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T
his is the third article in a series of
research that conducts market-by-
market analysis and evaluates the
ability to select stocks in both bull

and bear markets in emerging economies. A
quantitative framework for executing bot-
tom-up strategies in emerging markets is
detailed in Achour, Harvey, Hopkins, and
Lang [1998].

Mexico is a particularly challenging
market for stock selection. In December
1994, Mexico suffered an exchange rate
devaluation. The equity market value, mea-
sured in U.S. dollars, plummeted 44% in the
next two months. Mexico then appeared to
be  relatively immune to the Asian crisis that
began in July 1997, although concern about
devaluations in Latin American countries
(realized in Brazil on January 15, 1999; see
Harvey, Lundblad, and Valderrama [1999])
substantially increased volatility in this mar-
ket. (See Exhibit 1.)

We follow the framework detailed in
Achour et al. [1998]. We combine historical
data from the International Finance Corpo-
ration (IFC), Morgan Stanley Capital Inter-
national (MSCI), Worldscope, and IBES. We
examine a number of standard attributes like
book value-to-price, cash flow-to-price,
earnings-to-price, dividends-to-price, earn-
ings growth, revenue growth, debt/equity
ratios, return on equity, and market capital-
ization. In addition to these essentially his-
torical measures, we examine prospective

earnings-to-price ratios measured over dif-
ferent horizons, IBES revisions, and
prospective earnings growth as well as a
number of momentum measures.

Our results suggest that our stock
selection mechanisms can add significant
value. The out-of-sample results show that
our buy list significantly outperforms the
standard benchmarks. The margin is large
enough to outweigh the transaction costs in
these markets.

We focus here on the detailed factor-
by-factor results. For the sake of complete-
ness, we repeat many of the factor definitions
and methodological details. We provide out-
of-sample evidence of the success of our
methodology by running our final stock
screens through April 1999.1

ASSET SELECTION PROCESS

Screening Methodology

At the start of each holding period,
firms are sorted on specific observable charac-
teristics and assigned in equal numbers to a
predefined number of portfolios (fractiles) on
the basis of rank. For example, if all available
stocks for a given characteristic are ranked in
order of expected return, the top one-third
become the top “fractile,” and the bottom
(lowest-scoring) third become the bottom
“fractile.” If there is a tie around the portfolio
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breakpoints, stocks are assigned to lower portfolios. 
The number of fractiles that we choose depends

on the number of securities available. With fewer secu-
rities, we focus on three fractiles. In countries with
more securities, we use five fractiles. 

We calculate both equal- and value-weighted
returns for each portfolio. In the case of Mexico, we
focus most of our attention on the top and bottom
portfolio performance. Stocks for which no ranking
information exists are assigned to an “NA” category or
not ranked portfolio and analyzed separately. 

We focus on what we term “univariate” sorts,
i.e., portfolio formation based on a single attribute.
While for many attributes we do examine “bivariate”
sorts based simultaneously on two criteria, we do not
report these results. 

The method involves performance screening in
an in-sample period that ends in December 1995. We
then assign weights to each characteristic and develop a
final selected portfolio. We call this the “scoring
screen.” This scoring screen is then tested in the hold-
out period (out-of-sample period) from 1996 through
May 1998. In a further period the model is run on a
purely out-of-sample basis through April 1999.2

The exhibits show performance statistics through
May 1998, i.e., for both in-sample and holdout sample.
The periods are combined only for the purposes of pre-
sentation. Year-by-year performance can be seen in both
in-sample and out-of-sample periods. Top-bottom
spread returns are reported as well as calculated premi-
ums over a selected investment benchmark. 

Returns are calculated after adjusting for splits,
dividends, and rights offerings, and are denominated in
U.S. dollars using exchange rates supplied in the IFC’s

Emerging Market Database (EMDB). Value-weighted
portfolio returns are constructed using relevant IFC
adjustment factors to replicate the index level returns on
a bottom-up calculation. These adjustment factors are
made for corporate actions and for government and
cross-ownership (from November 1996).

Firms with more than one share class, which IFC
includes to achieve the desired index level weighting
structure, are aggregated to form a single basket of out-
standing shares in our screens. Where different classes of
shares are priced differently, the fundamental data used in
the analysis are linked to the most liquid class of shares
available to international investors. Market capitalization
is adjusted to include all classes of shares.

Diagnostics

A battery of diagnostic criteria are applied to
assist in the evaluation of each screening factor. Diag-
nostics are defined in Exhibit 2.

