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Abstract

In this paper, we follow Harvey (1991) to investigate whether rates of return on Pacific Basin stock
markets can be explained by conditional version of Internutional Capital Asset Pricing Model
(JCAPM), which allows for time-varying expected returns, variances, and covariances. The results
show that most individual Pacific Basin markets can be described by the conditional 1ICAPM.
However, the multiple markets’ tests do not suppost the conditional ICAPM formulation, and the
estimates of world reward to risk ratio are not the same across these markets. Furthermore, the Ghysels
and Hall test (Ghysels & Hall, 1990a, 1990b) shows that the estimates of parameter are also unstable in
the conditional ICAPM formulation. This implies that it is difficult to use world return te deseribe the
relationship between expected return and risk for the Pacific Basin stock markets. © 2000 Elsevier
Science Inc. All rights reserved.
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i. Introduction

A number of studies have found that Pacitic Basin markets can play an important role in
improving diversification effects. For example, Bailey and Stulz (1990 have explored a
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substantial benefit to global investors from diversifying info these markets. The benefit results
from the fact that most Pacific Basin markets are uncorrelaied with sach other and with
developed markets. Unfortunately, little is known about how to measure the risks of
investments in these markets,

This paper investigates whether expected rates of return on Pacific Basin stock markets can
be explained by International Capital Asset Pricing Model (ICAPM). Therc are two primary
motivations for this study. Firstly, the market size of Pacific Basin stock markets have been a
sharp increase in the 1980s (see Solnik, 1991), and the rates of return are higher than those of
US and European markets. However, there is lack of a promising cropirical model to describe
the price behavior of these markets. As a result, the high rates of return are hard to interpret. I
the expected rates of return can be described by the ICAPM, the performances of Pacific
Basin stock markets can be compared with other markets. Besides, the benefits of interna-
tional diversification can be reinforced by including these markets with clearer understanding.

The second motivation is that Pacific Basin markets arc removing bairiers and becoming
more integrated mto the world capital market. However, the capital flows from developed
countries to emerging markets are substantially small than what shouid be observed,' e.g.,
Tesar and Werner (1993). Both works of Bekaert and Harvey (1995a, 1995k) and Claessens
{1995) show that the stock markets of Pacific Basin countries have become more, although
not fully, integrated with world financial markets. In a fully mtegrated market, two different
markets with the same risk must command the same expected return. Thus, if the ICAPM
can explain the expected rates of return on the Pacific Basin stock markets, the results can
be used to support the statement that these markeis have been integrating inio the world
capital market.

We follow Harvey (1991) 1o employ a version of conditional ICAPM that allows for time-
varying expected returns, conditional variances, and conditional covariances to study the
risk~return relationships for 10 Pacific Basin stock markets. A number of studies have
mdicated that risk premia are time-varyimg condition on some information variables, e.g.,
Fama and French (1989}, Gibbons and Ferson (1985), and Whitclaw {1994). The works of
Harvey (1989, 1991) show that a conditiona! ICAPM can help in explaining difference in
developed countries. However, the result of Harvey {1995) exhibits that the conditional
ICAPM fail to price emerging market assets correctly on average and are vnable to account
for the time variation in expected returns. The explanatory powers of the conditional ICAPM
are apparently different in different markets. In this paper, we further use a test of Ghysels and
Hail {19902, 1990b) to examine the structural stability of the conditional ICAPM in the
Pacific Basin stock markets.

Our empirical results show that Hansen’s (1982) J test of the conditional ICAPM cannot be
rejected for most Pacific Basin stock markets. However, the structural stability test shows that
the parameters of our FCAPM specification are not stable over time. Onty the tests of constant
3 specification arc not rejected for most markets, but most estimated 3’s are not statistically
significant. The results are similar (o the work of Garcia and Ghysels (1998) for other

! This phenomenon may result from home bias puzzle, which has several possible explanations, such as non-
traded goods, market inefficiencies, and capital flow restrictions. See, e.g., Lewis (1994}.



wd

Y-C Jan et ol / Global Finance Journal 11 (2000} 116 3

cmerging markets. The lailure of the conditional ITAPM to explain the Pacific Basin markets
may be due o the choice of information variables,” and improper ussumptions of fully
integration with world market and an efficiency world market portfolio,

The paper is organized as follows. In Section 2, the methodology is outlined. Section 3
describes the data. Section 4 presents the empirical results. Some concluding remarks are
made in Section 5.

2. Methodology

if Pacific Basin markets are part of a global market, the ICAPM? argues that the expecied
return should be proportional to its covariance of the market’s return with the world market’s
return. Harvey (1991) has shown that a conditional ICAPM which aliows the first and second
moments varying over fime can be verified by the following system ot equations,

— - . / !
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where v, 13 an # X 1 vector excess raturn on the markets to be examined from time r— 1 10 4,
e §8 the excess return on the world portfolio from ¢~ | w4, ¢, 13 the investor’s forecast errors
for the market returns, e, is the investor’s forecast error for the return on the world portfolio,
z,_1 18 5 information variables that are available to the investors, and ¢ are = sets of
parameters, p, is the pricing errors. A negative pricing error imiplics that the model is
overpricing, while a positive pricing error indicates that the model is underpricing.

