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Stock Selection in

Emerging Markets:

Portfolio Strategies for Malaysia,
Mexico, and South Africa
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AND CLIVE LANG

ith very few exceptions,
most of the research on the
role of emerging markets in
portfolio  strategies  has
focused on country selection. Indeed, the
conventional wisdom is that transactions
costs are too high in emerging markets to
consider active stock selection strategies.

In addition, there are powerful infor-
mation asymmetries between local® traders
and foreign investors that add extra costs to
active strategies. For example, Bhattacharya
et al. [1998] argue that there is no apparent
reaction of individual stock returns in Mex-
ico to important corporate news announce-
ments. They show that most of the news is
incorporated into the price before it is
released, suggesting information leakage.
They further show that class A shares (traded
by local investors) tend to lead class B shares
(traded by foreigners), which strengthens the
case for widespread information leakage.
These extra costs make individual stock
selection strategies less attractive.

We present a comprehensive, market-
by-market analysis of the information in firm
attributes for portfolio strategies. Qur study
is comprehensive because it is the first to
combine historical data from the Interna-
tional Finance Corporation (IFC), Morgan
Stanley Capital International (MSCI),
Worldscope, and IBES.

While there is a substantial body of
literature that examines the information in

firm attributes for investment in developed
markets,! there is relatively little research on
emerging markets. Hence, these markets
present an ideal testing ground for the effica-
cy of asset selection approaches that are com-
monplace in developed markets.

Indeed, there are a number of reasons
why an attribute-based stock selection
methodology may fail when applied to
emerging markets. First, many of these mar-
kets experience structural breaks that result
from the opening up of their capital mar-
kets.2 These breaks are often associated with
increased foreign presence in the equity mar-
kets. Research indicates that the type of
information that impacts expected asset
returns shifts from purely local information
to more global information. That is, a mar-
ket that is completely closed in terms of cap-
ital and goods may have little sensitivity to a
US. interest rate hike. After it is open and
connected to the U.S,, in terms of trade and
capital flows, the local asset market is likely
to become more sensitive to the U.S. inter-
est rate environment.

Of course, capital market liberaliza-
tions are not the only “breaks” in emerging
equity markets. In many of these markets,
there are frequent upheavals: political, eco-
nomic, and financial. Erb, Harvey, and
Viskanta [1995] detail the impact of inflation
in these markets. Henry [1998] investigates
the impact of inflation stabilization pro-
grams. Erb, Harvey, and Viskanta [1996]
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trace the impact of changes in political risk on expect-
ed asset returns, and Erb, Harvey, and Viskanta [1997]
analyze the interaction between population demo-
graphics and performance in emerging markets. Erb,
Harvey, and Viskanta [1998] analyze the contagion
effects of the crises in Latin America in 1994-1995 and
Asia in 1997-1998.

At the very least, we expect the types of
attributes that contribute to successful stock selection
to vary across the emerging markets. In developed
markets, some have argued that we can successfully
identify “global indicators,” for example, ratios like
price-to-book value, which is considered a “universal”
measure of potential value in a stock. It is very difficult
to argue that such global indicators should exist for
such a widely heterogeneous group of economies as
the emerging markets.

Most of the work on emerging markets and
attributes has been focused on country selection. For
example, Bekaert et al. [1997] investigate the informa-
tion in ten country characteristics on portfolio strate-
gies. For example, average attributes across twenty
emerging markets were calculated and portfolios were
constructed based on the country attribute. Claessens,
Dasgupta, and Glen [1997], Patel [1997], Barry et al.
[1997], and Rouwenhorst [1998b] are the only papers
that investigate individual stock selection. However,
they look at a narrow range of attributes.?

Our strategy is to significantly expand the scope
of examination in forming country portfolios. We
examine a number of standard attributes like book
value-to-price, cash flow-to-price, earnings-to-price,
dividends-to-price, earnings growth, revenue growth,
debt/equity ratios, return on equity, and market capi-
talization. In addition to these essentially historical
measures, we examine prospective earnings-to-price
ratios measured over different horizons, IBES revi-
sions, prospective earnings growth, and a number of
momentum measures.

Our results are striking. Significant value can be
added by the same stock selection mechanisms that are
employed in developed markets. While special issues
arise in particular markets, the strength of our results
challenges the conventional wisdom that country selec-
tion is more important than stock selection in emerg-
ing markets. Our out-of-sample results show that our
buy list significantly outperforms the standard bench-
marks. The margin is large enough to absorb the trans-
actions costs in these markets.
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Our article is organized as follows. In the second
section, we detail the methodological approach that we
use to screen the universe of equities in each market.
"The third section details the data availability and the def-
initions of the attributes that we examine. We have
decided that the best way to present these results is in a
country-by-country format. The results are presented in
the fourth section. The final section gives some direc-
tions for future research.

METHOD

Sorting versus Regression

There are two basic approaches to stock selec-
tion: regression and sorting. The regression method
involves the cross-sectional prediction of stock returns
in period t based on attributes available in the previous
period. This imposes a rigid structure on the data in
that every firm has an equal response to a given change
in the attribute within a country. Furthermore, as is the
case in developed market regression selection method-
ologies, the response coefficients are unstable and often
flip signs. Finally, many of our markets have insufficient
data for reliable estimation of unrestricted cross-section-
al regression models.

We choose to focus on the sorting method. At
the end of the month, securities are sorted into three or
five portfolios (depending on the number of securities in
the market) based on the value of the attribute. This
portfolio is held for one month (“the holding period”)
and then rebalanced. We also investigate quarterly and
semiannual holding periods to reduce the turnover and
subsequent transactions costs, as well as to give some
indication of the persistence of the predictive powers of
the model. We present results based on equally weight-
ed portfolios as well as market capitalization weights.

Screening Process

At the start of each holding period, firms are sort-
ed by the observable characteristics defined below and
assigned in equal numbers to a predefined number of
portfolios (fractiles) on the basis of their rank. For exam-
ple, if all available stocks for a given characteristic are
ranked in order of expected return, then the top one-
third become the top “fractile” and the bottom (lowest-
scoring) third become the bottom “fractile.” If there is a
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tie around the portfolio breakpoints, stocks are assigned
to lower portfolios. The number of fractiles that we
choose depends on the number of securities available.
With fewer securities, 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. For this article, we focus most of our
attention on the top and bottom portfolio perfor-
mance. Stocks for which no ranking information exists
are placed in an “NA” category, or “not ranked” port-
folio, and analyzed separately.

Our article focuses on what we have termed
“univariate” sorts, i.e., portfolio formations based on a
single attribute. However, for many attributes we also
examine “bivariate” sorts simultaneously based on two
criteria. Given space constraints, it is not possible to
report the results of bivariate sorts.

Our method involves performance screening in
an “in-sample” period that ends in December 1995.
We then assign weights to each characteristic and devel-
op a final selected portfolio. We call this the “scoring
screen.” This scoring screen is then tested in the “out-
of-sample” period from 1996 through May 1998. Our
exhibits show performance statistics over the full sam-
ple, i.e., both in-sample and out-of-sample. However,
we combine these periods only for the purposes of pre-
sentation here. In our research, the in-sample and out-
of-sample periods were clearly separated. Further, the
reader can see the year-by-year performance in the in-
sample and out-of-sample periods. Top to 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 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 the IFC has includ-
ed to achieve the desired index-level weighting struc-
ture, are aggregated together to form a single basket of
outstanding 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. The
market capitalization has been adjusted to take all class-
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es of shares together.

There were periods when missing data are
deemed to have a significant effect on factor perfor-
mance, such as in the instance of South Africa in 1997,
when the IFC substantially redefined its index. When
this occurred, without the provision of firm-specific
fundamental data and histories, we use data from alter-
native sources.

Diagnostics

A battery of diagnostic criteria are presented to
assist the evaluation of each screening factor. Each diag-
nostic is carefully defined in the performance report
template presented in Exhibit 1.

In addition to the diagnostics, what we are really
looking for is consistency. Quantitative measures such as
the longest strings of negative and positive absolute and
relative returns, performances in up and down markets,
and the historical probabilities of losing money add fur-
ther dimensions to traditional statistical risk and expect-
ed return measures. These measures are further comple-
mented by the simple relative performance scoring algo-
rithm diagnostic that assigns a weight to the portfolio in
each year of the observation period based on its cumu-
lative annual return performance rank relative to its
peers. Average scores across the observed periods will
deliver information regarding performance consistency.

One notable absence from the table 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
opportunity costs on execution time durations. To
address 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 premi-
ums that persist on longer holding periods.

Factor Selection

There are many elements that enter our algo-
rithm for factor selection. Given the number of factor
screening candidates, we need to greatly reduce the
dimensionality (isolate a small number of factors) for our
final portfolio selection, which we call the final scoring
screen. The factor report cards detailed in Exhibit 1 yield
twenty-eight different diagnostic pieces of information.
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ExHIBIT 1
Performance Diagnostics

Performance Measure/

Definition?®

Note  Summary Statistic

1 Annualized Average R eturn®

2 Cumulative Return

(indexed at 100 — start)

3 Standard Deviation of R eturns

4 Average Annual Excess Return — Rm

5 Average Annual Excess Return — Rf

6 Standard Deviation of

Excess Returns — Rm
7 Standard Deviation of
Excess Returns — Rf

8 T-Stat

9 Systematic Risk (beta)
10 Alpha
i1 Coeflicient of Determination
12 Average Market Cap
13 % Periods > Market Portfolio
14 % Periods > Bench Up Market
15 % Periods > Bench Down Market
16 Maximum Number of Consecutive

Benchmark Outperformance

WINTER 1998

Stock Level — The annualized geometric average of post-rank portfolio
U.S. dollar total returns over all observation periods. Total return is cal-
culated by adding the last twelve months of gross cash dividend at the
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 the observation date.

Index Level — Similar to the market portfolio, although the index return
levels are as sourced from database providers using the value-weighted
index returns.®

The value of $100 if invested at the first observation date and com-
pounded over intervening periods.

The annualized standard deviation of post-rank portfolio returns over all
observation periods.

The annualized geometric average of post-rank portfolio excess returns
above the market portfolio over all observation periods.

The annualized geometric average of post-rank portfolio excess returns
above the annualized U.S. ninety-day T-bill rate over all observation
periods.

The annualized standard deviation of post-rank portfolio excess returns
above market portfolio over all observation periods.

The annualized standard deviation of post-rank portfolio excess returns
above the annualized U.S. ninety-day T-bill rate (as at the observation
date) over all observation periods.

The test of whether the average excess return is significantly different
from zero.

The slope of the regression line estimated by regressing the average post-
rank 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.

The annualized intercept of the regression line estimation per systematic
risk (beta) above. '

The coefficient of determination (R-square) of the average post-rank
portfolio returns versus the market portfolio return over all observation
periods.

The sum of all constituent market capitalizations in local currency divid-
ed by the total number of portfolio constituents over all observation periods.
The percentage of total observations that the average post-rank portfolio
return was greater than the market portfolio return over the holding
period.

The percentage of total observations that the average post-rank portfolio
return was greater than the market portfolio return when the market
portfolio return was greater than zero.

The percentage of total observations that the average post-rank portfolio
return was greater than the market portfolio return when the market
portfolio return was less than zero.

The longest string of consecutive observations where the average post-
rank portfolio return was greater than the market portfolio return.
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ExHIBIT 1
Continued

Performance Measure/
Note  Summary Statistic

Definition?

The highest single post-rank portfolio excess positive return above the

market portfolio over all observation periods.

The lowest single post-rank portfolio excess negative return above the

market portfolio over all observation periods.

17 Maximum Positive Excess Return
18 Maximum Negative Excess R eturn
19 % Periods Positive Returns to Negative

The ratio of portfolio post-rank average returns greater than zero to post-

rank returns less than zero over all observation periods.

20 % Periods Negative Returns

The percentage of observations that portfolio post-rank returns were less

than zero over all observation periods, indicative of the historical proba-
bility of losing money.

The longest string of consecutive observations where the average post-
rank portfolio return was less than zero.

The longest string of consecutive observations where the average post-
rank portfolio return was greater than zero.

The value of $100 if invested on January 1 of each year of the observa-

tion period and compounded over the intervening observation to
December 31. Cumulative returns for 1998 would represent a year to the
last observation date return.

The average relative performance of a portfolio generated on the simple

scoring algorithm that assigns a weight to the portfolio in each year of
the observation period based on its cumulative annual return perfor-
mance rank relative to its peers. Therefore, the minimum score a portfo-
lio could obtain would be 1, the maximum r, and average [n + (n + 1) +
(n + 2)+ ... (n + r)]/r, where n is the number of years in the observa-
tion period and r is the number of portfolios.

21 Maximum Number of Consecutive
Negative Periods

22 Maximum Number of Consecutive
Positive Periods

23 Cumulative Annual Returns

24 Relative Performance

25 Cumulative Annual Returns —
Last Two and Five Years

26 Factor Average

periods.
27 Factor Median
periods.
28 Factor Standard Deviation
periods.

The value of $100 if invested two or five years preceding the most recent
observation and compounded over intervening periods.
The arithmetic average of constituent ranking factors over all observation

The median value of constituent ranking factors over all observation

The standard deviation of constituent ranking factors over all observation

*Definition applicable to equal- and value-weighted fractiles and benchmark performance measures.

bSee the body of text on return calculations.

“Although the value-weighted index returns will obviously impart a known size bias on the comparative benchmark returns (that will vary from
market to market depending on the distribution of size), this is unavoidable due to the non-availability of an equal-weighted benchmark in

many markets.

It is also important to understand the interrelationships
between the various factors, which must be supple-
mented by correlation analysis 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-
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folio. For this analysis, we use value-weighted portfolios.
As we assign weights to both top and bottom factor
portfolios in arriving at a composite factor score for
firms in the universe, we present matrix correlation
coefficients for both. Factor returns that are highly cor-
related in the top portfolio may exhibit weak or negative
correlations in the bottom. Some of the variation may
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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 earnings
yield and book-to-price ratios in Malaysia and the
lower observed values in the bottom portfolio.

We find high correlations among value strate-
gies, which is due in part to price appearing in the
denominator of these ratios. Unlike value screens, cor-
relations and factor performances among growth prox-
ies differ visibly. Estimate revision screens (change in
consensus FY1 estimates and consensus forecast earn-
ings estimate revision ratios) have higher relative corre-
lation coefficients with growth proxies, as these types of
screens generally behave better in growth-oriented
environments where premiums are paid for additional
amounts of nominal earnings.*

Final Portfolio Selection and Diagnostics

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

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

2. Bivariate screens that combine information in two

factors (not reported).

