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René M. Stulz

The Ohio State University and NBER

We investigate whether domestic investors have an edge over foreign investors in

trading domestic stocks. Using Korean data, we show that foreign money managers

pay more than domestic money managers when they buy and receive less when they

sell for medium and large trades. The sample average daily trade-weighted disadvan-

tage of foreign money managers is 21 basis points for purchases and 16 basis points

for sales. There is also some evidence that domestic individual investors have an edge

over foreign investors. The explanation for these results is that prices move more

against foreign investors than against domestic investors before trades.

For a long time, the consensus among financial economists as well as

among finance academics and practitioners has been that a country’s

domestic investors have an advantage in trading stocks in their country

over foreign investors. A leading explanation for this advantage has been
that domestic investors have superior information, but other explanations

have been advanced also. For instance, it has been argued that regulators

might be more tolerant of domestic investors or even biased against

foreign investors. This view that domestic investors have an edge over

foreign investors has been used to explain empirical regularities, such as

the home bias, the volatility of capital flows, and herding among foreign
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René M. Stulz, The Ohio State University, Fisher College of Business, 2100 Neil Avenue, 806A Fisher
Hall, Columbus, OH 43210, or e-mail: stulz@cob.osu.edu.

ª The Author 2005. Published by Oxford University Press. All rights reserved. For Permissions, please email:
journals.permissions@oupjournals.org
doi:10.1093/rfs/hhi028 Advance Access publication June 2, 2005



investors. However, recently, a number of articles have provided results

that are inconsistent with this view.1

In this article, we use a unique data set to shed new light on the issue

of whether domestic investors have an edge over foreign investors in

trading domestic stocks by investigating whether foreigners pay more

for stocks when they buy and receive less when they sell. One advan-

tage of such an investigation is that it relies less on models of expected

returns than existing articles that compare the performance of foreign
investors to the performance of domestic investors. Using a data set of

all trades on the Korean stock exchange from December 2, 1996, to

November 30, 1998, we find evidence that foreign investors are at a

disadvantage for medium and large trades but not for small trades.

Weighting trades by their size, the average disadvantage of foreign

money managers relative to domestic money managers is of the order

of 21 basis points for purchases and 16 basis points for sales. This

means that on a roundtrip trade foreign money managers face greater
transaction costs of the order of 37 basis points compared with domes-

tic money managers, which is substantial for any foreign investor who

is not a long-term buy-and-hold investor. For instance, an investor who

trades three times per year would contemplate a drag on his perfor-

mance in excess of 100 basis points. To put this in perspective, Carhart

(1997) reports that the difference in the monthly estimates of Jensen’s

alpha between the top decile and the bottom decile of diversified

mutual funds in the U.S. is 0.67% from 1962 through 1993. The round-
trip edge could therefore have a substantial impact on the performance

of a money manager. We also find that foreign money managers are at

a disadvantage compared with domestic individuals, but this evidence is

stronger for sales than for purchases.

We find that the disadvantage of foreign investors cannot be explained

by firm and stock characteristics. It is strongly related to the size of the

trades of foreign investors and to how intensely they trade. There are at

least three non-mutually exclusive explanations for this result. First,
foreign investors could be more impatient or trade when liquidity is

lower, so that they pay more to liquidity providers. Second, foreign

investors are better informed, so that their trades have a larger permanent

impact. Third, they make their trades after prices have already moved

against them. To assess these three possible explanations, we investigate

stock returns before, during, and after periods of intensive trading. We

find that the intensive trading by foreign investors is not associated with a

greater temporary impact than the intensive trading by domestic institu-
tions, suggesting that foreign investors are not more impatient in their

trading than domestic institutions. Using a conventional measure of the

1 See, for instance, Grinblatt and Keloharju (2000), Seasholes (2000), and Froot and Ramadorai (2001).
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permanent impact of intensive trading, there is no evidence that foreign

investors are better informed than domestic institutions. The key differ-

ence between foreign investors and domestic investors is that prices move

more unfavorably for foreign investors than for domestic investors imme-

diately before they trade intensively. This difference is partly explained by

the return-chasing behavior of foreign investors.

As far as we know, this is the first article that compares in any country

the prices domestic and foreign investors pay or receive when they trade.
More effort has been expended on understanding whether foreigners earn

more or less than domestic investors on their investments in stocks.

Studies that evaluate investment performance face the problem that

their results are sensitive to how they control for priced risk. In contrast,

when comparing prices within a calendar day, control for risk priced in

asset-pricing models is not important, so that the conclusions one reaches

do not depend on the choice and parameters of asset-pricing models.

The controls for risk may partly explain why there is no agreement in
the literature on whether foreigners perform better than domestic inves-

tors and on whether domestic investors have an information advantage.

Interestingly, when Dvorak (2005) implements our approach for Indonesia,

he also finds that foreign investors are at a disadvantage. Hau (2001)

investigates trading data for professional investors. In his work, he

shows that local investors perform better than other investors. However,

his article focuses on professional investors only and looks at the perfor-

mance of traders over time rather than whether they buy or sell at
advantageous prices. Other articles look at the performance of foreign

investors compared to the performance of domestic investors over peri-

ods of various lengths. Grinblatt and Keloharju (2000) and Seasholes

(2000) argue that, as a result of their better access to expertise and talent,

foreign institutions should perform better than domestic institutions.

Using daily data for the 16 largest Finnish stocks, Grinblatt and

Keloharju (2000) find that, over a two-year period, foreigners and

domestic financial corporations buy more stocks that perform well over
the next 120 trading days than domestic individual investors, but their

sample period is too short for them to conduct a study of holding period

returns. Seasholes (2000) finds that foreign investors buy (sell) ahead of

good (bad) earning announcements in Taiwan while domestic investors

do the opposite. Froot, O’Connell, and Seasholes (2001) and Froot and

Ramadorai (2001) use flow data to show that foreign investors trade

ahead of better returns, though Griffin, Nardari, and Stulz (2004) find in

their data set that this effect is mostly due to contemporaneous price
pressure. These articles are consistent with better information and greater

sophistication on the part of foreign investors. However, evidence on the

performance of foreign investors is mixed. For instance, Shukla and van

Inwegen (1995) show that U.K. money managers underperform American
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money managers when picking U.S. stocks. Kang and Stulz (1997)

using annual data for 18 years find no evidence that foreign investors

outperform domestic investors in Japan. Coval and Moskowitz (2001),

using only U.S. stock returns, provide evidence that investor location

matters, in that mutual fund managers are better at picking stocks of

firms that are close to where they are than stocks of firms from a more

distant location.

Throughout the article, we compare foreign investors to both domestic
institutional investors and domestic individuals. Such a comparison is

important for two reasons. First, foreign investors are mostly institutional

investors. Consequently, we have to understand whether foreign investors

differ from domestic investors as a group, because they are foreign or

simply because they are institutional investors. Second, in emerging mar-

kets, domestic institutional investors are not as important as they are in

developed markets, and their actions may at times be affected by political

considerations. As suggested by some authors [Seasholes (2000), and
Grinblatt and Keloharju (2000)], foreign investors may have an advantage

over domestic institutions, simply because their personnel is more experi-

enced, has access to more proprietary research, and does not have to worry

about trading to fulfill political objectives or to help out related companies.

The article proceeds as follows. In Section 1, we introduce our data. In

Section 2, we compare the prices at which various investor types trade,

and the determinants of the trade price differences between domestic and

foreign investors are examined in Section 3. In Section 4, we compare the
price impact and the performance of intensive trading for domestic and

foreign investors. We conclude in Section 5.

1. The Korea Stock Exchange and Sample Construction

Over our sample period, the Korea Stock Exchange (KSE) holds two trading

sessions on each weekday: a morning session and an afternoon session.

Batch auctions are used three times a day to determine the opening prices

of each session and the daily closing prices. The batch auction price for a

stock is the same for all investors, so that foreign investors cannot be at a

disadvantage compared with domestic investors when they trade in a batch

auction. There are no trades during the last 10 minutes of each day, when
orders are collected for the closing batch auction. Trading prices during the

rest of the trading hours are determined by continuous (or non-batch)

auction. During our sample period, there is a morning session on Saturdays.

The KSE does not have designated market makers. Buyers and sellers meet

via the Automated Trading System. Before November 25, 1996, only limit

orders were allowed, but since then market orders have been allowed as well.

The database we use includes all transactions on the KSE for the period

from December 2, 1996, to November 30, 1998, which is compiled by the
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Institute of Finance and Banking at Seoul National University. This data-

base has each order time-stamped as of the time that it arrives at the

exchange and as of the time that the order is executed. The data provide

information on the country of residence of investors as well as on whether

they are individuals or institutions. Institutions are further classified into

various types of institutions, such as securities firms, mutual funds, banks,

and insurance companies. Foreign investors in Korea have to register with

the Financial Supervisory Service (FSS) and obtain an ID number before
they can start trading stocks. Through this ID number, the FSS makes sure

that the foreign ownership limit for each company and each foreign investor

is not exceeded by informing the KSE whether a foreign order satisfies the

company and investor limits. The ownership limit for each individual foreign

investor was 5% of a firm’s shares until May 2, 1997, when it increased to

6%. It then increased to 7% on November 3, 1997, and to 50% on December

11, 1997. In addition, foreign investors as a group could not own more than

20% of a firm’s shares beforeMay 1, 1997. This aggregate ownership limit on
foreign investors increased to 23% on May 2, 1997, to 26% on November 3,

1997, to 50% on December 11, 1997, to 55% on December 30, 1997, and

finally to 100% on May 25, 1998. One limitation of the foreign ownership

database is that it is possible that trades we identify as foreign trades are

actually trades by Korean investors who set up a foreign nominee company

to trade on the KSE.

Our database only allows us to know the type of investor who partici-

pates in the transaction. We are not allowed to know the identity of the
investor who buys or sells a stock in a particular transaction. This

limitation of our database prevents us from tracking the holdings or

trades of specific investors. We have no way of knowing whether one

investor bought a stock multiple times in a day or only one time.

We have detailed ownership information for 1998. At the end of 1998,

foreign investors owned 18% of the capitalization of Korean stocks.

Domestic banks owned 7.30% of the Korean stock market, while domes-

tic money managers owned 6.30%. These domestic institutional investors
owned a smaller fraction of the Korean stock market than foreign inves-

tors. Korean corporations owned 19.80% of the market, while the gov-

ernment and government-owned firms owned 19.70% of the market.

Finally, individuals owned 28.90% of the market. Compared to Western

countries, few individuals owned stocks directly, because only 4.1% of

Koreans were investors in the market.

Most of the trading in the Korean stock market is done by individual

investors. In 1998, 77.43% of the gross value of stock sales was by domestic
individual investors. In contrast, 5.9% of the gross value of stock sales was

by foreign investors and 13.71% was by domestic institutional investors. The

gross stock sales by the government and by corporations together repre-

sented only 2.88% of the gross stock sales. The fact that the trading of the
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government and of corporations represents such a small fraction of the

overall trading explains why we ignore it in our study. With this data,

domestic investors are more active traders than foreign investors, and

domestic individuals are more active traders than domestic institutions.