Under ranional expectations, the error terms in Egs. {(1.1)-{1.3) must be zero condi-
tional on the information variabies. Henee, Egs. (1.1)-(1.3) can be estimated by Hansen’s
{1982) generalized method of moments (GMM), There are 2n+ 1) x s orthogonality
conditions and {# + 1) x vy parameters, which ymplies that the number of the overidentifying
conditions 15 equal to 7 x 5. As shown in Hansen (1982), Egs., {1.11-(1.3) can be tested
by these overidentifying restrictions, which is a chi-square statistic, x°, with # x 5 degrees
of freedom.

Al conditional moments, which include the means, variances, and covariapces, are
allowed fo change through time i Eqs. (1.1)}-(1.3). If some of these moments are
restricted o be constant, then more powerful tests can be posed. The taditional CAPM
restricts the cxpected excess return on an assct to be proportional to the cxpected cxcess
return on the market portiolio. This proportion is 3, which 15 the ratio of the asset’s
covariance with the market portfoho 1o the variance of the market porttolio. i 3 is imposed

Dumas (1994) pointed out that 2 major drawback of conditional moment specificstion is an arbitrary choice
of information variables.

? One of the convineing methods tor investigating whether a partivular market is internationally integrated is
based on an anaiysis of a security’s price (see Adler & Dumas, 1983). Under complete integration, two different
markets with the same risk must command the same expected retam.
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to be constant and other moments are time varying, the conditional [CAPM can be
examined by following equation,
kt =y ‘3;‘?)1;‘ (2)

where 4, 15 aiso the pricing error associated with the specification. Uncce the model is
speeified, Eq. {2) can form # X 5 orthogonality conditions, and GMM estimation can be used
to estimate these » paramecters, leaving n X {s — 1} overidentifying conditions to be tested.

Another moment that could be constant is the world reward to risk ratio. Under this
restriction, we can follow Harvey {1991} to test the conditional ICAPM by following
system equations,

Emr = FVenr — Zp—1| 6m (3 E)

2)

(Ve

Vp = P = ANy (

where X is the ratio of conditionally expected cxcess return to conditional variance on the
worid portfolio, and v, is the pricing errors correspending to this specification. 'This
formulation has (n—+1)xs orthogonality condittons, With s+ 1 parametcrs, there are
n x5 — 1 overidentifying conditions.

Although the Hansen’s ./ iest have been used widely to fest the orthogonality of
instruments and errors, s power o distinguish g variety of alternatives is challenged. For
example, Newey (1985) showed that such test may [ail against general misspecification that
causes cstimator inconsistency. To examine the siructural stability of the conditional ICAPM,
we used Ghysels and Hall {19901, 1990bj to test whether the formulas in Egs. (1.1)--(1.3)
Egs. (2)—(3.2) arc stable. Ghysels and Hall proposed a test for the structural stability of
models estimated by GMM that focused on the moment conditions across subsamples.
Specifically, this test is a split-sample test of structural stability. The Ghysels and Hall test
statistic is [Fq. (4}

2 H H
- —1/2 o o Sy . o |
GH= |,/ § ex2(r, O){V, My /7 é ey, b)j (4)
=1 (=

where n, i1s the second subsample size, and ¢, is the error ferm corresponding to the
conditional ICAPM for the second subsample cvaluated at the parameter estimates from the
first subsample. The matrix ¥V, is a weighting matrix defined as [Eq. (5)]
~ Ny =1 -1 5" \
Vo =8 +cDy(D\S, Dy) D) (5)
where S, and 8, are estimates of the weighting matrices for the first and second subsamples®,
¢ is the ratic of #s1,/ny, and D, and D, are the derivatives of first and second subperiod moment
conditions with respect to the parameter vector. The Ghysels and Hall test is asymptotically
. - 2 . < P ~ 5 P ..
distributed w* with degrees of treedom equal to the number of crthogonality conditions.

* We use the estimates over the second subsample to construct S,. Oliner, Rudebusch, and Sichel {1996)
showed that the Ghysels and Hall test can be very sensitive to the choice of a weighting matrix 8,. In their
numericat results, using the estimates over the second subsample to construct 8, have more power against
altermative.
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The Ghysels and Hall test applies to cases where there are prior knowledge about regime
switches.” In this study, we usc a 50- 50 sample split (o examine the structural stability.

3. Data and sammary statistics

Maost of the data used in this study arve local indices that are major broad-based indices
published in their own countrics. This is because most global financial nstitutions have not
constructed market indices for some Pacific Basin markets {¢.g., Morgan Stanley Capital
[nternational (MSCH)), or some indices that include only 10-20% of the bisted stock seiccted
on the basis of large capialization may not reflect the whole market’s behavior {e.g.,
International Finance Corporation’s Emerging Markets Data Base). There are 10 local indices
inchuded 1n this study: Taiwan Weighted Index, Hong Kong Hang Seng Index, Japan Nikket
225 Index, Malaysia Kuala Lumpur Composite Index, Stock Exchange of Thailand, Korea
Seout Composite Index, Singapore Straits Times Index, Indonesia Jakarta Composite Index,
Philippine Manila Composite Index, and Australia All Ordinary Share index.

