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Abstract

Stock prices move together more in poor economies than in rich economies. This
finding is not due to market size and is only partially explained by higher fundamentals
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correlation in low-income economies. However, measures of property rights do explain
this difference. The systematic component of returns variation is large in emerging
markets, and appears unrelated to fundamentals co-movement, consistent with noise
trader risk. Among developed economy stock markets, higher firm-specific returns
variation is associated with stronger public investor property rights. We propose that
strong property rights promote informed arbitrage, which capitalizes detailed firm-
specific information. © 2000 Elsevier Science S.A. All rights reserved.

JEL classification: G12; G14; G15; G38; N20

Keywords: Asset pricing; Information and market efficiency; Event studies; International
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1. Introduction

Stock returns reflect new market-level and firm-level information. As Roll
(1988) makes clear, the extent to which stocks move together depends on the
relative amounts of firm-level and market-level information capitalized into
stock prices. We find that stock prices in economies with high per capita gross
domestic product (GDP) move in a relatively unsynchronized manner. In
contrast, stock prices in low per capita GDP economies tend to move up or
down together. A time series of stock price synchronicity for the U.S. market
also shows that the degree of co-movement in U.S. stock prices has declined,
more or less steadily, during the 20th century. These findings are not due to
differences in market size or economy size.!

We consider three plausible explanations for our finding. First, firms in
low-income countries might have more correlated fundamentals, and this cor-
relation might make their stock prices move more synchronously. For example,
if low-income economies tend to be undiversified, firm-level earnings may be
highly correlated because industry events are essentially market-wide events.
Second, low-income economies often provide poor and uncertain protection of
private property rights. Political events and rumors in such countries could, by
themselves, cause market-wide stock price swings. Moreover, inadequate pro-
tection for property rights could make informed risk arbitrage in their stock
markets unattractive. According to De Long et al. (1989, 1990), a reduction in
informed trading can increase market-wide noise trader risk, which we would
observe as increased market-wide stock price variation unrelated to funda-
mentals. Third, in countries that provide poorer protection for public investors

! At present, we only have a long panel of returns for the US. We are beginning our exploration of
historical patterns of other advanced economies.
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from corporate insiders, problems such as intercorporate income shifting could
make firm-specific information less useful to risk arbitrageurs, and therefore
impede the capitalization of firm-specific information into stock prices. This
effect would reduce firm-specific stock price variation, again increasing stock
return synchronicity.

We reject the first hypothesis, and find some evidence consistent with the
second and third hypotheses stated above. Our formal statistical analysis shows
that economies with more correlated fundamentals do have stock markets with
more synchronous returns, but our best efforts to control for fundamentals
correlation and volatility do not render per capita GDP insignificant. Adding
a variable that measures government respect for private property, however, does
render per capita GDP insignificant in explaining stock price synchronicity.
Finally, among developed economies, more protection of public shareholders’
property rights against corporate insiders is correlated with more firm-specific
information being capitalized into stock prices.

We conjecture that the degree to which a country protects private property
rights affects both the extent to which information is capitalized into stock
prices and the sort of information that is capitalized. While our econometric
evidence is consistent with this conjecture, we recognize that our explanation is
incomplete. We invite alternative explanations of our empirical finding that
stock returns are synchronous in low-income economies and asynchronous in
high-income economies. Any such explanations must be consistent with our
findings that market size, economy size, and many aspects of fundamentals
volatility do not affect the relation between per capita GDP and synchronicity,
but that measures of property rights protection render per capita GDP insigni-
ficant in explaining stock price synchronicity.

In the next section, we review the empirical regularities that motivate this
research. In Section 3, we develop our basic synchronicity measures and show
their negative relationship with per capita GDP. In Section 4, we discuss our
empirical framework and the dependent variables we adopt. In the fifth, sixth
and seventh sections, we present our hypotheses and empirical specifications,
report our results, and conduct various robustness checks. In Section 8, we
present conclusions.

2. Emerging markets and developed economies

Table 1 compares the synchronicity of stock returns in some representative
stock markets during the first 26 weeks of 1995. Data from other periods in the
1990s display similar patterns. In emerging markets like China, Malaysia, and
Poland, over 80% of stocks often move in the same direction in a given week. In
Poland, 100% of traded stocks move in the same direction during four of the
twenty six weeks. In contrast, Denmark, Ireland, and the United States lack any
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Fig. 1. Observed stock price synchronicity in the stock markets of selected countries The fraction of
stocks whose prices rise each week of 1995 in the stock markets of China, Malaysia, Poland and the
United States based on returns including dividend income from Datastream.

instances of more than 57% of the stocks moving in the same direction during
any week, despite a rising market in the United States. Fig. 1 contrasts Chinese,
Malaysian and Polish stocks with U.S. stocks. For clarity, Fig. 1 omits the data
for Denmark and Ireland. As Table 1 shows, the stocks data for Denmark and
Ireland closely resemble the returns in the U.S. market.

We can easily reject the trivial explanation based on the Law of Large
Numbers that markets with many stocks should show less dispersion around the
mean. First, the stock markets of Denmark and Ireland resemble the U.S.
market, despite listing substantially fewer securities than China or Malaysia.
Below we shall show that stock price co-movement is negatively correlated with
per capita income, regardless of market or economy size. Second, the contrast
between the U.S. market and emerging markets is too stark to be based solely on
a statistical artifact. To test these differences, we calculate
max[nyp, ny™"

up down
njy + nje

S = , (1)

where n}? is the number of stocks in country j whose prices rise in week ¢ and

n™ is the number of stocks whose prices fall. For each country j we calculate
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Jus —f;. The variance of the estimate is approximately

Jos(L = fus) S (1 =Jj)

Nnys nj

2

assuming that fys and f; are uncorrelated. By the Central Limit Theorem, the
statistic

(fus — 1)
Sfus (1= fus)/nus + f(1 — f;)/n;

is approximately normal for sufficiently large sample sizes such as nyg and n;.
The null hypothesis that the fraction of stocks moving together in the U.S. is the
same as that in the emerging markets can be rejected in 43 out of 52 weeks for
China, 37 weeks for Poland, and 45 weeks for Malaysia. In contrast, the null
hypothesis can be rejected in only 18 weeks for Denmark and New Zealand, and
in only 2 weeks for Ireland.

The differences are economically as well as statistically significant. Using the
weekly data for the whole of 1995, Eq. (1) shows that 79% of the stocks in China
move together in an average week. The same calculation indicates that 77% of
the stocks in Malaysia move together in an average week of 1995, as do 81% of
the stocks in Poland. In contrast, in the United States, Denmark, and Ireland,
the fraction of stocks gaining value in a given week typically barely exceeds the
fraction of stocks losing value.

3)

2.1. The United States as an Emerging Economy?

Fig. 2 plots the fraction of U.S. stocks that move together in a given month,
excluding stocks whose prices do not move, over the period 1926 to 1995. In the
earlier half of this period, the fraction of stocks that move together is compara-
ble to the fractions for emerging markets displayed in Table 1. Fig. 2 demon-
strates that price synchronicity decreased as the U.S. economy developed.

The number of stocks traded in the U.S. has increased over time, so the
fraction moving together should fall towards the theoretical mean of approxim-
ately 50% that would prevail were monthly returns approximately zero and
independent. Fig. 2 addresses this problem by graphing the fraction of 400
stocks, randomly selected each period, that move together each month. The
same decline remains apparent. The decline in synchronicity in U.S. stock prices
is not due to the increase in the number of traded stocks.

As a robustness check, we develop an alternative measure of stock price
synchronicity using the linear regression

Fi = 0 + Bitme + &, “4)

where 7, is stock i’s return in week ¢, and r,, is a market index return. A high
R? in such a regression indicates a high degree of stock price synchronicity. Our
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Fig. 2. The declining synchronicity of U.S. stock prices. The fraction of stocks moving together each
month from 1926 to 1995 using all available U.S. stocks and using a portfolio of 400 stocks
randomly chosen each month. Returns include dividend income and are from the Center for
Research in Securities Prices.

thinking is akin to Roll (1988), who examines this regression statistic for
individual stocks in the U.S. We expand on this point when we introduce our
formal measures of stock price synchronicity, below. Fig. 3 graphs the average
R? for Eq. (4) across stocks, based on monthly returns, for each non-overlapping
5-year period from 1926 to 1995. Fig. 3 was constructed first using data for all
available stocks, and then using the largest 300 stocks only. The latter is based
on rankings at the beginning of each 5-year period, and uses an equally weighted
market index based on those stocks only. A decline in both R?s from the 1930s
to the present is apparent, demonstrating again that the behavior of U.S. stock
prices earlier in the twentieth century was similar to that of emerging market
stock prices now.

3. Two stock price synchronicity measures

A simple and direct measure of synchronicity in stock price movements is
a formalization of the discussion surrounding Table 1. We therefore calculate
the fraction of stocks that move in the same direction in country j,

1 max[n¥, nd*] 1
_ Sy maximn e 1 e 5
J T; i+ gt T ;f” G)
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Fig. 3. The declining fraction of U.S. stock return variation explained by the market. The fraction of
U.S. stock return variation explained by the value-weighted market index is estimated by running
a simple market model regression of using monthly returns including dividend income for sequential
disjoint four year periods from 1926 to 1995, using all available U.S. stocks and a portfolio of 400
stocks randomly chosen each period. Returns and indexes include dividend income and are from the
Center for Research in Securities Prices.