This contrasts with the results of Tesar and Werner (1995) for more devel-

oped countries, where foreign investors are more active traders than local

investors. In Korea, foreign investors sell stocks for a gross amount equal to

47% of their end-of-year ownership, while domestic individual investors sell
stocks for a gross amount equal to 381% of their end-of-year ownership.

Domestic institutions sell stocks for a gross amount of 143% of the value of

their end-of-year holdings. Foreign investors are mostly institutions, so that

foreign institutions trade much less in Korea than domestic institutions.

Table 1 summarizes another way to look at the relative importance of

individuals, domestic institutions, and foreign investors in the trading of

Korean stocks. In this table, we divide up the day in hourly periods. We

see that individual investors account for more than half of the value of the
stocks traded in each period in the table. Except for the afternoon open-

ing batch and the closing batch, the value of trades by foreign investors is

lower than the value of trades by domestic institutions.

Figure 1 shows the cumulative net flows of various investor groups

over our sample period against the backdrop of the ownership limit and

the performance of the Korea stock market. Over the sample period,

foreign investors never have net negative cumulative flows and neither

do individual investors. Both foreign investors and Korean individual

Table 1
Average proportion (%) of intra-day trading volume for each type of investor

Relative to the trading volume
for the interval

Relative to the trading volume
for the day

In values In shares In values In shares

Trading intervals (1) (2) (3) (1) (2) (3) (1) (2) (3) (1) (2) (3)

Morning opening batch 75.0 12.4 12.7 81.8 8.8 9.4 2.9 0.7 0.7 3.9 0.5 0.5
9:30–10:30 71.4 17.0 11.6 76.9 13.7 9.5 18.8 4.5 3.0 20.6 3.6 2.4
10:30–11:30 68.8 17.2 14.0 74.3 14.2 11.5 15.8 3.9 3.1 17.0 3.2 2.6
Afternoon opening batch 70.1 12.8 17.1 77.8 9.2 13.0 1.4 0.3 0.4 1.9 0.2 0.3
13:00–14:00 65.2 17.9 16.9 71.6 14.6 13.8 10.5 3.0 2.8 11.6 2.4 2.2
14:00–14:50 65.6 18.0 16.5 71.5 14.8 13.7 11.6 3.2 3.0 12.4 2.6 2.4
Closing batch 62.2 18.7 19.1 67.8 15.9 16.3 4.4 1.4 1.4 4.5 1.1 1.1
Extended trading hours 60.4 20.5 19.1 65.4 17.3 17.3 0.2 0.4 0.2 0.2 0.2 0.3

This table reports the average proportions (%) of intra-day trading volume for each of three classes of
investors relative to the total trading volume for the interval and for the day (both in shares and values,
respectively), using a sample of stocks whose prices have not fallen below 1,000 won during the sample
period from December 2, 1996, to November 30, 1998, and whose stock-days have at least one foreign
trade. The three classes of investors include (1) Korean individuals, (2) Korean money managers
(securities, mutual, pension funds) and banks (banks, insurance, merchant banks), and (3) Foreign
money managers and banks (including resident foreigners).
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investors accumulate holdings of Korean stocks over the sample period

by buying from Korean financial institutions that are net sellers over our

sample period. This figure puts in perspective the impact of the Asian

crisis on holdings of Korean stocks by foreign investors. Although foreign

investors sold stocks at the height of the crisis, they did not sell enough to

make their ownership of the Korean stock market fall below what it had

been at the end of 1996. Because the Korean stock market experienced
dramatic changes during our sample period, we control for market con-

ditions in our regressions.

Over our sample period, there are three Korean ADRs (American

Depository Receipts) trading on the NYSE in addition to the Korea

Fund. At the end of 1996, the shares corresponding to the ADRs

represent a small fraction of the outstanding shares of the firms that

have issued ADRs (2.3% for Kepco, 5.2% for Posco, and 1.8% for SK

Telecom). Our data exclude New York trading. At most, New York
trading may affect the results for three stocks.

2. Do Foreign Investors Trade at Worse Prices?

In this section, we investigate whether the various investor types trade at

different prices. We include in our sample all days during which foreign

investors traded a stock. This means that we estimate whether foreign

investors are at a disadvantage given that they trade. Our approach does

not, therefore, address the extent to which foreign investors are at a

disadvantage unconditionally. We do not attempt to estimate what their
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disadvantage would be on days and for stocks where the disadvantage is

large enough to make it uneconomical for foreign investors to trade.

DefinePdt
i as the price of stock i on day d for trade t andVdt

i as the number

of shares of the trade for stock i on day d for trade t. We first compute the

volume-weighted average price—this is what the practitioners call ‘‘vwap’’—

using all trades on that day:

Ad
i ¼

P
t

Pdt
i V

dt
i

P
t

Vdt
i

We then compute the volume-weighted average price for all purchases

and sales separately for each investor type we are interested in:

Bd
i,j ¼

P
t

Pdt
i,jV

dt
i,j

P
t

Vdt
i,j

where the subscript j denotes the investor class j. We consider split trades

originated from one order as one trade. We finally compute the price

ratio, Bd
i;j=A

d
i , for all purchases (or sales) by investors of type j for stock i

on a given day d. A price ratio greater than one for the purchases of an

investor type means that this investor type buys on average at a price

above the average price on that day. Everything else equal, a type of

investor is disadvantaged relative to another type of investor for pur-

chases if investors of the first type buy at a higher price than the investors

of the second type. Similarly, a type of investor that sells at a lower price

than another type of investor is at a disadvantage relative to that type of

investor. Studies that investigate trading costs compare prices paid to the
average price on a day, to the closing price, or to the previous day closing

price. Even though price ratios are sensitive to the price in the denomi-

nator of the price ratio, the difference in price ratios is not, because the

price in the denominator affects both price ratios similarly. Our results

are the same when we compute the difference in price ratios using

the previous day closing price in the denominator. Although we report

price ratios for purchases and sales, we focus our study on differences in

price ratios, because they offer a measure of how one type of investor is
disadvantaged relative to another type. In the remainder of this section,

we first provide evidence on differences in the price ratios over our sample

period for the various investor classes for buy and sell trades. We then

investigate the determinants of these differences across stocks using cross-

sectional regressions in the next section.

The equally weighted average of the price ratios across stocks and days

for each investor type is summarized in panel A of Table 2. We report

results separately for domestic and foreign individuals, money managers,
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Table 2
Average buy (sell) price ratios for six investor types relative to the average trading price (December 2,1996, to November 30, 1998: 586 days)

Domestic investors Non-resident foreign investors

(1) Individual (2) Money managers (3) Banks (4) Individual (5) Money managers (6) Banks

A. Equal-weighted average buy price ratios relative to daily average prices (%)
Buy: All trades
Average of daily median trade size (1,000 won) 17,678 53,906 68,108 19,700 44,901 59,619
Average of mean A (won) 28,907 30,869 30,156 24,506 30,611 34,758
Average of mean buy B/A 99.844 99.999 99.922 100.013 99.988 99.930
(t-statistics: H0 = 100) (�23.34) (�0.06) (�4.12) (0.32) (�1.21) (�2.68)
Average of SD of buy B/A 0.768 1.178 1.290 1.481 1.229 1.067
Average number of stocks per day 73.8 48.5 20.9 6.7 68.2 9.7
Difference of buy B/A from (1) �0.142 �0.031 �0.082 �0.151 �0.058
(t-statistics: H0 = 0) (�9.66) (�1.36) (�1.97) (�10.50) (�1.86)
Difference of buy B/A from (2) 0.065 �0.008 0.024 0.012
(t-statistics: H0 = 0) (2.53) (�0.13) (1.54) (0.32)
Difference of buy B/A from (3) �0.141 �0.034 �0.031
(t-statistics: H0 = 0) (�1.66) (�1.25) (�0.57)

Buy: Small trades subsample (�5 million won)
Average of daily median trade size (1,000 won) 1,916 2,223 2,526 2,519 2,574 2,586
Average number of stocks per day 73.4 23.2 4.7 3.6 32.4 4.5
Difference of buy B/A from (1) �0.173 �0.060 0.015 �0.012 0.127
(t-statistics: H0 = 0) (�5.99) (�1.03) (0.24) (�0.67) (2.67)
Difference of buy B/A from (2) 0.190 0.256 0.130 0.293
(t-statistics: H0 = 0) (1.67) (2.07) (3.11) (3.41)

Buy: Medium trades subsample (�50 million won)
Average of daily median trade size (1,000 won) 10,239 22,520 24,608 16,392 19,224 18,696
Average number of stocks per day 71.1 37.6 14.5 4.7 54.8 7.9
Difference of buy B/A from (1) 0.016 0.091 �0.099 �0.043 �0.044
(t-statistics: H0 = 0) (1.05) (3.49) (�1.93) (�3.21) (�1.24)
Difference of buy B/A from (2) 0.038 �0.205 �0.042 �0.106
(t-statistics: H0 = 0) (1.14) (�2.61) (�2.38) (�2.14)
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Table 2

(continued)

Domestic investors Non-resident foreign investors

(1) Individual (2) Money managers (3) Banks (4) Individual (5) Money managers (6) Banks

Buy: Large trades subsample (>50 million won)
Average of daily median trade size (1,000 won) 75,871 135,793 148,616 103,547 148,515 193,062
Average number of stocks per day 31.9 27.5 11.2 1.8 27.6 3.8
Difference of buy B/A from (1) 0.107 0.110 0.130 �0.016 0.022
(t-statistics: H0 = 0) (4.83) (3.06) (1.00) (�0.60) (0.29)
Difference of buy B/A from (2) �0.029 �0.156 �0.143 �0.166
(t-statistics: H0 = 0) (�0.85) (�0.88) (�5.27) (�2.22)

B. Equal-weighted average sell price ratios relative to daily average prices (%)
Sell: All trades

Average of daily median trade size (1,000 won) 17,857 42,000 64,542 20,635 41,258 39,268
Average of mean A (won) 26,921 27,482 27,538 27,565 27,974 28,879
Average of mean sell B/A 100.129 99.929 100.065 99.995 99.961 99.964
(t-statistics: H0 = 100) (28.14) (�6.10) (3.48) (�0.13) (�4.06) (�1.47)
Average of SD of sell B/A 0.617 1.258 1.295 1.486 1.224 0.986
Average number of stocks per day 72.9 56.6 23.2 6.0 66.8 8.8
Difference of sell B/A from (1) 0.201 0.062 0.069 0.175 0.149
(t-statistics: H0 = 0) (14.83) (3.11) (1.61) (14.47) (5.22)
Difference of sell B/A from (2) �0.129 �0.015 �0.016 �0.050
(t-statistics: H0 = 0) (�5.44) (�0.26) (�1.02) (�1.42)
Difference of sell B/A from (3) �0.010 0.163 0.107
(t-statistics: H0 = 0) (�0.12) (6.37) (1.90)

