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Abstract

This paper presents the results of an empirical test of the capital asset pricing
model (CAPM) on the returns on Philippine common stocks from 1990 to 2000. The
test uses the two-step cross sectional regression (CSR) procedure to compute for the
beta of each asset and the parameters of the Sharpe-Lintner version of the CAPM. The
basic data used in the study consist of average monthly returns of 50 representative
common stocks drawn from a stratified random sampling process.

Test results show that there are sub-periods that support the predictions of the
CAPM, but other sub-periods yield results that run counter to the CAPM predictions.
These results are unaltered after incorporating the Shanken correction factor that ad-
dresses the error-in-variables problem inherent in CSR. Further tests also show that, in
the short run, factors other than risk explain the cross section of asset returns and that
the relationship between return and risk may not be linear.

JEL classification: G12, C31
Keywords: Asset pricing, capital asset pricing model

1. Introduction

The capital asset pricing model (CAPM) is the first equilibrium model of asset
pricing under uncertainty. Developed by Sharpe [1964] and Lintner [1965], the
model establishes the link between the risk and return of assets based on the
fundamental portfolio framework of Markowitz [1959]. According to the CAPM,
in a frictionless one-period economy with infinitely divisible assets and no
asymmetric information, the portfolio of all invested wealth, or the market portfolio,
will itself be a mean-variance efficient portfolio. The model predicts that the
expected return on assets is equal to the sum of the return on a risk-free asset and
the product of the beta of the asset (i.e., the covariance of the asset’s return with
the return on the market portfolio divided by the variance of the market return)
and the expected return on the market portfolio.

* Assistant Professor, UP College of Business Administration. The author wishes to thank the
editor, professors at the College of Business Administration, and an anonymous referee for their
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Research, Inc.
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Apart from being the first model of its kind, the CAPM draws its appeal from
the convenience in applying linear regression estimation techniques. Many
empirical studies have emerged to investigate the pricing implications of the CAPM.
Initially, key empirical studies seemed to support the mean-variance efficiency of
the market portfolio (e.g., Black, Jensen, and Scholes [1972], Fama and MacBeth
[1973], and Blume and Friend [1973]). However, further studies identified some
inconsistencies between the predictions of the CAPM and the empirical relationship
between return and risk (e.g., Pratt [1967], Friend and Blume [1970], and Miller
and Scholes [1972]), and gave rise to refinements, modifications, and advances in
model specification and estimation procedures (e.g., Black [1972], Merton [1973],
Ross [1976], Hansen and Singleton [1982], Campbell [1993] and [1996], Cochrane
[1996], and Fama and French [1996]).

More recently, studies continue to enrich the literature on asset pricing by
developing new approaches in assessing different asset pricing models. For
instance, Hansen and Jagannathan [1997] developed a methodology for examining
specification errors in asset pricing models. Using this methodology, Hodrick and
Zhang [2000] evaluated several asset pricing models and found that, except for
Campbell’s dynamic asset pricing model, none of the models correctly prices returns
that are scaled by the term premium. Empirical findings like these raise new
questions and, as a consequence, open new avenues for basic and empirical research
in asset pricing.

In the Philippines, the literature on asset pricing remains limited. There are
only a handful of empirical tests of asset pricing models largely focusing on areas
that have addressed the anomalies of the CAPM. (e.g., Perez [1979], Francisco
[1983], Mangaran [1993], and Bautista [1999]). A related but altogether different
line of inquiry where the literature is more sparse is market efficiency (or rational
expectations in the macroeconomics literature). The studies by Cayanan [1994]
and Bautista [1996]! fall in this category.

Meanwhile, the CAPM continues to be used in the Philippines in estimating
asset returns and cost of capital without establishing empirical support for the
cross-sectional relationship between returns and risk. Thus, a baseline study for
an empirical test on the CAPM for the Philippines is in order.

