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sample of 71 equity pension fund managers. They found that selection and timing measures were, 
respectively, on average positive and negative, and negatively correlated. These research papers 
were followed by others focused on Latin America and other emerging economies. For instance, 
Walker (1993a and 1993b) studied the performance of privately-managed fixed income and equity 
portfolios in the Chilean retirement funds; Antolin (2008) analysed the risk-adjusted aggregate 
investment performance in privately-managed pension funds for nine countries; and Tapia (2008) 
performed a comparative analysis of 23 countries privately-managed pension funds, including 
allocation among asset classes.  

A new wave of studies focused on Latin America was published more recently. For example, 
Santillán et al. (2016) analysed the return and volatility of the retirement saving funds in Mexico. 
They found evidence that volatility and return may be correlated with lags of themselves several 
periods back, implying that returns do not behave consistently with an efficient market. Sandoval et 
al. (2018) studied the selectivity, market timing and investment leadership in the Chilean retirement 
funds, concluding that the investment management abilities displayed by retirement fund managers 
are not enough to cover fees. Nuñez and León. (2018) developed a proposal for a reference portfolio 
in the Mexican retirement-savings system based on the optimization of the replacement rate. They 
found that their resulting portfolios are more conservative that the ones in place and favour a higher 
fixed income proportion and lower maturity than the former. García et al. (2021) developed a 
methodology to solve the dynamic optimization problem created by the new Generational AFOREs, 
created by the end of 2019 in the fashion of target date funds. They modelled the asset allocation of 
funds as a multi-period optimization problem, in which the objective is minimizing risk subject to a 
lower bound constrain for the total return. The outcome is a set of optimal solutions associated with 
a specific glide-path or investment trajectory. Overall, most of their solutions show the preference 
for risky assets at early stages and bonds closer to retirement. Duque et al. (2021) propose a time-
dynamic asset allocation model for defined-contribution systems, which considers wealth as the state 
variable. They use stochastic dynamic programming focussing on risk and on performance relative 
to a benchmark, in which investment decisions depend on the time of retirement and the wealth at 
each point of time. Using the Chilean pension system data, they find that the system´s default strategy, 
offered to those workers that do not make a choice of retirement savings fund, shows a god overall 
performance, however, a system that monitors each worker’s wealth and adjust the strategy 
accordingly, can reduce the expected shortfall at retirement.  

The suggestion of a personalization in the market of retirement funds is also present in the 
research of Turner and Klein (2021). They study retirement target date funds and argue that they do 
not account for differences in individual risk aversion within the target date group and that to attain 
the level of financial education needed to manage a well-diversified portfolio for millions of people is 
an unrealistic task. So, they propose three innovations to target date funds that can help individual 
pension participants to better manage their financial market risks. The proposals are offer three 
levels of risk within the target date funds, offer access to a robot advisor, and targeted informational 
interventions.  

There is also scientific literature regarding retirement funds and their selection and 
management by the client or the worker. One distinctive feature of these papers is that the decision 
of selecting a retirement fund manager or an asset allocation by the worker is considered a financial 
decision and analysed as one. One key reference in this matter is provided by Benartzi and Thaler 



 
6 
 

 
 

REMEF (The Mexican Journal of Economics and Finance) 
Strategies in retirement fund selection in the Mexican retirement market 1997-2018 

(2007). They analysed and summarized several issues related to workers’ decisions regarding their 
financial choices in retirement savings and the heuristic rules applied by workers. They cited several 
behavioural experiments that lead them to conclude that when the number of choices is low, people 
tend to use the “1/n rule” to pick a retirement fund, that is, they just equally allocate resources among 
options. Although, when there are many choices, the “1/n rule” is not practical and people tend to 
favour fixed income retirement funds. Moreover, when people are offered a set of already diversified 
retirement funds, they do not stick just to one fund; when given the opportunity, they tend to pick 
more than one instead. Finally, and more important for the current paper, Benartzi and Thaler also 
found that when people are given the autonomy regarding investment decisions for their retirement 
savings, they seem to take suboptimal choices, when compared to professionally built portfolios or 
the pension systems default option.  

Another kind of individual suboptimal behaviour is workers’ unresponsiveness to pricing or 
return considerations, that been reported in Mexico. Swartz et al. (2008) hypothesized that workers 
in Mexico cannot see complexity or noise variables. This allows retirement fund managers to charge 
prices above their marginal costs and makes workers unreactive to price competition in their 
investment decision. This problem was still present in Mexico a decade after initially reported in the 
literature. CONSAR (2017) published that four out of ten transfers between Mexican retirement 
funds went to AFORES offering a lower historical performance than the incumbent. One possible 
explanation for this suboptimal individual behaviour is found in Rodríguez (2018), who hypothesizes 
that this could be happening by the existence of a halo effect, as most of the providers in the Mexican 
retirement fund market are part of financial and commercial conglomerates or governmental health 
and insurance institutions with strong brands that agglomerate several financial products. In his 
model, the halo effect may produce a bias in the worker’s financial choice regarding retirement fund 
manager.  

In the current paper, several strategies that can be used to pick a retirement fund manager in 
México are back tested and compared, to find the best among them, using three criteria: the 
maximum average return, the Sharpe ratio and the probability of winning. One important feature 
shared by these strategies is that they are easy to compute using the little information available to 
workers, such as historical performance. The strategies are simulated in a rolling-windows exercise, 
using more than twenty years of data of prices of the retirement funds in Mexico. Such analysis has 
not been published before and provides new evidence that can guide workers and government 
regulators in search of a higher replacement rate. It is important to notice that even if this study uses 
data from Mexico, the methodology can be replicated to any other pension system in which workers 
may decide their retirement fund. 
 