Quantitative measures such as the longest strings
of negative and positive absolute and relative returns,
performances in up and down markets, and the histori-
cal probabilities of losing money add further dimension
to traditional statistical risk and expected return mea-
sures. These measures are further complemented by the
simple relative performance scoring algorithm diagnos-
tic, which assigns a weight to the portfolio in each year
of the observation period depending on its cumulative
annual return performance rank relative to its peers.
Average scores across the observed periods will deliver
information regarding performance consistency.

One notable absence from Exhibit 2 is the analy-
sis of transaction costs. In measuring the performance of
portfolios, we adopt rudimentary assumptions for
turnover costs because of the well-documented difficul-
ties of capturing costs associated with different instru-
ments traded, bid-ask spreads, market impact, and oppor-
tunity costs on execution time durations. To address the
issue of the effects of implementing a trading strategy, our
models are run with longer holding periods to check for
robustness and to identify factors with return premiums
that persist over longer holding periods.

Factor Selection

There are many elements that enter the algo-
rithm for factor selection. Given the number of factor
screening candidates, we need to greatly reduce the
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E X H I B I T 2
Performance Diagnostics

Performance Measure/ 
Summary Statistic Definitiona

1. Annualized Average Return Stock Level — Annualized geometric average of postrank portfolio U.S. 
dollar total returns over all observation periods. Total return is calculated 
by adding the last twelve months gross cash dividend at ex-dividend date, 
adjusted for the length of the return period, to the closing monthly USD 
market price. Returns are value-weighted by the market capitalization as 
at observation date. 
Index Level — Similar for the market portfolio, although the index 
return levels will be as sourced from data base providers using the value-
weighted index returns.b

2. Cumulative Return Value of $100 if invested at the first observation date and compounded
(indexed at 100 — start) over intervening periods.

3. Standard Deviation of Returns Annualized standard deviation of postrank portfolio returns over all 
observation periods.

4. Average Annual Excess Return –– Rm Annualized geometric average of postrank portfolio excess returns above 
the market portfolio over all observation periods.

5. Average Annual Excess Return –– Rf Annualized geometric average of postrank portfolio excess returns above 
annualized U.S. ninety-day T-bill rate over all observation periods.

6. Standard Deviation of Annualized standard deviation of postrank portfolio excess returns above
Excess Returns –– Rm market portfolio over all observation periods.

7. Standard Deviation of Annualized standard deviation of postrank portfolio excess returns
Excess Returns –– Rf above annualized U.S. ninety-day T-bill rate (as at observation date)

over all observation periods.
8. T-Stat Test of whether average excess return is significantly different from zero.
9. Systematic Risk (beta) Slope of regression line estimated by regressing average postrank portfolio 

returns on the relevant market portfolio return over all observation periods. 
No lags are incorporated in the market portfolio return to allow for non-
synchronous trading.

10. Alpha Annualized intercept of the regression line estimation per systematic risk 
(beta) above.

11. Coefficient of Determination Coefficient of determination (R-square) of average postrank portfolio 
returns versus the market portfolio return over all observation periods.

12. Average Market Cap Sum of all constituent market capitalizations in local currency divided by 
the total number of portfolio constituents over all observation periods.

13. % Periods > Market Portfolio Percentage of total observations that average postrank portfolio return 
is greater than the market portfolio return over the holding period.

14. % Periods > Bench Up Market Percentage of total observations that average postrank portfolio return 
is greater than the market portfolio return when the market portfolio 
return is greater than zero.

15. % Periods > Benchmark Down Market Percentage of total observations that average postrank portfolio return 
is greater than the market portfolio return when the market portfolio 
return is less than zero.

16. Maximum Number of Consecutive Longest string of consecutive observations where average postrank
Benchmark Outperformance portfolio return is greater than the market portfolio return. 

17. Maximum Positive Excess Return Highest single postrank portfolio excess positive return above market 
portfolio over all observation periods.

18. Maximum Negative Excess Return Lowest single postrank portfolio excess negative return above market 
portfolio over all observation periods.



dimensionality (isolate a small number of factors) for
our final portfolio selection, which we will call the
final scoring screen. The factor report cards detailed in
Exhibit 2 yield twenty-eight different diagnostic
pieces of information, some interrelated. Correlation
analysis is required to eliminate potentially redundant
screening factors. 