In Eq. (5), njf is the number of stocks in country j whose prices rise in period ¢,
nd*™" is the number of stocks whose prices fall, and 7 is the number of periods
used. We drop stocks whose prices do not move to avoid bias due to non-
trading. Thus, we define f; as the average value of f;,, as defined in Eq. (1), across
periods. Values of f; must lie between 0.5 and 1.0.

Table 2 juxtaposes the ranking of countries by per capita GDP in Panel A
with their ranking by stock price synchronicity, as measured by f;, in Panel B.
Generally, high-income countries have asynchronous stock prices, and the U.S.
has the lowest fraction of stocks moving together, f;. In contrast, low-income
economies have the highest f;s. The five highest f;s are for Poland, China,
Taiwan, Malaysia, and Turkey. Our calculation of f;, the fraction of stocks in
each country that move together, are based on 1995 data. Our GDP per capita
variable is averaged over 1992 to 1994 to mitigate any transitory noise. Using
a three-year average of f}, gives similar results to those shown in Table 2.

An alternative way to distinguish firm-specific stock price movements from
market-wide price movements, following French and Roll (1986) and Roll
(1988), both of whom use U.S. data only, is to calculate the R?s of regressions of
the form

Fiu = 0 + B1itmj + Bailrus: + €] + &, (6)



R. Morck et al. | Journal of Financial Economics 58 (2000) 215-260 223

Table 2
Per capital gross domestic product and stock return synchronicity

Countries are ranked by per capita GDP in Panel A. In panel B, countries are ranked by stock
return synchronicity, measured by the fraction of stocks moving together in the average week of
1995. In panel C, countries are ranked by stock market synchronicity, measured as the average R? of
firm-level regressions of bi-weekly stock returns on local and U.S. market indexes in each country in
1995. Returns include dividends and are trimmed at + 25%.

Panel A Panel B Panel C
Number 1995 per % stocks
of listed  capita US$ moving

Country stocks GDP Country in step (f}) Country R?
Japan 2276 33,190 United States 579 United States  0.021
Denmark 264 27,174 Canada 58.3 Ireland 0.058
Norway 138 25,336 France 59.2 Canada 0.062
Germany 1232 24,343 Germany 61.1 UK. 0.062
United States 7241 24,343 Portugal 61.2 Australia 0.064
Austria 139 23,861 Australia 61.4 New Zealand  0.064
Sweden 264 23,861 U.K. 63.1 Portugal 0.068
France 982 23,156 Denmark 63.1 France 0.075
Belgium 283 21,590 New Zealand 64.6 Denmark 0.075
Holland 100 20,952 Brazil 64.7 Austria 0.093
Singapore 381 20,131 Holland 64.7 Holland 0.103
Hong Kong 502 19,930 Belgium 65.0 Germany 0.114
Canada 815 19,149 Ireland 65.7 Norway 0.119
Finland 104 18,770 Pakistan 66.1 Indonesia 0.140
Italy 312 18,770 Sweden 66.1 Sweden 0.142
Australia 654 17,327 Austria 66.2 Finland 0.142
UK. 1628 17,154 Ttaly 66.6 Belgium 0.146
Ireland 70 14,186 Norway 66.6 Hong Kong 0.150
New Zealand 137 12,965 Japan 66.6 Brazil 0.161
Spain 144 12,965 Chile 66.9 Philippines 0.164
Taiwan 353 10,698 Spain 67.0 Korea 0.172
Portugal 90 9,045 Indonesia 67.1 Pakistan 0.175
Korea 461 7,555 South Africa 67.2 Italy 0.183
Greece 248 7,332 Thailand 674 Czech 0.185
Mexico 187 3,944 Hong Kong 67.8 India 0.189
Chile 190 3,361 Philippines 68.8 Singapore 0.191
Malaysia 362 3,328 Finland 68.9 Greece 0.192
Brazil 398 3,134 Czech 69.1 Spain 0.192
Czech 87 3,072 India 69.5 South Africa 0.197
South Africa 93 2,864 Singapore 69.7 Columbia 0.209
Turkey 188 2,618 Greece 69.7 Chile 0.209
Poland 45 2,322 Korea 70.3 Japan 0.234
Thailand 368 2,186 Peru 70.5 Thailand 0.271
Peru 81 1,920 Mexico 71.2 Peru 0.288
Columbia 48 1,510 Columbia 72.3 Mexico 0.290
Philippines 171 880 Turkey 74.4 Turkey 0.393
Indonesia 218 735 Malaysia 75.4 Taiwan 0.412
China 323 455 Taiwan 76.3 Malaysia 0.429
Pakistan 120 424 China 80.0 China 0.453

India 467 302 Poland 82.9 Poland 0.569
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where i is a firm index, j a country market index, ¢ a two-week period time index,
Im,j 15 @ domestic market index, and rys, is the U.S. market return. The rate of
change in the exchange rate per U.S. dollar is ej;.

The regression specified in Eq. (6) is similar to classical asset pricing equa-
tions. We do not pursue this asset pricing interpretation of Eq. (6) because we
view the present paper as an application of Grossman’s (1976) and Roll’s (1988)
approach to information capitalization, and not as a refinement or critique of
any asset pricing model. Our emphasis is on the type of information that enters
stocks prices, not on any tradeoff between risk and return.

We include the U.S. stock market return in Eq. (6) because most economies
are at least partially open to foreign capital. The expression rys, + ej, translates
U.S. stock market returns into local currency units. We use biweekly returns to
overcome thin trading problems, which arise when securities are traded infre-
quently. These returns are compounded from daily total returns. For stock
markets in the Far East, we lag U.S. market returns by one day to account for
time zone differences. Thus, if the biweekly stock return in Japan used data from
May 7, 1995 to May 21, 1995, the contemporaneous U.S. market return uses
data from May 6, 1995 to May 20, 1995. When we calculate Eq. (6) using U.S.
data, we set f3,; to zero.

Our daily with-dividend stock returns data begin with all companies covered
by the Datastream information service as of January 1997. Datastream also
allowed us access to data for companies no longer traded, but whose stock
prices were formerly covered by their service. Our total cross section for 1995
thus contains 15,920 firms spanning 40 countries. Newly listed or recently
delisted stocks are included in our sample only if more than 30 weeks of data is
available for the year in question. This requirement yields sufficient observations
to reliably assess the explanatory power of the market returns on each stock.
Thus, we omit newly traded stocks that have been traded for roughly less than
five months in a year, as well as stocks that are about to be delisted. When
trading of a stock is suspended, the returns data during the suspension period
are coded as missing and also excluded from our regressions. In addition, for
most countries, Datastream returns are either unavailable or seriously incom-
plete until the mid-1990s. For this reason, we focus on 1993 through 1995, and
use only 1995 data in our international cross-sectional analysis. As a robustness
check, we reproduce our results using 1993 and 1994 data.

Datastream claims that its total returns are adjusted for splits and other
unusual events, but our data do contain some very large stock returns. If these
very large returns reflect coding errors, they could add noise to our data or
create bias in our results. On the assumption that coding errors are over-
represented in extreme observations, we trim our data by dropping biweekly
observations for which the stock’s return exceeds 0.25 in absolute value.

The regression statistic for Eq. (6), R, measures the percent of the variation in
the biweekly returns of stock i in country j explained by variations in country j’s
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market return and the U.S. market return. Given this statistic for each firm i in
country j, we define

! YSST,

(7)
as an alternative stock price synchronicity measure, where SST; ; is the sum of
squared total variations. We use this weighting rather than a simple average to
facilitate the decomposition of returns variation in Egs. (16) and (17) (see in
Section 6). A higher R} indicates that stock prices frequently move together.
This measure of stock price synchronicity follows Roll (1988) and French and
Roll (1986).

Panel C of Table 2 juxtaposes the ranking of countries by stock price
synchronicity, as measured by R7, against their ranking by per capita GDP in
Panel A. Only four relatively wealthy countries have notably high R?s. These
countries are Japan, Italy, Greece, and Spain. Note that the stock market in
Japan is regarded by many practitioners as notoriously bubble-prone, and that
Italy has a demonstrably poorly functioning stock market (see Zingales, 1994).
With these exceptions, low-income economies account for the high R%s. The five
highest R}s are for Poland, China, Malaysia, Taiwan, and Turkey. The five
lowest R?s are for developed high-income countries — the United States, Ireland,
Canada, the United Kingdom, and Australia. Overall, the Rf- estimates for
high-income countries tend to be below the median.?

Fig. 4 graphically highlights the large differences across countries in the f; and
R? measures of stock market synchronicity. Panel A of Fig. 5 plots the f; of each
country against the logarithm of its per capita GDP, illustrating a clear and
statistically significant negative correlation equal to — 0.571 and significant at
the 0.1% level. Panel B of Fig. 5 plots each country’s R} against the logarithm of
its per capita GDP, again making evident a clear and significant negative
correlation of — 0.394, significant at the 2% level. A closer look at Fig. 5
suggests two data clusters: high-income countries with low synchronicity and
low-income countries with high synchronicity. This clustering suggests that per
capita GDP might be proxying for another measure of economic development
that also exhibits such clustering.