Correlation analysis.

Success ratios.

Quadratic optimization (not reported).

Quantitative adjustments for high transaction costs

inducing factors (not reported).

7. A final “knockout” list.

SR

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 for penalization of a particular security or for its
removal from a buy list through time.

The seventh step, the “knockout” criteria, elim-
inates firms that are too small for meaningful portfolio
investment. It also isolates firms that have unreasonable
leverage. It should be emphasized that the inputs for the
scoring screen include information, such as bivariate
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sorting and some additional univariate screens, that has
not been included in this text.

The success ratio analysis is another diagnostic
measure that gives insight into performance differentials.
The success rate measures the percentage of stocks in the
top portfolio that outperform the benchmark market
portfolio at a particular observation and the percentage
that underperform in the bottom portfolio. The average
of these rates through time will reveal the depth of port-
folio performance and the proportion of firms driving
performance. We examine this measure for each of the
screening factors. The definitions for this analysis are
contained in Exhibit 2.

The success ratio analysis is a particularly useful
tool in helping us assess the probabilities of Type I error
(incorrectly classifying a winner to 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. However, if one is able to do
independent fundamental research on the individual
firms, it may be possible to more accurately identify
winners in the top fractile. Of course, our final portfo-
lio is evaluated using a number of criteria, only one of
which is the success ratio.

DATA

Primary Sources

Our data are drawn from a number of sources all
contained within the FACTSET database system. We
use constituent data from the International Finance Cor-
poration (IFC), Worldscope, and the Institutional Bro-
kers Estimate System (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.

A substantial portion of research on the cross-sec-
tional patterns of equity returns has focused on U.S.
equity returns. The quality of the fundamental data from
Compustat as well as the returns data from the Center
for Research in Security Prices at the University of
Chicago (CRSP) is well documented by more than
three decades of research. Unfortunately, the same can-
not be said of the emerging market data sources and this
has often deterred research on these markets. Data his-
tories, survivorship biases, data mining, and data errors

EMERGING MARKETS QUARTERLY 43



EXHIBIT 2
Success Rate Definitions

Performance Factor

Definition

Success Rate

Average Success Rate

Standard Deviation of Average
Success Rate

Average Success Rate
Consistency Ratio

Success Rate — Most Successful

Success Rate — Least Successful

Universe

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 ratio 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 suc-
cess ratio for the bottom portfolio would be 60%.

The arithmetic average of the observed success rates over all observations.

The standard deviation of the observed success rates from the average success rate over all
observations.

The percentage of observations that the success rate was greater than 50%.

The highest observed single success rate over all observations.
The lowest observed single success rate over all observations.
The constituents of the selected index (market portfolio) for which relevant ranking infor-

mation exists at a particular observation date.

all contribute to the difficulties in formulating and ana-
lyzing valid backtests of emerging equity markets. To
this end, extensive data cleaning exercises were under-
taken to ensure the integrity of the data sets incorpo-
rated into the project. For example, we often conduct-
ed corroborative parallel alternative data source runs
(MSCI or Worldscope versus IFC). We found a num-
ber of data errors, such as improper adjustments to
splits, that were subsequently corrected in the host
databases.

The universe of stocks for all markets as well as
benchmark returns are sourced from the IFC global
indexes through time. The IFC is widely regarded as
having the most complete emerging market data set and
has been widely used in recent academic studies, such
as Harvey [1995] and Rouwenhorst [1998]. The IFC’s
Emerging Market Database (EMDB) 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 advan-
tage of being a “snap shot” database, which eliminates
most survivorship biases. That is, for our sample, no
data have been backfilled by the IFC.

As the principal focus of this article is on the
predictive power of local factors through time and not
on the impact of investment restrictions, we use the
broader global indexes that do not include adjustments
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made for investability Hence, we focus on the IFC
“global” indexes rather than the IFC “investable” index-
es. The “investable” stocks are those available to foreign
institutional investors that have passed screens for mini-
mum size and liquidity. Exhibit 3 presents the markets
reported on here, the first and last observations, and the
numbers of index constituents. The sample periods are
for the factor with the greatest number of observation
periods. Start dates for dividend and cash earnings per
share data as well as expectation data from IBES are con-
tingent on availability. These details are reported in indi-
vidual screen headers.

The number of firms with data available vary
widely both within and across markets, ranging from 43
in Mexico to 157 in Malaysia. In addition, the histories

ExXHIBIT 3
Market Characteristics

IFC Index IBES Data
Number of Stocks Number of Stocks
Start Date End Date Start Date End Date

Malaysia 62 157 36 104
South Africa 62 77 55 70
Mexico 43 56 35 52
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of the factors may vary within the country. For exam-
ple, the IBES expectations data are available on a
widespread basis later in our samples. In addition,
Exhibit 1 shows that IBES covers fewer firms than are
available in the IFC universe. If a screen is done based
on only a small sample of stocks that have this expecta-
tions data, our portfolios could have considerable
idiosyncratic noise.

Further, one of the countries that we study,
South Africa, has an inordinately short sample win-
dow, as IFC only commenced coverage at the begin-
ning of 1993. Alternative data sources are not easily
implemented (MSCI has an even briefer fundamental
history). For example, a longer window is possible
using the Johannesburg Stock Exchange constituent
universe merged with Worldscope. However, the
highest- and lowest-fractile portfolios collect many
illiquid second-tier stocks that are atypical of a normal
investment portfolio.

Over time, the quantity and quality of firm-
level data has improved. There are two effects. First,
this additional information should sharpen the screen-
ing functions. That is, the additional information may
lead to better discrimination between high- and low-
characteristic portfolios. Second, the additional quan-
tity of stocks screened should lead to a diversification
effect in the fractile portfolios (more securities in the
portfolio should reduce volatility). Our analysis
includes a battery of diagnostic measures that trace per-
formance through time.

Screening Factors

It was our prior belief — later borne out by the
model development — that different screening factors
would be important for different markets. This. is
because the emerging market economies are inherently
different; countries are at different stages of maturity for
both their capital markets and economies, and a num-
ber of countries have experienced liberalizations that
may alter the importance of various types of informa-
tion. As a result, we have a very broad range of factors
that provide the basis for our screening.

We classify our screening factors into three
groups: historical accounting characteristics (funda-
mental factors); expectations (expectation factors); past
returns (technical factors); and size (size factors). Fun-
damental, technical, and size factors are from IFC
where available or from Worldscope, while the expec-

WINTER 1998

tation factors are from IBES. Each of our screening fac-
tors is detailed in Exhibit 2.

Fundamental Factors. Most of the factors we use
have been identified in earlier empirical studies on
developed country equity returns.’ While there was
considerable data-snooping in selecting these factors in
developed markets, the application of the same screen-
ing factors in emerging markets provides a unique
opportunity for an out-of-sample test. That is, given that
emerging market returns have very low correlations
with developed market returns, the emerging market
universe is like a holdout sample to test the efficacy of
the fundamental characteristics to predict the cross-sec—
tion of expected returns. We extend this list of factors by
introducing a number of variables constructed on fun-
damental and expectation data.

Expectation Factors. Relatively few academic
studies have used expectation data sources to select equi-
ties. These attributes are dynamic in that they directly
capture the effects of a firm’s changing opportunities.
These measures have the advantage of using non-current
historical data. The most common measure is the aver-
age EPS estimate.® Known as a consensus forecast, it is
calculated by adding current EPS estimate data for the
specified periods from all contributing IBES firms and
dividing by the number of EPS estimates that enter into
the calculation. Importantly, for historical earnings
information, the IFC’s EMDB collects data in many of
these markets on an annual basis — even though a num-
ber of firms report on a quarterly or semiannual basis for
regulation purposes. It is likely that stock prices and
related multiples will adjust on public data not captured
in screens constructed on the historical earnings infor-
mation. The expectation data from IBES deliver more
timely information for portfolio rebalancing.

Technical Factors. There is a considerable litera-
ture that looks at momentum and reversal strategies in
developed market stock returns.” There are two main
dangers in examining these indicators. First, any pre-
dictability from past returns might be a function of infre-
quent trading of the constituent stocks. This effect is
mitigated by our focus on monthly portfolio returns.
Second, short-term historical return indicators tend to
induce considerable portfolio turnover and subsequent
transactions costs. Of course, our final stock selection
strategy will be a function of a number of attributes. Qur
scoring screen takes the potential “costs” associated with
certain factors into account.

Size Factors. The size effect has been well docu-

EMERGING MARKETS QUARTERLY 45



mented in U.S. and international stock returns.®
Claessens et al. [1998] observe some size effects in cer-
tain emerging markets, although they conclude that it
does not prevail in a systematic fashion — a finding
confirmed by Barry and Goldreyer [1997] based on
univariate screens on size alone. Fama and French, in
their analysis of sixteen markets for 1987 to 1995, find
that small-stock portfolios achieve 14.9% higher returns
than large-stock portfolios on an annualized basis. Size
also permeates other screens. For example, it has also
been shown that small-capitalization stocks tend to
migrate to high book-to-price portfolios. This has
obvious implications for portfolio liquidity, and imple-
menting stock selection strategies with high exposures
to these local factors may prove difficult.

The size effect is perhaps more prevalent in
emerging markets than in their developed counterparts
when considering the higher relative expected costs
associated with pursuing a strategy that differentiates on
size. Any discussion of performance differentials
between size attributes, however, must take into account
the method IFC employs to select stocks for their glob-
al indexes. Constituents are selected based on liquidity,
track record, institutional interest, and industry repre-
sentation, not on a random basis. Track record criteria
might preclude the inclusion of small-capitalization
emerging growth stocks, therefore small capitalizations
would probably show significant value characteristics.

Importantly, we use size as a diagnostic tool —
rather than as a selection metric. Indeed, selecting small-
capitalization firms in emerging markets is probably a
strategy that bears high risk and high illiquidity. Por
twenty of the twenty-one screening factors (the first
being size), we examine bivariate sorts of the screening
attribute and capitalization. In selecting the final screen-
ing factors, we test whether the screening factor is just
proxying for some size effect. A premium is put on
screening factors that work over all size fractiles.

RESULTS

Market Settings

Our approach is to completely focus on the
stock selection decision within the country. As a result,
we do not explicitly consider either domestic or exter-
nal macroeconomic factors that would lead to favoring
one particular country over another (the so-called top-
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down asset allocation). Nevertheless, it is important to
consider the securities within the prevailing domestic
and international economic and market environments.

The wide divergence between economic condi-
tions and market development within the emerging mar-
ket universe may help interpret why some factors do well
in certain regions and have little information in others.
The fact that in each of the countries analyzed we find a
different set of variables having strong explanatory power
is partly a reflection of different economic conditions and
the different stages of market development.

A country from each of the three emerging mar-
ket regions has been chosen to provide examples of some
of the key themes and problems. However, it is recog-
nized, and our screens prove, that the heterogeneity of
emerging markets hinders a common approach to all the
markets in one region. Nevertheless, over the last ten
years, all the markets analyzed have undergone a rapid
transformation in terms of transparency, liquidity, liberal-
ization, depth, and diversity. Below we summarize some
important events that will likely impact our stock selec-
tion exercise. For a detailed chronology of events in each
of these emerging markets, see http://www.duke.
edu/~charvey/Country_risk/chronology/chronology_
index.htm.

Mexico. At the beginning of 1988, the Mexican
IFC universe had a market capitalization of U.S. $4.5 bil-
lion, or 4% of GDP, and listed only twenty-seven stocks.
The economy was rebounding from a period of adjust-
ment 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 an average
growth of 4.5% per year on the high expectations sur-
rounding 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. The unprecedented inflow of
U.S. dollars led to an increasingly overvalued peso and
enabled the authorities to paper over serious deteriora-
tions on the external and fiscal accounts.

By the end of 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 market capitalization of only U.S. $58 billion
in April 1995. The IMF provided a massive financial
package to Mexico in return for tight monetary and
fiscal policies, structural reform, and liberalization mea-
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sures. The economy fell into a deep recession, howev-
er, and a dramatic turnaround on the external
accounts and falling inflation enabled the authorities
to relax monetary conditions fairly quickly. By 1996-
1997, there were clear signs of economic recovery.
Share prices rallied, bolstered by the increased trans-
parency of the market, and corporate restructuring
resulting from the recession.

The accelerated privatization program was also
encouraging investment as it led to increased liquidity
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. However, in mid-1997, the Asian financial cri-
sis (see below) reminded investors of emerging market
risk, and international commodity prices started to
weaken. After a brief period of relative outperfor-
mance, the Mexican market started to falter.

Malaysia. In sharp contrast, the Malaysian mar-
ket was not plagued by the macroeconomic volatility
experienced by Mexico over the same period — until
1997. The Malaysian economy experienced real GDP
growth of 7.5% per year between 1988 and 1996, with
an average inflation rate of only 3.5%. Although the
current account deficit was rising, this was primarily
due to large capital imports for investment purposes,
not because of debt servicing or weak exports.

The stock market grew from a market capitaliza-
tion of U.S. $18.6 billion in 1988 to U.S. $183 billion
in March 1997, and the number of listed companies
grew from 62 to 157. The economic boom meant that
there were few political or social pressures. At the time
of the Mexican crisis, the Malaysian market dipped, but
soon resumed its steady rise because Malaysia did not
exhibit any of Mexico’s problems. Public-sector exter-
nal debt was low, short-term debt was low, and govern-
ment accounts were in surplus.

However, years of low interest rates, strong
growth in domestic demand, and a stable exchange rate
led companies to borrow heavily, at home and abroad,
and to pay little attention to the productivity of invest-
ments. For the same reasons, investors were not con-
cerned about the relative lack of transparency in the
market. By 1997, private-sector debt stood at over
140% GDP, compared with a mere 9% in Mexico in
1994. The Asian currency crisis in mid-1997 revealed
the weaknesses of the corporate sector and sent
Malaysian share prices tumbling, which was exacerbat-

ed by the heavy weighting in the index of interest rate-
sensitive stocks (40% of the index is composed of prop-
erty and financial sector stocks). The Malaysian author-
ities have started to take steps to increase foreign partic-
ipation in the market and will come under mounting
pressure to improve the transparency of accounts and
access to information.

South Africa. While parallels between develop-
ments in Mexico and Malaysia and its regional neighbors
are visible, the characteristics of the South African mar-
ket are relatively unique. The closed nature of the econ-
omy and its markets prior to the transition from
apartheid made it difficult to draw inferences that would
be appropriate for the open period. As a result, we have
a very short sample for this country.

