most interesting point is really to invest, as in the case here,
using the balance; that is, it would be necessary to purchase 200%
of the underlying asset directly, but as we have 20% coming from
the investor, then obviously it is necessary to finance an additional
180% via the balance of the bank that structures it, if applicable.
The good thing is that you have a real investment. So these
products are, as we call them, path-dependant, which means to say
that even if the index does not have extremely good returns, the
investment is not being eroded and it is really possible to obtain
reasonable returns even though the development of the index is not
all that marked.
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Consequently, the additional advantage of this instrument is the
fact that there is a real investment involved. There are many forms
of executing it, but the basic principles are very simple and
starting from there is a financial technology that makes it possible
to give very specific output for each case. Many times, apart from
the guaranteed principal, it is also possible to guarantee annual
inflation, explicit coupons (fixed or floating), etc.; that is, many
possibilities can be generated from that point on.

Structured guaranteed capital products may have the following
format: i) Format: (notes issued by SPV, Issuer, Deposit, Swap,
etc.), ii) Maturity: 3/5/7/10 years, and iii) Protected Principal
(100%). Generally speaking, in Europe we have seen all kinds of
formats, via SPV, via issuers of private placements, via SWAP, via
structured deposits, and the maturities range from three to ten
years; there is quite a wide range.

CPPI has a very simple system of dynamic management in which
when the underlying asset behaves positively, exposure in the
product is gradually increased. Let us imagine that we begin with
an exposure of 200%, then that exposure would gradually be
increased to 210%, 220%, 230%, while the exposure would be
gradually reduced if the underlying asset were to have a negative
performance.

It is necessary to have an underlying asset that is sufficiently
compact or stable to mean that erosion of the product does not
occur in such a way that the initial cushion of 20% suffers
significantly until, in the end, the investor remains only with the
guaranteed capital on maturity.

Here the way of deciding the underlying asset is important and the
market puts a positive value on a good choice, because normally,
the market utilizes efficient frontier techniques in order to draw up
a basket of assets. In this case I have chosen mutual funds with a
low correlation between then and which also enable some funds to
compensate others in moments of crisis. The starting point is
always the investor’s view. There may be more aggressive
investors, who prefer equities, both American and European or
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Asian, and more conservative investors, but in any event it is
necessary to create a basket that makes sense from the point of
view of the product. What do I mean by this? Normally, thousands
of combinations are made between the different assets in order to
generate baskets with low correlations, because it is better to
lower the level of correlation of the baskets since this will mean
lowering their volatility and, therefore, lowering the returns and,
in that case, increasing the leverage in order to obtain higher
returns once more. Many times there are more aggressive profiles
that prefer a very high percentage of equities; but I believe it is
better to introduce considerable percentages of fixed income,
because this, and it has been demonstrated in the market, will
enable us to compensate the performance of the basket and,
therefore, of the product in a crisis situation.

In the latest crises, such as the Asian crisis of 1997, the Russian
crisis of 1998, September 2001, July 2002, when all American
companies had to sign financial statements, it was seen that in all
such situations where there are equity crises, clearly, the market
buys the short part of the fixed income curves; with strong
purchasing of the short part of bonds. Therefore, the fact of
introducing fixed income funds that at a given moment reduce
the basket’s returns, also reduce volatility, giving one a point in
favor in situations of crisis. We are always exposed to a
geopolitical crisis that may appear any moment. It might be in
Iran or any other place, so I believe it is good to have this. We
have seen hedge funds that perform simulations and which
achieve low levels of correlation and volatility, but I understand
that it is a more artificial method and at a given moment in time
those correlations may break down in the event of a strong crisis.
In this case, as we have already seen, fixed income helps to
prevent this situation.

At the end of the day, what we achieve with an efficient frontier
and the thousands of combinations are baskets with low volatility,
but the return is less important because it can be leveraged later.
The important part of the exercise is that the return / volatility
ratio is high, between two and three times. With that we shall be
much more comfortable. In other words, baskets with lower
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returns are preferable because, by leveraging, an improvement can
be brought about later.

Let us look at another very simple case, where we start from the
basis of a 15% cushion, a 10% leverage, which would be of
150% and what we see here is that if all goes well, it will
continue to increase its exposure to a maximum of 300% and if
things go wrong, obviously the 15% cushion will be reduced.
The volatility of the basket is 4.89% against returns of 12.45%:
we obtain ratios of over two in returns and yield. The leveraged
product would generate an average of 16.69% using Monte Carlo
simulations, which is the technique used to see what simulations
these types of guaranteed capital products would give, based on
the baskets.

2. CDO with Guaranteed Capital

This corresponds to another family of products and, likewise, we
have a guaranteed capital and a cushion to play with. Here, instead
of playing (as has been done many times up to now) via the
balance, which is the CPPI product that I commented on earlier,
we can use the credit correlation. Most banks have credit
correlation books. These are for the most part based on the CDO,
which are portfolios of 100 or 150 American, European and Asian
names, very diversified, that enable us, because of diversification,
to have an average portfolio with a triple B rating and, thanks to
the fact that it generates subordinations, we manage to obtain very
high ratings: triple A and double A, etc. So, we are able to do this
simply thanks to subordinations. This is exactly the same concept
as securitization, for both mortgages and consumer loans; there is
always a tranche below, which is the subordination and which
absorbs the first losses, but the same thing is done synthetically in
credit derivatives and therefore, through a correlation of credit, we
can perform a leverage similar to the one we have commented on
in other products.

In this case I have chosen the index of American Credit
Derivatives, CDX. There is one in Europe, which is the I-Traxx
and another, the CDX, which is for the United States. Well, there
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are 125 very diversified names. There is one tranche –it is a very
liquid market– which is the 0-3 or the first losses, and that tranche
gives a very high return.

Papers with a guaranteed principal have the following
characteristics: i) Minimum guaranteed coupon, ii) Additional
coupon, linked to the possible credit events on tranches 0% - 3%
on the CDX index, and iii) Final accumulated super-coupon linked
to possible credit events in the 0%-3% tranche of the CDX index.

The standard and liquid Credit Index (CDX) consists of 125
Investment Grade USA references, it has a broad diversification by
sectors, and it is located in the 0-3% tranche (Equity Tranche of
the CDX Index) and absorbs the first losses until reaching a limit
of 3% of the portfolio (CDX).

The structure of the flows is characterized by the fact that during a
10-year period the investor receives a minimum guaranteed
coupon and a coupon linked to credit. Also, upon maturity, the
investor received 100% of his guaranteed investment and a final
super-coupon also linked to credit.

Table Nº 1
GUARANTEED CAPITAL STRUCTURES LINKED TO CDX

Source: Prepared by the author.

Throughout the life of the Note the Investor receives:
+ Guatanteed Coupon
+ Variable Coupon (linked to defaults in the 0% -3% tranche of CDX)

Risk - free
Asset

100%
capital

Credit
exposure

Super
Coupon

Investment
in CDX
0-3%

Investment
in risk-free
asset

At term the investor
receives:
+ K Guaranteed
+ Super Coupon
(linked to defaults
in 0% -3% CDX)
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To summarize, the term of the instrument is 10 years, in dollars,
with a minimum guaranteed coupon of 2.43%, a fixed coupon
linked to CDX, 0-3% of 3.94%, a Final Premium Coupon linked
to CDX 0-3%, of 39.05% and an IRR (in case of no defaults)
of 9.11%.

3. Principal Protected Note (PPN)

The format of this third instrument is that of Notes (PPN) issued
by SPV. Their dynamic management consists of an initial exposure
of 250% of the nominal value issued in a portfolio of bonds
consisting or Tier I Institutional securities. A system of triggers is
established, in other words, certain exposure and cushion limits
that produce compulsory dis-investment if the cushion drops to the
next support and, in the event of its returning to the higher
support, remakes the investment but never exceeding the 250% of
exposure in the basket.

Table Nº 2
CDX FLOWS STRUCTURE

Number of Guaranteed Coupon C. Linked Coupon Premium Coupon
defaults % % %

0 2.43 3.94 39.05

1 2.43 3.41 33.84

2 2.43 2.89 28.64

3 2.43 2.36 23.43

4 2.43 1.84 18.22

5 2.43 1.31 13.02

6 2.43 0.79 7.81

7 2.43 0.26 2.60

8 2.43 0.00 0.00

   Recovery rate estimated: 50%

Source: Prepared by the author.
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If a call is exercised on any bond by the issuer or by a drop in the
issuer’s rating below Investment Grade, BBVA, may replace the
bond or bonds concerned in the portfolio in order to protect the
structure. In that case, the replacement bond shall be similar to the
bond being replaced and from an issuer of equal or better rating
than that held originally by the issuer of the bond that was
replaced in the structure.

The simulation of the dynamic management of this instrument is
the following. Financing is of the type 1M Euribor forward, with a
maximum investment equal to the initial investment of 250%. The
initial cushion is 30.93%, with Bond Coupon Zero Open,
Quarterly Coupons Euribor 3m + 20pb. The scenario presented
considers that i) at current market levels, the carry of the
underlying bond portfolio is: Euribor 1M + 65.00pb and the carry
(net of fees) of the underlying leveraged bond portfolio is: Euribor
1M + 112.50pb

The result of the simulation gives an IRR of 5.61% (quarterly
coupons of Euribor 3m + 20pb included in the calculation and net
of fees). This IRR would improve if there were an increase in the
rates of interest, since the returns received by the client are
expressed at the floating rate and this, also, would make the
product more consistent reducing the possibility of a partial or
total Trigger Event. Also, the IRR may be favored if there is an
improvement in the price of the bonds in the underlying portfolio.
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MULTIFUNDS: THE CASE OF CHILE

JOAQUÍN CORTEZ1

I feel inhibited at this meeting with so many academics and
specialists from the pension industry. In our work as long-term
investors we accumulate a lot of experience, but we also
accumulate more questions, questions that academics who are not
involved in the day-to-day running are better qualified to answer.

The subjects being discussed here have already been examined
previously2, and address three issues: i) objectives of the multi-
funds; ii) results, and iii) principal problems and criticisms.

1. Objectives of the multi-funds

Any opinion expressed on the functioning of the multi-funds must
consider why they were created. According to the Superintendence
of AFPs (SAFP), the object was to “increase the expected value of
the pensions” and also to give participants “the possibility of
investing in a portfolio of financial assets whose combination of
risk and yield is associated with the participant’s investment
horizon”. This definition emphasizes the expectation of increasing
the expected value of the pensions, which has been associated with
the increased investment in Equities, and also the incorporation of
the concept “investment horizon”, which gives an idea of financial
planning (See Table N° 1).

1 Investment Manager, BBVA, PROVIDA AFP, Chile.
2 See Joaquín Cortez, “The Chilean multi-fund experience”, Presentation at the

International Pension Fund Investment Seminar. Lima, Peru. November 2004
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The Business Association, slightly more prudently, points out the
importance of flexibility, participation, options, etc., but also
maintains the hope of “improving the future of the pensions” (see
Table N° 1). One never really knows who fathers an initiative, but
José Ramón Valente was one of the most active in pushing for the
Multi-fund Law; for him, multi-funds are something inherent to a
defined contribution system (see Table N° 1).

Finally, I should like to mention another two subjects that were
brought up in the discussion on multi-funds. One is that some
people hoped that the multi-funds would reduce the so-called

The main objective in creating a scheme of multi-funds in the
Pension System is to increase the expected value of the pensions
that members will receive. The possibility of investing in a portfolio
of financial assets with a combination of risk and return that is
associated with the member’s investment horizon makes it possible
to raise the expected value of his/her pension. This increases the
efficiency with which the Pension System can achieve its
fundamental objective, which is to provide members with an income
that adequeately replaces the one that they obtained during their
active life. (See Superintendence of AFPS: The Chilean Pension
System. Chap. VIII).

To give members more flexibility and participation in building their
pensions and give them more options for investing their pension
savings and so improve the amount of their future pensions.
(Chilean Association of Pension Fund Administrators).

“...the fact that the system is based on defined contributions and
not on defined benefits implies that the legislator wanted members
to particpate in the risk and return assumed by the investment
portfolio managed by the AFPs. In this sense it is important that
the system should provide members with a range of risk-return
combinations from which to choose the one which suits each of
them best, rather tham imposing a specific combination on all”.
José Ramón Valente: AFP Investment Regulations: Is it necessary
to move towards multifunds? In AFP CHILE: Achievements and
Challenges, 2000.

Table N° 1
VIEWS ON OBJECTIVES OF THE MULTI-FUNDS IN CHILE

Agent Justification

Regulator

AFP Assoc.

Analysts

Source: Prepared by the author.
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“herd effect”. And last but not least, I cannot remember whether it
was Martin Costabal or Gustavo Allende who said that the multi-
funds were going to be an investment in financial culture.

I should also like to remind you that before the multi-funds were
started up, the investment managers of the AFPs were frequently
criticized because the portfolios that we managed had a very low
proportion of equities. We were reminded that other pension funds,
European and American, maintained a very much high proportion
of this type of instrument. Although we understood these
criticisms, we also realized the diversity of our members. In our
portfolio there were people of different ages, different sexes,
different levels of risk tolerance, different skills and training,
different wealth, etc. Many of those who made this criticism were
people whose pension savings constituted only a fraction of their
wealth and who were therefore in a position to increase their
exposure to equities if they wished to do so. On the other hand, for
a large number of our members, their pension savings were the
only wealth they had, so, for them, it was imprudent to structure
very aggressive portfolios that introduced big risks to the future
pension. The essential point is that previously we had only one
“suit” to fit everybody and the creation of the multi-funds solved
this problem because it provided the possibility of offering five
“suits” so that people would feel more comfortable.

I have referred on various occasions to the regulator’s good timing
when he started the multi-funds at the end of September 2002. In
the six months prior to that date, as can be seen in Table N° 3, the

Table N° 2
CROSS-SECTION OF THE AGES OF PENSION FUND MEMBERS

*Dates at August 31st, 2002.
Source: Prepared by the autor.

Age %

Under 40 years of age 70.90

Over 40 years of age 29.10
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main stock markets collapsed (for example, the Standard & Poor
index fell about 35% in that period).

These falls in the stock market increased the risk premium and
gave the multi-funds a very auspicious beginning (see Graphic
N° 1).

The members of the pension system were given the possibility of
choosing between five portfolios that differ from one another
because of the proportion invested in shares: Fund A can have up
to 80% in these assets and Fund E invests only in fixed income.
The decision as to which fund to choose is not trivial. I remember
that before choosing my multi-fund I read several books and even
then, I was left with many doubts. This made the definition of a
“default rule” very important for those persons who might decide
not to opt for any of the funds. This rule was that those persons
who did not choose any fund would be assigned to the different
multi-funds according to their age (see Table N° 3).

Graphic N° 1
DEVELOPMENT OF THE CAPITAL MARKETS IN THE MONTHS PRIOR

TO THE START-UP

Source: Prepared by the author.
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Now then, what happened at the moment when it all began? On
observing the structure of the multi-funds at the end of 2002, one
has to recognise that both the prior movement of the stock
markets and the importance of the “default rule”3 must have had
a big influence on the initial choice. In the first place, it is
important to point out that the number of persons who chose
Fund E, the fixed income fund, was greater than the number of
persons who chose Fund A, the equities fund, which began with a
volume of assets of under US$500 million. In the second place,
only 34% of the members chose to exercise their right to choose
a multi-fund (and some chose the C-Type Fund). This confirms
the fact that the decision to choose a multi-fund is not trivial and
makes one think how important it is to give a good definition of
the “default rule”.

We must remember that at that time both the Superintendence and
the AFPs carried out a great publicity campaign. Figure N° 2
provides information regarding the size, in asset terms, of the five
multi-funds as well as the number of participants that had chosen a
multi-fund by 31st December 2002.

Table Nº 3
ALLOCATION BY DEFAULT

Source: Prepared by the author.

Men up to 35 years from 36 to 55 years 56 years or over

Women up to 35 years from 36 to 50 years 51 years or over

A-Type

B-Type

C-Type

D-Type

E-Type

3 There are many studies in existence that stress the importance of good design for the
“default rule”.
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2. The results

So far so good. The yield of the multi-funds is no more or less
than the average yield of the asset classes in which investments are
made.

Therefore, if one studies the returns of the main financial assets
since September 2002, it is obvious that those multi-funds with the
largest investment in shares are the ones that obtained greater
yield in the period. Table N° 4 shows the yield of the main
financial assets since the multi-funds started up in September
2002, until the end of March 2006. Here we observe that, in
general, the stock markets have behaved better than the fixed
income markets. The MSCI-World has an annualized return of
17.2% in the period and there are markets that have higher returns.
The IPSA shows an annualized return of 26% in that period.
Therefore, if it was hoped that in the long term, equities’ funds
would have a better performance than fixed income funds, this
also occurred in this period.

Graphic N° 3 presents the average annual yield of each of the
different multi-funds. We can see that the C-Type Fund, which

Graphic N° 2
THE STARTING POINT

Source: Prepared by the author.
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Total: 1,168,923 persons

34% of members made a choice

Nº of Members who made a choice (as of 31-12-2002)
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Source: Prepared by the author.

Table N° 4
PRICES OF MOST IMPORTANT ASSETS SINCE THE

MULTI-FUNDS BEGAN

Asset 26-09-2006 31-03-2006 Annualized Yield

may be understood as the continuance of the former Fund 1, has a
real return of approximately 8.5%, while the riskier funds have
returns of 17.5% (in the case of the A-Type Fund) and 11.8% (for
the B-Type Fund).

Therefore, if the objective was to increase future pensions, then so
far they are obtaining good results. The persons who chose the A-
Type Fund have had, in annual terms, an excess higher return of
approximately 9% in the period, which can be understood to be the
big contribution of the multi-funds in the period.

The problem is that the public has got used to good yields and to
the idea that the funds with more shares are those that have the
best performance. In part, this is what the members were told
when the multi-funds first started: that the expected returns of the
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share-holding multi-funds would be greater than the expected
returns of Fixed Income. This is also what is suggested by the
Internet sites maintained by the AFPs and other investment
advisors, both local and international.

Graphic N° 3
REAL ANNUALIZED YIELD OF THE SYSTEM SINCE THE BEGINNING

(September 2002-March 2006)

Source: Prepared by the author.

Fund

Graphic N° 4
REAL YIELD OF THE SYSTEM: YEAR 2005

Source: Prepared by the author.
Fund
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Table N° 5
PRICE OF MOST IMPORTANT ASSETS IN 2005

Source: Prepared by the author.

Asset 26-09-2006 31-03-2006 Annualized Yield

Exactly the same situation was observed in 2005. The system’s
real yield for that year is shown in Figure N° 4, where we observe
that the C-Type Fund has a yield of about 4.5% in real terms,
while the equities’ funds present higher yields, as they have since
the beginning of the system.

The year 2005 was also a year of very good yield. The trend of
share-holding funds obtaining the best yields was maintained.
In that year, the returns of the emerging markets were much
higher than those of the developed markets. This can be seen in
Table N° 5. The MSCI-Emerging Market showed a yield of
around 30%, while the returns of MSCI-World were somewhat
less than 8%.

The AFPs, especially during the second part of the year 2005, had
a strong excess weighting, a strong tactical move toward the
emerging markets. In Graphic N° 5 we can see that while the
participation of the emerging markets in the Morgan Stanley
Capital Index (MSCI) is 6%, the pension funds had approximately
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Graphic N° 5
STRUCTURE OF THE INVESTMENT PORTFOLIOS ACCORDING TO THE

DESTINATION OF THE INVESTMENT

Source: Morgan Stanley Capital Index - All Country World Index. Estimation based on
information available on 31st December 2005.

41% of the international assets invested in shares in emerging
markets, and fundamentally, that is what explains the good yield of
the year 2005.

Consistent with the yield of the funds, the members have been
gradually moving away from the fixed income funds toward the
equities funds. In the period between December 2003 and March
2006, approximately 700 thousand people entered the A and B-
Type funds, while less than 150 thousand people entered the C, D
and E-Type funds. (See Graphic Nº 6).

This strong movement toward the equities funds obviously means
an increase in the demand for shares.

In Graphic N° 7 one can appreciate the aggregate asset allocation
for the five multi-funds compared with what existed prior to the
start-up of this system In this respect, I should like to make two
comments.
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Graphic N° 7
DEVELOPMENT OF INVESTMENT IN EQUITIES

Source: Prepared by the author.
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Graphic N° 6
DISTRIBUTION OF MEMBERS PER FUND

(thousands of members)

Total Members Dec. 2003 = 7,102
Total Members Dec. 2005 = 7,953
Source: Prepared by the author.
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In the first place, that investment in Equities (local plus
international) increases from 25% of the assets in August 2002 to
approximately 50% in March 2006.

This increase is induced mainly by the above-mentioned shifting
of participants toward the Equities funds. In this system of multi-
funds it is the member who chooses the level of risk that he/she
wishes to assume (see Graphic N° 8).

In the second place, remember that some specialists have
suggested that the composition of the portfolio of a long-term
investor who is saving for retirement should be skewed towards
long-term fixed income, and especially toward bonds protected
against inflation4. The Chilean pension funds comply with the
condition of having a high proportion in fixed income indexed to
inflation, although not necessarily long-term, because the average
duration is no more than four years5.

4 See Campbell, John and Viceira, Luis. Strategic Asset Allocation. Oxford University
Press 2002.

5 This is due to the restrictions imposed by the benchmark and also to the small supply
of long-term instruments in the local market.

Graphic N° 8
SIZE OF THE MULTI-FUNDS

Total AUM Dec. 2002: 35,515 MMUS$
Total AUM Mar. 2006: 78,011 MMUS$
Source: Prepared by the author.
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3. Principal problems

The question we asked ourselves most frequently at the beginning
of the multi-funds was where the supply of shares would come
from to satisfy the possible increase in the demand. We need to
remember that the risk premiums had increased and that the
members were sold the idea that in the long term, shares have a
greater expected return. The answer is obvious: in an economy as
small as ours, the supply had to come from abroad, and the
authorities, therefore, must be alert to make the international
investment limit more flexible, so as not to run the risk of
overheating the local stock market or preventing the multi-funds
from being sufficiently differentiated.

There is consensus among the analysts that we have very strong
country bias. We must recall that Chile represents less than 1% of
the MSCI. Fortunately, we have had a Central Bank that has been

Graphic N° 9
DEVELOPMENT OF INTERNATIONAL INVESTMENT

Source: Prepared by the author.
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very diligent in extending the international limit, when required,
up to the maximum permitted by law, which is 30%, as can be seen
in Graphic N° 9; but today that limit has become restrictive again.
There are inelegant, although legal, ways of overcoming this limit;
but they are much more expensive for the member and I believe
that costs are something we have to be very careful about in
pension funds6.

Not to mention the problems in terms of conflicts of interest
brought about by the fact that the international limit is a global
limit. This means that the 30% authorized for investment abroad
must be distributed among all the funds. So if one has good
expectations of return for the international markets, which fund
ought to take up more of the international limit? This has to be
added to the difficulty in handling various limits and sublimits.
But the truth is that the management of multi-funds is, to a large
extent, a business of managing conflicts of interest and this has
been an important challenge for the AGPs. We have seen that
members have been shifting toward the Equities funds, and also
that the AFPs have positioned themselves at the maximum range
permitted for this or even above it. Additionally, the AFPs have
put too much weighting on the emerging markets. So, the question
is: where is the risk?

It is obvious that in a defined contribution system, the risk is borne
by the member. That has always been taken for granted. The
problem is that with the multi-funds the member has the option of
choosing between A or B-Type Funds and, therefore, assuming a
larger amount of risk, so to say, although some probably would not
like this. As a financial analyst once said: “If you stay in the E-
Type Fund you ensure that you will be able to buy hamburgers
when you retire. If you choose the A-Type Fund, you will probably
be able to buy French champagne, caviar, lobster, Hermes ties and
other luxuries; but there is also the probability that you will have
to settle for dog food”.

6 I refer to the investment funds known as 51/49 Funds.
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In the words of professor Zvi Bodie, the complex problem of
making investment decisions has been transferred from
governments (or employers) to the people, who are the ones who
have least knowledge of finance and no training for handling risk.
The truth is that, if this criticism is true, it is categorical7. If we do
not trust people’s ability to take decisions with regard to their
future (at least not significantly worse than the specialists), then
perhaps it would have been better not to make the multi-funds. But
we could also argue that the authorities and AFPS then have a role
to play in making up for this lack and allocating funds to
education on the nature of the risks faced by a long-term investor.

The authority also has the role of making sure that these market
risks are not excessive. The question, then, is whether the
authority must show concern only with regard to adequately
informing the participants of the risk level they are assuming or if
it must also introduce limitations.

This is not an easy problem. Professor Walker has defined the risk
in a retirement savings system as the possibility of not achieving
reasonable pensions. But this is easy to say. The problem is how to
measure the risk for a long-term investor.

Clearly, popular risk measuring methods, such as VaR, are of no
use. A portfolio with a low VaR may have a very high risk in
Professor Walker’s sense, that of not achieving a good pension.

I believe that in the long run, the AFPs have made a big effort to help
the member decide when choosing a multi-fund. Web pages have
been developed with all types of information. Some AFPs hold
periodic lectures for their members. The web pages offer the members
tests to measure their risk tolerance. Fine. They are told that the

7 Zvi Bodie. “An análisis of Investment Advice for Retirement Plan Particiapnts”.
Pension Research Council. The Wharton School. University of Pennsylvania. Una
crítica similar puede encontrarse en Walker, Eduardo. “Asset Allocation Optimos paa
inversionistas institucionales”. Octubre de 2003. Zvi Bodie. “An analysis of Investment
Advice for Retirement Plan Participants. Pension Research Council. The Wharton
School, University of Pennsylvania. A similar criticism can be found in Walker,
Eduardo. “Optimum Asset allocation for institutional investors”. October 2003.
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expected return on shares is greater than that of Fixed Income. Fine.
In some cases, they are told about short-term risk concepts. Some
AFPs, in the small print, in addition to forecasting an expected return
for their funds, even provide their clients with a reliability range
within which the yield can fluctuate. But nowhere, and perhaps I’m
wrong here, have I seen the following point explained: “when you
invest in Equities, though the expected pensions increase, the risk of
obtaining bad pensions does not diminish with a broader investment
horizon. On the contrary, it increases”8. I believe that we should say
things more explicitly, just as with cigarette advertising, and these
words ought to figure in all our pension advice.

Because of the development that has taken place in the markets
since the beginning of the multi-funds, perhaps the most difficult
task will be giving the member a clear idea of what constitutes the
risk in the long term. One idea that we have explored in some talks
to clients is to simulate what would have happened with each of

Graphic N° 10
WHAT WOULD HAVE HAPPENED IF …?
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the 5 funds in a situation like the Asian crisis or the attack on the
Twin Towers in September 2001 (see Graphic N° 10). I believe
that we made a big impact, which fades when it is remembered
that in both episodes, in the months following the initial losses,
recovery was complete. From this point of view, the multi-funds
still have not passed the falling stock market test. They have not
been subject to any important, long-lasting shocks.

Last October could have been an experiment to see members’
reaction when faced with adverse events. No large movements of
members were observed. This could have been because it only
lasted a short time and affected not only Fixed Income but also
Equities.

Where is the Added Value of the Multi-funds? In a scheme where
it is the member who has the ability to choose the risk level that
he/she wants to assume, it is important that he/she be given

Graphic N° 11
ADDED VALUE OF THE PENSION FUNDS

Source: Prepared by the  author.
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differentiated alternatives from which to choose. From this point
of view, the funds must be as differentiated and as stable as
possible in their asset allocation if they are to be useful to their
members (see Graphic N° 11). From this point of view, D-Type
Funds disguised as C-Type Funds could yield more than their
respective benchmarks but provide no value to members. If I
bought a Large Value Fund I want it to be a Large Value Fund and
not a Small Growth Fund.

It is important to be concerned to help the member find his/her
preferred point within the efficient frontier. An interesting World
Bank study proposes, for other countries, the creation of three
types of funds: a risky assets fund; a long term Fixed Income fund
with instruments of good credit status, indexed if possible to
inflation so as to give the member an approximation to the long
term, risk-free asset. Combining the former with the latter, the
participant could choose the point he is most comfortable with
within the efficient frontier.

Finally, a short term Fixed Income fund, a sort of money market
fund, for those who are very worried, for those who believe that an
adverse development of the markets is likely.

The A-Type Fund fulfills the function of providing the portfolio of
risky assets that the World Bank proposes. But if we observe that
the Fixed Income portfolios have a term of less than 4 years, we
have to conclude that we are not making a long-term fund
available to our members that they can combine with the risky
assets fund. This fund becomes more necessary if we remember
that when they retire, a large proportion of members chooses to
acquire a life annuity, and therefore has a risk of mismatched
maturities. A fund with a longer duration would be useful for the
member as a hedge in dealing with the growth in the cost of Life
Annuities.

Conclusions

The principal objective that it was hoped to achieve with the
multi-funds was an increase in the expected value of pensions. So
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far so good, because the participants who opted for Equities funds
have benefited from returns higher than they would have obtained
in the situation prior to the multi-funds.

We have also managed to get people interested and actively
participating in the choice of multi-funds. Pension advisory
services will be a key factor in the continuing success of the multi-
funds. Regulators and pensions funds have dedicated important
efforts to this end. The biggest difficulty consists in
communicating the nature of the long term risk to the member.

Added value of the multi-funds is offering the members
differentiated alternatives. Restrictive limits to international
investment may conspire against this differentiation.

We miss having a long-term fund invested in Fixed Income, with
good credit status, that will serve as a hedge for the cost of Life
Annuities.
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MULTIFUNDS: THE CASE OF PERU
A PROPOSED NEW MODEL BASED ON THE

CREATION OF VALUE FOR THE MEMBER

MELVIN ESCUDERO1

The Peruvian Multi-fund system was put into effect in December
2005, thus starting the implementation of the new model that is
being developed in our country for private management of pensions
based on creating value for the member. In this respect, it must be
emphasized that, when this model was being developed, good use
was made of experiences from previous cases, particularly the
review of Latin American cases such as those of Chile and Mexico,
as well as the experiences of other countries of different regions,
such as the United States, Canada, Australia, Singapore, England,
Switzerland and Holland. A review was also made of the operations
and practices used by various investment managers considered to be
the top best pension fund managers worldwide.

In reviewing international experience, two references to basic
models were found that are applied in the different countries,
while maintaining certain differences: the investment based model
put into effect in Chile and previously in Peru and the risk based
model currently used by Mexico and Australia.

Nevertheless, considering the experience of the best pension
administrators and the best investment and risk practices applied
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by the global asset management industry, we find that the
existence of a new approach, more complete than the two previous
ones, will provide a better answer to the two essential questions of
a pensions system: Who is the principal beneficiary of the system?
And, what is the fundamental risk of the system?

The answer to the first question is that the beneficiary of the system is
the member, who is the agent that contributes his/her monthly savings
to obtain a pension. Therefore, any other benefit that is generated as a
positive externality of the system must always be subordinated to the
interests of the owner of the pension funds. The answer to the second
question is the possibility that, at the moment when the member
retires, in a defined contribution system like the Peruvian one, the
pension received does not come up to the initial expectations and it is
felt that the pension system has failed. This situation should be
avoided and prevented at as early a stage as possible.

Thus, because of its particular characteristics, the model that is
being put into effect in Peru could be called a supervision and
regulatory model based on the creation of value for the member
(value based model).

In addition to the first two questions, the proposed model adds two
new ones: What is the source of generation of value for the
member in the private pension system? And how can it be
developed? The answer is direct and clear: the value originates in
the level of contribution and the returns obtained by the
investments, particularly the effect known as capitalization. In this
respect, capitalization is converted into the critical variable of the
model; therefore, the challenge is how to develop it.

This is so, because in the long term, approximately 80% of the
pension a member hopes to obtain from a successful system
originates from the capitalization effect (and only about 20% from
the initial contributions). In this respect, and considering the
different stages of creation of value in the pension system,
indicated in the upper part of Graphic N° 1, it may be observed
that the most important stage is that of capitalization, which refers
to the period when the pension fund is invested and obtains yield
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(about 20 to 30 years of accumulation under management of the
Administrators or AFPs).

In this way, the new model tries to obtain the maximum possible
advantage from the capitalization effect as a result of applying an
appropriate investment plan in the construction and management
of the portfolios (including both the applicable regulations and the
techniques and practices used by the managers of such resources).

The part that can be seen below the value creation chain of Figure
1 shows the general scheme of the Peruvian private pension
system based on the creation of value and the other variables that
constitute the subject of study in this document.

This system has five elements: i) the dynamics of the virtuous
circle of value generated by the incentives of the model; ii)

Graphic N° 1
SCHEMATIC PRESENTATION OF SUPERVISION AND REGULATION

BASED ON THE CREATION OF VALUE

Source: Prepared by the author.
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investment management; iii) investment risk management; iv) the
professional fiduciary obligations and v) the new supervision of
risk and investment management.

1. The Dynamics of the Virtuous Circle of Value

In relation to the first aspect, Graphic N° 2 presents the dynamics
of the creation of value, which starts with the adoption of certain
activities or practices known as value generating factors (among
which best investment and risk practices stand out), which must
be incorporated and applied by the different agents that
participate in the investment process (including the regulator, the
administrators  or  AFPs and al l  local  and internat ional
intermediaries) so that finally, as a result of the dynamic and
cyclical process, yield can be obtained and therefore greater
capitalization for the beneficiary of the system: the enrolled
worker. In this context, the concept of the virtuous circle is

Graphic N° 2
VIRTUOUS CIRCLE OF VALUE GENERATION

Source: Prepared by the author.
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appropriate, because the different factors and agents that
participate in the process of producing yield, within a “win-win”
scenario, interact continuously, complementing one another and
providing constant, frequent feedback.

As can be seen in the previous figure, it should be emphasized that
in this model, based on creation of value, regulatory and
supervisory action is critical because it is recognized that a
restrictive regulation or supervision that limits the dynamics of the
creation of value might, far from protecting the member, become
an agent that reduces or destroys the possibilities of creating
greater value or yield for the workers. In this respect, in the
proposed model, the authorities of the private pension system are
responsible for taking a proactive role that makes it possible to
align and stimulate the performance of the different agents that
interact in the system, complementing the functions of prudential
supervision and financial control. Finally, we can see that the
proposed model recognizes that yield is produced in the markets,
and, therefore, i t  is the economy, whether domestic or
international, that shapes these returns, depending on how much is
being invested and diversified in the different markets.

2. Investment Management

Unlike the Chilean multi-fund model, which has a system of five
pension funds, the Peruvian multi-fund scheme has established the
existence of only three types of funds, as can be seen in Table N°
1: Fund 1, or the conservative fund, represents a low expected
return and risk; Fund 2, or the balanced fund, with moderate
expected return and risk; and Fund 3, or the growth fund, with a
high expected return and risk.

During the design process of this new multi-fund model, the
question arose as to which the new system’s maximization
objective should be: the maximization of the nominal and real
yield or of yield adjusted for risk. The answer does not admit
major objections. The multi-fund scheme, based by structural
definition on the risk differentiation between the three types of
funds, has the objective of maximizing the returns adjusted for
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risk. In other words, to optimize the investments of the three new
types of funds within the framework of modern portfolio theory.

This process of portfolio optimization poses the challenge of
reaching the efficient investment frontier that offers the highest
feasible levels of yield, in view of a specific capacity of access to
the different investment alternatives available in the local and
international markets. Therefore, the model based on the creation
of value incorporates the possibility and need to diversify the
investments in the largest possible number of alternatives and
methods of investment that the different markets offer. With this
approach of greater flexibility in the investments it is hoped that
the objective of maximizing the yield adjusted for risk for each
type of fund (conservative, mixed and growth) will be achieved.

As can be seen in the following figure, permitting new investment
alternatives has a double effect on the performance of the funds:
on the one hand, the conditions are improved to obtain better
returns, and on the other, it favors diversification and therefore,
the reduction of risks.

In order to understand the significant impact of these measures,
the following two basic concepts linked to the capitalization effect
must be taken into consideration.

Table N° 1
TYPES OF MULTI-FUNDS

Source: Prepared by the author.

Expected Expected
Yield Risk

Fund 1 Low Low
(Conservative)

Fund 2 Medium Medium
(Balanced)

Fund 3 High High
(Growth)
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The first is that the achievement of an additional yield of 1%
permanently during the period of 30 years might produce an
additional gain of between 20% and 30% more of expected
pension. In this respect, reaching better efficient frontiers would
have a substantial impact on the possibility of achieving a good
future pension. The second concept is that the sooner the reform is
started, the greater the expected capitalization impact will be. That
is, the longer one waits to make investment alternatives more
flexible, the shorter the period of accumulation and capitalization;
therefore the impact on the pension expected from the reform
could be lower.

In this context, the regulation of the new Peruvian multi-fund
system has adopted a gradual strategy over the past two years
allowing the opening, by stages, of new investment alternatives
available in the domestic and international markets. This phased
approach responds to the need to make good use of the opportunities

Graphic N° 3
REGULATION AND EFFICIENT FRONTIERS: MAXIMIZING YIELD

ADJUSTED FOR RISK

Source: Prepared by the author.
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created by the new investment alternatives but in such a way that
there is an appropriate convergence with the development of the
internal capacities of the administrators to manage investment risks
in a better way. Graphic N° 4 makes it possible to visualize all the
investment alternatives of the Peruvian pension funds that will be
permitted in the new model based on the creation of value. The total
opening process should be complete in 2007.

Thus, authorization has gradually been given since 2004 for
investment in alternative assets such as private shares, real estate,
and project finance, among others, as well as some derivatives, as
is the case of the forwards and some types of options.

Also, at the beginning of 2007 we are hoping to authorize the
AFPs to make full use of the alternatives offered in the derivative

Graphic N° 4
INVESTMENT ALTERNATIVES AVAILABLE FOR THE MULTI-FUNDS

Source: Prepared by the author.
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market, not only for the purpose of hedging but also, through
protected capital notes, with the aim of improving efficiency in
portfolio management. By using derivatives, we are looking to
cover risks of currencies, interest rates and prices of different
assets, as well as the credit risks.

On the other hand, Table N°  2 provides details of the
categorization by instruments introduced by the multi-fund model
that includes the new concept of instrument category or asset
class, which refers to the grouping of various types of similar
investment alternatives, such as: equities (share certificates and
the like), fixed income (debt securities and the like), derivative
instruments and cash assets. This change permitted the elimination
of the limits per type of instrument, these being replaced by the
new aggregate limits per asset class, which adapt better to the new
model as they are much more flexible.

In Graphic N° 5 one can see the composition of the three fund
profiles available after 10 months of being in operation. The
figures show that shares are the distinguishing factor of the
investment portfolio: type 1 fund has the limit of 10% in shares,
used up to the limit; type 2 fund has 45% of shares also in this
same situation and type 3 fund registers 77% in shares, a level
close to the limit of 80%.

On the other hand, the flexibility of the above-mentioned
investment alternatives is complemented with the obligation to
implement and comply with the best investment and risk practices.
To do this, the new model introduces procedures and incentives
that orient professional investment management toward reaching
the highest international standards.