In summary, the R} and f; measures of synchronicity behave similarly. Both
measures show a clearly negative relation between stock price synchronicity and
per capita income, with some evidence of clustering.

2 Although the R7 for the U.S. stock markets is lower than that reported by Roll (1988), note that
we use 1995 biweekly data while he uses monthly data from September 1982 to August 1987. Our
R? estimate for the US market in the early 1980s ranges between 12% and 13% (see Fig. 3), and so is
much closer to the average R? of 0.179 he reports.
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Fig. 4. Stock price synchronicity in various countries. Panel A. Stock price synchronicity measured
by the average fraction of stock prices moving in the same direction during an average week in 1995.
Stock prices that do not move during a week are excluded from the average for that week. Price
movements are adjusted for dividend payments, and are based on Datastream total returns. Panel B.
Stock price synchronicity measured by the average percent of total biweekly firm-level return
variation in 1995 explained by local and U.S. value-weighted market indexes. Stock returns and
indexes include dividend payments, and are obtained from Datastream.
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Fig. 4 (continued).

4. Empirical framework

What explains the highly significant negative correlation between stock price
synchronicity and per capita GDP? Per capita GDP is a general measure of
economic development. In this section, we hypothesize that particular economy
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Fig. 5. Stock price synchronicity and gross domestic product. Panel A. The logarithm of per capita
gross domestic product plotted against stock return synchronicity measured by the average percent
of stock returns moving in the same direction each week. Each observation is for one country. Data
are for 1995. Panel B. The logarithm of per capita gross domestic product plotted against stock
return synchronicity measured by the percent of total return variation explained by local and U.S.
value-weighted market indexes in ordinary least squares regressions. Each observation is for one
country. Returns and indexes include dividends. Data are for 1995.

characteristics, or dimensions of economic development, might plausibly be
related to stock price synchronicity, and that per capita GDP might serve as
a proxy for these characteristics. Our strategy is to see which development
measures are most correlated with stock price synchronicity, and to ask whether
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they render per capita GDP insignificant in multivariate regressions. From this
exercise, we hope to learn what economic linkages might underlie the correla-
tion between stock price synchronicity and per capita income.

4.1. Stock price synchronicity dependent variables

Our two stock price synchronicity measures, f and R? are unsuitable as
dependent variables in regressions because they are bounded within the inter-
vals [0.5, 1] and [0, 1] respectively. We therefore adopt a standard econometric
remedy and apply logistic transformations to these variables. Our left-hand side
variables are thus

v=toe(7) ©
2

In Eq. (8), ¥; maps f; from the interval [0.5, 1] to R, the set of real numbers
from negative to positive infinity. Similarly, in Eq. (9), ¥'; maps R} from the unit
interval to R. The construction of R} and f; are as described in Section 3. Both
variables are based on 1995 data, though our results are similar if we use 1993 or
1994 data. Scatter plots (not shown) reveal that these transformations preserve
the clustering effect noted above.

4.2. Controlling for stock market size

By construction, the co-movement measures, R* and f, decrease with the
number of securities in a country’s stock market. If the sign of the stock return is
random, the Law of Large Numbers pushes f; to approximately 0.5 as the
number of stocks grows large. That is,

max[nj?, nd"w" :|~ 1

~—, 10
nit + n?,w" 2 (10)

E[f;t] = E|:
for a short window in which the expected return is close to zero. Also, the market
index on the right-hand side of Eq. (6), which forms the basis for the construction
of our R} price synchronicity variable, is a weighted average of the individual
stock returns used as dependent variables. This construction produces a similar
spurious correlation between number of securities listed and this price syn-
chronicity variable. Intuitively, in a market with few securities, each individual
security is a more important part of the market index. Thus, higher synchronic-
ity might simply reflect fewer traded stocks.

To control for these effects, we use the logarithm of the number of listed stocks
in 1995 in each stock market, taken from Datastream. However, a correlation
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between synchronicity and market size may also reflect better functioning stock
markets having more listings. By controlling for number of listings, we may be
introducing downward bias in the significance of variables that measure stock
market quality.

4.3. Regression framework

In the following analysis, we propose hypotheses as to why certain economy
characteristics might be related to stock price synchronicity. We construct
a vector x; measuring these characteristics, and include it in regressions of the
form

onr lIIj:CO +Cl logyj+C2 10gn1+cxj+uj, (11)

where 17; and ¥; are our logistically transformed price synchronicity variables,
y; 1s per capita GDP, n; is the number of listed stocks, and u; is a random error
term. Our objective is to see which characteristics x; significantly explain stock
price synchronicity and render the logarithm of per capita GDP insignificant.

5. Structural explanations

In this section, we consider the hypothesis that the negative correlation
between stock price co-movement and per capita income is due to firms in
low-income economies having more correlated economic fundamentals. To test
this hypothesis, we include specific structural variables in the vector x; that
might provide separate proxies for such an effect. These variables are macroeco-
nomic volatility, country size, and economy diversification. Since these variables
may not encompass all sources of market-wide price movement, we also include
a direct measure of earnings co-movement for firms in each economy using
standardized firm-level accounting data. If including these variables in the
vector x; renders per capita income insignificant in regression (11), we can
conclude that per capita income provides a proxy for these structural effects.

A description of each structural independent variables follows.

5.1. Macroeconomic instability

Some economies could have unstable market fundamentals because of
macro-economic instability. In these economies, volatile market fundamentals
may overwhelm variations due to firm-specific factors, so that stock prices tend
to move together. If so, our finding of greater stock price synchronicity could
be attributed to macro-economic instability.

To measure macroeconomic instability, we use the variance of per capita
GDP growth for each country, with per capita GDP measured in nominal U.S.
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dollars, estimated from 1990 to 1994. We use the variance of the domestic
inflation rate across the same period as a robustness check.

5.2. Country size

Country size per se could matter in at least two ways.® First, economic
activity in a small country could be geographically localized, so that nearby
geopolitical instability or localized environmental catastrophes such as earth-
quake or monsoons might have market-wide effects that would not be as evident
in a larger country. For example, Finland’s economy shrank by 15% in the early
1990s as the neighboring Soviet Union disintegrated amid severe structural
changes and Finland’s role as a gateway to Russia temporarily lost value. Hong
Kong’s economy is similarly dependent on events in mainland China.

Second, Bernstein and Weinstein (1998) observe the economic specialization
predicted by standard international trade theory across geographical units of
similar size, but not across countries. This finding is consistent with larger
countries having factor endowments that exhibit less uniformity, and this
relation in turn suggests that the stocks of firms in large countries might move
more independently than those in small countries. For example, if oil prices fall,
the prospects of Ohio manufacturing firms brighten, while those of Texas oil
companies dim, resulting in observable asynchronous stock price movements in
the U.S. markets. In contrast, stocks in a smaller oil-producing country, like
Venezuela, might move more synchronously as oil prices change, given that
a larger position of Venezuelan economic activity is devoted to providing goods
and services for oil companies and their employees. Similar stories might be told
about the dependence of smaller countries on particular agricultural crops,
mining operations, or industries.

To capture any relation between country size and synchronicity in stock
returns, we use the logarithm of geographical size, in square kilometers, for each
country. We use the logarithm of population in a robustness check.

5.3. Economic and managerial diversification

The second point above is closely related to economic specialization. In some
economies, listed firms could be concentrated in a few industries. Consequently,
the fundamentals of these firms could be highly correlated, and their stock prices
highly synchronous. Undiversified economies should therefore exhibit more
stock price synchronicity than diversified ones. If poor countries are relatively
undiversified, this characteristic might explain our finding.

3 We are grateful to Alan Deardorf and seminar participants at the University of Arizona, the
University of British Columbia, George Mason University, Texas A&M University, and Tulane
University for stressing the need to include a “country size” effect.
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Alternatively, some economies may be dominated by a few very large firms. If
most other listed firms are suppliers or customers of these dominant firms,
a high degree of stock price synchronicity might ensue. Problems that would be
firm-specific in a larger economy, such as leadership succession within a control-
ling family, can potentially affect the entire economy. If economies of poor
countries depend disproportionately on a few large firms, our finding could
follow.

To capture these effects, we construct an industry Herfindahl index and a firm
Herfindahl index for each country. We define the industry Herfindahl index of
country j as H; = Y hi; where Iy ; is the combined value of the sales of all
country j firms in industry £ as a percentage of those of all country j firms.
Analogously, we define the firm Herfindahl index of country j to be H = Zﬁ,—zej
where h; ; is the sales of firm i as a percentage of the total sales of all country
j firms. These indices are constructed using 1995 data and industry classifica-
tions from Datastream. The latter classifications are roughly equivalent to using
2-digit Standard Industrial Classification (SIC) codes to define industry catego-
ries. High values of the industry and firm Herfindahl indexes indicate respect-
ively, a lack of industry diversity and the dominance of a few large firms. Roll
(1992) finds that high industry or high firm concentration, as captured by such
Herfindahl indices, partly explains the high volatility of some stock market
indices.

