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VIII
Pension Fund Management

in Mexico

8.1 Introduction
In this chapter, we describe the actual behavior of

the AFOREs over the past three years. We discuss
how the funds could have performed had some or all
restrictions on the funds been lifted. Finally, we dis-
cuss how private company pension funds have per-
formed in Mexico and how the publicly mandated
funds would perform if they were to behave as if they
were the private company pension funds. In Mexico,
private pension funds have operated over a long period
of time, run (almost exclusively) in the form of de-
fined benefit plans. In most cases, to be eligible for
the plan, a worker has to work continuously for the
company for at least 10 years. Data from some of
these funds give us a glimpse of what we might see
in the publicly mandated but privately run AFOREs
in the future.

8.2 General Structure of Publicly
Mandated Pension Funds

There is much debate about comparing defined con-
tribution and defined benefit plans (see Orszag and
Stiglitz, 1999). In the following section, we follow
Blake (1998) to illustrate how the publicly mandated
plan in Mexico can be seen as a defined contribution
plan with an option attached to it.

Under a pure defined contribution plan, the assets
and liabilities of the fund always match in the present
value sense (by definition). Under a defined benefit
plan, the assets of the fund could be larger than the
liabilities (a surplus). By the same token, the assets of
the fund could be smaller than the liabilities (a deficit).
A defined benefit fund is thus fully funded if there is
no deficit. In a privately managed pension fund of a

company, if there is a deficit, the company has to
make it up. If not, the workers end up losing their
pension benefits (e.g., Maxwell case in the UK). To
eliminate a deficit in a defined benefit fund, either
contribution (by the worker or by the company) must
be raised and/or benefits must be reduced. Therefore,
as Blake (1998) argues, a defined benefit plan can be
thought of as a defined contribution plan plus a put
option written by the sponsor and bought by the
worker and a call option written by the worker and
bought by the sponsor. The options are exercised at
retirement with an exercise price equal to the required
level of assets to finance the liabilities.

In Mexico, the government has promised under the
newly privatized publicly mandated scheme, a mini-
mum pension guarantee (MPG) for the workers who
have been in the labor force before July 1997. What
effect does this guarantee have on the pension system?

From figure 8.1, we can see that the MPG provides
a floor for the pension benefits that a worker can get
if the funds accumulated fall short of one minimum
salary (the MPG promised by the government).

Thus, it is like an option written by the government
at no cost to the worker. The option may be exercised
at retirement with an exercise price equal to MPG. If
the accumulated assets in the individual account are
less than MPG, the option is in the money. The worker
will exercise the option. The government (and by im-
plication, taxpayers) will therefore assume the differ-
ence in value of the MPG and the assets in the fund.

8.3 Performance of the AFOREs
How have the AFOREs performed during their

(short) existence? Probably one way of assessing that
is to examine their rates of return. Annualized
monthly nominal rates of return are depicted in figure
8.2 during July 1997 and April 2000.
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FIGURE 8.1
AFORE AS AN OPTION

Pension

Minimum Pension Guarantee (MPG)

Assets

The figure reveals several interesting facts. (1) The
rates of return are highly correlated. (2) The correla-
tion increased substantially after the first year of op-
eration. (3) There is tremendous variability in the rates
of return. (4) Correlation with monthly inflation rates
has been low.

8.3.1 Correlation

How high are the correlations? They range from
0.885 to 0.966. In fact, a simple test of equality of
means of returns cannot be rejected at any reasonable
level of significance. In table 8.1, we list all the cor-
relations. Note that even though these are calculated
as the correlation between the real rate of return, it
makes no difference for the study because we are sim-
ply deducting the same inflation rates from all the
numbers to calculate the real rate from the nominal
rate.

From table 8.2, it becomes clear how the correlation
among different AFOREs increases after July 1998.

With slight easing of investment regulations, one
would have thought that the correlations might de-
crease. But exactly the opposite has happened. It
seems to point to some type of herd behavior among
fund managers. It seems that it took the first few
months for fund managers to understand what other
managers were doing and subsequently follow suit.