We calculate correlations between the portfolio
returns derived from each factor screen. We do this sep-
arately for the top fractile and the bottom fractile port-
folio. For this analysis, we use value-weighted portfo-
lios. As we assign weights to both top and bottom fac-

tor portfolios for firms in the universe, we present matrix
correlation coefficients for both. 

Factor returns that are highly correlated in the
top portfolio may exhibit weak or negative correla-
tions in the bottom. Some of the variation may be
attributed to the collection of heterogeneous groups of
stocks in certain bottom portfolios due to the nature
of the sort — lumping high earnings multiple and loss-
making firms together in an earnings yield sort, for
example. This is illustrated by the high correlation
coefficients obtained in top portfolios between earn-
ings yield and book-to-price ratios in Mexico and the
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E X H I B I T 2
Continued

Performance Measure/ 
Summary Statistic Definitiona

19. % Periods Positive Returns to Negative Ratio of portfolio postrank average returns greater than zero to postrank 
returns less than zero over all observation periods.

20. % Periods Negative Returns Percentage of observations that portfolio postrank returns are less than 
zero over all observation periods, indicative of the historical probability 
of losing money.

21. Maximum Number of Consecutive Longest string of consecutive observations where average postrank
Negative Periods portfolio return is less than zero.

22. Maximum Number of Consecutive Longest string of consecutive observations where average postrank
Positive Periods portfolio return is greater than zero.

23. Cumulative Annual Returns Value of $100 if invested on January 1 of each year of the observation 
period and compounded over intervening observation to December 31. 
Cumulative returns for 1998 would represent a year to last-observation
date return.

24. Relative Performance Average relative performance of portfolio generated on simple scoring 
algorithm that assigns a weight to the portfolio in each year of the 
observation period based on its cumulative annual return performance 
rank relative to its peers. Therefore, the minimum score a portfolio
could obtain would be 1; the maximum r; and the average [n +
(n + 1) + (n + 2) + ... + (n + r)]/r, where n is the number of years in
the observation period, and r is the number of portfolios.

25. Cumulative Annual Returns –– Value of $100 if invested two or five years preceding the most recent
Last Two and Five Years observation and compounded over intervening periods.

26. Factor Average Arithmetic average of constituent ranking factors over all observation 
periods.

27. Factor Median Median value of constituent ranking factor over all observation periods.
28. Factor Standard Deviation Standard deviation of constituent ranking factors over all observation 

periods.

aDefinition applicable to equal- and value-weighted fractiles and benchmark of performance measures.
bAlthough value-weighted index returns will obviously impart a known size bias (which will vary from market to market depending on the distri-
bution of size) to comparative benchmark returns), this is unavoidable because an equal-weighted benchmark is not available in many markets.



lower observed values in the bottom portfolio. 
We find high correlations among value strate-

gies, in part because price appears in the denominator
of these ratios. Unlike value screens, correlations and
factor performances among growth proxies differ visi-
bly. Estimate revision screens (change in consensus FY1
estimates and consensus forecast earnings estimate revi-
sion ratios) are more closely related to growth proxies,
as these types of screens generally behave better in
growth-oriented environments where premiums are
paid for additional amounts of nominal earnings.3

Final Portfolio Selection and Diagnostics

The final portfolio selection is based on a com-
bination of:

1. Assessment of the factor based on the twenty-seven
diagnostics presented in Exhibit 2.

2. Bivariate screens that combine information in two
factors (not reported).

3. Correlation analysis.
4. Success ratios.
5. Quadratic optimization (not reported).
6. Quantitative adjustments for high transaction costs

inducing factors (not reported).
7. A final “knock-out” list.

Steps 1 through 6 are what we characterize as
the “scoring screen.” This screen uses information in
both the top- and bottom-performing fractiles. That is,
our buy list is not a simple combination of the top frac-
tiles. While it might not be possible to short stocks in
the bottom fractiles, membership in this fractile is use-
ful in down-ranking a particular security or removing it
from a buy list through time.

The seventh step, the “knock-out” criterion,
eliminates firms that are too small for meaningful port-
folio investment. It also isolates firms that have unrea-
sonable leverage. It should be emphasized that the
inputs for the scoring screen include information such
as bivariate sorting and some additional univariate
screens that is not included in this presentation. 

The success ratio analysis is another diagnostic
measure that gives insight into performance differen-
tials. The success rate measures the percentage of stocks
in the top portfolio that outperform the benchmark
market portfolio at a particular observation and the per-
centage that underperform in the bottom portfolio.

