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Abstract

This paper investigates the relationship between the Pacific-Basin country stock
returns and real economic activity. It also examines the importance of the Japanese
and U.S. economies to the Pacific-Basin financial markets by investigating the effects
of the former’s industrial production growth rates on the latter’s stock market
movements. We find that the representative global instrumental variables can explain
up to 18% of the monthly portfolio real return variability in the Pacific-Basin stock
markets and 469, of the quarterly variability. Our evidence shows that U.S. industrial
production growth rates tend to exhibit a stronger and more stable relationship with
the Pacific-Basin real stock returns.
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1. Introduction

Over the past decade, the Pacific-Basin countries have been experiencing a
rapidly growing importance in the global economy, resulting from their
impressive economic growth and industrialization. While the world’s indus-
trialized nations grew at an annual rate of 3.1% in the 1980s, these Pacific-
Basin countries such as Singapore, Japan, and Hong Kong grew more than
twice as quickly as the world average. The economic dynamism suggests the
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likely emergence of an economic community in the Pacific-Basin region that
parallels the European Economic Community.

The developments and changes toward a more cohesive and integrated
region have attracted considerable research interests in the Pacific-Basin
equity markets. Many studies, for example, have focused on: (1) the time
series behavior of stock returns on the Pacific-Basin markets (Bailey et al.,
1990), (2) the possible linkage of the Pacific-Basin stock returns via the
lead-lag correlations among the stock returns or via the transmission of
stock market volatility from one stock market to another (Ng et al., 1991),
(3) the integration of the Pacific-Basin equity markets with the other national
markets (Cho et al., 1986; Harvey, 1991; Campbell and Hamao, 1992), and
(4) the diversification benefits to foreign investors for holding stocks that are
traded on the Pacific-Basin stock markets (Bailey and Stulz, 1990). In
contrast, there has been very little work investigating the relationships
between the Pacific-Basin stock returns and macroeconomic variables,
including measures of real activity.

In this paper we present an integrated approach to investigate the sources
of total real stock return variation in the Pacific-Basin stock markets.
Motivated by Fama (1990), we examine whether macroeconomic variables
that proxy for time-varying expected returns, shocks to expected returns, and
shocks to expected cash flows are the key elements that measure the total
variation of the Pacific-Basin real stock market index returns. Fama argues
that future production activity contains useful information pertaining to
future cash flows; we therefore use future industrial production (IP) growth
rates as proxies for shocks to expected cash flows. Using the post-1953
monthly and quarterly data, he finds that 43% of the annual real U.S. stock
return variability are attributed to the variation of future U.S. IP growth
rates and 30% to time-varying expected returns and shocks to expected
returns. However, the combined explanatory power of these variables is
about 59%.! Fama further shows that the shorter the holding period, the
weaker the explanatory powers of these variables.

This study differs from Fama’s (1990) in that we employ global infor-
mation variables to explain real stock return variations in the Pacific-Basin
region. Given the strong global economic linkages among these countries, it
is of interest to investigate whether a common set of global economic
variables has the ability to explain the variation of real returns in the Pacific-
Basin stock markets. For this study, we use monthly and quarterly data on
the national stock indexes of Australia, Hong Kong, Japan, and Singapore/
Malaysia. We select macroeconomic variables that are representative of the

1 Schwert (1990) extends the sample period from 1889 to 1988, and finds Fama (1990) results to
be robust even with a much longer sample period.
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existing empirical literature and are derived from both theoretical and
empirical considerations.

Our analysis employs the Lo and MacKinlay (1992) procedure for the
following reasons. First, the procedure allows us to determine the maximum
explanatory power of a given set of determinants for portfolio returns, as
measured by the R%.? Second, it provides a systematic way to search for the
best performance a financial valuation model can possibly achieve. Third, the
method also allows us to assess the economic and statistical significance of
the representative variables we use to explain the national stock returns.

We also investigate the relative importance of the Japanese and U.S.
economies to the Pacific-Basin equity markets. Notwithstanding the fact that
the Japanese and U.S. stock markets are the two largest in the world in
terms of the market value of equity, the motivation for our investigation is
primarily derived from the evolving U.S. and Japanese economic and
financial roles in the world economy. To compare their influences on the
Pacific-Basin equity markets, we use future Japanese and U.S. IP growth
rates as two different proxies for expected cash flow shocks in this region.
We also explore whether the trade patterns between the Pacific-Basin
countries and the U.S. can provide an insight concerning the observed
correlation patterns between real stock returns and the two IP growth rates.

The remainder of this paper is organized as follows. Section 2 describes the
data and their sample statistics. The models and methodology are discussed
in Section 3. Section 4 contains analyses of both the individual country stock
index returns and portfolio returns. Section 5 summarizes the paper.

2. Data

The data on the national stock equity indexes of Australia, Hong Kong,
Japan, and Singapore/Malaysia are provided by Morgan Stanley Capital
International (MSCI).> These indexes are: (1) value-weighted, (2) calculated
with dividend reinvestment, and (3) in U.S. dollar-denominated currency. In
constructing these indexes, MSCI excludes the market value of investment
companies and of foreign domiciled companies to avoid double-counting.
These stock returns are then converted to real returns using inflation rates
computed from the U.S. consumer price index. The sample period is from
January 1970 to December 1991. '

Global information variables that proxy for time-varying expected returns,
global shocks to expected returns, and global shocks to expected cash flows

2 Roll (1988), for example, has suggested using the coefficient of determination R? to measure the
explanatory power and performance of a financial valuation model.

3 Morgan Stanley Capital International also provides data on New Zealand. However, this data
series starts from 1977 and is therefore excluded from this study.
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are drawn from both theoretical and empirical considerations. These vari-
ables are representative of those used in the existing studies on international
capital markets (e.g. Harvey, 1991; Solnik, 1991; Bekaert and Hodrick, 1992;
Campbell and Hamao, 1992; Ferson and Harvey, 1992; Cheung et al., 1993;
Cheung and Ng, 1994). The proxies for time-varying expected returns are: (1)
the dividend yield on the MSCI Pacific index (PDY), (2) the Eurodollar-
Treasury yield spread (TED), which is the difference between the three-
month Eurodollar rate and the 90-day yield on the U.S. Treasury Bill, and
(3) the term spread (TERM), which is given by the difference between the
CRSP long-term government bond return and the short-term 30-day U.S.
Treasury Bill rate.