There is one fund that has performed almost con-
sistently below the others. The fund is Inbursa. It

shows up in their average than lower return over the
time horizon (see table 8.3).

How could Inbursa follow such a strategy and still
capture a substantial market share? The answer lies in
their management fee structure. Recall that they
charge solely on the account balance. Therefore, in
the short run (and in some cases, for the first two
decades), they can give higher rates of return to the
affiliates, net of management fees, even though they
might have lower gross rates of return (see the tables
in chapter 7).

Even though there have been high correlations be-
tween the rates of return of the funds, there has been
a tremendous variation in the rates of return over time.
The rate of return (annualized) has been in the range
of 5% to 8.5% (in real terms), with standard devia-
tions of 8% to 10% (table 8.3). We observe that all
the funds have shown negative real rates of return in
some months over this period (see figure 8.2). There-
fore, the idea that funds developed with bonds have
only very low risk for the affiliates is far from the
truth once we consider the real rates of return.

If we calculate the correlation between the rate of
inflation and the rate of return for the pension funds,
we find them in the range of 0.3 and 0.4. Thus, month-
to-month variation in the rate of inflation has not been
well protected by the bonds in which AFOREs have
invested. Therefore, the restrictions imposed on the
AFOREs have not been able to protect the workers
from movements in inflation if we consider a month-
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TABLE 8.4A

VALUE AT RISK WITH 1 WEEK AND 95% CONFIDENCE

VaR (1 Week 95%)

Type of Risk

Interest Rate

Nominal Real x-Rate Diversification Total

Banamex 0.32% 0.51% 0.00% �0.11% 0.72%
Bancomer 0.20% 0.57% 0.01% �0.10% 0.67%
XXI 0.27% 0.48% 0.00% �0.10% 0.65%
Zurich 0.14% 0.58% 0.00% �0.08% 0.64%
Santander 0.20% 0.51% 0.00% �0.08% 0.63%
Profuturo 0.29% 0.38% 0.01% �0.13% 0.56%
Principal 0.16% 0.44% 0.01% �0.09% 0.53%
Tepeyac 0.14% 0.44% 0.00% �0.08% 0.50%
Garante 0.20% 0.34% 0.01% �0.07% 0.47%
Bancrecer 0.13% 0.41% 0.02% �0.10% 0.46%
Bital 0.15% 0.29% 0.00% �0.06% 0.39%
Inbursa 0.14% 0.23% 0.00% �0.06% 0.31%
Banorte 0.15% 0.18% 0.00% �0.05% 0.27%
Total 0.22% 0.43% 0.00% �0.09% 0.56%

to-month variation. Below, we explore what happens
in different forms of restrictions imposed on the
AFOREs.

8.4 Risks of the AFOREs: Value at
Risk (VaR)

Value at Risk (VaR) is now a commonly used
method for valuation of market risk. It got a boost
after the Bank for International Settlement (BIS)
strongly recommended this method for banks (see
Bank for International Settlements 1994, 1995, 1996).
However, the exact method of implementing VaR is
far from settled. The use of particular methods is of
great significance in volatile emerging markets. In
Mexico, the regulatory authority (using the Risk-
metrics� methodology) routinely examines the
AFOREs to measure the VaR. Sinha and Chamú
(2000) showed these methods as used by CONSAR
could lead to serious errors in estimating VaR in the
world of volatile markets. In this section, we simply
report and discuss the estimated VaR calculations (see
tables 8.4a, 8.4b, 8.4c, 8.4d).

The Value at Risk (VaR) is the expected maximum
loss over a given planning horizon within an interval
of statistical confidence. In other words, VaR tells us

the loss that is expected to be exceeded exactly in �%
days of planning horizon. Thus, the loss exceeding the
VaR occurs on the average �% during the planning
horizon. Roughly speaking, VaR gives us an estimate
of the largest losses that a portfolio is likely to suffer
during all but very exceptional days.