The average of these rates through time will reveal the
depth of portfolio performance and the proportion of
firms driving performance. We examine this measure for
each of the screening factors. 

The definitions for this analysis are given in
Exhibit 3.

The success ratio analysis is a particularly useful
tool in helping us assess the probabilities of Type I error
(incorrectly classifying a winner in the bottom fractile)
and Type II error (incorrectly assigning a loser to the
top fractile). Indeed, no matter how favorable a screen
might look, there is still a chance that losers will be
assigned to a buy list. If one is able to do independent
fundamental research on the individual firms, however,
it may be possible to more accurately identify winners
in the top fractile. Of course, our final portfolio is eval-
uated using a number of criteria, only one of which is
the success ratio.

DATA

Primary Sources

The data are drawn from a number of sources, all
in the FACTSET data base system. We use constituent
data from the International Finance Corporation (IFC),
Worldscope, and the Institutional Brokers Estimate Sys-
tem (IBES). In some of our analysis, we also use data
from Morgan Stanley Capital International (MSCI).
Our analysis uses returns and data on twenty-one firm
characteristics. 

The universe of stocks and the benchmark
returns come from the IFC global indexes. The IFC is
widely regarded as having the most complete emerging
market data set and has been widely used in academic
studies; see Harvey [1995] and Rouwenhorst [1999], for
example. The IFC’s Emerging Market Database
(EMBD) generally has the longest histories and highest-
quality data sets for emerging markets. The selection of
IFC facilitates the backtesting of the chosen factors. It
also has the advantage of being a “snapshot” data base
that eliminates most survivorship biases. That is, for our
sample, no data have been backfilled.

As our principal focus is on the predictive power
of local factors through time, and not on the impact of
investment restrictions, we have used the broader glob-
al indexes that do not include adjustments made for
investability. Hence, we focus on the IFC global index-
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es rather than the IFC investible indexes. The
investible stocks are those that are available to foreign
institutional investors and that pass screens for mini-
mum size and liquidity. 

Screening Factors

We classify our screening factors into three
groups: historical accounting characteristics (funda-
mental factors); expectations (expectation factors); and
past returns (technical factors) and size (size factors).
Fundamental, technical, and size factors are from IFC
where available or from Worldscope, while the expec-
tation factors are from IBES. The screening factors are
detailed in Exhibit 4.

RESULTS

Mexican Market Settings

At the beginning of 1988, the Mexican IFC
universe had a market capitalization of U.S. $4.5 billion
or 4% of GDP, and listed only twenty-seven stocks. The
economy was rebounding from a period of adjustment
with inflation falling from 114% in 1987 to 20%. In
1988, real GDP growth was a minimal 1.3%. Between

1988 and 1991, the economy accelerated to average
growth of 4.5% per year on high expectations surround-
ing the creation of NAFTA. 

Huge capital inflows to Mexico (primarily from
the U.S.) contributed to the increased share prices, with
market capitalization peaking at U.S. $154 billion or
about 30% GDP in 1994.4 The unprecedented inflow of
U.S. dollars led to an increasingly overvalued peso and
enabled the authorities to paper over serious deteriora-
tion on external and fiscal accounts. 

By end-1994, the country was in the midst of a
short-term payments crisis and was forced to devalue the
peso. Capital flight ensued, with the peso weakening by
over 50%, and the stock index falling over 70% to a mar-
ket capitalization of only U.S. $58 billion in April 1995.
The IMF provided a massive financial package to Mexi-
co in return for tight monetary and fiscal policies, struc-
tural reform, and market liberalization measures. The
economy fell into deep recession.

Ultimately, a dramatic turnaround on the external
accounts and falling inflation enabled the authorities to
relax monetary conditions fairly quickly, and by 1996-
1997 there were clear signs of economic recovery. Share
prices rallied, bolstered by the increased transparency of
the market and corporate restructuring.

The accelerated privatization program also
encouraged investment, as it led to increased liquidity
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E X H I B I T 3
Success Rate Definitions

Performance Factor Definition

Success Rate Calculated individually for both top and bottom portfolios as the percentage
of stocks in the top portfolio at a particular observation that outperform the
market portfolio, and the percentage of stocks that underperform in the bottom
portfolio. For example, if ten stocks are sorted into a top factor portfolio, and
eight of those stocks have returns greater than the market, the success
rate is 80%. In the same strategy at the same observation date, if six of the
ten stocks collected in the bottom portfolio have returns less than the market,
the success rate for that bottom portfolio would be 60%. 