Sell: Small trades subsample (�5 million won)
Average of daily median trade size (1,000 won) 1,788 1,358 2,498 2,357 2,587 2,561
Average number of stocks per day 72.8 41.2 6.1 3.0 31.2 4.2
Difference of sell B/A from (1) 0.344 �0.011 0.085 0.050 0.042
(t-statistics: H0 = 0) (17.89) (�0.24) (1.22) (3.23) (0.95)
Difference of sell B/A from (2) �0.350 �0.265 �0.218 �0.164
(t-statistics: H0 = 0) (�4.88) (�2.18) (�8.08) (�2.58)
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Table 2
(continued)

Domestic investors Non-resident foreign investors

(1) Individual (2) Money managers (3) Banks (4) Individual (5) Money managers (6) Banks

Sell: Medium trades subsample (�50 million won)
Average of daily median trade size (1,000 won) 10,055 21,504 24,071 17,054 19,085 18,468
Average number of stocks per day 71.2 41.4 16.8 4.1 53.6 7.0
Difference of sell B/A from (1) 0.092 �0.015 0.057 0.131 0.186
(t-statistics: H0 = 0) (6.39) (�0.61) (1.10) (10.91) (5.44)
Difference of sell B/A from (2) �0.117 0.020 0.085 0.058
(t-statistics: H0 = 0) (�3.61) (0.29) (4.67) (1.35)

Sell: Large trades subsample (>50 million won)
Average of daily median trade size (1,000 won) 78,983 136,191 142,704 118,556 132,927 153,977
Average number of stocks per day 31.1 28.6 12.3 1.8 25.9 3.1
Difference of sell B/A from (1) 0.124 0.030 �0.093 0.241 0.143
(t-statistics: H0 = 0) (6.12) (0.95) (�0.60) (9.18) (2.46)
Difference of sell B/A from (2) �0.075 �0.032 0.133 0.023
(t-statistics: H0 = 0) (�2.36) (�0.24) (5.27) (0.36)

C. Trade value-weighted average buy and sell price ratios relative to daily average prices (%)
Buy: All trades
Difference of buy B/A from (1) � 0.041 �0.103 �0.168 �0.263 �0.160
(t-statistics: H0 = 0) (�1.50) (�2.82) (�3.41) (�10.98) (�4.21)
Difference of buy B/A from (2) �0.082 �0.074 �0.212 �0.132
(t-statistics: H0 = 0) (�2.23) (�1.09) (�7.78) (�2.95)
Difference of buy B/A from (3) �0.131 �0.213 �0.119
(t-statistics: H0 = 0) (�1.38) (�5.04) (�1.82)

Buy: Small trades subsample (�5 million won)
Difference of buy B/A from (1) �0.187 �0.087 0.012 �0.121 0.047
(t-statistics: H0 = 0) (�6.37) (�1.43) (0.20) (�6.53) (1.06)
Difference of buy B/A from (2) 0.145 0.202 0.004 0.180
(t-statistics: H0 = 0) (1.26) (1.61) (0.09) (2.05)

Buy: Medium trades subsample (�50 million won)
Difference of buy B/A from (1) 0.010 0.041 �0.122 �0.088 �0.073
(t-statistics: H0 = 0) (0.70) (1.53) (�2.32) (�7.45) (�2.24)
Difference of buy B/A from (2) �0.054 �0.210 �0.131 �0.133
(t-statistics: H0 = 0) (�1.52) (�2.58) (�6.41) (�2.81)
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Table 2

(continued)

Domestic investors Non-resident foreign investors

(1) Individual (2) Money managers (3) Banks (4) Individual (5) Money managers (6) Banks

Buy: Large trades subsample (>50 million won)
Difference of buy B/A from (1) 0.105 0.055 0.105 �0.101 �0.050
(t-statistics: H0 = 0) (2.92) (1.19) (0.76) (�2.75) (�0.62)
Difference of buy B/A from (2) �0.096 �0.184 �0.234 �0.267
(t-statistics: H0 = 0) (�2.25) (�1.03) (�6.45) (�3.24)

Sell: All trades
Difference of sell B/A from (1) 0.233 0.121 0.096 0.331 0.230
(t-statistics: H0 = 0) (9.46) (4.18) (1.81) (18.38) (7.10)
Difference of sell B/A from (2) �0.075 0.015 0.163 0.012
(t�statistics: H0 = 0) (�2.36) (0.22) (6.82) (0.31)
Difference of sell B/A from (3) 0.006 0.300 0.127
(t-statistics: H0 = 0) (0.06) (8.42) (2.10)

Sell: Small trades subsample (�5 million won)
Difference of sell B/A from (1) 0.274 �0.015 0.123 0.185 0.118
(t-statistics: H0 = 0) (13.73) (�0.32) (1.70) (11.47) (2.72)
Difference of sell B/A from (2) �0.320 �0.299 �0.074 �0.121
(t-statistics: H0 = 0) (�4.20) (�2.45) (�2.29) (�1.83)

Sell: Medium trades subsample (�50 million won)
Difference of sell B/A from (1) 0.134 0.078 0.060 0.250 0.225
(t-statistics: H0 = 0) (9.65) (3.00) (1.09) (21.57) (6.80)
Difference of sell B/A from (2) �0.074 0.038 0.190 0.087
(t-statistics: H0 = 0) (�1.96) (0.49) (9.74) (2.06)

Sell: Large trades subsample (>50 million won)
Difference of sell B/A from (1) 0.177 0.058 �0.182 0.268 0.158
(t-statistics: H0 = 0) (6.23) (1.53) (�1.17) (8.45) (2.60)
Difference of sell B/A from (2) �0.069 �0.123 0.172 0.066
(t-statistics: H0 = 0) (�1.73) (�0.91) (4.64) (0.91)

The average buy (sell) price ratio is computed as (Bd
i,j/A

d
i)�100(%), where Bd

i,j is the volume-weighted average buy (sell) price for investor type j (j=(1), . . ., (6)) for stock i on day
d, and Ai

d is the volume-weighted average price for all trades for stock i on day d. In order to control for a trade-volume effect on the price ratios, Bd
i,j is further disaggregated into

three groups based on trade sizes whose cutoff points are 5 million won and 50 million won. Split trades originated from an order are aggregated into a trade. Stocks whose prices
have fallen below 1,000 won during the sample period are excluded from the analysis, and the analysis was performed on the stock-days with at least one foreign trade. For
panels A and B, the price ratios and their differences across investors are averaged equally across stocks on a day and then across days. For panel C, daily aggregate trade values
for each investor type are used as weights in averaging price ratios across stocks on a day and then across days. t-statistics are presented in parentheses.
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and banks. We do not report results for resident foreign investors, gov-

ernment and corporate holdings, because their economic importance is

trivial. For foreign money managers, the price ratio gives us the equally

weighted average across stocks and days of the volume-weighted average

price at which they bought stocks normalized by the volume-weighted

average price at which the stocks traded on the same days. Foreign money

managers are the foreign investors who trade the largest number of stocks

on a given day. We focus on them in most of our discussion of the table.
Looking at the foreign money managers, the ratio (multiplied by 100) is

99.988 using all observations, which is insignificantly different from 100.

This means that foreign money managers do not trade at prices signifi-

cantly different from the average price in a day. They buy stocks, however,

at significantly higher prices than Korean individuals. The price ratio for

foreign investors is higher than the price ratio of Korean individual

investors by 0.151 with a t-statistic of 10.50. This means that foreign

money managers buy stocks at a price that is on average 0.15% greater
than the average daily price paid by Korean individual investors. In

contrast, there is no difference in the price that foreign money managers

pay relative to the price domestic money managers pay.

The problem with comparing prices paid across all trade sizes is that

we might be comparing prices paid on large trades by foreign investors

to small trades made by domestic individuals and/or institutions. For

instance, it could be that domestic individuals make more small trades

and that the prices for these trades are more advantageous. To examine
the impact of trade size on our results, we divide trades into small,

medium, and large trades. This reduces the number of stocks used in

the comparisons, because, for each comparison, we are adding a con-

straint to the sample that trades must be in the same size category. Small

trades are trades for less than 5 million won, while medium trades are

between 5 million and 50 million won, and large trades are trades for

more than 50 million.2 Small trades are overwhelmingly made by domes-

tic individuals during our sample period. 53.9% of daily total trades are
small trades by individuals. Another 29.96% of daily trades are medium-

size trades by individuals. The small and medium trades of foreign

investors represent 1.93% and 3.60%, respectively, of daily trades.

We find that there is no evidence that foreign money managers are at a

disadvantage for small-size trades. They trade at the same prices as indivi-

duals and at better prices than domestic moneymanagers. However, foreign

money managers trade at worse prices than domestic individuals and

money managers for medium trades and than domestic money managers

2 The 5 million won is roughly equivalent to US$4,200 at the exchange rate of 1,200 won per US$. The
cutoff in won value rather than in shares is chosen to control for the wide differences in prices across
stocks in Korea.
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for large trades. Strikingly, domestic money managers pay significantly

lower prices for large purchase trades than either domestic individual

investors or foreign investors. In particular, domestic money managers

pay 0.143% less than foreign money managers with a t-statistic of 5.27.

Let us now turn to panel B of Table 2, where we show results for the selling

trades of investors. The average selling price ratio for foreign money man-

agers is significantly below one, so that they sell at a lower price than the

average price during the day. For the whole sample, foreign investors sell at
worse prices than domestic individuals but not than domestic money man-

agers.Whenwe split trades according to their size, we find that foreignmoney

managers are at a disadvantage for medium and large trades compared with

both domestic individuals and institutions. For small trades, they sell at worse

prices than individuals but at better prices than domestic institutions.

In panel C of Table 2, we compare trade-value-weighted price ratios.

This approach weighs the daily price ratios across stocks on a given day

using the value of the daily trades, so that more weight is given to stocks
that foreign investors trade more intensively when computing the average

price ratio. With this measure, foreign money managers have a disadvant-

age relative to domestic money managers of 0.212% when they buy and of

0.163% when they sell for the whole sample. The disadvantage of foreign

money managers is slightly higher when the comparison is limited to the

largest trades. Foreign money managers also have a substantial disadvant-

age relative to domestic individual investors when we use trade-weighted

averages. All these differences are statistically significant.
Our sample period includes the East Asian crisis. Consequently, stock

prices fall dramatically and then increase sharply during our sample period.