Even within this short period (since 1993), there
has been very rapid transformation, however. In January
1993, the new IFC index covered sixty-two companies
and had a market capitalization of U.S. $66 billion. The
index peaked at U.S. $120 billion in January 1996, but
has subsequently fallen to U.S. $92 billion (end-1997),
or 73% GDP.

The liberalization of the economy initially led to
a surge in domestic demand, fueled by easy monetary
policy. However, by 1996, the inflationary impact
became clear and the South Africa Reserve Bank moved
quickly to tighten policy. Credit growth failed to
respond quickly, and, with increasing pressure on the
rand following the 1997 Asian crisis, interest rates have
been forced to stay high despite clear signs of economic
deceleration. Falling international gold and other indus-
trial commodity prices have further dampened market
sentiment (mining stocks represented 20% of the IFCG
index at the end of 1997).

Another unique characteristic of the economy and
equity market is the mismatch between different sectors.
The regulatory environment of the market and the
accounting practices of the majority of corporations are
advanced relative to other emerging markets, but the
economy is very sensitive to changes in international
commodity prices. There is also substantial political risk as
the country struggles to deal with the years of apartheid.

Screening Results

In an effort to be as complete as possible, we
include numerous exhibits that show the performance of
all the screening factors in the three markets. We con-
sciously report the screens that do not work as well as the
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ones that appear to add value.
There are certain observations that relate to fac-
tor screens in general:

e There is often a considerable difference between
the value-weighted portfolio results and the equal-
ly weighted results. In general, size plays an impor-
tant role. The equally weighted results give greater
relative weight to smaller-sized firms. Our scoring
screen works exclusively with the value-weighted
results, which we believe provide a more realistic
investment opportunity.

e  Certain screens (such as debt to common equity in

South Africa, for example) show all portfolios
underperforming the market portfolio in the value-
weighted panel. This underperformance is a func-
tion of intraportfolio weighting at each observation
period, which provides different results if there are
disparate firm sizes and performances in the portfo-
lios. The performance of firms with missing data
points allocated to the NA portfolio also have an
influence on results, as these are analyzed separately.

® Top portfolios in certain historical and prospective
growth screens exhibit extremely high growth
rates and factor standard deviations. As portfolio
factor averages are not value-weighted, the
extreme results are induced by a few influential
firms in the portfolios with remarkable past or
expected growth rates.

Screening Results for Malaysia. During our sam-
ple, the Malaysia index return averaged —2.6% per year.
Most of this negative performance came from 1997
when the value of $100 dropped to $28.34. Over the
entire sample (114 observations) since December 1988,
the market increased in sixty-four months (56% of the
time), and decreased in fifty months (44% of the time).
During the out-of-sample period (thirty observations),
the market increased in only thirteen months and
decreased in seventeen months.

To run the out-of-sample analysis in such a mar-
ket upheaval might at first appear unfair to the stock
selection model. However, in our opinion, this is a real
test of our scoring screen. One expects episodes of
extreme volatility and contagion in emerging markets.
A successful stock selection method must be able to
perform in both (extreme) up and down markets.

To summarize our results, our top-fractile portfo-
lio achieved a 10.59% performance. Our bottom-fractile
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achieved —19.6%. Hence, the spread between top and
bottom exceeded 30% per year. Importantly, our top frac-
tile beat the market in each of the out-of-sample years,
1996-1998. Our bottom fractile greatly underperformed
the market benchmark in the out-of-sample period.
Factor screens. Exhibit 5 presents an example of the
factor-by-factor results (we present the dividend yield
screen). The detailed analysis of the other factors is pre-
sented in Achour et al. [1998a]. Exhibit 6 summarizes
these results. Exhibit 7 presents the success rates of the
individual factors. Some general observations are:

®  Greater than 10% average annualized excess returns
are earned from the top portfolio dividend yield and
change in consensus FY1 estimate over the preced-
ing six-month strategies with excess returns (over
the benchmark) of 18.66% and 10.01% per year,
respectively.

e Greater than —10% average annualized returns are
obtained from the bottom portfolio earnings yield
and cash earnings yield with average annual excess
returns of —13.74% and —10.64, respectively.

o The greatest discrimination on top minus bottom
performance is produced by dividend yield and
change in consensus FY1 estimate over the preced-
ing six-month strategies, with annual average
spreads of 25.15% and 15.30%, respectively.

e These two strategies are also the most successful in
terms of benchmark outperformance, beating the
benchmark in 67.62% (dividend yield) and 62.75%
(change in consensus) of the total number of
observations.

® Revenue growth and change in consensus earnings
over the preceding six months are the best value-
weighted top portfolio strategies in an up market,
with outperformance in 71.43% and 68.75%,
respectively, of up-market observations.

¢ Dividend yield and consensus forecast revision ratio
are the best value-weighted top portfolio strategy
performers in a down market, with outperformance
in 82.98% and 67.39% of down-market observations.

® The greatest value-weighted top portfolio cumula-
tive last two-year performances are delivered by div-
idend yield, where the value of $100 fell to $47.32;
one-month price momentum, where the value of
$100 fell to $32.69; and return on equity, with the
value of $100 falling to $28.09. During this period,
a passive $100 investment in the benchmark fell in
value to $21.99.
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EXHIBIT 5

Malaysia Dividend Yield

Sample Period: 9/89-5/98

Number of Observations: 105 Monthly

Performance Measure/ Portfolios - equal weighted Portfolios - value weighted Market
Summary Statistic _ Noter «l- -2- -3- -4- -5 -1 -2- =3- -4 -5 portfoliol
Annualized average return (USD) 1 462 -147 906 -11.04 914 128 297 7118 271 1231 581
Cumulative return (indexed at 100 - start) 2 14847 8787 4354 3594 4323 287.89 7681 4925 4955 3169 5922
STD Deviation of returns 3 4625 4688 4497 4610 4299 3527 4085 3489 3640 3758 3520
Average annual excess return Rm 3 1043 435 325 523 333 18.66 284 196 -190 650
Rf 5 037 619 - 1346 -1534 -13.53 749 763 1222 -1216 -16.55
STD Deviation of excess rins Rm 6 1864 1858 1531 1569 1546 1206 - 13.00 - 1134 1043 1376
Rf 7 4629 4691 4499 4613 4301 3531 4088 3494 3644 3760
T-stat: Average XS retum Rm =0 8 211 127 008 035 -001 434 103 054  -051 115
Systematic risk (Beta) 9 122 1.25 122 126 115 0.94 L1t 094 0.99 0.99
Alpha 10 11.83 597 217 412 268 17.78 359 246 208 13
Co-efficient of determination n 0.87 0.88 091 092 0.89
Average market cap 12 2013.95 223987 282408 4226.00 3614.19 2983.62
% periods > Benchmark B 6095 4762 4667 4857 4857 6762 5714 4095 4571 4476
% periods > Bench up Mkt u 5862 5345 5690 6034 6034 5517 5517 3448 4655  50.00
% periods > Bench Dn Mkt 15 6383 4043 3404 3404 3404 8298 5957 4894 4468 3830
Max # of consecutive bmark outperformance 16 9 4 6 6 9 9 6 6 4 7
Maximum positive excess return 7 4433 4057 3067 2720 1362 1821 2111 1138  13.09 1063
Maximum negative excess return 18 -1298 922 -13.09 -1583 -17.54 471 994 1062 794 -1728
% periods positive returns to negative 19 14419 11429 10192 10192 10192 15000 11000 10192 11000 10192
% periods of negative retums » 4095 4667 4952 4952 4952 4000 4762 4952 4762 4952 4476
Max # of consecutive negative periods 21 8 1 8 8 1 4 11 8 6 5 8
Max # of consecutive positive periods 2 7 6 6 6 6 7 6 6 6 8 7
Cumulative annual retums - (index=100 each year) b3}
In sample 1989 10826 10298 11517 11250 11032 11229 10059 12373 10376 10453 109.76
1990 10397 8997 9582 8340 12407 11039 9220 8749 7568 10488 88380
1991 12164 13607 9242 9953 10830 120.83 12613 9094 10951 10354 11208
1992 14138 9795 11070 117.73 142,50 15486 10280 12147 11476 15323 12794
1993 23731 25442 21044 20837 209.839 22424 21008 22912 19231 17410 202.86
1994 9036 9253 8869 7945 7692 91.14 9248 8247 7753 6814 7850
1995 10291 107.58 10130 9936  87.19 107.26 11022 10838 105.17  96.74 103.56
Out of sample 1996 130.33 13284 12471 13707 13549 133.56 13205 12225 11741 13695 12451
1997 2994 2371 2070 2015 1471 4184 2721 2453 3143 1859 2834
1998 8907 8921 7901 7194 7294 10132 8301 6708 8.77 6236 7282
Relative Performance - 2%
1989 2 1 5 4 3 4 1 5 2 3
1990 4 2 3 1 5 5 3 2 1 4
1991 4 5 1 2 3 4 5 1 3 2
1992 4 1 2 3 5 5 1 3 2 4
1993 4 5 3 1 2 4 3 5 2 1
1994 4 5 3 2 1 4 5 3 2 1
1995 4 5 3 2 1 3 5 4 2 1
1996 2 3 1 5 4 4 3 2 1 5
1997 5 4 3 2 1 5 3 2 4 1
1998 4 5 3 1 2 5 3 2 4 1
Average Relative Performance - 3.70 3.60 2.70 230 270 430 320 290 230 230
Cumulative annual retumns - 25 ) '
Last two years 2944 2335 1720 1540 1159 4732 2612 1706 2874 1331 2199
Last five years 6175 5050 3145 2717 1675 10288 5125 3168 4409 1758  36.15
Factor average % 6.02 294 2.00 135 0.66 2.63
Factor median 27 4.82 2.52 1.64 113 0.57 1.81
Factor standard deviation p) 4.02 130 0.95 0.64 0.39 245
*All definitions in Exhibit 1.
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Fundamental factors. Although the collective
“value” (earnings yield, prospective earnings yield,
book-to-price yield, and cash earnings-to-price yield)
strategies do have high correlation coefficients, they
behave differently through time, as indicated by
reported top-bottom spreads and market portfolio
outperformance.

The size effect pervades much of the results and,
with the exception of cash earnings-to-price strategy,
on average the smallest firms are collected in the top
portfolios of the value strategies through time. There is
a large size effect occurring within the top and bottom
portfolios (not shown in the exhibits). For example,
the average small-capitalization—large-capitalization
annualized spread within the top book-to-price ratio
portfolio is 18.5%, while the spread on small-capital-
ization stocks between the top and bottom portfolios is
40.8% per year.

The return on equity and change in return on
equity factor screens both generated large return premi-
ums through time, although much of that was generat-
ed in one year in the case of the change screen (in the
large bull market of 1993). The return on equity screen
seems to proxy for “quality” in down-market observa-
tions, as exhibited in the cumulative last two-year per-
formance in extremely volatile market conditions.

Expectation factors. The revision screens (consen-
sus forecast earnings revisions and change in consensus
FY1 estimates) provide the most consistent results
through time and performed well in both up and down
markets. The “last six months” estimate change was the
most consistent, producing a factor relative score of
3.00 in the equal-weighted panel and 2.78 in the value-
weighted, underperforming marginally on a value-
weighted basis in only one year out of nine. The last
six-month screen also exhibited the second-highest
risk-adjusted performance of the factor universe (not
shown in the exhibits). The revision screens displayed
the highest correlation coeflicients with our one-year
momentum technical indicator.

Prospective earnings growth screens show a
large disparity in performance in a dichotomous mar-
ket, although these factors tend to work better in
bivariate screening.

Technical indicators. Momentum effects are more
evident with longer-horizon (fifty-two-week) price
changes, with the top portfolio one-year momentum
indicator producing an average excess return of 6.17%,
and performing better in an up-trending market. Little
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benefits accrued to the shorter-term indicator, although
it did produce fairly substantial outperformance in the
volatile markets of 1996 and 1997.

Size. In line with our prior expectations on
“quality” and “value,” top-portfolio (small-capitaliza-
tion) stocks exhibited high risk but insignificant return
spreads through time. Despite an almost 60% outper-
formance in the bull market of 1993, small-capitaliza-
tion firms still delivered an average annual excess
return of only —2.06%. This is illustrated by the severe
underperformance in the turbulent market of 1997
and 1998. The value of a $100 investment in small
stocks over the past two years fell to $10.68, as
investors appear to have gravitated to less risky larger-
capitalization firms.

The scoring screen. Exhibit 8 presents the correla-
tion of the factor returns for both the top and bottom
portfolios for each of the factors. Interestingly, there are
no obvious redundancies in the factors. It is also inter-
esting that the correlations of the factor portfolio
returns can be different in the top portfolios versus the
bottom portfolios.

The performance of the scoring screens is
detailed in Exhibits 9A-9D. The performance is summa-
rized in Exhibit 10. The first three exhibits show the
impact of rebalancing, monthly, quarterly, and semian-
nually. The last exhibit imposes the final step in our anal-
ysis — the knockout criteria. For example, the perfor-
mance of the top fractile with monthly rebalancing is
10.59% per year (compared to the benchmark of
—2.62%). With quarterly rebalancing, the average return
decreases to 6.68%. While this return is lower, note in
the quarterly rebalancing that our top fractile beats the
benchmark a remarkable 81.58% of the time. In addi-
tion, the quarterly rebalanced portfolio exceeds the
benchmark in the difficult 1996-1998 out-of-sample
period. The performance is similar when semiannual
rebalancing is considered.