Using 50 common stocks listed in the Philippines Stock Exchange (PSE) that
were selected in a stratified random sampling process, this paper estimates the
parameters of the CAPM based on the average monthly stock returns for the period
1990 to 2000. It employs the two-step cross sectional regression procedure to
compute for the beta of each asset and the parameters of the Sharpe-Lintner version
of the CAPM. The Shanken correction factor is used to address the error-in-variable
problem that is inherent in the CSR

! Although symmetric information is one of the key assumptions in deriving the CAPM, it
cannot be said that empirical support of the CAPM implies market efficiency. See Lintner [1969]
and Black [1972] for detailed explanations.
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The remainder of this paper is organized as follows: Sections 2 presents the
methodology. Sections 3 and 4 present the data and discuss the empirical results,
respectively. Section 5 concludes.

2. Methodology

2.1. The model: cAPM

Modifications and refinements added to the initial specification of Sharpe
and Lintner have produced different versions of the CAPM. In this study, the
empirical investigation is limited to the basic Sharpe-Lintner version.

The simple CAPM version relies on four key assumptions [Black 1972], namely,

a.

All investors have the same opinion about the possibilities of end-of-period
values of all assets. They have a common joint probability distribution for
the returns on available assets.

The common probability distribution describing the possible returns on the
available assets is joint normal or joint stable with a single characteristic
exponent.

Risk-averse investors choose portfolios that maximize their expected end-
of-period utility of wealth. The utility function increases at a decreasing
rate as wealth increases.

An investor may take a long or short position of any size in any asset,
including the riskless asset. Any investor may borrow or lend any amount
at the riskless rate of interest.

Following these assumptions, it can be shown that the expected return on the
i'h asset is as follows:

E[R]=R; + Bin(E[R,]-R;) (1)

where:

R, : return on the market portfolio

R ¢ ireturn on the risk-free rate
ﬁim : COV(R:' ’Rm )/ Var (Rm)

Alternatively, the Sharpe-Lintner version of the CAPM may be expressed in
terms of the returns in excess of the risk-free rate. Defining Z; as the return on the
i'h asset in excess of the risk-free rate (i.e., Z; = R; — Ry ), the CAPM equation can
be expressed as: ’

E[Z,-]=,6},,,E[Zm] 2)
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where:
Z,, :excess return on the market portfolio of assets
Bim :Cov(Z;,Z,,)[Var(Z,,)
Inasmuch as empirical tests on the Sharpe-Lintner version of the CAPM use
excess returns, the latter expression is used in this study.?
Empirical tests of the CAPM center on the three main implications of equation
(2) [Campbell et al, 1997):

1. The intercept is equal to zero;

2. The beta accounts for the entire cross-sectional variation of expected excess
returns over the risk-free rate; and

3. The market risk premium is positive (i.e., E[Z,]>0).

2.2. Estimation procedure: cross sectional regression

Fama and MacBeth [1972] developed the cross sectional regression approach
which involves a two-pass procedure. In the first pass, the betas are derived from
the OLS estimate of the following time series regression:

Zy=a;+ P Z,, +e¢ t=1,2, ... T for each asset i. (3)

Given f,,, the beta estimate for each asset, the procedure moves on to the
second pass that involves an OLS estimate of the cross sectional regression of

Zy=Yo, +YuBm+&  foreachtimet,r=1,2..T. 4)
Let

Yo = Elyo.]

n=Enl.

Using the standard t-test, the CAPM predicts that

1. the intercept, y,, is not statistically different from zero, and

2. the coefficient, y;, which represents the market risk premium, is positive
and is statistically different from zero.

There have been modifications to the cross sectional regression procedure
developed by Fama and MacBeth. Black, Jensen, and Scholes [1972] used 10
portfolios derived from all of the stocks in the New York Stock Exchange from
1931 to 1965, rather than individual assets, to obtain sufficient dispersion in asset

2 Theoretically, the risk-free rate is non-stochastic, Thus, equations (1) and (2) are equivalent.
However, representations of the risk-free rate are stochastic; Consequently, the betas in the two
equations differ.
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betas. Cochrane [2001] outlined a technique that uses average asset returns in
estimating equations (3) and (4). This study adopts the methodology outlined by
Cochrane.