Definition. The VaR of portfolio P with (1 � �)%
of statistical confidence, during a period of � days is
defined in terms of money relative to an initial value
of the portfolio as VaR�,(1��)(P) � P0 � P�,� � �P0R�,�

where P�,� is the �-th quantile of the price and R�,� is
the �-th quantile of the rate of return.

Example. Suppose a fund manager specifies � as
one week and the frequency of maximum loss to 99%
(1 � ��99%). Suppose the VaR calculated is �$1m.
Then, on the average, 99 out of 100 trading weeks,
the fund would not lose more than $1m. To put it
differently, the fund would expect to lose more than
$1m once every 100 weeks. We could also specify
these losses in terms of rates of return.

In Tables 8.4a, 8.4b, 8.4c and 8.4d, we report the
risk calculated using the Riskmetrics method by cat-
egory. Since the portfolios of the AFOREs contain
bonds that are set in nominal terms (such as CETEs),
we have risk arising from the interest rate risk in nom-
inal terms. For example, for Banamex, for one week
of �, and � � 5%, the nominal interest rate risk is
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TABLE 8.4B

VALUE AT RISK WITH 1 WEEK AND 99% CONFIDENCE

VaR (1 Week 99%)

Type of Risk

Interest Rate

Nominal Real x-Rate Diversification Total

Banamex 0.44% 0.72% 0.00% �0.17% 0.99%
Bancomer 0.28% 0.80% 0.01% �0.18% 0.91%
Zurich 0.19% 0.82% 0.00% �0.12% 0.90%
XXI 0.37% 0.68% 0.00% �0.17% 0.88%
Santander 0.27% 0.73% 0.00% �0.15% 0.85%
Profuturo 0.40% 0.54% 0.02% �0.17% 0.79%
Principal 0.23% 0.63% 0.02% �0.14% 0.73%
Tepeyac 0.18% 0.63% 0.00% �0.13% 0.68%
Garante 0.27% 0.49% 0.01% �0.12% 0.65%
Bancrecer 0.18% 0.59% 0.03% �0.15% 0.64%
Bital 0.21% 0.43% 0.00% �0.12% 0.51%
Inbursa 0.20% 0.34% 0.00% �0.10% 0.43%
Banorte 0.21% 0.26% 0.00% �0.09% 0.38%
Total 0.30% 0.62% 0.01% �0.15% 0.77%

TABLE 8.4C

VALUE AT RISK WITH 1 MONTH AND 95% CONFIDENCE

VaR (1 Month 95%)

Type of Risk

Interest Rate

Nominal Real x-Rate Diversification Total

Banamex 0.68% 1.09% 0.00% �0.24% 1.53%
Bancomer 0.42% 1.21% 0.02% �0.21% 1.44%
XXI 0.58% 1.02% 0.00% �0.21% 1.39%
Zurich 0.30% 1.23% 0.00% �0.18% 1.36%
Santander 0.42% 1.10% 0.00% �0.18% 1.34%
Profuturo 0.63% 0.82% 0.03% �0.25% 1.22%
Principal 0.35% 0.94% 0.02% �0.19% 1.12%
Tepeyac 0.30% 0.93% 0.00% �0.17% 1.06%
Garante 0.42% 0.74% 0.02% �0.16% 1.02%
Bancrecer 0.29% 0.88% 0.05% �0.21% 1.00%
Bital 0.33% 0.63% 0.00% �0.13% 0.84%
Inbursa 0.31% 0.49% 0.00% �0.15% 0.66%
Banorte 0.32% 0.38% 0.00% �0.12% 0.59%
Total 0.46% 0.92% 0.01% �0.19% 1.20%
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TABLE 8.4D

VALUE AT RISK WITH 1 MONTH AND 99% CONFIDENCE

VaR (1 Month 99%)