As may be seen in Table Nº 3, the existence of disciplined
investment policies based on an overall, consistent and ordered
approach to activities and procedures is incorporated as a
regulatory requirement. What does this measure involve? First, the
managers must plan and determine what it is they want to achieve
in the long term, including the objective of the fund and the
allocation of assets associated with it. Second, they must establish
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Table N° 2
INSTRUMENTS ELIGIBLE FOR THE MULTI-FUNDS

Shares

Share Mutual Funds

Corporate and Financial
Institution Bonds

Agency Bonds

Org. Bonds

BAF

New Project Bonds

Bank CDs

Securitized Instruments

Promissory Notes

Futures

Swaps

Short-term Mutual Funds

Bank CDs

Swap operations (in Stock
Exchange)

Preferred Stock
Certificates

Share Investment Funds

Preferred Stock

Regional Bonds

CDs of Central Banks

Subordinated Bonds

Concession Bonds

FI Investment Funds

Repos

Income Mutual Funds

Options

Underlying (Exchange Rate,
Prices, Rates, Credit)

Current Account

Commercial Paper

Promissory Notes

ADR/GDR

Securitized Share
Instruments

Government Bonds and
Notes

Municipal Bonds

Mortgage Bonds

Structured Bonds

Convertible Bonds

Real Estate Inv. Fund Bonds

Mortgage-Backed Securities

Income Mutual Funds

Forwards

Time Deposits

Repos

Bills of exchange

EQUITY SECURITIES

FIXED INCOME DEBT INSTRUMENTS

DERIVATE INSTRUMENTS

CASH ASSETS

Source: Prepared by the author.
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medium and short-term policies that will permit temporary
deviations from the objective for each type of fund. Third, they
must adopt a professional investment scheme that permits the
construction of optimum portfolios that, in the end, will have to be
constantly monitored through a series of relative performance
indicators that involve the introduction of benchmarks per asset
class.

It is worth pointing out that, in the case of Peru, the last point of
the previous table, referring to performance evaluation, will be of
great importance in the management of the investments. In this
respect, the yield of each fund, measured in real and nominal
terms at 12, 24, 36 months, and so on successively, is currently
being published monthly. However, as from the year 2007,
following the first 12 months since the multi-funds began, a new
yield indicator will be published for each type of fund: yield

Graphic N° 5
COMPOSITION OF THE MULTI-FUNDS BY INSTRUMENT CATEGORY AS

OF 30 SEPTEMBER 2006

Source: Boletín Estadístico de la Superintendencia de Banca, Seguros y AFP.
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adjusted for risk. This basic concept entails the possibility of
important changes in the incentives that arise in the building of
portfolios, because it puts the returns and risks assumed by such
investment portfolios on the same level of importance.

Additionally, the performance evaluation (see Table N° 4),
incorporated in order to improve the measurement of portfolio

Table N° 3
DISCIPLINED INVESTMENT POLICIES

– Target profile of yield adjusted for risk
– Profile of members for whom fund is designed
– Profile of assumed risks

– Eligible categories of investment instruments
– Target long-term investment horizon
– Target long-term diversification
– Reference yield indicators for each category

– Describe strategic criteria for deviations on long-
term allocation

– Explain criteria for selecting active and passive
investment strategies

– Procedure and methodology for monitoring
– Describe the investment styles taken into account
– Define internal limits and maximum deviations

– Define selection criteria between internal or
external management

– Investment target per type of instrument
– Eligible investment instruments or operations
– Applicable limits or restrictions
– Definition of risk parameters

– Criteria for building portfolios
– Characteristics of policy on purchases and sales
– Optimization models

– Analysis of performance of return adjusted for risk
– Rebalancing policy by categories and types of

instruments in the portfolios

1. Define the objectives of each
Fund (Portfolio)

2. Strategic long-ter, asset allocation
of each Fund

3. Tactical asset allocation of each
Fund

4. Selection of investment
instruments (investment policy for
each type of instrument)

5. Construction of optimum
portfolios for each Fund

6. Monitoring and rebalancing of
portfolios of each Fund

Source: Prepared by the author.

Activity Best Practices
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management, will make it possible to compare the returns adjusted
for risk of each type of asset with their respective benchmarks,
identifying the factors that contributed most toward explaining the
results obtained. In the case of Peru, there are five types of asset
classes or instrument categories to be considered: local shares,
international shares, local debt, international debt and cash assets.

Additionally, as may be seen in the previous table, other
performance indicators will gradually be introduced, such as the
sharp ratio, the tracking error and the information ratio. In order to
understand the phased approach being applied, one must take into
consideration that the phased approach has been conditioned by
the complexity of the change that is being made. For example, one
could say that it would be inappropriate to ask footballers
(managers in the previous Peruvian model) to become experts in
ice hockey (managers in the new model) from one day to the next;
even though the object in both sports (schemes) is to make “goals”
(obtain yield), the levels of difficulty to arrive at this goal are
different in each case. The goal on the football pitch is very much
larger (the nominal yield). The goal on an ice hockey rink is
relatively smaller (the yield adjusted for risk). The difference in
size is significant: 7.32 meters long by 2.44 meters high to score
goals on a football pitch versus 1.8 meter long by 1.2 meters high
on the ice hockey rink.

Nevertheless, as can be seen in the following sections, the new
Peruvian model incorporates a trade-off to the broad flexibility of
investments by introducing a new risk management scheme,

Table N° 4
PERFORMANCE ATTRIBUTION ANALYSIS

Source: Prepared by the author.
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adopting professional fiduciary obligations and changing the
approach to supervision and regulation to include the
aforementioned variables.

3. Investment Risk Management

In the above context, based on the flexibility of investments,
disciplined investment policies and performance analysis that
considers return adjusted for risk, professional risk management
acquires a considerable importance within the model based on the
creation of value. The first challenge towards consolidating a high
standard of professional risk management was the establishment of
a structure in which the objectives of the model would be reached
within the framework of the fulfillment of best practices in
investment and risks. Graphic N° 6 makes it possible to visualize
the structure of Peruvian pension fund management.

The best practices involve clear divisions between investment
management (front office), risk management (middle office), the
management of compensation, liquidation, registration and
accounting of investments (back office) and the responsibilities of
the Board of Directors and the internal and external audits.

The second challenge was to establish the responsibilities and
functions needed to implement and reinforce an overall scheme of
professional risk management whose object was to identify, measure,
evaluate, manage and report all the types of risks that investment
portfolios assume, whether quantitative or qualitative, including the
market, credit, operational and liquidity risks (see Table N°5).

The new multi-fund model also introduces the need for the AFP to
establish its own risk limits and subsequently obtain the agreement
of the Superintendence, after which they become compulsory. This
situation makes it possible to incorporate the risk variables into
the optimization model so that an actual differentiation can exist
between the different administrators and their respective
investment portfolios. The setting of risk limits for the system by
the regulator may limit the differentiation capacity and the
achievement of an adequate optimization.
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Additionally, the new model raises the point that the minimum
yield should be a variable obtained from the value in relative risk
and should be proposed by the administrator itself, which will also
allow it to be included in the optimization model as an endogenous
variable. These last two measures represent an alternative to the
system’s concept of average yield, which created incentives for
“herd behavior” in the old model and had become one of the main
criticisms to the investment model.

The third challenge was to improve the practical reality that risks
cannot be quantified adequately, especially market risks, without
an appropriate pricing system. The problem in Peru is the low
level of development of the domestic capital market, particularly
the lack of liquidity of the corporate debt market.

Graphic N° 6
STRUCTURE OF THE PENSION FUNDS

Source: Prepared by the author.
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In this respect, and faced with the absence of private entities
that could provide prices (price vendors) in the Peruvian
market, for the last three years the supervisor has taken the
initiative in improving the valuation system known as “price
vector”, following the best international practices in this area.
The structure for generating the price vector may be observed

Table N° 5
PROFESSIONAL RISK MANAGEMENT

Source: Prepared by the author.

Responsability:
The AFPs must identify, measure, analyse, monitor, control, report on and reveal all the
investment risks to which the Portfolios under Management may be exposed, whether
these are quantifiable or qualitative.

Market Risk:
– Models and systems of measurement to evaluate and follow up all the positions
– Calculate the value at risk by carrying out a analysis of the sensitivity to risk factors,

using historic information and scenarios to analyse the contribution of such factors to
the risk (VaR, stress and back testing models)

– Draw up contingency plans

Credit Risk:
– Procedures for credit analysis and follow-up
– Calculate the probability of failure to pay for each instrument and issuer (transition

matrix)
– Analyse expected losses

Liquidity Risk:
– Estimate withdrawals of resources
– Estimate losses due to sales of illiquid assets
– Plans of action to mitigate lack of liquidity

Operating Risk:
– Propose and monitor the implementation and establishing of internal control systems
– Definition of processes, identification of failures and contingency plans
– Record of incidences by process (Balance Score Card)

Risk Limit:
The AFPs provide risk limits associated with the above criteria and compliance with these
will be obligatory.

Minimum Yield:
The Minimum Yield shall be based on the Relative VaR calculation.
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in Graphic N° 7. This valuation system enables a multiple price
commit tee  to  be  set  up,  that  includes  off ic ia ls  of  the
supervisory body and representatives of the market and the
administrators.

Likewise, the services of an external auditor (a foreign price
vendor) were engaged to develop this project, with the support of
some multilateral agencies. In the future, however, once the
Peruvian market allows it, the supervisor will privatize this price
generating system.

Thus, as from the beginning of 2006, the Sovereign Coupon Zero
Curves are being published. These provide key information for
valuation and represent a positive externality of the new multi-
fund system for the market, because it was inconceivable that a
capital market should not have a debt market with known prices.
These curves value almost 90% of the domestic market of fixed
income instruments and approximately 40% of the total of the
pension funds. The introduction of this daily mark-to-market
valuation scheme has also revealed a volatility that was hidden in
the previous model in prices that did not show changes, due to the
lack of information in an illiquid market. This new situation not
only makes it possible to know about prices and their associated
volatilities, but also the fact that more information is available
favors the opportunities for arbitration between the domestic and
the international market.

4. Professional Fiduciary Obligations

The fiduciary obligations constitute the third fundamental element
in the model based on the creation of value. Figure N° 8 shows the
governance structure of the pension system.

As may be seen, the administrator (AFP) is an institution that
actually has a double aim and therefore, a double responsibility:
on the one hand, corporate governance (with the aim of
maximizing profits for its shareholders) and, on the other,
fiduciary governance (with the aim of maximizing the yield
adjusted for risk of the pension funds). In the process of ensuring
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an appropriate management of the investments, which wherever
possible must not include conflicts of interest between the
principal (the pension fund) and the agent (the administrator), it is
important that this division and the AFP’s responsibilities be borne
in mind.

Thus, in the proposed model it is the administrator’s Board of
Directors itself that assumes the responsibility for the management
of the investments and the risks of the pension funds within a
framework that seeks to comply with best practices in investment
issues. In doing so, the regulations assign to the administrators the
obligation to act in the process of investing the resources of each
pension fund:

Graphic N° 7
PLAN PROVIDED BY THE SUPERINTENDENCE FOR GENERATING

PRICE VALUE

Source: Manual del vector de precios de la Superintendencia de Banca, Seguros y AFP.
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• With the aim of providing benefits exclusively to the members
of each Fund;

• With the diligence and competence appropriate to an
investment expert;

• With impartiality, care, confidentiality, discretion, prudence
and honesty;

• Maintaining an appropriate balance between the yield and the
risk of the investments in accordance with the objectives of
each Fund;

• Diversifying the investments so that the risk of the portfolio is
maintained at a reasonable and appropriate level according to
the objectives of each Fund; and

• Diligently respecting the regulations in force that apply to the
investments of each Fund.

In this context, professional fiduciary duty (the prudent investor
rule) involves the simultaneous application of two concepts:
prudence and the type of investor applying it. The concept of
prudence introduced by the new model does not imply avoiding

Graphic N° 8
FIDUCIARY GOVERNMENT OF PENSION FUNDS

Source: Prepared by the author.
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the acceptance of risks. It is commonly believed that investing in
shares is not prudent because of the high risk level.

However, this interpretation, that fails to consider the effects of
diversification and of correlations, could lead to the construction
of investment portfolios that do not maximize the return adjusted
for risk, by which prudence could lead to a situation in which the
return obtained is lower than the potential maximum feasible
yield. In view of this situation, in the new model the notion of
prudence is based on a concept of processes and diligence adapted
to the moment when different investment alternatives are selected,
which, in all cases, have different types of risk and associated
correlations, and on the construction of efficient investment
portfolios. The above implies that it is possible to invest in risky
assets if one has the capacity to manage them appropriately,
knowing the risks involved. This interpretation is crucial and is
consistent with the process of portfolio optimization demanded by
the new model. In this process, several assets that have
characteristics of being risky or illiquid can add value to the
portfolios due to their different correlations with the other
instruments in the investment portfolio. This is why the failure to
include them could lead to a situation that is less than the best. On
the other hand, the concept of type of investor refers to the fact
that the AFPs have become sophisticated institutional investors,
which is why their diligence in taking decisions must be evaluated
on the assumption that they have a high professional standard and
not an ordinary standard or one based on common sense. The
following figure shows both concepts.

As a complement to this, to ensure the fulfillment of the fiduciary
obligations, a series of requirements have been introduced into the
regulations that make it possible to promote the implementation of
better practices in investments and risks, as detailed below:

• Codes of Ethics:
Based on international standards this is applicable to all
personnel involved in the investment process (including personal
investment policies, conflicts of interest, appropriate use of
information, etc.)
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• Professional Ability:
The AFPs define the minimum requirements in terms of
qualification and experience to guarantee the adequate technical
competence of the personnel. Employees in the areas of
investments and risks must pass an international certification
examination. The AFPs have tended to ask for level one of the
Chartered Financial Analyst Program (CFA Level I) offered by the
CFA Institute to be obtained.

• Conflicts of Interest:
The AFPs must not redistribute profits or losses between the Funds they
manage or between the Funds and the AFPs, those connected with them
or third parties. Nor may they engage in any activity that may produces
actual or potential damage to the resources that they manage.

• Practices that are forbidden in negotiations:
The AFPs must have a detailed list of the negotiation practices that
are specifically forbidden, so as to avoid harming the funds and
failing to keep the rules (Front Running, Dual Trading, Cherry
Picking, insider information, etc.

• Transaction Monitoring (Market Watch):
Both the AFPs and the supervisor must execute market watch work
in order to detect and avoid possible forbidden negotiations.

• Efficient cost evaluation (soft dollars):
The AFPs must evaluate all the costs of the investments they
acquire, making comparisons between equivalent products so that

Graphic N° 9

Source: Prepared by the author.
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management of investments and risks



254

Pension Funds Investment Perspectives

they acquire those that are most competitive, considering also the
returns and risks involved.

5. New Supervision of Risk and Investment Management

The supervision is being modified in order to allow overall
monitoring of the management of the investments and risks of the
pension funds. It is important to point out that this fourth element
is fundamental for the successful implementation of the new
model. For example, if, following a decision by its investment and
risk committees, the administrator includes the possibility of
investing in a new alternative, such as emergent sovereign debt, in
its investment policy, the fiduciary obligation of the AFP obliges it
to have the necessary experience and resources to invest
appropriately in that alternative. If the administrator does not have
such expertise, it can subcontract the advisory services of a
foreign investment advisor that does have the experience or,
failing that, invest in mutual funds or engage management agents.
In this case, the supervisory body must be capable of checking the
different processes and the AFPs’ abilities to manage the
investments and their respective risks.

To understand the dynamics of the regulation and supervision of the
new multi-fund system, the following aspects need to be considered:

i. Requirements for the authorization of operations with the new
asset classes and investment instruments:
• Front Office: Expertise (to have trained personnel/

investment advisors / mutual funds / management agents.
• Middle Office: Appropriate risk evaluation.
• Back Office: Adequate capacity for compensation,

liquidation (delivery versus payment, straight through
processing), registration and accounting.

ii. Access for the Supervisor to the daily information on
investments and risks:
• Daily Investment Report that includes details of the

transactions (price, amount, time, intermediary, negotiation
market, etc.)
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• Direct access to the accounts in depositories and custodians.
• Validations, cross-checks and daily auditing of the

investments, as well as the value of the units of each Fund.
• Record of instruments and counterparts.

iii. Continuous monitoring of the diligence of the AFPs’
management by verifying that they are complying
appropriately with the following requirements, processes,
capacities or activities:
• Market Watch
• Prudent Investor Rule
• Best practices
• Investment policies
• Performance analysis
• Risk limits
• Appropriate personnel and resources
• Preventing and avoiding situations that are unfavorable to

the interests of the members.

iv. To have regulations and supervision that are appropriate for
the new model:
• To focus supervision on the management of the different

processes linked with the investments and risks, identifying
the best practices.

• To have specialized personnel with the expertise and know-
how to carry out audits of investment and risk management.

• Update the regulations in a permanent, proactive manner
based on the way the markets evolve, and also promote the
development of new, more efficient investment modes.

6. Recent developments of the Multi-funds

During the past few years Peruvian pension funds have registered
a relatively high annual growth rate, reaching levels close to 30%
per annum (See Graphic N° 10). The forecasts indicate that this
trend, which means that the nearly US$12,800 million in the
system now represent a little more than 15.5% of the GDP, will be
maintained over the next few years. This is because the period of
capitalization is entering its phase of greatest accumulation if we
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take into consideration that the average age of the nearly 4 million
members is about 36 years.

It is in this situation that the implementation of the new multi-fund
system shows encouraging prospects, because this model allows
the member to choose the type of fund according to his/her risk
preference and investment horizon. However, the launching of the
multi-funds took place in such a context that, so far, it still shows
a low level of choice between the new available alternatives.
Among the reasons explaining these initial results are members’
lack of knowledge and information regarding the new alternatives,
the small amount of publicity from the administrators, due to
heavy commercial competition produced by the entrance of a new
participant, electoral uncertainty that produced fear of entering a
riskier fund, and expectations of finding out more about the yield
and trend of each type of fund before taking a decision.

Table N° 6 shows a growth trend of the Type 3 fund. This is
theoretically the one that should have top preference, in view of
the relatively young working population enrolled in the system.
However, at the end of September 2006 that fund only registered

Graphic N° 10
DEVELOPMENT OF THE PERUVIAN PRIVATE PENSION SYSTEM

IN MM OF US$

Source: Boletín Estadístico de la Superintendencia de Banca, Seguros y AFP.

Portfolio Managed by the PPS (millions of US$)

Portfolio under Management Annual Growth Rate
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2.2% of the value of the system’s total funds. Higher levels of
transfers toward new funds are expected for the coming months
and years in response to the differentials in yield that will be
observed between the different types of funds. In this respect, a
behavior similar to Chile’s is expected, where the growth, or risky,
funds grew significantly during the early years. These forecasts,
faced with the structural restrictions of the supply of investment
instruments that characterize the Peruvian economy, raise the issue
of quickly developing the greatest possible supply of alternatives
that the local capital market can offer and at the same time the
possibility of extending the maximum limits to permit larger
investments in the international markets. In relation to the former,
the new regulations have allowed the incorporation of private
offers of shares and bonds, securitizations, venture capital
investment funds, participation in the financing of new projects
(Project Finance), etc., as domestic alternatives that are eligible
for the pension funds. Additionally, in the last few years there has
been a gradual increase in foreign limits, although it is possible
that in the near future the requirements will need greater increases
that will raise the current limit of 12% to the level of 20% of the
value of the fund allowed by the Law.

Conclusions and Perspectives

The pension model based on the creation of value for the member
(value based model), which is being put into effect in Peru,
constitutes an overall alternative as against the other two models
currently in use in other countries such as the investment based

Table N° 6
VALUE OF THE FUNDS IN MM OF US$

Source: Boletín Estadístico de la Superintendencia de Banca, Seguros y AFP.

Start-up** Dec. 05 Jan. 06 Feb. 06 Apr. 06

Amount %Amount %Amount %Amount %Amount %

Fund 1

Fund 2

Fund 3
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*Amounts in millions of US$
**As of December 2005
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models and the risk based models. In this respect, the Peruvian
experience emphasizes the implementation of better investment
and risk practices, which, in a context of greater flexibility of
investment alternatives, are balanced by risk management,
professional fiduciary obligations and a new way of looking at
management supervision. Together they aim to optimize the
process of capitalization and accumulation of yield to reach
scenarios that represent the best feasible possibilities.

Thus, it is foreseen that making the best use of the capitalization
factor could have a substantial impact on improving the expected
pension, particularly if, with just an additional 1% in the next 20
to 30 years, an increase in the future pension of approximately
20% more can be achieved. Similarly, greater efficiency in the
investment process should be obtained because the new model
transfers the entire responsibility for the investment decisions to
the managers, in an environment in which the incentives are
realigned in favor of better levels of yield adjusted for risk and
greater transparency of information, including performance
indicators such as the performance analysis.

Additionally, the high growth rate of the funds and their greater
presence in the capital markets, together with the improvement of
investment and financing alternatives instituted by the new model
based on the creation of value, will give an additional boost to the
economy’s virtuous saving-investment circle (see Graphic N° 11)
contributing to the country’s economic development.

At a microeconomic level, Table N° 7 shows the factors of
change and the impact and added value produced by the new
multi-fund model for all the agents involved, who will benefit
from the results of the growth and development of the Peruvian
private pensions system. In so doing, we can see that, in the
search to reach the objective of achieving a higher expected
pension for the worker by increasing the possibilities of better
returns adjusted for risk, we can at the same time improve the
possibilities of financing for all the issuers, both the large
companies and the small and medium-sized businesses, and also
encourage sophistication and a larger volume of business for the
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entire field of the capital and financial market, including all its
intermediaries and participating entities.

Finally, the new model demands a considerable effort in terms of
the innovative and educative ability of its three leading actors: the
members, the administrators and the regulating and supervisory
institution. Those in the first group require a basic financial
culture that will allow them to evaluate the different alternative
funds offered, so that they can take decisions suited to their levels
of risk tolerance and their investment horizons. Those in the
second group face the challenge of modernizing their
organizations and adapting them to the requirements and
incentives imposed by the new model, so as to reach high
standards of professionalism and technical efficiency. And the
regulating and supervisory institution acquires the challenge of
having the appropriate competence to enable it to carry out a
management audit process successfully, because to do so calls for
adequate levels of expertise and know-how.
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• More capitalization and level of expected
pension

• Higher level of financial knowledge
• Choice according to one’s return/risk

profile

• Optimum portfolios
• Better expected yield adjusted for risk
• Greater diversification by asset classes

and investment instruments
• Need for more access to foreign

instruments (to compensate scarcity of
local supply)

• Compliance with International Standards
in Investment and Risk Management

• Greater volume of Administrative
Resources

• Greater competition (3 market segments)
• Better use made of economies of scale
• Greater confidence in the System

• More Funding methods (diversity in
structures and terms)

• Incorporation of new issuers by way of
private offering and new projects

• Boost to development of investment
funds (Venture Capital, Private Equity
and Real Estate)

• Boost to development of local
derivatives market

• Incorporation of small and medium-sized
issuers (direct and indirect investment
via securitization and investment funds

• Funding costs that are very competitive
for issuers

Table N°7
IMPACT AND ADDED VALUE OF THE MULTI-FUNDS

Changes Factor of the Impact and Added Value
Multi-funds

• Age, investment horizon and
risk tolerance

• Expected pension
• Continuance period

• Fund 1 (conservative)
• Fund 2 (balanced)
• Fund 3 (growth)

• Disciplined investment
policy

• Front Office
• Middle Office
• Back Office
• Prudent Investment Rule
• Fiduciary governance of

pension fund
• Global asset allocation
• Ethical conduct and

professional requirements

• Government and Central
Bank

• Financial and Corporate
• Investment Grade and

Speculative Grade

Members

Pension Fund

AFP

Local Issuers



262

Pension Funds Investment Perspectives

• Access to new markets (Venture Capital,
Private Equity, Emerging Markets, High
Yield, Real Estate, Hedge Funds, etc.)

• Access to new derivative investment
instruments for managing risks and
hedging

• Greater diversification of currencies,
instruments, regions and countries

• Larger number of issues
• Greater volume of transactions
• Higher level of sophistication
• Larger number of counterparts
• Greater research requirements
• Larger number of intermediaries and

competitive costs

• New Investment Methods
• Larger number of asset classes and

instruments to be managed
• Boost to the incidentals of investment
• Greater specialization in portfolio

management for liquid and sophisticated
products

• Larger number of managers and
competitive cost

• Possibility of lower expected call on
Treasury resources to cover minimum
pension

• Reinforced Social Security Reform
• Greater social security coverage

• Deepening and sophistication of the local
capital market

• Boost to the virtuous circle of savings and
investment

• Greater contribution to funding and to
economic growth

Table N° 7 (continued)

• States
• Financial and Corporate
• Mutual Funds

• Structurers
• Underwriters
• Legal Firms
• Risk-Rating Firms
• Research Companies

• Mutual Fund Managers
• Investment Fund Managers
• Investment Advisors

• Social Securuty Policy
• Minimum Pension

• Savings
• Investment
• Product
• Employment

Foreign Issuers

Intermediaries

Portfolio Managers

State

Econimic Growth

Source: Prepared by the author.

Changes Factor of the Impact and Added Value
Multi-funds
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MULTIFUNDS: THE CASE OF MEXICO

FRANCISCO GONZÁLEZ ALMARAZ1

A description will be given here of the Mexican savings system
–as handled through the AFORES system– and finally a study will
be made of the family of funds, which have been operating only a
short time.

1. Statistics and the current situation in Mexico

The number of people enrolled in the system gives us an idea of
the size of the funds in Mexico. Graphic N° 1 shows this growth
from the beginning of the system in July 1997 until April 2006. In
this latter year there are about 35 million members and it may be
observed that membership has grown very rapidly in recent years,
at a rate of about two million members per year. Mexico’s
economically active population is about 46 million people, and
those between the ages of 0 and 20 years total about 36 million
(Mexico is a country with a very young population), which proves
that the system can continue growing by leaps and bounds over the
coming years.

One of the most significant challenges that has to be faced is
encouraging the volume of members that pay permanently into the
system. The universe of members can be divided into three parts:
i) 25% contribute permanently (about 8 million people), (ii) 25%
contribute occasionally and (iii) 50% do not contribute (or do so at
very low levels). This latter result can be explained because it

1 Chartered Accountant. Master in Administration from the Instituto Autónomo de
México, where he also lectures. Director General of Afore Bancomer and President of
the Mexican Association of Pension Fund Administrators, AMAFORE.
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corresponds to people who are in the informal part of our
country’s economy or people who change to the state pension
system, or, finally, people who go to live in other countries,
mainly the United States of America. Therefore, one of the biggest
challenges faced by our system is the subject of coverage and that
of contribution density. Nonetheless, what is a fact is that we will
be growing very fast in the next few years.

Graphic Nº 2 shows the total resources that are being managed
inside the investment companies. Just like the number of
members, the system’s resources have grown very rapidly. By
the end of 2009, they will probably have gathered the first 100
thousand million dollars, an amount that does not include
public employees whose inclusion into the current reform
processes is still pending.

On the other hand, of the total resources available in the system,
the low amount contributed by the workers has not yet been

Graphic Nº 1
NUMBER OF MEMBERS

Source: Consar.
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considered. Nevertheless, the volume of resources continues to
grow in a very significant manner.

Graphic N° 3 shows the composition of the investment portfolio as
of 30 April. The first amounts, which correspond to bonds and
other government securities, refer to the State’s debt.

The system’s high level of investment in public debt -in excess of
90%- has been dropping and today it is about 78% and continues
dropping. In Graphic N° 3 we can also see the investments in
equities, which in March 2006 constituted 4% of the total
portfolio, while in April this figure had grown to a little over 6%.
These are signs of the accelerated growth that we shall be
experiencing in these investment assets, which is consistent with
different indexes throughout the world. The volume of investment
in equities is about 1,000 million additional dollars in the last
three or four months.

Graphic N° 2
TOTAL RESOURCES

Note: Figures in millions of US$, exchange rate FIX for the close each period.
Source: Consar, at 30 april 2006.
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Graphic N° 4 shows the origin of the resources managed by the
system. It shows the contributions made by the workers
(obligatory contributions made by both the employer and the
worker), the contributions to the Mexican Housing Institute
(Infonavit) that can be used to acquire a house or to increase the
retirement savings fund. This latter instrument has been very
successful in supporting house purchases; so for most workers it
does not constitute a support for their retirement savings fund.

The biggest challenge our country is facing, in addition to bringing
in the informal population, is the amount of contributions, which
is very low. In Mexico only 6.5% of the worker’s salary is
contributed, up to a maximum ceiling of 3.500 US dollars of salary
per month, and obviously, with a 6.5% contribution it is
impossible to have good pensions. Mexico’s biggest challenge is
to find a way of increasing the amount of the mandatory
contributions. If we cannot develop a greater mandatory increase,
pensions will simply be low, and not because of the system but
rather because the contributions are too small. Finally, the third

Graphic N° 3
COMPOSITION OF THE INVESTMENT PORTFOLIO BY INSTRUMENT

Source: Consar, figures at 31st march
2006.
Figures in millions of US$, exchange
rate of 11.0421 pesos per US$.
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pillar (voluntary contributions) is taking off, but it is only just
beginning and is developing very slowly, as has happened in
practically all the countries.

Graphic Nº 5 shows a comparison between the yields of the
Mexican funds in the past few years. Today there are two funds,
the Siefore Basic 1 (SB1) and the Siefore Basic 2 (SB2), whose
returns are compared with the yield of the interbank balance rate
and with the performance rate that the government pays on short-
term bonds and other types of bank instruments. As may be seen,
the yield that this system has reached in its nine years of
existence is very much higher than various of the investment
alternatives, and it has to be considered that for a long time we
were investing practically everything, or a high percentage, in
government debt, whose share of the invested funds is now going
down appreciably.

2. Siefores Family Scheme

Graphic N° 6 shows the current situation of the two funds of the
Mexican system. On the one hand, the SB2 hosts all the workers
under 56 years of age, while the other, SB1, hosts all the workers

Graphic N° 4
RESOURCES OF THE MEXICAN PENSION SYSTEM

Figures in millions of US$ at end of march 2006, exchange rate: 11.0421 pesos per US$.
Source: Consar.
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Graphic N° 5
COMPARATIVE PERFORMANCE OF SIEFORES

Note: Nominal aanual yields from july 1997 to march 2006.
Source: Consar.

Graphic Nº 6
CURRENT SITUATION OF THE MULTI-FUNDS IN MEXICO

Source: Prepared by the author.
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aged 56 or more, except those under 56 years who have decided to
remain in this alternative.

This allocation by ages was carried out in December 2004. It is
hard work, getting the public to understand these systems and to
become familiar with them and interested in them. Mexico was no
exception to this phenomenon. Although we asked everybody
where they wanted to go, practically everybody remained where
they would be anyway, because there was very little response to
changing from one investment company to another, and also
because there is very little historical evidence as to what might
happen.

Another difference between the funds lies in the levels allowed in
risk securities: while in SB1 it can be up to 0.60%, in SB2 it can be
up to 1%. Also, in Siefore Basic 2 we can invest in indexes. In fact,
at the beginning of these funds, investments were made in structured
notes of protected capital that were stapled to a percentage of share
index, while today we are starting to invest directly in indexes
without the notes, which allows us to invest up to 15% in share
indexes of the countries that are accepted by the IOSCO and that
reflect the whole possible spectrum. On the other hand, there are
some quantitative investment restrictions to be covered by SB1 with
instruments protected against inflation and real rate instruments.
This is the type of restriction that has been defined in the investment
regimes, considering the type of papers we can invest in and, in the
case of related companies or in the case of an issuing body, how we
can do it. Similarly, both investment societies were authorized to
invest up to 20% of the portfolio in other currencies (in dollars, yens
and euros), and the SB2 was allowed to invest in shares in any of
these currencies. Additionally, there is the possibility of having an
additional investment company for voluntary contributions, for the
third pillar, that complies with the characteristics of the Basic
Society 2, with the difference that such companies may invest up to
30% in indexes.

Graphic N° 7 shows the yield of Siefore Basic 1, while Graphic N°
8 shows the yield of Siefore Basic 2. Proportionally, of the total
funds, 10% is in Siefore Basic 1, while 90% is in Siefore Basic 2.
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The real and nominal yields are practically the same because we
are only recently starting up. In Siefore Basic 2 we can observe
some differences with regard to SB1, especially since 2006,
because although Siefores were authorized to invest in these
instruments as of January of last year, in Mexico it became
necessary to comply with a series of requirements, such as the
reinforcement of investment committees, the setting up of risk
committees, having risk certification with an ISO-9000 type
classification, carried out by the Superintendence. All this caused
the Siefores to delay their entry into these markets until they were
ready and had their systems and everything in place, to enable
them to operate. Nevertheless, since this occurred, I would say
from October to the present, in the last six months, we already
have an average of 6.5% of the portfolio in the new investments
and that means a really large dispersion between the Afore that has
the most, which may already be close to the limit at 13%, and the
one that has the least or those that are not yet certified. Finally,
there is a clear interest and trend towards focusing on the equities
market.

Graphic N° 7
12 MONTH RETURNS SIEFORE BASIC 1

The real accumulated yield of Basic Siefore 1 from 1st july 1997 to 31 st march 2006 is 6.84%.
12-monthly yields at march each year for the period 1997-2004 show the data of the Basic
Siefore.
Source: Consar.
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Graphic N° 8
12 MONTH RETURNS SIEFORE BASIC 2

The real accumulated yield of Basic Siefore 2 from 1st july 1997 to 31 st march 2006 is
7.13%. 12-monthly yields at march of each year.
Source: Consar.

Graphic N° 9 shows what should happen in order to continue
developing the Siefores family. First, the current system of two
Siefores can be strengthened so that in the future the following
parts can be divided according to age segments and to funds that
are more aggressive in terms of equities: taking things slowly, and
as the population sees that it benefits from being in a Siefore with
greater risks.

This whole subject is delicate in Mexico because, as the funds
belong to the workers and the subject has a high political profile,
we must take determined steps to ensure that the workers’ returns
will be going in that direction. We believe that this is what can
happen, and that what will happen in the end is that we shall have
several Siefores related to subjects such as the amount of allowed
value at risk that we would be establishing in each one of them.
That value at risk will condition the duration of the portfolio, the
percentage we will have in equities, the type of debts we will have
in international securities, etc.
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Graphic N° 9
DEVELOPMENT OF THE SIEFORES FAMILY

Source: Prepared by the author.
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CURRENCY HEDGING AND GLOBAL
PORTFOLIO INVESTMENTS: THE

OTHER SIDE OF THE COIN1

EDUARDO WALKER2

Summary

The literature on the convenience of currency hedging of
international portfolio investments has not reached a final verdict.
There are arguments for and against it. Here we analyze the
perspective of global investors based in emerging markets, for
which hedging should imply increasing expected returns. The
question thus is whether currency hedging is a “free lunch” in this
case. It turns out that it is not. Hard currencies act as natural
hedges against global (and local) portfolio losses, since they tend
to appreciate with respect to emerging market currencies when the
world portfolio return is negative. Therefore, in this case currency
hedging increases volatility –but it should also increase expected
returns. We argue that this is likely to hold generally for relatively
open economies with flexible exchange rate regimes.

1. Introduction

The issue of currency risk hedging has been addressed repeatedly in
the literature of international portfolio investments at least since
Solnik (1974). However, opinions regarding its convenience are
divided. Perold and Schulman (1988) argue for a free lunch and 100
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percent hedging. Solnik (1998) argues that foreign currency may
partly hedge local inflation (or interest rate) risk, so there is room
for diversification in (partially) unhedged portfolios. Black (1990)
recommends a hedge ratio between 30 and 75 percent, Gastineau
(1995) recommends about 50 percent and Froot (1993) argues
against hedging. Campbell, Viceira and White (2003) in turn argue
that net foreign currency exposure is desirable to hedge against
drops in local real interest rates, a particularly important risk for
long-term investors. This leads Statman (2004) to conclude that
investors with reliable information regarding currencies should bet
on them, without confusing this decision with the idea of (strategic)
hedging since its convenience is not clear.

We consider here the perspective of an emerging market based
investor who invests globally. The latter perspective may be
important for several reasons. First, it is interesting to see how and
if the interpretation of the arguments presented above can change.
Second, these investors may act directly or indirectly as
counterparts of developed market ones and we may want to
understand the incentives they face. Third, emerging market
institutional investors are accumulating significant assets under
management, after (Chilean-style) pension reform has been
implemented in several countries around the world. We wish to
consider the optimality of hedging from this perspective3.

An important element for the hedging decision is whether currency
risk premia exist. There is evidence that currency risk is priced in
developed4 and emerging markets5. Since hedging foreign
currency risk using forwards is equivalent to selling foreign

3 About 24 countries have engaged in such reforms, most of them considered “emerging”,
accumulating total funds of about 209 billion dollars as of December 2005. Of this total,
about 12.4% is invested in foreign assets. These numbers do not include Brazil, for
example, which has significant pension assets but has not reformed its pension system.
Source: FIAP, http://www.fiap.cl/p4_fiap/antialone.html?page=/p4_fiap/site/edic/base/
port/series.html

4 See for example Dumas and Solnik (1995), De Santis and Gerard (1998), Choi et al
(1998), Doukas, Hall and Lang (1999), Carrieri (2001) and Roache and Merritt
(2006).

5 See Harvey (1995), Claessens, Dasgupta and Glen (1995), Carrieri, Errunza and
Majerbi (2004) and Carrieri and Majerbi (2005).
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currency deposits and buying local currency deposits with the
proceeds, it should increase expected returns from the perspective
of an emerging market based investor, if the other currencies
considered are from developed or safer countries. Does this imply
that there is a free lunch in this case, e.g. that currency hedging
will both increase expected returns and reduce risk? This is our
central question.

2. The effect of hedging on expected returns

The local (emerging market) currency return of the unhedged
global portfolio (rGL) is

rGL = (1 + rG)(1 + eL) -1 ≈ rG + eL (1)

where rG is the foreign currency return (dollar) return of the global
stock portfolio, eL is the exchange rate variation measured as local
currency per dollar. We can also prove that if investment abroad is
fully hedged against currency risk, then the return of the portfolio
will be

rGL* ≈ rFL + (rG – rF) (2)

Here rGL* is the return of the currency hedged global portfolio, rFL
is the local currency risk free rate and rF is the foreign currency
(e.g. dollar) risk free rate. We summarize the notation used in
Table 1. This is interesting since it reminds us that with a full
currency hedge (exante and expost) the foreign investment risk
premium earned with respect to the local risk free rate is equal to
the risk premium with respect to the foreign risk free rate.
Furthermore, ignoring the cross-product in (1), subtracting (1)
from (2) and taking the expected value we obtain

E(r*GL- rGL) = rFL - rF – E(e) =πFL (3)

So if emerging market currencies have a positive risk premium
(pFL>0), hedging currency risk should increase the expected return
by exactly that amount. Given the results reported in the literature
we thus conclude that (except for transaction costs) currency
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hedging should increase expected returns. Also, given that interest
rates are known at the beginning of the hedging period, the
variance of a fully hedged global portfolio is just the variance of
its dollar returns6.

3. Stylized facts for currency hedging in the perspective of
emerging market based investors

We consider an (emerging market based) investor that destines part
of her portfolio to global equities, whose returns are measured using
the MSCI World Free index. Returns are translated into the currency
of the country of origin. We analyze seven Latin American
countries. The currency values were obtained from the ratios of the
local currency to dollar value MSCI indices of each country. Local
interest rate data was obtained from the IFS databases. They
basically correspond to average local currency deposits.

6 An implicit assumption (from the perspective of an emerging market based investor)
is that the local currency interest rate will be received and the foreign currency rate
paid with certainty.

Table Nº 1
NOTATION

Source: Prepared by the author.

rG : dollar return of a global equity portfolio
rF : dollar risk-free interest rate
rFL : local currency risk free interest rate, for country L
rGL(h) : (country L) local currency return of the foreign investment when

fraction h of the initial investment has been hedged
rGL‘“a rGL(0)
rGL* “a rGL(h) con h= 1+ rF
rPL : return of local equity measured in the local currency of country L
eL : forward exchange rate variation (X1L/X0L – 1), measured as local

currency per dollar
eFL : variación de tasa de cambio futura (XfL/X0L – 1), measured as local

currency per dollar
πFL : local currency risk premium
βeL = -cov(rG,, eL)/var(rG): “beta” of the local currency (dollars per unit of

local currency) with respect to the global portfolio

(r),
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In this section we analyze the impact of hedging on portfolio
volatility from different perspectives by looking at variance ratios,
currency betas and minimum variance portfolios. The different
exchange rate regimes adopted by each country through time are a
cause for concern regarding potential biases in our results, but in
any case, exchange rate intervention should bias them against the
hypothesis that currency hedging increases volatility, since when
the exchange rate is pegged, the State provides implicit currency
hedging or insurance. We partially address this issue in the
following subsection.