Average Success Rate Arithmetic average of the observed success rates over all observations. 
Standard Deviation of Average Success Rate Standard deviation of the observed success rates from the average success rate

over all observations.
Average Success Rate Consistency Ratio Percentage of observations that the success rate is greater than 50%. 
Success Rate — Most Successful Highest observed single success rate over all observations.
Success Rate — Least Successful Lowest observed single success rate over all observations.
Universe Those constituents of the selected index (market portfolio) for which relevant 

ranking information exists at a particular observation date.
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and added depth to the market. Confidence was
enhanced by the most democratic elections in Mexican
history and clear signs that the PRI, the party in power
in Mexico for well over sixty years, was losing its stran-
glehold. Then, in mid-1997, the Asian financial crisis
reminded investors of emerging market risk, and inter-
national commodity prices started to weaken. After a
brief period of relative outperformance, the Mexican
market began to falter.

The market was particularly volatile in 1998
with the expectation of devaluations in a number of
Latin American countries. In August 1998, when the
credit crunch hit the U.S., and the U.S. equity market
suffered, the Mexican market dropped by 33%. Consis-
tent with Mexico’s considerable volatility, the market
rose more than 20% over the next two months.

The country was relatively unaffected by the
actual devaluation in Brazil in January 1999, although
there was a small decline in the value of the market that
month. The equity market is up sharply through June
1999 (a 54% increase in U.S. dollar terms).

Screening Results for Mexico

Summary. During our sample period, the Mex-
ican index return averaged 18.54% per year. Much of
this performance was generated in the years of 1989
and 1991 when $100 invested at the beginning of the
year would have been worth $173.35 and $206.76,
respectively, at year-end. Over the entire sample (114
observations) since December 1988, the market
increased in seventy-two months (63% of the time) and
decreased in forty-two months (37% of the time). Dur-
ing the out-of-sample period (30 observations), the
market increased in eighteen months and decreased in
twelve months.

The top fractile portfolio was able to achieve
33.75% performance. The bottom fractile achieved a
9.92% performance. Hence, the spread between top
and bottom exceeded 2,300 basis points per year.
Importantly, the top fractile performs well in the hold-
out period.

Factor Screens. Exhibits 5A-V presents the
detailed factor-by-factor results for the value-weighted
portfolio returns. Exhibit 6 summarizes these results.
The average returns of the highest and lowest fractile
portfolios are presented in Exhibit 7. The percent of
periods that the top and bottom fractile outperformed
the benchmark is presented in Exhibit 8. 

Some general observations are:

• The best top portfolio average annualized excess
returns are earned from one-year price momentum
and change in return on equity strategies, with
excess returns over the benchmark of 12.04% and
10.29%, respectively.

• These two strategies also deliver the highest top-
minus-bottom spread differential with 19.00% (one-
year price momentum) and 18.33% (change in
return on common equity). We do record large neg-
ative top-bottom portfolio spread discrimination in
market capitalization and dividend yield strategies of
–15.09% and –13.17%, respectively.

• The best bottom portfolio average annualized
underperformance against the benchmark is
obtained from rate of reinvestment and change in
return on equity strategies with –8.63% and –8.05%,
respectively. 

• In terms of benchmark outperformance through
time, the change in consensus FY1 estimate over the
last six months and one-year price momentum fac-
tors are the most successful top portfolio strategies
observed, beating the benchmark in 63.64% and
62.28% of the total market observations. 

• In an up market, top portfolio one-year price
momentum and debt-to-common equity factors
produce the most consistent outperformance, beat-
ing the benchmark in 70.83% (one-year price
momentum) and 69.44% (debt-to-common equity)
of all up market observations. The debt-to-equity
factor was created as a diagnostic screen, construct-
ed to give insight into the performance differential
between levered and unlevered stocks, and is not
considered for incorporation in the selection model.
The next-highest up market outperformance ratio is
obtained from large-capitalization stocks in the bot-
tom portfolio capitalization screen, with an observed
outperformance ratio of 68.06%.

• The best performers in a down market are bottom
portfolio three-year historical earnings growth and
top portfolio dividend yield screens, with outperfor-
mance in 76.19% and 70.00% of all down market
observations. 