Success rates (the proportion of stocks in the top
portfolio that beat the benchmark and the proportion
in the bottom portfolio that underperform the bench-
mark) are detailed in Exhibit 11. The success rates are
greater than 50% in all cases. The strength of the
screens is robust across rebalancing periods. Average
success consistency ratios further highlight the strength
of the screen through time. For example, in 79% of the
rebalancing periods, more than 50% of the stocks beat
the benchmark in the top portfolio (semiannual rebal-
ancing after knockout).
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EXHIBIT 8
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ExHIBIT 9A

Malaysia Scoring Model

Sample Period: 12/88-5/98

Number of Observations: 114 Monthly

Performance Measure/ Portfolios - equal weighted Portfolios - value weighted Markeil
Summary Statistic Note  =1- w2 <3- -4- -5 -1- -2- =3- -4 -5 portfolio
Anmualized average return (USD) 1 10.06 861 399 667 -16.60 10.59 290 -241 516 -1960  -2.62
Cumulative return (indexed at 100 - start) H 24859 21921 6793 5190 1782 26017 13125 7929 6042 1259 7172
STD Deviation of returns 3 4529 4827 4860 4827  46.51 3271 3738 3660 3888 3673 3412
Average annual excess retumn Rm 4 1268 1123  -137 405 -1398 1321 552 021 255 -1698
Rf 5 457 319 -883 -1139 -20.86 508 226 733 995 2371
STD Deviation of excess rins Rm 6 1593 2096 2075 2085 1947 880 1151 1024 1266 1301
Rf J 4530 4827 4862 4826  46.50 3274 3740 36.62 38.89 36.71
T-stat: Average XS retum Rm = 0 8 298 230 0.44 0.14  -158 426 1.74 023 025 421
Systematic risk (Beta) 9 127 131 133 131 127 093 1.04 1.03 1.08 1.01
Alpha 10 1300 1177 054 -340 -1466 12.56 5.63 029 243  -1895
Co-efficient of determination 1 092 0.86 0.87 0.86 0.86
Average market cap 12 273057 2570.73 2290.16 215448 2169.67 2383.12
% periods > Benchmark 1 6404 5702 438 4649 3172 6491 5439 4561 4035 3333
% periods > Bench up Mkt 1 7344 6563 5625 6094 5156 67.19 5938 4063 46.88 3438
% periods > Bench Dn Mkt 15 5200 4600 28.00 28.00  20.00 62.00  48.00 52.00 32.00 32.00
Max # of consecutive bmark outperformance 16 10 10 5 5 4 10 6 4 4 6
Maximum positive excess return 1 4054 3765 5076 3468 1929 811 1885 1373 1380 1221
Maximum negative excess return 18 947 -1529 -1595 -1455 -1820 965 876 634 713 -1180
% periods positive returns to negative 19 13750 12800 10357 11509 9322 14255 13265 12353 10727 7538
% periods of negative returns ) 4211 4386 4912 4649 5175 4123 4298 4474 4825 5702 4386
Max # of consecutive negative periods 21 8 7 1 8 11 8 8 8 11 11 8
Max # of consecutive positive periods 2 7 6 6 6 6 10 8 7 6 5 7
Cumulative annual returns - (index=100 each year) 3
1989 16161 21807 14322 17311 18218 139.76 17696 142.60 14944 15941 144.04
1990 11060 10593 8326 9288 8392 11022 8036 8099 7694 8837  83.80
1991 12602 11137 11540 10742 9593 12458 10807 11370 12797 9021 112,08
1992 127.63 11016 13109 13195 10575 14197 13086 12737 116.16 110.12 12794
1993 23599 30372 207.23 18077 22322 24488 27872 191.72 180.54 15405 202386
1994 10061 9213 8823 7546 69.15 9289 7944 8902 7678 5644 7850
1995 11412 10581 97.04 8774  80.67 11428 11128 10752 9566 8272 103.56
1996 13738 13661 13067 13303 11148 13234 13158 12543 12652 9722 12451
1997 2365 2245 2228 1965 1250 3068 2662 2817 2872 2217 2834
1998 9820 8517 7289 7279 6623 9047 7562 7312 7336 5801 7282
Relative Performance - %
1989 2 5 1 3 4 1 5 2 3 4
1990 5 4 1 3 2 5 2 3 1 4
1991 5 3 4 2 1 4 2 3 5 1
1992 3 2 4 5 1 5 4 3 2 1
1993 4 5 2 1 3 4 5 3 2 1
1994 5 4 3 2 1 5 3 4 2 1
1995 5 4 3 2 1 5 4 3 2 1
1996 5 4 2 3 1 5 4 2 3 1
1997 5 4 3 2 1 5 2 3 4 1
1998 5 4 3 2 1 5 4 2 3 1
Average Relative Performance - 440 3.90 2.60 250 1.60 440 350 2.80 270 1.60
Cumulative annual returns - 25 .
Last two years 2610 2126 1681 1497 793 3113 2292 2083 2264 1237 2199
Last five years 6932 5491 2951 2000 8.89 7661 4972 3899 3270 816 3615
Factor average 2% 343 1.66 049 -040 200 0.66
Factor median 27 3.50 1.50 050 -050 -2.00 0.50
Factor standard deviation 3 092 043 038 039 0.88 1.85
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ExHiBIT 9B

Malaysia Scoring Model
Sample Period: 12/88-3/98
Number of Observations: 38 Quarterly

‘Performance Measure/ Portfolios - equal weighted Portfolios - value weighted Market
Summary Statistic Note -1 -2- -3- -4 -5- -1- -2- -3- -4- -5- portfolio
Annualized average return (USD) 1 8.88 700 125 656 -1692 6.68 272 428 407 -1667 262
Cumulative return (indexed at 100 - start) 2 22430 19009 8871 5249 1719 18477 12906 6600 6735 1768 7172
STD Deviation of returns 3 A500 4966 4276 4455 4193 3625 4182 3553 3771 3458 3615
Average annual excess return Rm 4 1149 9.61 137 -394 -1430 9.29 534 166 -146 -14.05
Rf 5 343 162 -631 -1141 -2136 132 249 922 902 -2112
STD Deviation of excess ring Rm 6 1489 2013 1249 1818  20.76 6:19 11.38 9.17 13.80 10.82
Rf 7 4502 4966 4280 4455 4791 3631 4191 3561 31N 34.53
T-stat: Average XS retun Rm =0 8 3.00 233 1.19 0.11 <124 439 197 067 019 441
Systematic risk (Beta) 9 1.19 1.29 1.14 1.13 121 0.9 1.12 0.95 097 0.91
Alpha 1o 1174 1023 176 373 -1490 9.13 566 -1.84  -157 1542
Co-efficient of determination i 091 0.88 0.93 0.85 0.84
Average market cap 12 2713.58 272590 2182.88 2217.81 2201.04 240824
% periods > Benchmark B 7895 5526  60.53 4211 3947 8158 6579 4211 5263 1842
% periods > Bench up Mkt 14 8148 6296 7037 4815 4815 8519 6667 4074 5185 1481
% periods > Bench Dn Mkt } 15 7273 3636 3636 2727 1818 . 7273 6364 4545 5455 2127
Max # of consecutive bmark outperformance 16 12 6 7 5 3 i1 10 5 3 2
Maximum positive excess return 17 3596 3131 2015 2874 1970 1006  16.84 941 1648 1225
Maximum negative excess retum 18 -853  -1254 -1422 -1615 -2319 -529 968 -1150 -17.70 -14.30
% periods positive returns to negative 19 32222 17143 19231 15333 100.00 32222 19231 17143 17143 11111
% periods of negative returns 20 2368 3684 3421 3947  50.00 2368 3421 3684 3684 4737 2895
Max # of consecutive negative periods 2 3 3 3 3 5 3 4 4 3 4 3
Max # of consecutive positive periods 2 9 6 9 6 5 9 5 9 6 5 9
Cumulative annual returns - (index=100 each year) 23
1989 15587 219.18 16429 170.18 161.74 13586 149.05 13575 16335 15242 144.04
1990 11421 9827 93.06 9078  83.56 10866 8430 8717 79.07 7813  88.80
1991 130.13 10849 11419 9884 10645 12571 11025 10195 11578 97.13 112.08
1992 12148 11206 13086 12257 121.22 13837 13455 11765 11038 11491 12794
1993 25916 289.89 229.50 197.65 183.79 23044 25432 21377 18729 15741 202.86
1994 9205 9776 8923 8072 6135 8107 8926 8828 8368 5015 7850
1995 11024 101.18  89.13 9569  82.60 11192 10825 9649 9971 9274 103.56
1996 13457 13362 13257 12994 11820 13032 13266 12441 11849 10790 12451
1997 2389 2377 2140 2107 13.08 2975 2609 2896 3236 2719 2834
1998 9428 7972 7498 6710 6843 8877 8142 7088 6810 6192 7282
Relative Performance - %
1989 1 5 3 4 2 2 3 1 5 4
1990 5 4 3 2 1 5 3 4 2 1
1991 5 3 4 1 2 5 3 2 4 1
1992 3 1 5 4 2 5 4 3 1 2
1993 4 5 3 2 1 4 5 3 2 1
1994 4 5 3 2 1 2 5 4 3 1
1995 5 4 2 3 1 5 4 2 3 1
1996 5 4 3 2 i 4 5 3 2 1
1997 5 4 3 2 i 4 1 3 5 2
1998 5 4 3 1 2 5 4 3 2 1
Average Relative Performance - 420 3.90 3.20 230 1.40 410 370 2.80 290 1.50
Cumulative annual retums - 25 .
Last two years 2511 2055 1801 1425 873 2888 2452 2234 2154 1686 2199
Last five years 5666 60.11 2925 2159 835 5582 5928 3561 3226 1221 3615
Factor average % 344 1.67 049 039 -198 0.67
Factor median n 3.50 1.50 050 050 -2.00 0.50
Factor standard deviation b1 0.952 043 0.39 0.38 0.90 1.83
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ExHIBIT 9B

Malaysia Scoring Model
Sample Period: 12/88-3/98
Number of Observations: 38 Quarterly

Il’etformance Measure/ Portfolios - equal weighted Portfolios - value weighted Market
Summary Statistic Note -1- -2- -3- -4- -5- -1- -2- -3- -4 -5- portfolio
Annualized average retum (USD) 1 8.88 700  -125 65 -1692 6.68 272 428 407 -1667 262
Cumulative return (indexed at 100 - start) 2 22430 19009 8871 5249 1719 18477 12906 6600 6735 1768 7172
STD Deviation of returns 3 4500 4966 4276 4455 4193 3625 4182 3553 3771 3458 3615
Average annual excess retum Rm 4 11.49 9.61 137 -394 -1430 9.29 534  -166 -146 -14.05
Rf H 343 162 631 1141 -21.36 132 249 922 902 2112
STD Deviation of excess rtns Rm 6 1489 2013 1249 1818 2076 6.19 . 1138 9.17 1380 1082
Rf 7 4502 4966 4280 4455 4791 3631 4191 3561 3771 3453
T-stat: Average XS return Rm =0 8 3.00 2.33 1.19 0.11 -124 439 197 -0.67 -0.19 -4.41
Systematic risk (Beta) 9 1.19 129 114 1.13 121 0.9 112 095 0.97 091
Alpha 10 1174 1023 176 -373 -1490 9.13 566 -184  -157 1542
Co-efficient of determination u 091 0.88 0.93 0.85 0.84
Average market cap 12 2713.58 272590 2182.83 2217.81 2201.04 2408.24
% periods > Benchmark 13 7895 5526 6053 4211 3947 8158 6579 4211 5263 1842
% periods > Bench up Mkt " 8148 6296 7037 4815 4815 8519 6667 4074 5185 1481
% periods > Bench Dn Mkt ) 15 7273 3636 3636 2727 1818 . 7273 6364 4545 5455 2127
Max # of consecutive bmark outperformance 16 12 6 7 5 3 i1 10 5 3 2
Maximum positive excess retum 17 3596 3131 2015 2874 1970 1006  16.84 941 1648 1225
Maximum negative excess retum 18 -853 -1254 -1422 -1615 -23.19 =529 968 -1150 -17.70 -14.30
% periods positive returns to negative 19 32222 17143 19231 15333  100.00 32222 19231 17143 17143 11111
% periods of negative returns 20 2368 3684 3421 3947 5000 2368 3421 3684 3684 4737 2895
Max # of consecutive negative periods 21 3 3 3 3 5 3 4 4 3 4 3
Max # of consecutive positive periods 2 9 6 9 6 5 9 5 9 6 5 9
Cumulative annual returns - (index=100 each year) b1}
1989 15587 219.18 16429 170.18 161.74 13586 14905 13575 16335 15242 14404
1990 11421 9827 9306 9078 8356 10866 8430 87.17 7907 7813  88.80
1991 130.13 - 10849 11419 9884 10645 12571 11025 10195 11578 9713 11208
1992 12148 11206 13086 12257 12122 13837 13455 11765 11038 11491 12794
1993 259.16 289.89 22950 19765 18379 23044 25432 21377 18729 15741 202.86
1994 9205 9776 8923 8072 6135 8107 8926 8828 8368 5015 7850
1995 11024 10118  89.13 9569 8260 11192 10825 9649 9971 9274 10356
1996 13457 13362 13257 12994 11820 130.32 13266 12441 11849 107.90 12451
1997 2389 2377 2140 2107 13.08 2975 2609 2896 3236 2719 2834
1998 9428 7972 7498 6710 6843 8877 8142 7088 68.10 6192 7282
Relative Performance - %
1989 1 5 3 4 2 2 3 1 5 4
1990 5 4 3 2 1 5 3 4 2 1
1991 5 3 4 1 2 5 3 2 4 1
1992 3 1 5 4 2 5 4 3 1 2
1993 4 5 3 2 1 4 5 3 2 1
1994 4 5 3 2 1 2 5 4 3 1
1995 5 4 2 3 1 5 4 2 3 1
1996 5 4 3 2 i 4 5 3 2 1
1997 5 4 3 2 1 4 1 3 5 2
1998 5 4 3 1 2 5 4 3 2 1
Average Relative Performance - 420 3.90 320 230 1.40 410 3.70 2.80 290 1.50
Cumulative annual retumns - 25 .
Last two years 2511 2055 1801 1425 8.73 2888 2452 2234 2154 1686 2199
Last five years 5666 6011 2925 2159 835 5582 5928 3561 3226 1221 3615
Factor average % 344 1.67 049 039 -198 0.67
Factor median 7 3.50 1.50 050 050 -2.00 0.50
Factor standard deviation 3 0.92 043 0.39 038 0.90 1.83
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ExH"iBiT 9C

Malaysia Scoring Model
Sample Period: 12/88-12/98
Number of Observations: 19 Semiannual