3.1 Variance ratios

Given the result presented in equation (3), a crude way of
measuring the currency hedging benefits associated with global
investing from a local perspective is with the ratio of variances.
The numerator is the variance of the unhedged global portfolio and
the denominator the variance of a fully hedged global portfolio.
Results are shown in Graphic Nº 17.

We see that for Chile, Colombia, Mexico and Peru this ratio has
dropped below one. The ratio has also fallen for Brazil, but not
below one, and for Argentina and Venezuela it has increased. For
the cases of Chile, Colombia and Mexico, towards the end of the
sample period the ratio has become significantly smaller than one,
but not so for Peru. For Argentina, Brazil and Venezuela this ratio
is significantly larger than one.

It is interesting to highlight our findings for Chile, Colombia,
Mexico and Peru, probably the more stable economies in the region
during the last ten years. For these, perhaps surprisingly, we find
that currency hedging increases the variance of investing in the
world market portfolio, from the local perspective. Towards the end
of the sample period the unhedged return variances are 59.5, 67.5,
77 and 96.5 percent of the hedged variances, respectively.

7 A t-test for the statistical significance of the variance ratio is presented jointly with the
variance ratio in Figure 1, where we plot 60-month rolling estimates. For significance,
the absolute value of the t-test should be larger than 2. For details, see Walker (2006).
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3.2 Relative exchange rate volatility and currency betas
with respect to the world index

For hedging to increase risk, we need var(rG+eL)<var(rG), or
equivalently that var(eL)+2cov(rG,eL)<0. Defining

βeL = -cov(rG,eL)/var(rG) (5)

as the “currency beta” (which by definition corresponds to the
marginal contribution of the local currency –or of the short
term local bond– to the volatility of a global stock investor’s
portfolio based in a developed market) we can rewrite the
variance ratio as:

var(rGL) / var(rG) = 1 + var(eL)/ var(rG) - 2 βeL     (6)

Graphic Nº 1
RATIO OF THE UNHEDGED VERSUS THE HEDGED VARIANCE OF

INVESTING IN THE MSCI WORLD INDEX FREE

Source: Prepared by the author.
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Therefore, the variance ratio may fall either because the relative
volatility of the exchange rate falls or because “currency betas”
increase. It is interesting to notice the different perspectives: all
else equal, higher currency betas imply by definition that the local
currency is riskier for an international investor. However, a higher
beta reduces the risk of international investments for an emerging
market based investor, if unhedged.

Graphic Nº 2 allows us to look at the issue. Panel A shows the
variance of the exchange rate relative to that of the world equity
index returns and panel B shows the corresponding currency betas.
All betas and their statistical significance t-tests are estimated
using simple ordinary least squares (OLS) regressions with 60-
month rolling samples. Panel A shows that relative exchange rate
volatilities have had quite different recent evolutions. For
Argentina, Brazil and Venezuela the effects of the different
exchange rate regimes are apparent. For Chile the trend is upward,
for Colombia it has remained relatively constant, whereas for
Mexico and Peru they show a downward trend from a longer term
perspective, having remained relatively constant in the recent
years. The relative magnitude of Peru’s exchange rate volatility
reflects that the country’s exchange rate does not float freely.

It is interesting to notice that the cases for which currency hedging
increases volatility cannot be fully explained by the recent
evolution in the relative volatilities of the exchange rates. Looking
at panel B however, we do find a coherent explanation: except for
Mexico (whose beta has been cyclical) and Peru (whose exchange
rate does not seem to float), currency betas with respect to global
equity have increased. These coefficients are economically and
statistically significant for Chile, Brazil, Colombia and Mexico.

3.3 Minimum variance portfolios without adjustments for
exchange rate intervention

Here we analyze global minimum variance portfolios (GMV)
always from the perspective of emerging market based investors,
considering as eligible asset classes for each country a local equity
portfolio (represented by the local MSCI index, in local currency),
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a hedged global portfolio and an unhedged global portfolio
(represented as before by the MSCI All Country World Investment
Free index). We do not have a times-series for forward exchange
rates, so we assume that in order to hedge the investor sells dollar
deposits and with the proceeds buys local currency deposits. The
approach of estimating minimum variance portfolios has the
advantages of considering how exchange rate variations correlate
with the local stock markets and of not requiring expected return
estimates. Given our above discussion, if (for example) the
minimum variance portfolio does not include currency hedged
global equity, we can conclude that hedging should be used only to
increase expected returns.

Kempf and Memmel (2003) propose a way of estimating GMV
portfolio weights using simple regressions. Applying their
methodology we find that the minimum variance portfolio weights
are estimated by minimizing:

Min WhL,WPL var (rGL – αL – WhL(rF + eL – rFL) – WPL(rGL –rPL)) (7)

Here aL is the minimum variance portfolio’s expected return, whL is
the weight of the fully hedged global portfolio, wPL is the weight
of the local equity portfolio and wGL = 1-whL-wPL is the weight of
unhegded global equity. This is equivalent to regressing rGL on
rF+eL-rFL and rGL-rPL. The regression coefficients correspond to
the portfolio weights. Given the hedging horizon, the local and the
global risk-free rates should be known in advance. Therefore, they
are not random. We may thus estimate the minimum variance
portfolio weights from the following regression:

rGL = αL’ + WhL eL + WPL(rGL –rPL) + uL (8)

As before, we use 60-month rolling regressions. Results are
illustrated in Graphic Nº 3. We see that except for Argentina and
Venezuela, for which towards the end of the sample period the
minimum variance portfolios are fully invested in global hedged
equity with a coefficient not significantly different from 1 (since
January and February 2002, respectively), in all the other cases the
relative importance of the fraction invested in unhedged global
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equity has notably increased. Table 2 shows the numerical results
for the 60 months ending in December 2005. It shows that for
Chile, Colombia, Mexico and Peru the weight of unhedged global
equity is insignificantly different from 1. For Brazil, the same
weight is close to 40 percent, being significantly different from
zero. For Argentina, Brazil and Venezuela the fraction invested in
hedged global equity is significant. Chile, Colombia and Peru also
have marginally significant local equity included in the minimum
variance portfolios.

We thus conclude that except for Argentina and Venezuela,
where exchange rate variations have much idiosyncratic risk, in
the other cases unhedged global equity are a significant fraction
of the minimum variance portfolio. Most notably, given the

Graphic Nº 2
CURRENCY VARIANCES AND BETAS RELATIVE TO THE WORLD

EQUITY INDEX

A.  Rolling 60-month relative variances
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statistical significance of our results, we conclude that at least
for Chile, Colombia and Mexico currency hedging has no role
in reducing global portfolio risk. Its only role is to increase
expected returns. In the case of Brazil we find that a significant
fraction close to 40 percent should remain unhedged in the
minimum variance portfolio. Hedging currency risk beyond this
would also have the sole purpose of increasing expected
returns.

4. Interpretation of the results

Summarizing,  our s tyl ized facts  indicate that  from the
perspective of several emerging market based investors currency
hedging increases the volatility of portfolios that include global
equity. A common factor that explains this is that in recent years
there has been an upward trend in emerging market currency
betas with respect to global equity returns. Furthermore, the

B.  Rolling 60-month currency betas

Source: Prepared by the author.
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emerging market investor view of global efficient portfolios
implies significant investments in unhedged global equity.
Except for Argentina and Venezuela, whose exchange rate
movements exhibit significant idiosyncratic volatility, currency
hedging principally has a role in increasing expected returns, and
not in reducing volatility. In what follows we propose a partial
explanation to the above. In any case, it is interesting to notice
that from the perspective of global investors investing in
emerging market currencies, the conclusion is the opposite:
covariance risk has increased.

Graphic Nº 3
GLOBAL MINIMUM VARIANCE PORTFOLIO WEIGHTS

(LOCAL PERSPECTIVE)

Note: wh represents the fraction invested in the global currency hedged portfolio; wp
represents the fraction invested in the local equity portfolio; 1-wh-wp represents the
fraction invested in unhedged global equity.
Source: Prepared by the author.
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4.1 Exchange rate intervention and reserve volatility

If exchange rates are not allowed to float, all volatility-related
measures will be downward biased. Thus, a necessary condition to
detect an increase in currency betas, if it exists, is that countries
allow their currencies to float, overcoming what Calvo and
Reinhart (2002) denominate “the fear of floating”. Fisher (2001)
explains that after successive capital market-related crises,
countries have tended to adopt two extreme exchange rate regimes,
either fixed or floating. He argues that the trend should be towards
floating. Brazil, Chile, Colombia, Mexico and Peru are categorized
as countries with independent floats in 1999. Argentina had a fixed
exchange rate and Venezuela had established rates within crawling

aL’ wGL whL wPL

ARGENTINA Coefficient 0,0016 0,0144 0,9737 0,0119
t-Statistic* 0,2749 0,3485 21,8643 0,2429

BRASIL Coefficient 0,0017 0,3848 0,6560 -0,0408
t-Statistic 0,3471 5,8440 5,7480 -0,4512

CHILE Coefficient 0,0008 0,9195 -0,1030 0,1835
t-Statistic 0,2036 5,4136 -0,6911 1,5870

COLOMBIA Coefficient 0,0053 1,0548 -0,1489 0,0940
t-Statistic 1,0814 5,7930 -0,7778 1,6890

MEXICO Coefficient 0,0034 0,9586 -0,0012 0,0426
t-Statistic 0,5613 3,0820 -0,0035 0,3416

PERU Coefficient 0,0043 0,8886 -0,0764 0,1878
t-Statistic 0,7716 1,0984 -0,0951 2,3071

VENEZUELA Coefficient 0,0031 0,0330 0,9040 0,0630
t-Statistic 0,5799 0,7680 12,6640 0,6952

Table Nº 2
ESTIMATED MINIMUM VARIANCE PORTFOLIO WEIGHTS

Sample: 2001:01 2005:12
* White Heteroskedasticity-Consistent Standard Errors & Covariance
Source: Prepared by the author.
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bands. Of course, these regimes have changed through time, as the
reviewed evidence indicates.

An imperfect way of measuring the degree of exchange rate
intervention is through the volatility of foreign reserves, since if
the local monetary authorities want to impede exchange rate
movements they need to generate movements in reserves of the
same sign, e.g. to avoid local currency devaluation they need to
sell reserves. This measure is imperfect because exchange rates
can vary due to changes in expectations regarding the future
availability of foreign currency, and when the exchange rate is not
allowed to float this will not be reflected in the current level of
reserves. Analyzing the evolution of reserve volatility, a natural
segmentation appears8. The low-reserve volatility countries are
Chile, Colombia, Mexico and Peru, precisely the countries for
which we cannot reject the hypothesis that the global minimum
variance portfolios are fully invested in unhedged global equity.
The high reserve volatility countries are Argentina, Venezuela and
Brazil, although in the latter case there is a clear downward trend.
Therefore, these results suggest that at least partially, increased
betas are due to a world trend toward floating.

4.2 Flight to quality or expectations?

A frequent explanation used to explain sudden currency
devaluations is the “flight to quality” hypothesis (see for example
Bernanke et al (1996)). Under this view, a sudden increase in risk
aversion (or fear) leads investors to sell risky investments in favor
of safer ones. This is one of the possible explanations for positive
currency betas: global stock markets tend to fall when there is
flight to quality, and this is correlated with capital flights from
emerging markets, creating the negative correlation between local
exchange rates variations (measured as local currency per unit of
foreign currency) and world equity returns. This is a flow of funds
approach.

8 See Walker (2006).
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An alternative explanation is that global equity markets anticipate
future economic growth (Fama (1990)) and emerging market
export prices are likely to be positively affected by this (see
Borensztein and Reinhart (1994) and Hua (1998)). For open
economies that significantly rely on exports,  especially
commodities, this implies that the behavior of global stock
markets helps revise expectations regarding future export returns
and availability of foreign currency, implying the negative
correlation. Since this explanation is via expectations, it would
usually be associated with an asset pricing approach for explaining
exchange rates9.

A way to begin discerning between the two explanations is by
analyzing the incremental explanatory power of a variable that
presumably better captures the flight to quality phenomenon:
credit spreads. The interest rate spread between investment grade
(Baa-rated) and high grade (Aaa) US bonds should increase when
there is flight to quality. Thus, if this is the appropriate
explanation, changes in this variable should take away at least part
of the explanatory power of global equity returns.

Our results, which are not presented here10, indicate that including
“flight to quality” proxy variables does not reduce the significance
of the currency beta, and alters it only slightly and we still observe
very large increases in currency betas in Brazil, Chile and
Colombia. We thus conclude that the evidence does not support the
hypothesis that the higher betas are caused by‘“flight to quality”.

5. Summary and conclusions

We analyze the currency hedging decision for international equity
investing from the perspective of emerging market based
investors. In this case currency hedging should increase expected
returns, so we ask ourselves if there is a free lunch in this case. We

9 For example, Lefort and Walker (1999) analyze the Chilean peso’s similarities with
other local financial assets.

10 See Walker (2006) for a more complete analysis of these issues.
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conclude that there is not. We find for these investors that currency
hedging on average increases volatility. For Brazil, Chile,
Colombia, Mexico and to a less significant extent Peru, global
minimum variance portfolios include a large fraction invested in
unhedged global equity. The reason for this is that Latin American
currency betas with respect to global equity have tripled on
average, comparing the last five years with the previous five.
Intuitively this means that – more strongly than before – emerging
market currencies tend to depreciate when global equity returns
are negative and vice versa. Therefore, hard currencies act as
natural hedges against negative returns in global equity. We also
explore whether this is due to a “flight to quality” phenomenon.
When there is flight to quality global stock markets tend to fall at
the same time that capital flights from emerging markets
depreciate their local currencies. The evidence does not support
this hypothesis. We propose an alternative explanation: global
stock returns anticipate future growth, which implies better export
growth prospects for emerging markets anticipating also greater
future availability of foreign currency. As a consequence, given
that many countries have adopted floating exchange rate regimes,
and that international trade has increased, we observe higher
currency betas.
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STRATEGIES FOR INTERNATIONAL
INVESTMENT OF PENSION FUNDS

DAVID F. HOLSTEIN1

We will deal here with four points. The first is: why invest
internationally? As far as I know, everyone believes in this story,
so I am going to leave it out. The second aspect here are those
decisions that follow on from the decision that one wants to go
international. What ought one to think about and, probably, what
would one like to think about and do? In third place, we will
study portfolio structure and how to manage international assets
more effectively. The fourth point is to understand something
about American Pension Fund Plans, which I hope will interest
you, perhaps only as additional information or as a relevant
framework. Fama (2006) says that it may be better for investors
from emerging markets to invest in developed markets, which I
believe is sufficient proof of the previous statement. If one
observes the indexes of emerging markets in Latin America,
versus the rest of the world, one sees a very different structure
per sector, so that if one wants to cover different areas, one will
need to go to the developed world to obtain them (See Graphic
Nº 1).

To begin in terms of the major decisions that have to be made if
one wishes to internationalize, what must we think of?

1 Postraduate studies in economics and BA in mathematics, New York University at
Albany, appointed collegiate financial analyst. Currently president and specialist in
investment at Capital Guardian Trust Company.
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1. How much to internationalize?

The first thing to consider is the size of the market in stock
exchange terms. People seem to think about the capitalization of
world markets and how much is invested in the different regions.

Investments may be in bonds or equities and we will get a feeling
for the likely range of opportunities.

Another way of viewing opportunities, which was also popular in
the past, was to consider the fluctuations of the GDP. It is possible
to look at the economies of the world and say: “I would like to
have share coverage corresponding basically to the economies
with the highest growth rates in the world.” All investors, when
examining their international coverage, tend to go for the familiar,
in other words, their view has a country bias. I believe there is
some justification for this, because the liabilities they want to
cover are usually in local currency: there is a certain amount of
interchange in the sense that one would like to cover them to some

Graphic Nº 1
DIVERSIFICATION

Source: Prepared by the author.
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extent by using the local currency of one’s own country; there is a
certain reason behind this country bias.

If one wishes to be very quantitative, what one usually does is try
to define a model of how much there should be in each of the
different asset classes, which leads to the process of optimization.
On doing so, it is already possible to see some efficient frontiers.

A prior condition to optimization is establishing what assets really
enter in the different classes as well as defining the parameters of
the expected returns, the expected risk of the asset classes and the
correlation of the expected asset classes. After this, it is possible to
create efficient frontiers concerning what is the best way to
achieve any interchange between risk and return, which will derive
in a combination of assets.

The problem is that very small differences in expectations tend to
produce different results; so that after making all the calculations
you obtain the expectations and then you need to backtrack and
think whether the results make sense, whether we are satisfied
with the results. When performing this exercise, most people tend
to place restrictions on certain asset classes. From the point of
view of the Unites States, real estate is always restricted as it has a
very low correlation with equities and bonds and therefore tends to
be chosen by the optimization, because it is a great way to
diversify. It is always a good exercise to understand what the
correct asset classes are: what one thinks of is their potentialities
over time, but in relation to what is obtained after doing the
exercise, it would seem common sense to really define the asset
classes and their relative weighting. Finally, if one observes the
typical benefits plan in the United States, 25% of the allocation in
equities would be in international investments. And, once again, if
one looks at the size of the markets (in terms of stock exchange
assets) it would be of around 50%. Thus, the benefits defined by
the so-called sophisticated investors of the United States reveal the
same “domestic bias”.

With regard to the allocation of assets, in other words, with regard
to their distribution, invested internationally, it is important to
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recognise that this depends on local expertise and on how much
one wants to delegate to others. If one is relatively uninvolved,
one should not be participating in the allocation of assets between
countries or regions, or how much one can really have, in terms of
equities, in the country / world index, which is, in fact, a global
reference portfolio for equities, saying “I am going to hire
managers that contrast with this reference point to take decisions
for us in terms of how much is being invested in Europe, specific
markets, etc.”

If one considers the average participation of a scheme or fund, the
world is divided into a greater number of parts. Thus, typically,
people will have views of the United States, of emerging markets
or developed international markets. This would be something like
an average where, as a fund manager, one takes some measure of
responsibility over assets about which one has a view from among
these different types of assets, and they can be allocated on a long
or short term basis in those particular markets. I still have a
tendency to do this, because I believe that even if increasingly
smaller parts are taken, it is necessary to have an administrator
who can see the world and all the opportunities and is capable of
choosing where those opportunities lie, even if one is having a
greater control over the decision of asset allocation.

Finally, there is the idea of dividing the world into many different
parts. This comes very close to “I have the vision of many
different areas, many countries” and the positive aspect of this is
that one is approaching the idea of specialized managers. The
greater the number of such managers that are hired, the greater the
number of allocations in smaller companies from different regions,
which derives in a small benefit from having done so. Of course,
one expects to be able to add value on taking the decision to
allocate assets or taking control of this in many dimensions,
departing from the notion of the global administrator in this
scenario.

From the perspective of the United States, we observe the
differences between returns on investments made to reduce risk
and those that were not made that way in the developed markets
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MSCI. On the right side of Graphic Nº 2 it may be seen that, in
general, over a period of fifteen years, currency hedging did not
really matter because the same points are obtained. Therefore,
both protected returns and unprotected returns are very similar
from the perspective of the United States. What we do see is that
there is a trend towards currencies in contrast with the dollar, a
trend that is in fact an opportunity to add value. Therefore, it
does not matter in terms of currency schemes or in terms of
currency management,  whether there are protected or
unprotected reference portfolios. What does matter, and is a good
point to consider, is that when one invests internationally one has
the ability to separate the decision about equities from that of
currency, so that even if one has the best equities portfolio, one
has to ask the question: is that the best currency portfolio? There
are currency managers who are experts on the subject and can
translate the currency position into something that can perform
better over time. For investments in equities on international
bases, it seems that equities managers fail to observe what is
implied in terms of currency from a broader or top-down
perspective. They may be trying to include it in a company, but
they do not see it as a trend of what the company is. One can hire
experts to add value in terms of the gains from the correct
combination of currencies within the portfolios.

Graphic Nº 2
CURRENCY: NECESSARY EVIL OR OPPORTUNITY?

Source: MSCI EAFE indices with gross dividends reinvested.
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If one observes the fixed income part of the jigsaw puzzle, the
situation is completely different. Fixed income managers really have
to take into account the returns of the investment in currencies when
they consider international bond allocation. However, the managers
of equities portfolios tend to perform poorly in managing
investments in currency from a point of view of “risk and return.”

2. Active or passive portfolio?

Finally, here is where I disagree with Mr. Fama’s presentation.
There is active vs. passive management: if  one invests
internationally, should one have a passive index portfolio, or
should one try to add value? Table Nº 1 shows data with the annual
returns over three years for some assets in the United States. As
we can see, throughout this period, value has been added on all
asset classes on the basis of active management and this has to do
with average administrators, in the middle of the pack.

Finally, one must note that the amount of added value tends to
correspond with what I believe is the market’s relative efficiency.
If we observe the fixed income side in the United States we see
that it is a very difficult place to add value: the average manager is

Source: 10-year annual returns – Frank Russell Universe.

Table Nº 1
ACTIVE STRATEGIES ADD SIGNIFICANT VALUE

Equity
Global 9.7 7.5 2.2 MSCI World Index
Developed
international ex U.S. 9.5 6.2 3.3 MSCI EAFE Index
United States 10.3 9.1 1.2 S & P 500 Index
Emerging Markets 10.8 6.8 4.0 MSCI Index

Fixed Income
Global 6.0 5.0 1.0 Citigroup World Gover-

nment Bond Index
United States 6.4 6.2 0.2 Citigroup BIG Index

Asset class Median Benchmark Value Benchmark
manager % % added %
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adding only 20 base points. If one observes equities in the United
States one can see again the relative efficiency in the plans: 120
base points. If one moves to the international plane, in developed
nations, it is 300 points, whereas in the emerging markets it is
around 400 base points. The idea that the managers can
consistently add value and benefit from the inefficiencies of these
markets seems to emerge from the observed data, which comes
from certain types of quality institutional management over
different periods of time.

3. Construction of the program

Until now we have highlighted the types of decisions that must be
made; now, how do you construct an international equities program?
Table Nº 2 offers a schematic visualization of some of the options
facing the manager. The investment process is shown on the left side,
while the right side shows the idea that setting up an international

Table Nº 2
ASSET MANAGERS AND MANY OPTIONS

• Style – Value, Growth, Core
Market Oriented

• Market capitalization

• Top-down
– Rotation among style, countries,

sectors, and market cap
– Thematic

• Bottom-up fundamental analysis –
stock picking

• Quantitative

• Passive and enhanced index

• People

• Process
– Repeatable
– Consistent
– Sensible

• Performance
– Peers or benchmark
– Proof statement

• Price

Investment processes Selecting managers

Source: Prepared by the author.
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investment program requires a diversity of types of managers, skills
and market focuses in determining the type of shares to hold.

Investment style includes aspects such as growth of value, market
or nuclear orientation; well, they all have some small differences
in terms of how to approach the choice of shares, market
capitalization, the capitalization of large and small companies that
have slightly different positions on risk and, finally, the top/down
or bottom/up strategies of the managers. In terms of the top/down
type of strategy, I believe that the managers who observe the world
systematically try to imagine that the economies are growing more
or try to turn around inside those countries, in their sectors. Then,
the bottom/up position, with which we are more familiar, is in fact
about share figures.

There are two other alternatives: quantitative investments and the
passive local indexes, which are always options in any space.
There are many investment processes from which to choose.

How, in fact, will we choose the managers? In the United States it is
very easy, as we have the “Four P”, which are easy to remember. Here
I would like to collate two ideas. According to my view, over the
course of time the investment process has been the most important
thing to enable managers to differentiate themselves from one
another. What we are looking for is a process that can be repeated.

Does this makes sense over time and is it solid? Will it work in
different environments? The other idea is: Is the process
consistent? Does it make sense to go from “A” to “B” to “C” to
see how the information is processed and reach conclusions? And,
finally, is it sensible, does it generate belief? There is no point in
investing in an investment manager that one does not believe in, in
terms of what it is trying to achieve with our resources. This is
another part of the equation: that the resources coincide with what
one wants in terms of the investment process. I am just going to
say two quick things in relation to this:

Performance is the proof of what is proposed. If one has appropriate
people and processes, when you put them together, their



303

David F. Holstein / Strategies for international investment of pension funds

performance is also good. This is not the starting point, it means
looking around and seeing who has done well and then looking only
at that manager. The reason is that persistence of performance is
usually not as good throughout the whole group of managers and
one ends up chasing alpha, which tends to be a losers’ game in the
long run. One should observe performance rather than results.

Finally, the price. The price is usually difficult because, of course,
we all want these services at the lowest possible price, but there is
a trade-off. It is price versus what is expected in terms of returns.
In the United States, this has typically been observed in terms of
gross performance, but recently this has been changing to net
performance. What is net performance, after commissions, in
terms of returns and of our expectations?

We should be willing to pay a little more for strategies that are
going to generate more alpha returns and a little less for index

Table Nº 3
QUALITATIVE VS. QUANTITATIVE INVESTMENT

• Identify factors that have been
associated with success

• Process evolves over time
new variables

• Typically value-oriented and
sector/country neutral

• Key positives
– Rank large number of stocks
– Portfolio construction reflects

degree of attractiveness
– Dispassionate
– Understand portfolio results

• Value added via gaining specific
company insights
– Model financials
– Understand company strategy
– Interact with management

• All disciples – deep value to
growth

• Challenges
– Manageable universe
– Differentiate investment

process
– “Argument” with consensus

Quantitative Fundamental: Stock - pickers

Source: Prepared by the author.
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fund increases. This is the way in which this problem should be
approached.

I will take a moment to refer to what I consider a relatively
interesting idea: Qualitative investment, versus quantitative
investment (See Table Nº 3). When one takes emerging and
developed markets internationally, as data becomes more robust,
one sees many more quantitative administrators in the space. If
one looks back ten years, there were very few quantitative
managers, even before developed international space.

But as data has improved, there are now more managers using
financial data to choose shares. On quantitative bases, it is to be
expected that managers will form relationships that have been
helpful throughout history, with a high probability of these
relations becoming robust in the future: if they made sense in the
past, they will continue to make sense in the future.

There has been some success in seeing what has worked in the
United States in the past and applying it to developed countries
now. As markets become more efficient, some variables are thrown
into confusion. If we look at the positive keys of quantitative
investment, what can really be seen is a large number of shares. It
is possible to see the complete universe of them and there is a
reason for having them. It is dispassionate; one does not love a
company, one likes it because it has a low “PE”, a low purchasing
price, because it has some low financial variables.

If I move to the other side in terms of choice of shares, this involves
slightly more judgement. The people in charge of choosing the shares
will model the financial variables, they will observe strategies but, in
the end, they will interact with managers. At the end of the day, they
will imagine a scenario in which they believe, and, as purchaser of
their services, one has to believe that they know something special
that provides them with some kind of market argument.

In varied forms, their conclusions are different from those that
exist in the market, because the market has already reached the
typical conclusions about prices, so they must reveal some
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disagreement. Upon choosing them one must be capable of
differentiating their processes, which make some sense and the
reason for wanting them to be included in the portfolio.

4. Trends in pensions in the US

If we observe the trends in pensions in the United States, we will find
that they are changing, and dramatically, in order to define new
pensions organizations: it is no longer the “defined benefit plan”,
trying to maximize returns and minimize contributions: we are trying
to observe the fund status that introduces liabilities into the equation.
What is sought is the promise of a pension with which one is
satisfied. We are trying to reduce the financial aspect, what has to do
with returns, the volatility of the returns. What are the implications of
this for the pensions plan? One of them is to ask, since liabilities
matter, whether there is more fixed income in the benefit funds of the
United States or whether the duration of these portfolios has been
extended. Just another way of saying the same thing. The other idea is
to reduce the risk of the portfolio. When one looks at a U.S. pensions
plan, ninety six per cent of the volatility has to do with the allocation
of equities and all the rest is noise. So, when the aim is to reduce the
plan’s volatility, this means reducing equities. Generally speaking,
bonds are taking over a greater proportion of the portfolio as
liabilities and equities are being further reduced as a result of the idea
of reducing volatility. But pension plans should not give up on returns
in general. All these ideas that come from the United States are an
attempt to reduce the coverage of equities while still maintaining
returns. The beta of the portfolios is used, but an environment needs
to be created in which it is possible to add value. In the alpha space
there was a lot of alpha corresponding to the average manager
inserting himself into the international space. A very typical notion is
that people think of taking some assets from the United States and sell
them, but they have to be sold in the international market and bought
in the U.S. market, maintaining the assets in international hands, as
that is where the alpha is, trying in this way to change the beta of
market coverage. This strategy has become very popular.

Another popular idea is a stronger handling of the assets. Thus,
what are sought are increased returns on whatever is done. These
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strategies seek to obtain a double return from international assets.
There are equities managers who try to obtain value or greater
returns by choosing shares. There are the currency managers, who
seek to obtain more value by positioning themselves in the correct
currencies all the time.

Similarly, there are people who act globally, trying to obtain assets
and move them among different asset classes in different countries
in order to obtain a concealed strategy and add some value. Finally,
structures of more aggressive managers. The idea of passive
investors is being left behind in the United States. When people
think about how to add value, they are moving from a passive
portfolio to an improved index, and from there to more aggressive
managers where they try to add value on that dimension.

Many stories have been found, that are being applied to the United
States, to define contributions in a recognised way. People are
trying to reach the area of fine-tuned contribution.

This has to do with education versus property. Corporate plans must
continue to compete for the retirement funds of the employees.

In the United States, due to legal proceedings, there is more
education on the subject and employees are not going to be told
how to invest their funds. The two ideas behind this are automatic
registration, so that people remain in a program and second, life
cycle funds, where the basic allocation of assets may occur.

In conclusion, I would like to highlight a few points. First of all,
investing abroad is an “easy” decision to make. Secondly, experience,
resources and energy may limit your efforts, and for this reason it
may be necessary to implement strategic patterns to increase know-
how and, on the other hand, produce good returns for the extra effort
required to manage assets more aggressively. Thirdly, three aspects
are important in understanding objectives, goals, responsibilities and
limitations: i) don’t invest in anything you don’t fully understand, ii)
being cynical, sceptical and deliberate in taking decisions are positive
qualities and iii) common sense, higher returns involve higher risk.
Finally, new ideas and investment vehicles may provide opportunities
to achieve objectives in a more effective manner.
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1 CEO of Eurizon Capital SGR (formerly Sanpaolo IMI Asset Management SGR) in
Milan since July 2004. Eurizon Capital is part of Eurizon Financial Group, the asset
management unit of the Sanpaolo IMI SpA banking group.

2 From The 2005 United Nations Word Population Prospects Database.

INVESTMENT DECISIONS
NEAR RETIREMENT AGE
HOW TO SATISFY THE NEEDS

OF THE FUTURE RETIREE

EUGENIO NAMOR1

1. Introduction

Purpose of this brief introduction is to provide evidence to support
the view that there is no clear way to offset the imbalances of the
current demographic trends. That is especially the case for most
western economies where the traditional “pay as you go” pension
systems are going under severe strain and in some cases are close
to collapse. The implication is that thorough and radical reforms
are no longer deferrable in the countries that still apply a pay as
you go system, nor is a fine-tuning reform in the ones that already
adopt pre-founded schemes.

1.1 Demographic overview

The charts below2 show the growing portion of retirees by region
as a percentage of the overall population, at three different points
in time – 1950, 2000, and 2050.

Globally the percentage of retirees versus total population is
expected to increase from 7%, or 420 million, in 2000 to 16%, or
1.5 billion, in 2050. With the notable exception of Chile, the
picture of the other Latin American countries looks very different
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Graphic Nº 1
DEMOGRAPHIC SITUATION

from the situation in Europe and in the US, as their demographic
structures appear to be shifted fifty years backwards.

A good reference is provided by a quick analysis of the different
stages of the European evolution during the past 50 years and by
the projection of what might happen in the next 50 years.

• Only 50 years ago, the European population structure was well
balanced. Many young people (including the baby boomers)
were waiting to take on an active role in the society. The
number of active workers was more than adequate to fully
support fewer retirees.
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• Today’s situation is much less healthy. In some way the shape
of the demographic structure has turned from a pyramid into a
circle. The broad base of the young in the 50’s now comprises
the rump of the worker population in 2000. Workers are hardly
managing to support the retired layer and the future workers
are most unlikely to be able to do so at all.

• Looking at the 2050 European population forecast, it strikes
that the pyramid, after turning into a circle, after 100 years
reverts into another pyramid, although this time completely
upside-down! The retirees are more than the young; the
workers are concentrated in the older layer. Moreover,
projecting the described situation further in the future, the
outlook would be even worse.

Looking at the chart below, the portion of retirees in 1950 was
higher in the US than in Europe (9% versus 8%), although due to a
larger degree of immigration in the US, that trend had reverted
fifty years later. As a consequence, in the US, the portion of
retirees had grown by only 3% to overall 12%, while in Europe it
almost doubled, to 15%. In the case of Asia and Latin America, the

Graphic Nº 2
PERCENTAGE SHARE OF RETIREES VS. OVERALL POPULATION

1950 - 2050, by Region

Source: Strategic Insight; UN World Population Prospects Database.

US AsiaEurope Latin America
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Graphic Nº 3
LIFE EXPECTANCIES IN SELECTED COUNTRIES BY GENDER

Source: GDV.
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share of retirees over the total population will reach 17% and 18%,
respectively. This is lower than the US, (21%,), and indeed much
lower than Europe (28%).

The number of workers in Europe (see Section 1.3 below) in the
50’s outnumbered the retirees by seven to one, and the forecast is
that it will reach two to one by 2050.

Those demographic trends, higher life expectancies (see chart
below) and a rising portion of retirees relative to the working
population, highlight the importance of investments associated
with individual retirement and the role of investment vehicles such
as mutual funds to achieve financial and retirement goals.

In markets such as the US, mutual fund investments both in terms
of assets under management and net cash contributions are
primarily driven by retirement needs. We estimate that about 75%
of equity fund flows in the US between 1997 and 2005 sourced
from retirement accounts.
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Graphic Nº 4
U.S. Equity Fund Flows

1997 - 2004 ($1.3T)
U.S. Equity Fund Assets

12/04 ($4.9T)

Taxable Accounts
Taxable Accounts

Retirement Accounts Retirement Accounts

At the same time, retirement surveys regularly state the widening
gap between investor confidence and actual retirement savings.
The annual Retirement Confidence Surveys (RCS) of the
Employee Benefit  Research Group (EBRI) suggest that
notwithstanding an improving economy and intensified retirement
education efforts, the percentage of Americans who say they (or
their spouses) have saved any money for retirement has more or
less stagnated since 2001, at about seven in 10 workers, after
rising from 1994 through 2000. Roughly six in ten workers
indicated they are currently saving for retirement. Continuing a
trend, Americans are nevertheless quite confident about their
financial prospects in retirement. A quarter is very confident they
will have enough money for a comfortable retirement, while 4 in
10 said they were somewhat confident. Yet most workers have
very little money saved. Among workers providing such
information, more than half reported total savings and investments
(excluding the value of their primary home) of less than $25,000.

1.2 Ageing population: Global Wealth Shortfall

A recent report by Mckinsey,3 focuses on the global capital
shortfall (Net Financial Wealth) as a consequence of the

3 Mckinsey, The coming demographic deficit. How aging populations will reduce global
savings - January 2005.

Source: Prepared by the author.
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Graphic Nº 5
FINANCIAL WEALTH AND DEMOGRAPHICS

Ageing will cause a global wealth shortfall
Household financial wealth: $ trillions, 2000

Extrapolation of historical growth*
2003-2024 projection based on demographic trends

U.S. Japan U.K. Italy Germany TotalProjected
shortfall (%)

Source: BLS Consumer Expenditure Survey, Diary Survey, Federal
Reserve Flow of Funds (June 2004); McKinsey Global Institute
Household Financial Wealth Model.

U.S.: 1975-2003, Japan: 1969-2003, U.K.: 1975-2003,
Italy 1986-2003, Germany: 1991-2003.
Source: McKinsey Global Institute Household Financial Wealth
Model xe com tipos de cambio.

In the U.S., Ageing will drive a $19 trillion wealth
shortfall by 2024

Household financial wealth, $ trillion, 2000 1975-2003
extrapolated
trend

$19 trillion
shortfall (37%)

MGI
projection of
demographic
impact

demographic trends that has characterized the world’s three
wealthier areas (US, Western Europe and Japan) during the past
two decades. The report analyzes five countries: US, Japan, UK,
Germany and Italy.

The social security system and solvency of pension plans (DB, but
also DC) is at risk if the household age structure, savings behavior,
or rates of financial asset appreciation does not change.

• Household financial wealth growth will slow by more that
70%, from an historical 4.5% to 1.3%

• The NFW level will fall by 36% ($31 trillion), compared with
the projection at the current rate of growth

There is not a unique solution that can contribute to offset such a
huge shortfall. For example, we cannot rely on cross-border
savings flows, because of the synchronized decline of the prime
saver ratios (see chart below). Neither China nor India or other
fast growing economies can cope with the global wealth shortfall.

Younger generation are earning much more, but saving less (and
increasing their liabilities as the easier and cheaper access to the
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Graphic Nº 6
REAL RATE OF FINANCIAL ASSET APPRECIATION IN

THE DEVELOPED WORLD

Percent, adjusted for inflation

*Discrepancies in the data for 1986 made it necessary to use an assumption (the 1985
value was used).
Source: McKinsey Global Institute Household Financial wealth Model.

US
(1975-2003)

UK
(1975-2003)

Germany
(1991.2003)

Japan
(1975-2003)

Italy*
(1982-2003)

0.95%

0.87

-1.10

-1.80

-3.60

credit and they are more comfortable with debt) than their elders;
but the Mc Kinsey study finds out that increasing savings would
be only a partial solution.

Of paramount importance to cope with the global net financial
wealth shortfall is the returns on savings which should be
higher.

The poor asset appreciation in real terms is strictly linked to the
historical asst allocation.

The better performance in US and in UK is mainly due to the
diminishing portion of assets invested in cash. The optimization of
the asset mix will be important to boost returns, especially for
Japan and continental Europe.
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1.3 Crisis of the European pension system

The two main trends that affect the developed countries are even
more apparent in Europe:

• Longer life expectancy
• Lower birth rate

The two charts above are self-explanatory of the European
situation.

A strong increase in immigration would only make the situation
milder. In the case of Germany, for example, the UN calculates
that the country would need, in the next 45 years, something like
190 million young immigrants, more than twice as much than the
current total population of 80 million, to maintain the current
dependency ratio.

Similarly, a sudden and sharp increase of the birth rate in Europe
would start to show some effects only after several decades.

The table below puts what hasbeen said from a more immediate
point of view. The original ratio of seven workers to every one
retiree of 1950 is projected to decline to a level of two to one by

Graphic Nº 7
EUROPEAN FERTILITY RATE 1960-2003

Death rate for women

1960

Change 1960-2003

2003

European mortality rate (Sorce CEA)

Number of women alive

Age

A
li

ve

D
ea

th
s

Death rate for men

European fertility rate 1960-2003

2003

Number of men alive

Source: Prepared by the author.
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Table Nº 1
DEMOGRAPHIC CHANGES 1950-2050

1950 1975 2005 2025 2050

Retired (65 +) 45m 77m 115m 148m 148m
(8%) (11%) (16%) (21%) (24%)

Worker (20 - 64) 313m 382m 446m 415m 334m
(57%) (56%) (62%) (60%) (55%)

Young (0 - 19) 189m 217m 163m 133m 129m
(35%) (32%9 (23%) (19%) (21%)

TOTAL 547m 676m 725m 696m 611m
(100%) (100%) (100%) (100%) (100%)

Source: UN World Population Prospects Database.