Type of Risk

Interest Rate

Nominal Real x-Rate Diversification Total

Banamex 0.92% 1.55% 0.00% �0.38% 2.10%
Bancomer 0.60% 1.72% 0.02% �0.40% 1.94%
Zurich 0.41% 1.76% 0.00% �0.25% 1.93%
XXI 0.80% 1.46% 0.00% �0.37% 1.89%
Santander 0.59% 1.54% 0.00% �0.32% 1.82%
Profuturo 0.86% 1.17% 0.04% �0.38% 1.69%
Principal 0.50% 1.36% 0.03% �0.31% 1.59%
Tepeyac 0.40% 1.34% 0.00% �0.28% 1.46%
Garante 0.59% 1.06% 0.02% �0.27% 1.41%
Bancrecer 0.40% 1.26% 0.06% �0.33% 1.39%
Bital 0.45% 0.94% 0.00% �0.27% 1.12%
Inbursa 0.43% 0.73% 0.00% �0.23% 0.93%
Banorte 0.46% 0.57% 0.00% �0.20% 0.83%
Total 0.64% 1.32% 0.01% �0.33% 1.65%

0.32% (table 8.4a). The portfolio also contains bonds
that specify interest rates in real terms (such as
Bonde91). Therefore, we have a second category of
risk corresponding to the real interest rate. In the case
of Banamex, with the above specifications, the risk is
0.51%. The third category is exchange rate risk (called
x-Rate in the tables). Some of the bonds are specified
in U.S. dollars. Thus, these bonds have an exchange
rate risk. Finally, with diversification of the portfolio,
we have a reduction in risk. The column ‘‘total’’ is
the sum of all of these risks. Comparing tables 4a and
4b, we notice that all the risks rise when the confi-
dence level is changed from 95% to 99%. However,
note that the rise in risk is not linear. Tables 8.4c and
8.4d illustrate the same risks with a one-month plan-
ning horizon instead of one week. As expected, there
is a rise (in risk) in both areas. A rising planning ho-
rizon raises the risk of the portfolio. Once again, there
is non-linearity in the change in risk. A quadrupling
of time does not quadruple the risk.

8.5 Types of Restrictions Imposed
on the AFOREs

CONSAR has set out the general rules of invest-
ment under various circulars (CONSAR, 1997a,

1997b, 1999, 2000). These rules are reproduced in
table 8.5 below. For private bonds, it not only specifies
the amount, but also the quality of investment. For
example, the minimum bond rating (Standard and
Poors) should be at the minimum mxA-3 for the short
run and mxAA for the long run.

8.6 Restrictions of Investment by
the AFOREs and Risk Return
Tradeoff

In many countries, pension funds are often subject
to pressures to invest according to non-financial ob-
jectives. For example, there is pressure to invest in
infrastructure development (Vives, 1999). In other
countries, there is often pressure to invest in ‘‘socially
responsible ways’’ (Davis, 2001). These types of re-
striction are brought about by ‘‘left-leaning’’ political
parties in many countries. In Mexico, demand for in-
vestment in infrastructure development has been heard
during the 2000 presidential election from the candi-
date of the Partido de la Revolución Democrática
(PRD).

On the other hand, the government of the Partido
Revolucionario Institucional (PRI), which has ruled
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TABLE 8.5
PENSION FUND INVESTMENT GUIDELINES (CONSAR)

Types of Assets % of Asset Value

I Inflation Linked Bonds 51% minimum
IIa Bonds issued by either the Federal Government or Banco de Mexico 100% max
IIb Bonds issued by either the Federal Government or Banco de Mexico in US dollars 10% max
IIc Corporate bonds, Bank issued bonds, Financial intermediary bonds 35% max
IId Bonds issued by banks and other financial intermediaries 10% max
IIe Repurchase Agreements 5% max
IIf Checking accounts $250,000 max
IIIa Bonds issued by a single issuer (except Federal Government or Banco de Mexico) 10% max
IIIb Bonds issued by a company where fund manager has interest 5% max
IIIc Bonds issued by companies as parts of single holding company 15% max
IIId % of a single issue (except Federal or Banco de Mexico) 10% max
IV Bonds with maturity less than 183 days 65% min

Mexico for the last seven decades, emphasized ‘‘quan-
titative restrictions’’ on investment by the AFOREs.