As in Fama (1990), the residuals from first-order autoregressions fitted to
TED and TERM are interpreted as proxies for shocks to expected returns
and are labeled SHD and SHM, respectively, and the quarterly future IP
growth rates are used to measure shocks to expected cash flows. Data on the
interest rates and IP indexes are obtained from 'the CRSP bond files and
CITIBASE, respectively. In this study, we consider the Japanese and U.S. IP
indexes as proxies because of their dominant positions in the Pacific-Basin
region and in the world economy. ,

Table 1 presents summary statistics of national real stock returns and the
proxy variables. Notice that for both monthly and quarterly data, the rate of
returns on the Hong Kong stock market is the most volatile among these
markets. The autocorrelations of TERM, SHD, SHM, and stock returns are
small. The means and standard deviations of the U.S. and Japanese IP
growth rates are very similar. However, the U.S. IP data are less persistent
than those of the Japanese because the former has smaller estimated
autocorrelations.

3. Models and methodology

As in Fama (1990) and Schwert (1990), the following three regression
models that describe the relation between real stock returns and variables
proxying for time-varying expected returns, global shocks to expected
returns, and global shocks to expected cash flows are considered:

re=0+a P+ a,Py 3+ aPry g+ 04Pry g+, (M1)
r,=0+asPDY,_+a¢TED,_{+o,TERM,_,
+0gSHD,+0gSHM,+v,, (M2)

and

re=o+a P+o,Py3+asPry6tasPrigtasPDY,  +agTED,
+o,TERM,_,+agSHD,+agSHM,+v,. (M3)
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Table 1
Descriptive statistics of the country real stock returns and global proxies for
expected returns, expected return shocks, and expected cash flow shocks

Mean  Std Dev  p(1) p(2) p(3) p(4) p(5)

Monthly Data

AUR 0.01  0.08 —-001 —-006 —0.00 0.01 —0.02
HKR 002 012 006 —-004 —-001 —005 —0.02
JPR 002 007 0.08 0.01 0.07 0.03 0.07
SMR 002 0.09 016 —-001 -0.08 0.05 0.02
PDY 0.18  0.08 0.98 0.96 0.95 093 091
TED 0.1s o0.10 0.66 0.50 0.49 0.40 0.38
TERM 015 332 005 -002 -0.16 0.04 0.07
SHD 000 0.08 -010 —-0.09 019 —0.02 0.08
SHM —-0.02 332 -000 —-002 -0.16 0.05 0.06
JPIP 1.03 214 0.73 0.66 043 0.40 0.33
USIP 0.65 206 0.85 0.61 0.35 0.21 0.11
Quarterly Data

AUR 0.03 0.14 —-001  —0.09 0.08 000 —0.00
HKR 007 023 —-004 —0.12 013 —-006 —0.10
JPR 005 0.13 0.03 0.15 0.10 016 —0.15
SMR 005 020 —-000 -—0.11 012 —-000 —0.14
PDY 0.56 0.26 0.92 0.86 0.80 0.73 0.63
TED 045 026 0.67 0.52 0.42 042 0.31
TERM 042 646 —-0.12 0.05 0.09 008 —0.18
SHD 000 0.19 —0.13 005 —0.07 0.20 0.12
SHM —-0.13 642 0.01 0.05 0.11 007 —0.17
JPIP 1.01 205 0.44 0.30 017 -016 —031
USIpP 0.66 2.05 0.40 0.05 0.06 0.01 —0.15

AUR, HKR, JPR, and SMR are U.S. dollar-denominated real returns on the
Australia, Hong Kong, Japan, and Singapore/Malaysia stock indexes. PDY is the
dividend yield on the MSCI Pacific Index, TED is the Eurodollar-Treasury yield
spread, TERM is the term structure of interest rates, and SHD and SHM are the
respective residuals from the first-order autoregressions fitted to TED and TERM.
JPIP and USIP are the growth rates of the Japanese and U.S. industrial production
indexes, respectively. The mean and standard deviation of each series are reported
under ‘Mean’ and ‘Std Dev.” p(k) represents the kth lag auto-correlation coefficient
estimate.

r, is the real return on a country stock index, P,,; is the growth rate of the
Japanese or U.S. IP index from t+i to t+i+3, v, is the error term, and the
other variables are defined in the previous section. Model M1 describes the
relationship between real returns and future production growth rates, while
M2 describes the relationship between real returns and the proxies for time-
varying expected returns and shocks to expected returns. The combined
explanatory power of these global information variables is given by M3.

Let Z,=(rys ... ;ry,) be the vector of N individual country real stock
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returns, X, is a K x1 vector of explanatory variables, B is the NxK

coefficient matrix, and ¢,=(vy, ... ,Vy,)’ contains the corresponding regression
error terms. That is,

Z,=BX,+e, (1)

It is assumed that Var[B'X,]=T, Var[Z]=I, E[¢|X,]1=0, and
Var[eth J=2Z2. Suppose y is an Nx1 vector of portfolio weights which sum
to one, and y'Z, is the real return on the portfolio. Then the proportion of

variation in y'Z, explained by X, as measured by the coefficient of
determination, is given by

R¥yp)=1-Varl[y'e]/VarlyZ1=(/'T0)/(yT.y). @

Given Z, and X, the R?*(y) of the portfolio is a function of the portfolio
weights. By varying y, one can obtain the portfolio for which the chosen X,
has the best explanatory power. Lo and MacKinlay (1992) show that the
maximum of R%(y) and the corresponding y are given by the largest
eigenvalue of the matrix L=I","'I', and the eigenvector associated with this
eigenvalue. We call the portfolio that yields the maximal R*(y), the maxi-
mally explainable portfolio (MEP). Throughout our analysis, we use the
maximal RZ%(y), which is the maximal R*(y) adjusted for the number of
regressors in the model. Since R*(y) is proportional to R*(y), the portfolio
that gives the maximal R%(y) also gives the maximal R?(y).

To account for the possible bias imparted by the in-sample y-searching
process, Lo and MacKinlay (1992) derive the distribution of the maximal
R*(y) under the null hypothesis that the X,s have no ability to explain the
movements in y'Z, However, they point out that it is computationally
intractable to tabulate the critical values of the maximal R?(y) for all the
relevant N, K, and sample sizes. It is therefore suggested that Monte Carlo
methods be used to generate the required critical values. In this paper the
critical values are generated as follows. For each model specification, we
generate T independent vectors of N normal variates with zero mean and
identity covariance matrix as the left-hand side variables, where T is the
sample size. The maximal R*(y) and the associated y are then computed from
these random vectors and X,s. We replicate this procedure 10,000 times to
tabulate the empirical distribution of the maximal R*(y).