The local indices for Hong Kong, Malaysia, Thailand, and Scuth Korea come from Pacific
Basin Capital Markets Databascs (PACAP), and the Taiwan Weighted Index comes from the
Taiwan stock market statistics database. The remaining five local indices are drawn from the
German and International Financial Database (GERFINY. Each local index is treated as a
stock portfol:o. Monthly index duata are available for seven markets from January 1972 to July
1995: data for the Philippines and Australia start from January 1986, while data for Indonesia
start from December 1987,

We chose the Standard and Poor’s 500 Compostic Share Index (S&P 500} as the market
portfolio of the United States. The world portfohio is represented by the MSCI world index,
which contains 20 countries and 1467 companies. To avoid the critigue of Roll (1977}, we
must assume that the MSCE world index is an efficient benchmark portfolio. Fortunately,
some studies fail to reject the efliciency of the MSCI world index, e.g., Harvey {1991}

Al the market returns are calculated in US dollars and represented as the excess retumn
over the holding yield on the 1-month US Treasury bill rate from the US Financial (USFIN)
database. The instrumental variables should have the ability to predict the future prices and be
available to the investors. There are two sets of instrumental variables: common and local
instruments. While all markets share the same common mstrumental variables, each market
has its own local instrumental variables. The instrumental variables are treated as the lincar
filter and used to catch the time variation of the expecied retarn, volatility of return, and
covariance ¢f the market return with the world retum.

The selections of common instrumental variables were drawn from studies of US stock
returns. Following Dumas and Seolmk (1995} and Harvey (1991}, we used the following
instrumental variables as common set: the lagged world excess siock return, the lagged
US excess stock return, the US dividend yield, the US term structure premium between

% There are some works that can be used to test structural stability with unknown change point, e.g., Andrews
(1993} and Wright (1997).
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Fable 1
Summary statistics for the market retwrns and the instrumental variables

Axtovorrelation

Standard o~ ~ i
Variable Mean  deviation Reward/risk rhol rhod thol2 Skewness  Kurtosis
Panel A: market refurns
Philippines 0.0274 0120 0.2276 .17 - .00 0.05 978 162
Indonesia 0.0178  0.110 0.1614 0.33* - 0.03 - 0.0 3.15 16.08
Taiwan 0.0147 0.125 6.1181 0.15% 0.11 0.09 0.65 3.30
Hong Kong 0.0112 0.094 0.1186 (.04 - .12 - 001 --0.57 2.59
Singapore 0.008C 0071 3.1127 4.09 0.07 .00 — 17 6.48
Malaysia 0.0077  G.080 (1.0965 G.10 (.04 — (.0} -3.30 1.97
Japan 0.0055  0.067 0.0818 (.06 0.4 0.10 0.25 1.35
Australia (.0048  3.069 0.0699 .09 - (.03 014 - 217 13.73
Thailand 0.0047 O.078 0.0606 0.18% - 0.09 .08 6.07 2.85
South Korea 0.0046  0.072 (.0637 .05 0.09 0.10 (.52 .50
us 0.0038  0.042 {.0909 0.02 - 007 — .08 — (.70 417
Warld 0.0038 0.042 (0.0500 .02 -0.01 - 0.01 (.48 1.80
Panel B: instrumental variables
US dividend yield 0.0337 0.008 41098 (3.956* 0.84% (.58% - -
Treaswry bill spread  .0051  0.007 (.7391% $.23%  —0.08 G.18% -
Junk bond spread 0.0124 0.005 2.5833 0.95% 0.82% 8.58%

* Significant at the 5% level based on an approximate standard deviation of 1/ vobs, where obs is
usable observations.

the i-month and 3-month Treasury bill rate, the US defauit sk yicld spread between
Moody’s Baa and Aaa bonds, and a dummy variable for the month of January. We used the
LIS excess stock return as an extra instrument vartable, because Hamao and Masulis (1988)
showed that the US market leads the Pacific Basin markets. The local information set
contains the lagged world excess return, the US term structure premium, the US default risk
yield spread, a January dummy variable, the lagged own-market cxcess return and the return
on the exchange rate.’ The return on the cxchange rate was included as a local instrumental
variable because of its significant influence on the naticnal index return, which was found by
Roll {1992}

The sumimary statistics for the 10 Pacific Basin markets, the MSCI world index and the
United States market are presented in Table 1, which contains the unconditional means,
standard deviations, reward to risk ratios, skewness, kurtosis, and autocorvelations of the
monthly retwns calculated by oxcess returns over the [-month bill rate. AH the 10 Pacific
Basin markets have mean excess retumns exceeding retums on the US market and the MSCH
world index. However, the volatilities of retums of the US market and the world portfolio are
lower than those of Pacific Basin markets. There are six markets (the Philippines, Indoncsia,