2050, and the situation looks even worse when we take into
account the decreasing number of young people.

There is no easy way out: the State “pay as you go” pension fund
systems have become unsustainable all over Europe. The present
demographic situation and its projections through year 2050 can
only worsen the scenario. This gloomy outlook scenario will put
an increasing pressure upon European countries to make though
policy decisions, choosing among a series of available options,
such as:

• Maintain the pay as you go system, but increase contributions
and taxes

• Increase the employment rate
• Raise the average age of retirement
• Shift to public pre-funding system
• Shift to private pre-funding system

Although a mix of the above might be needed to re-balance the
European system, particular emphasis should be devoted to the last
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option. However we would like to emphasize that it is most
unlikely that Europe is in the position to follow the Chilean model
of switching to a system of fully privately run schemes, for a
variety of reasons:

• It is necessary to pay current pensioners under the state run
pension plan

• A residual “pay as you go” part can help to mitigate the bad
effect a private system might have on the weakest part of the
society

There is a risk diversification issue: “pay as you go” systems
are fully exposed to demographic risks, while funded system
diversify the risk, providing also an exposure to capital
markets.

However, whatever the European countries’ policy decisions, it
appears that under whatever scenario individuals will be
increasingly reliant upon private pension plans as the “pay as you
go” systems go under pressure.

1.3.1  European Private Pension system is underfunded

The European Private Pension system is more developed in some
countries than in others, but even in the former the non-State
pension plans are underfunded. From various surveys (such as the
annual Retirement Confidence Surveys) it emerges that most
individuals do not have a correct perception that they are not
saving enough, as they feel comfortable they will be able to
maintain their quality of life after retirement. This is the case
especially now, as the number of DC schemes is growing relative
to the DB ones. In the chart below, representing the total AUM of
the Pension Funds in each European country, it should not come as
a surprise that Germany, France and Italy are not ranked at the top,
due to their extremely generous public pension systems. It is
however less expected that a large country like Spain is ranked
among the last four, together with smaller countries such as
Belgium, Austria and Portugal.
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Graphic Nº 8
PENSION FUND AUM PER COUNTRY

Source: Mercer Investment.
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The next chart puts the pension fund AuM as a percentage on
GDP. UK is not first anymore, replaced by impressive percentage
for Holland and Switzerland. The characteristics of Germany,
France, Italy and Spain are now even more apparent.

When we look below at the AuM per capita, we observe a better
situation for Italy and to a certain extent for Germany, although
France and Spain fell under ¤2000 per head!

The last chart underlines that, even in the wealthier countries and
even in UK, that has a developed private pensions plans, the
European system is under-funded. That has been emphasized,
among the others, by the UK Pensions Commission itself, which
has stated, “As private companies have limited access to generous
pension plans, more than 12 million people in Britain (one-fifth of
the population) are not saving enough for retirement.” The surge
in housing market has even worsened the situation, channeling
savings into real estate.
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Graphic Nº 9
COUNTRY PENSION FUND AUM AS PERCENTAGE OF GDP
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Graphic Nº 10
PENSION FUND ASSETS PER CAPITA

Switzerland

Netherlands

Denmark

United Kingdom

Sweden

Finland

Ireland

Norway

Italy

Germany

Austria

France

Portugal

Spain

Source: Mercer Investment.

C
ou

nt
ry

EUR 000s per head



323

Eugenio Namor / Investment decisions near retirement age

2. Pension funds and their asset allocation

2.1 Defined Benefit - A dying mammoth?

Low interest rates by historical standards, the decline of equity
markets at the beginning of 2000 and the growing number of
retirees are putting under question the future of the defined benefit
pension plans.

The two main issues are:

• Individuals should do more to ensure a comfortable retirement
• Pension funds should focus on their long term liabilities in

their investment style, and seeking asset classes to match
them

The crisis is global, and is spearing virtually no country. A good
example is provided by the crisis of DB pension funds both in the
US and in the UK:

2.1.1  The US crisis

In the US Defined Benefit pension plans are still common at large
companies, but not so for small and mid-sized firms. During the
last 10 years no new DB plans have been launched. Once
considered the best way for the retirement plans, they are now an
headhake for both employees and employers; the latter are opting
more and more for defined contribution (DC) plans, such as
401(k)’s.

Most of DB plans are seriously underfunded, the main reasons are:

• The growing number of retirees receiving DB pensions, as the
baby boomers are reaching the pension age

• The long bear market in stocks with its sharp and violent start
in 2000 that severely reduced the assets

• The continued decline in long-term interest rates through
2005, which raised the present value of the pension
obligations
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Table Nº 2
S&P 500 2004 PENSION STATUS REPORT: HISTORICAL PENSION DATA:

datos históricos de pensiones

Source: FRBSF, Standard & Poor’s.
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$ billion

Pension funding status of S&P 500 firms

Many companies are going bust due to benefit costs as their DB’s
are facing a consistent gap between assets and obligations.

The shift towards DC is causing concern: with DB plans
employers sustain all the risk, as the benefit is fixed (in relation to
many parameters, i.e.: age, years of service, salary, etc.), while in
the DC plans, any potential loss is sustained directly by the
beneficiaries, as the benefits depend only on the amount of the
contribution and the return on investments.
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• By 2002, the aggregate net funded deficit of the pensions of
companies in the S&P 500 amounted to more the $200 billion.
In 2003 and 2004, the deficit narrowed but was still at a very
high $160 billion net underfunded

• DB pension plans in the U.S. have somewhat improved funded
status in the last few years. According to Goldman Sachs
research, the funded ratio of S&P 500 plans has risen to 92%
at the end of 2004 from 84% at the end of 2002 as a result of
strong returns on asset and contributions from plan sponsors,
driven by double-digit profit growth and solid cash flows,
offsetting increases in pension obligations due to falling long-
term interest rates. Many plans are adequately funded or have
the capacity to increase funded status levels. Most of the
problem is confined to a small number of companies and
industries that are facing operational difficulties

• The deterioration in the PBGC’s (Pension Benefit Guaranty
Corporation) net position mirrors the decline in the pension
funding status of private pension plans, and is best shown in
the chart below from the PBGC’s Pensions Insurance Data
Book.

• Total benefit payments from the PBGC have also sharply
increased since 2001

• Decl in ing in teres t  ra tes  increased bond pr ices  and
strengthened the asset values of plan assets, but this was
less than the negative impact on the liabilities due to the
duration mismatch in most DB plans. As a result, many DB
plan sponsors are focusing on pension plan liability
management

• Using interest rate swaps and changing plan asset allocation
towards longer duration bonds are two strategies that DB
plans may use to reduce the “volatility of their funding gaps”

• However, with interest rates recently at historical lows, and
given the recent increases in rates with the possibility of
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Graphic Nº 11
PBGC’S NET POSITION (SINGLE EMPLOYER PROGRAM)

Table of References S-1 from the Data Book of the PBGC Pension Insurance for 2004.
Source: Annual Reports of PBGP (1980-2004).
The net PBGP position is the difference (with a few adjustments) between the total assets
and the total liabilities of the pension program).
The US$3.8 billion deficit originally reported for 1986 was reduced when an order from
the Supreme Court restored three pension plans and returned their pension debts (US$ 1.8
billion) to the LTV Corporation).

Billions

Fiscal Year

(Restored LTV Plans)

further rising rates, maintaining the duration mismatch within
a DB plan might be beneficial as the positive impact on
liabilities would outweigh the negative impact on portfolio
asset values

• Furthermore, moving more plan assets to longer duration
bonds may also reduce potential future returns from not being
invested in other risky asset classes

2.1.2  The UK crisis

• In the UK, 70% of “final salary” (i.e. DB) pension schemes
have been closed to new entrants in the past few years

• As of March, more than 80,000 British workers that had DB
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pensions at a number of companies found that they would
have no or severely reduced benefits as their pension schemes
closed

• The UK’s new Pension Protection Fund (PPF, started in April
2005), proposed levies on final-salary funds to guard against
the risk that members lose all benefits if their company goes
bust, would be an additional financial burden for companies
offering DB plans

• Actuaries estimate that for every £100 of liability of UK DB
pension schemes among FTSE 100 companies, they hold
assets of only £88 as of July 2005

• All but four FTSE 100 companies declared a deficit in their
2004 year-ends. Six companies reported deficits greater than
30% of their market capitalization at that time

• Ninety-two of the FTSE-100 companies have defined-benefit
schemes, and these have mostly gone around deficit in recent

Graphic Nº 12
UK LIFE EXPECTANCY AT 65

Source: CDA, historical data until 2002 for England and Wales.
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years. The headline deficit of £37 billion in July 2005
represents five months’ worth of the companies’ pre-tax 2004
profits, a year’s worth of dividends, or 3% of the FTSE-100’s
market value

• Life expectancy (see chart below) is increasing rapidly,
combined with a forecast low birth rate, it will produce a near
doubling in the percentage of the population aged 65 years
and over between now and 2050, with further increase
thereafter. The baby boom has delayed the effect of underlying
long-term trends, but will now produce 30 years of very rapid
increase in the dependency ratio.

• The Government Actuary’s Department projects that the ratio
of 65+ year olds to 20-64 years olds will increase from 27% to
48% by 2050, but this assumes a dramatic slow-down in the
rate of increase in longevity, therefore the increase might be
much larger UK Life Expectancy at 65

2.1.3 How to restore sustainability of DB? Liability-Driven
Management as a possible solution

In section 3 below we deal with a possible solution to restore the
sustainability of DB, using techniques such as the Liability Driven
Investment (LDI) that focus on the liability rather than on the
return. Possibilities include:

• Using fixed income instruments to match liabilities and reduce
risk

• Searching for additional alpha, through hedge fund
investments, or portable alpha strategies and separation of
alpha sources and beta sources

• Moving to longer term, less constrained equity mandates

Pension fund advisors, investor advisors and investment managers
need to build a strong relationship between them and with the final
investor in order to fully understand the liability requirements and
also to better guide the individual’s choices.
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2.2 Defined Contribution pension schemes. Distortions in
the perception of the retirement age and incoherence in
the asset allocation incoherent

2.2.1  The shift towards lifecycle schemes

In this section we briefly summarize the reasons why the DC
universe is experiencing a substantial shift towards lifecycle
schemes, leaving to section 3 below a more detailed analysis of a
“target-date” asset allocation.

Over the past 15 years DC has experienced a significant growth,
due to the shift from DB business to the more portable DC plans.
Portability means more freedom for the worker but, the individual
is not prepared to make adequate choices on the type of plan and
on its asset allocation. To avoid the risk and the burden of
responsibility for the worker that implies a static or a self-
determined dynamic asset allocation, we register a substantial
growth in the lifecycle funds that provide a packaged option. They
are primarily designed to simplify the decision making process,
especially for individuals with less experience in financial markets
or high risk aversion, by offering a packaged solution that leaves
the asset allocation to others (fund managers) who rebalance the
portfolio. The participant is supposed to stay in the plan all the
way to the target retirement date, and the asset allocation shift
from aggressive to conservative as the target date approaches.

The problem of lack of education and the need of more advisory
does not completely disappear with the lifecycle plans, as many
investors do not use them as they should be used. They tend to
combine them with other funds investments, or they combine more
lifecycle programs, producing a distortion in the optimal and
desired asset allocation. The future growth of lifecycle plans will
depend on investment education.

The flexibility that, for example 401(k)’s plans gives causes that
many DC plan participants still have portfolios that are either
exceedingly conservative, or at times too aggressive given their
risk tolerance or time horizon.
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Graphic Nº 13

401(k)’s average asset allocation 401(k)’s average asset allocation among
participants with two or less years of tenure
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Source: Tabulations from EBRI/ICI Partici-
pant-Directed Retirement Plan Data Collec-
tion Project.

Fixed-income securities include bond funds, guaranteed investment
contracts (GICs) and other stable value funds, and money funds.
“Funds” include mutual funds, bank collective trsts, life insurance se-
parate accounts, and any pooled investment product primarily invested
in the security indicated.
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For instance, in the 2004 ICI/EBRI database, among participants:

• In their 30s they 28% held no equity funds at all
• A fifth of participants in their 50s held more than 80% of their

balances in equity funds

The need to help workers save more and create more diversified
accounts to achieve adequate retirement savings has kept the
attention on the issue of investment advice. According to the
PSCA, advice was available in 56.6% of plans last year, up from
54.1% in 2003 and 41.4% in 2001.

The first chart shows that the weight of equity is still too high near
retirement, and too low at the begging of the working age. The
second, on the other hand shows that the situation is improving
among participants with two or less years of tenure

Among plan sponsors, the need to provide investment advice to
participants is tempered with apprehension about liabilities,
therefore a growing number of DC plans are offering prepackaged
vehicles such as lifecycle funds (see chart), and some are offering
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Graphic Nº 14
PERCENTAGE OF 401(K) PLANS OFFSERING

LIFESTYLE/LIFECYCLE FUNDS

Source: ICI.

managed account services, in order to provide an embedded advice
through Lifecycle Funds.

2.2.2  A few numbers

Mutual fund assets within the DC plans grew by about 16% in
2004 to nearly $1.6 trillion at year-end 2004. According to ICI
estimates, total mutual fund DC net flows accelerated from their
pace in 2003 to reach $66 billion in 2004.

International and global equity funds, which accounted for only
8% of DC plan mutual fund assets at the end of 2003, grew and
contributed for a quarter of total DC net flows into funds in 2004.
Good success also for asset allocation and pre-assembled advice,
ICI’s “hybrid” category, which also includes lifecycle funds,
accounted for 27% of 2004’s DC net flows into funds, although
the category represented only 11% of DC plan mutual fund assets
at the end of 2003. Bond funds attracted only small DC net inflows
last year, while money market fund DC net redemptions persisted,
as they did in all industry.
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2.2.3 Managed Retirement Accounts

Another trend among a small number of plan sponsors is to offer
discretionary management of plan assets among participants nearer
to retirement and those with larger balances. According to the
PSCA:

• 20.3% of plans of all sizes offered a professionally managed
alternative

• The percentage of large plans (with 5,000 or more
participants) offering such managed accounts were up from
8.7% in 2003 to 13.7%

In the next section we analyze a dynamic asset allocation program
that is the base for a lifecycle plan.

Graphic Nº 15
DC PLAN HOLDING IN MUTUAL FUNDS, $ BILLION

Assets Est. Net Flows

12/03 12/04 2001 2002 2003 2004

Domestic Equity 852 996 28 21 32 36

Int’l Global Equity 113 153 2 4 9 17

Hybrid/Asset Alloen 147 185 13 6 12 18

Subtotal Equity/Hybrid 1,112 1,334 43 31 53 71

Bond 129 138 21 24 -1 4

Money Market 115 106 14 3 -8 -9

Total 1,356 1,578 78 59 44 66

Source: ICI.



333

Eugenio Namor / Investment decisions near retirement age

3 H. Markowitz, “Portfolio Selection” (1952), Journal of Finance, vol. 7 (77:91).

3. Asset allocation policy for a pension fund

3.1 Pension funds decisions as inter-temporal and multi-
horizontal

In this part we will deal with key choices of asset allocation and
with the optimal portfolio mix for a pension fund.

The asset allocation problem for a pension fund can be addressed
by recognizing that traditional modern portfolio theory (à la
Markowitz4) provides incomplete solutions to the retirement
issues, partly due to the obvious difficulties in properly estimating
the parameters of the analysis (expected returns, volatilities and
correlations).

Financial decisions related to retirement are inherently inter-
temporal and multi-horizontal, whereas the traditional portfolio
optimization problem is typically uniperiodal in its nature.

Moreover, in their simplest form, they take into account one
investor’s utility function, that typically does not change along
the investment horizon, precisely because of its uniperiodal
nature, although it is indeed possible that the utility function of a
particular subject does  change during her or his life. In
particular, it can be argued that as the time of retirement
approaches, one’s perception of wealth at risk and consequently
the degree to which one accepts to bear additional risk (in the
sense of higher volatility of investment returns) changes, most
likely towards a reduction.

This can be explained intuitively, because in the early stage of
one’s working life, salary could be used to subsidize investment
returns when the latter fail to reach the specified target. Thus, the
degree of risk aversion shown by the investor is usually lower.
Incidentally, this raises an interesting puzzle:
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4 K. J. Arrow, “Aspects of the Theory of Risk Bearing” (1965), Yrjö Hahnsson
Foundation, and J. W. Pratt, “Risk Aversion in the Small and the Large” (1964),
Econometrica, vol. 32 (122:36).

5 J. M. Poterba –J. Rauh– S. F. Venti– D. A. Wise, “Lifecycle Asset Allocation Strategies
and the Distribution of 401(k) Retirement Wealth” (2005), University of Yale.

• On one side, risk tolerance, in the Arrow-Pratt5 sense, is
deemed to be proportional to the level of wealth (e.g. the rich
should be less risk averse than the poor);

• On the other, there is an higher risk aversion in the early stage
of one’s working life

Usually these are the years in which disposable income is lower
and there is a clear trade off between saving and consumption. The
distinct conclusion implied by the advocates of this second theory
is that risk aversion should be inversely proportional to the
investment horizon.

There is an active debate on whether time horizon does influence
the proper asset allocation mix, not only for pension funds, but
also for individual investors. Under this respect a brief review of
the main argument in favor of the two investment thesis supports
the theory that advocates that asset allocation mix does depend on
one’s investment horizon. It also provides theoretical support to
the growing importance of Lifecycle Investment Funds in the asset
management industry, in either case there is an underlying
assumption that usually younger investors show both a greater
flexibility in their labor supply decisions and a higher degree of
risk tolerance6.

Since, over the long run, equities should provide higher risk-
adjusted returns than traditional risk free assets (such as
government bonds), the investor with a long time horizon should
devote a higher share of her or his portfolio to risky assets in the
initial stages of the investment period, while subsequently
reducing the equity allocation as the retirement period comes near.
Results shown in the graphs and tables below provide a certain
level of support to this argument.
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Table Nº 3
TARGET-YEAR LIFECYCLE MUTUAL FUNDS CHARACTERISTICS

(MARCH 2005)

Retirement Year to Net Nº of Stocks Bonds Cash
Year retirement Assets Funds % % %

($ bn)

2005 0 4.1 40 30.0 42.0 28.0

2010 5 11.2 45 49.4 35.4 15.2

2015 10 2.9 22 58.2 35.7 6.1

2020 15 14.5 45 69.7 24.6 5.7

2025 20 1.9 22 79.2 17.2 3.6

2030 25 8.3 39 81.7 13.8 4.5

2035 30 0.6 15 85.2 10.4 4.4

2040 35 3.3 38 88.0 8.4 3.6

Source: Poterba - Rauh - Venti - Wise (2005).

Table Nº 4
S&P 500 RETURNS, IN USD (1965 TO PRESENT)

Rolling 1yr Rolling 5yr Rolling 10yr
% % %

Avg Ann Ret 6.7 6.8 7.7

St Dev of ann. ret. 15.5 7.0 4.5

Min -55.4 -8.0 -2.7

Max 46.3 23.4 16.2

Ret / Risk ratio 0.43 0.97 1.70

Source: Datastream.

These investment criteria should allow the investor to smooth
down the relatively higher volatility of risky assets during a
considerable number of years and capturing the excess return (the
so called equity risk premium) associated with this investment.
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Graphic Nº 16
S&P 500 RETUNS, IN USD (1965 TO PRESENT)
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As stated in section 2 contrary to what the time diversification
theory purports, asset allocation for 401(k) individual plans does
not exhibit a significant degree of correlation between the implied
time horizon of a specific cohort and its effective asset allocation.
In particular, there does seem to be neither a significant decrease
in equity, nor a significant increase in fixed income investments,
as retirement age approaches.

The abore chart shows a detailed asset breakdown and is self-
explanatory.

There is also another argument that has played a certain role in
developing the time diversification theory, and that can be
summarized as follows: the inter-temporal asset allocation
problem consists essentially in splitting one’s wealth in two
parts: of the above the former is allocated to saving, and
therefore should be invested properly; while the latter is devoted
to consumption.
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Graphic Nº 17
401(K) ASSET ALLOCATION AND AGE CLUSTERS

Equity Funds
Balanced Funds
Bond Funds
Money Funds

Participant age

Since usually younger people save less (or exhibit negative saving
rate), in order to reach the average and proper target rate of return,
they should ‘put their money at work’ on the assets that show the
highest risk adjusted rate of return (equities, for the purpose of this
analysis).

It is of course debatable, particularly in the light of the recent
market turbulence of the early 2000s that the old adage ‘equities
for the long run’ holds true7.

7 In a paper written in 2003, Cooper and Bianco argue seriosly against the case of a
significance of one (or anything other than nil) for a pension fund (DB). One of the
points is that “(...) if the shares were less risky over long periods due to lower
volatility and/or average reversion, that benefit should be valued at (...) of the risk
capital premium offered. Long-term investors (...) shaould strive to reduce the risk
capital premium to a level that is acceptable from them”. See Cooper and Bianco,
“Should pension funds invest in equities?”, UBS Q Series (2003).
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8 In Cooper and Bianco (2003) once again: “the reason of the effect [of time
diversification] is the impact of time of return and risk (...). Returns increase lineally
over time (...), however (...) the risk increases as a function of the square root of the
time (...) since the volatility of the annual returns”.

9 P. Samuelson, “Risk and uncertainty: the fallacy of the law of large numbers”,
Scientia (1963).

It is also questionable whether one should limit the analysis to the
comparison between equities and bonds, when more diversified
and sophisticated financial assets and instruments have become
available to investors – both retail and institutional.

While there is a sort of consensus among practitioners about this
way of reasoning, there is also a growing number of
representatives of the academic8 community that advocate that the
so called time diversification is fundamentally flawed and
typically does not hold true without posing serious restrictions
over the distribution of securities’ returns over time and / or over
the shape of the utility function.

The bulk of these works can be summarized as the consideration
given in Samuelson9, according to which rolling a series of risky
investment strategies over a prolonged time horizon (albeit
uncorrelated with each other) actually increases (almost by
construction) the total risk of the investment strategy itself.

3.2 Constant proportion versus Dynamic Asset Allocation:
the case for Life-Cycle Investing

Different results can be obtained by comparing two investment
strategies, one with a constant portfolio mix, and the other with a
dynamic asset allocation, in which equity weighting are reduced
over the investment horizon. In this section we present both
historical back testing of the two strategies as well as a simulated
20 year investment path.

The above will provide the basis for a comparison of the main
differences that can arise when considering both the inter-temporal
asset allocation problem and the nature of the underlying pension
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fund, and in particular for questioning whether there is any
difference between the proper asset allocation policy of a defined
contribution (DC) pension fund and a defined benefit (DB) scheme
(and, if yes, why).

Finally, we will briefly discuss how regulatory and policy
constraints do affect the actual returns of the portfolio and, lastly,
the new instruments that are available to target a specific return
over a prolonged time horizon with an ALM approach.

The ultimate purpose of our analysis is to provide some clear and
sound reasons on whether one should adopt a time-varying asset
allocation policy, or maintain a static asset allocation regardless of
the extension of the time horizon.

Intuitively, it should be expected the ex ante utility between the
two portfolios to be equal, provided that the asset allocation of the
static portfolio (SP) equals over time the average asset allocation
of the dynamic portfolio (DP),

For the purpose of our exercise we have considered a simple
world with two asset classes: equities and bonds. Equities are
represented by the MSCI USA Total Return Index, while bond
returns are calculated from the JP Morgan US Government
Bond Index,  which includes coupons.  Both indices are
denominated in USD.

We have decided to use US market data for the depth and
consistency of the time series, although in principle similar results
can be found with data from individual EU countries.

Our sample starts from January 1st, 1986 and ends on March 1st,
2006. We use monthly data, for a total of 243 monthly
observations for both the bond and the equity markets.

We assume that the investor (say, the DC pension fund) faces its
investment decisions with a 20 year investment horizon, starting
from January 1986. The dynamic portfolio (DP) is composed with
an initial allocation of 80% to equities and 20% to bonds. We
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assume monthly rebalancing, and, for sake of simplicity, no
transaction costs.

After 10 years, in January, 1996, equity weight is reduced
(arbitrarily) to 42.5%, and starting in 2001 the equity allocation is
compressed to 5%. The fund is always fully invested in any of this
three investment profiles, and there is no use of leverage or
derivatives: it is a pure, long-only and constant mix strategy
(invariant during each sub period).

The implicit assumption underlying this simulation is that any of
the given portfolios is the proper portfolio given the remaining
time horizon before the next shift in asset allocation or before
retirement.

This assumption does not affect the general results of the
simulation, because the aim of the exercise is to show whether one
can obtain a higher degree of utility (in the Markowitz sense) by
investing in the DP as opposed to the SP.

The static portfolio (SP) is built by putting an amount in equity
equal to the average10 of the minimum and maximum equity
allocations of the DP. In this case, the “optimal” equity weight,
that is maintained through the life of the pension plan, equals
42.5% (80% + 5% = 85% / 2 = 42.5%). Results are shown in the
chart below.

It is worth noting that, at least from a qualitative point of view, the
DP fares pretty well with respect to the SP, with an average annual
rate of return of 11% that compares to a 9.5% a year for the SP.

The volatility of annual results is nonetheless greater for the DP
(9.8% vs 9.3% for the SP).

10 We chose to average the participation of capital allocation and not the relative
duration of the allocation period (considering that 80% of the capital allocation of the
first portfolio is held for 10 years, while that of the second and third is 5 and 10 years
each). It may be shown that this method of averaging has no impact on the final
results of the historic and simulated analuses.
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Graphic Nº 18
COMPARISON BETWEEN THE DYNAMIC AND THE STATIC PORTFOLIO

Source: Datastream.
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To assess the result of the two strategies, we use a quadratic utility
function, or one which is positively correlated to the average
(expected) return over the multi-period investment horizon and
negatively correlated to the standard deviation of the distribution
of results.

In its most general form, the quadratic utility function is expressed
as follows:

U (P) = E (RP) –        σP
21

2

We thus derive that the DP has a greater terminal utility than the
SP. Plugging in the former equation the average annual return and
the annualized standard deviation of the portfolio we obtain a
value for U (DP) of 10.5%, as opposed to a 9.3% for U (SP).
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Graphic Nº 19
COMPARISON BETWEEN THE DYNAMIC AND THE STATIC PORTFOLIO

(SIMULATED)
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Since the quadratic utility function, in this current form, best fits
to a risk averse individual, it implies that –using the historical data
available to us– a dynamic portfolio that reduce the equity
weighting as the retirement age approaches generates more utility
for the final investor, because the increase in return of the
investment policy is greater than the incremental volatility.

We obtain similar results by running another simulation in which
we generate two random time series that have the same average
return and volatility of the historical series used in the former
analysis. This serves the purpose of excluding abnormal return
paths without posing too many restrictions on the distribution of
the outcomes.

In this case we find out that – albeit to a lesser extent – the DP
outperforms the SP, even if the increase in return (8.5% p.a. versus
8.2% p.a.) is not as significant as the increase in the relative
volatility of the two portfolios (10% annualized for the DP versus
7% annualized for the SP).
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Table Nº 5
HISTORICAL AND SIMULATED RESULTS FOR

THE TWO PORTFOLIOS

Historical Analysis Simulation

Dynamic Static Dynamic Static
Portfolio Portfolio Portfolio Portfolio

% % % %

Average Annual Total Return,
in USD 11.0 9.5 8.5 8.2

St. Dev. of Annual Return 9.8 9.3 10.0 7.0

Realised Utility 10.5 9.3 8.0 7.9

Average Equity Allocation 51.9 42.5 51.9 42.5

Nonetheless, we observe again that using a quadratic utility
function, DP seems relatively “better” (even if just for a tenth)
than the SP. Results are summarized in the below table.

We can conclude that, on the basis of both an historical and a
simulation analysis, time diversification or, more generally,
lifecycle investing seems to be based upon sound empirical
foundations, even though their theoretical basis is worth further
questioning.

In some countries, notably Italy, there is a regulation that enforces
or envisions a life-cycle investing approach to pension fund
investment management.

When pension funds began to operate in the Italian market, in the
late 90s, their asset allocation consisted of one single profile,
reflecting the asset mix consistent with the “average” participant
(“monocomparto”, which can be thought as the SP we mentioned
before).

With the growth in assets under management and after the initial
pioneering phase, many funds decided to split their portfolios into
different asset mixes (“multicomparto”, similar to the DP) in
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11 For a more detailed, deeper discussion of the main issues in the area of financial
behavior and its implications for the way in which the investment process is managed
consult James Montier, “Behavioral Finance. Insights into Irrational Minds and
Markets”, John Wiley & Sons (2002).

which any participant, according to its time horizon and risk
preferences could allocate its savings.

The typical fund now offers three different investment profiles,
roughly similar to the three we used in our analysis. The problem
with this kind of structure is that the possibility of moving one’s
savings from a ‘comparto’ to another is left completely to the
participant, with the fund acting only in the role of advisor. The
fund does not have the possibility to prevent the shift from one sub
portfolio to the other, even if this is completely inconsistent with
the participant’s long term targets. This might be a problem, as
individual investors are inclined to consider retirement investment
decisions in a similar way to any other financial investment, and
thus being subject to the many and well discussed behavioral
biases11 (in particular, short term perspective and ‘herd’ effects)
that in fact should be avoided when committing to a longer term
investment.

The following Chart shows the natural tendency for individual
investors to sell on (relative) market lows and buy on (relative)
market highs. The reference market is the Italian one, as measured
by the Italian Stock Exchange (Mibtel) Index.

As can be shown, there is a clear “follower” strategy around in the
Italian market that registered historical highs in net funds
subscription in 2000 only to get the worst of the bear market of the
early 2000s. Note that this has not been recovered, because, as
shown in the chart above, the net subscription flows lag in the
negative territory, while the local market posted a very good
performance.

The advantage for a pension fund in an early stage is that it can
achieve an impressive smooth in total volatility because by
investing new resources at basically any price (because of the
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Graphic Nº 20
SELL ON LOWS, BUY ON HIGHS: THE ITALIAN CASE

Source: Assogestioni.
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recurring nature of the accumulation phase) it “averages” the
entry points on the market (thus differentiating from the classical
lumpy first investment and then buy and hold over a considerable
period).

The disadvantage is that, be it for sake of the fund governance or
due to “heard” or panic effects of the participant, the switch can
take place with a less-than-appropriate t iming,  thus
compromising, for example, the possibility to recover losses
after a sharp decline like the one that has taken place in the first
part of this decade.

3.3 Differences in asset allocation according to the fund’s
nature

There is another way to look at the proper asset allocation for a
pension fund, which is related to the very nature of the pension
fund itself. This approach relies on the assumption that it is the
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12 Cooper and Bianco (2003) demonstrate that, using the same assumption of the famous
Modigliani-Miller theorem with regard to the irrelevancy of corporate financial
structure, it is possible to prove that, using arbitration arguments, there is a no clear
advantage in using “collateral” capital allocations of pension liabilities, instead of
bonds. What is more, it can be demonstrated that, for a pension fund that invests its
pension plan in capital interests, this investment policy tends to increase the beta of the
company and therefore its capital cost, affecting the required return and its evaluation.

identity of the subject that bears the final investment risk of the
portfolio that determines the proper asset allocation strategy
between the risk-free and the risky asset.

In a DC pension fund, the risk of the investment rests on the plan
participants’ shoulders. They bear the whole risk of committing
themselves to periodical payments in a vehicle (the DC pension
fund) that aims to maximize the terminal expected value of their
individual wealth, but that does not guarantee any specific pre-
determined return to them. They can suffer heavy shortfall as a
consequence of poor market conditions (or poor portfolio
management) and there is no subsidization of their wealth.

On the contrary, in a DB pension fund, the risk of the investment
rests in the company balance sheet. The participant is granted a
minimum (actuarial) return based upon certain assumptions on her
or his salary growth, the expected inflation evolution during her or
his working life, their life expectancy and so on. It is the company
that sponsors the pension scheme that bears the financial risk of
the plan (which is in this case the risk of a mismatch between the
rate of return on the asset portfolio and the growth rate in
liabilities). If the plan is then underfunded, the company should
increase contributions and make up the difference.

It is still to be proved that –even if the argument in favor of time
diversification seems to have some foundation– equities12 are still
a viable investment option for pension funds.

The DB schemes situation previously described reflects on one
side the general duration mismatch between asset and liabilities
typical of most DB pension plans (see section 3.3 below), and on
the other side the effect of actuarial accounting of expected market
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13 It is also interesting to observe that there is apparently a generalised trend in all the
important countries, as is claimed for example in “When the spinning stops”, The
Economist January 26th 2006, in the United Kingdom, “70% of DB pension schemes
have been closed to new members in the past few years”.

14 For a detailed discussion of these limits and their implications in the appropriate
allocation of resources and market efficiency ex post, see Bernstein-Chumacero
(2003), “Quantifying the Costs of Investment Limits for Chilean Pension Funds”,
Birkbeck College Pension Institute Discussion Paper n. PI-0403.

15 The proposed amendments to this particular regulation and their implications are not
discussed in this text. For further analysis, see Bernstein-Chumacero (2003) once
again.

returns vis-à-vis the actual growth rate of liabilities. The
projection of expected equity returns in the area of 15-20% per
annum in the early 2000s has severely impacted the level of
funding of many schemes, and has lead to the current worrying
situation which to a certain extent stays at the basis of the “crisis”
of the DB pension scheme as viable retirement vehicles13.

Currently many national regulations are moving in the direction of
applying mark to market valuations to the asset side of the pension
plans to better assess the degree of risk associated with pension
liabilities: that has contributed to make the problem of
underfunding both apparent and urgent.

As a matter of fact, and given the inherent problems faced by the
pension fund industry to meet its obligations, it is of crucial
importance to assess whether the old way of thinking about asset
allocation for pension funds is still correct or some ‘new blood’ is
needed to face the new challenges.

Incidentally, the above analysis regarding the proper asset
allocation in the case of DC and DB pension funds is of particular
importance for the Chilean pension fund industry because, in
addition to other investment limits14 peculiar to this country’s
system, there was15 also a minimum return regulation that states
that the managers are responsible for ensuring an average real
return over the past twelve months that must exceed the average
return of all the Funds minus two per cent or, alternatively, fifty
per cent of the average return of all funds (whichever the lower).
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16 Ibidem.
17 Aggregate emphasis.

This regulation implies that pension funds must keep a ‘cash
reserve’ to make up the difference if the returns fall short of the
lower bound. This, added to other several investment limits that
have been posed through the years to Chilean pension funds, has
determined a suboptimal allocation of resources and, as a study
performed by the Birkbeck College shows16, a “substantial” cost in
terms of realized returns.

As Bernstein and Chumacero (2003) contend, in the absence of
this investment limit, “the total assets managed by PFAs could
have been at least 10% larger”17, even if actual portfolios showed
a relatively lower volatility in the distribution of returns than the
“optimal” (quantitatively derived) portfolios.

3.4 Product innovation for pension funds

Recent market developments and the growing need for superior
and consistent performance in an environment of historically low
returns have definitely increased the appetite of institutional
investors for innovative products and management solutions able
to go beyond traditional asset allocation models.

As discussed above, there are a number of shortcomings in the
traditional way asset allocation and portfolio construction is
performed.

To briefly summarize our findings, it is indeed possible to derive
mean variance efficient portfolios using sophisticated techniques
that take into account the probability of shortfall with respect to a
specified target return that a pension fund deems adequate to its
participant structure (for example, in a DC scheme).

Nonetheless, while it can be shown that from a statistical point of
view estimates can prove to be accurate, there is still the risk that
the shortfall is eventually realized and that it translates into a
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18 In 2003, the market of bonds linked to the inflation of the euro recorded new net
issues that exceed the ILB issues of the North American Treasury for the first time.
For a more detailed discussion of the risk of inflation and protection against it for the
pension funds, see Van Dootingh (2005), “Using pooled inflation swaps to better
match pension liabilities”, State Street Global Advisors.

terminal wealth insufficient to sustain the maturing pension
liabilities and, ultimately to effectively preserve an acceptable
level of wealth and future consumption for the participant to the
pension plan.

It is also possible to use instruments with a payoff designed to
protect the real value of pension annuities, hence the impressive
growth of products such as the index linked bond in different
markets around the world18.

Notwithstanding, there is a distinct possibility of not finding
instruments that offer the desired level of protection, either
because of a typical and structural scarcity of ultra-long dated
inflation linked bonds or because the increasing needs of these
instruments makes them a “crowded” and therefore an, expensive
and suboptimal investment vehicle.

As history demonstrates, there is need for further developments
in the asset management techniques in order to accommodate
the evolving needs of the pension fund industry. In other words,
it is time to take advantage of the innovative solutions being
developed to achieve consistent and superior performance
almost compressing to virtually negligible levels the investment
risk or, more properly, transforming and transferring the
investment risk.

We have shown in the previous sections that, be the pension fund
either a DC or a DB one, there is in the long run the risk that the
“optimal” asset allocation fails to prove optimal at all, in the sense
that it can end up with an asset allocation (or a stream of returns)
that is indeed insufficient to face the stream of liabilities that will
materialize when the fund is entering the liquidation phase. The
difference between the two types of funds, as we stated, lies in the
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subject that bears this risk: the participant in the former case, the
sponsor company in the latter.

3.4.1  Alpha-Beta separation Strategies and LDI

One of the most intuitive and innovative solutions to this problem
is represented by the so-called Alpha-Beta separation strategies.
Traditionally, the asset allocation problem is two folded: in a first
step the allocator decides the beta exposure by determining the
strategic asset allocation of the pension fund, and then for each
asset classes she or he chooses one or more managers to get the
desired (ex ante) alpha exposure19.

Separating beta from alpha means that it is possible to properly
allocate the risk budget of a pension fund to different performance
drivers and, furthermore, to increase the potential alpha drivers
well beyond the traditional set of opportunities implied by the
strategic asset allocation.

By means of these strategies, it is also possible to rotate cyclically
between alpha and beta in the search of a consistent and typically
less volatile performance for the global portfolio.

For example, let’s assume that the alpha-beta allocator forecasts a
sharp decline of equity markets: she or he can compress the beta
exposure of the global portfolio (for example, reducing the weight
allocated to the index fund used to replicate the strategic benchmark
weight on the equity market) but can nonetheless achieve a pickup
against cash by adding, as an overlay (or with “portable alpha”
strategies), exposure to a particular manager or asset class that has
proved to achieve sustainable and consistent returns by focusing –
for example– on a pure stock picking approach20.

19 Obviously, in the case of an allocation fund of pure assets, the alpha exposure in any
type of asset is zero, since the portfolio is allocated to liability vehicles.

20 Obviously, practically any combination of alpha and beta is possible. The clear
advantage of this strategy is that is also enables one to identify and separate the
different causes of poor or autstanding performance and reward the different managers
accordingly.
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This allows the fund to move, up to a certain extent, from
traditional benchmarking (beta) to a more sophisticated and
attractive absolute return (alpha).

Furthermore, it extends the breadth of the potential sources of
return, by allowing the fund to invest in “alternative” or non
traditional asset classes such as commodities, but again not only
by getting the beta (i.e., directional) exposure to them, but by
retaining the superior performance (alpha) that skilled managers
can achieve investing on them.

The inherent paradox of the alpha-beta separation problem is that
while increasing the possibilities of structuring in any given
moment the proper risk profile of the pension fund strategic
portfolio, it is also basically transforming fund managers
themselves into separate and directly investible asset classes. As in
principle more than one manager exist for a given asset class, the
possibilities are virtually infinite.