4. Empirical results

4.1. Individual country analyses

Results of the estimated models M1, M2, and M3 using both monthly and
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quarterly observations are presented in Table 2. In addition to the full-
sample period 1970 to 1991, we also consider two non-overlapping subsam-
ple periods: (i) 1970-1980, and (ii) 1981-1991. For the interest of brevity, we
only report the adjusted coefficients of determination, R2s.*

From Table 2, we observe that for the full-sample period, the magnitudes
of the R?s from both M1 and M3 are comparable with those found in Fama
(1990) and Schwert (1990). The R?s are typically less than 10% for the
monthly regressions and about 20% for the quarterly. On the other hand, the
R?s from the estimated M2 models are different for the two time horizons.
While the monthly R?s are similar to those reported by Fama (1990) and
Schwert (1990), the quarterly’s are generally smaller. This is evidence of
changes in the correlation pattern between real stock returns and the proxy
variables for time-varying expected returns and expected return shocks across
different holding periods. Overall, the results suggest that the predetermined
global information variables have the ability to explain the variability of
individual Pacific-Basin country real stock returns.

Our results also show that future IP growth rates proxying for shocks to
expected cash flows have better explanatory power than do proxies for time-
varying expected returns and expected return shocks for the country real
quarterly stock returns. The monthly R?s for the M1 models are typically
smaller than the quarterly. The evidence is consistent with Fama’s (1990, p.
1094-6) finding on the relationship between real returns on the New York
Stock Exchange market index and the U.S. IP growth rates. Specifically he
argues that, because of the measurement-error problem, the IP growth rates
can better explain long-horizon than short-horizon return data.

In comparing the R%s of each country across the two subperiods, we find
that the R?s seern to be lower in the second subsample, with 29 of the 40
estimations yielding a smaller R?. This implies a weaker correlation between
real stock returns and global information variables in the 1980s than in the
1970s. The evidence is more predominant for models that include the
Japanese IP growth rates as explanatory variables.

For models using the Japanese IP growth rates as regressors, there is only
one out of 16 first subperiod R?s that is smaller than the second subperiod’s.
For the second subperiod, in 14 out of 16 models the Rs are typically larger
using the U.S. than the Japanese IP growth rate data. This suggests that the
U.S. IP data have a better explanatory power for the Pacific-Basin equity
returns in the 1980s than do the Japanese data. The decreased explanatory
power of the Japanese IP data across the sample period results in smaller
observed RZ%s in the second subperiod. The relationships between real stock
returns and the two IP indexes will be further examined in subsection 4.3.

% Detailed results are available from the authors upon request.
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Table 3

Results of regressing monthly and quarterly maximally explainable portfolio (MEP) real
returns on future production growth rates

U.S. IP Data Japanese IP Data
Monthly Quarterly Monthly Quarterly
o; SE o; SE o; SE o; SE

1970-1991
P, —-044 239 —1.65 068 —368 292 —-232 1.03
P,.; 882 198 321 054 774 257 275 096
P e 1.99  1.87 1.03 046 338 214 186 0.77
P, 293 136 057 048 081 191 034 0.81
R%(¥) 0.11 0.34 0.08 0.27
1970-1980
P, 211 265 —-1.13 071 —-012 323 —134 090
) 6.51 222 238 053 8.67 287 287 091
P, 258 222 128  0.51 —-090 247 124 0.77
P, 311 152 004 045 3.16 213 —-003 079
RY%) 0.13 0.39 0.16 0.39
1981-1991 '
P, —-094 044 —545 1.26 —1.69 0.59 -390 241
) N 228 052 640 1.56 1.10  0.65 198 1.64
P, —-0.32 049 181 127 1.00 0.51 340 181
P, 029 040 -171 141 1.01  0.62 3.84  1.73
R4(%) 0.15 0.38 0.10 0.31

Results are based on the model M1: re=o+0oPi+a,P 3+ 03P g+ 0,P, o+, 1, is the real
return on the monthly or quarterly MEPs constructed from individual Pacific-Basin country
stock indexes. P,,; is the U.S. or Japanese industrial production growth rates from t+i to
t+i+3. R*§) is the estimated maximal adjusted coefficient of determination.
Heteroskedasticlty-consistent standard errors are reported under ‘SE’.

4.2. The maximally explainable portfolio

Although variables proxying for time-varying expected returns, expected
return shocks, and shocks to expected cash flows appear to explain the
return variation in the Pacific-Basin stock markets, their economic and
statistical significance have yet to be determined. In this subsection we
investigate the explanatory power of these global proxy variables from an
alternative perspective. The MEP that provides the maximum explanatory
power with respect to the global proxy variables is constructed. The sources
of the MEP real return variation and the significance of the MEP results are
evaluated in the following subsections.

Regression results of the MEP models are given in Tables 3, 4, and 5.
These tables report the R*(j)s, estimated maximal R2(y)s of portfolios
constructed from country stock indexes, coefficient estimates of the MEP
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Table 4

Results of regressing monthly and quarterly maximally
explainable portfolio (MEP) real returns on proxies for
time-varying expected returns and expected returns shocks

Monthly Quarterly
oy SE o SE

1970-1991

PDY,_, 3.78 452 18.64 9.13
TED,_, —9.50 3.70 —19.77 14.35
TERM,_, 0.37 0.10 —4.01 2.53
SHD, —13.74 401 492 18.13
SHM 0.14 0.11 433 2.52
R*(%) 0.12 0.06
1970-1980

PDY,_, 15.90 11.32 81.33 20.99
TED,_, —-11.77 5.58 —42.90 12.36
TERM,_, 0.27 0.22 9.22 5.21
SHD, —26.18 8.14 —26.83 19.75
SHM, 0.05 0.25 —10.83 5.74
R*(%) 0.12 0.37
1981-1991

PDY,_, 12.50 13.29 —0.64 19.74
TED,_, —21.46 6.12 —26.50 15.70
.TERM,_, 0.53 0.21 —441 1.83
SHD, —22.16 7.30 32.10 16.37
SHM, —0.01 0.19 4.56 1.86
R*(%) 0.16 0.14