¥ The local instrumental variables are chosen because they improve the adjusted coefficient of determination
for nine of the 10 Pacific Basin markets during the sample peried, which is not presented in the paper and is
available from the authors upon request. The exchange rates are drawn from the Foreign Exchange (FOREX)
Database.
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Table 2

Unconditional correlstions of the market returns

Market Ph In Tw HK Sg My o An Th Ko [SK)
World 027 —-0.02 025  ~0.08 0.50  0.43 072 (.52 .01 027 076
Philippines Fh 0.22 0.10 0.03 041 042 012 0.16 0.08 .14 .25
indonesia In — .03 .20 014 018 014 U6 018  0.09  0.08
Taiwan Tw .08 0.36  0.32 425 030 0.17 014 0.20
Hong Kong HK 001 001 —011 004 0,26 0.07 004
Singapore S5g 0.89 036 0356 002 415 049
Malaysia My .26 0.43 0.04 013 044
Japan Ip 032 -0.12 32 038
Australia An 0.04  0.08  0.50
Thailand Th 0.09  0.06
South Korea Ko .15
Us Us

Taiwan, Hong Kong, Singapore, and Malaysia), which have higher reward to risk ratios than
those of the US market and the MSCT world index. The high reward—risk ratios may refiect
the economical growth for these countries during the sample period.

The markets that exhibit significant first-order autocorrelation are Indonesia, Taiwan, and
Thailand. The other seven markets have not yet reached the significant level, but all of them
have first-order autocorrelations higher than those of the US and the world portfolio. At the
same time, the skewness and kurtosis measures also imply that the retwrn pattemns of Pacific
Basin markets are not likely drawn from normal distributions. The nonnormality may result
from the serial correlation in these markets.

Summary statistics for some of the instrumental variables are also presented in Table 1. All
of the three variables (US dividend vield, Treasury Bill Spread and Junk Bond Spread)
exhibit signiticant first-order autocorrelation.

The correlation matrix of total market retwrns in Table 2 shows that most Pacific Basin
markets are generally less correlated with the world portfolio than the US market is. However,
Japan, Australia, and Singapore exhibit more than 0.5 correlation with the world portiolio.
Some of the Pacitic Basin markets have not moved together on average. This is because of
the autocorrelation patterns existing in these returns, which cause the unexpected retums to be
measured with noise and biased.’

4. Empiricai results

Tests of the conditional ICAPM are examined for 10 Pacific Basin markets. The
conditional moments are allowed toc be time varying. The constant 3 and constant world

7 To compute the true relation between stock returns across markets, Bailey and Stalz (1990) suggested that
the return should be subiracted from a predicted return that is based on past renurns before the return is used to
compute the correlation.
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reward to risk ratio are also imposed on these tests. These tests are presenied for individual
markets as well as multiple markets.

4.1. Conditional ICAPM with lime-varving moments

Table 3 presents tests of Eqs. (1.1}-{1.3), which is the conditional ICAPM that allows for
time-varying expected returns, variances, and covariances. The test for an individual market
may not be powerful because the same conditional cxpected retwmn teo conditional variance on
the world portfolio is not imposed across the 10 Pacific Basin markets. Henee, when the test
for an individual market is rejected, this market cannct be interpreted by the conditional
ICAPM. However, the contrary may not be truc.

The Jiest shows that Hong Kong and Thailand are rejected at the 1% significant level, and
Japan is rejected at the 10% sxguiﬁvam level, when common instruments are used. For local
instruments, Hong Kong and Thailand arc rejected at the 1% level, and Indenesia and
Malaysia are rejecied at the 10% level. Only Hong Kong and Thailand are rejected at the 1%
significant level for cither instrument set among the 1§ Pacific Basin markets. The sizes of the
adjusted coefficient of determination (R”) for error terms with instrumentai variables are
noticeable in the Hong Kong and Thailand markets. These two markets have adjusted R
greater than 6.8%, no matter what instruments are used. This implies that the assumptions for
the GMM estimation are not satisficd because the instrumental variables are correlated with
the error terms. For the US market, this model cannot be rejected by common instruments.

Next, the seven markets whose tesis are not rejected at the 5% level are gathered into two
groups: group 5, which starts in fanuary 1979, consists of Taiwan, Sincrapor@ﬁ Malaysia,
Japan, and Korea; group 7, which starts i Januzary 1986, consists of group 5, the Fhilippines,
and Australia.® Using common instruments, the resuits are different for these fwo groups.
While group 5 is not rejected, group 7 is rejected at the 1% levell The rejection of group 7
may indicate that the conditional world reward to risk ratio is not the same for these seven
markets. This may either suggest that the world portfolio is not conditionally mean—variance
efficient or that some Pacific Basin markets have not integrated into the world market.

Some additional resulis are aiso presented in Table 3. The average pricing crrors and the
average absoluie pricing errors are reported in the fourth and fifth cohunns. Most Pacific
Basin markets have positive average pricing errors, indicating that the actual retumns are on
average higher than the expected refurns predicted by the conditional ICAPM. When
compared to the US markel, it is very mteresting o see that the average pricing error and

average absolute pricing error {or the US market arc close to zero. This indicates that the
conditional JCAPM is suitable for the US market and the US market has mntegrated into the
world markets.