5.4. Synchronous fundamentals

Firm fundamentals might move together more in low-income countries for
the above reasons, or for other reasons. For example, if highly diversified
conglomerates account for a larger fraction of listed firms, their returns should
all resemble the market return. Widespread intercorporate ownership might
also cause firm fundamentals to move together, as intercorporate ownership
implicitly causes the performance of some firms to depend on that of other firms.
This effect is exacerbated if related firms use intercorporate transactions to assist
each other in bad times or to share the bounty in good times. All such
explanations posit a greater correlation across firms in economic fundamentals.
A general measure of co-movement of firm fundamentals can therefore act as
a comprehensive structural independent variable, capturing all of these various
explanations.

To capture the general synchronicity of firm-level fundamentals, we construct
an earnings co-movement index by running the regression

ROAi,j, == ai + bi X ROAm,J, (12)

for each firm i in each countryj. ROA; ; is a firm’s returns on assets, calculated as
annual after-tax profit plus depreciation over total assets. ROA4,, ; is the value-
weighted average of the return on assets for all firms in the country.
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Our firm-level earnings data contain isolated irregularities, appearing as
single spikes in the data. These irregularities generally reflect extraordinary
items in the calculation of firm earnings, and are treated as statistical noise for
our purposes. To mitigate these data problems, we exclude ROA; ; in period ¢ if
(ROA;;, — ROA;;,—1)and (ROA, ;, — ROA, ;,+) are opposite in sign and are
both greater than 0.75 in absolute value.

Firm level accounting data are sparse for some countries, and completely
unavailable in a few, especially prior to the mid-1990s. Using more years of data
arguably allows better regression estimates, but also worsens the problem of
obtaining comparable data for a statistically meaningful number of countries.
We use five years of data from 1993 to 1997. Due to missing data, we can run
such firm-level ROA regressions in only 24 countries. These countries are
Australia, Austria, Belgium, Brazil, Chile, Denmark, Finland, France, Germany,
Greece, Holland, India, Italy, Japan, Korea, Mexico, Norway, Portugal, Spain,
Sweden, Taiwan, Turkey, the United Kingdom and the U.S. For three of these
countries, Austria, Chile, and Taiwan, earnings data are available for very few
firms. Dropping these three countries does not qualitatively affect our basic
findings. To mitigate problems associated with the loss in sample size,
we conduct our empirical investigation both with and without the earnings
co-movement index.

After running these regressions on firm-level return on assets data for these
countries, we then average the R%s of these regressions to construct a weighted
average earnings R? for each country. This calculation yields our earnings
co-movement measure,

Y :R?(ROA) x SST; ;(ROA)
Z,SSTl,j(ROA)

Earnings Co-movement Index; = (13)

Our earnings co-movement index is analogous to using the R* from Eq. (6) as
a stock price synchronicity measure, but measures the synchronicity of firm
fundamentals instead. We expect fundamentals synchronicity to be positively
related to stock return synchronicity.

5.5. Stock price synchronicity and structural variables

Table 3 display univariate statistics and simple correlation coefficients for our
stock price synchronicity variables, the logarithm of per capita GDP and the
number of listed stocks, and the structural variables listed above. The logarithm
of the number of listed stocks is negatively correlated with price synchronicity,
as anticipated.

The signs of the correlations of stock price synchronicity with the structural
variables are largely as expected. Price synchronicity is negatively correlated
with a country’s geographical size and positively correlated with both GDP
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growth variance and earnings co-movement, although these correlations are all
statistically insignificant. More diversification is not consistently correlated with
less stock price synchronicity. Overall, these correlations suggest that no one
structural variable is likely to explain the link between per capita GDP and
stock price synchronicity.

Panel B of Table 3 also shows that per capita GDP is significantly negatively
correlated with a country’s geographical size, and essentially uncorrelated with
diversification. Clearly, our basic result cannot be due to low-income countries
being small and undiversified.

Table 4 displays multivariate regressions of the form of regression (11), to see
if the structural variables, acting in concert, might explain the link between per
capita GDP and stock price synchronicity. First, note that a small country effect
appears in this multivariate setting. Stock prices do move together more in
smaller countries. However, this effect does not explain the correlation between
price synchronicity and per capita GDP, as that variable remains highly signifi-
cant. This result suggests that per capita GDP does not serve as a proxy for our
structural variables, taken either separately or all together, and that factors
beyond our structural explanations underlie the negative relation between per
capita GDP and stock price synchronicity.

5.6. Robustness checks

Some clarifications are in order. First, we can never categorically reject the
structural hypothesis using regressions like the alternative specifications defined
above. Additional structural variables can always be found, and some combina-
tion of these variables may explain price synchronicity, rendering per capita
GDP insignificant. Second, our structural variables may be noisy. Third, earn-
ings co-movement is not necessarily successful in capturing the co-movement of
fundamentals, as stock prices are thought to be based on expected future cash
flow, not current earnings. The relation of price fundamentals to variables based
on accounting numbers, as well as to historical macroeconomic variables, can be
complicated.

Since we run country-level cross-sectional regressions, our sample size is
limited. As we add variables to our model, the available degrees of freedom are
exhausted quickly. Our robustness tests therefore consist of statistical fit tests,
replacing structural variables with alternatives or adding only a small number of
additional variables at a time.

5.6.1. Outliers

Our regression results are not driven by outliers. We conduct diagnostic
checks on the residuals obtained in Table 4. We find no outliers using Student
R and Cook’s D measures.
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Table 4
Regressions of stock price synchronicity on economy structural variables

Estimated coefficients from ordinary least squares regressions of stock price synchronicity variables,
Y; and ¥, on the logarithm of per capita GDP and structural variables. A control for market size,
log(number of stocks), is included in all regressions.The structural variables are log(geographical
size), variance of GDP growth, industry Herfindahl index, and the firm Herfindahl index. Regres-
sions 4.2 and 4.4 include, as an additional structural variable, the earnings co-movement index.
Sample is 37 countries, except for regressions on the earnings co-movement index, which is available
for only 25 counties. Numbers in parenthesis are probability levels at which the null hypothesis of
zero correlation can be rejected in two-tailed ¢-tests.

¥; is a logistic transformation of Y; is a logistic transformation
the average fraction of stocks of the R}s of regressions of
Dependent variable moving together stock returns on market indices
4.1 4.2 4.3 4.4
Intercept 4.36 8.11 4.66 8.04
(0.00) (0.00) (0.04) (0.04)
Logarithm of per capita —0.189 —0.288 —0.238 —0.324
GDP (0.01) (0.01) (0.04) (0.04)
Logarithm of number of —0.180 —0.200 —0.270 —0.367
stocks listed (0.11) (0.14) (0.13) (0.09)
Logarithm of —0.867 —1.89 —0.948 —1.78
geographical size (0.04) (0.02) (0.16) (0.15)
Variance in GDP growth 68.6 — 253 228 — 106
(0.84) (0.48) (0.67) (0.85)
Industry Herfindahl — 237 —4.30 —2.08 —5.70
index (0.27) (0.09) (0.54) (0.15)
Firm Herfindahl index — 0.446 1.49 —371 1.04
(0.83) (0.55) (0.26) (0.80)
Earning co-movement — 0.375 — 1.09
index (0.49) (0.22)
F statistic for the 3.88 3.51 2.87 2.50
regression (0.01) (0.02) (0.03) (0.06)
Sample size 37 25 37 25

R? 0.44 0.59 0.36 0.51
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5.6.2. Time period effects

One way to check whether our results are due to transitory time effects is to
repeat our regressions using data taken from other years. We can only repeat the
regressions using 1993 and 1994 data because of missing data problems in
Datastream for earlier years. We obtain identical conclusions using the two
earlier years.

The major transitory event in 1995 was the aftermath of the depreciation of
the Mexican Peso. This major macroeconomic event could have driven up the
synchronicity of stock prices in Latin American countries. We repeated our
regressions dropping all Latin American countries in our sample. Our results
are not qualitatively affected.

5.6.3. Alternate stock return synchronicity measures

Our stock return synchronicity indexes are necessarily arbitrary. However,
our stock price synchronicity measures, both 1; and ¥;, give qualitatively
similar results, despite substantial differences in their construction. In estimating
R; statistics for stock return regressions, we incorporate the possibility that
stock prices in other economies are influenced by the U.S. market. If some stock
markets are isolated, adding the U.S. market return should not affect their
R; regression statistics. The R} statistic for the U.S. is constructed without
allowing for the influence of foreign markets on U.S. stock prices. This construc-
tion could create a downward bias in the estimated U.S. R?. However, our
results are qualitatively unchanged if we drop the U.S. from our sample.

As further robustness checks, we consider several alternative measures of
stock return synchronicity. The first is the average simple correlation across
pairs of stocks,

22 Y. Pik-

i=1k#i

The second is the average squared simple correlation,

zz Y Pik.

i=1k#i

The number of pair-wise combinations rises with the square of the number of
listed stocks, n. Computation becomes difficult for n > 150. We therefore ran-
domly choose 50 stocks from each country and calculate the average of the
2,450, or n® — n, resulting pair-wise simple correlation coefficients. Another
alternative measure is the fraction of pairs in which the average simple correla-
tion coefficient is above a certain threshold, as given by

X 1) > Y. o (14)

i=1k#i
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where J;;, is one if p;is above p, and is zero otherwise. We consider p equal to
50%, 40%, 30%, and 20%.