It must be noted that although all of the above fully apply to a DC
plan, there are no reasons why it might not be used and extended
(with the proper assumptions) to DB plans. This is indeed is the
basis of the liability-driven investing (LDI).

In a sense, it can be said that the basic assumption of LDI
investment does not even entail a strategic asset allocation or
strategic benchmark according to the traditional definition. The
“implicit benchmark” of the fund, as we said before, is the stream
of liabilities that grow to a proper rate with a duration21 that is
typically much higher than the duration of the assets (mainly
bonds) that act as a “collateral” to them.

In this case it can be said -maybe at the risk of an excess of
oversimplification- that LDI strategies stem almost naturally from
a rethinking of the alpha-beta separation problem, because in its

21 This, we remember tangentially, is no more than the average, compensated for the
future expiry dates of the pension payments.
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widest interpretation this may argue in favor of the fundamental
irrelevance of any strategic benchmark.

It is clear that in such a situation the insurgence of a duration gap
between asset and liabilities could prove to be painful for the fund,
for the sponsor company and ultimately for the scheme participant.
It can be easily shown that most government bond benchmark have
durations in the range of 6 to 11 years, and that normally (apart the
case of recently issued French 50 years bond) the highest maturity
comprised in this indices ranges between 30 and 35 years; by
contrast, the average duration of the liabilities of most defined
benefit pension funds is somewhere between 15 and 20 years.

It is pretty easy to see how the typical government bond
benchmark (or also broader traditional bond indices) could
generate impressive duration mismatch.

Because of the relative scarcity of bonds of such a long duration to
match the liabilities, the use of derivatives in ALM for pension
funds has become a daily practice (particularly interest rate and
inflation-linked swaps.

We would like to emphasize that in the context of European
pension funds LDI is still in a startup phase, mostly because in
some countries (for example, Italy) many pension funds do not
have yet the “critical mass” to access easily and without having to
pay an arm and a leg the most sophisticated swap structures.

To address this problem, some counterparties are offering pooled
solutions that can be made accessible to many smaller pension funds,
each with its own duration needs and that pays the proper, desired
cash flows when they come due (in a way very similar to the cash
flow of ABS and MBS securities). These pooled solutions are
normally structured within a vehicle that uses a series of n-year
(inflation linked) swaps reaching out over 40 or 50 years to basically
extend the duration of the typical bond portfolio of the pension fund.

This can help to match a potential wide range of duration needs
(up to 50 years, in some cases) without limiting the opportunities
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of investing in such vehicles to a limited number of big pension
funds. Moreover, given its nature, it is also possible to properly
mix different “tranches” of the pooled vehicle to achieve (by
increasing or decreasing it) the desired level of interest rate and
inflation exposure.

It is indeed not necessary to view the two approaches as mutually
exclusive, because a pension fund could add uncorrelated sources
of alpha to a LDI structure as an overlay, without getting the beta
of the underlying assets. For example, a pension fund that does not
want to have a directional exposure to the equity markets, might
try to access and extract alpha out of a selected and skilled equity
manager.

This is of particular interest because, if on one side LDI (or, more
generally, ALM approach) aims to fully immunizing the interest,
inflation and other potential sources of risk that could generate a
significant mismatch between pension assets and liabilities, on the
other side it inherently limits the possibilities of achieving
superior results over the long run.

4. Conclusions

The world is ageing. Higher life expectancy and lower birth rates
are leading the western countries (and not in perspective the whole
world) to experience an unsustainable dependency ratio, putting
the State “Pay As You Go” pension systems to a serious risk of
implosion.

Demographic unbalances associated with lower interest rates and
stock market shocks, have produced an underfunding crisis in the
Defined Benefit pension schemes, that has forced in many cases
national governments to intervene to avoid the bankruptcy of the
sponsor corporation and to guarantee the workers; as a
consequence the vast majority of the Plans have been frozen,
denying access to new participants.

In the case of a Defined Benefit scheme, we have argued against a
too aggressive exposure to equities, given the potential shortfall
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that could cause a significant mismatch with respect to the
liabilities. It has still to be proved that equities are a suitable form
of investment for a DB pension fund, because this implies a
directional bet on the market’s mean reversion, which is widely
known to be a very difficult and uncertain one.

Moreover, given the fact that the ultimate risk bearer in a DB
scheme is the sponsor company, and that the pension scheme rests
in its balance sheet, it would be wise to set up an asset allocation
that mimeses the return volatility given the target return, thus
limiting the impact on the company risk profile and its earning
volatility.

We then analyzed recent developments in the products available
to pension fund management, by considering the innovative
solutions that can be used to achieve consistent and superior
performance reducing, transforming and / or transferring
investment risk.

Alpha-beta separation strategies allow the pension fund to
properly manage, not only its asset exposure –which is the
traditional way of managing pension resources– but also its
sensitivities to different factors that affect its total risk level. The
implication of moving from an asset mix management to an alpha
mix (or driver) management means that the number of investible
asset classes increases exponentially (as typically more than one
manager exist for a given asset class).

We addressed the issue of the Liability-Driven Investment (LDI),
as a more flexible way to immunize pension funds portfolios
against the risk they face (i.e.: interest rate risk, inflation risk,
demographic risk). We showed how the proper combination of an
LDI strategy, that immunizes portfolio risks, and a Portable Alpha
approach, could decrease the total portfolio risk without
sacrificing its return.

The Industry is trying to transfer the risk from the sponsor to the
worker through shifting from the DB schemes to the Defined
Contribution ones, such as 401(k)’s.
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The employee is now responsible for the investment choices she or
he makes. The portability and flexibility of the DC plans have the
effect that the worker can choose and change the asset allocation
of her or his plan.

Historical data show that, for example in the US and in Italy, the
asset allocation is not coherent with the employee’s time horizon.
In fact the worker normally does not have enough knowledge of
the financial markets to make appropriate choices. Thus the
growing importance of advisory for the employee, to be offered
mainly by the employer.

An easier way to solve the above problem is to offer wrapped
ready-to-use products, such as lifecycle fund, that can use a
dynamic asset allocation.

The traditional portfolio theory is not completely consistent with
the needs of a pension fund, given its inherent inter-temporal
nature and, furthermore, because it fails to take into proper
consideration the existence of multiple utility functions that come
into play during the life of the fund and, in a given moment,
between different participants to the plan.

The growing interest for lifecycle funds –which reduce the
exposure to equity as the retirement age approaches– has therefore
some justifications, at least from an empirical point of view, since
the academic debate on the so-called “time diversification” has not
yet reached a clear conclusion.

The implication is the so-called trajectory risk, or the probability
of reaching the age near retirement with an unbalanced asset
allocation (an asset allocation that is too exposed to riskier assets)
that can expose the participant –which bears the total investment
risk– to unexpected and undesired capital losses.
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WHAT IS THE OPTIMUM PORTFOLIO
DURING RETIREMENT?

WILLIAM VAN HARLOW1

All of us actors involved in the business of pensions spend most of
our time thinking about subjects related with savings for retirement.
These are matters for the accumulator. We concern ourselves about
asset allocation, risk, the VaR and foreign investment limits. But
when we begin to take money from a portfolio, in other words, when
a retired person begins to withdraw money, the world changes,
everything becomes very different, the criteria on which we focus
change and are just as important as the ones I mentioned earlier. In
this essay, the question to be answered is: What is the optimum
retirement portfolio, given my current assets and my retirement
expenses? To put it in other terms, what portfolio will give me a
reasonable probability of financing my retirement years? Expressed in
this way, the answer will obviously be more specific to individual
circumstances. The first point will be to understand a few aspects
about longevity, and then we will move on to the second section,
where we will define the concept of distribution rates, which is
relevant for understanding portfolio optimization processes. In a third
part, we will examine some of the relationships between expected
return and longevity and conclude with the portfolio funding profile.

1. Longevity

Everyone knows about the situation. There has been a dramatic
increase in life expectancy over the years. Table No 1 provides

1 Bachelor in physical and mathematical sciencies, Rice University. PhD in Financial
Economics from the University of Texas. President and CIO of Fidelity Asset
Management Services.
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a comparison between the birth rate and the life expectancy rate
(1950 v/s  1998) and one can see a  dramatic  increase,
particularly in countries such as Chile and Mexico. Today,
Chile is very similar to the United States in terms of life
expectancy. This is a phenomenon that has occurred all over the
world. Life expectancy for men between 1950 and 1988,
considering several countries, does not reveal anything new,
Indicating around ten or twenty years of growth over the past
fifty years. Women reveal a very similar story. We know that
life expectancy has increased, but when people retire they do
not really understand mortality risk.

When we work with our clients, making retirement funding plans,
the majority of the people will say that they need to fund their
retirement up to the age of 85 for a man, for example. What people
do not recognise is that a man has a 25% chance of living to the
age of 92, whereas for a woman this is to the age of 94. If one is
planning a joint retirement plan for a couple, we are talking of an
age of 97, considering a 25% probability that one of them is still

Table Nº 1
LIFE EXPECTANCY AT BIRTH FOR SELECTED COUNTRIES

*Population Division of the Department of Economic and Social Affairs of the United
Nations Secretariat, 2003. World Population Prospects: The 2002 Revision.
Source: U.S. Census Bureau, International Programs Center, International Database,
Gender and Aging: Mortality and Health, 1B/98-2.

Circa 1950 Circa 1998

Male Female Male Female
% % % %

Chile* 52.9 56.8 71.0 78.0

Argentina 60.4 65.1 70.9 78.3

Brazil 49.3 52.8 59.4 69.6

Mexico 49.2 52.4 68.6 74.8

Venezuela 53.8 56.6 69.7 75.9

United States 66.0 71.7 72.9 79.6
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alive. The mortality risk of the retirement plan is that of living too
long and individuals need to understand this.

When making retirement pension plans for our clients, in reality
we use years 92, 94 or 97. In this essay I will be using two cases
as demonstration. I will show the life expectancy and percentile of
mortality of 75. These will be our longevity parameters when we
talk about the optimum retirement portfolio. The distribution rate
of a portfolio is like one of those laws of physics in which one can
only withdraw so much money from the portfolio and hope that it
will survive in a given horizon.

2. Distribution rate

Graphic Nº 1 shows an example of a portfolio for a couple retiring
in the United States in 1972. This was a very bad year to retire,

Hypothetical value of assets held in a taxable account of $ 500,000 invested at year-end
1972. Portfolio: 50% stocks, 40% bonds, 10% cash.
Source: Prepared by the author.

Graphic Nº 1
DISTRIBUTION RATE
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because we extended the market years. When I refer to a withdrawal
rate of ‘x’ %, I shall be referring to an initial rate of withdrawal. In
this particular case, the couple has US$ 500,000. Let us say that the
couple has one million pesos and that the initial withdrawal rate is
6%, which means that the couple will withdraw around $ 60,000
(pesos). If the inflation rate is 3% the next year they will withdraw $
61,800. This is the initial withdrawal rate adjusted for inflation, so
that it will be a constant withdrawal of real pesos, a constant
distribution of pesos. We see in this particular case that if the couple
had withdrawn 9%, the portfolio would have lasted only nine years.
If the couple had withdrawn 5% this portfolio would have lasted
approximately twenty-two years. Unfortunately, there is still a very
high probability that one of the individuals, or both, are still alive
and have exhausted their savings.

The red line in Graphic Nº 1 is a rate of withdrawal of 4%. In this
case, with an initial withdrawal rate of only 4%, adjusted
according for inflation, the pension money would have lasted
forever. Clearly there is a magic withdrawal rate that we need to
understand and which will fund a pension for 20 years, 27 years,
whatever the case may be. And we have been looking at this from
the perspective of Chilean pensions. Graphic Nº 2 shows another
view of the same thing. We will see several examples of this, with
different funding horizons and withdrawal rates, as well as
different levels of probability of reliability.

3. Expected returns and volatility

One of the key aspects that we need to think about when talking of
the funding profile is which expected returns and risks we are
looking for.

If we are going to be thinking about returns for periods of 20 and
30 years, we need a focus that is consistent with those long-term
expectations. On the side of risk, we will use long-term
estimations of volatility, correlations, and co-variations. On the
side of return, we will use a premium for risk approach. I think
that a reasonable way of establishing these long-term expectations
is a premium for risk approach. I think everyone is familiar with
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the premium for risk approach for equities. It is the same with
fixed income. The expected return will be the expected inflation
rate plus a real risk-free rate, plus a premium for risk and the
market will place a price on that premium. If you look at academic
literature, you will see there are several ways of estimating the
premium for risk. What is the historical view? Just look at the
historical differences between real risk-free rates of returns and
the returns on equities or corporate bonds, or any other financial
instrument. There is also a series of articles and publications (see
Table No 2) that analyze the classical approach to estimating
premium for risk. Such publications study the expected dividends
and the growth rates of profits; for example, Fama has worked in
this area in particular. There are also economic approaches to
premium for risk that use assumptions about functions of utility
and consistent rates of consumption. This is a different way of
approaching the problem. Finally, there are surveys that show what
people think is the premium for risk. I will not go into this here,
but it provides an overview of what academic literature would
describe as the premium for risk for equities in the United States.
If I need to choose a number that is generally consistent with the
literature, I would say 4%, but there are some variations between
the different approaches.

Graphic Nº 2
NUMBER OF YEARS OF DISTRIBUTION THAT A

PORTFOLIO CAN LAST

Source: Prepared by the author.
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Let us observe only the historical returns and see the inferences
that can be drawn. There has been a historical rate of return since
1993. I am going to show you the past thirteen years, but the
results are very similar if you look at the past fifty years. The
reason for this is that I have more data about more countries as
from 1993, but I do not have all the data of the countries if I move
back to 1954. Generally speaking, the results are the same. We are
talking about real returns from equities, which are obviously
substantially higher than those of bonds.

If we observe the premium for risk versus cash, versus a real, risk-
free short-term rate (see Graphic Nº 3) we see that for equities,
that first premium for risk will be of around 7% whereas for fixed
income it will be slightly over 3%. This is the premium for risk
defined in relation to cash. Graphic Nº 4 shows a premium for risk
in relation to risk-free bonds. In this case, it is around 4.2%. If we
go back to 1950, the situation is practically the same, where it may
be around 3.7%

Table Nº 2
REVIEW OF THE LITERATURE

Source: Prepared by the author.

• Historical evidence
– Ibbotson Associates (Us Markets, 2004) 8.0
– Jorian and Guetzmann (Journal of Finance, 1999) 4.3
– Siegel (Financial Analysts Journal, 1992) 0.6 - 5.9
– Dimson, Marsh and Stanton (Business Strategy Review, 2000) 5.8

• Fundamental Estimates
– Fama and French (University of Chicago, 2000) 2.55 - 4.32
– Ibbsotson and Chen (Financial Analysts Journal, 2003) 4.0
– Claus and Thomas (Journal of Finance, 2001) 3.0
– Armott and Bernstein (Financial Analysts Journal, 2002) 0 - 2.4

• Economic Estimates
– Mehra and Prescott (Journal of Monetary Economics, 2985) <1.0

• Surveys
– Welch (Journal of Business, 2000) 4.0
– Graham y Harvey (DReino Unidoe University, 2001) 3.9 - 4.7

%

US Equity
Risk Premium Estimates
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Graphic Nº 3
REAL HISTORICAL RETURNS (1993-2006)

Source: Global Financial Data.

Graphic Nº 4
PREMIUM FOR RISK VERSUS BONDS (1993-2006)

Source: Global Financial Data.
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If you examine the literature, some people define the premium for
risk versus a risk-free government bond, in relation to the long
term rate or to a bond. I prefer the bond approach for the following
reasons. By using the bond, the rates and future inflation are being
indexed, which is an advantage of this system, involving
adjustment according to the market.

One of the things I find interesting about all these lines is that
there are some differences in terms of premium for risk between
countries, but, for the most part it is fairly consistent, fairly
common. I believe this is an argument for promoting the use of the
premium for risk approach for long term expectations. Table Nº 3
shows the assumptions that will be used for the funding profile.
For domestic shares I am going to assume a premium for risk of
5% in relation to Chilean ten year bonds. The same for emerging
markets, 5% for Chile, 4% for developed countries, around 0.5%
for domestic bonds, so that this will really be the corporate spread
and we are talking here of an inflation rate of approximately 3.2%.
In volatility (on the right-hand side of Table Nº 3 one can see
domestic and emerging shares and a volatility of about 20%,

Table Nº 3
ASSET CLASS ASSUMPTIONS

Source: Prepared by the author.

Asset Risk Risk-Free Expected Expected Real Volatility
Class Premium Return Nominal Return Return (1-93 - 2/06)

% % % % %

Domestic 5.00 6.15 11.15 7.64 20.90
Stocks

Developed 4.00 6.15 10.15 6.68 12.68
Amrket

Emerging 5.00 6.15 11.15 7.64 20.38
Market

Domestic 0.54 6.15 6.69 3.32 4.74
Bonds

Domestic 0.00 0.00 4.42 1.12 0.53
Short-Term

Inflation 3.26
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whereas in developed markets it is of about 12% and 5% for
domestic bonds.

As you will have noticed, I have not included bonds from
emerging markets or developed markets, since the AFPs today
keep such a small percentage in this kind of assets that I have
ignored them (we are talking here of less than 1%).

This is the set of assumptions with which we will begin. If you do
not agree with these, I will change them all in a moment, in the
hope that one of the scenarios I use will meet your expectations.
Finally, you will notice that it does not make any difference at all.
Table N° 4 shows the matrix of correlations that will be used in
this document. It is based on historical data as from 1993. It is a
reasonable set of coefficients of correlation.What we are trying to
do here is to develop expectations of returns for our five Funds,
here is the current fund, the most recent I have of asset allocations
across the five funds. Note that there is a really big exposure of
emerging markets in relation to other domestic and developed
markets and, once again, I am excluding bonds issued by emerging
markets and bonds of developed markets.

Based on these allocations (see Table Nº 5) and on the assumptions
of asset classes that I showed you, if you go to the following line,
this is our set of initial assumptions in terms of future returns and
risk for our five portfolios, which I will use to try and answer the
question as to which is the best portfolio for retirement.

Table Nº 4
MATRIX OF CORRELATIONS

Source: Prepared by the author.
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Table Nº 5
PORTFOLIOS ALLOCATIONS

Source: Prepared by the author.

Table Nº 6
MARKET RISK AND RETURN

Source: Prepared by the author.

4. Portfolio funding profile

Let us refer to what a funding profile means. We will use this
information only to discuss and reflect about the portfolio from a
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follows a certain distribution. In this particular case, I am going
to use the assumptions I referred to earlier in terms of risk
returns for Fund C. We will begin with an initial withdrawal of
6%. Once again, to clarify matters, if you had a portfolio of
$1,000,000 we will begin with $ 60,000 and we will increase it
every year based on the inflation rate, so that it is a withdrawal
in constant pesos.

What I think is really interesting about this is the dramatic range
of results. This is quite scary if you think about it. Here we have
situations, with realistic assumptions of risk and return, in which
this portfolio runs out of money after fourteen years. This is
analogous to retiring in 1972. What we are doing is simulating all
possible returns, given the historical distribution of the returns by
the different asset classes. We have situations in which, obviously,
the portfolio lasts forever, but the red line represents the expected
value. This is based on the average return and is around 29 years. I
understand that this type of withdrawal rate, in real, constant pesos
is not an option in the current system.

Graphic Nº 5
PORTFOLIO IN DISTRIBUTION

Fund C with constant withdrawal in real terms in pesos (initial rate of 6%)

Source: Prepared by the author.
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Therefore, I will suggest what might be a good option. But the
reason to show you this particular schedule of withdrawals is that
it will allow me to compare it with life annuities, since the idea is
to compare “apples with apples” and provide a basis for
comparison

If we think of this from the point of view of the pensioner, I have
provided this distribution of possible results, because I am
withdrawing cash, and in some cases, for example in the 1972
scenario, which involved retiring in very adverse markets, I have
no other option. I do not know when I will retire and have no idea
in what type of market that will occur. If I am unlucky enough to
retire in a falling market, I will face a situation in which I will run
out of funds earlier, because my portfolio, from which I am not
only removing money, is experiencing the adversity of the market
at a very early stage, which is really damaging to me.

What we have here is the distribution of possible returns and I am
going to focus on two points of that distribution: percentiles 90
and 50 and please note that the average is always lower than men
in this type of problem as the astute nature of the returns means
that the vast majority of longer returns hold back the raising of the
average. As a pensioner, I am going to plan, having every
confidence that I will have enough money to support myself in my
retirement. Personally, I am going to focus on this percentile 90,
which is still very risky; one out of ten times I am not going to
make it. This number is the one we want our clients to focus on,
the 90 percentile. In reality, we show them the two numbers. This
sounds like a theoretical exercise.

We will be making a million retirement plans next year and we
will show our clients these two numbers based on their current
portfolio. They understand it. It is very useful to think it over. If
one is retired, this really does not matter. Perhaps it would matter
if you were thinking about your children’s inheritance, about
leaving some money. For most people, and this is what concerns
me, the profile of funding is this. The 90 and 50 percentiles occur
when we are removing cash from the portfolio. One of the things I
find interesting about these funding profiles is that we have moved
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the discussion from risk to returns; the issue is no longer the VaR
but the returns, or the low risk side in terms of return. The number
now is years. This is a very interesting transformation of the
investment problem. Here is our profile of funding for our five
Funds: From “A” to “E”. This vertical line is the 50% mortality
line.

This is the life expectancy for a person who is 65 years old. In
other words, around 85 years old. These are the twenty years I
need for retirement, if I planned it according to life expectancy.
Here is the percentile of mortality of 75 and what you see is the
performance of the funding profile of the portfolios for various
withdrawal rates: 4, 6, 8 and 10%.

What is it that we see immediately? If we are lucky enough to
have saved enough money, so that we only need to withdraw 4%

Graphic N° 6
IMPACT OF THE RETIREMENT RATE ON THE LONGEVITY

OF THE PORTFOLIO IN LOW QUALITY MARKETS AND

AVERAGE MARKETS

Source: Prepared by the author.
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adjusted according to inflation; the portfolio will outlast its owner.
This would be great. In fact, notice that it would not matter which
portfolio one was in, all of them would be sustainable beyond the
lifespan of the person or beyond the planned retirement horizon.

If we were talking of a withdrawal rate of 6% it would be
necessary to take a few decisions, because none of these funds will
be sufficient to cover the life expectancy in terms of percentile 90.
Focusing on this percentile, the more money that the person
withdraws each year, the shorter the duration of the portfolios.

One thing that I should point out is the fact that Fund E is never
the best for remaining in this scenario. Note that if one is
withdrawing funds, starting with the initial 4%, if I move to Fund
D, the percentile 90 increases the number of years, in the same
way as percentile 50. If one were withdrawing cash at a rate of
6%, note that the lower side is the same for portfolios D and E but
my average result is much better with D. The other thing worth
noticing is the A fund’s funding profile, though we know that
portfolio A is not an option for retirement. We were removing 8%,
we are not sure that we want to take the full additional risk
associated with portfolio A, when the same profile can be obtained
with portfolio B.

It looks as though—“A” will never be attractive in this particular
scenario. Please note that we are observing 4, 6, 8 and 10. We
would probably like to observe alternative withdrawal rates to see
which the magical withdrawal rate might be. Here are a few
results. I am only showing 4, 5, 6 and 7%. Note that at a
withdrawal rate of 5% good things begin to happen. Now I am in
the range in which any of these portfolios, or portfolios B, C and
D perform quite well. They may not deliver the true mortality
percentile of 75 with 90% of the time, but I would suggest that
using our assumptions, 5% is not a bad withdrawal rate.

We know that today the life annuity is approximately 3.5%. What I
must think about is the pensioner buying the life annuity at
approximately 3.5%, which appears below, versus someone who is
trying to replicate the life annuity through a plan of systematic
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withdrawals. This is what we call this type of withdrawal plan:
“Systematic Withdrawal Plan.” We can obtain almost the same
result through the systematic withdrawal plan and up to 1.5%.
These are not “apples with apples” comparisons as we are taking
on significant risk with the systematic withdrawal plan.

But it is an alternative to the life annuity. It is a decision to insure
oneself and there are pros and cons in both. I am not saying that a
3.5% life annuity is bad as opposed to the 5% of the systematic
withdrawal, I am only saying that it is an alternative.

Chile’s current system is very paternalistic in terms of its
pensioners. It offers two withdrawal programs: the life annuity and
the programmed withdrawal, both designed on the basis that the
system does not want pensioners to take out all their savings
money and use it for any purpose; it wants that money to be used
to pay for their retirement. There are some interesting programs
around the world that are also paternalistic and I think it is useful
for us to observe them. For example, there is the Australian
program, where what happens, as I understand it, is that people are
encouraged to make a withdrawal to maintain them throughout
their retirement. They do not make it compulsory, nor indicate
what percentage should be withdrawn each year. What they do is
allow for a withdrawal of the amount one desires, within a tranche
with a maximum and minimum level. Then, the Australian
government provides preferential tax treatment in order to
stimulate people to withdraw savings at a rate that will support
them throughout their retirement horizon.

This is a very interesting paternalistic system. We look at the
current pensioners, the nation’s accounts, the average savings and
the income, in order to try and understand the typical withdrawal
rate of a male pensioner aged 65. We observed those accounts and
also made simulations because it is difficult to cover all this. We
also observed simulations for people with salaries of between
$225,000 and $400,000 a year. Going back in time, trying to be
very careful in terms of capturing the actual recognition bonds, the
contribution density of all those things, the current returns for a
range of salaries and, once again, there is no perfect answer, but
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the withdrawal rates of pensioners aged 65 are today between 8
and 10%. This was quite a consistent result. This was very
interesting, as we were talking about this as what is happening to
the current members of the system.

Fund E is not suitable for a retirement pension, or does not seem
to be, given the assumptions. Funds B, C and D are attractive for a
broad range of withdrawal rates. This is not true in all countries.
This is obviously what we do in the case of the United States. We
have made the same funding profiles in the United Kingdom,
Canada, Japan and Korea. We are currently doing it in Hong Kong
and Taiwan. They are all very different depending on the currency
that we are working in and the asset classes we use. This is
encouraging as there is a broad range of attractive portfolios.

Some high level observations. Fund E is not attractive for our
scenarios, the 5% withdrawal rate adjusted according to inflation
seems to be a sustainable rate. I told you that you might not like my
assumptions, so we will look at three scenarios: What would happen
if the premium for Chilean equiites were lower than we initially
assumed? In other words, that it were closer to the risk premium of a
developed market, 4% What would happen if the volatility of equities
were significantly higher, for example 20%, making the investment
riskier? Finally, what would happen if we were to assume a very high
rate of return from equities, would we lower it by 1%?

What we see is that if we assume a premium for risk of 4% on
Chilean equities, bringing Chile into the line of developed
markets, it basically produces the same result. There is no
significant impact. If we raise the volatilities, we begin to see how
fixed income portfolios begin to improve but again Portfolio E is
not attractive. Penalizing equities, Fund D starts to become more
attractive. If we take lower premiums for risk, we see that funds B
and C have attractive withdrawal paths in our scenarios. I think
this is an interesting way to approach the problem and that there
are some opportunities to promote the paternalist withdrawal
schemes that are consistent with pensioners’ expectations and
which would offer a good alternative to life annuities. In reality,
this is my argument.
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LONGEVITY RISK: ITS RELEVANCE
AND FINANCIAL CONSEQUENCES1

GONZALO EDWARDS2 AND FELIPE ZURITA3

1. Introduction

Longevity risk can be understood as the degree to which the date
of a person’s death is unknown. Nobody knows when one is going
to die. In the case of a group, the risk of mortality refers to the
degree of ignorance as to the way, in a temporal sense, in which
the members of a group die.

In the case of the individual, the longevity risk refers to the
possibility that there may be a difference between the date of his/
her actual death and his/her life expectancy. For example, a person
who, at the age of fifty, has a life expectancy of 30 years may
eventually die not at the age of 80 but at the age of 60, 70, 90, or
100 years old. This is the mortality risk. A real example that fully
illustrates the above occurred in 1965 when André Francois
Raffray, a French lawyer, reached an agreement with a woman
aged 90. He agreed to pay her a monthly sum for the rest of her
life in exchange of inheriting her home. This kind of contract is
known as “reverse mortgage.” Unfortunately for M. Raffray, the

1 The authors would like to express their appreciation for the comments of Salvador
Valdés. Any errors that may remain are our exclusive responsability.

2 Commercial engineer, Catholic University of Chile, PhD in Engineering Systems ans
Economics, Stanford University, Director of the Institute of Economics at the Catholic
University of Chile.

3 Commercial Engineer, University of Chile; PhD in Economics UCLA. Lecturer at the
Institute of Economics at the Catholic University of Chile.



374

Pension Funds Investment Perspectives

deal was with Madame Jeanne Calment, who lived to the age of
122 years, 5 months and 14 days, becoming the longest living
person in the known history of the world.

At a group level, the risk refers to the possibility that the group
will die at different dates, in different percentages than originally
expected. For example, if a group of a hundred people aged 50 has
a “mortality table” that indicates that “on average” 30% should die
at the age of 70, 40% at the age of 80 and 30% at the age of 90,
then the risk refers to the possibility that real percentages of
individuals dying at the different ages may possibly differ from the
percentages above. This is the “empirical distribution” that may
differ from the “expected distribution”.

From a financial point of view, however, mortality risk, which is
typically measured in terms of the people who have died each
year, is not equivalent to longevity risk. In fact, the economic
problem is related to the predictability of the consumption of an
individual or group of individuals, resulting from the risk of living
more or less than was expected, and how to finance it. It is
measured then, in pesos.

Longevity risk as described is important for individuals, for
companies and for the State, as we will see further on. The
economic problem associated is the financial risk resulting from
the risk of living more or less than expected.

The following article will analyse the financial consequences of
longevity risk and will examine various forms of distributing such
financial risks among the population.

2. Financial longevity risk

There are many economic decisions that depend on the age
profiles of the population and its longevity. In addition to the
example of the decisions that have to be taken by life insurance or
life annuity companies, there is that of temporary and long term
medical insurance policies, the construction of housing and
tourism programs addressing the needs and interests of various age



375

Gonzalo Edwards and Felipe Zurita / Longevity risk...

groups, decisions about the number of specialist geriatric places
available in medical faculties, investment decisions in connection
with the production of walking sticks and dental plates, etc. We
will focus, however, on those risks that affect decisions that have
to do with pensions and health.

The possibility of living more or less than expected has
implications for consumption requirements. If the individual knew
exactly how long he/she was going to live, he/she could,
theoretically, program his/her future expenditure clearly at the
point of retirement, assuming of course that he/she has no risks
with respect to the interest rates that will apply in the future or that
he/she can somehow fix them at the time of retirement.

However, the problem of financial risk is not over, even if the
individual were to know how many years of life he/she has left.
Consumption is not constant throughout a person’s life; a person’s
needs change with age, and the needs at each age are not exactly
predictable. As an example of this last point, the financial needs of a
retired man vary depending whether or not he is widowed, whether
or not his children have left home, whether or not he wins the
lottery, whether or not he has to repair the roof of his house, etc.

Despite the above, let us assume that a pensioner can reasonably
predict his monthly expenses in terms of food and housing for the
rest of his life. His health expenses, however, typically increase,
but with a large component of unpredictability. A person who lives
more (less) than expected alters the profile of health expenses over
time. The prolongation of life may be the consequence of
extraordinary good health, but also of very impaired health
accompanied by intensive medical care. On the other hand,
typically, there is an important increase in health expenses during
the last 6 months or year of life. In this case, the health expenses
continue in time, depending on individual longevity, with the
corresponding financial consequences.

Another related subject has to do with the predictability of health
costs in coming years. These may increase with improved, albeit
more expensive, procedures, or may fall  as a result  of
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technological advances that make it possible to do the same thing
more cheaply or which allow for early detection and treatment of
illnesses. In relation with this last point, the early treatment of
illnesses may imply that the person eventually dies of other
illnesses that may be even more expensive to treat.

Finally, standards in health expenditure may vary, either because
of the technological advances described above or by increases in
general income levels. The set of treatments that are socially
considered as part of “reasonable” health care is not constant but
dynamic and depends, among other things, on each society’s
possibilities. For example, it is difficult to predict what the
protocols of the Auge will be in twenty years time. The reasonable
standard, however, determines the pressure on expenditure and
therefore the profile of consumption desired. In view of the points
discussed above, one can say that the best consumption strategy
for an individual who is about to retire is unlikely to be that which
implies a constant expenditure over time, even though he/she may
use a life annuity insurance that will ensure that he/she will
receive that constant sum for the rest of his/her life. On the
contrary, what is most likely is that his consumption profile will be
variable and stochastic, in other words, tied to variables that
cannot be predicted.

3. Aggregate vs. individual longevity risk.

Society is therefore facing the problem of generating mechanisms
that enable pensioners’ course of consumption to be brought as
close as possible to this theoretical ideal. The individual, his/her
family, the State, the ISAPRES and the life insurance companies
all come together in this enterprise.

The question arises as to who is best qualified to assume those
risks. But the truth is that a prior consideration has to be made. A
fundamental principle of the economic theory of risk states that
nobody should assume a risk if doing so it is not absolutely
essential. If a risk can be diversified, it must be diversified. The
risk involved in medical expenses should not be assumed by the
family, because the predictability of medical expenses is much
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higher at country level than at family level. In other words, maybe
most of the family’s medical expenses can be diversified by
combining a large group of families.

This is the business of the Insurance companies: to form a portfolio
of families and transfer resources from the healthy to the ill.

A similar argument applies to the greater problem of providing an
optimum course of consumption tied not only to predictable
variables but also to unpredictable variables. Now, even at
portfolio level some risk remains. For a company that offers life
annuities of a constant amount for a period of time, the risk that it
assumes is that those insured, as a group, die at an age other than
that expected at the moment the contract or contracts were signed.
The difference may be due to the fact that the number of insured is
not large enough for the mortality rate to be equal to that of the
population or that “what was expected” was biased compared with
the true mortality.

In terms of a well-known example, when one tosses a coin up in
the air 40 times it is perfectly acceptable, understandable and even
to be expected that the number of heads will differ from the
number of tails. For example, 23 heads and 17 tails. The problem
occurs when there are 38 heads and 2 tails. In this case, the most
logical thing is to think that the coin is loaded. Now this can be
deduced only after the coin has been tossed 40 times. In the case
of the longevity risk faced by a life annuity company, it is to be
expected that the actual mortality will differ in some measure from
the expected mortality and that actual pensions will differ from
expected pensions. The greater problem occurs when actual
mortality is very different from expected mortality.

4 The individual risk of being unable to finance health expenses presents certain
additional complications concerning who shaould them. The problems of adverse
selection, where the individuals who insure themselves most are the ones most likely
to become ill, and the problems of moral risk, manifested in the excessive use of
medical services and the choosing of expensive treatments, simply because one has an
insurance, even though these are often unjustified, mean that the best way of
distributing health risk is to share the risk between the healrh insurance company and
the insured. This is done typically by co-payments, limits and deductibles.
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The answer to the problem of “badly made” mortality tables may
seem simple: all one has to do is to improve the estimates on
mortality and use “correct tables”. There is, after all, sufficient
information in the country and the world to know the age at which
people die. This implies that one needs to be more precise in
defining population groups: men and women have different
mortality patterns, the same occurs between smokers and non-
smokers, people recently disabled and people who have been
disabled for years, etc. On the other hand, the level of income also
seems to be a variable that affects mortality.

Including these facts in the mortality tables should be enough to
improve the estimates. However, at least two problems may
complicate this estimation:

i) In the case of the life annuities under the pension system, at
least in Chile, these compete with programmed withdrawals. There
may be a selection bias in the group of life annuity beneficiaries,
given that a larger proportion of those who expect to “live less”
than the average would tend to retire under the programmed
withdrawal system, as opposed to those who expect to live
“beyond the average.” It should undoubtedly be suffcient to
include this fact into the parameters of the tables of life annuity
beneficiaries, as has, in fact, been done in Chile, where tables RV-
85 and RV-2004 are used, specially designed to reflect the
mortality of life annuity beneficiaries. However table RV-85 was
drawn up in 1985, only 4 years after the AFP system was put into
effect and for this reason there was not much information about
the mortality rate of the life annuity beneficiaries, particular older
ones.

ii) Past mortality rate experiences may be a poor indicator of
future mortality, given that there has been progress in people’s
longevity. It is possible to incorporate improvements in longevity
into the tables, but it is difficult to predict at what rate the
mortality rates will improve.

In order to quantify the risk of longevity from the financial point
of view, the following calculation was carried out: it was assumed
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that the mortality table of an individual could vary between RV-
85H (the table of male life annuity beneficiaries) and RV-85M (the
table of female life annuity beneficiaries). For the same single
premium, the rate of sale, which refers to the rate of yield that the
company implicitly offers the individual, must vary between
4.50% and 6.08% in order to grant the same pension. This means
1.6 percentile points for approximately 5 years’ difference in life
expectancies.

At this point it may be useful to point out that increasing the
number of insured, although it may increase the company’s risks in
absolute terms, reduces the risk related to the number of insured
(risk per client) when there is no systematic bias. By contrast, the
bias with regard to true mortality does not disappear with the
number of clients, in either absolute or relative terms. The larger
the number of insured, the greater the exposure of the life annuity
or insurance company to the risk of group longevity.

On the other hand, deferred lifetime annuities vary even more with
people’s longevity. As an example, let’s assume a company that
offers deferred life annuities with a period of grace of 35 years, so
that payment begins only when the pensioner is 100 years old. In
this case a biased mortality table will have a greater impact on the
pensions that the company will have to pay.

One way of minimizing the effects of a bias in the mortality tables
is for the life annuity company to offer a similar number of life
insurance policies. The longer (shorter) the life of a person, the
worse (better) it is for the life annuity company and the better
(worse) it is for the life insurance companies. However, this
conclusion depends on the type of bias in the mortality tables.
What interests the life annuity company is the mortality of people
who retire (from 60 or 65 years onwards), whereas what interests
the insurance company is mortality at those ages when the
individual pays his premium (typically no more than 70 years).

The issue of medical expenses in the third, or even fourth age, as
was said earlier, is closely linked with longevity risk. A longevity
beyond what was expected has unexpected consequences on
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medical expenses in various forms. On the one hand, the longer
you live the greater the number of visits to the doctor and the
higher the total expenditure on health. On the other hand, greater
longevity may be due to a better health, associated with better
eating habits or physical activity, for example, and it may
therefore represent fewer medical expenses. Finally, greater
longevity only postpones those medical expenses that are typical
of the terminal stage. This subject of medical expenses in the third
and fourth age does not affect the calculation of life annuity
pensions, unless the greater expenses imply a greater longevity
and definitely endogenize expected longevity in terms of the
amounts of expenses and pensions. Without considering the above,
however, the question remains as to whether life annuity pensions
should be constant with age or whether they should at least
consider the fact that the trend in consumer expenses, including
medical expenses, is dependent on age and times.

4. Distribution of longevity risk

The previous sections presented the different risks associated to
individual and aggregate longevity. This section discusses who
should assume the different risks.

Generally speaking, one should begin from the basis that all
diversifiable risks should be diversified: It would make no sense
for individual risk to be absorbed by pensioners if, in the country
as a whole, that risk did not exist or could be cancelled out.

This assumes that pensioners transfer the risk to others through
instruments such as life annuities and medical insurance, as well
as the implicit contracts within the family and the contribution
made by the State, through public programs such as the “Auge”
plan, for example. We must highlight here the strong substitution
existing between these agents: any one of them may think it is
doing what the others failed to do.