Furthermore, regulations change also during our period. For instance, the

limit on foreign holdings increases. Index futures trading becomes more

important throughout our sample period. Finally, index options trading is

introduced in July 1997. Figure 2 shows a time-series plot of the price ratio

differences. As can be seen from both panels of the figure, there is no evidence

that the phenomenon we document is related to the East Asian crisis or that
derivatives trading and regulatory changes reduce the disadvantage of foreign

investors relative to domestic investors. This disadvantage seems pervasive

through time. We also examine the main days of the crisis. We select seven

two-day periods during the crisis that are associated with major events.3

3 The events we select are (1) currency devaluation on November 17, 1997, in Korean time (event days =
November 15, 1997, and November 17, 1997); (2) seek for IMF help on November 21, 1997 in Korean time
(event days = November 20, 1997, and November 21, 1997); (3) resume talks on rescue package on December
01, 1997 in New York time (event days = December 01, 1997, and December 02, 1997); (4) agree on terms of
the rescue package onDecember 04, 1997, in NewYork time (event days =December 04, 1997, andDecember
05, 1997); (5) speed up delivery of the rescue loan on December 15, 1997, in New York time (event days =
December 15, 1997, andDecember 16, 1997); (6) rollover short-term bank debt onDecember 30, 1997, in New
York time (event days = January 03, 1998, and January 05, 1998); (7) agree new loans to Korean banks on
January 29, 1998, in New York time (event days = January 30, 1998, and January 31, 1998).
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Figure 2
Time series plot of daily trade-value-weighted average differences in buy (sell) price ratios across different
investors. The average buy (sell) price ratio for a stock is computed as (Bi,j

d/Ai
d) � 100 (%), where Bi,j

d is
the volume-weighted average buy (sell) price for investor type j for stock i on day d, and Ai

d is the volume-
weighted average price for all trades for stock i on day d. The daily aggregate trade values for each
investor type are used as weights in averaging price ratios across stocks on a day. The plot shows
differences in the average daily price ratios across investor types. It also shows how the KOSPI index,
won/US$ exchange rate, and the foreign ownership limits evolved during the sample period.
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There is no clear evidence that foreign investors are at a disadvantage when

they sell on these days compared with domestic individuals, and they seem to

be at an advantage compared with domestic institutions. Consequently, these

days play no significant role in our overall results.

An alternate approach to investigate whether the results are because of

bad days for the Korean market is to split the days into quintiles of stock

market performance. We find that, for every quintile, foreign investors

buy at a significantly higher price than domestic individuals and at an
insignificantly lower price than domestic institutions. For the worst quin-

tile of market performance, foreign investors who sell receive less than

domestic institutions. In contrast, they receive more than domestic insti-

tutions for the best quintile of market performance. The same results hold

if, instead of splitting the sample into market performance quintiles, we

split the sample into foreign exchange performance quintiles. For foreign

exchange performance, the result is stronger when we compare foreign

investors with domestic individuals: foreign investors pay more when they
buy on days of high depreciation of the won and receive less when they

sell on days of high depreciation of the won.

3. The Determinants of Trade Prices

In the previous section, we saw that foreign investors are at a disadvan-

tage relative to domestic investors. In this section, we investigate whether

this disadvantage can be explained by firm and stock characteristics using

multiple regressions. If foreign investors are less well-informed as is

commonly believed, it should be that their disadvantage can be explained

by firm and stock characteristics that proxy for information asymmetries,

because their disadvantage should be greater for stocks where informa-

tion asymmetries are greater. Furthermore, if differences in trading styles
explain the disadvantage of foreign investors, then variables that proxy

for when foreign investors are more likely to trade compared to domestic

investors should explain their disadvantage. For instance, if foreign

investors are more likely to trade in a stock when it has become relatively

less liquid, they will trade at worse prices. In particular, we know

from earlier research that foreign investors tend to be momentum

investors.4 Keim (2003) shows that momentum investors have a higher

price impact than other investors, because, as he puts it, they ‘‘paddle
against the current’’ as they buy when the stock price is increasing and sell

when it is falling. This could also help explain the finding of Chiyachantana

et al. (2004) that institutional investors have a higher buy price impact than

sell price impact in bullish markets across the world, but the opposite is

true in bearish markets.

4 For Korea, see Choe, Kho, and Stulz (1999).
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Panel A of Table 3 summarizes descriptive statistics for the explana-

tory variables used in the multiple regressions. We use trade-size dum-

mies in our regressions to investigate whether trade price differences

between domestic and foreign investors depend on trade size. We then

control for stock characteristics, stock returns, and the market return. It

is often argued that information asymmetries fall as firms get larger.

Furthermore, firms with better growth opportunities or a lower book-

to-market ratio (btm) may have more information asymmetries, because
intangible assets are harder to assess. If foreign investors are at a

disadvantage when trading stocks where information asymmetries are

more important, one would expect the absolute value of difference

between domestic and foreign investor trade prices to fall as the market

value of the firm’s equity increases (lsize) and fall as the book-to-market

ratio increases. If foreign investors are more impatient in their buying

when the return on the market is higher, perhaps because of momentum

trading, and more impatient in their selling when the return on the
market is lower, we should see a negative coefficient on the KOSPI

index return (kret) on the same day. If foreign investors are momentum

traders, they are more likely to buy if the return of the stock in the recent

past (ctc5) is high, if the overnight return (cto) is high, and if the

contemporaneous open to close return (otc) is high. Because foreign

investors are more likely to be momentum traders than domestic indi-

viduals and because the intensity of their momentum trading may differ

from the intensity of the momentum trading of domestic institutions, we
control for all these returns. Finally, we control for the average bid-ask

spread prior to market close over the previous 30 trading days (avgbas),

the stock’s average volatility over the previous 30 trading days (avgsig),

and the average turnover of the stock over the previous 30 trading days

(avgturn). Specifically, the variables are constructed as follows:

– Firm characteristics and market return:

(1) lsize = log market value of equity on the previous day
(2) btm = book-to-market ratio on the previous day

(3) kret = KOSPI index return for the day (%)

– Momentum-related characteristics:

(1) ctc5 = previous 5-day return (%) (previous 6th day close to previous

close)

(2) cto = overnight return (%) (previous close to opening price)

(3) otc = day-time return (%) (opening to closing price)

– Trade-related characteristics that proxy for liquidity and execution

costs:
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Table 3
Determinants of the trade price ratio differences between foreign investors and domestic investors

A. Summary statistics for the explanatory variables used in the regressions
Variable lsize btm kret avgbas avgsig avgturn avgdf ctc5 cto otc

Regressions for the buy price ratio differences (N = 43,269)
Mean 12.162 0.423 �0.001 1.233 5.180 0.728 35.219 1.135 0.036 0.514
Median 12.104 0.283 �0.040 1.014 5.072 0.475 45.722 0.000 0.000 0.000
Minimum 7.986 0.009 �8.096 0.177 0.371 0.004 �99.894 �44.362 �12.000 �19.725
Maximum 16.748 4.739 8.504 10.833 11.795 11.518 99.987 75.758 12.000 27.200
SD 1.267 0.440 2.493 0.821 1.499 0.781 49.195 10.248 2.927 3.938

Regressions for the sell price ratio differences (N = 42,759)
Mean 12.139 0.427 �0.016 1.228 5.091 0.687 39.379 0.055 0.000 0.159
Median 12.053 0.293 �0.045 1.014 5.011 0.447 48.281 �0.629 0.000 0.000
Minimum 7.874 0.009 �8.096 0.222 0.440 0.005 �99.705 �43.115 �12.000 �21.160
Maximum 16.748 5.155 8.504 8.943 12.468 11.523 99.977 75.839 12.000 26.711
SD 1.287 0.439 2.501 0.814 1.470 0.736 44.352 10.489 2.916 3.992

B. Regression estimates for the determinants of the trade price ratio differences
Regression number Intercept TrdSize2 TrdSize3 lsize btm kret avgbas avgsig avgturn avgdf ctc5 cto otc N Adj. R2

Regressions for the buy price ratio differences: Domestic individual—foreign investors
1 0.9581 �0.0252 �0.0419 �0.0615 0.0322 0.0053 �0.2242 0.0015 0.0317 0.0074 0.0272 �0.0275 64,420 0.0209
Pooled (9.95) (�1.69) (�2.00) (�9.28) (1.86) (1.68) (�19.19) (0.28) (2.72) (11.64) (10.17) (�13.69)
2 1.2567 �0.0697 �0.0844 �0.0603 0.0516 �0.2248 �0.0383 0.0376 0.0080 0.0269 �0.0318 111.2 0.1061
FM (7.58) (�4.27) (�2.96) (�6.09) (1.42) (�9.64) (�2.94) (1.29) (5.45) (4.80) (�6.48)
3 0.4233 �0.0301 �0.0439 0.0137 �0.1706 �0.0263 �0.0049 0.0051 0.0066 0.0194 �0.0413 43,269 0.0525
Pooled (3.62) (�3.64) (�2.15) (3.55) (�13.01) (�3.96) (�0.37) (26.94) (8.38) (6.05) (�16.91)
4 0.7639 �0.0327 �0.0424 �0.1513 �0.0808 �0.0271 0.0051 0.0072 0.0193 �0.0443 73.1 0.1327
FM (4.41) (�3.07) (�1.18) (�6.21) (�5.69) (�0.98) (19.69) (4.84) (3.22) (�7.99)

Regressions for the buy price ratio differences: Domestic institutions—foreign investors
5 0.1088 �0.3197 �0.3819 0.0041 0.1966 0.0073 0.0262 0.0089 �0.0215 0.0007 �0.0250 �0.0278 38,183 0.0109
Pooled (0.74) (�13.00) (�13.41) (0.41) (6.78) (1.58) (1.28) (1.08) (�1.16) (0.71) (�6.14) (�9.39)
6 �3.3989 �0.1358 �0.1771 0.3108 �1.5757 0.4839 �0.2877 0.8840 �0.0045 0.0165 0.0952 65.3 0.1228
FM (�0.89) (�3.18) (�3.48) (0.96) (�0.89) (0.99) (�1.01) (0.86) (�0.53) (0.79) (0.82)
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Table 3
(continued)

Regression number Intercept TrdSize2 TrdSize3 lsize btm kret avgbas avgsig avgturn avgdf ctc5 cto otc N Adj. R2

7 �0.3128 0.0133 0.2389 0.0011 �0.0138 0.0260 �0.0437 0.0045 0.0017 �0.0133 �0.0107 30,588 0.0095
Pooled (�1.88) (1.14) (7.72) (0.20) (�0.66) (2.85) (�2.27) (13.40) (1.58) (�2.91) (�3.19)
8 �0.4383 0.0329 0.3094 0.0597 �0.0174 �0.0440 0.0046 0.0001 0.0044 �0.0008 51.8 0.1249
FM (�1.43) (1.67) (5.04) (1.27) (�0.79) (�0.99) (7.61) (0.03) (0.49) (�0.11)