Results are based on the model M2: r,=a+asPDY,_, +
o¢TED,_;+0a,;TERM,_,+agSHD,+0eSHM,+ v, r, is the
real return on the monthly or quarterly MEPs constructed
from individual Pacific-Basin country stock indexes. PDY
is the dividend yield on the MSCI Pacific Index, TED is
the Eurodollar-Treasury yield spread, TERM is the term
structure of interest rates, and SHD and SHM are the
respective residuals from first-order autoregressions fitted
to TED and TERM. R?*(j) is the estimated maximal
adjusted coefficient of determination. Heteroskedasticity-
consistent standard errors are reported under ‘SE’.

models, and heteroskedasticity-consistent standard errors. The R*(5) yields an
estimate of the maximum proportion of variation in portfolio returns that
can be explained by the predetermined global information variables. In all
these tables the R?(§)s are strikingly larger than the largest R®> of the
individual country-real-return regressions, indicating a potential gain of the
global variables’ explanatory power when portfolio — rather than individual —
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Table 5

Resuls of regressing monthly and quarterly maximally explainable portfolio (MEP) real
returns on proxies for time-varying expected returns, expected returns shocks, and expected
cash flow shocks - :

U.S. IP Data ~ Japanese IP Data
Monthly Quarterly Monthly Quarterly
o; SE o; SE o; SE ' o; SE

1970-1991 :
PDY,_, —-021 436 —454 473 237 430  —196 502
TED,_, —258 395 115 647 —572 341 1145  9.15
TERM,_, 035 0.10 -070 1.18 037 0.10 —-207 143
SHD, —820 394 329  8.64 —-9.84 396 0.83 1044
SHM, 017 0.1 082 123 014 0.11 229 - 1.58
P, 1.71 223 —149 0381 —-210. 209 —-205 114
P, 5 513 1.88 319 054 501 192 3.31 1.06
) 1.87 158 1.10 049 1.78 172 183 0.73
P, 205 145 052 0.59 153 170 - 011 088
R%(%) 0.15 0.31 0.14 0.26
1970-1980
PDY,_, 12.11 1245 —1741 1525 12.84 1067  —2877 11.10
TED,_, —-202 931 1949  13.89 —1088 591 40.66 13.70
TERM,_, 023 023 —233 391 013 020 —-10.34  4.06
SHD, —2124 954 —893 19.01 =172 176 —13.88 1688
SHM, 012 025 2.58 410 0.14 021 11.65 429
P, 045 032 -099 1.15 055 314 -120 077
P,_, 036 029 258 085 702 260 376 097
P, 003 022 174 0.70 —246 240 144  0.77
P, 025 019 0.08 0.78 322 205 - —0.18 0.86
R*() 0.13 0.31 0.17 0.46
1981-1991
PDY,_, 9.06 1245 —284 1532 11.78  11.81 —7.82 1584
TED,_, —1524 567 —-9.61 14.21 —-1629 510 =311 1171
TERM,_, 061 020 —~708 199 050 0.17 1.11 1.97
SHD, —19.18  6.17 2292 1571 —19.05 6.16 389 13.88
SHM, 009 020 717  2.00 006 0.18 —-099 202
P, 850 446 —6.39  1.68 —-0.75 448 —386 222
P, 140 546 6.78  1.82 232 429 1.89 157
P, —1.51  5.66 116 171 441 320 339 176
P, 552 444 —455 1.66 342 354 370 193
R%(p) 0.18 0.40 0.15 0.21

Results are based on the model M3: re=0+0;,P+0,Pyy3+a3P, g+ a,Py o+ asPDY,_+
@ TED,_,+0o;TERM,_;+agSHD,+aoSHM,+v, r, is the real return on the monthly or
quarterly MEPs constructed from individual Pacific-Basin country stock indexes. P,,; is the
U.S. or Japanese industrial index growth rate from t+ito t+i+3. PDY is the dividend yield
on the MSCI Pacific Index, TED is the Eurodollar-Treasury yield spread, TERM is the term
structure of interest rates, and SHD and SHM are the respective residuals from first-order
autoregressions fitted to TED and TERM. R*(}) is the estimated maximal adjusted coefficient
of determination. Heteroskedasticity-consistent standard errors are reported under ‘SE’.



360 Y.-W. Cheung et al. | Pacific-Basin Finance Journal 2 (1994) 349-373

equity returns are examined. It is further suggestive of significant cross effects
among country real returns and among the global variables.

In general, the patterns of the estimated coefficients reported in Tables 3,
4, and 5 are similar to those based on individual country stock analyses. The
real returns are mainly positively related to future IP growth rates. In
contrast, the correlation between real returns and proxies for time-varying
expected returns and unexpected return shocks is weaker in the presence of
future IP growth rates. The R?(j) of model M3 is smaller than the sum of the
corresponding models M1 and M2, suggesting the combined explanatory
power of global information variables is weaker than the sum of the
explanatory powers of individual variables. The .observed phenomenon can
be attributed to the correlation among the global information variables.’

In Table 3 the R*(j)s of M1 are larger for the quarterly than monthly
models. However, results of M2 reported in Table 4 show that the quarterly
model has a higher R? () only in the 1970-1980 subsample period. When
comparing the results across different sample periods, several observations
are made. Table 3 shows that the relationship between real returns and the
IP growth rates is fairly stable over time. The R?(j)s reported in Table 4
suggest that the quarterly real returns respond differently to changes in the
proxies for time-varying expected returns and expected return shocks across
the sample periods. Specifically the coefficient estimates in the first subsample
period are quite different from those in the second. This partly explains why
the R?*(§) of the full sample model is much lower than those in the
subsamples.

As seen from Table 5, the explanatory powers of the combined global
information variables in the full sample period are 159 for the monthly and
319% for the quarterly real return on the MEPs when using the U.S. IP
growth rates; they are slightly lower when using the Japanese IP growth
rates. The largest R%*()s for the monthly and quarterly M3 models are,
respectively, 18% from the second subperiod and 469, from the first
subperiod. When comparing the subperiod performance, the combined
explanatory powers of these variables are different for the two subperiods. In
the second subperiod, the models including U.S. IP growth rates as
explanatory variables give a larger R%(j) in the second subperiod, whereas
those including the Japanese IP growth rates as regressors yield a smaller

R*(7). However, the explanatory power unambiguously increases with the
holding horizon.