All of these alternative synchronicity measures generate qualitatively similar
results to the measures used in the text, but at generally lower levels of statistical
significance. Average correlation coeflicients generate less significant results
than both average squared correlation coefficients and the fraction of correla-
tions above threshold values of p. For the last calculation, a 50% cutoff
generates results with statistical significance similar to the reported results.

5.6.4. Alternative methods of controlling for market size effects

By construction, the synchronicity indices are affected by the number of
stocks in a market. We control for this market size effect by explicitly introduc-
ing the logarithm of the number of listed stocks as an independent variable.
Another way to overcome this effect is to constrain the number of stocks we use
to construct our synchronicity indices. The alternative synchronicity measures
discussed in the previous section are based on 50 stocks from each country, and
so are unaffected by such problems. Yet they generate qualitatively similar
results to those shown. We can also reproduce our results using a restricted
number of stocks in each country to construct our stock price synchronicity
variables, 1'; and ¥;. The median number of listings in the stock markets in our
sample is 300. For countries with fewer than 300 stocks, we use all stocks to
construct the information content measures. For countries with more than 300
stocks, we randomly select 300 stocks. We then re-estimate the test shown in
Table 4 twenty times, using 300 different randomly drawn firms each time and
indexes based only on those firms. In every run, the results are qualitatively
identical to those reported.

5.6.5. Unstable monetary policies

If the stock markets in low-income countries are volatile because of swings in
monetary policy, the variance in the inflation rate might be a better variable
than the variance of GDP growth for explaining stock price synchronicity. This
variable, like GDP growth variance, enters our equation with the predicted sign,
but is even more insignificant than the variable it replaces.

5.6.6. Alternative measure of country size

In Table 4, we measure country size by the logarithm of the area of each
country in square kilometers. This metric makes sense if extreme weather or
other localized natural phenomena cause synchronicity in stock prices. How-
ever, geographical area is only one measure of country size, and population is an
obvious alternative country size metric. Substituting the logarithm of popula-
tion does not change our findings.
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5.6.7. Commodity-based economies

If poor countries are disproportionately dependent on raw materials produc-
tion, and these industries are more pro-cyclical than others, our basic finding
might follow. Including a dummy variable which equals one if raw materials are
the country’s most important sector, and zero otherwise, also changes nothing in
our reported results. This structural hypothesis is also apparently not respon-
sible for our basic finding.

Because our focus is on the stock market data, our sample excludes very small
and very poor countries, as such countries generally have no stock markets. We
thus are neither proving nor disproving the idea that dependence on undiversi-
fied raw materials production might cause economy-wide fluctuations in such
economies.

5.6.8. Alternative measures of fundamentals co-movement

Our earnings co-movement variable could be a noisy measure of funda-
mentals comovement. Using many years of historical data makes the variable
too dependent on the past, which is likely inappropriate for fast-changing
economies. On the other hand, using too few years of data makes it difficult to
estimate the variable precisely. The earnings co-movement measure is estimated
using five years of annual data. We experimented with six and seven years of
data instead. Both alternatives generate qualitatively similar results to those
reported. We use ROA market indices that are weighted by asset values. Using
equally weighted indices also leads to similar findings. Applying a logistic
transformation also generates qualitatively similar results.

As another measure of disparity in firm fundamentals, we use the cross-
sectional variance of firm ROA in each country. We average these cross-
sectional variances over 1992, 1993, and 1994. Using this variable does not
change our results.

In conclusion, after treating an exhaustive list of robustness concerns, we find
that our results remain intact.

6. An institutional development explanation

In the previous section, we showed that including structural variables in the
vector x; does not render per capita income insignificant in the regression in
Eq. (11), and argued that per capita income is not proxying for structural effects.
In this section, we consider a second general hypothesis, that the negative
correlation between stock price co-movement and per capita income is
due to low-income economies providing poor protection of private property
rights.

We construct a “good government index” to measure how well country j
protects private property rights. We denote this index g;, and include it in
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regressions of the form
YJ or lIIJ = Co + Cllogyj + Czlognj + C'xj + C3gj + uj, (15)

where 17; and ¥; are our logistically transformed price synchronicity variables,
y; 1s per capita GDP, n; is the number of listed stocks, x; is a vector of economy
structural characteristics, and u; is a random error term. If the good government
index is significant, and including it renders per capita GDP insignificant, we
have evidence that a lack of property rights protection underlies the high degree
of stock price synchronicity.

6.1. Why property rights protection might affect stock price movements

In many countries, governments and courts are mercantilist devices for
diverting wealth to an entrenched elite. Politicians can “shut down [a] business,
kick it out of its premises, or even refuse to allow it to start” (Shleifer, 1994) by
using a variety of tactics including open legislation, licensing requirements,
repudiation of commitments, and nationalization. Asset values are predomi-
nantly affected by political connections and events. For example, based on
stock price movements in response to rumors about President Suharto’s
health Fisman (1999) estimates that as much as 25% of the market value
of many Indonesian firms is related to political connections. In such countries,
political events, or even rumors about political events, could cause large
market-wide stock price swings and generate high levels of stock price
synchronicity.

Thus, stock price synchronicity might reflect higher political risk. However, it
is important to recall that stock price synchronicity is not explained above by
macroeconomic volatility or synchronous economic fundamentals.

If our structural variables are adequate, political risk must affect share prices
through some other channel. Admittedly, our structural measures could be
flawed. For example, investors might expect systematic fluctuations in future
fundamentals to arise from current political events. Such politically sensitive
growth options in low-income countries might explain how their highly syn-
chronous stock returns can be unrelated to synchronicity in past earnings. We
invite further work to explore these possibilities.

However, bad government might increase stock price synchronicity through
channels that are not directly associated with economic fundamentals. Finance
theory posits that risk arbitrageurs expend resources uncovering proprietary
information about stocks and earn an acceptable return by using that informa-
tion to trade against less informed investors. Risk arbitrageurs accumulate
information until the marginal cost of gathering an additional unit of informa-
tion exceeds its risk-adjusted marginal return. Such trading by many risk
arbitrageurs, each with unique proprietary information, is thought to capitalize
information into share prices (Grossman, 1976; Shleifer and Vishny, 1997). Risk
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arbitrage, of this sort may be less economically attractive in countries that
protect private property rights more poorly for several reasons.

First, economic fundamentals may be obscured by political factors in many
low-income countries. Second, political events may be hard to forecast in
low-income countries, whose governments are often relatively opaque and
erratic. Third, risk arbitrageurs who do make correct predictions may not be
allowed to keep their earnings in countries that protect private property rights
poorly, especially if the risk arbitrageurs are political outsiders. Because of these
factors, firm-specific risk arbitrage could be relatively unattractive in countries
that protect private property rights poorly, and informed trading correspond-
ingly thin.

If weak property rights discourage informed risk arbitrage, they might also
create systematic stock price fluctuations. De Long et al. (1990) argue that
insufficient informed trading can “create space” for noise trading. Indeed, what
De Long et al. (1990) call a “create space” effect is central to their model of
systematic noise trader risk. They define this effect as follows: “As the variability
of noise traders’ beliefs increases, the price of risk increases. To take advantage
of noise traders’ misperceptions, sophisticated investors must bear this greater
risk. Since sophisticated investors are risk averse, they reduce the extent to
which they bet against noise traders in response to this increased risk.” (De Long
et al., 1990, p. 715). If the proportion of noise traders in the market is above
a critical level, this effect causes noise trading to grow in importance relative to
informed trading, and eventually “dominate the market” (De Long et al., 1990, 720).

Thus, De Long et al. (1989, 1990) argue that stock markets without a sufficient
amount of informed trading could be characterized by large systematic price
swings due to noise trading. If the governments of low-income countries do not
respect property rights and thereby discourage informed trading in their stock
markets, share prices in those markets should exhibit intensified market-wide
variation and high synchronicity.

6.2. Measuring good government

To capture the extent to which a country’s politicians respect private property
rights, we construct a good government index as the sum of three indexes from
La Porta et al. (1998b), each ranging from zero to ten. These indexes measure (i)
government corruption, (ii) the risk of expropriation of private property by the
government, and (iii) the risk of the government repudiating contracts. Low
values for each index indicate less respect for private property.

La Porta et al. (1998b) describe these three indexes as follows: The “corrup-
tion index” is an assessment of corruption in government by the International
Country Risk Guide (ICR). Low scores of this index indicate that “high govern-
ment officials are likely to demand special payments” and that “illegal payments
are generally expected throughout lower levels of government” in the form of
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“bribes connected with import and export licences, exchange controls, tax
assessment, policy protection, or loans.” The “risk of expropriation index” is the
ICR’s assessment of the risk of “outright confiscation” or “forced nationaliza-
tion.” The “repudiation of contracts by government index” is ICR’s assessment
of the risk of a “modification in a contract taking the form of a repudiation,
postponement, or scaling down” due to “budget cutbacks, indigenization pres-
sure, a change in government, or a change in government economic and social
priorities.” All three ICR indexes are averages of the monthly indexes for April
and October from 1982 to 1995. The good government index, like our syn-
chronicity measures, tends to be quite high for developed countries and quite
low for emerging economies.