One clear way of discussing the restrictions im-
posed and their effects is to take a look at the port-
folios of the funds directly. The composition of the
portfolio was obtained from CONSAR on a given day
(August 18, 2000). The portfolios of various funds are
very similar. Most funds have 55%� invested in an
inflation-indexed government bond called bonde91.
The second biggest item is Udibonos, another inflation
indexed government bond. WAM indicates weighted
average maturity of bonds in days. Given that the ma-
turity of bonde91 is only 57 days (for the system) and
is such a large part of the portfolio, the average ma-
turity period of the portfolios is less than two years
(529 days). Thus, the portfolios suffer from short-term
interest fluctuations enormously.

8.7 A Critique of Quantitative
Restrictions in the Mexican
Context

The idea of portfolio restriction when capital mar-
kets are not fully developed seems sound. Unfortu-
nately, it is not so. Davis (2001, pp. 30–31) notes:

The case for portfolio restrictions is much weaker
for pension funds, where it may be noted that any
portfolio restrictions often apply to the whole of
the portfolio. Indeed, for advanced countries,
apart from the control of self-investment, the de-

gree to which such regulations actually contribute
to benefit security is open to doubt. This relates
to the link of liabilities to average earnings
growth (as well as the vulnerability of liabilities
to regulatory changes). Since pension funds, un-
like insurance companies, may face the risk of
increasing nominal liabilities as well as the risk
of holding assets, they need to trade volatility
with return. Moreover, appropriate diversification
of assets can eliminate any idiosyncratic risk
from holding an individual security or type of
asset, thus minimizing the increase in risk.
Again, if national cycles and markets are imper-
fectly correlated, international investment will re-
duce otherwise undiversifiable or ‘‘systematic’’
risk. In the case of restrictions which explicitly
or implicitly oblige pension funds to invest in
government bonds, which must themselves be re-
paid from taxation, there may be no benefit to
capital formation and the ‘‘funded’’ plans may at
a macroeconomic level be virtually equivalent to
pay-as-you-go. Meanwhile, changes in duration
depending on the maturity of a fund require
marked shifts in portfolios. Even for defined con-
tribution funds, it is hard to argue a sound case
for such rules, given the superior alternative of
prudent person rules. There seems little evidence
that defined contribution investors need ‘‘pro-
tecting from themselves’’ i.e. prevented from tak-
ing high risks. Indeed, in practice, experience
suggests that investors in individual defined con-
tribution funds at least historically tend to be too
cautious to develop adequate funds at retirement,
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FIGURE 8.3
RISK RETURN TRADEOFF OF THE AFORES
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while companies running defined contribution
funds may invest excessively cautiously to avoid
lawsuits.

Thus, quantitative restrictions are supposed to re-
duce risk-taking by the funds. However, setting the
restrictions first, rather than allowing the funds to
choose their own mix of assets to achieve certain max-
imum risk, results in a sub-optimal outcome. Below,
we discuss why.

Following Markowitz (1959), given the correlation
matrix of table 8.1, we can calculate the efficient fron-
tier of investments. This is depicted in figure 8.3. Each
point on figure 8.3 encapsulates the risk and return for
each AFORE. The return ranges between 5% and
8.5% in real terms and the risk (measured by the stan-
dard deviation) ranges between 6.5% and 10%.

Therefore, the restrictions on the investment regime
produce a maximal risk of 10%. Suppose we agree
that the restrictions were meant to produce risk no
more than 10%. One possibility for CONSAR is to
specify to the AFOREs that they can choose whatever

mix of stocks and bonds they want as long as the risk
for their portfolios does not exceed 10%. Could the
funds do better? Perhaps it is prudent not to allow the
funds to invest in any types of stocks and bonds but
only in blue-chip company stocks and bonds. Could
they have done better? To answer this question, we
turn to private company pension funds operating in
Mexico.