4.3. Effects of the U.S. and Japanese IP growth rates

In this subsection we examine the effects of the U.S. and Japanese IP

5 Similar results are documented in Fama (1990) and Schwert (1990).
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growth rates on the MEP return. For the entire sample and second
subperiod, the models using the U.S. IP growth rates as regressors generally
yield a higher R*(§) than those using the Japanese IP growth rates. The U.S.
IP growth rates display a stronger effect in the second subperiod, while those
of the Japanese are stronger in the first subperiod. These results apparently
contradict the notion that Japan is gaining importance in the world economy
and world capital market over the past decade.

These varying effects of the IP growth rates on the Pacific-Basin stock
markets, however, may be explained by the trade positions maintained by the
Pacific-Basin countries with the U.S. and Japan since international trade is
one of the channels to transmit disturbances from one country to the
another. Given their liberation and reliance on international trade, we expect
trading activity will have a sizable effect on these Pacific-Basin country
domestic economies. For instance, through her import demand, the U.S. or
Japan can affect the economic activity in these Pacific-Basin countries, and
hence their equity market performance. Thus we conjecture that the Pacific-
Basin countries’ exports to the U.S. and Japan may have some implications
on the observed correlations between real stock returns and the two IP
series. , ,

Annual data on the Pacific-Basin countries’ exports to the U.S. and Japan
are used to infer the relative U.S. and Japanese influences on the former’s
stock markets. These data are extracted from the International Monetary
Fund publications, Directions of Trade Statistics. Specifically, for each
Pacific-Basin country, we calculate an annual ratio as its exports to the U.S.
divided by its exports to Japan. In the case of Japan, the annual ratio of the
U.S’s imports from Japan to the Japanese IP index is used. Averages of
these annual ratios for each subperiod are:

Australia Hong Kong Japan Malaysia Singapore

1970-80 0.384 4.479 0.227 - 0.791 1.662
1981-91 0.399 5.768 0.678  0.808 2.220

Apart from Japan, these countries export relatively more to the U.S. than
to Japan in the 1980s. During the period from 1970 to 1980, the growth rate
of the Japanese exports to the U.S. is more than .100% of her own IP level.
As indicated by their relative exports to the U.S., these countries seem to be
more affected by the U.S. real aggregate activity in the 1980s than the 1970s.
These statistics corroborate our above findings that the equity markets of
these Pacific-Basin countries are more responsive to the economic develop-
ment in the States during the second subperiod.
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Table 6

Portfolio weights of monthly and quarterly maximally explainable portfolios (MEPs) con-
structed from Pacific-Basin country real stock indexes.

U.S. IP Data Japanese IP Data

Monthly Quarterly Monthly Quarterly
MI M2 M3 M1 M2 M3 MI M2 M3 M1 M2 M3

19701991

AUR 012 033 022 036 —069 039 046 033 035 049 —0.69 043
HKR 003 —001 —002 005 085 002 —009 —0.01 —005 —0.09 085 —0.10
JPR 053 070 066 039 126 040 027 070 057 014 126 009
SMR 032 =002 0.3 019 —042 019 035 —002 012 047 —042 0.58
1970-1980

AUR 000 —0.08 —021 046 —092 071 015 —008 003 037 —092 0.72
HKR 006 —0.13 —007 006 051 —002 008 —0.13 007 005 0.51 —0.02
JPR 081 106 114 052 214 020 057 106 070 039 214 —0.14
SMR 013 016 014 —005 —0.74 011 020 016 019 019 —0.74 044
1981-1991 | | |

AUR 0.16 064 062 —042 024 —063 078 064 062 079 024 081
HKR  —030 023 —012 008 076 053 —082 023 007 —040 0.76 —037
JPR 037 061 062 043 023 025 025 061 055 —007 023 —005
SMR 077 —047 —036 091 —0.23 085 079 —047 —024 0.68 —023 0.6

This table presents the portfolio weights of the MEPs, which are used to generate regression
results reported in Table 3 (model MIl), Table 4 (model M2), and Table 5 (model M3). AUR,
HKR, JPR, and SMR are U.S. dollar-denominated real returns on the Australia, Hong Kong,
Japan, and Singapore/Malaysia stock markets, respectively.

4.4. Portfolio weights of the MEP

The portfolio weights determine the contribution of each country stock
index to the MEP. Table 6 reports the weights of the MEPs that are used to
generate the results reported in Tables 3, 4, and 5. For each model
specification, these estimated portfolio weights appear to change with the
sample period and the holding-period horizon.

In the first subsample period, the portfolio weights are mainly concen-
trated in the two countries: Australia and Japan. The weights assigned to
Hong Kong are generally less than 109 and those assigned to Singapore/
Malaysia are usually less than 20%,. In the second subsample period, the
weights, however, are more evenly spread across the countries. The pattern of
the portfolio weights for the entire sample is similar to that for the first
subperiod, 1970-1980, in which the Australian and Japanese stock markets
are the sources of the explained portion of these portfolio movements. In
general, Australia and Japan contribute the most in terms of the explained
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components in these MEPs, and their weight allocations reflect the relative
sensitivity of Australia and Japan to developments in the world economy.

Results in Table 6 show that the portfolio weights change dramatically
with the time horizon. For example, the weight of the Australian stock index
in the full sample model M2 decreases from 0.33 using monthly observations
to —0.69 using the quarterly. These changes in weights across holding
periods indicate that patterns of the correlation structure for these stock
indexes also vary across time.

4.5. The significance of R*(})

The empirical distributions of the maximal R?(y) simulated under the null
hypothesis that the global information variables have no explanatory power
for real stock returns are reported in Table 7. These distributions are
generated with respect to different time horizons, different observations
relating to the varying sample periods, and different model specifications
considered in the previous subsections.

Based on simulated critical values, we find that the R%(§)s of the Ml
models using U.S. IP growth rates are all significant at the 5% level. In
contrast, those based on the monthly and quarterly Japanese IP growth rates
are not significant in the second subperiod. For model M2, only two out of
six R*(§)s are significant at the 5% level. Results based on model M3 indicate
that the correlations between real returns and the global variables are
significant in the full sample period. However, some of the subperiod results
are likely to be spurious. ’

While the proxies for time-varying expected returns and expected return
shocks have some explanatory power, future IP growth rates are significantly
correlated with the real return on the MEP. The evidence shows significant
economic relationship between the country real returns and aggregate real
activity over the entire sample. However, unlike the full sample results, some
of the subsample R(})s are insignificant. There are two possible reasons why
the subperiod results are not significant. One, it may be due to the low
power of the test associated with a small sample size. Two, due to fluctuating
business cycles, the impact of real economic activity on the national stock
indexes may not be immediate.