• Bottom portfolio dividend yield and top portfolio
one-year historical earnings growth screens exhibit
the best last-two-year performance where the value
of $100.00 increases to $145.76 for companies
exhibiting low dividend yield, and to $142.46 for
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E X H I B I T 5 A
Mexico Market Capitalization
Sample Period: 12/88-5/98
Number of Observations: 114 Monthly

E X H I B I T 5 B
Mexico — Change in Return on Equity
Sample Period: 12/88-5/98
Number of Observations: 114 Monthly
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E X H I B I T 5 C
Mexico Debt to Common Equity
Sample Period: 12/88-5/98
Number of Observations: 114 Monthly

E X H I B I T 5 D
Mexico Dividend Yield
Sample Period: 12/88-5/98
Number of Observations: 109 Monthly
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E X H I B I T 5 E
Mexico — One-Year Historical Earnings Momentum
Sample Period: 12/88-5/98
Number of Observations: 114 Monthly

E X H I B I T 5 F
Mexico — Three-Year Historical Earnings 
Growth Rate
Sample Period: 12/88-5/98
Number of Observations: 114 Monthly
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E X H I B I T 5 G
Mexico Earnings Yield
Sample Period: 12/88-5/98
Number of Observations: 114 Monthly

E X H I B I T 5 H
Mexico — Change in Consensus FY1 Estimate —
Last Three Months
Sample Period: 9/92-5/98
Number of Observations: 69 Monthly
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E X H I B I T 5 I
Mexico — Change in Consensus FY1 Estimate — 
Last Six Months
Sample Period: 12/92-5/98
Number of Observations: 66 Monthly

E X H I B I T 5 J
Mexico — Consensus FY2 to FY1 Estimate Change
Sample Period: 12/88-5/98
Number of Observations: 72 Monthly
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E X H I B I T 5 K
Mexico Consensus Forecast Earnings Estimate 
Revision Ratio
Sample Period: 12/88-5/98
Number of Observations: 72 Monthly

E X H I B I T 5 L
Mexico Book-to-Price Yield
Sample Period: 12/88-5/98
Number of Observations: 114 Monthly
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E X H I B I T 5 M
Mexico Cash Earnings-to-Price Yield
Sample Period: 12/88-5/98
Number of Observations: 65 Monthly

E X H I B I T 5 N
Mexico One-Month Price Momentum
Sample Period: 12/88-5/98
Number of Observations: 114 Monthly
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E X H I B I T 5 O
Mexico One-Year Price Momentum
Sample Period: 12/88-5/98
Number of Observations: 114 Monthly

E X H I B I T 5 P
Mexico — Twelve-Month Prospective Earnings
Growth Rate
Sample Period: 12/88-5/98
Number of Observations: 72 Monthly
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E X H I B I T 5 Q
Mexico — Three-Year Prospective Earnings 
Growth Rate
Sample Period: 12/88-5/98
Number of Observations: 72 Monthly

E X H I B I T 5 R
Mexico — Twelve-Month Prospective Earnings Yield
Sample Period: 12/88-5/98
Number of Observations: 72 Monthly
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E X H I B I T 5 S
Mexico — Twenty-Four-Month Prospective 
Earnings Yield
Sample Period: 12/88-5/98
Number of Observations: 72 Monthly

E X H I B I T 5 T
Mexico Revenue Growth
Sample Period: 12/88-5/98
Number of Observations: 114 Monthly
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E X H I B I T 5 U
Mexico Rate of Reinvestment
Sample Period: 12/88-5/98
Number of Observations: 114 Monthly

E X H I B I T 5 V
Mexico Return on Equity
Sample Period: 12/88-5/98
Number of Observations: 114 Monthly



top portfolio one-year historical growth. During
this period, a passive investment in the benchmark
rose in value to $114.02.

Fundamental Factors. One remarkable feature
about the Mexican results is what doesn’t work. In par-
ticular, the performance of the fundamental factors (such
as earnings yield, book-to-price ratio, and earnings
growth screens) is surprising. The top-bottom portfolio
spread for the book-to-price ratio screen is a massive
–11.39%, although much of this is probably attributable
to a large-capitalization size effect. 

We find that the low average-market capitaliza-
tion stocks collected in the top portfolio through time
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E X H I B I T 7
Average Factor Returns — Top and Bottom Fractiles
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E X H I B I T 8
Percent of Periods Benchmark Outperformance
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(MP 2,582.67m, compared with an average universe
market capitalization of MP 7,064.66m and bottom
portfolio of MP 19,671.02). The large-capitalization-
small-capitalization average return spread differential
equals 15.09% a year. This may also impact the earnings
yield factor screen, although there is some effect origi-
nating from the collection of historical loss-making
firms in this portfolio. 