Regressions for the sell price ratio differences: Domestic individual—foreign investors
9 �1.1178 0.0481 0.1436 0.0712 0.0507 �0.0179 0.1634 0.0346 �0.0714 0.0014 0.0308 0.0293 63,601 0.0124
Pooled (�11.96) (3.29) (6.82) (11.00) (3.04) (�5.72) (14.23) (6.39) (�6.09) (2.28) (11.75) (14.96)
10 �0.7980 0.0716 0.1505 0.0516 0.0501 0.1073 0.0140 �0.0545 0.0031 0.0449 0.0373 109.8 0.0904
FM (�4.97) (4.74) (5.20) (5.59) (1.51) (4.76) (1.14) (�2.53) (2.28) (9.16) (8.24)
11 �0.7032 0.0500 0.0512 �0.0149 0.1092 0.0609 �0.0038 �0.0048 0.0029 0.0206 0.0291 42,759 0.0253
Pooled (�6.31) (6.36) (2.68) (�4.06) (8.63) (9.63) (�0.29) (�24.11) (3.84) (6.83) (12.66)
12 �0.3318 0.0331 0.0393 0.0439 0.0344 0.0490 �0.0051 0.0047 0.0369 0.0425 72.2 0.1136
FM (�1.84) (3.13) (1.15) (1.79) (2.54) (2.16) (�15.09) (3.22) (6.52) (8.74)

Regressions for the sell price ratio differences: Domestic institutions—foreign investors
13 �0.5119 0.2938 0.3218 0.0196 �0.0637 �0.0156 0.0272 0.0160 �0.0005 �0.0002 �0.0084 �0.0270 44,364 0.0095
Pooled (�3.71) (13.61) (12.15) (2.09) (�2.58) (�3.59) (1.43) (2.05) (�0.03) (�0.18) (�2.25) (�9.75)
14 �0.4216 0.2891 0.3061 0.0073 �0.0925 �0.0629 0.0236 0.0599 �0.0001 �0.0054 �0.0164 76.2 0.1017
FM (�1.54) (10.14) (9.09) (0.46) (�1.70) (�1.45) (1.16) (1.23) (�0.07) (�0.70) (�2.50)
15 �0.6264 0.0486 �0.1177 �0.0145 0.0658 �0.0023 0.0280 �0.0048 0.0022 0.0021 �0.0186 34,525 0.0104
Pooled (�4.06) (4.48) (�4.36) (�2.91) (3.45) (�0.27) (1.50) (�14.38) (2.26) (0.51) (�5.96)
16 �1.1073 0.0662 �0.1466 0.0549 0.0310 0.1359 �0.0036 0.0026 0.0135 �0.0046 58.3 0.1053
FM (�2.88) (3.29) (�2.51) (0.71) (1.65) (2.45) (�2.95) (1.26) (1.72) (�0.69)

Panel A shows summary statistics for the variables used in the regressions in panel B. In panel B, ‘‘Pooled’’ denotes pooled regressions, while ‘‘FM’’ denotes Fama-McBeth regressions.
Trade price ratio is computed as ðBd

i;j=A
d
i Þ � 100, where Bi,j

d is the volume-weighted average buy (sell) price for investor type j for stock i on day d, and Ai
d is the volume-weighted

average price for all trades for stock i on day d. The dependent variable for the first two regressions in each subpanel is the buy (sell) price ratio difference (%) between two types of
investors per stock-day for a given trade size whose cutoff points are 5 million won and 50 million won. For the last two regressions of each subpanel, the dependent variable is the buy
(sell) price ratio difference per stock-day computed from all buy (sell) trades for that stock-day. Explanatory variables include: lsize = log market value of equity on the previous day;
btm = book-to-market ratio on the previous day; kret = market returns for the day; avgbas = average of previous 30 daily bid-ask spreads (at least 20 daily observations required),
where daily bid-ask spread (%) = (ask� bid) / [(ask + bid) / 2] observed prior to market close; avgsig = average of previous 30 daily volatilities (at least 20 daily observations required),
where daily volatility (%) = (high� low) / [(high + low) / 2]; avgturn = average of previous 30 daily turnover ratios (at least 20 daily observations required), where daily turnover ratio
(%) = total share trading volume for the day / total shares outstanding for the firm; avgdf = daily trade value difference between two investor types / total trade value for stock-day(%);
ctc5 = previous five-day return (%) (previous 6th-day close to the last close); cto = overnight return (%) (previous close to opening price); otc = day-time return (%) (open-to-close), and
the trade-size dummies (TrdSize2 for medium size trades and TrdSize3 for large size trades). N is the number of observations. The number of observations for the FM regressions is the
average number of stocks in the estimated 586 cross-section regressions. t-statistics in parentheses are based on White’s (1980) heteroskedasticity consistent standard errors.
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(1) avgbas = average of previous 30 daily bid-ask spreads (at least 20

daily observations required), where daily bid-ask spread (%) = (ask

� bid) / [(ask + bid) / 2] prior to market close

(2) avgsig = average of previous 30 daily volatilities (at least 20 daily

observations required), where daily volatility (%) = (high � low) /
[(high + low) / 2]

(3) avgturn = average of previous 30 daily turnover ratios (at least 20

daily observations required), where daily turnover ratio (%) =

total share trading volume for the day /total shares outstanding

for the firm

(4) avgdf = buy (or sell) trade value differences between two investor

types for a stock-day / total trade value for the stock-day (%)

In panel B of Table 3, we provide regression estimates from pooled

regressions that use all observations throughout the sample period as well

as from Fama-McBeth regressions. The advantage of the pooled regres-

sions is that we can use the return on the market as an explanatory
variable. The Fama-McBeth regressions take into account the cross-

correlations and the serial correlation in the error term, so that the

t-statistics are much more conservative. We use as the dependent variable

the difference in price ratios of foreign investors from domestic indivi-

duals and domestic institutions, separately. All foreign investors are

aggregated in one group, excluding resident foreign investors. We show

two regression specifications for each comparison. The first comparison

controls for trade size through the use of dummy variables for medium
and large trades. Consequently, when estimating this regression, the

dependent variable is the price ratio difference per stock day for a given

trade size. The second comparison controls for the difference in traded

value between the two types of investors. For that comparison, the

dependent variable is the price ratio difference per stock day computed

from all trades for that stock day.

The first four regressions compare price ratios for domestic individuals

and foreign investors. The trade size dummy variables have significant
coefficients in the pooled regressions. In the Fama-McBeth regressions,

the coefficient on the size dummy variables is larger and more significant.

Somewhat surprisingly, foreign investors face less-favorable prices when

trading in large firms after controlling for other variables. It might be that

this is due to the fact that the coefficient on the size variable measures the

relation between size and the price difference for a given bid-ask spread

which might capture information asymmetries.5 Book-to-market is insig-

nificant in two regressions and significant, but with opposite signs, in the

5 This explanation can explain the result for purchases, but, for sales, the coefficient remains positive if we
have no other control variables but size.
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other two regressions. The coefficient on the return of the Korean market

is significant in the pooled regressions. When we use the bid-ask spread as

a proxy for information asymmetries and the turnover ratio as a proxy for

liquidity, we see that foreign investors do worse trading stocks with

greater information asymmetries and less liquidity. We also see that

foreigners trade at better prices stocks that have performed well over the

last five days and overnight. This result is surprising in light of Keim (2003)

who shows that momentum trading has higher impact costs. His analysis
does not, however, control for a stock’s open-to-close return on the day of

trading. To the extent that stocks that have performed well are more likely

to have a high open-to-close return, controlling for open-to-close return

could explain why the last five-day return has positive coefficients. We find

that foreign investors perform worse for stocks that do well during the

trading day. The next two regressions do not have the trade size dummy

variables. Instead, we control for the difference in trade value between

investor types. The coefficient on the trade value difference is highly sig-
nificant in both the regressions. The clear message from the regressions is

that foreign investors do worse when they buy more, either through larger

trades or throughmore intensive trading. They also do worse on stocks with

greater information asymmetries and higher same-day return.

In regressions 5 through 8, we investigate the determinants of the

difference in price ratios between domestic institutional investors and

foreign investors. In regressions 5 and 6, the trade size dummy variables

have coefficients that are much larger than in regressions 1 and 2 and
with extremely high t-statistics in the pooled regression but lower

t-statistics in the Fama-McBeth regressions. Regressions 7 and 8 show

that coefficients on the difference in trade value are positive and sig-

nificant in both regressions. Consequently, regressions 5 through 8

show that the disadvantage of foreign investors relative to domestic

institutions increases when they buy more. The other coefficients are

typically insignificant with the Fama-McBeth regressions, so that it is

difficult to put much weight on those coefficients that are significant in
the pooled regression except for the positive significant book-to-market

coefficient.

We now turn to the sell price ratios. Regressions 9 through 12 are for

the difference in sell price ratios between domestic individual investors

and foreign investors. As we would expect from the regressions for buy

price ratios, foreign investors receive worse prices as they sell more.

Most of the other coefficients have the opposite sign from the coeffi-

cients in the regressions for buy price ratios as we would expect. The
only puzzling result is that the coefficients on the return for the previous

five days and on the overnight return do not switch sign. Regressions 13

through 16 show that foreign investors receive less when they sell more

compared with domestic institutions. Again, the other variables are
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typically not significant in the Fama-McBeth regressions. The coefficient

on the difference in trade value by investor types is highly significant in

economic terms.

4. The Price Impact of Intensive Buying and Selling by Investor Types

So far, our evidence is that foreign investors are at a disadvantage

compared with domestic investors for larger trades and when they trade

more intensively than domestic investors. Another way to put this is that

foreign investors are more at a disadvantage when they trade more. The

previous section shows that controlling for firm and stock characteristics

does not explain this disadvantage. Why do foreign investors pay more

and receive less when they trade more? A first possible explanation is that
foreign investors are not at a disadvantage but that they are more impa-

tient than domestic investors when they trade intensely or trade when

liquidity is lower. This greater impatience could be because of differences

in liquidity concerns or because they have private information that is

more short-lived than for domestic investors. A second potential explana-

tion is that foreign investors are better informed, so that their trades have

a greater permanent impact on prices. Finally, a third possible explana-

tion is that the foreign investors trade at worse prices, because prices have
moved against them before they trade. This could be because they time

trades poorly as a result of a lack of information, because they are taken

advantage of in the trading process as a victim of front-running, or

because they choose to trade after prices have moved as they follow

intra-day momentum strategies.

To investigate these possible explanations, we examine the intra-day

returns before, during, and following periods of intense trading by domes-

tic individual investors, domestic institutions, and foreign institutions. If
foreign investors are more impatient, their trades should have more of a

temporary impact relative to the trades of domestic investors. If they are

better informed, they should have more of a permanent impact. Finally, if

they trade at poor prices, because prices moved against them before their

trades, prices should increase more before they buy and less before they

sell than they do for similar trades by domestic investors.

In the remainder of this section, we first report estimates of the returns

around periods of intensive trading by investor types. We then show that
the differences in these returns between foreign investors and domestic

investors cannot be explained simply by stock characteristics.

4.1 The price impact of intra-day intensive trading by investor types

To construct our sample of intra-day intensive trading, we use stocks for

which we have at least 300 days with trading on the day and on the

previous day. Furthermore, we eliminate all stocks whose price falls
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below 1,000 won during the sample period. We end up with a sample of

512 stocks of a possible 785 stocks. We then divide each week day into

47 five-minute intervals from 9:30 A.M. to 15 P.M., treating the time

interval of 11:30 A.M. to 13:05 P.M. as a single interval containing the

lunch break and similarly for the time interval of 14:50 P.M. to 15 P.M.,

which contains an order collection period for the close. For Saturdays, we

have 23 five-minute periods. We look at returns for the 10 five-minute

periods preceding the event and the 10 subsequent five-minute periods.
We allow the sequence of five-minute periods to cross day boundaries.