4.6. The constrained maximally explainable portfolio

In forming the MEPs reported in the previous subsections, no explicit
restrictions on the portfolio weights are imposed. We merely determined the
best attainable explanatory power of these global information variables. The
sign and size of these weights are functions of the strength in correlation



Y.-W. Cheung et al. | Pacific-Basin Finance Journal 2 (1994) 349-373

364

6¥v°0 LLEO €€€°0 €070 £60°0 8900 S700 819°0 9p0'0— £60°0 6020 0
7910 6210 0110 €900 9200 8100 $00°0 0520 €100— ¥€0°0 9900 N
65¥°0 9LE0 SEE0 0020 0600 990°0 2200 7790 1S00— $60°0 8020 10
191°0 8T1°0 4841) €900 9200 81070 S00°0 L9T0 $100— ¥€0°0 9900 IN
62C0 ¥81°0 791°0 7600 8€0°0 9200 9000 62€0 1200— 6v0°0 L60°0 A0
6L0°0 7900 #S0°0 620°0 7100 8000 £00°0 8110 6000— L10°0 7600 AN
TN BPOIN
I€V°0 9vE0 LOE0 8LT°0 0800 9600 0200 #85°0 6100— 6800 L8T0 dreo
SST°0 1210 S0T°0 LS00 €200 9100 £00°0 9€7°0 0100— £€0°0 1900 dfTN
V0 ¥SE0 TIE0 0810 8L0°0 $S0°0 6100 0590 Wo0— 1600 6810 sNzo
sT0 6110 £01°0 9500 £20°0 S10°0 €000 T€T0 T100— T€00 0900 SNTIN
870 9v€0 LOE0 6LT0 8L0°0 #S0°0 L10°0 €650 8€0°0— 0600 L8T0 drio
IST°0 811°0 £01°0 9500 7200 9100 $00°0 €570 €100— €00 0900 dITN
o ISE0 01€0 6L1°0 6,00 9500 6100 1190 $€00— 0600 881°0 sniod
ST0 0zI'o0 €01°0 LS00 €200 9100 $00°0 9670 800°0— €00 190°0 SNIN
81T0 ILT0 6¥1°0 £80°0 ¥€0°0 €200 $000 7620 6100— 9400 8800 drio
¥L0°0 9600 8500 9200 0100 L000 7000 801°0 S000— S100 8700 drIn
6120 €LTO0 IST°0 £80°0 $€0°0 $20°0 L000 €LE0 7200~ 9400 6800 SNJ0
¥L0°0 LSOO 6v0°0 LT00 0100 L000 2000 9€T0 900°0— 9100 6200 SNAN
. IIN PPOIN

7666 756 7606 708 701 VA %1 X urN das uep

-1omod L1ojeuerdxs ou jo
sisoyjodAy [[nu 3y 19pun paje[nuis (SJFIA) soyopiod sjqeure[dxs A[[eWIXeUI 3y} JO Ly [BUIXBW Y} JO suonnquisip [eoudwy

L dIqBL



365

Y.-W. Cheung et al. | Pacific-Basin Finance Journal 2 (1994 ) 349-373

"9je1 qimo1g uononpoid [esnpur sssuedef 10 ‘') 2y} SIESIPUI SIO}S] OM) SB[ IY) puUB ‘porradqns
pug 10 ‘pouadqns 3s] ‘sjdures [ S3IBOIPUI 10119[:PUOISS Y} ‘BIEP AI9MIEnd) 10 A[YIUOW S3BOIpUL 19139] 1SIY 9y} ‘O[qe)
Y} Jo uwn[oo 3151y Yy uj *(4) Y [eWIXEW 3y} Jo uonnquusip [eotduws oY) 9jBINGE) 0) saum 000‘01 d1npaooid siyy 9eordar ap
"$105501301 9y} pUE S10J09A WIOPUEI 959y} Wolj payndwos are 4 pajerosse ay) pue (4),y [ewrxew sy uay ], ozis sjdwes oy st J
'S3[qelieA 3pIS PUBY-}I] SY) SE XLIJBW DUB[ILAOCD AJNJUSP! PUB SUBIWE OISZ ()M SAJR[IBA [EULIOU JO SIOJAA [ X juopuadapur f
91eIouUsg om ‘sed Yord 10, -d[qeoridde aroym ‘sojer ymoid gy esoueder Pue 'S'N Y1 (¢) pue ‘16611861 Pue 08—0L6T ‘spouad
oidwesqns Zuiddejraro-uou om) pue ‘J6—0L6] pousd ojdures Iy () ‘suonearssqo Aayrenb pue A[uowr ay) (]) :19pIsuod
am ‘uopieoyoads [opowr Yyoes 10 ‘WYT.L PUE JF.L O} PaNY suoissaidorojne I9p10-1SIy WOIJ S[eNPISAI 9A1}0adsal 2y} a1e WHS
PUE GHS PUE ‘S9)el 1SI01UI JO JINJONIIS WIS} 3Y) ST WY F.L ‘Peaids pIA Ainses1]-1efjopoing ay) St @4 ‘xopu] oywed DS
9y} UO P[IIA PUSPIAIP Y} SI 1 dd €+1+1 01 1+7 woyy sje1 ymo1d uononpoid [emsnpur assueder 10 S} Y s !+ soxapur
¥001s ANUN0d ulseg-oyloRg [ENPIAIPUI WOL PajonIsuod orjojiiod 9[qeureldxs Aqewrxew A[9renb 10 A[yjuow sy uo uinjer
[eax oy} st 4 'pojrodar ore “A+'WHSO+'AHS®O+ WYL+ T IAHLO0+ T XA+ H 0+ g 0+ EH gt 4T
= SN pue 3>+~§.m%8+~ammw8+ al~§“@rﬁh8+ﬁlaam.ﬁw8+ﬁINQANWB-TBnL TN §>+m+~.&‘v8+0+~&m8+m+~n~u8+~m~8+8"~.~
‘TIN sjepow £q payioads JHN oY} JO UOHBUNUISP JO -SJUSIYS0D pajsnipe [WIXEW ) JO suonnquysip [eounduyg