Excluding the loss-making stocks allows the bot-
tom portfolio to return an average 15.48% a year (com-
pared with an average annualized 11.70% earned
including these firms — resulting in an inclusion-
exclusion spread of 3.78%) and a top-minus-bottom
portfolio spread differential of 8.42%. This is more pro-
nounced on an equal-weighted basis where the bottom
portfolio inclusion-exclusion spread is an average annu-
alized 8.25%. The average market capitalization of the
excluded loss-making firms is MP 2,896m. 

Exhibit 9 details the performance of the one-
year earnings momentum screen. In all but two years,
the highest fractile outperforms the lowest fractile. In all
but the same two years, the highest fractile outperforms
the benchmark. The two years of underperformance
are important years, however: 1994 and 1995.

Expectation Factors. As observed in the other
emerging markets we have studied, revision screens
deliver consistent performance through time, with con-
sensus forecast earnings revision ratios and change in
consensus FY1 earnings over the last six months earn-
ing the highest top portfolio relative performance

scores across all factors: 2.71 and 2.67, respectively. 
Technical Indicators. Longer-term (one-year)

price momentum generates a large return premium of
12.04% a year, although the high top portfolio relative
performance score earned in the in-sample period (of
almost 3) is somewhat less in the out-of-sample period
(marginally above 1). This is evidenced further in the
last-two-year cumulative performance, where $100.00
invested would have increased to $109.94 compared
with a passive investment in the benchmark, which
earned $114.02.

This strategy still delivers the highest top portfo-
lio-minus-bottom portfolio spread of an annualized 19%
a year. The momentum effect does not seem to persist
in shorter-duration strategies. 

Longer-term price momentum strategies appear
to show high correlation coefficients with other
momentum strategies such as one-year historical earn-
ings growth and change in consensus FY1 factors.

Size. There appear to be large size effects in
Mexico.5 Top portfolio market capitalization underper-
formed the market by an average –11.32% a year, evi-
denced further by a massive annualized –15.09% small-
capitalization (top portfolio)-large-capitalization (bot-
tom portfolio) spread. Much of the small-capitalization
performance was generated in 1989, and this strategy has
underperformed the market portfolio in seven out of the
ten sample years (although 1998 cannot be regarded as a
full year). 

Indeed, small-capitalization stocks have under-
performed the market portfolio every year since the end
of 1994, and $100.00 invested five years before the end
of the sample would have fallen to $55.48. A passive
investment in the benchmark over the same time period
would be worth $93.09. 

Unreported correlation coefficients between
market capitalization and the top and bottom portfolios
of the fundamental factors show relatively high values for
book-to-price ratio and dividend yield. This is also
reflected in the correspondingly high correlation coeffi-
cients measured between bottom portfolios.

Negative correlation coefficients between mar-
ket capitalization and return on equity along with the
average size of firms in the top portfolio (MP
11,672m) compared with the average size of bottom
portfolio firms (MP 2,992m) reinforces the ex ante
hypothesis that smaller-capitalization firms are gener-
ally of poorer perceived quality as proxied by the
return on equity factor. 
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E X H I B I T 9
One-Year Earnings Momentum Screen: 
Index = 100 Each Year
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E X H I B I T 1 0 A
Mexico Scoring Model
Sample Period: 12/88-5/98
Number of Observations: 114 Monthly
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E X H I B I T 1 0 B
Mexico Scoring Model
Sample Period: 12/88-3/98
Number of Observations: 38 Quarterly
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E X H I B I T 1 0 C
Mexico Scoring Model
Sample Period: 12/88-12/98
Number of Observations: 19 Semiannual



It appears that change in consensus FY1 estimates
over the last six months is particularly strong at discrim-
inating on small- and midcapitalization stocks in the
screen. For example, the average midcapitalization annu-
alized spread across the top and bottom change in con-
sensus FY1 forecast portfolio is a massive 27.43%, com-
pared with a total annualized spread between top and
bottom portfolios of 8.07%. 

Scoring Screen Results Through May 1998. The
scoring model screen with a monthly holding period
earns an average excess return of 15.21% a year, with an
excess return in the corresponding bottom portfolio of
–8.62%, resulting in an average annualized return spread
of 23.38%. The performance of the screens is presented
in Exhibit 10. The scoring screens are summarized in
Exhibit 11.