When they do, we count the overnight return as a five-minute period.

For each of the intervals for each of the 512 stocks over the sample

period, we compute price-setting order imbalances by an investor type by

subtracting the price-setting sell volume from the price-setting buy

volume. We call a trade initiated by an investor type a price-setting

trade by that investor type. A buy-side (sell-side) price-setting trade for

foreign investors is a trade where the buy (sell) order of the foreign
investors came after the sell-side (buy-side) order and hence made the

trade possible.6 We then select 10 intervals with the largest net buy price-

setting imbalances and 10 intervals with the largest net sell price-setting

imbalances for each stock and each investor type. For each of the selected

events, we examine stock returns from the previous tenth (D�10) to the

subsequent tenth (D+10) intervals surrounding the event. We report raw

stock returns as well as returns adjusted for the sample average for the

same day of the week and the same time interval.
We first consider the largest price-setting imbalances by foreign inves-

tors in Table 4. A period of intensive buying follows a sequence of

positive returns. From D�10 to D�1, the cumulative mean-adjusted return

is 0.314% with a t-statistic of 7.42. Net buy imbalances have a strong

positive mean-adjusted return of 1.04% during the intense buying interval

(D0). Interval (D+1) is still positive but not significantly so.

If the period of intensive trading leads to a greater price increase than

the price increase in the long-run resulting from the information conveyed
by the intensive trading, perhaps because a compensation is required for

liquidity providers, we expect the excess in the price increase to disappear

over the next few periods. Consequently, we measure the permanent effect

of the intensive trading by the cumulative abnormal return from the

intensive trading period to its subsequent 10 periods, CAR(0, +10). If

stock prices adjust completely to the new information over the 10 periods

following the intensive trading period, the cumulative abnormal return

from interval +1 to interval +10, CAR(+1, +10), corresponds to the

6 For the batch auctions, we cannot identify who initiates a trade and exclude them from the analysis here.
For NYSE data, it is common to identify the initiating party of a trade using a tick test such as the one
proposed by Lee and Ready (1991). There is no need for a tick test with our data, because we know which
party initiates the trade.
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Table 4
Cumulative mean-adjusted returns (%) around five-minute intervals of large price-setting order imbalances

Foreign investors Domestic institutions Domestic individuals

Cumulative mean-adjusted return Net buy(N = 4,110) Net sell(N = 4,158) Net buy(N = 4,925) Net sell(N = 4,967) Net buy(N = 5,046) Net sell(N = 5,040)

CAR(�10, �1) 0.314 (7.42) 0.137 (3.00) 0.033 (0.85) 0.415 (9.28) �0.353(�6.94) 0.245 (5.22)
AR(0) 1.041 (30.25) �0.730(�23.78) 1.220 (33.93) �0.933(�25.80) 1.212 (28.38) �0.945(�25.85)
CAR(0, +1) 1.054 (30.60) �0.464(�14.73) 1.341 (36.28) �0.634(�17.47) 1.448 (32.41) �0.749(�19.93)
CAR(0, +10) 0.897 (19.93) �0.136 (�2.97) 0.950 (20.49) �0.085 (�1.93) 1.150 (19.86) �0.456 (�9.76)
CAR(+1, +10) �0.144(�3.26) 0.594 (13.37) �0.270(�5.90) 0.848 (18.93) �0.062(�1.18) 0.488 (11.59)
CAR(�10, +10) 1.212 (21.06) 0.002 (0.03) 0.983 (17.81) 0.330 (5.59) 0.797 (10.91) �0.211 (�3.33)

The price-setting order-imbalance (price-setting buy minus price-setting sell in shares) attributable to each type of investor is calculated for each eligible stock listed at the Korea
Stock Exchange from December 2, 1996, to November 30, 1998, and then is normalized by the total share volume for the stock on the day. The samples comprise 10 five-minute
intervals with the largest normalized price-setting net buy and sell order-imbalances selected for each stock and each investor type, excluding those with less than 1,000 shares. N
is the number of observations. The mean-adjusted return is calculated each day as the mean of the interval return for the stock minus the mean observed on the same day of the
week and the same time interval over the sample period. The AR(0) is the mean-adjusted return on the event day. The CAR(�10, �1), CAR(0, +1), CAR(0, +10), and CAR(+1,
+10) are the cumulative mean-adjusted returns from days �10 to �1, from 0 to +1 (total effect of an event), from 0 to +10 (permanent effect), and from +1 to +10 (temporary
effect), respectively, and the t-statistics are reported in parentheses.
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transitory part of the return associated with the intensive trading period,

which we call the temporary price effect following Holthausen, Leftwich,

and Mayers (1987). Table 4 summarizes that the permanent effect of the

intensive buying by foreign investors is 0.897% in contrast to the tempor-

ary effect which is a significantly negative �0.144%. The temporary effect

can be viewed as compensation to liquidity providers.

When we turn to intensive selling intervals for foreign investors, we find

that intensive selling periods follow positive mean-adjusted returns. The
cumulative mean-adjusted return from D-10 to D-1 is 0.137%, in contrast

to 0.314% for intensive buying intervals. The mean-adjusted return at D0

is �0.730%. The permanent effect is only �0.136% with a t-statistic of

�2.97. In contrast, the temporary effect is 0.594% with a t-statistic of

13.37. The permanent effect of sales is therefore minimal, and most of the

price decline during the period of intensive selling reverses over the

subsequent periods and thus can be regarded as a compensation for

liquidity providers.
We now compare the price impact of intensive trading by foreign

investors to the price impact of intensive trading by domestic institutions.

The third column of Table 4 summarizes that purchases by domestic

institutions follow insignificant cumulative mean-adjusted returns in con-

trast to purchases by foreign investors. Purchases by domestic institutions

have a higher price impact than purchases by foreign investors. The D0

mean-adjusted return for institutions is 1.220% which is 0.179% more

than that for foreign investors. The permanent impact is 0.950%, which
exceeds the price impact of trades by foreign investors by 0.053%. Look-

ing at sell trades by domestic institutions, we find that institutions sell

after positive returns. The average cumulative mean-adjusted return

before the period of intensive selling is 0.415%, which is substantially

larger than for intensive selling by foreign investors. Their price impact at

D0 is higher in absolute value, because it is �0.933% compared with

�0.730% for foreign investors, but the permanent impact is actually less

for domestic institutions, because it is �0.085% compared with �0.136%
for foreign institutions. On the basis of this evidence, we have to conclude

that the differences in price impact for sell trades between domestic and

foreign institutional investors are small.

The fifth and sixth columns of Table 4 summarize evidence for domes-

tic individual investors. Domestic individual investors buy intensively

after intervals of negative returns. We see that the immediate price impact

of their buy trades is similar to the one of domestic institutions, but the

permanent price impact is higher. Domestic individuals sell after intervals
of positive returns. The immediate price impact of their sell trades is

comparable to the one of domestic institutions, but the permanent price

impact is higher also. For individual trades, the permanent price impact

for sell trades is �0.456%, while for domestic institutions, it is �0.085%.
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In other words, the permanent price impact of individual investors is

consistent with them being better informed than either domestic or for-

eign institutions. Although not reported, it is striking that the relative size

of the price-setting imbalances of domestic institutions and foreign inves-

tors in our sample of intensive trading periods are roughly of the same

size. For instance, the price-setting buy imbalance of foreign investors at

D0 is 20.72% relative to the total trade volume of the day, while the price-

setting buy imbalance of domestic institutions is 20.27%. In contrast, the
price-setting buy imbalance of individuals is a much smaller 6.28%. In

other words, individuals have a large permanent price impact for trades

that are less than a third the size of the trades of domestic or foreign

institutions.

4.2 The determinants of the returns around periods of intensive trading by

investor types

A concern with our results is that they could be driven by differences in
firm characteristics and market conditions. To control for these differ-

ences, we regress the estimated CARs on dummies for investor groups,

and the variables we used in the regressions reported in the previous

section. In panel A of Table 5, we show regressions for the permanent

price impact of periods of intensive trading. The message of the regres-

sions is clearer for periods of intensive selling than for periods of intensive

buying. For periods of intensive selling, the price impact is the largest for

individual investors and is not significantly different for domestic institu-
tions and foreign investors. For periods of intensive buying, the price

impact is the largest for individuals in the first regression, but, as we add

control variables, the price impact increases for domestic institutions and

foreign investors, so that, with all the control variables, the permanent

price impact is higher for domestic institutions and foreign investors than

for domestic individuals. We provide the same regressions for the tem-

porary price impact in panel B. The highest temporary price impact in

absolute value is for domestic institutions. Foreign investors have less of
an impact than domestic institutions. For sales only, they seem to have

more of an impact than domestic individuals. Finally, we provide regres-

sions for CAR(�10, �1) in panel C. For these regressions, foreign inves-

tors have a higher cumulative abnormal return before the period of

intensive buying than either domestic institutions or domestic individuals;

the opposite occurs before periods of intensive selling.

These regressions indicate that there is no evidence that foreign inves-

tors’ periods of intensive trading have a higher permanent price impact
during a day. There is therefore no indication that the market infers from

their trades that they are somehow better informed. There is no indication

that they are more impatient than domestic institutions in the sense of

being willing to pay more for immediate execution, in that the temporary
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Table 5
Regression estimates for the permanent, temporary, and total impact of large order imbalances

Regression
number a0 a1 a2 lsize btm kret ctc5 cto avgbas avgsig avgturn

CAR
(�10, �1)

Adjusted
R2

F-test: a1�a2
(p-value)

A. Permanent impact of large order imbalances: CAR(0, +10)

CARð0,þ10Þit ¼ a0 þ a1d
inst
it þ a2d

for
it þ

X9

j¼1

cjXj,it þ eit

Large net-buy sample (N = 13,763)
1 1.115

(22.52)
�0.178
(�2.54)

�0.221
(�3.02)

0.001 0.35
(0.56)

2 3.701
(12.83)

�0.045
(�0.64)

�0.067
(�0.91)

�0.242
(�9.66)

0.078
(1.17)

0.215
(18.77)

0.034 0.10
(0.76)

3 1.947
(4.37)

0.094
(1.32)

0.136
(1.79)

�0.141
(�4.29)

�0.045
(�0.62)

0.241
(20.02)

�0.006
(�2.00)

�0.057
(�6.43)

0.234
(6.94)

0.024
(0.97)

�0.061
(�1.37)

0.044 0.34
(0.56)

4 1.908
(4.34)

0.126
(1.79)

0.189
(2.53)

�0.141
(�4.36)

�0.025
(�0.34)

0.281
(23.36)

0.001
(0.23)

�0.029
(�3.31)