Since the betas that are generated in the first pass are simply estimates of the
true betas, they are subject to errors. Consequently, the estimates of the cross-
sectional regression suffer from error-in-variables. To correct the error-in-variables,
this study employs the approach developed by Litzenberger and Ramaswamy [1979]
and refined by Shanken [1992].3 This approach multiplies the variance of the
parameter estimates by an adjustment factor (1+ (g, -, i / (o, )?), where...

M,, - mean of market return

Yo : parameter estimate as defined in equation (4)

0'3, : variance of market return

3. The data

3.1. Sample selection process

This study uses monthly returns from 19904 to 2000 on 50 publicly traded
common stocks in the Philippine Stock Exchange (PSE) that were introduced prior
to 1999. The returns on common stocks introduced to the local bourse after 1999
are not included since they have yet to establish a reasonably long historical price
series that is suitable for analysis.

In choosing the 50 representative samples, this study employs a two-stage
stratified random sampling process described below.

STAGE 1. From the population of 309 issues listed in PSE at the end of year
2000, the following were initially excluded:

»  Suspended or halted common stocks (as of Dec 2000) 15 issues

»  Preferred Stocks 38 issues

«  Warrants, Philippine Deposit Receipts, etc. 10 issues
The balance is composed of 246 locally tradable common stocks.

STAGE 2. From the balance of 246 stocks, 50 were chosen: five from each
decile based on market-capitalization.

Chart 1 illustrates the sample selection process. Table 1 enumerates the stocks
that were chosen from each decile and their respective sectoral classification and
market capitalization,

3 An alternative approach adopted by Fama and Macbeth minimizes the error-in-variables
problem by grouping the stocks into portfolios and increasing the precision of the beta estimates.

4 Data availability is the main consideration in choosing the starting year of the sample. The
longest time series that is available to the author starts with the year 1990.
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3.2. Profile of the sample

The sample generated from the selection process is a good representation of
common stocks in the Philippines. The 50 representative stocks comprise 23 percent
of the total market capitalization of all tradable common stocks. In terms of number,
the sample accounts for about a fifth of the total number of common stocks. In
addition, each sector is represented in the sample, albeit in varying degrees (Table
2). In terms of returns, the sample has considerably higher returns compared with
the composite market index and the 91-day Treasury bill rates. This is due
principally to the dividends that were given by the companies. (Chart 2)

3.3. Asset returns
SIMPLE RETURNS. The net monthly return of an asset is computed as®:
R ={Run-R}/R (5)

where:
R; :return on asset 7,
P41y s price per share of asset i at the end of the month ¢ + 1, and

F, :price per share of asset i at the end of the month ¢.

SIMPLE RETURNS WITH DIVIDENDS. If a dividend is declared, the net return is
computed as follows:

Ri={Ryy+D,-R}/R ©)
where:
D, : dividend declared within the period (z,£+1].
Inasmuch as dividend can either be a stock dividend or a cash dividend,

equation (6) can take on any of the following forms:
*  Returns with stock dividend

R, = {Py.[1+SD,1- B}/, @)

where:

SD, :stock dividend declared within the period (£,¢+1], in percent.