We uscd Ghysels and Hall {19502, 1990b) to examine the structure stability of GMM
catimations. The results are represented in the last column, Most markets are rejected. Only
Hong Kong in the common instrument and Malaysia in the local instrument are not rejected.

® The sample period for Indonesia s from December 1987 to July 1995, which is too short to be employed for
the multiple markets test.
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Table 3

Tests of the conditional ICAPM with time-varying moments

Average Average Average
Market return I* priciag error®  absolute error® e S GH'
Philippines 0.0274 C 0.0025 0.0113 - 4.0201 n.c.
L 0.0016 0.0115 — 30186
Indonesiz 0.0178 C 0.0004 0.0643 - 0.0277
L 0.0011 0.0038 - (L0195
Taiwan 0.0147 < 0.0001 0.0063 0.0131 >
L 0.0004 0.0066 0.0184 78810 [
Hong Kong 3.0112 C 0.0012 0.0075 0.1307 21 9G4 7k 18472
L - .0084 0.0246 0.0680 331971 i
Singapore 3.0080 C - 0.0001 0.0043 - 0.00t6 100167
L 0,0003 (0.0052 — (0020 100823
Malaysia 90077 C - 0.0003 0.0042 — {1.007% 7122
I - 0.0004 00656 - (.0072 13 H) (F
Japan 0.0055 C (.3003 0.0033 U 159 1 ‘s 8355
L 4.5006 {1.0062 (0.0154
Austratia 0.0048 C - 0.0001 0.0062 —{.0164
i 0.0008 0.0061 0.0195
‘Thailand 0.0047 C 03.0006 0.0052 0.1443
L 0.0001 0.0061 0.1448
South Korea 0.0044 C 0.0003 0.0034 00112
L. - 0.0626 0.0087 00026 7.
s 0.0034 C — 0.000¢ (3.0018 (.02240 4.‘)‘;“)5 »,U.QQZ*"""
Group 5% - C - 43 4403
Group 78 - C - 83 7227k

The system of equations in Eqgs. (1.1)-{1.3) is estimated with the GMM. n.c. denotes that the GMM estimation
in the first subsample 15 not convergence.

* The instrumental variables contain two sets: commeon instruments (CY and local instruments (L),

" This average error is By divided by the average conditional variance of the world portfolio for market /.

© This average absolute error is p,, divided by the average conditional variance of the world portfolio tor

market f.

9 The adjusted coefficient of determination is obtained from a regression of the error term P on the
instrumental variables.

¢ The mintmized value of the GMM criterion function. For the individual market test, there are 21
orthogonality conditions and 14 parameters leaving seven overidentifying conditions. For the multiple market test,
there are 35 and 49 overidentifying conditions for group 5 and group 7, respectively.

" Ghysels and Hall (1990, 1990b) structural stability test, which is an asvmptotically distributed x° with
degrecs of freedom egual to the number of orthogonality conditions.

? Taiwan, Singapore, Malaysiz, Japan, and Kores. These markets are not rejected at the 3% significant level in
the individual market test and start from 1979:2.

b Group 5, the Philippines and Australia, which are not rejected st the 5% significant level in the individual
market test and start from 1986:2.

* Significant at the 10% level

** Significart at the 5% levcl.

#*% Significant at the 1% level.
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However, these two markets are aiso r Pjectcd in the Hansen’s .J test. Although the time-
varying second moment specification allows the expecied reiumns, variances, and covariances
to change over time, its usefulness depends on the stability of linear filter parameters. When
the stability is rejected, caution must be observed in using this specification {0 measure the
relationship between return and risk.

4. 2. Conditional ICAPKM with constant 3%

Table 4 presents results for testing Eq. (2), which is the conditional ICAPM with constant
3. This is a test of the conditional version of the original Sharpe -Lintaer formulation, which
assumes that expected market excess retums are proportional to the cxpected world portfolio
eXCess returmn.

For the ./ test, only Thailand is rejected at the 5% level with common instruments. When
local instruments are used, Indonesia, Malaysia, and Thailand are rejected at the 10% level.
For the markets whose tests are rejected, their corresponding adjusted 2° are larger than those
of other markets. This indicates that the ervor terms arc cormrelated with the instruments for
these 1t jﬁt'{cd markets. The test for the US 15 not rejected at the 10% level. The Hong Kong
market is rejected when time-varying moments are used, but is not rejected when the constant
3 restriction is imposed. In Hong Kong, the linear filter used to form the conditional first and
second moments may perform unsstisfactory, resulting in the rejection of time-varying
moments formulation.

The markets whose lests are nol rejected at the 3% level are gathered into two
groups: group 6, which starts in January 1979, consists of Taiwan, Hong Kong,
Singapore, Malaysia, Japan, and Korca; group 8, which staris in January 1986, consists
of group 6, the Philippines, and Australiz. Tests for these two groups are not rejected
with common instruments, reinforcing the assertion that this model is well fitted for
these markets.