8.8 Private Pension Funds
Many companies provide (mainly defined benefit)

pension plans in Mexico. Watson Wyatt Worldwide in
Mexico has been tracking these companies since 1987
(see Watson Wyatt Worldwide, 1999). In figure 8.4,
we have plotted the stock and bond mix of these funds
over the course of 13 years.

First, note that these funds have behaved extremely
conservatively over these tumultuous years. They have
held their funds mostly in bonds. In fact, the funds
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FIGURE 8.5
RATES OF RETURN OF PRIVATE PENSION FUNDS IN MEXICO (ALONG WITH RATES OF RETURN OF BOND ONLY

AND STOCK ONLY FUNDS) 1987–1999
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have become progressively more conservative holding
more and more assets in bonds. As a result, they have
largely missed out on one of the greatest stock market
gains around the world (of course, by the same token,
they also managed to avoid the corresponding volatil-
ity). The conclusion we would like to draw from fig-
ure 8.4 is that the rates of return obtained by these
funds have been produced with great caution on the
part of these fund managers.

The (average) annualized rates of return of these
(100�) funds are plotted in figure 8.5. It also plots
what the returns would have been had they invested
totally in a proxy of the stock market (denoted by IPC,
it is the rough equivalent of S&P500 in Mexico).

In addition, we also plot the rates of return had they
invested totally in the bond market index. By investing
in a combination of these two, the funds have avoided
having the wild fluctuations of the stock market.

Suppose AFOREs were allowed to operate in the
same market as the private pension funds in Mexico.
How would it have expanded the efficient frontier for
these funds? The results of this thought experiment
are plotted in figure 8.6.

The curve intersecting point A is the same as in
figure 8.3. In addition, we have recalculated the effi-
cient frontier using the data from private pension
funds. The first frontier contains point A and the sec-
ond contains point B. Thus, had the AFOREs been
allowed to operate like private pension funds in Mex-
ico, they could have achieved an efficient frontier at
a higher level.

Suppose CONSAR would have specified a maxi-
mum risk of 10% for the AFOREs without specifying
the portfolio mix. Could they have performed better?
The answer is affirmative. To see why, we have drawn
a vertical line through 10% risk (passing through A
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FIGURE 8.6
RISK RETURN TRADEOFFS WITH AND WITHOUT RESTRICTIONS
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and B). With the quantity restrictions, the best the
AFOREs could do is to achieve A (all AFOREs lie to
the left of A). Under the regime of a simple portfolio
risk restriction (without the underlying quantitative re-
strictions), the AFOREs could have achieved a rate of
return depicted by B.

The difference may not seem very large but it is
huge in terms of future value of benefits by the magic
of compounding. For example, for a worker in the
system for 25 years, the difference of 2.5% annual rate
of return produces a pension lump sum that is 40%
more. Thus, the result of the exercise suggests that
huge gains can be made if funds are given a risk target
for the portfolio rather than quantitative restrictions
for each type of investment.

Note that this exercise did not require foreign in-
vestment. If investment in foreign assets is also al-
lowed, presumably the gain will be even larger.

8.9 Conclusions
Restrictions placed on the portfolios of the

AFOREs have virtually guaranteed that all the funds
carry very large quantities of government bonds. This
has in turn produced a highly correlated asset structure
for all the funds. In order to achieve low risk for each
individual fund, the government has generated high
system risk (measured by the volatility of real rates
of return of the funds).

One way the government could have avoided that
is to specify the maximum risk that each fund could
take and let the funds themselves choose their port-
folios. With reasonable rules and conservative port-
folios (that allow investment in stocks) they can
produce substantial gains in return with the same level
of portfolio risk.