The State diversifies most of the risk it assumes, because it
maintains a very large portfolio. The remaining risk is distributed
among the population as a whole through taxation policies.
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Each insurance company diversifies, in the same way, part of the risk
transferred by its clients. What concerns us, then, are non-
diversifiable risks: the longevity risk associated with the mortality
tables and the risk that the level of expenditure (standard of living and
level of socially accepted medical benefits, on the one hand, and the
evolution of their costs on the other) may grow more than forecast.

4.1. Risk of tables

With regard to the possibility that the tables do not duly reflect the
time when the members of the population die, the first thing to be
done is to reduce that risk. This can be done, as was indicated
earlier, by being more precise in the definition of the population.
On doing so, there is an increased likelihood of being able to
predict the time when people will die.

One matter associated with the previous one has to do with the
possibility of selection bias: individuals who believe they have
high life expectancies, higher than what the corresponding
mortality table says, whether because of their general state of
health or for genetic reasons that cannot be observed by the
company tend to take out life annuity insurance with a higher
probability than those who believe the contrary.

Secondly, there are aspects associated with the risk that the
mortality of the group of insured in a life insurance company does
not behave according to the table or the population segment that
that table seeks to represent. This risk has to do with the fact that
the number of insured in a company is small compared with the
size of the population and with the possibility that the tables have
been badly calculated.

This risk for the insurance companies is typically distributed
among the insurance company’s shareholders. On principle,
however, there are at least two alternatives: reinsurance and self-
insurance by the members of the insured group.

In reinsurance, the risk is transferred to a reinsurer, which diversifies
a considerable part of the risk. Reinsurance permits greater risk
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diversification, because reinsurance companies cover other risks,
apart from the longevity risks in life insurance or life annuities.
Whatever the instrument used, the general principle applicable is that
the owners of the insurance company do not assume the portfolio risk,
but instead transfer it to third parties to be diversified or diversify it
themselves, keeping the company shares within a greater portfolio.

4.2 Risk of standards of consumption

There is, also, the risk that the standard of consumption considered
to be reasonable (whether in living standards or health services)
grows beyond expectations. The standard is financed by people’s
own savings, by families, the State (through subsidies and
services) and by the insurance companies through life annuities.

Each society defines implicitly and indirectly a standard of
consumption for its members, possibly differentiated according to
their position or rank. Each individual’s plans and expectations
depend on that standard. In turn, that standard varies with time
according to the population’s means and expectations.

One might think that a rise in the standards of consumption among
very old people would not affect life insurance companies, since
they have no contractual obligation to adapt the contract to the
new conditions of the society. However, one must not forget that
the problem to be solved between the State, family, individual and
insurance companies is how to put an optimum consumption
profile into place. Implicit in the mind of every client and every
citizen there is a distribution of responsibilities relative to the
fulfillment of that objective.

In Anglo Saxon law, there is the concept of “standard of care”,
which refers to the degree of prudence with which a professional
must act in the exercising of his profession. Negligence is defined
in terms of violations of this standard, and the negligent individual
is legally responsible for his “error”.

Similarly, in public discussion it is always possible to perceive a
standard of care on the part of the State with regard to its citizens,
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of the family with regard to its children and elderly, of companies
with regard to their employees, etc. The government’s actions are
considered to be deficient when they fail to provide adequate
public services; the family suffers public disgrace when it fails to
protect one of its children, old people or invalids; the company
suffers public disgrace when it fails to take adequate precautions
to protect the environment. In each one of these cases there is a
standard of care or consumption that defines what constitutes a
reasonable level of care and which part of that care is the
responsibility of each individual.

Although a life annuity does not make the insurance company
legally responsible for funding an increase in the standard of
living, the general public’s feelings may well make it responsible
and pressure may develop to “correct the model” .

On the other hand, we must not lose sight of the fact that the
insurance company is one of the actors that contributes towards
solving the client’s financial problem (the obtaining of the
optimum consumption profile), and the more space it leaves to
other actors, such as the State, the less valuable its services will
become and, therefore, the less demand there will be for them.

From this perspective, the insurance companies have an open
challenge to design instruments for transferring the corresponding
risk, given the difficulties involved in including changes that may
possibly be accepted by society in contracts signed between
private parties.

5. Conclusions

The lack of knowledge about the magnitude of the average
extension of the life span involves the risk of having to fund more
years of pensioner expenditure, a risk that, by its nature, cannot be
absorbed by the insurance company and must instead be
transferred to third parties.

This article, however, defends the idea that longevity risk does not
refer merely to the duration of life, but rather to the funding of an
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optimum course of consumption for each pensioner, of
unpredictable duration and type. Moreover, this ideal course is tied
to standards defined by society that are dynamic and
unpredictable. In this task, the insurance companies collaborate
with the individual, the family and the State. From the principle of
diversification that justifies the existence of insurance companies,
it can also be deduced that society as a whole is in a better
position than the individual or his/her family to diversify the risk
of consumption during the passive stage.

For this reason, in an ideal scheme, insurance companies replace
the family and the state in providing the optimum profile of
expenditure for each individual and transfer the remaining,
undiversifiable, risk to the community of investors. As Peter
Drucker used to say, a few years ago: “By providing financial
protection against the greatest risk of the 18th and 19th centuries,
that of dying too early, life insurance became the largest financial
industry of those centuries… The provision of financial protection
against the new risk of not dying early enough may end up being
the most profitable financial industry of the next century”.

In the future, one can only hope that the demands in this direction
will grow at the same rate as citizens’ social security standards. In
that context, the challenge for the insurance industry is to develop
the instruments needed to satisfy these requirements: more
complete insurance policies, that allow the risk of individuals’
expenditure to be transferred to the companies, on the one hand,
and public offering instruments that allow the companies to
transfer systematic risk to the rest of the economy, without
exposing the companies to the aggregate risk. Every moment that
passes without the life insurance industry’s reacting to these
challenges will simply give up more space to be occupied by the
State.

5 Peter Drucker: “Innovate ordie”, The Economist, 25 de septiembre de 1999.



385

Gonzalo Edwards and Felipe Zurita / Longevity risk...

References

ALHO, JUHA M.; JUKKA LASSILA and TARMO VALKONEN (2005)
Demographic Uncertainty and Evaluation of Sustainability of

Pension Systems, pp. 95-115 in Holtzmann R. and Palmer E.
(Eds.): Non-Financial Defined Contribution (NDC) Pension

Schemes: Concept, Issues, Implementation, Prospects. World
Bank, Washington D.C.

PITACCO, ERMANNO (2002): “Longevity Risk in Living Benefits”.
Center for Research on Pensions and Welfare Policies, Working

Paper 23/02.
RICHARDS, STEPHEN and GAVIN JONES (2004): “Financial Aspects

of Longevity Risk”. The Staple Inn Acturial Society, October.
VALDÉS, SALVADOR and GONZALO EDWARDS (1998): “Retirement

in the Private Pension Systems”. El Trimestre Económico, Vol.
LXV (1), January-March.

WADSWORTH, MIKE; ALEC FINDLATER and TOM BOARDMAN

(2001): “Reinventing Annuities”, The Staple Inn Actuarial
Society. January.





387

Gonzalo Edwards and Felipe Zurita / Longevity risk...

EXPERIENCE WITH
“LONGEVITY BONDS”

RODOLFO WEHRHAHN1

1. Concern about longevity risk

People choose pension funds on the basis of certain characteristics
such as i) institutional solvency (evaluating the current performance
and long-term perspectives), ii) investment experience (they identify
the expected returns offered by the fund) and iii) management skills
of the funds (quality of the service, for example).

However, very few people pay attention, when choosing the
pension funds, to the management of assets and liabilities or
experience in the handling of longevity risk, which are very
important factors for the healthy survival of the pension funds in
the medium and long term. Longevity appears as a certain threat
that reduces the real value of future pensions, if one considers the
increase in life expectancy explained by variables such as: i)
improvements in nutrition and health, ii) improvements in safety
and working conditions, and iii) widespread use of immunization
and antibiotics. Let us also consider the medical and technological
breakthroughs that could lead to important advances in prolonging
life, such as those proposed by Dr. Aubrey de Grey of Cambridge
University, who produced a storm during a conference on aging by
announcing that human life expectancy could be increased to
1,000 years once medical researchers have learned how to repair

1 PhD in Mathematics, Master in Physics and Mathematics, Re-insurer and specialist in
longevity issues. Vice President of the Inter-American Federation of Insurance
Companies, FIDES.
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cell damage. If this is true, then we would obviously have other
problems and not just that of pensions.

Table Nº 1 shows life expectancy at birth for the population of the
United States of America during the 20th century. If anyone
bought an annuity at the age of 60 during the 1950s, it only needed
to cover 8 years, whereas today it has to cover an average of
almost 20. This clarifies the need to save more than what was
considered sufficient in the past. Let us look at the situation of
mortality improvement in Chile: how big is it? The life expectancy
for a 60-year-old Chilean at current mortality rates, with an
improvement of 1% a year is 22.5 years. Each additional 1%
increase of the factors of mortality improvement increases life
expectancy by 1.5 years. On this basis we can understand the
relationship between improvement in mortality and life
expectancy. If one uses a static mortality table (without
improvement factors), each reduction in the absolute rates reflects
an increase in life expectancy. However, when pension products are
quoted, the evaluation of life expectancy includes an annual
mortality improvement rate. Thus, the calculations of life
expectancy will only change if there is a change in the future
improvement of the implicit mortality in the table used. An increase
of 0.25% in the improvement of mortality means in practice an
increase of 4 months in life expectancy, which is why life
expectancy will continue to grow only if the mortality improvement

Table Nº 1
LIFE EXPECTANCY AT BIRTH

(POPULATION DATA FOR THE UNITED STATES)

1900 47.3

1950 68.2

1960 69.7

1970 70.8

1980 73.7

1990 75.5

2000 77.4

Source: Prepared by the author.
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factors continue to do so. In Chile, if I understand it correctly, the
assumption of improvement is 1% per year for all ages, so what we
are talking about speaking of is an improvement in addition to this
1%, which would have an impact on the annuities that one can buy.

Mortality data generally varies according to age and sex. In Chilean
tables, there are improvement factors of 1% for all ages, which
could cause a problem. Obviously, treatments being discovered
today would have a greater impact on younger people than on older
people. What is the impact of an additional 1% improvement on
current mortality tables? A 1% improvement requires the funds to
produce 0.28% more (because the price differential is reduced by
0.28%). Likewise, an improvement of 3% in the factors reduces the
financial spread of annuities by 1%, that is, individual reserves will
have to generate an additional 1% in order to cover the 3%
improvement in mortality, which is nothing very exceptional,
because it is highly likely that we will reach these factors very
quickly. Let us consider, for example, a medical breakthrough that
immediately prolongs life by 5 years, a genetic discovery, for
example. Its impact would require an additional spread on
investments of 1.3% in order to cover this shock on mortality.
Another way of looking at the relationship between financial spread
and the improvement of mortality is the one shown in Table Nº 2.
Changes in life expectancy have a linear relationship with financial
spread. There one can see that for each year of sustained increase in
life expectancy, an additional 25 base points in the performance of
individual reserves are required in order to pay the annuity.

Table Nº 2
CHANGES IN MORTALITY THAT CAN BE ABSORBED

25bp 1 year 9%

50bp 2 years 18%

75bp 3 years 27%

100bp 4 years 36%

130bp 5 years 45%

Pricing Spread Increase in Life Expectancy Reduction in Mortality

Source: Prepared by the author.
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2. Securitization

The definition of securitization that will be given here is that of
“transforming the value of future cash flows, from a given
business, into financial instruments that can be bought and sold in
capital markets.” For example, there are mortality bonds that will
pay coupons depending on the mortality performance of the
underlying block of businesses. The coupons, even the principal
capital may be at risk if mortality does not perform according to
expectations, that is, if there are more deaths than expected. The
underlying business for mortality bonds are life insurance policy
blocks. The system assumes a certain mortality for these life
insurance blocks and according to what is actually observed in
terms of mortality, coupons are paid that are more or less high.
There are also some papers where the main capital may be placed
at risk. When mortality performance worsens in these bonds,
obviously their performance is lower. On the other hand, longevity
bonds will pay coupons depending on the longevity performance
of the underlying block of businesses. The coupons or even the
principal may be at risk if longevity deviates from the assumed
value, in other words, if there are fewer deaths than expected. The
underlying business for longevity bonds is that of life annuities
and normally, if people live longer than expected according to the
tables, these bonds would not perform so well.

What is the structure of a longevity or mortality bond like? Table
No 3 shows the structure of a document backed by assets. Starting
from an existing business, which may be, for example, life policies
where the contract is with individuals who will pay a premium
over a certain period of time. This business undergoes some
operational and legal transformations: first of all, it is transferred
to a legal entity that is independent of the insurance company that
is issuing the life insurance policies. As compensation for the
transfer, the insurance company receives a sum of money financed
through the sale of the papers or bonds in the financial markets.
The underlying business of these bonds or papers is precisely the
block of life insurance policies that is currently part of the equity
of the new legal entity created for this purpose. The papers or
bonds, for their part, pay coupons depending on the mortality
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performance of the underlying business. Generally speaking, it is
necessary to have an interest swap contract in order to change
variable interest into fixed interest and, generally, the coupons are
offered with an inter-bank rate plus financial spread. Because the
legal entity that owns the underlying business lacks financial
status because it is of very recent date and/or is under-capitalized,
what usually happens is that the bonds are granted a credit rating
by contracting for a guarantee issued by some financial institution
specializing in wrap ups. It would also be possible to speculate
about securitizing an AFP contract, in other words, there are
people who are going to contribute over the next few years. If the
AFP sees a very good possibility of immediate investment, then it
could securitize these contracts to take advantage of the
momentary market opportunity. This has not been exploited and it
is an idea that comes from studying securitization possibilities in
Chile.

What type of business can be securitized? The characteristics
necessary to apply it in any business are the following: i) the
parameters that determine it must be public and easily accessible,
ii) the contract must be stable and predictable under normal
conditions, in order to increase the predictability of the outcome of
the investment or to minimize its risk, iii) the contract must be
sufficiently big to minimize temporary fluctuations, and iv) the

Table Nº 3
STRUCTURE OF A DOCUMENT BACKED BY ASSETS

Credit Enhancement
Mechanism

Product Payment

Investor
Asset Backed

Securuty
Originator

Customer
Swap

Counterparty

Securities

Asset

Cash

Floating RateFixed Rate

Guarantee Premium

Investment

Source: Prepared by the author.
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business should be repeatable, because securitization is a long,
complicated and costly process.

3. Securitiziation of longevity and mortality

Securitization has two main uses: first, as a risk management tool
and second, as a source of funding. The first use is a way of
transferring mortality risk to the financial market, pulverizing that
risk, which may be very effective, as well as being a hedging or
coverage tool. The second use is important because it gives issuers
the ability to access the financial market, and vice versa, in other
words, investors have access to an investment instrument that has
no correlation with the usual economic papers. How can we use
securitization of longevity and mortality in order to manage risks?
In the case of life insurance or life annuity companies, these may
reduce or eliminate tail or long duration risks, transferring them to
the financial markets.

They may also reduce or eliminate the shocks of adverse mortality,
such, for example, as the risk of a pandemic of bird flu, a risk that
probably very few companies want to take on. Another application
is its use as a tool to diversify risk. Also, as we explained above,
the coupon is paid according to the mortality performance of the
underlying business and, so far at least, it has not been proven that
mortality has a very close correlation with the country’s economy
(unlike the cases of disability or unemployment insurance). In
order to finish visualizing the importance of securitization as a
risk management tool, let us note that improvements in mortality
have opposite impacts on insurance and life annuity products; for
example, a 1% increase in the mortality improvement factors i)
increases the liabilities of a life annuity by 5% and ii) reduces the
liabilities of a typical temporary life business by 20% (these
changes are reasonably linear). The securitization of longevity as a
source of funding makes it possible to transform an existing
business into an ideal source of low cost funding because i) it is
less sensitive to the current economic environment, ii) it is
relatively independent of the issuer’s current performance, iii) it
does not necessarily affect the balance sheet and iv) the asset
already exists and may accelerate earnings.
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4. Longevity bonds and beyond

Table Nº 4 shows some examples of longevity securitization. We
can see that the ratings of these papers, which may be from A+ to
Triple B-, obtain yields from 90 to 250 base points. This may be
structured in a variety of ways in accordance with the appetite for
risk of the investors in the market.

One example not included in Table Nº 4 but which has been a recent
experience in longevity securitization is a bond issued in 2005 by
the European Investment Bank, where BNP Banque Paribas is the
manager. The characteristics of this bond are the following: i)
instrument with a £550 million longevity risk, ii) Mortality index
publicly available for the group of 65 year old men, iii) the
longevity risk period consists of the calendar years 2003 to 2027, iv)
the maturity is 25 years, v) it has a bond payment of £50 million*
CSRt (CSRt= Cumulative survival rate at moment t), vi) the
mortality index is published by ONS-DH1, vii) Table of statistics on
Mortality and viii) the payment frequency is annual.

Basically, what this bond does is to observe the population of two
countries in Europe and pay 50 million pounds sterling multiplied
by the accumulated survival of the group of people observed

Table Nº 4
EXAMPLES OF SECURITIZATION

Queensgate Spl Purp A 175.0 A+ Dec-04 Dec-24 146

Queensgate Spl Purp B 45.0 BBB Dec-04 Dec-24 247

Queensgate Spl Purp C 25.0 BBB Dec-04 Dec-24

Vita Capital II Ltd. B 62.0 A- Apr-05 Jan-10 90

Vita Capital II Ltd. C 200.0 BBB+ Apr-05 Jan-10 140

Vita Capital II Ltd. D 100.0 BBB- Apr-05 Jan-10 190

SPV Amount
(US$ Mil)

S&P
Rating

Issue
Date

Maturity Spread
Premium to

LIBOR
(bps)

Source: Prepared by the author.
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annually. The mortality rate is published annually by the British
National Institute of Statistics, the source of tables Nº 5 and Nº 6.
In Table Nº 5 the blue bars indicate what is expected according to
the actuaries, in other words, it corresponds to the expected
payments of 50 million pounds multiplied by these factors. Then
one sees that if longevity were higher than expected, then such
payments would be increased.

Thus this instrument is very appropriate for anyone with exposure
to longevity risk in his business. On buying this paper, if longevity
is greater than expected, then the bond will receive more.
Conversely, if you receive better earnings with your longevity
business, the reduction of the payments from this bond will not
affect you. Statistics appear with two years’ delay. In conclusion,
what are the current challenges? Obviously the cost and
complexity of these instruments is high, so a considerable volume
of securitization processes is required, as well as the ability to be
able to repeat the issues. Another important success factor lies in
the financial market’s appetite for these instruments. Many actors
in the Market have little understanding of mortality risk and are

Table Nº 5
LONGEVITY BOND: CASH FLOW PROFILE
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therefore unaware of the returns that would justify their
participation in that risk. Finally, we pointed out the lack of a
secondary market as one of the major challenges faced by
securitization in the coming years.

Table Nº 6
LONGEVITY BOND: DECIDING ON THE ANNUAL PAYMENT

Payment year

Reference year

Age of

Annual mortality rate

Annual survival rate

Cumulative survival rate

Payment (£1,000 base)

2005

2003

65

1.50%

98.50%

98.50%

£985.00

2006

2004

66

1.80%

98.20%

96.73

£967.30

2007

2005

67

2.10%

97.90%

94.70%

£947.00

Source: Prepared by the author.
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IMPACT OF POPULATION AGING
ON FINANCIAL MARKETS

RUEDIGER DABERKOW1

This analysis will focus on established markets, such as Germany,
Japan and the United States, to highlight the aspects that are being
considered and studied today with a long-term perspective.
Graphic Nº 1 shows relevant global figures for the countries being
studied. The situation of Germany (and Europe in general) as well
as that of Japan is quite dramatic, meaning in practice that by 2010
the population will have shrunk. In the United States the situation
is much better, of course, but we also see a downward trend, as
may be seen in the same chart, because by 2040 we shall have a
growth rate of 0.5%. We have to consider here that there is strong
immigration into the United States and also, that we have quite a
high birth rate, so the situation is much better. In this same
country, the average age will jump from 35 to 39 years; in
Germany it will jump from 40 to 48 years by 2040, whilst in Japan
the average age will rise from 41 to 53. If we take, for example,
the situation in China, with its policy of one child per family, or if
we consider, for example, the growth rates in Africa, where there
is the AIDS problem, our expectations are of a shrunken
population throughout the world over the next 50-60 years.

What are the consequences? First of all, we can expect a lower
potential growth rate. Consequence number two: the financial
system of pay-as-you-go pensions, such as Germany’s, for

1 Economist from the University of Saarbrücken, Germany, Director of the Department
of International Institutions, DekaBank.
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instance, is facing problems. Consequence number three: there is a
growing financial load on the public budget.

Graphic Nº 2 shows the movement of an indicator that compares
people of working age with pensioners, in other words, people
between the ages of 15 and 64 in relation to people older than 64
years of age. What we see is that in the next fifty years we will
have half today’s situation, which is also quite dramatic, because
we will have more and more pensioners and fewer people being
born. What does this mean for us? First of all, there is a heavier
financial load for already troubled groups of insurers. There is an
urgent need for Individuals to save and make retirement provisions
while the financial pension systems based on pay-as-you-go can
only guarantee a subsistence level income. The age of retirement
must therefore be raised to temper the effects; for example, the
German system is like this.

People like me, who are forty, will have to work until the age of
67; but the people who are older will have to work until the age

Graphic Nº 1
POPULATION GROWTH IN GERMANY, JAPAN AND THE UNITED

STATES (% ANNUAL VARIATION)

Source: United States, DekaBank.

Germany Japan USA
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of 65. This is changing and I have heard there are also
discussions in Chile about increasing this age to a midpoint
between 65 and 70 years.

Another relevant fact is that aging is a burden for public finances.
Graphic Nº 3 shows that the German and Japanese situation is
quite dramatic. I think that as regards Germany, one must also
consider that the other countries in Europe have the same
problems, such as birth rates, for example. The situation is much
better in France where there is a much friendlier concept of family,
but in countries such as Spain, Italy, Greece and Austria, they have
the same problems as in Germany. On the other hand, there is the
need to invest money in education and infrastructure, but there
may not be enough money due to this problem.

In order to moderate the f inancial  burden caused by
demographics it is necessary to save. On the other hand, in many
countries public debt is very high (See Graphic Nº 3). For
example, in the United States this figure today is 63%, in
Germany 68% and in Japan the figure has increased from 142%
in the year 2000 to 164%.

Graphic Nº 2
PEOPLE OF WORKING AGE PER PENSIONER*

* Number of people between the ages of 15 and 64, divided between the number of people
over  64 years of age.
Source: United States, DekaBank.

Germany Japan USA
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In the United States the situation is much better than in Germany.
This means that we may expect the potential growth rate in the
United States to drop from 3% to 2.2% over the next forty-five
years, whereas in Japan the figure is under 1% (see Table No 3).
What are the consequences? First of all, a weaker development of
financial markets is to be expected. Consequence number two:
public revenue will drop and, at the same time, public spending
will be restored. Consequence number three: corporations will
need to find new markets to avoid falling with the population; for
example, emerging markets such as Asia, Eastern Europe and
Latin America.

What is the impact on financial markets? Or, in other words, is the
aging of the population a “time bomb”? First of all, in relation to
market prices, aging leads to a demand for a supply of shares and
bonds due to the fact that there is a certain amount of dis-saving.
This means that all those people who have insufficient money to
live on must withdraw savings; they have to sell equities, bonds
and properties. But, on the other hand, if one considers the

Graphic Nº 3
POTENTIAL GROWTH

Average year-on-year growth of GDP, %.
Source: EU-Commission, DekaBank.

European Union JapanUSA
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situation in Germany, for example, they have a saving rate of
about 10% or 11% at this point in time. For younger people,
saving is at around 14% and for older people, over 65 and up to 80
years of age, the saving rate is 7%. We expect that, in the future,
the saving rate will remain at 4% and 5% for people over 65 years
old, so that there will be no withdrawal of savings.

I have read many articles about the reduction in assets. We don’t
believe in this but, of course, there is some pressure towards
withdrawal of savings, which is not altogether clear. On the other
hand, we have a larger public deficit and there are many more
bonds in the market, so there is pressure on the price of bonds and,
finally, our markets have a lower potential for growth. So, as a
conclusion of this analysis, there may be aspects that could suffer
substantially, associated with prices in the markets for shares and
bonds as well as in the property market. This is very important, for
example, in the European market.

However, there are also some positive effects: we have more
individuals saving in pension plans and we have developed funds
in many countries, in Europe for instance, and there are countries
like Switzerland, Holland and Denmark that have reached a high
degree of development. There are also new countries, such as
Poland or Kazakhstan. I have spoken to some people in the past
few days who tell me that more and more money is arriving in the
market, perhaps, also, more money in international investments,
bonds and equities. This is very helpful and it is expected that
economic growth, from our point of view at least, will be greater
in the future. Therefore, we can conclude that there are also
aspects that lead one to consider why bonds and shares might
increase in the future.

There are good reasons for having higher prices for bonds and
shares as well as for having lower prices. All things considered,
we expect a soft landing over the next few years. This means, for
Germany, that our view is quite positive with regard to the
population ceiling. We will have some positive effects until the
year 2030 as a maximum, because after that the risk will increase
and market prices will drop slightly. Positive but the trend is
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somewhat negative. I believe that this will occur in the United
States maybe 20 or 50 years later. In Japan, as we have seen in the
figures mentioned above, the situation is much more dramatic. The
European or German development will perhaps be seen 10 years
earlier, inn other words, in the year 2020. I believe it is very
important to diversify pension fund portfolios. This is very
helpful. We have a positive example with the pension system in
Chile, but our hope is that other countries like Peru or Mexico, for
example, or Poland, in Europe, where pension plans are only
allowed to invest up to 5% abroad, will increase this limit. Of
course, everything depends on the governments of the different
countries as well as on the central banks. My hope is that this will
occur in the near future.

Generally speaking, there are also others measures to be taken. In
this sense, we need a consolidation of public budgets.

I also think that we need reforms in the labour markets,
particularly in Germany, for example. We need some social
security reforms with a stronger focus on the responsibility of the
individual. We need greater globalization and we have good
examples of how this works with the Free Trade Agreements here
in Latin America. What can also be very helpful is the
technological development that may over-compensate the negative
trends related with demographics.

We need a competitive climate. Government support is required
for basic research but, on the other hand, the government must not
intervene too much in the technological development of the
markets. With respect to the pension system, I believe that future
reforms and development are also needed worldwide. Once again,
I believe the trend is positive. Generally speaking, it seems to me
that there will be results. Of course I think that the demographic
aspect will have a major impact on the development of the
financial markets, but we can expect a soft landing.
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1 Lecturer at the Administration School of the Catholic University of Chile. Executive
Secretary of the Government Business Centre.

PENSION FUNDS AND CORPORATE
GOVERNANCE: LESSONS FROM

INTERNATIONAL EXPERIENCE

FERNANDO LEFORT1

1. Introduction

The aim of this article is to analyse the logic behind the initiatives of
the pension fund administrators that attempt to improve the corporate
governance practices of the companies in which they invest.

Institutional investors, particularly pension funds, affect the
corporate governance of the companies in two ways. The first is
that the pension funds, when they invest pension funds in
companies, exert an influence on the management of the company,
either i) by the decisions to buy and sell shares and other
negotiable securities (pension funds can “vote with their feet” by
buying and selling shares), ii) by exercising their rights as
shareholders (communication, voting in shareholders’ meetings,
electing directors) and iii) by exercising their rights as bond-
holders (covenants). The degree of influence may be more or less
relevant, depending on the more or less active attitude adopted by
the administrator. The second way in which private pension funds
influence corporate governance occurs primarily in emerging
economies, where the processes of reform to pension systems have
had important effects on the process of development of the capital
markets and the accumulation of institutional capital. In other
words, these reforms have changed the environment in which
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issuers of securities are moving. Some examples of this influence
are i) the reform of laws governing the stock market (the
experience of Chile can be shown as a case in point, where various
reforms to the market of stock companies were pushed through,
due to the need to accommodate the private pension system), ii)
the development of the risk-rating industry, i i i)  greater
transparency and iv) the professionalisation of the process for
taking investment decisions. These elements have been gradually
developing and fine-tuning the local markets in emerging
economies, often driven by needs associated with pension reform,
whose impact, in my opinion, has been very important.

2. The economic context

Returning to the first point, the type of influence that can be
exerted today by the pension funds on the practices of the
companies in which they invest should be evaluated in the
current context of the economy and market. If one takes
institutional investors in general terms, and in developed
countries, one finds that they control 50% of shares in the United
States, around 76.5% in England, 59.8% in France and finally,
39% in Germany. As is obvious from the above, the importance
in quantitative terms is enormous. In the case of the pension
funds in Latin America, in Chile one sees that the pension funds
hold 7% of the shares of the companies listed on the stock
exchange (in 1996 it was even higher, reaching 11%) and 40% of
the bonds issued by companies; in Argentina they possess 5% of
shares, whilst in Peru they possess 9% of shares and over 40% in
corporate bonds. In conclusion, the pension funds as market
agents  have an important  effect  and they are relevant
shareholders, not only because of the size of the blocks of shares
that they possess, but also because of their ability to affect public
opinion or draw attention to matters that may be going on in the
companies where they invest.

The economic context in which this influence is exerted may be
studied from the perspective of the developed countries or that of
the emerging countries. In the context of more developed markets,
it is possible to observe vertical agency problems, in other words,
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disperse shareholders, an executive staff that controls the company
and obeys the mandate of the shareholders, but where there are
few incentives to monitor this management because the
shareholders are normally small. In that context, the institutional
investors, which usually have larger blocks of shares, are of
crucial importance, or may become so. It is interesting to see how
legislation has changed in the United States, and this will probably
happen in England too, in an attempt to give more encouragement
to that active participation. From the second point of view, in the
case of emerging markets like Latin America, the situation is
somewhat different and it is more common to see horizontal
agency problems, in other words, between controlling and
minority shareholders. Moreover, there is less information, there
are worse external mechanisms of corporate governance, there is
no good control market, and the law courts have less ability to
settle company disputes. In this context, even though the
controllers are concerned with the management of the company,
the action of the institutional investors and pension funds is
equally important, or even more so, since the institutional
investors are the people with greatest incentives to exercise a key
role in monitoring this process. In conclusion, in both perspectives
there is the idea that institutional investors, pension funds and
others, are extremely important actors.

3. The activism of the pension funds

The question to be asked is therefore: why should the pension
funds in particular (or the institutional investors) have to play
some monitoring, or even more active, role over the actions of the
companies in which they invest their shares? In conceptual terms,
fund managers have an obligation of care and loyalty to the
beneficiaries of such funds. Care in action and due diligence in the
selection, evaluation and discarding of investments. Loyalty in
their acting in the best interests and for the exclusive benefit of the
beneficiaries. Therefore, it may be said that within that general
responsibility of due care, the funds must also monitor the conduct
of the companies in which they participate and, possibly, bring
influence to bear on their corporate governance. This is the
argument, in general terms. The question that arises is: how much
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they should intervene. Looked at in another way: what is the
experience internationally and what have been the effects?

There are two general ways of intervening, both in some senses,
extreme: one is simply voting with one’s feet, as explained
earlier, buying or selling, in other words, taking entry and exit
decisions and acting simply as a portfolio manager. The second
alternative is  to adopt an activist  at t i tude in corporate
governance, possibly putting the company in a position to
negotiate with the pension fund about some policy or specific
decision that affects the company. In the broad spectrum of forms
of action, there should be considerations such as the liquidity of
the investments, the legal restrictions in force in the country, the
effectiveness of intervention (analysis of cost and benefit), and
potential conflicts of interest, etc. This concern about the costs of
intervention that might be involved in the activism of pension
funds or institutional investors on companies is illustrated in the
case of the United States. In that country, historically, legislation
had limited the activity of fund managers over company
decisions, in other words, it encouraged the separation of
portfolio decisions, in the hands of the fund managers, from
decisions concerning production, in the hands of the company’s
executives. This was under the hypothesis that specialisation of
functions was desirable and that the incentives of one were not
necessarily the incentives of the other. In addition, legislation did
not allow banks to be shareholders.

However, during the 1990s, probably in response in part to the
corporate scandals uncovered in those years, the view changed
and there was a more formal mandate to pension funds,
prompting them to take a more active role. ERISA, fund
regulator in the United States, encourages investors to “actively
monitor and take action in situations where the plan’s action,
alone or in conjunction with other shareholders, can increase the
value of the plan’s investments, once the costs of such action
have been deducted”. The mandate is quite clear: one must act,
when the benefit of acting on companies and on the value of the
investments in the company is greater than the costs of doing so.
This situation is not identical in all countries. In England, for
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example, there is no formal mandate and, in fact, institutional
investors have not historically used either their right to vote or to
elect directors. They have been very passive in their investments
and have acted simply as portfolio managers, buying and selling.
Recently, however, the idea has arisen that they should be more
active and this has been encouraged to a certain extent; in fact
there is a threat that legislation may be brought in, if the funds
do not take a more active role, though not much has apparently
happened so far. In the Chilean case, as a final example, Decree
Law 3,500 lays down voting protocols for the administrators in
the election of directors (Art. 155, DL3,500); in addition, it
states that the administrators may not make any move that
implies participating or interfering in the management of the
company in which they have elected one or more directors (DL
3,500). It is also important to understand the logic behind
adopting a position regarding the amount of activism that the
fund should be prepared to undertake (or that would be
advisable) from the point of view of the fund’s beneficiaries. The
arguments in favour of activism are based on the impossibility of
“voting with one’s feet” in an efficient manner. In other words, it
is assumed that there are limits on buying and selling shares in
relevant quantities and in an appropriate period of time, mainly
because: i) there are legal restrictions, ii) there is insufficient
liquidity in the markets, iii) it may be an investment policy of the
fund to retain certain assets in its portfolio and iv) because of the
characteristics of competition between funds. In other words, it
is sometimes very difficult for a pension fund to leave an
investment, in a small, relatively illiquid market, when in
addition it may often be the only available investment alternative
in a certain sector of the economy. On the other hand, there is
also a more positive view, that points out that the benefit of
activism on the part of the pension funds can be considerable.
The arguments are three: the first is that the mere presence of the
pension funds exercises a  sort  of  monitoring on the
administration, whether this is an executive staff or a controlling
shareholder, and this reduces agency problems existing in the
company and increases its value. The second argument says that
it has a role in increasing the information available to the market;
the pension funds can simply serve to inform the market about
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what is going on in the company, without taking any action –
simply informing – and this may in itself produce pressure on the
company. Thirdly and finally, it is said that there are specific
practices in which the pension funds put the company in a
position where it is encouraged to adopt a particular corporate
governance practice, which may have a desirable effect on the
company’s performance.

It is necessary to identify some dangers of activism, in order to
take its possible costs into account. The costs are related with the
idea that “a cobbler should stick to his last”; in other words,
portfolio managers do not necessarily know what is best for the
business, and do not necessarily know which corporate governance
practices should be applied in a particular company. What is more,
these practices have no reason to be the same for all companies
and the intervention might therefore be a mistake. A second
problem is related with the reduction in liquidity, which can occur
in two ways. On the one hand, as pension funds buy more blocks
of shares, their liquidity decreases. On the other hand, to the
extent that they interact with the company, they lose their
possibility of trading their shares, because what they are doing is
obtaining possibly confidential inside information and thus
limiting their possibilities of selling or trading. Finally, there is a
third potential problem, because of the possibility that conflicts of
interest may arise, such as the sensitivity of the administrators to
corporate pressures, the appearance of agency problems within the
fund manager itself, and the presence of other interests, such as
the environment, for example, that are not necessarily a priority
for the company.

4. International evidence

Monitoring and information transmission

Evidence in the United States shows that companies tend to
improve their performance when an active shareholder buys a
block of shares, due to the effect of its monitoring function (Bethel
et al., 1998). In other words, when institutional investors buy large
blocks of shares, the market celebrates this with an increase in the
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value of the companies concerned. In the North American case,
shareholder proposals sent by public pension funds serve mainly
to alert the market to the administration’s refusal to negotiate with
the funds, and the market reacts to this with a fall in prices
(Prevost and Rao, 2000). Finally, also in the North American case,
it may be observed that when funds or institutional investors do
“vote with their feet”, in other words, when they sell shares, it is
highly likely that the CEO of the company will terminate his
period of office earlier than expected (Parrino et al., 2000). To
summarise, different degrees of market reaction may be seen when
the pension funds intervene, albeit subtly, in companies. However,
the evidence is not necessarily so conclusive. For example, in the
English case there is no evidence that the actions taken by
institutional shareholders affect the value of the company in the
market (Faccio and Lasfer, 2000). In Chile, some studies have
been made, various of which show that the presence of the pension
funds as relevant shareholders in a company has a positive effect
on the value of the company’s shares. In other words, there is a
small market premium on shares where the pension funds are
present (Lefort and Walker, 2005). Another way of seeing the same
point is observing that the market gives a special return as a
reward when the pension funds buy shares in a company.
Moreover, and continuing with the Chilean case, the pension funds
in general contribute to the election of independent directors and
in (Iglesias, 2000 and Lefort and Urzúa, 2006) it is shown that the
market also rewards companies that have one or more independent
directors on their board.

Finally, international evidence shows that there are certain
differences as regards the effect of pension fund monitoring on the
value of companies. On the one hand, the monitoring is more
effective when it is carried out by open pension funds, due to the
absence of business relations between them and the companies
(Borokhovich et al. 2000, Hartzell and Starks, 2001). On the other
hand, it is found that public pension funds often have political/
social motives in their activism, unlike private funds, which tends
to reduce their effect on the performance of the companies. In
other words, the evidence shows that private funds add more value
than public ones (Woidtke, 2001).
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Activism and performance

However, in the case of more active interventions by the pension
funds, the evidence is not conclusive. The literature refers to the
exercise of very active policies of intervention in the company by
institutional investors as public targeting. This means that the
institutional investors are indicating that a particular company is
under the fund’s spotlight because it is taking bad decisions. What
they aim to do is achieve a change and a reversal of that policy on
the part of the company.

Evidence shows that in general this has no effect on the market. In
other words, it may be that in some companies this action
increases value, while in others, the value falls, but on average
there is no conclusive evidence about it. This happens both in the
United States and England and, for example, in emerging countries
such as Poland, where activism has no support, in terms of
empirical evidence of its effect on the value of the company.
Recent evidence supplied by CalPERS targeting in terms of its
more aggressive policies, indicates that there may be some slight
effect on the value of the company in the first six months but, in
general, there is no evidence of any long-term effect on the
company.

However, this evidence is not entirely conclusive. This latter
point may be due to the fact that the effect is not so obvious, but
it may also be due to the fact that it is very difficult to measure
the effect that the intervention of the fund has on the value of the
company in isolation. Some of the arguments to support this are
that often the negotiations between very active funds and
companies take place behind the scenes; in other words, we do
not know about them, and when some particular public action by
the pension fund occurs in relation to the company, it is after a
negotiation has taken place. The companies often react before
this takes place, and it is therefore not being accurately picked
up. To summarise, there is an empirical difficulty involved in
evaluating the impact of activism on company performance: i)
the difficulty of measuring the economic effect of changes in
specific aspects of corporate governance, ii) problems of
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endogeneity, and iii) private negotiations between funds and
companies (Carleton et al. 1998).

To close, and summarise, the pension funds are key investors, both
in our countries and in more developed countries or those with
more developed capital markets. Monitoring investments is part of
their mandate and is apparently effective, but sometimes the more
proactive attitude does not necessarily have empirical backing. In
other words, there is evidence of short-term effects but no weighty
evidence that extreme pro-activity on the part of pension funds has
an important effect on company performance.
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IFC1 METHODOLOGY OF
CORPORATE GOVERNANCE

MIKE LUBRANO2

The world was a different place 50 years ago: nobody talked about
emerging markets, there was no international trend towards
privatisation or telecommunications revolution, nor was there a
globalised economy. These were the conditions reigning in 1956
when the International Finance Corporation was born (IFC, or CFI
in Spanish).