The tourth cotumn of Table 4 provides the information about the . The order of the 3%s
is almost the same as the order of the average returns for the markets whose tests are not
rejected. A difforence between the estimated 3's of Pacific Basin markets and that of the
US market lies in their consistent standard errors. Only two markets of the 10 Pacific
Basin markets have cstimated 3°s with more than 2 standard errors from zero with
common instruments. When local mstruments are used, there are five markets with more
than 2 standard errors from zero. However, the {3 of the US market is statistically different
from zero. Buckberg (1995} has pointed out that an insignificant 8 implies that the market
is noisy and velatile, leading t0 a large standard crror and making the 3 unstable. From
this viewpoint, Japan has the lowest standard crror with respect to 3 of the 10 Pacific
Basin markets,

The pricing crrors are also presented in the htth and sixth columns on Table 4. The
average crrors are positive for most Pacific Basin markets, indicating thas the realized retums
of these markets are farger than the retums predicted by the conditional ICAPM., On the other
hand, the average crror for the US market is negative and smalier than these of the Pacific
Hasic markets. The average absolute error of the US is also smaller than those of the Pacific
Basin markets.
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Table 4
Tests of the conditional ICAPM with constant betas
Average Average Average
Market refurn [ pricing crror®  absohite error’ R Je GH'
Philippines  0.0274 C 2.189 (1.048) 0.0152 0.0965 —- 00186 2,608 46587
L 3169 (1.5399) 0.0098 0.1 iat G.8371 2.5335 5.024
indonesia 00178 C 0.358 (1.572} 0.0187 (4.6725 - (.0278 571 e
L 1,601 (2.598) 0.6137 00344 0.07495  10.822% e
Taiwan 00147 C 4.094 (2.345) - 0.0001 0.1454 00182 2544 7.599
| 3.003 (1619 0.0034 .1194 - 0.0008 2933 6.302
Hong Kong 060112 C 2902 (1.33D) 0.0003 $.1228 0.0363 10103 1h. 10
I. 3746 (1872 00029 81450 00374 8493 12.306%
Singapore ¢.0080 C 2570 (1.341y  —0.0017 00734 0204 1570 4.527
L 2.044 {0.936) 0.0002 3.0611 — 00188 2060 4.851
Mealaysia G.0077 O 1.732 ¢1.139) 0.0012 £.0643 D042 4104 5431
L 1.946 (1.209) 0.0004 0.0681 85,0140 12.205%  12.8394
Japan 80055 C 1389 (Dol $.0002 0.0372 00375 B33 8.452
L 18G4 (0,470 — 00017 .0440 (L0247 1.802 4.830
Australia a.0048 C (.605 (D.352) 0.0015 .0424 00012 6462 5.084
L 0.429 (0.515) 0.0024 0.0432 — 00050 7.679 1.182
Thailand 006047 C P.O88 (1.196) - 0.0016 0.0796 00395 13.65%% 3471
¥ 0.596 (0.816) 0.0025 0.0593 G.1066  12.406% 11400
South Korea  0.0046 C 0.333 (0934 0.0033 0.0527 20050 7.618 3.i88
i 1.577 (0.813)  —0.0014 i3.0621 3.0063 8120 8924
Us 60034 ¢ 1106 (0.330) 0.0004 $.0234 ~-.6163 0 2,776 5779
Group 6% - ¢ : 46.872 -
Group 3" - C - - 54.295

Eq. (2) 1s estimated with GMM. n.c. denotes that the GMM estimation in the first subsample 1s not
convergence.
' The instrumental variables contain two sets: common mstruments () and local instruments (1.},
b ’Y'hisf average error is A;, based on the individual market estimation for market j.
This average absolute error is &, based on the individual market estimation for market /.
¢ The adjusted coefficient of dugmmm‘h(m is obtained from a regression of the emor term f; on the
mstrumental variables.
¢ The minimized value of the GMM eriterion funciion. For the individual market test. there are seven
orthogonality conditions and one parameter leaving seven ovendentitying conditions. For the maltiple market test,
there are 36 and 48 overidentifying conditions for group 6 and group 8, respectively.
" Ghysels and Hall (1990a, 1990b) structural stability test, which s an asymptoticaily distribured x° with
degrees of freedom equal to the number of orthogonality conditions.
® Taiwan, Hong Kong, Singapore, Malaysia, Japan, and Korea, These markets are not rejected at e 5%
:siz.niﬁmm level in the individual market test and start from 1979:2.
" Group 6, the Philippines and Australia, which are not rejected at the 5% significant level in the ingdividual
market test and start from [986:2.
* Significant at the 10% level
** Significant at the 5% level

The last column of Tabic 4 shows the structural stability test. Hong Kong is rejected at
the 5% significance ievel for the common instruments. For the local instruments, Hong
Kong and Malaysia are rejected at the 10% significance level. The constant 3 ICAPM does
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not depend on any Hnear (ilter parameters. This makes its specification more reliable than
time-varying moment ICAPM. Howaover, most estimated s are not significant to price the
market assets.