Performance Measure/ Portfolios - equal weighted Portfolios - value weighted Market
Summary Statistic Note  -1- -2- “3- -4. -5- -1~ -2~ -3« -4~ -5-  portfolio
Annualized average return (USD) 1 460 1208 423 -180 -17.17 426 760 -335 464 -1814 262
Cumulative return (indexed at 100 - start) 2 15335 29549 6634 8412 1669 14859 20056 7231 6365 1493 7172
STD Deviation of returns 3 4032 5107 4818 4316 3818 40.11 4342 4157 3724 3268 3776
Average annual excess return Rm 4 722 1470 -1.61 081 -1456 688 1022 -0.74 203 1553
Rf H -0.73 656 933 697 -2191 -1.07 219 848 973 2285
STD Deviation of excess rins Rm 6 809 1956 1494 1784 1520 682 1178 11.10 1266 12.99
Rf 7 4035 51.11 4831 4315 3801 4018 4364 4167 3737 3253
T-stat: Average XS return Rm =0 3 352 298 0.67 101 243 352 275 007 -030 418
Systematic risk (Beta) 9 1.05 1.28 1.4 1.04 0.93 1.05 L1l 1.06 093 0.82
Alpha 10 731 1511 102 093 -1553 697 1039 058 225 -1690
Co-efficient of determination n 0.96 0.90 0.94 0.83 0.85
Average market cap 12 2727.11 2581.74 2259.03 211826 2371.17 241146
% periods > Benchmark 13 7895 7368 4211 5789 2105 8421 7368 4737 63.16 526
% periods > Bench up Mkt 14 8182 8182 5455 6364 3636 9091 6364 3636 54.55 9.09
% periods > Bench Dn Mkt 15 7500 6250 2500  50.00 0.00 7500 8750 6250 75.00 0.00
Max # of consecutive bmark outperformance 16 9 8 5 3 1 12 7 3 4 1
Maximum positive excess retum 17 1822 4228 2933 3179 1729 1208 2803 1618 1648 1155
Maximum negative excess return 18 -562  -1001  -1572  -1671 2722 2135 704 -1383  -1769 3417
% periods positive returns to negative 19 17143 21667 13750 17143 7273 13750 17143 13750 17143  90.00
% periods of negative returns 2 3684 3158 4211 3684 5789 4211 3684 4211 3684 5263 4211
Max # of consecutive negative periods 2 3 2 3 3 4 3 3 3 3 4 3
Max # of consecutive positive periods 2 4 4 4 4 3 4 4 4 4 4 4
Cumulative annual retumns - (index=100 each year) B
. 1989 153.05 22958 169.76 17348 15643 13993 14832 14531 14557 14584 14404
1990 11170 9763 7712 9895 9263 109.10 8677 7680 79.02 8438 8380
1991 11947 10839 107.75 106.63 108.23 12066 11293 13026 9887 9364 11208
1992 12520 123.07 13018 12941 11113 13633 13521 12133 11088 106.78 127.94
1993 23767 29365 24069 21792 14763 22377 27367 20802 21169 14478 202.86
1994 8837 10100 8938 8.18 69.82 8208 9158 8919 8812 5785 7850
1995 108.36 10525 8958 9256 7995 11128 11031 10066 10273 9331 103.56
1996 13501 12914 13270 14578 111.05 12954 12416 12069 13774 98.81 12451
1997 2429 3068 2049 1897 1479 2682 3681 2472 2501 2552 2834
1998 8036 7992 6893 7387 70.719 8332 8077 7360 7645 6156 72.82
Relative Performance - %
1989 1 5 3 4 2 1 5 2 3 4
1990 5 3 1 4 2 5 4 1 2 3
1991 5 4 2 1 3 4 3 5 2 1
1992 3 2 5 4 1 5 4 3 2 1
1993 3 5 4 2 1 4 5 2 3 1
1994 3 5 4 2 1 2 5 4 3 1
1995 5 4 2 3 1 5 4 2 3 1
1996 4 2 3 5 1 4 3 2 5 1
1997 4 5 3 2 1 4 5 1 2 3
1998 5 4 1 3 2 5 4 2 3 1
Average Relative Performance - 3.80 3.90 2.80 3.00 1.50 3.90 420 240 230 1.70
Cumulative annual returns - 25 :
Last two years 2176 2600 1500 1576 9.94 2405 3134 1897 2162 1454 2199
Last five years 4428 7247 3038 2608 946 4872 7499 3650 3775 1164 3615
Factor average 2 348 1.68 049 039 200 0.68
Factor median b 3.50 1.50 050 050 -2.00 0.50
Factor standard deviation 3 0.90 0.44 0.40 0.38 0.90 1.86
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ExHIBIT 9D

Malaysia Scoring Model — with Knockout

Sample Period: 12/88-12/98

Number of Observations: 19 Semiannual

Performance Measure/

Portfolios - equal weighted

Portfolios - value weighted Market

Summary Statistic Note -1- -2- -3- -1- ~2- «3- portfolio
Annualized average return (USD) B 9.78 -2.00 -7.32 7.28 -0.12 -11.13 -2.62
Cumulative return (indexed at 100 - start) 2 242.66 82.54 48.57 194.97 98.85 32.58 7772
STD Deviation of returns 3 45.43 42.66 36.43 42.02 38.09 32.72 37.76
Average annual excess return Rm 4 12.40 0.62 -4.70 9.90 2.50 -8.52
Rf H 4.32 -7.16 -12.33 1.88 -533 -16.04
STD Deviation of excess rtns Rm 6 10.80 9.84 14.29 829 10.40 13.76
Rf 7 45.48 42.83 36.30 42.11 3835 3259
T-stat: Average XS return Rm =0 8 4.33 0.71 -0.74 4.10 0.38 2.24
Systematic risk (Beta) 9 1.18 1.10 0.89 1.10 0.97 0.81
Alpha 10 12.67 0.90 -5.10 10.04 244 9.33
Co-efficient of determination 1 097 0.96 0.86
Average market cap 12 319947 318729 3547.82 3311.53
% periods > Benchmark 13 8421 4737 36.84 89.47 57.89 26.32
% periods > Bench up Mkt 14 90.91 36.36 4545 90.91 4545 2727
% periods > Bench Dn Mkt 15 75.00 62.50 25.00 87.50 75.00 25.00
Max # of consecutive bmark outperformance 16 9 3 2 16 4 2
Maximum positive excess return 17 26.53 22.80 19.86 19.89 12.78 11.67
Maximum negative excess return 18 -3.31 951  -30.13 =572 -1472 -33.04
% periods positive returns to negative 19 17143 13750 17143 13750 17143 11111
% periods of negative returns 20 36.84 42.11 36.84 42.11 36.84 47.37 42.11
Max # of consecutive negative periods 21 3 3 3 3 3 3 3
Max # of consecutive positive periods 2 4 4 4 4 6 4 4
Cumulative annual returns - (index=100 each year) 23
1989 169.88 146.15 159.97 14293 12262 14790 144.04
1990 115.79 7891 102.62 113.28 85.08 98.63 88.80
1991 121,70 11131 111.32 12394 104.18 9147 11208
1992 128.89 11533 12446 136.16 13030 11342 12794
1993 27522 22561 161.42 24895 21580 14924 20286
1994 88.12 94.36 77.82 82.17 91.65 69.60 78.50
1995 11093  100.96 88.86 112.83 103.64 100.82 103.56
1996 13583 13074 127.71 129.94 12800 121.64 12451
1997 27.18 25.65 21.07 28.99 3441 25.32 28.34
1998 79.19 7734 71.11 82.07 77.31 66.76 72.82
Relative Performance - 24
1989 3 1 2 2 1 3
1990 3 1 2 3 1 2
1991 3 1 2 3 2 1
1992 3 1 2 3 2 1
1993 3 2 1 3 2 1
1994 2 3 1 2 3 1
1995 3 2 1 3 2 1
1996 3 2 1 3 2 1
1997 3 2 1 2 3 1
1998 3 2 1 3 2 1
Average Relative Performance - 290 1.70 1.40 2.70 2.00 1.30
Cumulative annual returns - 25
Last two years 2431 21.23 16.07 26.39 28.68 18.08 21.99
Last five years 57.03 48.40 1891 55.31 60.10 20.20 36.15
Factor average 26 321 0.88 -1.15 1.00
Factor median 27 3.00 1.00 -1.00 1.00
Factor standard deviation 28 1.00 0.64 1.00 201
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% Periods
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Std. Dev. of
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Std. Dev. of
Annualized
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Return
Spread

Average
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Factor Performance Summary
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Bottom

Returns

Returns Spread
Bottom Top Bottom

Returns

Return Top/
Bottom  Bottom Top

Top

Number of
Observations

Sample
Period

33.33

64.91

16.33
14.00
18.04

-16.98 3271 36.73

-14.05
-15.53

13.21

30.19

-19.60
-16.67

-18.14

10.59

114

12/88-5/98

Scoring Model — Monthly Obs.

18.42
5.26

81.58

84.21

34.58

36.25
40.11

9.29
6.88

23.35

6.68
4.26

12/88-3/98 38

Scoring Model — Quartetly Obs.
Scoring Model — Semiannual Obs.

Scoring Model — with Knockout,

32.68

22.40

19

12/88-12/98

-11.13 18.41 990 -8.52  42.02 3272 2039 89.47 2632

7.28

19

12/88-12/98

Semiannual Observations
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Success Rates — Malaysia

Success Rate

Average Success Rate

Std. Dev. of
Average Success Rate

Bottom  Universe

Average
Success Rate

Bottom

Least Successful
Top

Bottom  Universe

Most Successful
Top

Bottom  Universe

Consistency Ratio
Top

Bottom  Universe

Top

Top

Universe

50.9 61.1 12.3 12.9 17.8 39.5 55.3 72.8 73.3 76.9 100.0 21.7 214 14.3

45.0

Scoring Model — Monthly Obs.

64.0 12.9 13.4 19.6 395 65.8 71.1 68.3 78.1 95.0 18.6 21.4 23.8

53.4

Scoring Model — Quart. Obs. 45.4
Scoting Model — Semiann. Obs. 47.6

Scoring Model — Semiannual

67.5 12.5 14.5 19.6 47.4 68.4 84.2 67.3 76.9 91.7 20.0 16.7 8.3

55.4

59.2 58.3 10.9 15.1 18.7 63.2 79.0 68.4 70.8 84.6 90.9 25.7 26.5 8.3

50.1

Obs. with Knockout

In the first five months of 1998, the monthly
rebalancing value-weighted top-bottom spread is
32.46%. The excess return on the top portfolio is
17.65%, which is marginally better than the quarterly
rebalancing.

Exhibits 12 and 13 provide graphical representa-
tions of the scoring screen results. In Exhibit 12, the
cumulative performance of the top and bottom portfo-
lios is compared to the benchmark. We separate the in-
sample from the out-of-sample analysis. We track the
value of $100 invested in December 1988 through
December 1995 (the in-sample period) presented on the
right axis. We then track the value of $100 invested in
December 1995 through May 1998 (the out-of-sample
period). Exhibit 12 shows the substantial ability of the
top and bottom portfolios to discriminate among stocks
in the out-of sample period.

Exhibit 13 shows the quarter-by-quarter perfor-
mance of the top portfolio compared to the benchmark.
In a high proportion of the sample, the top portfolio
return exceeds the benchmark. Overlaid on this graph
(and scaled on the right axis) is the success rate. Visual-
ly, one can see that our results are not driven by a few
firms. The success rate is generally above 50%. There are
instances when the success rate drops below 50% that we
do see some underperformance. However, in general,
the top portfolio tends to outperform when the success

EXHIBIT 12
Malaysia: Performance of Stock Selection Model
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EXxHIBIT 13
Malaysia: Success Ratio Analysis
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rate is above or below 50%.

Screening Results for Mexico. During our sam-
ple, the Mexican index return averaged 18.54% per
year. Much of this performance was generated in 1989
and 1991, when $100 invested at the beginning of each
year would have been worth $173.35 and $206.76,
respectively. 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 (37% of the time). During the out-of-sample peri-
od (thirty observations), the market increased in eigh-
teen months and decreased in twelve.

Factor screens. Exhibit 14 presents an example of
the factor-by-factor results (we present the one-year
historical momentum screen). The detailed analysis of
the other factors is presented in Achour et al. [1998b].
Exhibit 15 summarizes these results. Exhibit 16 presents
the success rates of the individual factors. Some gener-
al observations are:

e 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.

o These two strategies also deliver the highest top
minus bottom spread differential, with 19% (one-
year price momentum) and 18.33% (change in
return on common equity). We do record large
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negative top-bottom portfolio spread discrimination
in market capitalization and dividend yield strategies
of —15.09% and —13.17%, respectively.

® The greatest 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 produced
the most consistent outperformance, beating the
benchmark in 70.83% (one-year price momentum)
and 69.44% (debt to common equity) of all up-mar-
ket observations. The debt-to-equity factor was cre-
ated as a diagnostic screen, constructed to give
insight into the performance differential between
levered and unlevered stocks, and is not considered
for incorporation into the selection model. The
next-highest up-market outperformance ratio was
obtained from large-capitalization stocks in the bot-
tom-portfolio capitalization screen with an observed
outperformance ratio of 68.06%.

e The best performers in a down market were bot-
tom-portfolio three-year historical earnings growth
and top-portfolio dividend yield screens, with out-
performance in 76.19% and 70.00% of all down-
market observations.

¢ The bottom-~portfolio dividend yield and top-port-
folio one-year historical earnings growth screens
exhibit the greatest last two-year performance,
where the value of $100 increased to $145.76 for
companies exhibiting low dividend yield, and to
$142.46 for 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 performances from our fundamental factors
(such as earnings yield, book-to-price ratio, and earnings
growth screens) are surprising. The top-bottom portfo-
lio spread for the book-to-price ratio screen was a mas-
sive —11.39%, although much of that can probably be
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ExHIBIT 14

