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Investment risk can mean different things to different people. It
cannot be defined without reference to a time horizon and an
expected outcome determined by the preferences of the investor. For
members of defined contribution (DC) pension plans, the short term
volatility of returns does not capture the investment risk they care
about, which is the possibility that their fund’s value at retirement
will be less than what they need to buy an annuity paying an income
equal to their target replacement rate. The cost of buying an annuity
also changes over time with interest rates, so the measure of
investment risk should take into account the risk in annuity
conversion rates. Furthermore, a pension fund member may also be
interested in more than the second moment of the frequency
distribution of returns, as investment returns rarely conform with the
normality assumptions required by the standard mean-variance
framework of portfolio optimisation. A long-term investor can
benefit from mean-reverting returns and is therefore less affected by
short-term market volatility than a myopic investor.2

From a policymaker’s perspective, monitoring and regulating
investment risk in a mandatory DC system is a non-trivial
exercise. Each fund member has different preferences and
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investment horizons. Hence, theoretically, investment risk should
be monitored at the member level. Such approach is clearly not
viable and so regulators must device proxies that allow them to
monitor investment risk in a standardised way. What is certain is
that in such systems, a policymaker’s measure of investment risk
does not necessarily correspond to the notion of volatility as risk
widely held by market players in the pension fund investment
industry.

Risk measures for DC pension funds

The measures of risk that seem more appropriate for regulators to
monitor are so-called downside risk measures, such as the
expected shortfall or expected tail loss, value-at-risk and stress
testing, measured over a sufficiently long investment horizon.
Why are such risk measures more relevant for policymakers?.
Quite simply, because in a mandatory DC system, a pension fund
member’s biggest worry is being unable to maintain his or her
standard of living after they retire. In finance, this worry is
measured as a downside risk.

Does this mean that a pension fund member does not care about
volatility over the accumulation or working phase?. Clearly an
investor’s main concern is the value of her terminal wealth and its
transformation into an annuity. Intermediate wealth and the short
term volatility of investment returns, however, are also relevant.
First, because they signal information about the statistical
properties of different asset classes, allowing the investor to
rebalance her long-term portfolio accordingly. Second, they may
signal information about the net value added by active fund
managers. And I say may, because it is by no means obvious that
the average pension fund member is able to discern excess returns
from noise when choosing a pension fund manager.

Of all the quantitative risk measures I just mentioned, the expected
shortfall or tail loss (also sometimes called the conditional Value-
at-Risk) is probably the most relevant for DC plan members. The
expected shortfall is a measure commonly used in the insurance
industry, but unlike value-at-risk it has not yet spread widely to the
investment management industry. While Value-at-risk (VaR)
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focuses on the maximum loss with a given probability and over a
specific horizon, the expected shortfall or tail loss measures the
conditional expectation of loss for losses beyond the VaR level.
For a DC pension fund member, whose main worry is that its
retirement income is below a certain level, the expected shortfall
is a more meaningful risk measure than VaR. VaR disregards any
loss beyond the VaR level (the “tail risk”), yet those losses are
precisely the ones that will hurt most the wefare of a DC member.
The expected shortfall also has more appropriate statistical
properties. It is subadditive, which means that a portfolio of two
instruments has a lower or equal risk level than the sum of the
individual risks of these two instruments. This assures its
coherence as a risk measure, which is not the case for VaR.3

In order for expected shortfall, VaR and other downside risk
measures to be useful for policymakers, they also need to be
calculated in a manner that is consistent with the investment
horizon and the retirement benefit goals of the plan member. Risk
measures calculated over one horizon may not only be irrelevant
but may even cause a dislocation to the investment strategy.
Equally, the annuitisation objective should be incorporated into the
risk measure. This will affect the relative risk of different asset
classes as their statistical properties will be assessed against those
of the target pension benefit.

Regulating investment risk in DC plans

Mexico’s CONSAR is the only regulator of a mandatory DC
pension system that has introduced a quantitative risk measure to
regulate investment risk. Their chosen measure is the VaR,
measured over one year, which has all the draw backs just
mentioned. Fortunately, these drawbacks can be addressed by
using expected shortfall risk measures and calculating them in a
way that is consistent with the retirement benefit objectives of DC
fund members.