9s0 Y9v°0 1444\ YLTO 6£1°0 S01°0 LY00 $9L°0 0600— 0110 8LT0 drzo
961°0 6S1°0 1o 800 8¢0°0 9700 8000 6LT0 920'0— 1$0°0 980°0 dICN
433\ 890 LYo YLTO (VA0 901°0 00 SYL0 1900— 17o 6LT0 sNzo
L61°0 091°0 orro 800 L£00 9200 8000 £1€°0 L100— 100 9800 SNTN
SYs0 0Ly'0 yero €LTO or1ro 901°0 Ly0'0 €EL0 6110— 0110 6LT0 drio
¢61°0 091°0 orro $80°0 8¢00 9200 6000 LSTO €200~ 0$0°0 L800 dITIN
12334 8910 (4440 PLTO 6¢1°0 ¢01°0 $¢0°0 CEL0 S00— 1170 8LT0 snio
861°0 091°0 (444" €800 LEOO L200 0100 9870 9100— 1900 L800 ST
18T°0 8CC0 $0T°0 [44%Y LS00 100 ¥10°0 89¢°0 £200— LS00 LT10 dri0
L60°0 9L00 L90°0 8¢0°0 L100 <100 €000 9s10 0100— 0200 100 dfAN
LLTO 6CC0 070 £C1'0 LS00 1¥0°0 9100 86¢£°0 00— LS00 LTT0 SNAO
¥60°0 LLOO L90°0 6£00 L10°0 <100 000 9€T1°0 0100— 0200 1¥0°0 SNAN

£ [PPOIN



366 Y.-W. Cheung et al. | Pacific-Basin Finance Journal 2 (1994) 349-373

among the national stock index returns and between the stock markets and
global information variables.

In this subsection we evaluate the explanatory power of these global
information variables for the real returns on a constrained MEP, a portfolio
which is subjected to the no short-sale restriction. In other words, the
portfolio weights are constrained to be nonnegative and can be obtained
numerically by incorporating the restriction y>0 in the algorithm used to
maximize Eq. (2).° The finite-sample distribution of the maximal R?*(y) can
be derived using the simulation procedure discussed in Section 3 after taking
into account the nonnegativity constraint.

Estimation results pertaining to the constrained MEPs are reported in
Tables 8 through 12. As expected, R*(j)s for the constrained MEPs are
smaller than those for the unconstrained MEPs. The coefficient estimates are,
however, typically similar to those reported in the previous subsections. The
IP growth rates exhibit a stronger correlation with the constrained MEP
returns than with proxies for time-varying expected returns and shocks to
expected returns. The relationship between returns on the constrained MEP
and the IP growth rates is consistent across the entire sample period when
the U.S. IP growth rates are included as regressors, but is weaker in the
1980s when the Japanese IP growth rates are used instead. The R%(j)s of the
constrained MEPs, in general, are also very close to those of the uncon-
strained MEPs. Based on the simulated critical values presented in Table 12,
we conclude that the estimated relationships between the constrained MEP

return and the global information variables are statistically and economically
significant.

5. Summary

This paper studies the relationship between the Pacific-Basin country stock
index returns and the global information variables which proxy for time-
varying expected returns and shocks to both expected returns and future
cash flows. We find that the global information variables can explain
movements in the Pacific-Basin real stock market returns and that the
adjusted coefficients of determination are comparable to those reported in
the literature using the U.S. stock price data. '

By constructing the maximally explainable portfolio consisting of these
Pacific-Basin stock market indexes, we find that the global information
variables can explain up to a maximum of 18% of the monthly variation in
portfolio real returns and 469, of the quarterly variation. Our evidence
indicates that most observed relationships using monthly data are statisti-

$In contrast to the case of the unconstrained MEP, there is no closed-form solution for y that
maximizes the constrained MEP.
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Table 8

Results of regressing monthly and quarterly constrained maximally explainable portfolio
(MEP) real returns on future production growth rates

U.S. IP Data Japanese IP Data

Monthly Quarterly Monthly Quarterly

% SE %  SE % SE % SE
1970-1991
P, —044 239 —1.66 0.68 —-283 296 —-215 105

"P,_, 8.83 198 321 054 750 257 2.88 097

) 1.99 1.87 . 103 046 3.07 212 164 078
P,y 293 1.36 057 048 1.08 1.88 038 0381
R*(%) 0.11 : 0.34 0.08 027
1970-1980 ' ’ '
P, 209 265 —124 0.76 -0.12 323 —1.34  0.89
P,y 649 222 240  0.56 8.66 287 287 091
P,.6 260 221 135 0.52 —-090 247 124 077
P, 309 152 004 046 3.16 213 —-003 0.78
R%(%) 0.13 0.39 0.16 0.39
1981-1991
P, —066 044 —-3.60 1.09 —0.64 046 —296  2.09
P, 200 051 5.22 1.19 034 037 - 211 141
P,.6 —022 046 127 094 1.01 0.32 1.99 1.55
P, —-0.12 038 -037 121 021 039 293 161
R%(%) 0.13 0.35 006 0.25

Results are based on the model M1: r=a+0,P,+a,P i3+ o3P 6+ 0P,y o+v, 1, is the real
return on the monthly or quarterly MEPs constructed from individual Pacific-Basin country
stock indexes. The portfolio weights of the MEPs are constrained to be nonnegative. P, ; is
the U.S. or Japanese industrial production growth rates from t+i to t+i+3. R%(j) is the
estimated maximal adjusted coefficient of determination. Heteroskedasticity-consistent
standard errors are reported under ‘SE’.

mically significant, and that some of those using the quarterly data can be
spurious in nature. Similar results are obtained when the portfolio weights
are restricted to be nonnegative.