6.3. The relation of stock price synchronicity to good government

The good government index is available for all countries except China, the
Czech Republic, and Poland. Table 3 reports univariate statistics for our good
government index, as well as its simple correlations with the stock price syn-
chronicity indices, I'; and ¥;, per capita income, market size, and the structural
variables.

The pattern of the simple correlation coefficients in Panel A of Table 3 is
consistent with the view that better protection of private property rights reduces
stock price synchronicity. In addition, Panel B shows that countries with higher
per capita income have higher good government indices. It also shows that the
good government index is significantly correlated with market size, measured as
the logarithm of the number of stock in the country’s stock market, a finding
that is consistent with more institutionally advanced economies having markets
on which more stocks trade. This result confirms our premise that including
market size as a control variable biases our tests against finding that institu-
tional development matters.

The regressions in Table 5 show that the good government index remains
significantly negatively correlated with stock price synchronicity after control-
ling for market size and the structural variables. More important, the logarithm
of per capita GDP becomes insignificant in regressions containing the good
government index.

In summary, our results in this section are consistent with the view that
a greater respect for private property rights by governments in developed
economies underlies our finding that stock prices in high-income countries are
less synchronous than in low-income countries.

6.4. More market-wide variation or less firm-specific variation?

Our stock return synchronicity measure 1’; can be decomposed into market
wide variation and firm specific variation. ¥ is the logistic transformation of the
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Table 5
Regressions of stock price synchronicity on economy structural variables and a good government
index

Estimated coefficients from ordinary least squares regressions of stock price synchronicity variables,
Y; and ¥}, on the logarithm of per capita GDP, structural variables and a good government index.
A control for market size, log(number of stocks), is included in all regressions. The structural
variables are log(geographical size), variance of GDP growth, industry Herfindahl index, and the
firm Herfindahl index. Regressions 5.2 and 5.4 include, as an additional structural variable, the
earnings co-movement index. Sample is 37 countries, except for regressions on the earnings
co-movement index, which is available for only 25 countries. Numbers in parenthesis are probability
levels at which the null hypothesis of zero correlation can be rejected in two-tailed t-tests.

¥; and is a logistic TY;, is a logistic
transformation of the average transformation of the
fraction of stocks moving R?s of regressions of stock
Dependent variable together returns on market indices
5.1 5.2 5.3 54
log(GDP per capita) 0.033 0.025 0.170 0.188
(0.83) (0.87) (0.48) (0.46)
Logarithm of number of —0.204 —0.197 — 0315 —0.331
stocks listed (0.06) (0.10) 0.07) 0.07)
Good government index —0.059 —0.098 —0.110 —0.161
0.11) (0.03) (0.07) (0.03)
Strucrual variables
Log. of geographical size —0.811 — 198 — 0.846 —1.92
(0.05) (0.01) (0.19) (0.09)
Variance in GDP growth 72.1 — 216 235 — 472
(0.82) (0.49) (0.65) (0.93)
Industry Herfindahl index — 3.44* — 497 —4.07 —6.79
0.12) (0.03) (0.24) (0.06)
Firm Herfindahl index 0.282 1.83 —238 1.59
(0.89) (0.41) (0.46) (0.65)
Earning comovement index — 0.117 — 0.671
(0.81) (0.40)
F-test for the structural 1.91 293 1.67 1.78
variables (0.14) (0.05) (0.19) 0.17)
F statistics for the regression 3.89 4.63 3.19 3.55
(0.00) (0.00) (0.02) (0.01)
Sample size 37 25 37 25

R? 0.48 0.70 0.44 0.64
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R? in Eq. (7), which can be written as

2
Om.i.j 2 2
Z. .7(0 i _|_ [ ’.,.)
R2 = YieiRESSTi; = otiy + omay (16)
! ZiejSSTi,j Ziej(arzn,i.j + Jsz,i,j) ’

where oy, ;; is the variation in the return of firm i in country j explained by
market factors and o7, ; is the residual variation in firm /’s return. Substituting
Eq. (16) into the definition of ¥7; yields

2

Y, = 10g<0m2’J> = log(0,,)) — log(a,.,). (17)
&J

where the average variation in country j stock returns that is explained by

market factors is a,; = (1/n)) ;0 ., and 67 = (1/n)) ;067 ., is the average firm-

specific variation in country j stock returns.

If noise trader risk makes stock prices more synchronous in countries with
weak private property rights, we should find 1’; to be high in those countries
because of high market-wide stock price variation, g, ;. If higher synchronicity
in emerging markets is due to less firm-specific variation, a7, other explanations
must be sought.

Fig. 6 explores this issue by displaying the average firm-specific variation, o7,
and market-wide variation, ¢2, in U.S. stock returns from 1926 to 1995. Each
bar represents a 3-year average. The decreases in R?s in the post-war period
appear to be associated with both the capitalization of more firm-specific
information into stock prices and with a decline in the influence of market-wide
factors. Campbell et al. (2000) replicate this result and elaborate on its statistical
properties.

Since a high R? can reflect low levels of firm-specific variation, o7, or high
levels of market-wide variation, 0,2,,,‘;, or both, it is useful to relate these measures.
Table 6 reveals 67, to be greater than oy, ; in all countries except Poland.
Fig. 7 shows that the greater synchronicity exhibited across countries is
associated with greater systematic stock return variation, a,zn,j, and with no
clear pattern of higher or lower firm-specific return variation, ¢7 ;. In contrast,
Table 6 shows lower synchronicity within developed economies associated with
lower o7, and with o7, ; at a relatively uniform low level.

Panel A of Table 3 shows the simple correlations of log(a7 ;) and log(a, ;) with
our other country-level cross-section variables. Stock price synchronicity is
positively correlated with high market risk, but not with low firm-specific risk.
Both per capita GDP and the good government index are negatively correlated
with log(s7 ;) and log(ay, ;) and, in both cases, the correlations with systematic
risk are stronger and more significant.

To test the hypothesis that increased synchronicity is primarily due
to increased market-wide price variation, Table 7 considers regressions
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Fig. 6. The changing structure of U.S. stock return variation from 1926 to 1995 Total returns
variation is decomposed into a systematic component, which is related to the value-weighted market
index, and a firm-specific component, which is not. Each bar represents an estimate over a three year
period based on monthly dividend-adjusted returns. Returns and indexes include dividends. Data
are from the Center for Research in Securities Prices.

of the forms
log(aZ;) = co + c1logy; + cologn; + ¢ x; + c3g; + uj, (18)
log(om,;) = co + cilogy; + cologn; + ¢ x; + c39; + uj, (19)

where x; is a vector of structural and institutional development variables, y; is
per capita GDP, n; is the number of listed stocks, g; is the good government
index, and u; is a random error term.

Table 7 shows the good government index to be negatively and significantly
related to market-wide stock price variation. The good government index is also
negatively related to firm-specific stock price variation, but this effect is smaller
in magnitude and, at best, significant only in a one-tailed test, as seen in column
3 of Table 7. Although Figs. 6 and 7 are more ambiguous, Tables 3 and 7 are
broadly consistent with the conjecture that noise trading generates market-wide
stock price fluctuations unrelated to fundamentals movements in economies
with uncertain private property rights.
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Table 6
The components of stock return variation

Countries are ranked by stock market synchronicity, measured as the average R> of firm-level
regressions of bi-weekly stock returns on local and U.S. market indexes in each country in 1995. This
is decomposed into a firm-specific stock return variation, ¢2, and a market-wide stock return
variation, ¢2. Returns include dividends and are trimmed at =+ 25%. Due to rounding errors,
R? does not exactly match o2 /(o7 + 02).

Country R} a? om Country R} a? on
United States 0.021 0.174 0.004 Korea 0.172 0.174 0.036
Ireland 0.058 0.073 0.005 Pakistan 0.175 0.140 0.030
Canada 0.062 0.190 0.013 Italy 0.183 0.073 0.016
UK. 0.062 0.068 0.005 Czech 0.185 0.125 0.028
Australia 0.064 0.149 0.010 India 0.189 0.132 0.031
New Zealand 0.064 0.111 0.008 Singapore 0.191 0.102 0.024
Portugal 0.068 0.084 0.006 Greece 0.192 0.103 0.024
France 0.075 0.087 0.007 Spain 0.192 0.067 0.016
Denmark 0.075 0.059 0.005 South Africa 0.197 0.074 0.018
Austria 0.093 0.061 0.006 Columbia 0.209 0.095 0.025
Holland 0.103 0.051 0.006 Chile 0.209 0.086 0.023
Germany 0.114 0.067 0.009 Japan 0.234 0.111 0.034
Norway 0.119 0.086 0.012 Thailand 0.271 0.109 0.041
Indonesia 0.140 0.127 0.021 Peru 0.288 0.128 0.052
Sweden 0.142 0.084 0.014 Mexico 0.290 0.129 0.052
Finland 0.142 0.113 0.019 Turkey 0.393 0.218 0.141
Belgium 0.146 0.047 0.008 Taiwan 0412 0.084 0.058
Hong Kong 0.150 0.118 0.021 Malaysia 0.429 0.079 0.059
Brazil 0.161 0.143 0.027 China 0.453 0.079 0.066
Philippines 0.164 0.145 0.029 Poland 0.569 0.118 0.156

6.5. More robustness checks

The results in Tables 5 and 7 survive all the same robustness checks discussed
above in connection with Table 4. The results are not due to outliers, transitory
effects, particular synchronicity measures, different sized markets, monetary
instability, commodity dependence, fundamentals co-movement, or funda-
mentals volatility.