4.3. Conditional ICAPM with a constant world reward to risk rotio

Table 5 shows estimates for testing Hys. (3.1) and (3.2}, which is the conditional ICAPM
that employs time-varying conditional covariances and a constant world reward to risk ratio.
This ratic 15 a compensation for the volatility of the werld portfolio and is not restricted to be
the same across markets in the gingle market cstimation, however.

The J test shows that only Hong Kong is rejecied among the 10 Pacific Basin markets
when common ingiruments are used. When local instruments are used, the model’s restric-
tions are rejected at the 10% level for Malaysia and the 5% level for Hong Kong, Japan, and
Kfvea The Hong Kong market is rejected by both instruments, and its corresponding adjusted
R? is more than 13%, implying that the model’s formulation may be faise for this market.

For the muitipie markets test, the 10 markets are gathered into two groups: group 5, which
starts in January 1979, consists of Taiwan, Singapore, Malaysia, Japan, and Korea; group 7,

which starts in January 1986, consists of group 5, the Philippines, and Australia. The
cxdu%mn of Indoncsia, Hong Kong, and Thailand is because of the shoriness of the sample
period, the rejection of the modcel’s restriction in the single market test, and the abnormal
value for the world reward to risk ratio, respectively. The two group tests are not rejected at
the 5% significant level with common instruments, but there is the caution that the multiple
market’s test may lack power.

An alternative test is presented in the iast two rows of Table 5. This 1s a Newey and West
{1987) test, which proceeds in two steps. First, the two groups are estimated with market
specific world reward fo risk ratios. Second, the two groups are estimated by imposing the
same world reward to risk ratio. In the restricted estimation, the welighting matrix is cshmdtcu
using the unrestricted estimation. The difference in the final ¥ statistics is distributed ¥ * with
degrees of freedom equal to the numbers of market being tested. Using common msnumem&
the test for gmup 5 provides evidence for the null hypothesis, which has the same ratios,
while group 7 provides cvidence against the nm] hypothesis. The difference in these two tests

can be seen from the fourth column of Table 5, which shows the world reward to risk ratios,
Jsing common instruments, the group 5 markets have similar ratics. In addition to group §,
group 7 adds two more markets: the Philippines and Australia. The ratios for the Philippines
(9.14) and Australia (0.70) are different from those of group 5 {around 4.0). This may explain
the different results between group 5 and group 7.

The world reward to risk ratios are provided in the fourth colunmn. There arc nogative ratios
for Thailand no matter what instruments are used, for Indonesia using common instruments,
and for Hong Kong and Australia using local wstmmum implying that the asset pricing
mode! may be misspecified for these markets.” The ratios and their disturbances for most

Y Thomas and Wickens {1993} have argued that the negative world reward to risk ratios are largely due to the
exchange risk in holding foreign assets.
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‘Table 5

Average Average Average

Market retum M N pricing error® absolute error® B Je G’
Philippines  $.0274 C 9.1350 (7467  0.0123 0.0829 0.0 5.162 39.796%%

L 31345 (6102 0.0223 {10862 L0260 7.961 50.593%
Indonesia 60178 C —6.3844 (9.24) 8.0176 $3.00682 0018 6379 318

L 78.650 (40.76) 0.0200 0.1796 - 0.03G 4764 n.C.
Tatwan 06147 C 36609 (5.014)  0.0097 0.0342 G017 K50 32.58KFwE

L. 04793 (4,632 (.04} 0.0%48 (030 B.164 13.869
Hong Kong  0.0112 C 14,127 (4831 0.0150 00091 (.137 22 : 315094

L -25.094 (8.02) 0.0045 0.0928 0131 [3R4T*F 37 G4uprrs
Singapore G.0080 C 40515 (3o8%y  0.0017 3.0522 G008 9627 22,

i. 492543970y 0.0004 0D.0523 0.012 10,097 27,
Malaysia o077 40196 (3941 0.0018 0.0605 400 6064 37.5

L 59030 (4.200y - 0.0010 0.0605 G.0te 11.427 23.
Japan 0.0055 C 3.0676 (2.259) - 0.0008 (10498 G.011 7759 19.

L 2.8934 (2.367) —0.6005 1.0499 G019 13.457%% 28,
Australia 0.0048 C 0.7033 (3.799) 0.0037 03.0499 - 016 7223 40

L —0.099 (3.702) 0.0050 0.0497 —u.0te 9571 13.297
Thailand G.0047 C —4548 (16.75) 0.0063 0.1041 —.012 3704 46.065%%

L -206%11.06) 0.0053 0.0658 D038 4998 31.32
South Korca 0.0046 C 3.3462 (53.314) 0.0017 0.0537 G0t 7783 2R.GG0FF

I 20997 (5855 —0.0123 0.0553 0.024 15.0638%  ne
Us 0.0034 C 3.5582 (2405 - 0.0019 0.0310 ~ 16 4195 42,25k
Group 5% ¢ 43803 (2.162)  ~ - 19.234

@]

Group 7" 0.1082 (2.274) - . 49,041 -
Group 5 - C N=X ~ s 4412
Group 7 [SNDVEIN - IRGOgHRE

GMM is used 1o estimate the system of equations in Egs. (3.1) and (3.2}, n.c. denotes that the GMM estimation
inn the first subsample is not convergence.