The IFC is an institution in the World Bank Group that promotes
the sustainable development of the private sector in emerging
markets. The IFC grants loans, share capital, structured financing
and risk management instruments, providing advisory services to
reinforce the private sector in developing countries.

At present, the IFC has invested US$19 thousand million on its
own behalf in emerging markets. This amount includes 652
investments in share capital, and it makes approximately 250 new
investments each year, making a total of 1,400 companies in its
portfolio, including public and private companies from all
industrial and financial sectors, together with carrying out joint
ventures.

Why is corporate governance so important? Good corporate
governance makes it easier for companies to access a greater

1 International Finance Corporation is a subsidiary institution of the World Bank.
2 Manager of Corporate and Investment Practice, Department of Corporate Governance,

IFC-World Bank.
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volume of external funding of all types, both local and
international, public and private. In addition, companies that seek
to obtain funding from international sources, by international
shares listing, for example, have to improve their corporate
governance in order to satisfy stricter requirements for listing on
the stock exchange. Companies with good corporate governance
achieve a higher market value that those that fail to meet certain
standards of good governance. When the structures and processes
of corporate governance are improved, there is also an
improvement in the adoption of good decisions in all kinds of
companies, and an increase in their long-term prosperity.

1. Why is the IFC concerned about corporate governance?

The IFC can contribute to reducing risks and creating added value
in companies. Work directed towards improving the governance of
companies benefits each client company and, in addition, furthers
the mission of the IFC in a more general way, this being to
encourage sustainable investments of the private sector and
reinforce the capital markets in developing countries.

This mission of the IFC to encourage development in the
economic area is as important as that of encouraging social
development and concern for the environment, together with other
elements that produce sustainable economic growth.

Additionally, the fact that companies do not handle corporate
governance efficiently produces a high risk to reputation, not only
because of the fact of investing in companies with bad corporate
governance, but also because of the possibility of financial and
accounting scandals.

One element that shows the growing importance and concern
about corporate governance is the inclusion of this subject among
the risk-rating methodologies of companies issuing investment
instruments. This is the case of international risk-rating agencies
such as Standard and Poor’s, Moody’s and Fitch. Institutional
investors are also including those companies with good
management of corporate governance in their investment policies.
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An example of this is the CalPers Pension Fund in the USA.

The IFC is in a privileged position to test the theory that good
management of corporate governance can occur in emerging
markets, because our institution works on this subject all over the
world, has access to information, has acquired a number of skills
and has achieved considerable experience.

Our activities in this field consist of:

• Providing support in matters of organisation and application
of specialised know-how regarding corporate governance for
the World Corporate Governance Forum and the round tables
on corporate governance sponsored by the OECD at regional
level.

• Supporting pioneering projects of technical assistance on
matters of corporate governance organised by the IFC’s
Association for the Private Company in the former Soviet
Union, the Middle East and other areas.

• Helping to set up national institutes dedicated to improving
corporate governance of companies and training their
directors, in numerous emerging markets in Latin America,
East Asia and Eastern Europe.

• Providing independent technical assistance on corporate
governance to stock exchanges, directors’ institutes,
governments and other institutions dedicated to improving the
quality of corporate governance in companies in developing
countries.

In addition, our Corporate and Investment Practice, of which I am
in charge, advises the investment teams of the IFC on the
designation of candidates for directorships, and carries out training
programs for the candidates proposed by the IFC to form part of
boards of directors of the companies in which we have invested. It
is essential that, before joining the board of a firm, the directors
proposed by the IFC should have appropriate knowledge and
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instruments, so that they can discharge their responsibilities to the
company and the shareholders.

2. What is the challenge for any institutional investor?

Our challenge was to develop a methodology that was feasible to
implement, creating a vocabulary and definitions that were
common and, above all, consistent with the IFC’s mission. This
methodology suits our single portfolio and is appropriate to
existing operating procedures both for preparing projects and for
the performance of the managers who are taking decisions. The
methodology is easily accessible to all IFC personnel and even for
others, via our institution’s web site.

For the IFC, the development of a feasible methodology means
having the OECD’s Principles of Corporate Governance as our
work-frame. These refer to guaranteeing the basis of an effective
framework for corporate governance: clearly establishing
shareholders’ rights and the key functions in the area of
ownership, that there is fair treatment among shareholders, that the
role of the interested parties in corporate governance is clearly
defined, that there are guidelines referring to data transparency
and information and a definition of responsibilities for the board
of directors.

3. IFC Methodology

The IFC uses this methodology as a starting point for our risk
analysis and investment decision process, to help our client
companies to improve their corporate governance practices. In
order to apply our methodology, what we do is divide the subject
of corporate governance into segments that are easy to understand.
We divide the universe of companies whose practices need
improvement into four paradigms or archetypes:

• Listed companies
• Non-listed family or single-founder companies
• Financial institutions
• Companies in transition economies
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The attributes of corporate governance are analysed according
to the archetype of  the company (example of  a  l is ted
company)

• Commitment to good corporate governance regulation
• Structure and functioning of the board
• Control and processes
• Transparency and information activities
• Treatment of the minority shareholder

Each of these attributes of corporate governance is classified in
four levels: i) acceptable corporate governance practices, ii) extra
steps to ensure good practices, iii) greater contributions to improve
corporate governance and iv) leadership.

Graphic Nº 1
CORPORATE GOVERNANCE THROUGH THE IFC

AGREEMENT PROCESS

Levels

1. 2. 3. 4.
Attributes Acceptable Extra Steps Major Leadership

Contributions

Source: Prepared by the author.
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We call this scheme of analysis “Matrix of Progression for
Corporate Governance”, and it is used for the four company
archetypes. Each matrix provides the conceptual frame of the
IFC’s corporate governance methodology and emphasises the
evolving nature of these practices in companies. The matrix allows
the investment staff of the IFC, as also the owners and managers,
to evaluate the company’s present level of development,
considering the five areas of corporate governance. It is important
to mention that these four levels are used in a similar way by the
IFC in assessing other pillars of sustainability (environmental and
social issues).

4. The IFC’s corporate governance toolbox

The following tools, which are part of the methodology, are used
by the IFC to improve the corporate governance practices of their
client companies.

• Instruction sheet
This describes each of the corporate governance tools, how
these should be used and which person should be interviewed
in the course of the corporate governance review.

• Why corporate governance?
The document explains the vision of IFC with regard to
corporate governance.

5. How does one use the tools?

The IFC methodology for corporate governance involves six steps.
The investment staff goes through corporate governance practices,
in which IFC and the client company necessarily work together on
an improvement program.

Step 1 : First impressions
Step 2 : Self-evaluation by the client (to open the dialogue)
Step 3 : Review of corporate governance (to formulate the

risks/ opportunities)
Step 4 : Program to improve corporate governance
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Step 5 : Documentation and implementation
Step 6 : Supervision

In general, what we do is evaluate the client’s company and work
with it to add value to its corporate governance, following a
series of steps that fit into existing patterns of estimation/
supervision.

The time and effort involved in each of the six steps varies
according to the type of company and the complexity of its
operations and corporate governance. In addition, the effort and
intensity employed by the project team when we are focusing on
corporate governance depends on the level of risk and the
opportunities. In order to start with improving the corporate
governance practices of a company, the IFC carries out an
evaluation of the business, analysing whether the corporate
governance poses a special risk for investment or an opportunity
for the IFC to improve its corporate governance.

The risks may be i) investment risk, where the returns of the IFC
investment show poor performance (in extreme cases, corporate
failure), ii) financial and corporate risk, due to the existence of
weak controls, iii) legal risk, where there is weak compliance
with the judicial framework, and iv) risk of reputation, even in
the case where the IFC investment is protected, but there are
threats to other shareholders or persons related with the company
or which have an adverse effect on the integrity of the local
capital market.

Graphic Nº 1
CORPORATE GOVERNANCE THROUGH THE IFC AGREEMENT PROCESS

Source: Prepared by the author.
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The opportunities to add extra value may be: the commitment of
the client company to good corporate governance practices. If
improvements in corporate governance are imposed on a client
that is not acting voluntarily, then it  is likely that any
improvement program will be an artificial exercise in trying to
please. Another opportunity is that some countries and markets
have moved further than others, bringing in legal reforms, and
the regulator encourages good corporate governance practices,
with the existence of model codes, rules of compliance and
documentation. Yet other opportunities are financial, where there
is access to funding through the local capital market, together
with local institutions that carry out evaluations an, finally, the
opportunities of reputation, where the investment of the IFC can
fulfil its mission completely. In Table Nº 2 it is possible to see
some of the problems of corporate governance to be found in the
more developed countries, as also in emerging or transitional
economies. From the sample of corporate governance problems
set out above, in Table Nº 3 below it is possible to see six
diagnoses and six responses to solve the aforementioned
problems.

6. The role of the directors appointed by the IFC

In most cases, the IFCs are entitled to appoint directors when their
share of the ownership of the company is around 10%. These
directors are part of the staff of the IFC or may be external
professionals. At present there are approximately 150 directors in
office.

What the IFC expects of directors is that they be committed to the
development of the company, not to us, but that they maintain an
open communication with the IFC. We also expect the director not
to be supervising the portfolio, but having an active role in the
improvement of good corporate governance practices.

In order for the directors appointed by the IFC to fulfil their
role, we provide a system of selection, on-going training and
support appropriate to the responsibilities that they are called to
face.
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• Concentrated Ownership Issues

• Minority Shareholder Mistreatment

• Founder/Family Business Issues

• Conflicts of Interest

• Ineffective Boards

– Poor Capacity

– Passive Approach

• Transparency

– Internal Controls

– Audit Function

Developed Markets Emerging/Transition Economies

• Concentrated ownership: agency
problems between controlling and
minority shareholders

• Ineffective Boards

– Poor Capacity

– Passive Approach

– Low independence

• Conflicts of Interest; RPTs

• Minority Shareholder mistreatment,
especially in change of control
situations

• Succession/Family Business Issues

• Transparency/Internal Controls/Audit
Function

• Dispersed ownership: agency
problems between shareholders and
managers

• Empire building of CEOs

• Excessive remuneration (stock
options)

• Insider trading

• Defense mechanisms (poison pills,
staggered boards)

• Non-disclosure of information
(manipulation with SPEs)

• Internal control problems
(independence of auditor)

Table Nº 2
SOME PROBLEMS OF CORPORATE GOVERNABILITY

Source: Prepared by the author.

Table Nº 3
DIAGNOSIS OF SAMPLE ANSWERS

Source: Prepared by the author.

• Clearly Articulated Shareholder
Treatment Policies

• Strengthen Boards

• Succession Planning

• Committees and other mechanisms to
handle conflicts

• Audit Committees

– Internal Audit

– Financial Professionals

• Accounting and Auditing Improvements

Finally, Table Nº 4 shows a scheme of the IFC website, and the
specific link to the corporate governance section. As may be seen,
our page shows in detail what we mean by corporate governance,
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and the methodology used by the IFC, where you will see the
company classifications, the tools and steps that we carry out,
together with a series of complementary information that will help
you to understand the work of our institution.

7. Some experiences

Two examples are given below of work carried out by IFC
concerning the corporate governance of their client companies:

7.1. Hikma Pharmaceuticals

Hikma is a private multinational company producing drugs, with
its head office in Amman, Jordan. Manufacturing operations began
in Jordan in 1978. As from 1991, the firm extended its production
to various Middle Eastern countries, North Africa, Portugal and
the United States of America.

In 2003, the date of the agreement with the IFC, the company was
listed in Amman and controlled by a family. The board of Hikma
was traditional in type and its members were mostly people who
had business contacts with the founder of the company.

The systems of accounting and auditing and the methods of
control used were those inherited by the respective acquisitions
in each subsidiary. During this period they were in process of
starting a unified accounting and auditing system in the whole
corporation

What were the challenges in terms of corporate governance? The
project consisted in expanding Hikma operations in the Middle
East, North Africa, Portugal and Asia. The plan included listing
the company on international stock exchanges to minimise local
discontent. There was also a plan to have IFC advice on improving
corporate governance.

It was necessary to create confidence and consistency in the
accounting, auditing and control systems. It was also necessary to
produce consolidated financial reports and to reinforce the
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company’s board of directors by giving them technical support as
regards composition, exercise of good practices and creation of
various committees.

The result, after a time, was the creation of unified control systems
throughout the company. A new headquarters was set up in New
Jersey and a notable improvement achieved in Hikma’s board of
directors, with the formation of an auditing committee and the
inclusion of independent directors.

Resources

• By Topic
• By Country
• OECD Principles
• IFC-nominated
directors
• Share Voting (to
come)

Table Nº 4
SCHEME OF THE IFC WEBSITE

Home Page

Why CG? IFC’s
Approach

4 Types of
Company
• Listed companies
• Family
companies
• Financial
institutions
• Transition
economies

Six Steps:
1. First
Impressions
2. Client Self -
Assessment
3. CG Review /
Decision Mtg
4. Addressing the
Risks and
Opportunities
5. Documentation/
Implementation
6. Supervision

CG Tools

• Instruction Sheets
• Why CG?
• Progression
Matrices
• Information
Request List
• Independent
Director Definition
• Model CG
Improvement
Programs
• Supervision
Checklist
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Finally the company was listed in Dubai and on the London Stock
Exchange in November 2005.

7.2. Banca Comerciala Romana

In the year 2003, the Banca Comerciala Romana (BCR) was the
largest commercial bank in Rumania in assets, with a 35% share of
the banking market, a base of almost four million customers and a
book value of 1,000 million US dollars. The State of Rumania
owned 70% of the bank’s property, with a minority shareholding
of Investment Funds equivalent to 30%.

During the year 2002 there were two failed privatisation attempts.
The BCR had weak systems of risk management and internal
control. There was little clarity between the bank’s management
and the board of directors. This latter consisted of the top
management of the bank and directors representing investment
funds, and it met over 25 times a year.

The IFC entered the ownership of the BCR by acquiring 12.5% of
the property plus a share worth US$111 millions. The share was
valued at 0.88 times the book value. This operation was negotiated
in equal parts and jointly with the European Reconstruction and
Development Bank (BERD). The purchase of the shares was not
carried out by public share offering. They were acquired directly
from the State of Rumania as part of a pre-privatisation process, in
which the State committed itself to transferring the bank into
private hands by the end of the year 2006.

The following step was the sale of 8% of the property of the BCR
to the managers, employees and pensioners of the bank. Part of the
investment agreement was the creation of a plan to reinforce the
BCR in the privatisation process, advising it on the development
of businesses, on improving its corporate governance, providing
advice on risk management, together with a review of the strategy
and operation of the bank.

The corporate governance program: the philosophy of the program
was to produce an “interim governance” in which the European
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two-tier style of board structure was introduced. In the first place,
an independent supervisory board was created, excluding the
executives of the bank, and later an administrative board, made up
of the BCR’s top management, to watch over daily operations. In
addition, the supervisory board created an auditing committee, a
compliance committee and a compensation committee, this last to
ensure that the interests of the top management remain in line with
the interests of employees and shareholders.

The by-laws of the BCR were also redefined and amendments
made to the Rumanian law of banks. On the other hand, the IFC
and BERD appointed their directors and the IFC participated
actively in shareholders’ meetings. The IFC and BERD organised a
training program for the supervisory board and the members of the
administrative board in order to prepare them to carry out their
duties under BCR’s new corporate governance structure.

The initial results were the following: i) the risk-rating agencies
improved BCR’s rating, ii) greater effectiveness was achieved on
the board (the directors appointed by IFC attended 14 meeting in
the same number of months), iii) shareholders’ meetings were
made professional and iv) the Institutional Plan was implemented,
improving risk management and internal controls (there were also
consultancies sponsored by the IFC and the internal control units
of the bank).

Total privatisation. 11 interested parties took part initially in the
privatisation process; 7 bids were presented in the month of
October, with just two finalists remaining: “Erste Bank” of Austria
and BCP of Portugal. The shares of the Rumanian government,
those of the IFC and the BERD were auctioned, with 61.88% of
the BCR being awarded to the “Erste Bank” for a sum of 3.75
thousand million euros. The sale price of the auction multiplied
the book value of the bank by six, which was 1,000 million euros
in June 2005. The 12.5% of IFC shares was valued at 758 million
euros.
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1 Lawyer from the University of Chile, Master of Arts, University of Notre Dame.
Chilean Minister of Economy.

REGULATING GOOD CORPORATE
GOVERNANCE PRACTICES IN

EMERGING CAPITAL MARKETS

ALEJANDRO FERREIRO1

1. Situation of emerging markets

Characteristics

In the first place, it is important to point out which characteristics
of emerging markets determine the type of problems that they face
in terms of corporate governance and explain, in part, the type of
solutions available. There are six of these characteristics to be
studied: i)  concentration of ownership, i i)  institutional
weaknesses, iii) large presence of business groups, iv) little
development of private solutions, v) growing importance of
institutional investors and vi) increasing valuation (and
quantification) of the importance of good corporate governance.

The first fundamental feature found in the structure of those
companies whose corporate governance is a subject of our interest
and concern is the high concentration of ownership. This also
means, in the emerging markets of Latin America and in Chile, the
type of potential conflict of interests that Fernando Lefort (2006)
calls “the problem of horizontal agency, the risk of conflict
between controlling and minority shareholders”. This problem is
also known as risk of value expropriation by means of a variety of
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manoeuvres, such as controllers taking advantage of the
company’s business opportunities, operations with related parties
at prices other than those of the market or processes involving
changes of control in which the premium for control is not
distributed properly among all the shareholders.

The second feature of emerging markets has to do with the
relative weakness of their institutions. Both the regulatory
framework and, preferably, the ability to enforce it through
specialised supervision or by resorting to courts of law, show
inadequacies that make it difficult to provide expeditious and
technically appropriate solutions to the conflicts that may affect
certain shareholders.

A third feature is the large presence of business groups and the
high concentration of ownership, factors that increase the relative
risk of operations with related parties that may have some effect
on transfer of wealth, to the detriment of minority shareholders.

In fourth place is the low development of private solutions. In the
United States there is a proliferation of class shares. It is possible
to question the use of this type of legal share in that country, seen
by some to be excessive, but it undeniably favours the direct
defence in court of the interests of shareholders who might find
themselves unlawfully affected by bad practices of corporate
governance. Little of that is possible in emerging markets and this
places an additional responsibility on the regulator, who must
inevitably play a subsidiary role in the absence of private
solutions.

A fifth element is the growing important of institutional investors.
These actors, as in the case of the AFPs in Chile, basically buy and
then hold their portfolio positions for a long time, both bonds and
shares. Their role as buy and hold investors neutralises the
possibility of exercising the most classic practice of rewarding and
penalising in the markets: “voting with one’s feet”. In relatively
non-liquid markets selling blocks of shares involves the risk of
price discounts that a competitive fiduciary administrator would
rarely wish to assume. In the end, this forces the pension funds to
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remain in a kind of long-term marriage with the company in which
they have invested, sometimes with little love involved.

The sixth and final element is the increasing valuation (and
quantification) of the importance of good corporate governance.
An already emblematic study by Mackinsey (2002) shows that the
premium that investors are prepared to pay for good corporate
governance oscillates between 20% and 40% in emerging markets.
This is the significance given to good corporate governance
practices in markets where they are still perceived to be
exceptional, and where the institutional probabilities for correcting
faults in corporate governance exogenously are fewer.

A study by the Asian Development Bank Institute points out that
companies whose boards of directors are in the top quartile in
terms of efficiency improve their value between 13% and 15%
(ADBI, 2004). There is also evidence of the premium that the
market is prepared to recognise in good corporate governance
from the point of view of risk-rating methods. In fact, cases have
already been seen in Russia and Korea, where the reason why
companies received an upgrade in their risk rating had nothing to
do with elements of credit risk, but rather with elements proper to
the quality of their corporate governance. This is consistent with
the lessons learned by the world and its capital markets a few
years ago, when, at the beginning of the principal financial
scandals there was no progressive, foreseeable deterioration in
credit risk, but rather a lethal scandal resulting from gross failures
in corporate governance. Enron, Parmalat and Worldcom are clear
examples of this.

Corporate governance and boards of directors

Corporate governance exists in boards of directors. It is not
contained in laws, nor in regulations, nor in the regulator, but in
what happens or fails to happen inside directors’ meetings. This is
why it is important to go further than an analysis of regulatory
frameworks and their supervision and investigate the reality of
corporate governance practices. In this sense it is well worth going
through a more recent study by Mackinsey (2006) dealing with
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boards of directors in emerging markets.. It concludes that their
main characteristics would seem to be the following:

i) little independence, because that is based on the degrees of
ownership concentration.

ii) little strategic focus. An analysis of the minutes, and the type
and depth of debates, reveals that few strategic decisions are
really taken in the heart of the directors’ meeting.

iii) little access to relevant information. The information received
concentrates on routine matters, and that needed for taking
strategic decisions is scanty or is received very shortly before
the sessions take place.

iv) little accountability and possibility of legal sanctions against
directors.

This last point brings us close to the great paradox of corporate
governance, namely its qualitative connotation and growing
importance on the one hand and, on the other, the absence of
instruments and indicators to measure its quality, foster its
ongoing, effective improvement and penalise bad-quality
performance, should this be necessary. It is difficult to make
progress on things that cannot be measured and the essential part
of corporate governance is in qualitative matters to do with the
performance of directors, individually and collectively. Ways of
measuring this are still in their infancy. Measurement of corporate
governance is something on which we still have to make much
more progress if we want to go beyond rhetoric and institutionalise
its standards.

I should like to add that, above and beyond the challenges, there
are also great opportunities in emerging markets, especially as the
development of institutional investors allows a more active role in
fostering the best corporate governance practices in the companies
in which they invest.

2. Corporate governance in Latin America

What is the position as regards the regulation of corporate
governance in Latin America?
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In the first place, according to the conclusions reached at a round
table in Lima in 2005, the legal reforms to the regulatory
framework concentrated mainly on the years 2000 and 2001.
Although those changes meant an important advance, there may
still be room for additional improvements. However, there seems
to be a kind of regulatory fatigue on this matter in the continent
today, and the subject has moved down the list as regards priorities
for public policy. In fact, there even seems to be a certain
questioning about the cost-effectiveness of regulation, derived
from the debate in the United States.

In the second place, in Latin America there is very uneven
participation of the private sector in promoting good practices of
corporate governance, both at the level of their commitment to the
subject and regarding which actors in this sector take an active
part in presenting and discussing proposals for improving
regulation. For example, in some countries, such as Brazil, the
stock exchange plays a vital role. However, in Chile the Stock
Exchange has not played that role. In some countries the business
associations of entrepreneurs develop codes of ethics that seek to
promote and generate benchmarks, but this is not a generalised
practice either.

In the third place, the attitude of institutional investors or
shareholders seems relatively passive. Thus, activism on the part
of institutional investors (see Lefort (2006)) seems to be mainly a
North American phenomenon, whilst in this region that type of
conduct still has relatively little weight.

In the fourth place, series of securities are held with differences
between their respective political rights and with differences
between these and their economic rights (e.g. in the case of
Brazil).

In the fifth place, there is a trend towards the convergence of
international accounting rules (IFRS). Apparently, the markets are
aiming to converge around the year 2009 with international
accounting rules that will imply certain adjustments in the way of
reporting financial statements. The incorporation of the IFRS will
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mean a considerable challenge in many spheres. For example, it
will lead to the inclusion of criteria such as “fair value” which are
very difficult to apply in places with no markets or where markets
are very illiquid. This will make it necessary to increase the
responsibility of company auditors in a number of fields.

In the sixth place, there is a noticeable improvement in the regulation
of operations with related parties, even though in many countries it is
still difficult to identify the final owner of the company being traded,
because there are “cascade” ownership structures.

In the seventh place, the subject of independent directors is
emerging in the region, which implies a conceptual debate of some
proportions: “what does independent mean? with regard to whom
is one independent? In the United States, the relevant
independence of the director concerns the relationship with the
company, but in general the ownership structure is very un-
concentrated which gives executives special power in decision-
making. In the case of Latin America, the relevant independence
of the director, which is sought to prevent conflicts of interest, is
in relation to the controlling shareholders, because the ownership
structure is more concentrated.

Finally, there is insufficient development of private solutions in
the region. Although arbitration is becoming increasingly
important, the weakness of the judicial system’s ability to solve
highly complex matters in an appropriate time remains an
important brake on implementing solutions without specific
regulation. In Chile’s case, some of the regulatory challenges
imposed by the conditions mentioned, as also the response needed
for problems that arose with a certain degree of scandal, gave rise
to an important reform of corporate governance in the year 2000.
The so-called law of OPAs (take-over bids) and corporate
governance stipulated: i) a committee of directors made up
preferably of independent directors, ii) the right to withdraw, iii)
derived civil action, iv) a compulsory OPA in changes of control
with premium, v) reinforcement of the role of the board of
directors in transactions with related parties (Art. 44 LSA) and vi)
political rights for holders of ADRs..
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Trends in corporate governance regulation in the region

The White Paper of the OECD for corporate governance in Latin
America (White Paper, OECD, 2004), in the light of the diagnosis
of the region, defined the priorities and areas of strategic
development for good corporate governance, which may be
resumed in six points: i) Taking the right to vote seriously. This
means keeping a very firm eye on shares with differences between
political rights and economic flows. If necessary, the unification of
shares with different rights should be encouraged, or some
mechanism developed to avoid the separation of political and
economic rights producing problems in corporate governance; ii)
Fair treatment of shareholders when a change of control occurs or
companies are closed. To do this, it is proposed that there be OPA
(take-over) laws that guarantee fair distribution of the control
premium; iii) Complete financial information to allow balances to
be understood correctly; iv) Transparency in operations with
related parties; v) Development of effective boards of directors;
vi) Improvements in the quality, efficacy and predictability of
regulatory frameworks. In this sense, it is important for companies
to have some way of anticipating what the regulator’s view will be
in matters of this type.

How are the regional markets responding to these challenges? In
the first place, many companies seeking access to foreign capital
(such as ADRs and bond issues in the international market) have
been forced to improve their standards of corporate governance as
a necessary condition for meeting the demands of international
investors. On the other hand, multilateral funding institutions such
as the World Bank and Monetary Fund have increasingly been
incorporating inspection of corporate governance practices in their
work agenda and are demanding that certain basic conditions be
met as a condition of their loan programs. The above means that
the penalty for not being up to the mark with best practices is more
severe today than it was in the past. In fact, there is growing
evidence that the market is differentiating between companies with
good and bad corporate governance. This can be seen in market
premiums, risk rating, risk premium, etc.. Undoubtedly, these are
good signs, because there is no better regulation than that which
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has the aims of the regulator aligned with the natural incentives of
the market.

In the second place, although, as we said, there have been no
substantial advances in regulation in this area over the past few
years, the subject of corporate governance is still present on national
legislative agendas. In any case, the main challenge to be solved
today is probably not the design of regulations, but the appropriate
implementation and supervision of the changes being legislated. At
the same time as the developments described above, there are also
early signs of an intense debate on how to achieve the necessary
balance between the aims of improving corporate governance and
avoiding an excessive load of regulations that make the markets less
efficient. Finally, a discussion has also begun, with considerable
force, on the possible advantages and ways of implementing a
scheme other than supervision, that focuses on risk control (this
model is called “risk-based supervision”, or RBS). This approach is
based on the ability of the companies’ corporate governance to
adopt internal control systems that allow them to mitigate their own
risks. Thus, the load of supervision that will finally have to be borne
by the company will depend on the level of risk control that it can
demonstrate. Specifically, the higher the level of internal risk
control, the lower the weight of inspection; the lower the quality of
internal risk control, the greater the weight of inspection.

3. Pension funds and corporate governance

In Latin America and Eastern Europe today, mandated pension
funds play a fundamental role in the development of capital
markets and in reinforcing the quality of corporate governance of
the companies in which they invest. As we were saying, the
ownership structure in companies in Latin America is marked by
high ownership concentration and by the predominance of a
business group structure. Given these characteristics, the main
conflict of interest (and risk) confronting the pension funds is that
of potential expropriation of value from minority shareholders.

The expansion that we would like to see in pension fund
investment towards corporate securities, shares and bonds,
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therefore requires a diligent, demanding attitude on the part of the
administrators as a counterbalance, to ensure the quality of
corporate governance of the companies in which they invest.
Article 45 of Decree Law 3500 – the Law of Pensions in Chile –
stipulates that “the investments made with the resources of a
pension fund shall have the achievement of appropriate yield and
security as their sole objectives”. Article 147 of the same law also
reads that “the administrators must take all such steps as may be
necessary to safeguard the achievement of an adequate yield and
security in the investments of the funds that they manage”.

Thus the pension fund administrators are indirectly obliged, by
legal mandate, to encourage improvements in the practices of
corporate governance because, given the existence of a “market
premium” for these companies, this would have a positive impact
on the yield of their investments.

On the other hand, the Latin American stock markets are
relatively illiquid, meaning that the pension funds cannot
discipline the management of the companies in which they invest
with the threat of liquidating their respective share holdings.
This means that, in practice, once the pension funds invest in a
company, a “marriage” occurs that will generally last for quite a
long time. In order to ensure that this relationship is fruitful, it is
very important to ensure the quality of corporate governance.
Promoting best practices in corporate governance is also a
political demand for the pension funds. It is highly likely that
any problem in a company where they have investments which
might be a consequence of a breakdown in its corporate
governance and which causes a loss for investors, however small
this may be, will be considered by public opinion as a result of a
failure on the part of the fund managers to fulfil their fiduciary
duty. This situation might encourage questionings of different
types regarding the legal scheme of the pension funds and
possibly regulatory modifications that will have a negative effect
on their future yield. As a result there is a premium on political
risk control that pension funds can carry out when they are active
protagonists in improving the corporate governance of the
companies in which they invest.
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To conclude, it is important to point out that regulation matters
(very much) but it is not sufficient. Corporate governance issues
have many qualitative components and they are resolved in the
boardroom. Thus self-regulation and codes of good corporate
practices are extremely important in any complete solution to the
problem. From this point of view, a challenge, which is as
necessary as it is complex and difficult to implement, but which
must be met, is the evaluation of directors and boards. What
criteria do the AFPs use to elect their directors and boards? How
explicit or well-known is the evaluation criterion? This is
undoubtedly a subject on which the pension funds must work
tirelessly, in order to comply with their obligation to ensure the
quality of the performance of their directors and the corporate
governance of the companies in which they invest.
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PENSION FUND RETURN IN THE
LONG TERM: WHAT OUGHT

WE TO EXPECT?

JAMES L. DAVIS1

1. Introduction

My objective in this study is to discuss important empirical issues
related to estimates of future expected returns on financial assets.
My particular focus is on estimates of equity return. I will present
two general approaches for estimating expected returns, but I must
emphasize that none of the estimates discussed here are unbiased.

First of all, I would like to recall the fact that the expected portfolio
returns are linear combinations of asset class expected returns:

In this equation represents the weight of each asset in the
portfolio, is the expected return for asset i, and is the expected
return of the portfolio that we want to estimate.

So, given portfolio weights, we just need to focus on the
estimation of the return of the different asset classes. This allows
us to focus on the important economic concept that more risky
asset classes must offer a higher expected return in order for
markets to be in equilibrium.

E(r) = ∑ wiE(ri),

1 PhD in Finance from the University of Illinois. Vice-President Dimensional Fund
Advisors.
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Before I present the methodology and the results of this study, I
must emphasize that estimates of expected return are inherently
imprecise, and ignoring this lack of precision can be a costly
mistake. Since equity returns are “noisy” random variables, asset
allocation exercises based on single expected return estimates will
frequently produce misleading results.

Guiding Principle

The principle that will guide us during this study is that the
expected return of an asset (equity) and the cost of equity capital
are two sides of the same coin. The expected return to the buyer of
a security is the cost of capital for the seller of the security.
Therefore, we should see a direct relation between risk and
expected return, because entities that issue riskier securities need
to offer a higher cost of capital in order to attract investors to buy
them.

Although this paper is focused on equity, this equilibrium
principle applies not only to equity, but also to debt. Also, this
principle can be applied across countries. If a country is subject to
a high degree of systematic risk, the securities that depend on the
economic activity in that country should have high expected
returns.

2. Methodological Issues

Before the results are presented, it is necessary to discuss some
issues concerning the methodology.

What is going to be estimated: nominal returns, real returns or risk
premiums? From a statistical point of view, does not make much
difference. In order to estimate results which have economic
meaning for investors, this study deals with estimates of real
returns.

Conditional or unconditional estimates? First, I will clarify the
terminology. Unconditional estimates only use historical returns in
order to form the estimates. Conditional estimates also incorporate
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other information into market expectations. In this study I will
present a comparison of both approaches.

Risk premium of emerging markets. Do emerging markets
command a higher expected return than developed markets? One
could argue that emerging markets are more susceptible to
macroeconomic shocks, so they should offer a higher expected
return. On the other hand, these markets have historically been
good diversifiers in international portfolios, so they should be
demanded by investors without requiring a large premium. The
question of whether emerging markets get an additional return
premium is therefore an empirical question.

Statistical precision and survival bias. As discussed in the next
section, there is a trade-off between statistical precision and
survival bias in selecting which samples are going to be used in
the estimation process.

3. Unconditional Estimates

As mentioned before, unconditional estimates use historical
averages in order to estimate the expected returns. To increase the
statistical precision of these estimates, most researchers tend to
use long time series of clean, uninterrupted data. Since the United
States is the most convenient source for this kind of data, most of
the studies related to this subject have been focused in this
country.

However, the estimate of the expected return using historical data
from the United States is probably upward biased. The reasons for
this bias are:

Survival bias. As mentioned before, there is a trade-off between
statistical precision and survival bias. The United States has a
long, uninterrupted series of data because the US market has not
experienced a shock significant enough to close the market for an
extended period of time. Most countries experience such a shock
at some point. This makes the US an outlier, and estimates based
on US data alone are therefore probably biased upward.
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Declining Cost of Capital. Eugene Fama and Kenneth French, in a
paper published in the Journal of Finance (2002), compare
expected returns from a present value model with average stock
returns from 1872 to 2000. They found that expected returns from
the model agree with average returns up until 1950. Since then,
average returns have been higher than the expected returns from
the present value model. They suggest that this excess return was
due to a decline in discount rates during that period; therefore,
there would be evidence that United States has experienced a
decline in the cost of equity capital over the past several decades.
Since the unconditional estimates use the historical average equity
return to estimate expected returns, the result will probably be an
upward biased estimate of what investors could have expected
beforehand.

The alternative to using the long US sample period is to include
other countries in the analysis and therefore base estimates on a
much shorter sample period.

4. Conditional Estimates

As mentioned before, the conditional estimates consider other
information in addition to historical returns. In order to estimate
conditional expected returns, I follow the procedure of many
existing studies and use the dividend discount model (DDM). The
constant growth version of the dividend discount model can be
rearranged to obtain an expression for the expected return.

The constant growth dividend discount model estimates the price
of a stock based on the dividends that it will provide in the future.
It considers dividends as the only cash flows of the stock.

P0 =
E(D1)

E(R) – E(g)

It supposes a constant growth rate for dividends, and a constant
discount rate. This discount rate is the expected return, since the
cost of capital and the expected return are the same.
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This equation is rearranged in the following way:

As the model shows, the two components of the expected return
are the expected dividend yield and the expected dividend
growth.

4.1 How should we estimate the real growth rate g?

The estimation of the real growth rate is a crucial step. Some
common estimators include:

• Historical dividend growth
• Historical earnings growth
• Historical GDP growth
• Historical capital appreciation.

All of the estimators listed above should converge in the long run,
even though they can differ substantially in certain historical
samples. In particular, historical capital appreciation can be
significantly impacted by the previously mentioned survival bias
and cost of capital change.

We should not ignore the fact that the expected returns estimated
by the dividend discount model will probably be downward
biased. Several reasons contribute to this DDM bias:

• Dividends are not the only way to return cash to shareholders.
The dividend discount model only includes dividends as the
cash flows that the shareholders will receive from the stock,
but companies can return cash to shareholders through other
techniques, like share repurchases.

• Not all firms pay dividends. Consequently, if the total market
value of a country’s equity securities is used to estimate the
dividend yield, the result will be biased downward, because

E(R) =
E(D1)

P0

+ E(g)⇒P0 =
E(D1)

E(R) – E(g)
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we would be including in the market value stocks that pay
dividends and stocks that do not.

• There is a tendency to use the current dividend/price ratio to
estimate the expected dividend yield. Since dividends tend to
grow over time, this will produce a downward biased
estimate.

• Offsetting these biases is the creation of new businesses. We
want an estimate of growth for existing businesses, but
published aggregate growth rates also include newly formed
businesses. Including new businesses in aggregate economic
activity makes aggregate growth rates greater than that
generated by businesses that were in existence at the
beginning of the period.

5. Data Sources

The data series needed for this study were extracted from different
sources:

• The United States stock returns were obtained from the Center
for Research in Security Prices (CRSP) at the University of
Chicago.

• The stock returns of other countries were obtained from
Morgan Stanley Capital International (MSCI), and from the
paper “The Long-Term Risks of Global Stock Markets” (2003)
published by Philippe Jorion in Financial Management. This
paper takes a sample of 30 countries from all around the
world, including the United States, Chile, Colombia, Mexico,
Venezuela, Japan, etc. The sample takes monthly data from
1921 to 1996, and several of the countries included suffered a
long term interruption during this period.

• The inflation rate was obtained from CRSP and the Bureau of
Economic Analysis (BEA).

• The dividend growth, GDP growth and earnings growth were
obtained from the BEA.

• The dividend yields were obtained from Wilshire Associates.
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6. Estimation Results

6.1 Unconditional Estimates of Real Equity Returns

The results under this methodology are summarized in the
following table.

Description Estimate Sesgos y problemas
% %

Average real US return , 1926-2005 8.9 Survival, cost of
capital change

Average real US return 7.9 Survival
less ME/BE appreciation, 1926-2005

Average MSCI Global, 7.2 Relatively short sample
1970-2005

Average emerging-developed 1.2 Definition of emerging/
return difference developed

The average real equity return for 1926-2005 in the US is 8.9%.
As discussed earlier, this result is affected by the cost of capital
change and survival bias, so it is probably upward biased. To
correct this part of this bias, we adjust for the cost of capital
change by subtracting the annualized appreciation in the aggregate
Market Value/ Book Value ratio. When this correction is accounted
for, we obtain an estimate of 7,9%. However, this is probably still
an upward biased estimate, since it does not address survival bias.

The average return from the MSCI Global Index, which includes
developed economies as well as emerging economies, is 7,2%. As
mentioned before, there is a trade-off between statistical precision and
survival bias, so the estimate based on the global index may be less
subject to survival bias, but the sample period is relatively short.

The difference in average returns between emerging markets and
developed markets for the 1921-1996 period is 1,2%. This is one
possible estimate of the additional risk premium for emerging

Source: Prepared by the author.
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markets. However, this result should be interpreted with caution,
since the identification of emerging and developed markets during
this period is by no means precise.

6.2 Conditional Estimates: Dividend Discount Model

The results obtained by the conditional methodology, using the
Dividend Discount Model are summarized in the following table:

Real Growth Estimator E(g) E(r) Biases and Concerns
% %

Real dividend growth, 3.6 5.4 DDM bias
1930-2004

Real earnings growth, 3.3 5.1 DDM bias; geometric
1930-2004 (geometric average) average is biased

Real GDP growth, 3.6 5.4 DDM bias
1930-2004

Developed country capital 4.2 6.0 Part of DDM bias;
appreciation, 1921-1996 definition of emerging/

developed.

This results are based on a dividend yield equal to 1,8%, which is
the current dividend yield for the US market.