0.245
(7.38)

0.035
(1.46)

�0.082
(�1.87)

�0.194
(�19.68)

0.070 0.79
(0.37)

Large net-sell sample (N = 13,745)
1 �0.490

(�11.02)
0.398
(6.31)

0.338
(5.13)

0.003 0.85
(0.36)

2 �0.848
(�3.30)

0.239
(3.80)

0.191
(2.89)

0.052
(2.33)

�0.202
(�3.79)

0.217
(21.68)

0.037 0.55
(0.46)

3 �0.523
(�1.31)

0.239
(3.79)

0.205
(3.10)

0.043
(1.46)

�0.119
(�2.00)

0.229
(21.21)

0.011
(4.21)

�0.010
(�1.35)

0.081
(2.60)

�0.077
(�3.57)

0.022
(0.54)

0.040 0.27
(0.60)

4 �0.536
(�1.36)

0.248
(4.00)

0.188
(2.87)

0.045
(1.55)

�0.109
(�1.86)

0.266
(24.60)

0.015
(6.06)

0.021
(2.71)

0.084
(2.73)

�0.074
(�3.47)

0.028
(0.69)

�0.170
(�19.29)

0.065 0.90
(0.34)

B. Temporary impact of large order imbalances: CAR(+1, +10)

CARðþ1,þ10Þit ¼ a0 þ a1d
inst
it þ a2d

for
it þ

X9
j¼1

cjXj,it þ eit

Large net-buy sample (N = 13,763)
1 �0.100

(�2.12)
�0.179
(�2.68)

�0.044
(�0.63)

0.000 3.72
(0.05)

2 0.329
(1.19)

�0.192
(�2.84)

�0.059
(�0.83)

�0.028
(�1.16)

�0.194
(�3.05)

0.181
(16.50)

0.020 3.69
(0.05)
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Table 5

(continued)

Regression
number a0 a1 a2 lsize btm kret ctc5 cto avgbas avgsig avgturn

CAR
(�10, �1)

Adjusted
R2

F-test: a1�a2
(p-value)

3 0.499
(1.16)

�0.130
(�1.89)

0.061
(0.84)

�0.016
(�0.49)

�0.076
(�1.09)

0.192
(16.60)

�0.016
(�5.97)

�0.038
(�4.42)

0.097
(3.01)

�0.146
(�6.24)

0.138
(3.22)

0.028 7.62
(0.01)

4 0.483
(1.13)

�0.117
(�1.71)

0.083
(1.13)

�0.016
(�0.50)

�0.068
(�0.97)

0.208
(17.79)

�0.013
(�5.01)

�0.027
(�3.07)

0.102
(3.16)

�0.142
(�6.05)

0.130
(3.03)

�0.079
(�8.19)

0.033 8.36
(0.00)

Large net-sell sample (N = 13,745)
1 0.477

(11.14)
0.366
(6.03)

0.109
(1.72)

0.003 16.39
(0.00)

2 2.591
(10.42)

0.346
(5.68)

0.154
(2.40)

�0.191
(�8.94)

0.006
(0.13)

0.138
(14.24)

0.024 9.31
(0.00)

3 1.177
(3.06)

0.369
(6.08)

0.193
(3.03)

�0.103
(�3.63)

�0.068
(�1.19)

0.170
(16.39)

�0.002
(�0.80)

�0.074
(�10.07)

0.200
(6.64)

0.026
(1.25)

�0.042
(�1.05)

0.038 7.85
(0.01)

4 1.172
(3.05)

0.372
(6.14)

0.187
(2.94)

�0.102
(�3.61)

�0.065
(�1.14)

0.183
(17.35)

0.000
(�0.17)

�0.063
(�8.46)

0.201
(6.68)

0.027
(1.30)

�0.040
(�1.00)

�0.057
(�6.67)

0.041 8.71
(0.00)

C. Pre-intensive trading period CAR(�10, �1)

CARð � 10,� 1Þit ¼ a0 þ a1d
inst
it þ a2d

for
it þ

X8
j¼1

cjXj,it þ eit

Large net-buy sample (N = 13,763)
1 �0.314

(�7.21)
0.363
(5.90)

0.611
(9.48)

0.007 14.78
(0.00)

2 �0.566
(�2.25)

0.396
(6.45)

0.626
(9.74)

0.022
(0.99)

0.071
(1.23)

0.264
(26.43)

0.054 13.39
(0.00)

3 �0.199
(�0.52)

0.164
(2.70)

0.274
(4.23)

�0.003
(�0.10)

0.105
(1.69)

0.209
(20.32)

0.032
(13.47)

0.143
(18.89)

0.059
(2.06)

0.059
(2.83)

�0.108
(�2.85)

0.107 3.17
(0.07)
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Table 5
(continued)

Regression
number a0 a1 a2 lsize btm kret ctc5 cto avgbas avgsig avgturn

CAR
(�10, �1)

Adjusted
R2

F-test: a1�a2
(p-value)

Large net-sell sample (N = 13,745)
1 0.149

(3.35)
0.220
(3.49)

�0.029
(�0.44)

0.001 14.22
(0.00)

2 0.210
(0.83)

0.081
(1.31)

�0.117
(�1.80)

0.000
(0.00)

0.064
(1.22)

0.292
(29.64)

0.062 9.60
(0.00)

3 �0.078
(�0.21)

0.057
(0.95)

�0.102
(�1.62)

0.013
(0.48)

0.057
(1.00)

0.220
(21.33)

0.027
(11.06)

0.182
(25.15)

0.018
(0.59)

0.018
(0.88)

0.035
(0.88)

0.118 6.58
(0.01)

D. Total impact CAR(0, +1) and pre-intensive trading period CAR(�10, �1)

CARð0,þ1Þit ¼ a0 þ a1d
inst
it þ a2d

for
it þ b0 þ b1d

inst
it þ b2d

for
it

� �
� CARð�10,�1Þit þ eit

F-test (p-val)

Reg. No. a0 a1 a2 b0 b1 b2 a0�a1 a0�a2 a1�a2 b0�b1 b0�b2 b1�b2 Adjusted R2

Large net-buy sample (N = 13,763)
1 1.414

(37.03)
�0.076
(�1.42)

�0.325
(�5.74)

�0.082
(�7.65)

�0.088
(�5.02)

�0.046
(�2.47)

305.10
(0.00)

398.96
(0.00)

19.35
(0.00)

0.06
(0.80)

1.83
(0.17)

4.09
(0.04)

0.0228

Large net-sell sample (N = 13,745)
1 �0.748

(�21.74)
0.163
(3.33)

0.289
(5.69)

�0.053
(�5.07)

�0.037
(�2.39)

�0.027
(�1.61)

139.46
(0.00)

175.26
(0.00)

6.11
(0.01)

0.49
(0.49)

1.16
(0.28)

0.34
(0.56)

0.0112

In panels A and B, the permanent impacts measured by CAR(0, +10) and the temporary impacts measured by CAR(+1,+10) around five-minute intervals of large price-setting
order imbalances reported in Table 4 are regressed on the investor type dummies (domestic institutions, dit

inst, and foreigners, dit
for), and stock characteristic variables, X’s,

including the log market value of equity on the previous day (lsize), book-to-market ratio on the previous day (btm), KOSPI index return for the day (kret), previous five-day
return (ctc5), overnight return (cto), average bid-ask spread prior to market close over the previous 30 days (avgbas), average high-low volatility over the previous 30 trading
days (avgsig), the average turnover ratio over the previous 30 trading days (avgturn), and the pre-event period CAR(�10,�1). Panel C shows the regression results for the pre-
event period CAR(�10,�1). In panel D, the total impact measured by CAR(0,+1) is regressed on the investor group dummies and pre-event period CAR(�10,�1). N is the
number of observations. t-statistics in parentheses are based on White’s (1980) heteroskedasticity consistent standard errors.
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impact of their periods of intensive trading is never less than the tempor-

ary impact of periods of intensive trading of domestic institutions. The

key difference between domestic and foreign investors when they trade

intensively has nothing to do with what happens to prices during the interval

when investors trade intensively or afterwards. Instead, it has to do with what

happens before they trade intensively. As Figure 3 makes clear, prices move

more against the trades of foreign investors before they trade intensively than

they do against the trades of domestic investors. This could be because the
trading of foreign investors is more anticipated or because of intra-day return

chasing by foreigners. In order to see whether foreign trading is more

anticipated, we regress the CAR(0, +1) on CAR(�10, �1), allowing for a

different coefficient for foreign investors. Greater anticipation means that the

market is less surprised by the intensive trading taking place. For purchases

(sales), this means that a higher (lower) CAR(�10, �1) is associated with a

lower (higher) CAR(0, +1). This implies that there should be a negative

coefficient on CAR(�10, �1). Panel D of Table 5 summarizes that the
coefficient is negative for each type of investor. More importantly, we find

no evidence that it is greater in absolute value for foreign investors, so that

there is no evidence that periods of intensive trading by foreign investors are

more anticipated than periods of intensive trading by domestic investors.

The result that prices move against foreign investors before they trade

intensively suggests that they use price information differently from

domestic institutions. Comparing the large buy trades of foreign investors

to those of domestic institutions, we find (in results not reported in a table)
that the return from the previous close to the volume-weighted average

price is 0.762% when foreign investors buy and 0.427% when domestic

institutions buy. Before large sell trades, the return is 0.159% when foreign

investors sell and 0.458% when domestic institutions sell. This is consistent

with foreign institutions trading more on intra-day momentum than

domestic institutions. If we make the same comparison with domestic

individual investors, we find no difference for buy trades but the return

before large sell trades for these investors is 0.662%, which is much larger
than the return before large sell trades for foreign investors.