4. Momentum vs. Contrarian Strategies: Fundamentals and 
Procedures 
 
In this section, the fundamentals of the investment strategies to be tested and the procedures used 
to simulate them are described and discussed. 
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5.2 Sharpe ratio analysis.  
 
In this subsection, simulation outcomes are compared using a return measure known as the Sharpe 
ratio (Sharpe, 1966), which yields the return over the risk-free rate of a certain strategy given the 
units of the risk taken, proxied by a broad measure of volatility such as the standard deviation.  

Sharpe ratios for the long-term commitment strategies are higher than other instances in the 
back-testing exercise. This happens because the volatility goes down as time committed lengthens, 
and the long-term strategies involved a commitment of at least five years. Therefore, C-LT-36 is the 
best relative return strategy for retirement funds (SIEFORES) SB1, SB3, and SB4, that is, the workers 
that relied on long-time price reversals reached the highest return regarding risk-free rate and 
volatility. Thus, the best strategy in any of the three SIEFORES was buying the worst performer in 
terms of return for the previous three years and to hold it indefinitely, with at least five years of 
commitment. 

The exception is retirement fund SB2. In the case of this SIEFORE, the best strategy in terms 
of Sharpe ratio is M-LT-36, that is, if the worker chooses the best performer of the last three years 
and hold it for at least five years, he would achieve the highest return over the risk-free rate, 
considering the level of risk taken, proxied by volatility. 

 
5.3 Probability of winning.  
 
The proposed strategies and their outcomes can be arranged as 16 pairs of strategies differentiated 
only by the investment philosophy that determined them, as presented in Table 2. That is, each pair 
of strategies share the period of commitment (12 months or at least five years), the period of 
formation (12 months or 36 months) and the number of observations. In each pair, one strategy is 
contrarian-based (the worker selected the worst performer) and the other is momentum-based (the 
worker selected the best performer). Each observation is built on a rolling-windows basis, that is, a 
decision a day is simulated during all the attainable period for each strategy, AFORE, and SIEFORE.  

Pairs of strategies are compared to each other using the probability of winning, that is, the 
number of times a strategy yields a better return than its opposite as a share of the number of 
attainable experiments is used to define the better strategy.  

As can be seen in Table 3, in ten out of sixteen pairings between contrarian and momentum 
strategies there is a larger probability of winning by choosing a contrarian-based strategy, showing 
a general dominance of contrarian strategies over momentum ones. However, when the analysis is 
controlled by a retirement fund, there is a different story. A contrarian-based strategy is dominant in 
SIEFORE SB1 (4 out of 4 instances), in SB3 (3 out of 4 instances) and SB4 (3 out of 4 instances), while 
momentum is a dominant strategy in SB2 (4 out of 4 instances).  

Results are discussed in the next section and conclusions are drawn. 
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6. Conclusion 
 
This study analyses the performance of several momentum and contrarian investment strategies that 
can be employed in a simple way by workers with easily available information to choose a retirement 
fund manager. Its main objective is to determine the best of such strategies and the best selection 
method. To accomplish that, more than two hundred and twenty thousand workers’ decisions on 
retirement fund manager selection were simulated in a back-testing, rolling-windows exercise using 
daily prices for retirement funds available in Mexico’s defined-contribution retirement system over 
a period of more than twenty years. Three different criteria were used to define the best strategy, 
among thirty-two contrarian and momentum-based strategies, placing the worker in the role of a 
long-term investor: absolute average return, Sharpe ratio and the probability of winning. Best 
strategies according to each tested criterion are summarized in Table 4. 

 
Table 4. The best strategy to select retirement fund 

Retirement 
Fund 

(SIEFORE) 

Absolute 
average return 

Sharpe 
ratio 

Probability 
of winning 

SB1 C-ST-12 C-LT-36 Contrarian 

SB2 M-ST-12  M-LT-36 Momentum 

 SB3 Market Average C-LT-36 Contrarian 

 SB4 Market Average C-LT-36 Contrarian 
Source: Own Calculations with the cited data. 

 
The first conclusion drawn from this exercise is that contrarian-based strategies are 

dominant in fund SB1 and momentum-based strategies are the dominant in fund SB2. In SIEFORES 
SB3 and SB4 contrarian strategies are best when using the Sharpe ratio and probability of winning as 
criteria, albeit market average is the best way to approach decision making in these two retirement 
funds. This first set of results hints the presence of serial correlations on retirement funds prices, 
negative serial correlation in the case of contrarian dominance, and positive serial correlation in the 
case of momentum dominance. 

The second conclusion would involve the determination of the best overall strategy for each 
retirement fund. The answer to this question is not as simple as it seems. For instance, in retirement 
fund SB1, using the Sharpe ratio, the best strategy of the eight tested is C-LT-36, that is, this strategy 
produces the highest return over the risk-free rate for a unit of risk taken. Other strategies yield a 
higher return than C-LT-36, for instance, C-ST-12. However, such difference in return is not 
compensated at the same rate for a unit of risk taken by the worker, that is, strategy C-ST-12 is not 
as efficient as strategy C-LT-36. Still, the fact is that under the framework used for simulations there 
is not a higher return than C-ST-12, and that would mean a significantly higher pension for the 
worker. Recall that OECD (2015) estimates that a one-hundred basis points difference in the real rate 
of return, in their theoretical model for Mexico represents almost a ten percent increment in workers’ 