As mentioned before, the estimated expected return is sensitive to
the estimation of the growth rate, and for this study four different
estimators were used. The growth rates estimated by all four
estimators are fairly similar. The real dividend growth and the real
GDP growth were 3,6% which implies an expected return of 5,4%.
On the other hand, the growth rate estimated from the real
earnings growth is 3,3% and the expected return is 5,1%. This
result is biased, since the geometric average is a downward biased
estimate of future average growth rates.

A comparison of the tables shows that the conditional estimates
are consistently below the unconditional estimates. This is

Source: Prepared by the author.
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probably not surprising, since we have reasons to believe that the
unconditional estimates are biased upward, while the conditional
estimates may be biased downward, due to the problems of using
the dividend discount model addressed above.

The important point to note is that none of the estimates are
immune to bias. Each estimate has its own set of problems.

7. Summing Up

The unconditional estimates of real equity returns for developed
markets are in the range of 7% to 8%. On the other hand,
conditional estimates based on the dividend discount model are
mostly in the range of 5% to 6%.

It is important to remark that no estimate is immune to bias. As
emphasized throughout the study, we expect that the unconditional
estimates are upward biased due to the decline in the cost of
capital and survival bias, while the conditional estimates are
downward biased due to deficiencies of the DDM. An unbiased
estimate of future returns may therefore involve a weighted
combination of the two estimation methods. How they should be
weighted is not clear at this point.

Due to the observed differences between returns of developed and
emerging markets, it seems appropriate to add an additional
premium of about 1% to 1.2% to estimate the expected returns of
emerging markets. This premium is compensation for the higher
sensitivity to macroeconomic shocks that these markets face. Since
the designation of emerging and developed markets during the
1921-1996 sample period is imprecise, this estimated emerging
market premium is also imprecise. In particular, it may be biased
downward due to the challenging task of distinguishing market
types over a long sample period.
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ECONOMIC IMPACT
OF THE PENSION REFORM

HERNÁN BÜCHI1

1. Introduction

In order to understand the economic effects of the pension reform
it is necessary to take certain elements into account. The first is
that, today, in the world of Internet, in the world of information, it
is possible to read accurate, technical documents in a complete
form, and the truth is that we have no need to organize ourselves
or get together in seminars. I believe that in these events the
emphasis is on describing those points added by what we have
lived ourselves - our personal experiences -, and that is what I
propose to do. The technical part can be read in various documents
that are perfectly and widely disseminated. However, presence and
physical contact are necessary to transmit experiences and thereby
enrich the technical appraisals. My public function has generally
been in global economic structuring and I had the good fortune to
take part in the pension reform in Chile and get to know it at first
hand, but by training, my approach will always tend to look at
things from the general perspective. In the second place, this is a
seminar which people attend, coming together from different
countries, and the reform of the Chilean pension system, which
was one of the first experiences and has already been in place for
twenty-five years, is particularly interesting. What I am going to
do, therefore, is base myself on the Chilean experience in order to
draw a few conclusions, without this implying any unfavourable

1 Mining Engineer, Master of Economics, University of Columbia. Former Minister of
Finance, mover of the economic and social modernization of Chile.
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comparison with what other countries have done, but rather that
this is my obligation, given my experience. In my analysis I am
going to leave aside what, in my opinion, are indispensable
complements and synergies when one wishes to analyse the
economic effects of the pension reform.

It is impossible to separate other institutional changes that have
happened to a greater or lesser extent in many countries that have
brought in pension reforms, in order to analyse their effects. I
cannot imagine, for example, a pension reform in terms of what
we understand today, without considering that it is important to
create a capital market, or without considering the degree of
openness of the economy, or without paying attention to the
position of private businesses, etc. There is a whole series of
complementary issues that make up an institutional change,
involving a global handling that is closer to a market economy.
However, in this document I am going to disregard these
considerations and am not going to attempt to make an analysis of
those other elements that converge in order to make these results
possible. Finally, the analysis will concentrate on the Chilean
situation and, towards the end of the document, touch on a few
points that are still under discussion, even after so long. Some of
these latter comments have arisen as a result of the work of the
“Pension Council” (or “Marcel Commission”) and I am going to
tackle certain doubts, queries and suggestions that are made,
mainly from the economic angle, in order to point out certain
precautions that need to be taken when one is intending to
introduce changes.

Since I shall be focusing on economic effects, and considering that
there is a group of people (whom I respect) who feel that certain
social rights go beyond economic benefits or economic facts, I am
allowing myself in the first place to make a short introduction. It
seems to me that it is impossible to analyse the social policies of a
pension reform without looking also at the economic environment.
In other words, to forget about economic consequences seems to
me to be non-feasible, since the effects of the modifications may
be contradictory and counterproductive to the very purpose of the
social policies. In a second point I am going to investigate which
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things really improve welfare. In the third place I want to
emphasise that when studying the effects of a pension reform, it is
necessary to compare the results with what would have happened
if the reform had not taken place. This is complex, because the
basis of comparison becomes potential reality and not utopia, not
what one would have liked to see happen in a system before
modification. In the fourth part we shall be analysing the bases of
the present pension system in its main outlines and how they
affect, or fail to affect economic development. In a fifth section a
few figures are presented regarding the economic impact of the
reform. Finally, there will be a brief explanation of some of the
landmarks that are being questioned today and what, in my
opinion, are the possible effects that must be taken into account if
an attempt is made to resolve them in isolation of their economic
effect.

2. Social policies: does their economic impact matter?

I am absolutely convinced that there is no way to achieve social
progress without economic development and it is true that some
people claim very forcibly that there are certain rights that go
beyond economic obligations, which I believe to be correct.
However, when doing this, it is not viable to disregard the
economic facts. Graphic Nº 1 shows conclusively that the poorest
people always benefit proportionately when the economy
improves. In Table Nº 1 we can observe countries with high rates
of economic growth. Singapore was similar to Haiti in the 1950s;
it had more or less the same future potential as Haiti and yet it
achieved an average growth rate of 9% between the years 1964
and 2000. Obviously, Singapore is not Haiti today and the social
benefits in Singapore are very much greater than those that can be
provided in Haiti.

Following this line of argument, in Table Nº 2 we compare per
capita income of different countries with that of Spain. In the
1950s, countries such as Argentina, Venezuela and Chile had a per
capita income that was higher than Spain, a situation that is very
different today, even though many of these Latin American
countries implemented social policies.
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Table Nº 1
ASIAN TIGERS: ECONOMIC GROWTH

Source: Prepared by the author.

Period Average Growth
%

China 1962-81 7.8

1981-01 9.8

Hong Kong (China) 1960-97 8.0

Korea 1960-97 7.9

Malaysia 1960-87 6.5

1987-97 9.3

Singapore 1964-00 9.0

Thailand 1960-86 7.1

1986-96 9.5

Graphic Nº 1
GROWTH AND POVERTY

Source: Dollar, Kraay (2001): “Growth is good for the poor”. World Bank.
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The truth is that the social result for the poorer countries is
negative because they went backwards in relative terms in a quite
spectacular way. Graphic Nº 2 shows the Chilean situation from
the perspective of a hundred years of growth history. An
outstanding feature is the growth in per capita product, after a
considerable number of reforms, of which pensions is one.

3. What explains improvement in welfare?

There is no generalised consensus on this point. If we were all
in agreement on what explains improvement in welfare, poverty
would have absolutely no justification, but unfortunately there
is still controversy in this respect. There is more consensus on
the way to reach the Moon than on how to improve welfare. So,
making a very generic sweep (which more or less shows my
own beliefs and views regarding the theories that exist),
openness and globalisation have been critical in terms of the
allocation of resources and the pension system has relevant
importance in this context, because it is an element that enables
resources to be better allocated through the capital market

Table Nº 2
COMPARISON OF PER CAPITA INCOME LEVELS:
SELECTED COUNTRIES COMPARED WITH SPAIN

Source: Prepared by the author.

1950 1960 1973 1980 1993 1999

Argentina 161 122 79 73 61 67

Brazil 55 52 42 50 40 38

Chile 122 96 55 56 62 50

Colombia 82 62 40 44 41 34

Mexico 91 80 57 60 50 46

Peru 82 70 45 41 24 26

Venezuela 183 163 90 78 60 31

Spain 100 100 100 100 100 100

Italy 119 133 102 109 132 124

Japan 70 96 131 141 154 144

South Korea 39 36 35 47 71 87
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instead of this being done by means of decisions that do not
include all the information that may exist in a market. This is
directly associated with investment, since to the extent that
something helps to improve the rate of savings, it obviously
helps investment and the how it is allocated. On the subject of
employment, most pension systems are based on taxes on work
and therefore the way in which they are designed is important.
In Chile (and in many countries) the tax on work has reached
levels of over 60% in some sectors (there are other countries
where it has reached 100%, in the sense that the charge is equal
to the net wage).

We may or may not be in agreement as to how to improve the
functioning of capital markets and how to reach the point of
recognising that the source of lower costs is to be found in
businesses and corporations. If the pension system has an
influence on how those institutions are governed, then it obviously
has an influence on factors of production.

Graphic Nº 2
POTENTIAL GROWTH PER CAPITA

Source: Prepared with the HP filter on the basis of national accounts and G. Wagner.
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I must not forget institutions and incentives. People function as a
result of incentives, which may be mistaken to a greater or lesser
extent, and which influence economic development. For example,
if one is told that one will live equally well without working, I
really doubt whether everyone will put exactly the same amount of
effort into their work.

There is currently a lot of interest about whether we human beings
really behave rationally or not in our economic decisions. This is
not only in papers; economic books and scientific documents are
full of it too. I am not going to develop this idea now, I think it is
enough to mention that this is, to a considerable degree, an effect
of incentives.

4. Basis of comparison: reality and not utopia

The basis of comparison must be reality and not utopia. If
pensions had not been reformed in Chile, the current deficit that
was predictable at the time of the reform, with a growing charge
on the public purse, would have been unsustainable.

Graphic Nº 3 shows the change in the ratio of the economically
active population and the passive. It can be seen that we would
have had to face a country with a taxation charge on work of at
least 50%, because the stock of savings held by the pension
institutions was low or non-existent, and the allocation of
resources was inefficient.

Today this seems very remote, but it must be remembered that
many years ago one had to say: “look, I know someone who
was lucky enough to get a mortgage loan from one of the
pension funds, and the lucky part was that in the end they
stopped charging the mortgage instalment because the stamp
cost more than the value of the instalment”. That was not an
isolated event. People reached 65 and their pension was
calculated on the average of the previous five years, regardless
of inflation.
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5. Bases of the present pension system

Now, a few reminders about the bases of the present pension
system. Many of the things that I shall be maintaining are related
with the current debate in Chile regarding the reform of the
pension system. Not only with regard to the pension fund
administrators or pension funds, but to a complex of other
elements that exist at present, such as the very important question
of welfare pensions, for example. These originate from the old
grace and favour pensions granted by Parliament to people over 65
years of age, where there is disability or simply poverty.

There is a mechanism, financed by the state, that guarantees
minimum pensions and finally, there are other elements of
asymmetry in the survivorship pension, basically towards women.
On the other hand, this is because when one analyses the situation
today, one sees inequality between men and women in the amount
they contribute; let us not forget that there is also inequality in
terms of who receives the survivorship pension.

Graphic Nº 3
NUMBER OF ACTIVE PEOPLE FOR EVERY PASSIVE PERSON*
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Source: Celade.
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The central part of the reform is mandatory individual
capitalization, represented by the AFPs. The odd thing about this is
that there are two ideological visions. Whenever I have raised this,
over the course of many years, I meet with two currents: those
who do not like the individual aspect and say:

“No. We should have a more collective system, precisely like the
systems that this system reformed; it is obviously fairer and more
moral” and on the other hand, those who dislike the compulsory
aspect and say: “What kind of reform did you implement in Chile,
if you are still obliging people to contribute? Really, if you were
going towards a more liberal system based on responsibility, you
should have gone for a system where people are not obliged or
forced”. These are extreme criticisms on both sides. I want to tell
you a short anecdote that occurred in a seminar several years ago.
Morally it seems more appropriate that we should all put our
money into a pool and that it should be divided out later according
to our needs. Therefore, what defence or moral view can one hold
to counterbalance this? I remember a question that I had to put to a
gentleman who was Prime Minister of Singapore. I asked him:
“What is your view as regards this suggestion that individual
systems, in which capitalization is carried out individually, are
more immoral and that other systems, where everyone contributes
when they are working and then receives a certain pension in the
future, are better?” He answered me: “Well, westerners have a
curious view of morality. For us it would not be at all moral, and
in fact would be immoral, for a group of people to get together to
see how their children would pay their pensions; the moral
approach would be for those people to get together to save and not
be a burden on their children in the future”. This is simply a way
of helping you to see that there are different ways of looking at
things and that we cannot forget what constitutes incentives and
human behaviour patterns.

In the case of individual capitalization, in Chile we have a lot of
flexibility and sometimes this is part of the problems that are
mentioned now, because there can be early retirement and pensions
can be received as programmed withdrawals in insurance
companies. The fact is that if a person has not reached the twenty
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years required to qualify for the minimum pension guarantee, there
is nothing to prevent him/her continuing to work while still capable
of doing so, with no maximum age, until he/she reaches the twenty
years, etc. In other words, there are many implicit mechanisms
functioning. The curious thing is that today these lend themselves to
criticisms when, in reality, they are related with their potential for
opening up future solutions. Finally there is voluntary pension
saving; here I believe the ideal thing is to find a society in which the
voluntary increasingly replaces the mandatory. There are those who
believe the opposite, who would like the mandatory to replace the
voluntary, but that ingredient and that seed are included in the
Chilean system and help the economic results.

6. Economic impact of the reforms

The study of the economic impact of the reforms will concentrate
on five points: i) fiscal equilibrium, ii) employment, iii)
accumulation, iv) increases in productivity and v) total
contribution to growth. I am going to refer to the first three.

In the first place, with regard to fiscal equilibrium or fiscal impact,
I believe that the changes to the pension system helped
enormously towards fiscal balances which in turn helped the
macroeconomic balances that have made it possible for Chile to
grow in a more stable manner. That is the answer. According to
government predictions, the projected cost for the government in
Chile is decreasing. Whilst in other countries which have not
implemented the change of pension system or where this is not
funded, benefits are being reduced or contributions increased. In
short, the reform to the pension system has given the Government
much more breathing space in which to handle something which is
a “time-bomb” in all the countries of the world, and which was
one in our country too. Also in Table Nº 3 one sees a non-reformed
system, such as that of the Armed Forces, which has an importance
in the context of government deficit which is considerably larger
than the number of people involved.

In the second point, as regards employment, there is a reduction in the
total tax on work and, in addition, part at least of what exists today is



465

Hernán Büchi / Economic impact of the pension reform

also perceived as a benefit, because of the existence of accumulating
resources. As to the effects on employment, Table Nº 4 shows some
comparisons of the contributions collected by the AFPs today: whilst
they are now 12.5%, in 1975 they were around 23.2%. However this
does not include the family allowances and other accounts, which
meant that some funds (cajas), for example, the Private Employees’
Fund, had contributions of 68%. Certain countries in former Eastern
Europe had rates of over 100% in this type of contribution.

So, what impact has this had or what impact might it have? The
results of econometric studies on employment and wages (Table Nº 5)
are quite interesting, though not very exciting to describe and fairly
dry to read. Basically, what they indicate is that there are enough solid
grounds to claim that there has been an overall increase in
employment as a result of this reality. Something even more
interesting: there has been an increase of employment in the formal
sector that is greater than the increase in overall employment.

Obviously, where contributions are lower and people perceive part
of the contribution as a benefit, this means a reduction of

Table Nº 3
FORECASTS

(As % of GDP)

Source: IMF.

2004 2005 2010 2020
2009 2019 2030

Subtotal 4.4 4.2 2.9 1.8

Civilian operating deficit (inc. minimum pensions) 2.7 2.4 1.6 0.8

Recognition Bonds 1.3 1.3 0.8 0.1

Minimum pensions (new system) 0.0 0.1 0.1 0.3

Welfare pensions 0.4 0.4 0.4 0.6

Operating deficit (Armed Forces) 1.3 1.3 1.4 1.6

Assumptions included

Growth of product 4.6 3.9 3.6 3.3

Growth of real wages 3.9 3.0 2.7 2.4

Yield 5.7 5.0 4,6 4,3
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employment in the informal sector and also an increase in wages
in all sectors. That is with regard to employment.

Thirdly, with regard to the accumulation of capital, the pension
reform was a determining factor, since we could not imagine the

Table Nº 5
INCREASE IN EMPLOYMENT AND EARNINGS

Reduction in the Tax on Work (about 50% of the From 26% to 5.6%
contribution in the new system would be tax-free)

Overall increase in employment 1.3 a 3.7

Increase in employment in formal sector 3.2 a 7.6

Reduction of employment in informal sector 1.1 a 1.3

Fall in unemployment rate 1.5 a 2.1

0.7 a 2.0

Salary increases in informal sector 3.8 a 4.6

(both studies) 2.2 a 5.2

Source: Edwards, S. and Cox Edwards, 2002; Corbo and Schmidt Hebbel, 2003.

SSS EMPART CANAEMPU AFP
% % % %

1975

Contributor 7.25 9.0 11.0
Employer 15.95 17.0 5.0

Total 23.20 26.0 16.0

1980

Contributor 7.25 10.16 11.0

Employer 15.7 14.75 4.75

Total 22.95 24.91 15.75

Today 18.84 21.84 18.62 12.5

Table Nº 4
CONTRIBUTION AND THE GENERATION OF FORMAL JOBS

Source: Prepared by the author.
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Chilean financial market without the existence of the pension
funds. Neither could we imagine where part of the private sector
would be today, were it not for the pension system. I remember
that at the beginning of the 1990s (and I was firmly convinced to
the contrary) it was said that it would be impossible for
investments in the energy sector to be made by the private sector;
the truth of the matter is that the private sector not only did it, but
did it exceptionally well, in fact some people said they over-
invested. This situation was unimaginable without the
accumulation of financial capital made through the pension
system. Now, once again, it is necessary to include other
complementary matters. In other situations, even here in my
country, it was said: “Well, if we are going to have a problem of
fiscal deficit and on the other hand we have the pension funds,
let’s use the pension funds to finance the fiscal deficit”. Well, if
the pension funds had been used to finance the fiscal deficit, the
result would have been no accumulation of financial capital
available to create a financial market to allocate the resources in a
better way. Moreover, there would be no ability to invest in other
sectors. This is why we cannot look at this issue in isolation from
a quantity of other changes and where any study that may be
carried out finally finds it very difficult to differentiate the real
impact of the pension reform from the impact of other reforms
carried out at the same time, which are almost complementary to
one another and act in synergy.

Graphic Nº 4 shows the influence of the reform on the capital
market with figures in percentages of the gross domestic product
because, when we take all the pension funds, the numbers are very
high for Chilean funds, but not for some pension funds in other
countries. Maybe just one or two funds have the entire total for
Chile, but we are talking of a figure that is already 60% of the
product and, if we look at numbers and add them to what should
also be considered (e.g. the life insurance companies that provide
the final old-age retirement pension, which are in fact part of the
system and whose funds would not exist if the law were not in
force) we are talking about something in the region of 100
thousand million dollars in gross terms, which for an economy the
size of the Chilean one is quite considerable, particularly when
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they are channelled through the capital market. The figure is in
fact a relevant one, even for considerably more developed
countries, with larger economies.

When looking by areas (see Table Nº 7 and Graphic Nº 5) it may
be seen that the share of the pension funds in the stock market is
very important, even though there are still other sources and
control of shares. However, there are other areas, such as mortgage
development bonds that have an influence on the development of
the capital market. The same situation is true in the case of
housing loans, where the pension funds also have a very important
share, just like the investment funds. Obviously, they are definitive
actors in how the banking system operates, because to a certain
extent here we were talking about how pension funds should
control companies, but in fact they may one day be (and surely
will be) one more element to help the Superintendence of Banks to
have good risk evaluation of the banks themselves, since they
invest or pass their resources through them and they have the
research capacity to do so.

60
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40

30

20

10

0
1981 1983 1985 1987 1989 1991 1993 1995 1997 1999 2001 2003 2005

Graphic Nº 4
DEVELOPMENT OF THE PENSION FUND

(as % of GDP)

Source: Cheyre, 2005.
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Table Nº 7
INVESTMENT OF PENSION FUNDS

(millions of dollars as of November 2005)

Source: Research Department, Chilean AFP Association.

Instruments Millions US$ %

Government securities 12.138 17

Local shares 11.280 15

Investment Fund and FICE share units 1.871 3

Bonds and Commercial Paper 4.941 7

Mortgage-backed Securities 3.570 5

(Bank) Deposits and Bonds 16.833 23

Forwards 781 1

Local 51.420 70

Foreign 21.683 30

Total 73.103 100

Graphic Nº 5
DEEPENING THE CAPITAL MARKET

(% of stock)

Source: Cheyre, 2005.
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One subject that I like to emphasise is how the reforms are
synergic in the long term, how they accumulate over time and
gradually produce benefits in other periods. Like many Chileans,
we tend to forget things, but a year ago we were marvelling at the
new facilities provided for us by a considerable number of new
motorways inside Santiago. The fact is that the funds were
important in allowing this type of reform, a long time afterwards.
Graphic Nº 6 presents this information, from the Association of
Pension Fund Administrators itself, showing that almost a quarter
of those resources came directly from the AFPs.

Graphic Nº 6
PARTICIPATION OF PENSION FUNDS IN INFRASTRUCTURE

(October 2005)

Source: Prepared by the author.

Pension Fund (Metro and EFE Concessions) Others

74.7
25.7

Finally, it is interesting to study the impact that they have had on
growth, taking periods of 20 years between the years 1980 and
2000. Table Nº 8 shows that an important part of the growth is
explained by the effect on the different elements that I have just
mentioned with regard to the pension reform. Of an average
growth of 4.6% between 1980 and 2000, we are talking about
0.49% explained by this. Now it is difficult to distinguish how
much of this could have existed if other reforms had not been
carried out but it is interesting that, even if one looks at it from
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another angle, over a third of the difference in growth compared
with the level of growth prior to the reform, is explained by the
reforms to the pension system and, obviously, the other two thirds
must be explained by other types of reform.

Table Nº 8
TOTAL CONTRIBUTION TO GROWTH

Source: Corbo and Schmidt-Hebbel, 2002.

(average annual %)

Growth of GDP 4.60

Contribution of the reform 0.13

Savings and investment 0.13

Labour markets 0.10

Financial dis-intermediation
and total factors of prod. 0.20

Total 0.49

Basically, so far I have given certain background information
about why pension reform influences economic growth and why
economic growth matters when we are concerned about social
policies. It seems to me that the amount of information that exists
is quite considerable with regard to the Chilean case. Obviously, in
other countries it will also depend on how the pension system
reforms have taken place and also how they are complemented
with other reforms.

I say to you again: it would not occur to me that anyone could
introduce a pension system reform if they do not intend to have a
capital market, for example. It might possibly be convenient for
other reasons, if the idea is to invest the resources outside the
country, as certain countries such as Singapore did at one time.
But if we want to have various of the benefits we have mentioned
here, then that other type of decision is required. In the same way
as the market of corporate management is developing, the presence
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of certain sectors of the economy is developing too. One of the
interesting and curious things about the Chilean market, for
example, is that a very decisive part of the comparative advantages
of Chile is in mining and yet mining has a very small presence in
the capital markets. The pension funds have therefore not had any
important participation in the development of mining. There are
many reasons and we can discuss here what these are, but it is a
fact, and that has to do with other reforms inside the market and
the Chilean economy that were not included and that at a given
moment, when certain foreigners tried to become involved here,
they met with certain problems, situations such as compulsory
reserve funds for bringing in foreign currency, which at that time
prevented certain people from taking part in those markets.

7. The system, the pensioners and the criticisms

Now there will be a brief discussion of some interesting issues,
because it can be no other way with the many things under
discussion in Chile. For example, one of the criticisms that some
people have made is that there is a potential problem for the
government in the present Chilean system, caused by minimum
and welfare pensions; some figures have already been shown, but
the good thing in any case is that we have created the problem as
such, in other words, if we change the rules in such a way as to
bring about certain things that will increase that fiscal deficit. I
believe that there are very few countries in the world today that
are in a position to look at their pension system to see how to
provide more benefits, rather than having to sit down and work out
how to reduce such benefits. The truth is that it seems to me that
we can turn the criticism on its head, in other words, we have
really created conditions in which we can at least sit down to
discuss how to improve things if, for example, it is really true that
the guarantee we have today with regard to minimum pensions is
too little or that we are giving very few welfare pensions and
ought to be including more people. It seems an excellent idea to
me, for example, that the authorities are considering changing the
documents, such as the CAS Record Card, that make it possible to
grant a welfare pension, depending on whether that citizen is in
fact living in poverty.
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So, I am going to try and tackle some of those subjects, and the
reason why I am doing so is to remind you that some of those
criticisms or suggestions are going to have an impact, depending
on how they are resolved, or may have a very deep impact on the
economic benefits that the system has had. That is the only reason
for touching on these aspects.

I remind you that when we talk about pension coverage today and
when we look at the overall figures (see Table Nº 10), we are
largely looking at the old system, because the number of members
receiving pensions is still made up to a large extent of those who
came before the reform. In fact, most of those coming from the
post-reform period are people who have opted to take early
retirement pensions, in other words, people who have decided to
retire early because the system allow it and has flexibility.

I believe it is useful to remember that older people in Chile are
those with the lowest incidence of poverty (see Graphic Nº 7) and
I have no doubt that this is due to a mixture of the current pension
system, with all its elements, and economic growth.

Another element of coverage corresponds to its quality: Graphic
Nº8 shows this information, where contributions have grown
considerably in the last few years, especially those corresponding
to employed workers.

Table Nº 9
PENSIONS PAID

(Average for 2004 and December 2004)

Source: Suseso 2004, SAFP values, Dec. 2004.

Pensioners Pension %

Old-Age 108,742 81.0

Years of Service 249,776 19.0

AFP 146,025 100

Old-Age 114,696 37.8

Early Retirement 165,141 62.2
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An important part of the coverage problems still have to do with
problems of the labour market. Although incentives for formal
employment have increased, there is still a considerable amount of
informal labour in Chile. In addition, this participation in the

Table Nº 10
PENSION COVERAGE

Graphic Nº 7
PERCENTAGE OF NON-POOR POPULATION

Source: Prepared on the basis of Casen 2003.

The figures for minimum pensions (MP) and PASIS correspond to 2005.
Source: Suseso, Super AFP, Dipres.

Beneficiaries INP Defense AFP

820,777 154,740 230,569
(of which MP*) 526,874 (65,000)

Old age 310,218 92,883
Years of service 72,905 86,629 24,834
Disability 129,503 8,677 28,016
Widow’s 232,324 33,490 48,891
Others 75,827 25,944 35,945

Subtotal contributory 1,206,086
PASIS (Welfare pensions) 451,564
(Disability and old-age for over 65s) 227,529
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labour market is different for men and women and that is
something that will not be solved by changing the pension system
if we do not act first on the labour market.

Women appear (see Table Nº 11) with a high percentage of their
productive stage in a situation of inactivity. In reality they are not
inactive; they are carrying out jobs resulting from an agreement
within the family by which their partners will have paid work
while they do the work of the home. Rather than a pension
problem, to the extent that women begin increasingly to form part
of the formal labour market, there will be a creation of wealth for
Chile in the future, which will lead them to their own benefit via
the pension system. In the meantime, the same agreement is
repeated in the passive stage, with them living on the pension
income of the husband. The problem to be solved is how they are
left after this pact if they divorce. But we are not going to solve
this through the pension system, we are going to solve it by seeing
what happens in the labour market and why we have this situation.
In fact, in Chile, the participation of women in paid work
continues to be lower than in many other places.

Graphic Nº 8
IMPROVEMENT IN COVERAGE

Source: Prepared by the author.
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Table Nº 11
COVERAGE PROBLEMS RELATED WITH THE LABOUR MARKET

Men Women
% %

Non-active 10 35
Unemployed 4 5
Without contract 8 8

22 48

Wage-earning 60 46
Self-employed 19 7

Average density 59.8 43.8

Source: Berstein, Larraín, Pino (2006).

Another subject that is being talked about is the replacement rate (see
Graphic Nº 9). If we bear in mind that the AFPs in total have more
members than there are people in the work force, because in Chile we
have over seven million people enrolled in AFPs, and we also know
that among that work force, a considerable proportion are in work but
not as employees, if we take the people who are employed and use
that as the denominator, then the percentage of people contributing is
quite high and allows us to forecast, using this type of indicator, that
the replacement rate will be around 60% or 70% of their earnings. In
addition, the system today is sufficiently flexible to allow people to
carry on working without changing any law, and if they want a
somewhat higher replacement rate, they can increase the number of
years that they work. On the other hand, the increase should not occur
at the end of life, but normally at the beginning, and that has to do
with informality and problems of the labour market.

In any case, even looked at like that, replacement rates are not so
different from those in some other countries (see Table Nº 12),
though obviously lower than certain other systems. But here we
are analysing averages and when we do that, and separate the
people who have been more or less in work, employed in a
reasonably normal way, the replacement rates are much higher.
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When looking at contribution density (See Graphic Nº 10), it is
quite clear that men and women have a structure that is very
different. A large percentage of women have very low contribution
density, coinciding with what we said earlier about the labour
market; they are inactive in terms of the formal market for a
considerable part of their period. So, one might say that in reality
this system is not designed for women, but it is designed for
everyone, and as women join the labour market, this problem will
be gradually solved, so it does not mean we ought to change the
pension system. Above all if we think, for example, of the
symmetry of the survivorship pension.

In fact, it is true that given such a low density, a considerable
proportion of women will not self-fund a pension higher than the
minimum, but also 68% of them are married and 6% of those
unmarried theoretically receive alimony, which gives them, on
the other hand, a guaranteed pension. A considerable proportion
of them will be covered by survivorship pensions on the basis of
the pension savings of the husband or the person providing
alimony.

Assumptions: Male member, contributing from the age of 18 and retiring at age 65.
Taxable income grows at 2% per year until age 50 and then remains stable ($ 282,680).
Social security lacunae: 8%, 15% and 30%. Liquid replacement rate.

Graphic Nº 9
REPLACEMENT RATE ACCORDING TO DENSITY AND YIELD

Pension/Final Wage

8% lacunae
15% lacunae
30% lacunae



478

Pension Funds Investment Perspectives

Finally, there is talk about competition, that there are very high
costs and that the system has not been very competitive, but once
again, compared with what? Obviously one would prefer to have
lower costs. We can ask ourselves to what extent the banks may or
may not participate in the AFPs; I have not finally made up my
mind on the matter, but, clearly, one of the things that was taken
into account when the Chilean system was designed was keeping
the banks separate from the pension funds, because there was a
history of financial crisis in the background. On the other hand,
there is concern that people who are obliged to contribute may
decide to exchange mandatory contribution for something else if
there are too many opening for doing so, and we saw this in the
past with prizes for switching from one administrator to another
etc. I am not saying that it should not be considered - quite the
reverse -, but when we compare with a variety of things around the
world, we see that the costs are not so very different.

There is an argument that maintains that we could bring down costs
if the government negotiates with all members and achieves a single
contribution. However, we would be going back to the discussion of
40 years ago, when, for example, the government would decide for
people which type of car to use and the spares, all with the aim of
bringing down costs. Doing this would mean losing the flexibility
that is the essence of diversity and economic growth.

Table Nº 12
INTERNATIONAL REPLACEMENT RATES

Income Low Average High
% % %

Chile (Men) 58 58 58

Chile (Women) 58 39 40

France 84 53 49

Japan 69 50 37

England 67 37 23

USA 50 39 28

Germany 47 46 38

Source: Berstein, Larraín, Pino (2006).
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Graphic Nº 10
COVERAGE DENSITY BY GENDER

Source: Arenas de Mesa, Berhman Bravo (2004).

Source: SAFP, presentation to the Advisory Committee for Pension Reform.

Graphic Nº 11
PENSIONER FORECASTS 2020-2025
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In conclusion, people did react as a result of the option offered
by multi-funds and they changed fund, exercising their power
voluntarily (see Graphic Nº 13). When the pension multi-funds
were created, many people asked me: Which fund should I go
to? What do you recommend? and it was proved to me that
people do indeed take their decisions actively and we have to
respect them.

That is basically the message.

I will close my presentation by reminding you that I have tried to
use the Chilean experience to show you some of the economic
effects of the pension reform. Obviously, this does not claim to be
an exhaustive presentation. I have left out many concepts that
should be taken into account in the design of details and have tried
to concentrate on certain ideas of a strategic and general nature. I
hope I have contributed towards stimulating your interest in the
subject and producing useful and varied ideas that you will bring
to the discussion.

Graphic Nº 12
ADMINISTRATION COSTS OF ALTERNATIVE FUNDS

(% of fund)

Source: Cerulli Report y ECONSULT.
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Graphic Nº 13
THE RELATIVE IMPORTANCE OF MULTI-FUNDS

(January of each year)

Source: BBVA.
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CONCLUSION

SOLANGE BERSTEIN1

I would like to thank the organizers of this meeting for inviting me
to the closing session of this important seminar, which takes place
at such an important moment for our social protection system.

I am referring to the process of analysis regarding the pension
system in which the Presidential Advisory Committee on Pension
Reform is currently engaged. This is advisory body made up of
high level experts, which will shortly be delivering a report that
will serve as the basis for the pension reform to be promoted by
the government of President Michelle Bachelet.

At this stage the realization of this type of seminar, dealing with
aspects of importance for our pension system is highly relevant.
Undoubtedly the pension fund investment perspectives are a key
area to be discussed when one is seeking to improve the pensions of
those people who pay into the individual capitalization system. In
this sense, I particularly value the fruitful debate that has unfolded
in the course of this two-day seminar, in which first class
professionals referred, among other subjects, to the measurement,
regulation and control of risks for pension fund investments, to their
financial performance and to investment policies and strategies. All
of these are very relevant subjects, of interest to those who attended
the meeting and particularly to the Superintendence of which I am
head, which is permanently observing and analyzing these and other
relevant aspects of investment matters.

1 Commercial Engineer, majoring in Economics, University of Santiago, Chile. Master
in Economics, ILADES/Georgetown University and PhD in Economics, Boston
University. Superintendent of AFPs, Chile.
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Regarding the subjects dealt with in this seminar, I should like to
highlight one in particular: risk, and this because in our pension
system we have to concern ourselves not only with yield but also
with risk. Several presentations dealt with this concept from
different points of view and I applaud the importance given to the
subject throughout the seminar.

We are all aware of the fact that pension plans offering defined
benefits are losing ground all over the world to those with defined
contributions. This has been to a large extent the result of the
financial problems in which the former have been embroiled. In
this sense, it must be borne in mind that in systems where the
amount of the contributions paid is defined, by definition there can
be no problems of insolvency on the part of the sponsor, because
the risk, to a large extent, is assumed by the members. This is why
I consider it so important that we should be capable, first of all, to
define what constitutes risk in this new context, how to control it,
how to mitigate it. This is not a simple problem and there is no
global consensus on the matter.

Referring only to the definition of risk, just to name one of
these issues, we have already found differences, even among
the speakers at this seminar: Is volatility synonymous with
risk?

And this question will surely be of particular interest to my friends
Eduardo Walker and Gabriel Ramirez. Could we manage to
mitigate the risk to future pensions effectively by an adequate
control of volatility? Should we be concerned with absolute risk or
only with relative risk?

Many countries are making progress on a risk-based supervision
approach, where the previous questions become relevant and there
are no simple answers. Undoubtedly, this subject poses major
challenges for this type of system.

Even though we acknowledge that in matters of investment we
still face very relevant challenges, I think it is important to
highlight that from the inception of the individual capitalization
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system in Chile the most far-reaching reforms introduced have had
to do precisely with the area of pension fund investments.

Alejandro Ferreiro reminded us in the opening session of this
seminar that there have been multiple reforms. Thus it was that,
in 2002, new forms of investment were made available for the
pension funds’ resources through the creation of multi-funds,
and several investment limits were made more flexible over
time, all of which allows me to say that significant progress has
been made in this area. These subjects were also dealt with
during this seminar, recognizing the importance that they have
had.

There is also a consensus on the successful performance of
Chilean pension fund administrators. One has only to point out
that in the framework of current regulations, they have achieved
high yields in real terms, with an average of over 10% during the
time the system has been in existence. Although the Government’s
diagnosis, submitted to the Council for Pension Reform,
acknowledges these positive results, it considers that the
regulation in this area still has room for improvement. This is a
matter that must necessarily be tackled, but in the broader context
of the reform, where the priority is to confront shortcomings that
have to do with the pension system as a whole (including its
different pillars), which is not providing Chileans with adequate
protection for their income in old age. We are convinced, after
rigorous analyses and studies drawn up using internationally
validated methodologies, that our social protection system requires
fundamental changes in order to meet its basic objectives, which
are: to prevent poverty in the aged population, to prevent and
minimize the drop in consumption during old age and ensure that
the population—which is increasingly long-lived—has an
adequate level of pensions.

To conclude, I want to congratulate the organizers of this seminar
on their success in achieving such an audience, on the excellent
level of the presentations and for giving all of us the opportunity
to experience analyses, debates and presentations of such a high
level. Thank you very much.
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CLOSING REMARKS

GUILLERMO ARTHUR

We have reached the end of a session of intense work, which I
hope has been fruitful, and for this reason I would like to begin by
thanking the co-organizers of this meeting: the Chilean AFP
Association, the Faculty of Economics and Administration of the
Catholic University of Chile and the Inter-American Federation of
Insurance Companies (FIDES). I would also like to express my
thanks and appreciation for the collaboration of: American Council
of Flying Insurance; the sponsorship of: Capital Group, Latinus
Deka Bank, Principal, State Street, Transamerica, Santander
Group, Sisde and San Paolo.

I would also like to thank the collaborating partners of FIAP, who
are permanently supporting our activities: BNP Paribas, Fidelity,
Varmont, DP Morgan, Larraín-Vial, Pictet, Schroder and San
Paolo, and particularly the associations of the 25 member
countries who have made reforms based on individual
capitalization and the private management of contributions.

I believe that the subject chosen for this meeting, Perspectives in
Pension Fund Investment, is a subject that we must continue to
debate. We know that one additional point of yield on the pension
funds results in 25% or 30% more in pensions, so it is an issue that
we cannot neglect. For this reason I believe it is important for all
of us to return to our respective countries bearing with us all the
challenges posed by the very interesting presentations that have
been given here.

Insist on the need for both the regulating authorities and ourselves
to understand that fund investments must have only two purposes:
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to obtain an adequate yield within a framework that gives them
security. This means that it is essential to make progress on the
matter of fund diversification.

Unfortunately there are some countries that still have a high
concentration of their investments in government paper, which
undoubtedly involves a risk. Therefore, the subject of pension
fund investment is something that will keep us constantly alert,
because, as we have said, the amount of the pension that we can
give our workers will depend on it. Daniel Artana showed us some
figures about the performance of the pension funds compared with
various benchmarks and we could see how the comparison was
always positive.

Here, we have received several suggestions in terms of improving
these results even further; Chile’s Superintendent of Pension Fund
Administrators and vice president of AIOS has spoken to us of the
possibility of moving from a system of regulation based on
quantitative limits to one based on risk, which would allow us to
take even more advantage of the potentialities of our resources in
order to obtain better returns and as a result, better pensions.

I do not want to extend this meeting any further, because it has
already been very intense, but I would like to wish the 250
delegates who have come from over 30 countries a safe and happy
journey back to their home countries. I hope we are leaving with
the feeling of having learned something and with the
understanding that we still face many challenges in order to
improve our pension systems.

Thank you and have a safe return.