The strongest performance, after allowing for the
effects of transaction costs, is delivered by the quarterly
holding period screen, which returned a top portfolio
average annualized excess return of 14.31% (and top-
bottom return spread of 22.41%). This performance was
achieved at marginally higher levels of portfolio risk (rel-
ative to monthly holding periods), measured by a stan-
dard deviation of 41.76% compared with a bottom port-
folio of 38.03%, and systematic risk (beta of 1.07 com-
pared to 0.92 in the bottom portfolio), although the top
portfolio performed better in down markets. The max-
imum recorded negative quarterly excess return is
–6.24%, compared to a similar return in the bottom
portfolio of –22.99%. 
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E X H I B I T 1 4
Scoring Screen: Index = 100 Each Year
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Scoring Screen In- and Out-of-Sample
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E X H I B I T 1 3
Scoring Screen — Percentage of Periods 
Benchmark Outperformance
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The performance is similar under semiannual
rebalancing. This is evident in Exhibits 12 and 13,
which summarize the average returns for the top- and
bottom-scoring fractile as well as the percentage of
periods that the benchmark is exceeded.

Exhibit 14 presents the year-by-year results for
the monthly rebalance screen. In every year except
1997, the top fractile return exceeds the bottom fractile
return. While the outperformance is minimal in 1998,
the first four months of 1999 suggest significant out-
performance.

A reasonable question to ask is whether we are
just picking up some sort of size effect. During the
sample, large stocks outperformed small stocks. 

Exhibit 15 displays a bivariate analysis of the
scoring screen and market capitalization with data
through April 1999. Across all size categories, the top
fractile outperforms the bottom fractile. Not surpris-
ingly, the best-performing portfolio is top-fractile large
stocks, and the worst is bottom-fractile small stocks. 

If one knew in advance that large stocks would
outperform small stocks, the difference in the returns of
these corner portfolios is  on average 40% per year. The
bivariate analysis of size provides evidence that the scor-
ing screen is robust to the influence of size.

CONCLUSIONS 

The past few years have been tumultuous for
emerging markets. Mexico lost 37.5% of its market
value in 1998. Even with the onset of the Brazilian cri-
sis in January 1999, however, the market is up 54%
through June 1999. The Mexican currency crisis in
December 1994, the onset of the Asian crisis in July
1997, and the financial turmoil in Brazil earlier this year
all emphasize the importance of a country selection
mechanism. 

For example, even though we show considerable
ability to identify relative winners and losers in Mexico
(top-portfolio performance is sharply better than bot-
tom-portfolio), any investment in Mexico in the
December 1994-February 1995 or the December
1997-December 1998 period is a bad one. 

Even so, given the great volatility of emerging
market equities, stock selection could be very impor-
tant. Our analysis is useful in that we provide detailed
information on the performance of various screening
factors in both up and down markets.

Another useful part of our analysis is related to

the bottom portfolio. While it is virtually impossible to
execute long-short (hedge) strategies in most emerging
markets, the bottom portfolio yields important informa-
tion about stocks to avoid. In light of recent events in
many emerging markets, this type of risk control is
increasingly important for active portfolio management.

ENDNOTES

This research was jointly conducted at Duke Univer-
sity and at Merrill Lynch. The authors thank Caroline God-
den and Martin O’Hare at Merrill Lynch Global Asset Man-
agement Ltd.  for their valuable input. Statements in this arti-
cle do not reflect any views currently or previously held by
Merrill Lynch Global Asset Management Limited (MLGAM);
nor are they necessarily reflective of the strategy employed by
MLGAM or other parts of the Merrill Lynch Group. This
article is intended solely to demonstrate the results of research
and does not constitute investment advice.  

1An early treatment of the cross-sectional determi-
nants of emerging market returns is contained in Bekaert, Erb,
Harvey, and Viskanta [1997] who detail the impact of a num-
ber of factors on country indices. Individual stock selection is
the focus of Claessens, Dasgupta, and Glen [1998] and
Rouwenhorst [1998].

2Many of the results are reported through May 1998,
although we have updated the scoring screens to reflect data
through May 1999.

3See, for instance, Bernstein [1995].
4See Bekaert, Harvey, and Lumsdaine [1999], Choe,

Kho, and Stulz [1999], and Froot, O’Connell, and Seasholes
[1999] for recent treatments of capital flows and returns.

5See Herrera and Lockwood [1994].
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