«  Returns with cash dividend

R, ={R4.y+CD,~R}/F, (®)

% In case an asset was not traded in a given month, it is assumed that its price is equal to the
previous month-end price.
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Chart 1. Sample Selection Process

Population | l[ Sample Selection Process
First Decile } Five Stocks
Second Decile } Five Stocks
Third Decile ’ Five Stocks
Fourth Decile ’ Five Stocks
Fifth Decile } Five Stocks
Tradable : Satile:
. . ] ple:
Common Fifth Decile } Five Stocks 50 Stocks
Stocks : = :
Sixth Decile ’ Five Stocks
Seventh Decile } Five Stocks
Eighth Decile » Five Stocks
Ninth Decile } Five Stocks
Tenth Decile } Five Stocks
Suspended/Halted
Common Stocks
» Preferred Stocks Excluded from the Sample
= Warrants
= Phil Deposit
Receipts
= Others
where:

CD, : cash dividend per share declared within the period (£,¢+1].

The data on month-end prices of the representative common stocks and on
dividends were gathered from the Research Division of PSE.
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Chart 2. Cumulative log returns
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3.4. Market returns

The net market return per month is computed as:
Ry ={Pugsry — P} /B> ®)
where:
R; : net market return per month,

P

n(e+1) - market price at the end of the month ¢ +1, and

B, : market price at the end of the month ¢.

By convention, the aggregate composite stock index is used as a proxy
variable in estimating market returns. In the Philippines, there are two aggregate
indices to choose from: the Phisix and the all-shares index. The Phisix is a market-
value-weighted index of 33 representative companies from different sectors of
the local bourse. All-shares index encompasses all shares that are traded in the
PSE. Both indices are readily made available by the PSE at the end of the trading
of each day. The time series can be sourced from the Research Division of the
PSE.

This study uses Phisix principally because of data availability. The all-shares
index, which was more recently introduced, does not extend to the earlier years
covered by the study.

3.5. Risk-free rate

Notwithstanding its limitationsS, this study uses the 91-day Treasury Bill rate
to represent the risk-free rate. To compute for the net monthly rate of return on the
risk-free asset, the following formula is used:

Ry ={1+TBR)/? -1, (10)
where:

Ry :monthly rate of return on the risk-free asset, and

TBR : annual rate of return on 91-day T-bill rate.

4. Empirical results

This study considers the period 1990 to 2000. For the purpose of testing the
CAPM, several sub-periods were used. (Table 3)

6 The CAPM model assumes that the risk-free rate is fixed; However, the treasury bill rate is a
stochastic variable. Most empirical studies on the CAPM use the 91-day Treasury Bill rate since it
is the closest representation of a risk-free asset.
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Table 3. Description of Sub-periods

Period Time frame Description

Period 1  1990.02 —2000.12  Entire sample period

Period 2  1990.02 - 1995.06  First half of the sample period

Period 3  1995.07-2000.12  Second half of the sample period

Period4  1990.02 - 1992.06 Pre-foreign exchange deregulation

Period 5 1992.07 - 1997.06 Post foreign exchange deregulation; pre-financial
crisis

Period 6  1997.07 —2000.12  Post foreign exchange deregulation; post-
financial crisis

At the first instance, most of the regression results generally show support for
the CAPM model in predicting the returns on common stocks in the Philippines.

TEST 1—Intercept is equal to zero. Using t-test, there is evidence to accept the
hypothesis that the intercept is equal to zero, except for periods 1 and 6;

TEST 2—Beta accounts for most of the cross-sectional variation of expected
excess returns. Except for period 6, which is saddled with uncertainties caused by
the financial crisis in the Southeast Asian region, all sub-periods show that risk
accounts for at least half of the total variation in returns across assets;

TEST 3—The market premium is positive. Except for period 6, all sub-periods
show that there is a positive relationship between risk and return. In addition,
there is enough evidence to show that risk is statistically significant in affecting
the level of returns.

On balance, only periods 2, 3, 4, and 5 confirm all the predictions of the
CAPM. (Tables 4 to 6). These results remain unaltered even after correcting for the
error-in-variables’. (Table 7)

The variation in the results across different sub-periods is reminiscent of the
findings of Fama and MacBeth [1972] and Fama and French [1972]. Using data
from 1926 to 1968, Fama and MacBeth established a positive relationship between
risk and return. In contrast, Fama and French used data from 1963 to 1990 and
found a negative relationship between risk and return. When Fama and French
conducted a re-run of their regressions for the period 1945 to 1965, their results
showed a positive linear relationship between risk and return.