In principle, it would be desirable to add more institutional variables. How-
ever, this exercise is impractical given our limited sample size, and because other
measures of institutional development tend to be highly correlated with the
good government index. We therefore replace the good government index with
other measures of property rights protection, testing each alternative measure in
turn.

The alternative property rights measures we use are a “rule of law index” and
a “judicial efficiency index”, both described in detail in La Porta et al. (1998a).
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Fig. 7. Average stock return variation for each country is decomposed into a systematic component,
o2, denoted by circles, and a firm-specific stock component, 62, denoted by triangles, and these are
plotted against stock return synchronicity, as measured by systematic variation as a percent of total
variation. Biweekly 1995 firm-level returns are regressed on local and U.S. value-weighted indexes to
construct this data. Returns and indexes are adjusted for dividends, and are from Datastream.

Both measures generate qualitatively similar results to those shown for the good
government index.

The size of a country’s stock market may be a function of its institutional
maturity. We already include the logarithm of the number of listed stocks.
Adding stock market capitalization or its logarithm as an additional variable
does not qualitatively change our results.

6.6. Two stock market regimes?

We have remarked above that Fig. 5, which displays scatter plots of stock
price synchronicity versus income, shows two clusters: high-income countries
with low stock price synchronicity and low-income countries with high syn-
chronicity.* The regressions in Table 5 show that the good government index
captures this dichotomy better than per capita income does. Indeed, replacing
the logarithm of per capita GDP in Fig. 5 with the good government index again
clearly reveals two clusters.

This clustering suggests the possibility of a threshold effect. If institutional
development, as measured by our good government index, is below a critical
level, a different regime governs stock prices, and a high degree of synchronicity

*We are grateful to Michael Weisbach and an anonymous referee for stressing this clustering
effect, and suggesting we consider it more thoroughly.
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Table 7
Regressions of systematic or firm-specific stock price variation on economy structural variables and
a good government index

Ordinary least-squares regressions of the logarithm of systematic stock return variation, log(¢2), and
the logarithm of firm-specific stock return variation, log(¢?), on the logarithm of per capita GDP,
structural variables and a good government index. A control for market size, log(number of stocks),
is included in all regressions. The structural variables are log(geographical size), variance of GDP
growth, industry Herfindahl index, and the firm Herfindahl index. Regressions 7.2 and 7.4 include, as
an additional structural variable, the earnings co-movement index. Sample is 37 countries, except for
regressions on the earnings co-movement index, which is available for only 25 countries. Numbers in
parenthesis are probability levels at which the null hypothesis of zero correlation can be rejected in
two-tailed t-tests.

log(c2) is the logarithm of log(c?) is the logarithm of
average systematic returns average firm-specific returns
Dependent variable variation variation
7.1 7.2 7.3 7.4
log(GDP per capita) 0.228 0.248 0.057 0.059
(0.38) (0.42) (0.63) (0.67)
Logarithm of number of —0.176 —0.313 0.140 0.0500
stocks listed (0.34) (0.17) (0.10) (0.63)
Good government index —0.164 —0.213 — 0.0540 —0.0520
(0.01) (0.02) (0.06) 0.17)
Structural variables
Log. of geographical size — 0418 —0.128 0.430 1.79
(0.54) (0.92) (0.17) (0.01)
Variance in GDP growth 9.59 —211 228 — 167
(0.99) (0.73) (0.37) (0.55)
Industry Herfindahl index —3.81 —6.59 0.256 0.213
(0.30) (0.12) (0.88) 0.91)
Firm Herfindahl index —1.89 1.26 0.481 —0.317
(0.58) 0.77) (0.76) (0.87)
Earning co-movement index — 0.621 — —0.051
(0.51) 0.91)
F statistics for the regression 4.29 3.26 3.18 3.42
(0.00) (0.02) 0.01) (0.02)
Sample size 37 25 37 25

R? 0.51 0.62 0.43 0.63
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is observed. Marginal changes that do not cross this threshold might have little
effect.

To test whether our results hold within both subsamples or mainly describe
differences between the two subsamples, we repeat the correlations and regres-
sions in our tables separately on subsamples of high and low good government
index countries. We use the mean of the good government index (23.92) as the
dividing line in creating these subsamples, yielding a developed economy sub-
sample of 22 countries, and an emerging economy subsample containing 15
countries. Minor changes in the dividing line do not affect our results. Note that
dividing the sample into the two clusters shown in Fig. 5, countries with
a logarithm of per capita GDP above and below nine, generates precisely the
same partition. Dividing the sample according to whether the “rule of law
index,” introduced in the previous subsection, is above and below its average
also generates precisely the same partition.

Across emerging economies, analogues of Tables 3 and 5 (not shown) reveal
stock market synchronicity to be correlated with neither the logarithm of per
capita GDP nor good government. Indeed, in the analogue of Table 5, both
variables remain uncorrelated with synchronicity. Overall, synchronicity in the
emerging markets appears unrelated to marginal changes in the protection
accorded private property. This result is consistent with the existence of a thre-
shold level of institutional development associated with relatively asynchronous
stock pricing.

In the developed country subsample, the situation is more complex. As in
emerging markets, synchronicity is unrelated to per capita GDP. But across
developed countries, synchronicity is higher when the good government index is
lower in the analogues of Tables 3 and 5, though this effect is significant only in
one-tailed tests. Moreover, high synchronicity in developed countries is asso-
ciated both with low levels of firm-specific variation, ¢Z, and high levels of
market-wide variation, ¢2. This result is consistent with the U.S. data shown in
Fig. 6. This finding motivates a closer look at the developed countries to clarify
the determinants of stock price synchronicity there.

7. More capitalization of firm-specific information in high-income countries?

In this section, we consider two variants of the hypothesis that a country’s
institutions might affect the relative amounts firm-specific versus market-wide
information that are capitalized into stock prices set by rationally informed risk
arbitrageurs. First, we test the hypothesis that firm-specific risk arbitrage is
more attractive in economies that force firms to provide better accounting data.
Second, we test the hypothesis that firm-specific risk arbitrage is more attractive
in economies that provide better protection for public investors from corporate
insiders. We motivate both hypotheses in more detail below.
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We conduct our tests on the emerging economy subsample of countries with
below average good government indexes, on the developed economy subsample
of countries with above average good government indexes, and on the full
sample. We repeat the tests for these three groups because accounting rules and
investor rights laws might be dead letters in countries with weak institutions.
Since accounting rules and public investor protection require the rule of law, the
two hypotheses introduced above might be relevant primarily in the developed
country subsample.

7.1. The importance of proprietary firm-specific information in the United States

Recall from Eq. (17) that high stock return synchronicity can be due to either
high systematic variation, or low firm-specific variation, or both. Fig. 7 reveals
that both systematic and firm-specific return variation differ substantially across
countries. In emerging economies, higher stock price synchronicity is mainly
associated with greater systematic variation, g, ;; but in developed economies,
lower synchronicity is also associated with greater firm-specific variation,
o2,

Roll (1988) and French and Roll (1986) stress the importance of proprietary
firm-specific information, which they propose is reflected by o2, in U.S. stock
prices. Roll (1988) considers cross-sectional average R* measures comparable to
Eq. (7) as measures of the explanatory power of asset pricing models. Using 1982
to 1987 data, he finds low R?s of about 35% with monthly data and about 20%
with daily data, and concludes that asset pricing models have very limited
explanatory power. Pointing out that stock price changes reflect unpredictable
industry and firm-specific factors as well as systematic factors, he drops observa-
tions for dates when news about a firm, or its industry, is reported in the
financial press. This refinement improves his R*s only slightly. French and Roll
(1986) find U.S. stock returns to be more volatile during exchange trading hours
than during non-trading hours, and argue that private information is the
principle factor behind high trading-time variance.

French and Roll (1986) and Roll (1988) both conclude that most of the
variation in U.S. stock prices reflects the capitalization of proprietary
firm-specific information. These results raise the possibility that low levels of
synchronicity in some country’s stock prices might reflect the incorporation of
more firm-specific information into prices in their stock markets.

7.2. Firm-level accounting data and stock price synchronicity in developed
economies

If accounting data are more useful, more firm-specific public information is
available to all investors. This plausibly lets risk arbitrageurs make more precise
predictions regarding firm-specific stock price movements. Thus, we might
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observe more firm-specific price variation in countries with better accounting
standards.

To test this hypothesis, we rerun the correlations and regressions in Tables
5 and 7, for both the full sample and the emerging and developed economy
subsamples separately, using a direct measure of the sophistication of each
country’s accounting standards in place of our good government index. We take
this variable from La Porta et al. (1998a), who construct the measure using 1990
data from International Accounting and Auditing Trends, Center for International
Financial Analysis and Research, Inc. La Porta et al. (1998a) describe the
construction of the accounting standards index as follows: “This index was
created by examining and rating companies’ 1990 annual reports on their
inclusion or omission of 90 items. These fall into seven categories (general
information, income statements, balance sheets, funds flow statement, ac-
counting standards, stock data and special items). A minimum of 3 companies in
each country were studied. The companies represent a cross section of various
industry groups where industrial companies numbered 70% while financial
companies represented the remaining 30%7”. They obtain annual reports from
Moody’s International, CIFAR, EXTEL, WorldScope, 20-Fs, Price Waterhouse
and various country sources. The accounting standards index ranges from 36 to
83, with a high value indicating more detailed and useful disclosure require-
ments.