Mexico — One-Year Historical Earnings Momentum
Sample Period: 12/88-5/98

Number of Observations: 114 Monthly

Performance Measure/ Portfolios - equal weighted Portfolios - value weighted  Market
Summary Statistic Note* -1- -2- -3- -1- -2- -3- portfolio
Annualized average return (USD) 1 26.61 17.99 331 26.30 16.28 10.50 18.54
Cumulative return (indexed at 100 - start) 2 94044 48149 13625 919.04 419.19 258.17 503.29
STD Deviation of returns 3 35.21 33.06 31.68 36.24 34.90 32.19 33.10
Average annual excess return Rm 4 8.06 055 -1523 7.76 -2.26 -8.04
Rf s 20.36 12.14 -1.87 20.07 10.51 4.99
STD Deviation of excess rtns Rm 6 16.82 12.08 1542 9.49 11.86 12.93
Rf 7 35.17 33.04 31.65 36.21 34.85 32.16
T-stat: Average XS return Rm =0 8 1.32 -0.13 -2.87 2.46 -0.38 -1.78
Systematic risk (Beta) 9 0.94 0.93 0.85 1.06 0.99 0.90
Alpha 10 7.78 0.69 -11.29 5.45 -1.80 -5.33
Co-efficient of determination 1 0.78 0.87 0.79
Average market cap 12 8740.14 9386.77 4516.18 7547.70
% periods > Benchmark 13 50.00 50.00 38.60 58.77 50.88 43.86
% periods > Bench up Mkt 14 40.28 48.61 30.56 61.11 51.39 38.89
% periods > Bench Dn Mkt 15 66.67 52.38 52.38 54.76 50.00 52.38
Max # of consecutive bmark outperformance 16 9 6 4 8 5 12
Maximum positive excess return 17 38.06 10.11 12.61 12.29 11.90 15.06
Maximum negative excess return 18 -748  -10.57 -12.88 626 -13.13 -10.80
% periods positive returns to negative 19 185.00 159.09 119.23 18500 159.09 142.55
% periods of negative returns 2 35.09 38.60 45.61 35.09 38.60 41.23 36.84
Max # of consecutive negative periods 21 6 6 6 4 7 4 4
Max # of consecutive positive periods 2 17 8 9 8 7 6 9
Cumulative annual returns - (index=100 each year) 23 :
In sample 1989 26523 192.12 142.76 180.65 19503 15043 17335
1990 12990 13729 11893 13477 15173 116.60 129.69
1991 178.80 14728 137.39 27168 14197 13687 206.76
1992 12499 12491 110.81 13327 12055 11793 121.18
1993 16755 17426 125.82 176.25 14255 13121 149.90
1994 62.18 66.91 62.89 54.42 62.25 67.99 59.36
1995 74.63 67.09 64.68 62.52 78.81 78.93 74.02
Out of sample 1996 14741  122.66 92.93 127.81 121.82 10476 117.83
1997 148.29 14759 13244 159.84 140.73 158.00 15045
1998 71.87 70.06 83.67 85.10 69.04 78.24 76.52
Relative Performance - 24
1989 3 2 1 2 3 1
1990 2 3 L 2 3 1
1991 3 2 1 3 2 1
1992 3 2 1 3 2 1
1993 2 3 1 3 2 1
1994 1 3 2 1 2 3
1995 3 2 1 1 2 3
1996 3 2 1 3 2 1
1997 3 2 1 3 1 2
1998 2 1 3 3 1 2
Average Relative Performance - 2.50 220 1.30 240 2.00 1.60
Cumulative annual returns - 25
Last two years 115.69 98.31 94.95 142.46 9925 11218 114.02
Last five years 119.88 96.78 58.28 100.02 90.27 94.66 93.09
Factor average 2 1044.39 1445 -362.56 221.17
Factor median 27 102.71 1183 -57.12 11.49
Factor standard deviation 28 16609.60 6427 1742.13 655.32

*See Exhibit | for all definitions
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attributed to a large-capitalization size effect. We find
that the low average market capitalization of stocks col-
lected in the top portfolio through time (MP 2,582.67
million, compared with an average universe market
capitalization of MP 7,064.66 million, and bottom
portfolio of MP 19,671.02 million). The large-capital-
ization—small-capitalization average return spread dif-
ferential equals 15.09% a year (see size effect below).
This may also impact the earnings yield factor screen,
although there is some effect originating from the col-
lection of historical loss-making firms in this portfolio.
Excluding the loss-making stocks results in the bottom
portfolio returning an average 15.48% a year (compared
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 dif-
ferential of 8.42%. This is more pronounced on an
equal-weighted basis, where the bottom portfolio
inclusion exclusion spread was an average annualized
8.25%. The average market capitalization of the exclud-
ed loss-making firms was MP 2,896 million.

The hypothesis of a potential lack of immedi-
ate size effect (there appears to be some size effect
inherent in the loss-making firms) is corroborated by
the low correlation coefficients between this screen
and market capitalization.

Expectation Screens. As observed in the other
markets that we studied, revision-type screens deliver
consistent performance through time. Consensus fore-
cast earnings revision ratio and change in consensus
FY1 earnings over the last six months earned the high-
est top-portfolio relative performance scores across all
factors, with 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 invested
would have increased to $109.94 compared with a pas-
sive investment in the benchmark earning 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-type strategies such as one-year historical
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earnings growth and change in consensus FY1 factors.

Size Effect. There appears to be large size effects
existing in Mexico.? Top-portfolio market capitalization
underperformed the market by an average —11.32% a
year, evidenced further by a massive annualized —15.09%
small-capitalization— (top-portfolio) large-capitalization
(bottom-portfolio) spread. Much of the small-capitaliza-
tion performance was generated in 1989 and this strate-
gy 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 underperformed the market portfolio every
year since the end of 1994, and $100 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.

Correlation coefficients between market capital-
ization and the top and bottom portfolios of the funda-
mental factors show relatively high values for book-to-
price ratio and dividend yield (correlations are present-
ed in Exhibit 17). This is also reflected in the corre-
spondingly high correlation coefficients measured
between bottom portfolios.

Negative correlation coefficients between market
capitalization and return on equity, along with the aver-
age size of firms collected in the top portfolio (MP 11,
672 million) compared with the average size of bottom-
portfolio firms (MP 2,992 million), reinforces the ex
ante hypothesis that smaller-capitalization firms are gen-
erally of lower perceived quality as proxied by the return
on equity factor.

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

Scoring. The scoring model screen with a
monthly holding period earned an average excess return
of 15.21% a year, with an excess return in the corre-
sponding bottom portfolio of —8.62%, resulting in an
average annualized return spread of 23.38%. The perfor-
mance of the screens is presented in Exhibit 18. The
scoring screens are summarized in Exhibit 19.

The strongest performance, after allowing for the
effects of transaction costs, was delivered by the quarter-
ly holding-period screen, which delivered a top-portfo-
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lio average annualized return of 14.31% (and top-bot-
tom return spread of 22.41%). This performance was
achieved at marginally higher levels of portfolio risk
(relative to monthly holding periods) measured by a
standard deviation of 41.76% compared with a bottom
portfolio of 38.03%, and systematic risk (beta of 1.07
compared to 0.92 in the bottom portfolio), although
the top portfolio performed better in down markets.
The maximum recorded negative quarterly excess
return was —6.24%, compared to a similar return in the
bottom portfolio of —22.99%. Excess performance
above the market portfolio year to date in 1998 was a
credible 6.87%.

The average success (presented in Exhibit 20) for
the top portfolio further highlights the strength of this
screen through time. For example, in 57% of the hold-
ing periods, more than 50% of the firms beat the
benchmark in the top portfolio.

Exhibits 21 and 22 visually present the perfor-
mance of the scoring screens. In Exhibit 21, an invest-
ment of $100 at the beginning of our in-sample period
grows to approximately $950 by December 1995 (this
compares to $380 for the benchmark and $180 for the
bottom portfolio). An investment of $100 in December
1995 grows to $160 by May 1998 for the top portfolio,
compared to $140 for the benchmark portfolio and
$135 for the bottom portfolio. This analysis reveals
some weakness in the bottom portfolio to underper-
form the index, however. In early 1996, the bottom
portfolio returns exceed those of the index.

Exhibit 22 presents the quarter-by-quarter per-
formance of the top portfolio relative to the bench-
mark. The top-portfolio return usually exceeds the
benchmark. The success rates (right axis) are generally
above 50% and especially above 50% in the out-of-sam-
ple period. There is no particular pattern in the success
rates suggesting that the outperformance of the top
portfolio is originating from a broad number of securi-
ties rather than a small number.

Screening Results for South Africa. Due to the
nature of the South African economy, with a large min-
ing and commodity cyclical influence, the process of
screening is influenced by important exogenous factors
such as the price of gold and other commodity prices.
To assess the sensitivity to these exogenous influences,
the screens were rerun (but not reported), excluding
metal mining firms.

During our sample, the South African index
returns averaged 18.86% per year. However, the index

WINTER 1998

performance is significantly different in the in-sample
and out-of-sample periods. The market returned an
average 41% per year from 1993 through the end of
1995. Since the beginning of 1996, however, the aver-
age market return is —1.9% per year. Over the entire
sample (sixty-three observations) since January 1993, the
market increased in forty months (63% of the time), and
decreased in twenty-three months (37% of the time).
During the out-of-sample period, the market increased
in thirteen months and decreased in fifteen. Although
the scoring screens have been run to the end of May
1998, our factor analysis for the purpose of this article
extends to March 1998.

Factor screens. Exhibit 23 presents an example of
the factor-by-actor results (we present change in con-
sensus FY'1 estimates over the past three months). The
detailed analysis of the other factors is presented in
Achour et al. [1998c]. Exhibit 24 summarizes these
results. Exhibit 25 presents the success rates of the indi-
vidual factors. Some general observations are:

e The highest average annualized excess returns are
from earnings yield and change in consensus FY1
estimate over the preceding three-month strategies,
with excess returns over the benchmark of 8.0% and
7.85%, respectively. The benchmark return is
18.86%.

e The greatest average annualized underperformance
against the benchmark is obtained from bottom-
portfolio change in consensus FY1 estimate over the
last three and six months, with ~12.93% and —8.71%
respectively. Although these two factors do exhibit
high correlations, the different horizons produce
different behavior in various stages of a dichotomous
market. Book-to-price ratio delivered marginally
worse results with a —8.42% bottom-portfolio aver-
age annual excess return.

¢ The greatest top minus bottom spread differential is
produced by change in consensus FY1 estimate over
the preceding three months and consensus forecast
estimate revision ratio, with 20.78% and 15.44%,
respectively.

e These two strategies are also the most successful in
terms of benchmark outperformance, beating the
benchmark in 61.90% (consensus revision ratio) and
60.32% (last three-month estimate change). Earn-
ings yield and rate of reinvestment produced similar
results to the latter. Although rate of reinvestment
outperformed consistently over the sample period,
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ExHIBIT 18A

Mexico Scoring Model

Sample Period: 12/88-5/98

Number of Observations: 114 Monthly

Performance Measure/ Portfolios - equal weighted Portfolios - value weighted  Market
Summary Statistic Note* -1 -2- -3- -1- -2- -3- portfolio
Annualized average return (USD) 1 30.08 9.45 5.02 33.75 10.44 9.92 18.54
Cumulative return (indexed at 100 - start) 2 121609 23583 159.22 158439 25675 24568 503.29
STD Deviation of returns 3 3499 31.90 34.05 36.54 33.69 35.39 33.10
Average annual excess return Rm 4 11.54 9.09 -1353 1521 -8.11 -8.62
Rf 5 23.68 3.99 -0.24 27.19 4.93 444
STD Deviation of excess rtns Rm 6 15.50 11.89 16.06 10.43 10.76 13.53
Rf 7 3493 31.89 34.03 36.51 33.65 35.37
T-stat: Average XS return Rm =0 8 1.99 -2.20 229 392 -1.99 -1.55
Systematic risk (Beta) 9 0.95 0.90 0.91 1.06 0.97 0.99
Alpha 10 10.33 -635 -10.71 11.28 -6.57 -7.43
Co-efficient of determination 1 0.81 0.87 0.78
Average market cap 12 894221 7427.25 5647.08 7338.84
% periods > Benchmark 13 53.51 39.47 3421 63.16 50.00 42.11
% periods > Bench up Mkt 14 45.83 33.33 30.56 63.89 48.61 41.67
% periods > Bench Dn Mkt 15 66.67 50.00 40.48 61.90 52.38 42.86
Max # of consecutive bmark outperformance 16 10 4 2 6 7 6
Maximum positive excess return 17 33.17 8.28 18.26 13.58 7.85 12.57
Maximum negative excess return 18 -7.78  -1061  -12.26 -544  -1055 -11.84
% periods positive returns to negative 19 192.31 14783 115.09 208.11 14783 119.23
% periods of negative returns 20 3421 40.35 46.49 3246 40.35 45.61 36.84
Max # of consecutive negative periods 21 5 5 6 3 4 5 4
Max # of consecutive positive periods 2 17 7 7 9 7 5 9
Cumulative annual retums - (index=100 each year) 23
In sample 1989 27159 163.85 15475 20039 190.02 161.50 173.35
1990 15490 110.14 121.39 148.57 12240 12924 129.69
1991 185.16 139.18 131.12 26078 159.06 121.16 206.76
1992 11411 11882 11436 12897 104.35 130.54 121.18
1993 166.65 178.35 14292 176.87 148.17 146.03 149.90
1994 66.09 61.69 58.44 62.73 56.73 54.49 59.36
1995 76.51 67.95 57.35 87.32 62.36 65.62 74.02
Out of sample 1996 12863 119.79 10745 131.63 112.89 12191 117.83
1997 16121 130.70  139.57 15043 150.79 166.69 15045
1998 78.29 67.50 78.68 82.48 74.52 70.14 76.52
Relative Performance - 24
1989 3 2 1 3 2 1
1990 3 1 2 3 1 2
1991 3 2 1 3 2 1
1992 1 3 2 2 1 3
1993 2 3 1 3 2 1
1994 3 2 1 3 2 1
1995 3 2 1 3 1 2
1996 3 2 1 3 1 2
1997 3 1 2 1 2 3
1998 2 1 3 3 2 1
- Average Relative Performance - 2.60 1.90 1.50 2,70 1.60 1.70
Cumulative annual returns - 2
Last two years 123.86 89.56 96.07 12825 11650 108.67 114.02
Last five years 138.24 71.29 58.60 161.02 67.48 74.55 93.09
Factor average 2% 323 0.81 -0.85 1.09
Factor median 27 3.00 1.00 -0.50 1.00
Factor standard deviation 28 1.70 0.59 1.00 1.77

*All definitions in Exhibit 1
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ExHIBIT 18B

Mexico Scoring Model
Sample Period: 12/88-3/98
Number of Observations: 38 Quarterly