Together with the results of the studies done in the US, this study confirms
that the CAPM prediction on the positive link between risk and return may fail in
the short run. Short-run episodes where the relationship can turn out to be positive
or negative cannot be discounted.. Within such time frame, factors other than the
beta can affect asset returns. A positive relationship will appear as long as the

7 This result is consistent with the observation of Cochrane [2001] that, for a monthly
interval, the Shanken correction factor is quite small and ignoring it makes little difference.
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long-run relationship is not significantly altered by these alternative factors (e.g.,
periods 1 to 5). A negative relationship can emerge if these alternative factors
become so significant in reversing the prediction of the CAPM.

To further test if there are other factors that affect asset returns in shorter time
periods, the average excess returns were regressed against three variables: the
beta, the square of the beta, and the variance of excess returns (patterned after the
test conducted by Fama and Macbeth). The square of the beta tests the possibility
of a non-linear relationship between risk and return. The variance of excess returns
tests if there is another factor that explains cross sectional variation in excess
returns. CAPM predicts that the square of the beta and the variance of the excess
returns have zero coefficients.

Results show that, in most cases, the two additional variables are significant in
explaining cross sectional variation in asset returns. (Tables 8 and 9) As such, the
CAPM prediction fails in all subperiods. This result provides further proof that, in the
short run, risk (as measured by beta) does not fully explain the cross sectional variation
in excess returns, and that the relationship between return and risk may not be linear.

Thus, short-run estimates of the single-factor CAPM result in specification
errors leading to biased estimates of the market premium. Such bias could also be
the reason behind the negative relationships that are found by some studies.

5. Findings and conclusions

This study tests the CAPM on Philippine common stocks using monthly returns
from the period 1990 to 2000 of samples that were chosen from a stratified random
sampling process. Based on a two-step cross sectional regression procedure outlined
by Cochrane [2001], tests performed on the Sharpe-Linter version of the CAPM
show results that support the predictions of the model for several sub-périods.
However, there are also some periods for which no support is found. Further tests
also reveal that, in the short run, factors other than risk explain the cross sectional
variation of asset returns and that the relationship between return and risk may not
be linear.

The limited empirical support for the CAPM is interpreted in the literature
either as evidence against the CAPM itself or as an indication of the inadequacy of
the testing methodology. Those that read limited empirical support as evidence
against the CAPM may be classified into two main threads of research based on
their objective: one, those that seek to verify the underlying assumptions of the
CAPM (e.g., market efficiency) and two, those that seek to test the influence of:
other factors in explaining the cross-sectional variation in asset returns. Those
that use limited empirical support for CAPM as evidence against testing methodology
explore alternative estimation procedures.
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In this paper, it has been shown that empirical support for the CAPM varies
with the time period. It suggests that CAPM’s prediction about the relationship
between risk and return is based on a long-run relationship. Thus, it cannot be
discounted that there are short-run episodes where the relationship can turn out to
be positive or negative due to alternative variables that may affect excess returns
in the short run.

Consequently, short-run estimates of the single-factor CAPM may result in
specification errors. Omitted variables that significantly affect excess returns yields
biased parameter estimate for the market premium.

The results of this study should serve as a caution for practitioners in the field
of finance. Inasmuch as CAPM has always been taught as a tool for assessing the
risk associated with the cash flow from a proposed investment project and for
estimating the project cost of capital, a naive use of the CAPM estimates may lead
to a misleading assessment of risk and cost of capital. One has to know the
underlying assumptions behind CAPM estimates: In addition to the timeframe, it is
important to know the data used, estimation procedure employed, and the model
specification adopted.