Our results also show that the U.S. and Japanese IP growth rates are
significantly related to the Pacific-Basin stock market real returns. The U.S.
IP tends to exhibit a stronger and more stable relationship with the portfolio
of country real stock returns throughout the entire sample period than does
the Japanese IP. These observed patterns are consistent with the trade
relationships maintained between the Pacific-Basin countries and the U.S.
and Japan over the sample period. Specifically the proportions of the Pacific-
Basin countries’ exports to the U.S. are greater in the 1980s than in the
1970s, as compared to their exports to Japan. Also the Japanese exports to
the U.S. have grown by at least 100%, more than her IP index from the 1970s
to 1980s.
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Table 9

Results of regressing monthly and quarterly con-
strained maximally explainable portfolio (MEP)
real returns on proxies for time-varying expected
returns and expected returns shocks

Monthly Quarterly
o; SE o SE

1970-1991

PDY,_, 404 448 1750  S.11
TED,_, —-961 3.66 —5.08 10.05
TERM,_, 036 0.10 —288 151
SHD, —1352 398 036 1201
SHM, 015 011 322 154
R%(%) 0.12 0.04
1970-1980

PDY,_, 1528 10.86 2276 12.84
TED,., —1557 540 1.67 13.61
TERM,_, 016 020 —199 422
SHD, —1882 754 —26.66 1837
SHM, 010 022 224 447
R*(¥) 0.11 0.22
1981-1991

PDY,_, 6.09 11.21 —220 17.60
TED,., —1260 4.58 —21.12 1488
TERM,_, 043 0.14 —439 172
SHD, —1525 497 29.63 15.25
SHM, 008 0.14 460 1.77
R%(%) 0.14 0.13

Results are based on the model M2 r=a+
asPDY,_; + a¢TED,_; + a,TERM,_, + agSHD,
+agSHM,+v'r, is the real return on the monthly
or quarterly MEPs constructed from individual
Pacific-Basin country stock indexes. The portfolio
weights of the MEPs are constrained to be non-
negative. PDY is the dividend yield on the MSCI
Pacific Index, TED is the Eurodollar-Treasury yield
spread, TERM is the term structure of interest
rates, and SHD and SHM are the respective resi-
duals from first-order autoregressions fitted to TED
and TERM. R*(j) is the estimated maximal
adjusted coefficient of determination. Hetero-
skedasticity-consistent standard errors are reported
under ‘SE’.
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Table 10
Results of regressing monthly and quarterly constrained maximally explainable portfolio

(MEP) real returns on proxies for time-varying expected returns, expected returns shocks,
and expected cash flow shocks

US. IP Data Japanese IP Data
Monthly Quarterly Monthly Quarterly
o SE o SE o; SE o SE

1970-1991
PDY,_, —002 434 —4.53 473 294 427 —0.56 496
TED,_, —-291 397 1.14 647 —6.59 341 1068  9.28
TERM,_, 034 010 —-0.70 1.18 035  0.09 —241 140
SHD, -804 396 3.29
P, 1.74 223 —149 0381 —-1.70  2.08 -189 117
Ps 516 1.89 319  0.54 487 192 346 107
) 1.80 1.59 1.09 049 1.61 173 1.57 0.73
P, 202 145 052 059 1.64  1.69 010 0.87
R*(H) 0.15 0.31 0.14 025
1970-1980 '
PDY,_, 7.83 11.19 —13.39 1482 12.84 10.67 —-2207 10.29
TED,_, —-552 765 17.19 13.31 —1088 591 35.68 1271
TERM,_, 016 019 —181 375 0.13  0.20 -9.17 376
SHD, —1239 760 —-972 1829 -772 176 —1427 16.04
SHM, 012 022 199 394 014 021 1031 396
P, 025 028 -093 113 055 314 —1.10 0.73
P, 037 024 253 0.78 702 260 353 092
P, 014 019 1.61 065 —246 240 134  0.74
P, 022 015 011 0.73 322 205 —-022 0380
R%(%) 0.12 0.31 0.17 045
1981-1991
PDY,_, 2.80 10.80 —6.84 1252 771 10.72 —-589 1141
TED,_, —846 485 —-9.12 975 —-11.74 451 —1083 994
TERM,_, 049 0.14 —388 1.52 044 013 —-0.72  1.60
SHD, —1271 468 1647 10.74 —-1537 505 1248 11.54
SHM, 011 o0.16 400 1.60 010 0.17 082 1.64
P, 391 3.57 —-363 116 —232 406 —-315 184
P, 777  3.83 512 1.19 306  3.69 202 130
P.e —207 438 064 1.04 583 278 227  1.57
P,y 432 344 —-181 133 323 338 . 238  1.67
R*(¥) 0.17 0.35 0.14 0.35

Results are based on the model M3: rn=o+a,P+oyPy i3+ 03P, 6+ 04P o +asPDY,_, +
®TED,_y+a;TERM,_; +agSHD,+aoSHM,+v-r, is the real return on the monthly or
quarterly MEPs constructed from individual Pacific-Basin country stock indexes. The
portfolio weights of the MEPs are constrained to be nonnegative. P,,; is the U.S. or
Japanese industrial production growth rate from t+i to t+i+3. PDY is the dividend yield
on the MSCI Pacific Index, TED is the Eurodollar-Treasury yield spread, TERM is the term
structure of interest rates, and SHD and SHM are the respective residuals from first-order
autoregressions fitted to TED and TERM. R3(§) is the estimated maximal adjusted
coefficient of determination. Heteroskedasticity-consistent standard errors are reported
under ‘SE’.
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Table 11

Portfolio weights of monthly and quarterly constrained maximally explainable portfolios
(MEPs) constructed from Pacific-Basin country real stock indexes.

U.S. IP Data Japanese IP Data
Monthly Quarterly Monthly Quarterly
M1 M2 M3 M1 M2 M3 M1 M2 M3 M1 M2 M3

1970-1991

AUR 012 031 022 037 000 039 041 031 033 046 000 038
HKR 003 000 000 005 032 003 000 000 000 000 032 000
JPR 053 069 066 039 068 040 026 069 056 013 068 0.09
SMR 032 000 013 019 000 019 033 000 011 042 000 053

1970-1980

AUR 000 000 000 047 000 064 015 000 003 037 000 0.63
HKR 006 000 000 005 020 000 008 000 007 005 020 0.00
JPR 081 090 089 048 080 029 057 090 070 - 039 080 000
SMR 013 010 011 000 000 008 020 010 019 019 000 037
1981-1991

AUR 003 041 046 000 0.3 000 041 041 052 062 013 067
HKR 000 007 000 000 065 031 000 007 000 000 065 0.00
JPR 026 052 054 036 023 020 006 052 048 000 023 0.00
SMR 071 000 000 064 000 049 053 000 000 038 000 033

This table presents the portfolio weights of the constrained MEPs, which are used to generate
regression results reported in Table 8 (model M1), Table 9 (model M2), and Table 10 (model
M3). AUR, HKR, JPR, and SMR are U.S. dollar-denominated real returns on the Australia,
Hong Kong, Japan, and Singapore/Malaysia stock markets, respectively.
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