Another way to understand better why foreign investors perform poorly

compared with domestic investors when they trade intensively is provided

by Table 6, where we split the stocks each day into quintiles based on

differences in trade values between domestic and foreign investors (normal-

ized by the total trade value of the stock for the day), and look at the

disadvantage of foreign investors across quintiles. We report the result for

the sample of large trades (over 50 million won). The table summarizes two
consistent messages. First, foreign investors are disadvantaged when they

have high trade values compared with domestic investors, but domestic

investors are not equally disadvantaged when they have high trade values

compared with foreign investors. For instance, for the comparison of
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Figure 3
Cumulative mean-adjusted return (%) around five-minute intervals of large price-setting buy (sell) trades.
The price-setting order-imbalance (price-setting buy minus price-setting sell volume in shares) attributable
to each type of investor is calculated for each eligible stock and then is normalized by the total share volume
for the stock on the day. The sample comprises 10 five-minute intervals with the largest normalized price-
setting net buy and net sell order imbalances for each stock and each investor type, excluding those intervals
with less than 1,000 shares. The mean-adjusted return is computed as the mean of the interval return for the
stock minus the mean observed on the same day of the week and the same time interval over the sample
period. The figure shows the cumulative mean-adjusted return from the 10th interval prior to the sample
interval to the 10th interval afterwards for each investor type for purchases and for sales.
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Table 6
Average differences of buy (sell) price ratios for large trades across quintiles based on differences in trade values (December 2,1996, to November 30, 1998: 586 days)

Quintiles based on differences in buy trade value Quintiles based on differences in sell trade value

Quintiles
Differences
in TV (%)

Differences
in PR (%) N/<SD>

Foreign net
buy (b.p) Rt (%) Rt+1 (%)

Differences
in TV (%)

Differences
in PR (%) N/<SD>

Foreign net
buy (b.p) Rt (%) Rt+1 (%)

Domestic individuals—foreign investors
Q1 (lowest) �32.528 �0.385 1,900 12.633 0.996 �0.049 �23.435 0.408 1,872 �5.367 �0.628 0.112

(�39.58) (�5.66) <1.44> (14.64) (10.57) (�0.53) (�33.20) (7.41) <1.45> (�7.68) (�5.95) (1.10)
Q2 �6.088 �0.178 2,407 2.356 0.645 �0.024 �3.599 0.332 2,502 1.810 0.058 0.070

(�13.93) (�3.05) <1.56> (5.94) (6.26) (�0.22) (�8.68) (6.85) <1.44> (3.37) (0.50) (0.63)
Q3 4.569 0.014 2,452 �0.903 0.429 0.005 5.642 0.182 2,403 2.618 0.590 �0.038

(15.60) (0.29) <1.52> (�2.44) (3.77) (0.04) (22.94) (3.94) <1.57> (5.82) (5.18) (�0.34)
Q4 10.344 0.161 2,223 �3.687 0.265 0.022 10.596 0.106 1,962 4.428 0.802 �0.010

(49.17) (3.19) <1.60> (�9.26) (2.21) (0.19) (55.87) (1.68) <1.74> (13.30) (6.77) (�0.08)
Q5 (highest) 13.915 0.433 1,174 �7.047 0.438 0.004 14.301 0.089 971 5.498 0.930 �0.287

(64.00) (5.31) <1.70> (�10.47) (3.50) (0.03) (56.35) (1.07) <1.83> (11.62) (7.53) (�2.39)
Q5–Q1 46.443 0.818 �19.680 �0.558 0.053 37.736 �0.319 10.864 1.558 �0.399

(54.63) (7.71) (�17.98) (�3.56) (0.35) (50.30) (�3.18) (12.87) (9.59) (�2.54)
Domestic institutions—foreign investors
Q1 (lowest) �24.883 �0.379 2,282 13.856 0.986 �0.037 �21.888 0.363 1,929 �10.728 �0.536 0.019

(�34.37) (�7.75) <1.50> (15.98) (9.52) (�0.35) (�36.18) (6.65) <1.49> (�14.71) (�4.67) (0.18)
Q2 �2.486 �0.149 2,260 3.509 0.617 �0.001 �2.579 0.196 2,048 �2.160 0.110 �0.106

(�6.40) (�3.32) <1.47> (8.51) (5.40) (�0.01) (�7.48) (4.13) <1.51> (�4.79) (0.93) (�0.90)
Q3 5.417 �0.034 1,908 �3.114 0.305 0.017 5.246 0.212 1,924 1.879 0.645 �0.155

(21.15) (�0.56) <1.63> (�6.30) (2.49) (0.14) (20.87) (3.48) <1.59> (5.32) (5.34) (�1.32)
Q4 14.502 �0.009 1,977 �3.991 0.319 �0.130 13.563 0.087 2,135 5.035 0.846 �0.100

(45.36) (�0.16) <1.56> (�10.78) (2.66) (�1.09) (48.60) (1.79) <1.53> (13.91) (7.31) (�0.87)
Q5 (highest) 37.313 �0.040 1,500 �7.058 0.402 �0.015 34.540 �0.106 1,892 10.843 0.567 0.130

(73.35) (�0.53) <1.61> (�13.10) (3.65) (�0.13) (76.13) (�1.76) <1.53> (15.01) (5.23) (1.20)
Q5�Q1 62.196 0.340 �20.914 �0.584 0.022 56.428 �0.469 21.571 1.103 0.111

(70.29) (3.80) (�20.48) (�3.86) (0.15) (74.62) (�5.78) (21.02) (6.98) (0.72)

Quintile portfolios are formed and rebalanced daily based on differences in trade values normalized by total trading value for the stock-day (differences in TV) between two types of
investors, using a sample of large trades (over 50 million won) on stocks that are traded by foreign investors and whose prices remained above 1,000 won over the whole sample
period. The differences in price ratios (differences in PR) for each portfolio are averaged across component stocks on a day and then across days. N is the number of observations.
The standard deviation of the percentage price ratio differences, SD, is in brackets. t-statistics are presented in parentheses. Foreign net buy is calculated as the difference in foreign
buy and sell trading volume in shares divided by total number of shares outstanding. Rt and Rt+1 represent the close-to-close return for today and tomorrow, respectively.
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buy trades for domestic institutions and foreign investors, the quintile

where foreign investors have the highest trade value compared with

domestic institutions (quintile Q1) shows the price ratio difference of

�0.379%. In contrast, it is still negative and �0.040% for the quintile

where domestic institutions have the highest trade value compared with

foreign investors (quintile Q5). Second, when foreign investors have a

high trade value relative to a type of domestic investors, prices move

more in the direction of the trade value of foreign investors than when
domestic investors have a high trade value. Looking again at buy trades,

we see that, when foreign investors have a high trade value compared

with domestic institutions, the average daily return is 0.986%. The aver-

age return is significantly lower when domestic institutions have a high

trade value compared with foreign investors. There is no evidence that

the differences in daily returns are reversed on the next day. The two

messages of the table are therefore that foreign investors are at a

disadvantage and that prices move more in the direction of the trades
of foreign investors than they do in the direction of the trades of

domestic investors. The disadvantage of foreign investors is therefore

consistent with the hypothesis that they pay a price for a trading style

that differs from the trading style of domestic institutions. At the

same time, however, the trading style does not seem to explain the

whole difference in price ratios, because the regressions of Table 3

control for the open-to-close returns which would be correlated with

intra-day momentum trading and find despite this control that the
price difference is worse for medium and large trades and is worse

when foreigners trade intensively.

5. Conclusion

In this article, we examine whether foreign investors pay more than

domestic investors when they buy shares and receive less when they sell

shares. We find that they do so controlling for firm characteristics and
market conditions and more so compared to domestic institutions than to

domestic individual investors and only for medium and large trades. The

roundtrip difference is of the order of 37 basis points when we compare

foreign money managers to domestic money managers. As discussed in

the introduction, the roundtrip difference is roughly equivalent to half of

the difference in Jensen’s monthly alpha between the top and bottom

decile of mutual funds in the U.S. from 1962 through 1993. We examine

whether this difference can be traced to greater impatience of foreign
investors through an analysis of the price impact of intensive five-minute

trading periods. We find that greater impatience cannot account for the

disadvantage of foreign investors relative to domestic institutions. We

also find no evidence that foreign investors are better informed. The critical

Do Domestic Investors Have an Edge?

827



difference between foreign investors and domestic investors is that

prices tend to move more against foreign investors before they trade

intensively. This difference is consistent with foreign investors trading

more on intra-day momentum signals than domestic investors and

paying a price for doing so. In the literature, some models show

that it is optimal for less well-informed investors to chase returns.7

It is therefore possible that the disadvantage of foreign investors we

document is the result of them acting optimally in response to an
information disadvantage.

References
Brennan, M. J., and H. Cao, 1997, ‘‘International Portfolio Flows,’’ Journal of Finance, 52, 1851–1880.

Carhart, M. M., 1997, ‘‘On Persistence in Mutual Fund Performance,’’ Journal of Finance, 52, 57–83.

Chiyachantana, C. N., P. K. Jain, C. Jiang, and R. A. Wood, 2004, ‘‘International Evidence on Institu-
tional Trading Behavior and Price Impact,’’ Journal of Finance, 59, 869–898.

Choe, H., B.-C. Kho, and R. M. Stulz, 1999, ‘‘Do Foreign Investors Destabilize Stock Markets? The
Korean Experience in 1997,’’ Journal of Financial Economics, 54, 227–264.

Coval, J. D., and T. J. Moskowitz, 2001, ‘‘The Geography of Investment: Informed Trading and Asset
Prices,’’ Journal of Political Economy, 109, 811–841.

Dvorak, T., 2005, ‘‘Do Domestic Investors Have an Informational Advantage? Evidence from Indonesia,’’
Journal of Finance, 60, 817–839.

Froot, K. A., and T. Ramadorai, 2001, ‘‘The Information Content of International Portfolio Flows,’’
working paper 8472, NBER.

Froot, K., P. O’Connell, and M. Seasholes, 2001, ‘‘The Portfolio Flows of International Investors,’’
Journal of Financial Economics, 59, 151–193.

Griffin, J. M., F. Nardari, and R. M. Stulz, 2004, ‘‘Daily Cross-Border Flows: Pushed or Pulled?,’’ The
Review of Economics and Statistics, 86, 641–657.

Grinblatt, M., and M. Keloharju, 2000, ‘‘The Investment Behavior and Performance of
Various Investor Types: A Study of Finland’s Unique Data Set,’’ Journal of Financial Economics,
55, 43–67.

Hau, H., 2001, ‘‘LocationMatters: An Examination of Trading Profits,’’ Journal of Finance, 56, 1959–1983.

Holthausen, R. W., R. W. Leftwich, and D. Mayers, 1987, ‘‘The Effect of Large Block Transactions on
Security Prices: A Cross-Sectional Analysis,’’ Journal of Financial Economics, 19, 237–267.

Kang, J.-K., and R. M. Stulz, 1997, ‘‘Why is There a Home Bias? An Analysis of Foreign Portfolio
Equity Ownership in Japan,’’ Journal of Financial Economics, 46, 2–28.

Keim, D., 2003, ‘‘The Cost of Trend Chasing and the Illusion of Momentum Profits,’’ working paper,
Wharton School, University of Pennsylvania.

Lee, C. M. C., and M. A. Ready, 1991, ‘‘Inferring Trade Direction from Intraday Data,’’ Journal of
Finance, 46, 733–746.

Seasholes, M., 2000, ‘‘Smart Foreign Traders in Emerging Markets,’’ working paper, Harvard Business
School.

7 See, for instance, Wang (1993) and Brennan and Cao (1997).

The Review of Financial Studies / v 18 n 3 2005

828



Shukla, R. K., and G. B. van Inwegen, 1995, ‘‘Do Domestics Perform Better than Foreigners?
An Analysis of UK and US Mutual Fund Managers,’’ Journal of Economics and Business, 47,
241–254.

Tesar, L. L., and I. M. Werner, 1995, ‘‘Home Bias and High Turnover,’’ Journal of International Money
and Finance, 14, 467–492.

Wang, J., 1993, ‘‘A Model of Intertemporal Asset Prices under Asymmetric Information,’’ Review of
Economic Studies, 6, 249–282.

Do Domestic Investors Have an Edge?

829