Performance Measure/ Portfolios - equal weighted Portfolios - value weighted  Market
Summary Statistic Note* -1- -2- -3- -1- -2~ -3- portfolio
Annualized average return (USD) 1 28.79 7.46 2.81 32.85 11.79 10.44 18.54
Curnulative return (indexed at 100 - start) 2 1106.14  198.02  130.07 1486.02 28835 256.86 503.29
STD Deviation of returns 3 40.38 37.25 3525 41.76 38.07 38.03 37.75
Average annual excess return Rm 4 1024  -11.09 -1574 14.31 -6.75 -8.10
Rf s 22,61 2.07 -2.41 26.53 6.24 4,94
STD Deviation of excess rins Rm 6 13.39 12.44 15.37 11.50 11.71 16.18
Rf 7 4025 37.21 35.14 41.62 37.95 37.89
T-stat: Average XS retum Rm=0 8 2.19 -2.49 -3.04 3.56 -1.54 -1.34
Systematic risk (Beta) 9 1.01 0.93 0.85 1.07 0.96 0.92
Alpha 10 8.58 -895  -12.05 10.93 -5.38 -5.85
Co-efficient of determination il 0.89 0.89 0.83
Average market cap 12 8742.64 7670.41 5509.39 7307.48
% periods > Benchmark 13 60.53 3421 28.95 68.42 39.47 34.21
% periods > Bench up Mkt 14 62.50 33.33 16.67 66.67 33.33 37.50
% periods > Bench Dn Mkt 15 57.14 3571 50.00 71.43 50.00 28.57
Max # of consecutive bmark outperformance 16 7 5 2 7 2 3
Maximum positive excess return 17 19.59 10.83 14.31 18.04 14.34 15.51
Maximum negative excess return 18 903 -1862 -23.05 624 -1937 -22.99
% periods positive returns to negative 19 19231 153.33 137.50 17143 153.33  153.33
% periods of negative returns 20 34.21 39.47 42.11 36.84 39.47 3947 36.84
Max # of consecutive negative periods 21 3 3 3 4 3 3 3
Max # of consecutive positive periods 22 7 3 6 7 3 5 6
Cumulative annual returns - (index=100 each year) 23
In sample 1989 21069 15870 170.48 21873 17074 17744 173.35
1990 14740 11663 124.41 12951 12897 15363 12969
1991 181.70 14628 116.68 26449 16161 12039 206.76
1992 119.10 11475 11971 130.74 99.25 13041 121.18
1993 168.08 17973 132.81 173.06 150.88 139.03 14990
1994 66.83 65.37 56.43 59.14 65.57 52.52 59.36
1995 85.21 59.11 55.37 90.11 62.40 61.93 74.02
Out of sample 1996 133.54 108.18 109.81 131.54 113.13 122.86 117.83
1997 168.58 12724 13541 14996 15679 15201 150.45
1998 76.38 66.67 71.16 83.39 74.57 71.07 76.52
Relative Performance - 2
1989 3 1 2 3 1 2
1990 3 1 "2 2 1 3
1991 3 2 1 3 2 1
1992 2 1 3 3 1 2
1993 2 3 1 3 2 1
1994 3 2 1 2 3 1
1995 3 2 1 3 2 1
1996 3 1 2 3 1 2
1997 3 1 2 1 3 2
1998 3 1 2 3 2 1
Average Relative Performance - 2.80 1.50 1.70 2.60 1.80 1.60
Cumulative annual returns - 25
Last two years 13391 7720 85.62 130.88 11794 10026 11402
Last five years 165.11 59.89 46.97 152.74 84.08 59.62 93.09
Factor average 26 327 0.82 -0.84 1.11
Factor median 27 3.00 1.00 -0.50 1.00
Factor standard deviation 28 1.69 0.60 1.01 1.74

*All definitions in Exhibit 1
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ExHIBIT 18C

Mexico Scoring Model
Sample Period: 12/88-12/98
Number of Observations: 19 Semiannual

Performance Measure/

Portfolios - equal weighted

Portfolios - value weighted  Market

Summary Statistic Note* -1- -2- -3- -1~ -2- =3~ portfolio
Annualized average return (USD) i 25.72 9.63 1.38 26.60 15.78 10.06 18.54
Cumulative return (indexed at 100 - start) 2 879.52 23956 113.86 939.79 402.19 24849 503.29
STD Deviation of returns 3 36.23 35.20 36.33 4133 36.99 39.55 36.13
Average annual excess return Rm 4 717 891 -17.17 8.05 -2.77 -8.49
Rf s 19.87 4.17 -3.87 20.73 10.17 4.59
STD Deviation of excess rtns Rm 6 14.67 15.19 18.78 14.43 14.33 16.82
Rf 7 35.90 34.99 36.14 41.10 36.57 39.34
T-stat: Average XS return Rm =0 8 1.31 -1.70 -2.67 1.81 -0.47 -1.25
Systematic risk (Beta) 9 0.92 0.89 0.87 1.07 0.95 0.99
Alpha 10 791 632 -14.08 595 -1.58 =177
Co-efficient of determination 1 0.84 0.83 0.75
Average market cap 12 9171.03 7080.80 5006.66 7086.16
% periods > Benchmark 13 73.68 42.11 31.58 68.42 47.37 42.11
% periods > Bench up Mkt 14 69.23 3846 30.77 69.23 38.46 46.15
% periods > Bench Dn Mkt 15 83.33 50.00 33.33 66.67 66.67 33.33
Max # of consecutive bmark outperformance 16 10 3 3 3 3 2
Maximum positive excess return 17 34.08 11.41 16.90 21.88 2424 19.24
Maximum negative excess return 18 2374 2956 -41.26 -16.23  -26.54 -29.83
% periods positive returns to negative 19 21667 17143 13750 280.00 17143 171.43
% periods of negative returns 20 31.58 36.84 42.11 26.32 36.84 36.84 31.58
Max # of consecutive negative periods 2 3 4 4 3 4 4 3
Max # of consecutive positive periods 2 8 7 5 8 4 3 8
Cumulative annual returns - (index=100 each year) 23
In sample 1989 188.31 165.81 171.40 180.30 19042 165.08 173.35
1990 13935 13321 11150 12463 148.88 127.16 129.69
1991 196.88 13422 116.69 25929 15456 139.83 206.76
1992 12343 11067 117.50 127.84 108.31 116.14 121.18
1993 16032 170.62 143.76 161.09 15921 161.70 149.90
1994 69.14 58.54 63.59 62.61 5783 61.38 59.36
1995 81.10 64.77 50.00 77.63 74.71 57.14 74.02
Out of sample 1996 12475 12591 98.31 126.60 11693 11736 117.83
1997 160.79  137.79 133.11 15149 152.18 15459 15045
1998 76.49 65.06 72.65 84.03 69.24 70.83 76.52
Relative Performance - 2
1989 3 1 2 2 3 1
1990 3 2 1 1 3 2
1991 3 2 1 3 2 1
1992 3 1 2 3 1 2
1993 2 3 1 2 1 3
1994 3 1 2 3 1 2
1995 3 2 1 3 2 1
1996 2 3 1 3 1 2
1997 3 2 1 1 2 3
1998 3 1 2 3 1 2
Average Relative Performance - 2.80 1.80 1.40 240 1.70 1.90
Cumulative annual returns - 25
Last two years 12235 86.57 82.30 13253 10620 101.57 114.02
Last five years 139.86 69.66 4723 139.46 79.68 72.85 93.09
Factor average 2 3.35 0.87 -0.82 L15
Factor median 2 3.00 1.00 -0.50 1.00
Factor standard deviation 28 1.78 0.63 1.07 1381

*All definitions in Exhibit 1
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ExHIBIT 23

South Africa Change in Consensus FY1 Estimate — Last Three Months

Sample Period: 1/93-3/98
Number of Observations: 63 Monthly

Performance Measure/

Portfolios - equal weighted

Portfolios - value weighted Market

Summary Statistic Note* -1- -2- -3- -1- -2- -3- portfolio
Annualized average return (USD) 1 29.64 18.12 8.75 26.71 17.74 593 18.86
Cumulative return (indexed at 100 - start) 2 390.80 239.76 155.31 346.50 23572 13531 247.68
STD Deviation of returns 3 23.43 2342 2320 2425 23.67 23.73 22.01
Average annual excess return Rm 4 10.79 <073 -10.11 7.85 -1.11 -1293
Rf 5 24.04 12.98 3.98 21.22 12.62 1.28
STD Deviation of excess rtns Rm 6 7.25 10.44 11.92 8.24 8.35 11.60
Rf 7 23.51 2346 2327 2430 23.71 23.78
T-stat: Average XS return Rm =0 ] 2.89 -0.07 -1.68 1.94 -0.17 -2.21
Systematic risk (Beta) 9 1.01 0.95 091 1.04 1.01 0.94
Alpha 10 8.63 0.18 -7.40 5.87 -1.07 -10.62
Co-efficient of determination 1 0.90 0.30 0.74
Average market cap 12 8918.88 7755.75 5251.60 7308.74
% periods > Benchmark 13 61.90 47.62 38.10 60.32 49.21 3492
% periods > Bench up Mkt 14 65.00 42.50 30.00 62.50 47.50 32.50
% periods > Bench Dn Mkt 15 56.52 56.52 52.17 56.52 52.17 39.13
Max # of consecutive bmark outperformance 16 5 4 3 9 5 3
Maximum positive excess return 17 7.23 8.90 10.63 6.89 9.42 9.06
Maximum negative excess return 18 -2.85 -4.82 -9.70 -8.29 -6.63 -12.36
% periods positive returns to negative 19 186.36 142.31  110.00 186.36 13333  103.23
% periods of negative returns 20 34.92 41.27 47.62 34.92 42.86 49.21 36.51
Max # of consecutive negative periods 21 4 7 11 4 7 10 6
Max # of consecutive positive periods 2 7 7 7 10 8 8 8
Cumulative annual returns - (index=100 each year) 3
In Sample 1993 22287 15377 160.73 187.00 155.13 14848 167.26
1994 14030 15532 14496 130.06 141.69 131.26 131.32
1995 117.91  137.52 97.08 119.02 134.16 100.72 117.78
Out of sample 1996 83.49 71.76 80.92 90.22 75.29 78.26 82.94
1997 94.19 8140  68.13 101.25 80.88 69.65 88.51
1998 13480 12498 124.55 131.05 13126 12644 13042
Relative Performance - 24 .
1993 3 1 2 3. 2 1
1994 1 3 2 1 3 2
1995 2 3 1 2 3 1
1996 3 1 2 3 1 2
1997 3 2 1 3 2 1
1998 3 2 1 2 3 1
Average Relative Performance - 2.50 2.00 1.50 233 2.33 1.33
Cumulative annual returns - 25
Last two years 116.38 8544  65.83 125.72 91.74 67.11 101.59
Last five years 308.14 229.70 128.77 29239  225.20 11628 216.53
Factor average 26 7.39 -1.13 -14.24 -2.39
Factor median 27 3.40 -0.74 -8.73 -0.64
Factor standard deviation 28 24.13 2.01 29.96 16.95
*All definitions in Exhibit 1
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ly hard hit in the last quarter of 1997. Return on
equity, as expected, performed well in down mar-
kets, with outperformance in almost 70% of the
observed down markets.

e The “growth” and forecast earnings revision factors
have exhibited the greatest last two-year perfor-
mance, where the wvalue of $100 increased to
$136.44 for companies exhibiting high revenue
growth, and to $132.11 for top-portfolio consensus
revision. During this period, a passive investment in
the benchmark rose in value to $101.59.

Fundamental factors. Our “value” and “growth”
screens, as expected, perform differently through time,
with “growth” proxies showing outperformance in the
last two years. The shift in factor performance through
our sample period is remarkable. However, the earnings
yield factor does deliver consistent performance and
outperforms the benchmark on a value-weighted basis
in five out of six years, with a factor relative score of
2.5. Book-to-price yield provided average equal-
weighted annual outperformance of 6.06% a vyear,
although this turned into a —1.10% average annual
underperformance when the post-rank returns were
value-weighted. As seen in Malaysia, this reflects a “size
effect” occurring within the top portfolio.

For example, the average small-capital-
ization—large-capitalization annualized spread within
that portfolio is 17.2%, while the same spread in the
bottom portfolio is 11.5% (these numbers are based on
our unreported bivariate analysis of size and the screen-
ing factor). The longer-horizon twenty-four-month
prospective earnings yield screen generates higher aver-
age excess annual returns over the benchmark than the
shorter twelve-month expectation (4.22% compared to
1.87%), although this factor does underperform in the
volatile markets of 1997.

Expectation factors. Expectation revision screens
(change in consensus FY1 forecasts over the preceding
three or six months and consensus estimate revision
ratios) provide the highest top minus bottom return
spreads and on average the highest annualized bench-
mark outperformance. They are strong in both up and
down markets, with all factors providing more than 5%
excess returns a year in both down markets of 1996 and
1997, while also outperforming substantially in the bull
markets of 1993. This is consistent across all capitaliza-
tions (not reported) in the top portfolio and seems to
be particularly effective at discriminating on large cap-
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italizations in the bottom portfolio, with this group
underperforming by an average annual -13.89%.
Although the frequency of estimate revisions and mag-
nitude of variation from mean estimates increases in
volatile macroeconomic environments, the consensus
revision screen seems to have worked better in these
types of markets (1997 through 1998).

Technical indicators. There seems to be little infor-
mation in the momentum indicators.

Size effect. Small-capitalization firms outper-
formed larger-capitalization firms by on average
14.07% a year on an equal-weighted basis, and by
6.01% after value-weighting the portfolio returns. Sim-
ilar to the findings in Malaysia, despite a massive out-
performance of almost 70% in 1993 and over 20% in
1994, smaller-capitalization stocks underperformed by
almost 30% over the last two years of the sample. This
is evidenced by the higher risk-adjusted returns associ-
ated with this strategy.

The scoring screen. The correlations of the portfo-
lio returns are presented in Exhibit 26. The performance
of the scoring screens is detailed in Exhibit 27 and sum-
marized in Exhibit 28. As mentioned previously, South
Africa has a short in-sample screening window. Never-
theless, our final scoring model has delivered significant
outperformance, before and after considering the effects
of potential transaction costs (shown by the robust per-
formance of longer-horizon holding periods). Our
monthly holding-period top portfolio has outperformed
by 8.64% a year on average, while the bottom portfolio
has underperformed by —15.63% a year, resulting in a
top-bottom spread of 24.27% a year. Although the aver-
age annual excess returns decrease incrementally with
longer holding periods, during the out-of-sample peri-
od this difference is trivial. All screens outperform by
more than 5% year to date in 1998.

Success rates are detailed in Exhibit 29. The
strength of the scoring screens is further highlighted in the
success rate results. The ratios remain strong across all
holding periods. The semiannual holding period shows
that more than half the stocks outperform in over 90% of
the observations. Also note the ability to pick losers. In
over 70% of the periods, more than half the stocks in the
bottom portfolio underperformed the benchmark.