? The instrumental variables contain two sets: common instruments (C) and local instruments (L)

" This average error is vy for market j.

© This average absolute error is i, for market /.

4 The adijusted coefficient of determination is obtained from a regression of the error term u, on the
instrumental variables.

€ The minimized value of the GMM criterion function. For the individual nrarket test, there are (4
orthogonality conditions and eight paraineters leaving six overidentifving conditions. For the multiple market test,
there are 34 and 4R overidentifying conditions for group 5 and group 7, respectively.

" Ghysels and Hall (1990a, 1990b) structural stability test, which is an asymptotically distributed ~° with
degrees of freedom egual to the number of orthogonality conditions.

® Taiwan, Singapore, Malaysia, Japan, and Korea. These markets are not rejected at the 5% significant level in
the individial market test and start from 1979:2.

" Group 5, the Phitippines and Australia, which are not rejected at the 5% significant leve! in the individual
market test and start from 1986:2.

" The %” test has 5 degrees of freedom,

¥ The x* test has 7 degrees of trecdom.

* Signtficant at the 10% level.

*% Significant at the 5% level.

% Significance at the 19% level.
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Pacific Basin markets are more than the corresponding values for the US market, which
tmplics that the degree of risk aversion for Pacific Basin markets is higher than that of the US
market. Thig high risk aversion may reflect the inefficicney of the markets and investor’s
anxiety about financial and political reform.

The average pricing errors and the average absolute pricing errors reported in the fifth and
sixth columns exhibit the same patterns as those in the previous two tables: the average errors
are positive for most Pacific Basin markets, and the ermror and its disturbance [or the US
market are always less than those of the 10 Pacilic Basin markets.

Most markets are not rejected in the J test. However, the Ghysels and Hall structure
stability test tell the different story. The Ghysels and Hall test displayed in the last colurmn
shows that only three tests are not rejected at 10% significance level: Japan in the common
mstruments and Taiwan and Australia in the local instruments. Therctore, the parameters of
the linear filter and the world reward to risk ratios may be not stable. The results are similar to
the work of Garcia and Ghysels { 1998). Although the conditional ICAPM formulations
cannot be rejected using FHansen’s J test for overidentifying restrictions, the structural stability
tests do not support the formulm 1is.

5. Conclusions

The Pacific Basin stock markets have stand out as the world’s fastest growing region. To
gain the benefits of investing into these markets, we need an asset pricmg model to connect
the expected market’s return to the market’s risk. In this paper, we examine whether the
conditional ICAPM can fill this gap.

The results show that the tests of the conditional [CAPM formulations are not rejected for
most individual markets, but arc rejected in the muliple markets, This suggests that the
cstimates of the reward to risk ratio for the world market are not the same across the Pacific
Basin stock markets. Consequently, it 15 inappropriate to usc the ICAPM to comparc the
imvesiment performance among the Pacific Basin stock markets.

The results also find that the condmional ICAPM formulations lack the stability to
connect the expected retirn to the risk in the Pacific Basin stock markets, The time-
varying moment {ormulations mainly depend on the Hnear filter specification, making the
numtber of parameters exaggerated. As a result, even a few unstable parameters can make
the structural stability of the conditional ICAPM formulation be rejected. The rejection of
stability test of Pacific Basin stock markets may be largely from the result of economical
and political changes that have taken place over the past decade. The liberal policies of
trade and capital market have contributed to a rapid growth of cconomy and increased the
degree of integration of these markets with international financial markets. However, the
regulations of capital market in moest Pacific Basin countries are far from ught. The
regulations are likely changed whenever the economical situations change. This will
change the agent’s expectations, which make the investment risk in Pacific Basin stock
markets unstable. The results imply that there are some unobservable risks in the Pacific
Basin stock markets. Using undiversified risk with global markets alone cannot explain
the expected returns of Pacific Basin stock markets.
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There are a number of cautions in this study. Firstly, we assume that the Pacific Basin stock
markets are integrated with the world market. However. these markets may exist a time-
varying degree of market integration with the world market, ¢.g., Bekaert and Harvey {19954,
1995b). This may also explain the reason why the structural stability tests are rejected in the
Pacific Basin stock markets. Secondly, we treat the MSCT world index as an efficiency world
market portfolio. The benchmark error {e.g., Reilly & Akbhtar, 1995} may clarify why we
cannot use the ICAPM to compare the nvestment performance of the Pacific Basin stock
markets to that of the developed markets. Thirdly, the information variables employed in the
studies of developed market’s may lack the prodictability in the Pacific Basin markets. This
may result in a poor {it of conditional first and second moments ot the market’s returns and
possibly make the parameters unstabic. Finally, using one-factor model to explain the
investment risk may ignore the market infrastructure of the Pacific Basin markets. For
example, Domowitz et al. {1998) showed that there are country and currency risks in the
emerging markets. Therefore, the omitting factors may disturb the conditional ICAPM and
make the formulations rejected.
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