3 See, for example, Artzner, P., Delbaen, F., Eber, J., and Heath, D. (1999). “Coherent
measures of risk”. Mathematical Finance, 9 (3):203-228 or Daníelsson, J., Jorgensen,
B. N., Sarma, M., de Vries, C. G. and Zigrand, J., “Consistent Measures of Risk”,
London School of Economics, May 24, 2006.
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By necessity, such a quantitative risk measure would not be able to
take into account each investor’s special needs and preferences. A
regulator, however, can safely make an assumption about the
minimum replacement rate that a member is aiming for, given a
certain contribution schedule. It can then set a risk measure
consistent that objective.

Another question that needs to be addressed is whether the
regulator should limit the maximum expected shortfall of a
pension fund, requiring corrective action once this ceiling is
breached. This question is related to the broader discussion over
quantitative versus qualitative regulations. Countries with a strong
self-regulatory tradition are more likely to opt for a qualititative
approach, promoting the use of quantitative risk measures by
market players, but without actually setting regulatory risk limits.

Quantitative risk regulation is also superior to the traditional
portfolio ceilings set by regulators in some countries. This indirect
approach to regulating investment risk is used widely in countries in
Latin America and Eastern Europe that have introduced mandatory
DC systems. Quantitative portfolio rules, however, do not ensure
appropriate risk diversification or even low aggregate risk. Good
examples of this are the limitations in foreign investment imposed
in countries with weak domestic financial systems. Moreover, they
can be difficult to change, as they are often set in the pensions law.
Finally, portfolio ceilings are often based on the basis of perceptions
of risk, rather than actual risk measures that are relevant to long-
term investors. Hence, a regulator may limit investment in equities
because of its higher short term volatility without considering its
real value for a pension fund member.

The quantitative portfolio approach to investment regulation has
been gradually abandoned by many OECD countries. Some
examples of relaxation of equity investment include the lifting of
the 65% ceiling in Belgium in 2002, the lifting of the 25% ceiling
in the Czech Republic in 2004, the raising of the ceiling from 50%
to 70% in Denmark in 2002 and in Mexico from 0 to 15% in 2005.
While still about half of OECD countries impose ceilings on
equity investments, the levels in most cases are non-binding, as
they have been set relatively high (see Figure 1).
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Foreign investment limits have also been lifted (e.g. Japan in
1999, Canada in 2005 - in both cases the ceiling was set at 30%)
or raised (e.g. from 20% to 30% in Korea in 2003, from 0% to
20% in Mexico in 2005, from 5% to 10% in Denmark in 2005).
Few OECD countries still impose limits on foreign investment in
other OECD countries (see Figure 2).

While many countries are moving away from setting portfolio
limits by asset class, other type of diversification rules are still
popular, such as limits on the share of the portfolio that can be
invested in individual securities or issuers, limits on ownership
concentration and limits on investment in non-transparent or
illiquid instruments. These regulations are defended on prudential
grounds, though they can also be left to self-regulation via the
prudent person rule.

Figure 1
CEILING ON PENSION FUND EQUITY INVESTMENTS

(% OF TOTAL ASSETS, 2005)

Source: Prepared by the author.
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Concluding remarks

There are three main forms of pension fund investment
regulation: directly, by setting risk measures, indirectly, by
setting ceilings on portfolio allocations, and via self-regulation,
otherwise known as the prudent person rule. The use of
quantitative risk measures to regulate investment risk in
mandatory DC plans is appealing but challenging. It requires the
construction of a risk measure that can be applied across
different pension funds in a consistent manner without requiring
knowledge of each individual investors specific preferences. The
VaR measure has some drawbacks that makes it less suitable for
regulatory purposes than the expected shortfall measure,
otherwise known as expected tail loss or conditional VaR.

Figure 2
CEILING ON PENSION FUND FOREIGN INVESTMENTS

(% OF TOTAL ASSETS, 2005)

Source: Prepared by the author.
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Policymakers also need to decide whether such risk measures
should be simply promoted and monitored or whether a
quantitative risk ceiling should be set. In countries with a tradition
of imposing portfolio ceilings on pension funds, a quantative risk
ceiling may be the natural outcome, as happened in Mexico
recently when the VaR was introduced by CONSAR.

The move to direct monitoring and regulation of investment risk is
also superior to the practice of portfolio ceilings that has been
popular up to today in countries in Latin America and Eastern
Europe that have introduced mandatory DC pension systems. As
set out in international pension fund regulatory standards
promoted by the OECD, regulators should rely more on effective
governance and risk control requirements, without necessarily
setting portfolio limits on pension fund investment.