Exhibits 30 and 31 display the performance of the
scoring screens. In Exhibit 30, an investment of $100 at
the beginning of our in-sample period (December 1992)
grows to approximately $320 by December 1995. In this
same period, the benchmark grew to $260 and the bot-
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ExHIBIT 27A

South Africa Scoring Model

Sample Period: 1/93-5/98

Number of Observations: 65 Monthly

Performance Measure/

Portfolios - equal weighted

Portfolios - value weighted Market

Summary Statistic Note* -1- -2~ -3- -1- -2- -3-  portfolio
Annualized average return (USD) 1 24.06 10.40 -5.46 18.69 898 -5.58 10.05
Cumulative return (indexed at 100 - start) 2 321.54 17091 73.77 25297 159.32 73.27 168.02
STD Deviation of returns 3 2744 24.89 25.69 26.50 2433 26.28 2474
Average annual excess return Rm 4 14.01 0.35 -15.52 8.64 -1.07 -15.63
Rf 5 18.67 5.56 -9.66 13.51 4.19 -9.78
STD Deviation of excess rtns Rm 6 9.38 8.13 10.97 5.77 5.53 10.03
Rf 7 2752 2496 25.74 26.55 2438 26.32
T-stat: Average XS return Rm =0 8 3.19 0.08 -3.15 324 -0.47 -3.45
Systematic risk (Beta) 9 1.04 0.95 0.94 1.05 0.96 0.98
Alpha 10 11.72 0.78 -14.66 7.19 -0.59 -15.17
Co-efficient of determination n 0.88 0.90 0.82
Average market cap 12 847736 6921.67 5838.13 7079.05
% periods > Benchmark 13 66.15 43.08 3846 66.15 44.62 30.77
% periods > Bench up Mkt 14 67.50 32.50 30.00 72.50 3750 27.50
% periods > Bench Dn Mkt 15 64.00 60.00 52.00 56.00 56.00 36.00
Max # of consecutive bmark outperformance 16 10 4 3 8 3 2
Maximum positive excess return 17 7.04 5.16 7.82 472 3.86 7.94
Maximum negative excess return 18 -8.02 -6.29 -8.49 -3.64 412 9.72
% periods positive returns to negative 19 195.45 132.14 91.18 150.00 103.13 85.71
% periods of negative returns 20 33.85 43.08 5231 40.00 49.23 53.85 3846
Max # of consecutive negative periods 21 4 7 12 6 7 12 6
Max # of consecutive positive periods 2 10 6 7 7 5 5 8
Cumulative annual returns - (index=100 each year) B
In sample 1993 24435 180.51 135.64 188.90 170.16 131.44 167.26
1994 154.65 133.04 138.79 137.79 125.58 126.88 131.32
1995 124.79 116.38 102.12 122.35 120.39 102.56 117.78
Out of sample 1996 83.52 80.91 74.86 94.06 7697 73.54 82.94
1997 87.38 81.07 67.21 90.29 92.68 7292 88.51
1998 93.43 93.22 76.26 93.53 86.82 79.88 88.47
Relative Performance - 2
1993 3 2 1 3 2 1
1994 3 1 2 3 1 2
1995 3 2 1 3 2 1
1996 3 2 1 3 2 1
i 1997 3 2 1 2 3 1
1998 3 2 1 3 2 1
Average Relative Performance - 3.00 1.83 1.17 2.83 2.00 1.17
Cumulative annual returns - 25
Last two years 74.62 65.61 42.58 80.01 67.53 4797 69.57
Last five years 214.98 129.25 67.95 198.30 127.41 68.33 137.90
Factor average 2 241 -0.46 -333 -0.28
Factor median 27 2.00 -0.50 -3.00 0.00
Factor standard deviation 28 112 0.78 1.33 244

*All definitions are in Exhibit 1

84 STOCK SELECTION IN EMERGING MARKETS: PORTFOLIO STRATEGIES FOR MALAYSIA, MEXICO, AND SOUTH AFRICA WINTER 1998



ExHIBIT 27B

South Africa Scoring Model
Sample Period: 3/93-3/98
Number of Observations: 21 Quarterly

Performance Measure/ Portfolios - equal weighted Portfolios - value weighted Market
Summary Statistic Note* -1- -2- -3- -1- ~2- -3-  portfolio
Annualized average return (USD) 1 20.71 5.55 -4.35 14.99 8.44 -4.73 8.70
Cumulative return (indexed at 100 - start) 2 268.63 132.78 79.19 208.17 152.98 77.54 154.94
STD Deviation of returns 3 3141 24.72 247N 29.86 24.59 2534 25.91
Average annual excess return Rm 4 12.01 -3.15 -13.05 6.29 -0.26 -13.43
Rf 5 15.57 0.90 -8.66 10.03 3.69 -9.03
STD Deviation of excess rtns Rm 6 10.42 7.99 9.31 6.73 5.13 7.86
Rf 7 31.63 2492 2490 29.99 2477 25.52
T-stat: Average XS return Rm =0 8 2.68 -0.94 -3.22 2.68 -0.94 -3.22
Systematic risk (Beta) 9 1.15 0.91 0.89 1.13 0.93 0.93
Alpha 10 9.55 -2.21 -11.92 469 0.34 -12.67
Co-efficient of determination n 0.91 091 0.87
Average market cap 12 875416 6995.01 5780.97 7176.71
% periods > Benchmark 13 7143 5238 28.57 57.14 42.86 19.05
% periods > Bench up Mkt 14 69.23 53.85 30.77 53.85 53.85 23.08
% periods > Bench Dn Mkt 15 75.00 50.00 25.00 62.50 25.00 12.50
Max # of consecutive bmark outperformance 16 8 4 4 7 4 1
Maximum positive excess return 17 19.78 5.02 429 9.67 543 3.99
Maximum negative excess return 18 -6.55 -10.73 -11.36 -3.37 -732 -11.20
% periods positive returns to negative 19 200.00 162.50 90.91 200.00 162.50 75.00
% periods of negative returns 20 3333 38.10 52.38 3333 38.10 57.14 38.10
Max # of consecutive negative periods 2 3 3 4 3 4 5 . 4
Max # of consecutive positive periods 2 8 8 3 8 7 3 7
Cumulative annual returns - (index=100 each year) P4]
In sample 1993 21447 15727 132.87 164.39 155.14 136.39 154.24
1994 142.40 138.14 145.54 126.97 134.16 135.51 13132
1995 128.06 116.89 98.24 123.31 124.52 94.96 117.78
Out of sample 1996 85.71 80.56 70.79 95.02 78.56 67.77 82.94
1997 84.96 77.00 7433 88.79 92.57 77.72 8851
1998 9432 84.29 79.22 95.86 81.17 83.88 88.47
Relative Performance - 2
1993 3 2 1 3 2 1
1994 2 1 3 1 2 3
1995 3 2 1 2 3 1
1996 3 2 1 3 2 1
: 1997 3 2 1 2 3 1
1998 3 2 1 3 1 2
Average Relative Performance - 283 1.83 1.33 233 217 1.50
Cumulative annual returns - 25
Last two years 7220 55.77 49.50 79.27 64.50 54.59 69.57
Last five years 203.30 115.99 74.01 185.85 136.19 71.72 137.90
Factor average 2 249 -0.44 =334 -0.27
Factor median 27 2.50 -0.50 -3.00 0.00
Factor standard deviation 28 1.12 0.80 1.31 245

*All definitions are in Exhibit 1
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ExHIBIT 27C

South Africa Scoring Model
Sample Period: 6/93-12/98
Number of Observations: 10 Semiannual

Performance Measure/

Portfolios - equal weighted

Portfolios - value weighted Market

Summary Statistic Note* -1- 2= -3- -1- . -2- -3-  portfolio
Annualized average return (USD) 1 12.88 3.63 -2.45 11.76 4.61 -2.11 6.64
Cumulative return (indexed at 100 - start) 2 183.23 119.51 88.35 174.37 125.25 89.90 137.90
STD Deviation of returns 3 31.17 2529 2932 27.19 2641 26.77 25.64
Average annual excess return Rm 4 6.24 -3.01 -9.08 5.12 -2.03 -8.75
Rf s 8.03 -1.02 -6.95 6.94 -0.06 -6.62
STD Deviation of excess rtns Rm 6 8.74 7.57 9.84 6.26 545 593
Rf 7 3151 25.65 29.70 2745 26.72 27.13
T-stat: Average XS return Rm =0 8 1.86 -0.89 -1.80 1.89 -0.70 -3.13
Systematic risk (Beta) 9 1.18 0.94 1.08 1.03 1.01 1.02
Alpha 10 477 -2.56 -9.52 4.69 -2.03 -8.77
Co-efficient of determination n 0.94 0.91 0.89
Average market cap 12 878344 7173.67 612064 7359.25
% periods > Benchmark 13 80.00 40.00 30.00 70.00 50.00 10.00
% periods > Bench up Mkt 14 83.33 3333 50.00 66.67 66.67 16.67
% periods > Bench Dn Mkt 15 75.00 50.00 0.00 75.00 25.00 0.00
Max # of consecutive bmark outperformance 16 5 2 2 5 4 1
Maximum positive excess return 17 18.27 5.88 9.83 8.00 4.04 226
Maximum negative excess return 18 -5.33 -12.42 -15.04 -3.89 -8.00 -11.67
% periods positive returns to negative 19 150.00 150.00 100.00 150.00 150.00 100.00
% periods of negative returns 20 40.00 40.00 50.00 40.00 40.00 50.00 40.00
Max # of consecutive negative periods 21 2 2 2 2 2 2 2
Max # of consecutive positive periods 2 5 5 3 4 5 3 5
Cumulative annual returns - (index=100 each year) 23
In sample 1993 155.55 134.05 133.94 143.95 133.13 134.34 137.28
1994 136.80 141.04 148.13 125.45 139.24 134.12 131.32
1995 123.02 114.72 108.86 120.20 123.45 106.78 117.78
Out of sample 1996 83.75 82.21 72.16 93.17 78.87 72.55 82.94
1997 85.79 83.98 72.96 89.38 86.25 77.94 88.51
1998 9743 79.81 71.71 96.47 80.47 82.63 8847
Relative Performance - %
. 1993 3 2 1 3 1 2
1994 1 2 3 1 3 2
1995 3 2 1 2 3 1
1996 3 2 1 3 2 1
1997 3 2 1 3 2 1
1998 3 2 1 3 1 2
Average Relative Performance - 267 2.00 133 2.50 2.00 1.50
Cumulative annual returns - 25 :
Last two years 74.42 58.67 4790 79.47 60.51 55.27 69.57
Last five years 183.23 119.51 88.35 174.37 12525 89.90 137.90
Factor average 26 248 -0.40 2335 -0.29
Factor median 27 2.50 -0.50 -3.00 0.00
Factor standard deviation 2 1.08 0.75 137 2.46
*#All definitions are in Exhibit 1
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the out-of-sample period. The success rates (right axis)
are generally above 50%. The lowest success rate is 35%,
which coincides with the third quarter of 1997 when
the top portfolio underperformed the benchmark.
However, this quarter is anomalous. Indeed, the top
portfolio substantially outperformed the benchmark in
the fourth quarter of 1997 (here the success rate was
slightly below 50%).

CONCLUSIONS AND DIRECTIONS
FOR FUTURE RESEARCH

Most of the focus in both the research on
emerging markets and in the practice of investment has
been on the country selection mechanisms. Contrary
to conventional wisdom, country selection is not the
only way to add value in emerging markets; stock selec-
tion can also be a source of significant outperformance.

Indeed, the recent turmoil in Asia and many
other emerging markets emphasizes the importance of
the country selection mechanism. For example, even
though we show considerable ability to identify relative
winners and losers in Malaysia (top-portfolio perfor-
mance is sharply better than the bottom portfolio), any
investment in Malaysia in 1997 and the first part of
1998 is a bad investment. An investment of $100 in our
top portfolio at the beginning of the out-of-sample
period falls in value to $38 by May 1998.

So it is obvious that the country selection mech-
anism is still very important, but perhaps more than at
any other time stock selection is just as important.
Prices are relatively low (compared to last year), sug-
gesting that top-down value-based strategies might find
some of these markets attractive. But which stocks
should be purchased and which should be sold? Our
analysis is useful because we provide detailed informa-
tion about 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 impor-
tant information about stocks to avoid. With the
recent volatility in many emerging markets, this type
of risk control is increasingly important for active
portfolio management.

The most pressing problem for future research is
the merging of the country selection and stock selec-
tion exercises. In all of our reported scoring screens, the

88 STOCK SELECTION IN EMERGING MARKETS: PORTFOLIO STRATEGIES FOR. MALAYSIA, MEXICO, AND SOUTH AFRICA

weights on the factors are constant through time. It
makes sense that some factors perform better in certain
economic environments. Hence, to enhance the perfor-
mance of the stock selection mechanism, it is important
to know both the current economic state and have an
expectation of country performance that interacts with
the factor weights. This is the research direction that we
are currently pursuing.

ENDNOTES

The authors thank Martin O’Hare and Caroline God-
den at Merrill Lynch Global Asset Management Ltd. for their
valuable input. Statements in this publication do not reflect
the views currently or previously held by Merrill Global Asset
Management Limited (MLGAM) and are not 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 conducted at MLGAM and
does not constitute investment advice. Any information con-
tained herein is not warranted by MLGAM to be accurate.

ITo list a few important references, Graham and Dodd
[1934], Basu [1977, 1983], Rosenberg and Marathe [1979],
Banz [1981], Reinganum [1981], Keim [1983], DeBondt and
Thaler [1985], Chan, Hamao, and Lakonishok [1991], Fama
and French [1992, 1993, 1995, 1996, 1998], Ferson and Har-
vey [1994], Lakonishok, Shleifer, and Vishny [1994], Kothari,
Shanken, and Sloan [1995], Jagannathan and Wang [1996],
Daniel and Titman [1997], Brennan, Chordia, and Subrah-
manyam [1998], Ferson and Harvey [1998a, 1998b], Davis,
Fama, and French [1998], and Rouwenhorst [1998a, 1998b].

2See Bekaert and Harvey [1995, 1997, 1998a, 1998b]
and Bekaert, Harvey, and Lumsdaine [1998].

3Claessens, Dasgupta, and Glen [1997] examine beta,
size, trading volume, dividend yield, and earnings price ratios.
Rouwenhorst [1998b] examines price-to-book, size, momen-
tum, and beta.

*See, for example, Bernstein [1995].

3See, for example, DeBondt and Thaler [1987], Jaffe,
Keim, and Westerfield [1989], Chan, Hamao, and Lakonishok
[1991], Fama and French [1992, 1993, 1995, 1996, 1998],
Ferson and Harvey [1994], Lakonishok, Shleifer, and Vishny
{1994], Davis [1994], Kothari, Shanken, and Sloan [1995],
Jagannathan and Wang [1996], Daniel and Titman [1997],
Brennan, Chordia, and Subrahmanyam [1998], Ferson and
Harvey [1998a, 1998b], Davis, Fama, and French [1998], and
Maroney and Protopapadakis [1998]. Daniel, Hirshleifer, and
Subrahmanyam [1998a] present a theory of overconfidence
that attempts to explain why fundamental factors predict the
cross-section of asset returns. Fama and French [1996] argue
that the attributes represent risk exposures.

There is considerable literature on slow adjustment to
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earnings announcements. See Bernard and Thomas [1989,
1990]. The information in analyst recommendations has
been studied recently by Womack [1996] and Michaely and
‘Womack [1996].

’See Jegadeesh [1990], Lehmann [1990], and
Jegadeesh and Titman [1993].

8See, for example, Banz [1981], Basu [1983], and
Jaffe, Keim, and Westerfield [1987].

“See also Herrera and Lockwood [1994].
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