Univariate statistics for the accounting standards variable and its simple
correlation coefficients with our other variables are shown in Table 3.
Accounting standards are negatively correlated with synchronicity, but the
significance levels are in the neighborhood of 20% indicating only a marginal
relation between the variables, even in one-tailed tests. In regressions analogous
to those in Tables 5 and 7 for both the full sample and the emerging and
developed economy subsamples, substituting the accounting standards variable
for the good government index produces results similar to those in Table 4. The
accounting standards index itself is uniformly statistically insignificant. Adding
the accounting standards measure as an additional explanatory variable also
leaves it statistically insignificant, and does not affect the magnitude or signifi-
cance of the good government index in the whole sample or either subsample.
We conclude that either this effect is unimportant in explaining our findings, or
our measure of accounting standards is flawed.

7.3. Differential capitalization of firm-specific and market-wide information?

A lack of respect for the property rights of public investors by corporate
insiders might impede the capitalization of firm-level information in stock prices
in some developed countries. This hypothesis is motivated by the observation,
noted above, that greater stock price synchronicity is associated with lower
firm-specific returns variation among developed country stock markets.
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This observation requires explanation. We conjecture that firm-specific risk
arbitrage could be less cost effective in economies that more poorly protect
public investors from insiders. If less firm-specific risk arbitrage therefore occurs,
and Roll (1988) and French and Roll (1986) are correct in arguing that such risk
arbitrage is the primary cause of firm-specific share price movements, we should
observe lower firm-specific share price variation in such economies.

At this point we can only speculate about the underlying mechanism that
might discourage firm-specific risk arbitrage in economies that fail to protect
public investors from insiders. One possibility follows from the finding of La
Porta et al. (1999), that control pyramids are the most common device insiders
use to control public firms outside the United States. In a control pyramid,
a family controls one firm, which holds controlling blocks of other firms, each of
which holds controlling blocks in yet more firms, and so on. Such pyramids can
have a dozen or more layers. Minority shares in some or all of these firms are
traded publicly. Daniels and Morck (1994) stress that in Canada, where many
publicly traded stocks are minority shares in firms in such control pyramids, the
most important corporate governance laws are “oppression remedies,” which
stop controlling shareholders from shifting income between controlled firms
through non-arm’s-length transactions for goods, services, or capital at artificial
prices. The problem is a type of insider trading, but is also akin to transfer
pricing in multinational firms. In economies with control pyramids, weaker
protection for public investors might render such income shifting more routine.

If income shifting involved strong firms subsidizing weak firms, firm funda-
mentals would become more correlated. If other criteria, such as each firm’s
relevance to the wealth, pet projects, status, or political influence of insiders,
governed income shifting decisions, fundamentals correlation need not rise.
Although the former sort of income shifting may happen in situations of
financial distress, we postulate that the latter sort is more commonplace.

Shifting away abnormal profits that arise from market-wide factors attracts
attention unless all other firms do likewise. In contrast, shifting firm-specific
abnormal profits away requires no such concurrent action. Rational risk arbit-
rageurs, knowing they cannot predict where firm-specific abnormal profits will
come to rest, should thus invest fewer resources in predicting firm-specific
abnormal profits, and focus on market-wide plays. Such a focus implies that less
firm-specific information should enter stock prices in economies where income
shifting is easier. Stock return synchronicity should rise as firm-specific return
variation falls in economies with poorer investor protection.

At least partly consistent with this mechanism, Bhattacharya et al. (2000) find
that Mexican stock prices, return volatilities, trading volumes, and spreads
simply do not respond to many types of firm-specific news that are known to
affect U.S. stock prices. Although Bhattacharya et al. (2000) present evidence
of insider trading to explain their finding, this evidence does not exclude
the possibility that insiders appropriating firm-specific profits might limit
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firm-specific stock price movements. However, we admit the conjectural nature
of this mechanism, and welcome alternatives explanations of why low firm-
specific returns variation is associated with higher synchronicity in developed
economies.

To test the more basic hypothesis that poor investor protection is associated
with a reduced capitalization of firm-specific information, we rerun the regres-
sions in Table 5 using a direct measure of the extent to which public share-
holders’ property is protected from appropriation by corporate insiders, an
“anti-director rights index”. This index is a score card of shareholders’ rights
against directors in various countries compiled by La Porta et al. (1998a). The
measure can range from zero to six according to whether or not shareholders (i)
can vote by mail, (i) are barred from selling stock a few days prior to a share-
holder meeting, (iii) can use cumulative voting for directors, (iv) have legal
standing to sue directors or to force the company to buy back their shares, (v)
have preemptive rights to new issues, and (vi) call extraordinary shareholder
meetings relatively easily. Higher scores indicate that corporate insiders are
more accountable to shareholders. Univariate statistics of the anti-director
rights index and its simple correlation coefficients to our other variables are
shown in Table 3.

La Porta et al. (1998a) emphasize that, for such rights to provide effective
protection, a country must have functional political and legal systems. It is
therefore plausible that the anti-director rights index might be most relevant in
countries with good government, where the rule of law prevails. La Porta et al.
(1998a) show that many countries, including some with strong property rights
protection in general, poorly protect the property rights of public investors. This
finding suggests that there might be enough variation in anti-director rights
within our developed country subsample for statistical tests.

We therefore ran regressions like those in Table 5, but substituting the
anti-director rights index for the good government index. We run these regres-
sions for the whole sample and the developed and emerging economy sub-
samples. The anti-director rights index is insignificant in the whole sample and
emerging economy subsample, but negative and highly statistically significant in
the developed economy subsample. Recall that the good government index is
also significant in the developed economy subsample. However, if both the
antidirector rights and good government indexes are included in regressions
using the developed country sub-sample, the good government index is insigni-
ficant.

If more firm-specific information is capitalized into stock prices in developed
economies, decreased synchronicity in that subsample should be related to
higher levels of firm-specific variation. Table 8 tests this hypothesis by running
regressions analogous to those in Table 7, but either replacing the good govern-
ment index with the anti-director rights index or including both. These regres-
sions are run using only the developed economy subsample. Table 8 shows
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significantly more firm-specific price variation in stocks in developed countries
that provide better protection of public shareholders against corporate insiders.

7.4. Additional robustness tests

We replicated the regressions in Table 8 replacing the antidirector rights
interaction variable with a dummy variable for the origin of the country’s legal
system. La Porta et al. (1998a) show that countries with legal systems derived
from those of France or Germany give public sharecholders little protection
against insiders. Thus, we thus set our legal origin dummy to zero if a country’s
legal system is modeled on that of France or Germany, and to one if it is
modeled on those of Britain or Scandinavia. The results are qualitatively similar,
and significance levels are similar to those for the anti-director rights variable.
Regressions including the fundamentals correlation measure yield qualitatively
similar results. In summary, we cannot reject the hypothesis that less firm-
specific information is capitalized into stock prices in developed economies that
provide less protection of public shareholders’ property rights from corporate
insiders.

8. Conclusions

We present empirical evidence that stock returns are more synchronous in
emerging economies than in developed economies. We show that this result is
not an artifact of structural characteristics of economies, such as market size,
fundamentals volatility, country size, economy diversification, or the co-move-
ment of firm-level fundamentals. Though some of these factors contribute to
stock return synchronicity, a large residual effect remains, and this effect is
correlated with measures of institutional development.

In particular, less respect for private property by government is associated
with more market-wide stock price variation, and therefore also with more
synchronous stock price movements. Since these market-wide price fluctuations
are uncorrelated with fundamentals, we conjecture that poor property rights
protection might deter risk arbitrage and, in the words of De Long et al. (1990),
“create space” for noise traders. However, since we may be controlling for
fundamentals volatility imperfectly, we cannot rule out other explanations.

We also show that, in developed economies, providing public shareholders
with stronger legal protection against corporate insiders is associated greater
firm-specific returns variation, and so with lower synchronicity. We conjecture
that economies that protect public investors’ property rights might discourage
intercorporate income-shifting by controlling shareholders. Better property
rights protection thus might render firm-specific risk-arbitrage more attractive
in the stock markets of such economies.
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Overall, our results suggest that stock markets in emerging economies may be
less useful as processors of economic information than stock markets in
advanced economies. The function of an efficient stock market is to process
information, and thereby guide capital towards its best economic use. If stock
price movements in emerging economies are mainly due to either politically
driven shifts in property rights or noise trading, numb invisible hands in their
stock markets may allocate capital poorly, thereby retarding economic growth.
Consistent with this interpretation, Wurgler (2000) finds a higher elasticity of
capital expenditure with respect to value added in countries whose stock returns
are less synchronous, as measured in this study.

Finally, we recognize that these interpretations, though supported to some
extent by our findings, remain conjectures. We invite alternative explanations of
our econometric findings.
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