While this study uses data on asset returns, there are studies that use portfolio
returns. For instance, Black, Jensen and Scholes [1972] used asset portfolio returns
rather than asset returns to have sufficient dispersion in asset betas. Besides, the
use of asset portfolios may contain the error-in-variables problem that arises in
the second pass of the CSR. With regard to the data on market returns, it is common
to use the composite stock price index in deriving market returns. But this is not
without limitation. Alternative representation of market returns may provide better
estimates of the CAPM (e.g., Jagannathan and Wang [1993]).

Estimation procedure is also important, as a number of refinements in
estimating and evaluation of the CAPM have been developed. While this study
uses ordinary least squares, there are alternative estimation procedures that may
provide better estimates. Among these are the maximum likelihood estimation
(MLE) and the generalized method of moments (GMM).

Model specification reveals the underlying assumptions behind the refinements
in the simple CAPM. These include consumption-based CAPM, dynamic asset pricing
model, production-based asset pricing model, the three-factor model (i.e., Fama and
French [1996]) and the asset pricing model with time-varying beta. These models
may be tested to confirm if they capture variations in asset returns in the short term.



Yu: Testing the capv on Philippine common stocks

3

188510°0 0 0 0 0 0 (ousnes-g)qoig
01579 795€°181 L10Z°€8 16140°CS 91°8LS01 SIS'TEST onsnes-J
76L960°0 9LTE6L0 6L61L°0 $0Z01S0 ££29660 210186°0 parenbs-y pajsnipy
YTTS11°0 PLOL6LO $S8TL0 1020250 LT£966°0 66£186°0 pazenbs-y
651070 0 0 0 0 0 "qoid
120052~ 9899¢°€1 6v1T1°6 800V1TL 2058°701 1¥2€°0S onsnelg-)
8¥S8LT 1 89¥90%"€ £9628°0 €999L6'1 8198€1°0 9LYLEE 0 1017 PIS
¥9961°¢€- THPLY SP 19596°L TS6ST Y1 $89ST 1 61€86'91 JUD101JJ90)
viag
€970°0 6L7°0 9€1°0 869070 €5L0°0 91000 "qoid
78876T°C ¥8886°0- S0ES'1 69¥S8'1- SELT] T~ 9Z8YE €~ onsneIS-1
6716S1°1 1922y $£86°S1 CLEVES'T 69921 7S812T 1 10U7 ‘pIS
T6LLS9'T LEVLT b~ 629V ¥T 8LSYS T 6S1¥T T 80160 v~ JU2101J30))
upIsuor)

9 poriayg ¢ poriagd p poiiad £ poriayg Z poriay [ poriag

Wd VD 10)08J-2]3uIS—s)nsay uo1ssa13ay jo Arewnung ¢ ajqe],



The Philippine Review of Economics, Volume XXXIX No. | (June 2002) 137

Table 5: Empirical test of Sharpe-Lintner Version of the CAPM vs Criteria

Test Hypothesis Criteria
Test 1 Intercept is equal to zero p-value > 5%
Test 2 beta accounts for most of the R-squared > 50%

cross-sectional variation of
expected excess returns

Test 3 The market premium is positive slope is positive; p-value < 5%

Table 6: Summary of Test Results

Period | Period 2  Period3 Period4 Period5  Period 6

Test 1 v v v v

Test 2 v v v v v

Test 3 v v v v W neg. slope
OVERALL  FAIL PASS PASS PASS PASS FAIL

v : passed the criteria

Table 7: T-stats: Original vs adjusted for error-in-variables-

Period | Period 2 Period 3 Period 4 Period5 Period 6

Orig. t-stat

Yor -3.35 -1.83 -1.85 1.53 -0.99 2.29
Y1t 50.32 102.85 7.21 9.12 13.47 -2.50
Adjusted t-stat

Yor -3.03 -1.70 -1.80 0.72 -0.83 2.18

bar 45.49 95.51 7.01 4.31 11.28 -2.38
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