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1. Introduction.

Much of the internationa finance literature emphasizes that foreign investors are different from
domestic investors. A stylized fact of the international finance literature is the existence of the home bias’
With the home bias, investors overweight the domestic market in their portfolios. Despite the dramatic
increase in cross-border equity and bond transactions over the last 20 years, the home bias has not
disappeared. A number of attempts have been made to explain the home bias. One recurring theme in the
literature is that foreign investors are less well informed about domestic securities than domestic investors,
s0 that they are at a disadvantage trading and holding these securities” Recently, the informational
disadvantage of foreign investors has been used as the foundation of models that attempt to explain
contagion across markets and why equity flows are volatile.® In this paper, we examine whether domestic
investors have an information advantage over foreign investors because they have access to private
information about individual stocks using a dataset of all trades on the Korea Stock Exchange (KSE) from
December 2, 1996, to November 30, 1998. This dataset provides us with information about the buyers and
sdlers in al trades, including whether they are domestic or foreign investors and whether they are
individual or ingtitutional investors.

In many ways, it seems surprising that so much emphasis has been put on differences between
domestic and foreign investors. After al, most international equity investment takes place through
ingtitutional investors. Usudly, foreign institutional investors have access to both international expertise
and talent and have considerable local resources. It is therefore not obvious that a foreign intitutional
investor should be at a disadvantage relative to domestic ingtitutional investors. Grinblatt and Keloharju
(2000) and Seasholes (2000) even argue that as a result of their better access to expertise and taent,
foreign ingtitutions should be smarter than local ingtitutions. Using daily data for the 16 largest Finnish

stocks, Grinblatt and Keloharju (2000) find that over a two-year period foreigners and domestic financia

! See French and Poterba (1991), Cooper and Kaplanis (1998), Tesar and Werner (1995), and Kang and Stulz (1997).
2 See Brennan and Cao (1997) for example.
3 See Calvo and Mendoza (2000).



corporations buy more stocks that perform well over the next 120 trading days than domestic individua
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) earnings announcements in
Taiwan while local investors do the opposite. These papers therefore 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, Kang and Stulz (1997) using annua data for 18 years find no
evidence that foreign investors outperform domestic investors in Japan. Hau (2000), using trade by trade
data, shows that distance from Frankfurt disadvantages proprietary traders trading in German stocks.
Cova and Moskowitz (1999), 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.

Though foreign investors may be more sophisticated, they may lose out to domestic investors who
have private information when they trade. This private information is likely to be more important in
countries where insider trading is more likely to occur. Consequently, if foreign investors are more
sophisticated, they might perform better in countries with limited insider trading but not those where
insider trading is more prevalent. If residence enables investors to have access to private information, one
would expect the value of this private information to be short-lived since the trading of investors will
incorporate it into prices. Consequently, looking at the investment performance of foreign investors versus
domestic investors over longer periods of time will make it difficult to assess the importance of such
private information. Further, since stocks sold by foreign investors must be bought by domestic investors,
it follows that if foreign investors have a particular investment style, then domestic investors as a group
must have the opposite one. A number of papers show that foreign investors are momentum traders that
have a preference for larger firms. The difficulties involved in controlling for style differences make it
easy to attribute to the residence of investors differences in performance that are due instead to differences
in style. These difficulties are compounded by the fact that existing studies often have short sample

periods and few stocks. Performance differences between foreign investors and domestic investors are
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therefore unlikely to resolve the issue of whether domestic investors have private information advantages
over foreign investors, especidly if, as one would expect, these advantages are short-lived. In this paper,
we use a high frequency database that allows us to investigate directly whether domestic investors have a
private information advantage over foreign investors in a market where the policing of insider trading is
generaly considered to be weak.

Throughout the paper, we compare foreign investors to both domestic ingtitutiona investors and
domestic individuals. Such a comparison is important for two reasons. First, foreign investors are mostly
ingtitutional 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 ingtitutional investors.
Second, in emerging markets, locd ingtitutional investors are not as important as they are in developed
markets and their actions may at times be affected by political considerations. Foreign investors could do
well compared to domestic ingtitutions simply because the local ingtitutions are underdeveloped, do not
have access to valuable information that some domestic individuals have access to, or may even be trading
to fulfill political objectives.

We find first that foreign investors buy at significantly higher and sdll at significantly lower prices
than domestic individuals for medium and large trades. We turn next to a comparison of foreign
ingtitutions with domestic institutions. We find that foreign institutions are less a a disadvantage relative
to domestic ingtitutions than relative to domestic individuals. Yet, for large trades, the disadvantage of
foreign institutions seems to persist.

We then turn to an examination of trading by various investor classes around firm-specific news to
evaluate whether domestic investors anticipate such news in their trading. One approach to proxy for firm-
specific news would be to look a firm announcements. Seasholes (2000) analyzes trading ahead of
earnings announcements. This approach is idealy suited to investigating whether foreign institutional
investors have a better ability to anadyze a firm's financia situation, which is what he is wants to
understand. We study instead whether domestic investors have better access to short-lived private

information than foreign investors. As such short-lived information gets incorporated into prices, it will
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lead to large absolute value abnormd returns if it is important. We therefore consider al events with large
absolute value abnorma returns and investigate whether there are differences in the trading of domestic
and foreign investors immediately around such events. We focus on such events rather than firm
announcements since insider-trading enforcement is lax outside the United States* Consequently, by the
time a public announcement is made, most of its content may already have been incorporated in the stock
price. We would therefore miss the most important firm-specific information events by focusing on public
announcements.”

Strikingly, foreign investors are significant net buyers before a negative abnorma return event and
significant net sellers before a positive abnormal return event. On event days, the net purchases of foreign
investors are positive but insignificant if the abnormal return is positive and significantly negative if the
abnormal return is negative. Foreign investors buy after a positive abnormal return and sell after a negative
abnormal return. From this evidence, it is clear that foreign investors do not trade ahead of the event day
on private information, but the trading of domestic investors is consistent with the hypothesis that they do
s0. We aso find that during the days of large absolute value abnormal returns, foreign investors trade at
worse prices than domestic individuas typically do.

The market can tell us whether foreign investors have information that domestic investors do not have.
If foreign investors are better informed, trades by foreign investors should have a larger price impact than
smilar trades by domestic investors if the market can figure out whether trades are made by foreign
investors or by domestic investors. We therefore compare the price impact of large matched trades by
domestic ingtitutions and foreign ingtitutions using intraday data and daily data. The intraday anaysis
shows that there is no significant difference in the price impact of large trades between domestic and
foreign ingtitutions. We find, however, that large trades by domestic individual investors have both a

larger immediate price impact and alarger permanent price impact.

4 See Bhattacharya and Daouk (1999).
® See Bhattacharya, Daouk, Jorgenson, and Kehr (2000). In Seasholes (2000), earnings announcements have an
announcement effect, so that not all of the information isincorporated in stock prices ahead of time.
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We then turn to an analysis of days with large buying or selling by an investor class. Using market-
adjusted returns, the permanent price impact measured over 10 days is insignificant for trades by foreign
institutions whether they buy or sell. The permanent price impact of domestic ingtitutions is significant,
but has the wrong sign for informed trading whether they buy or sdll. In contrast, the permanent price
impact of domestic individuals is consistent with them having private information. If purchases and sales
take place at the last trade of the day, domestic individuals gain from buying and from selling. Foreign
investors lose following purchases and domestic institutions lose following purchases or sales. Findly, on
the day after large foreign buying, the market knows that foreign buying took place. Hence, if the market
could not infer that large foreign buying took place the same day, the information would be impounded in
stock prices the next day. A stock experiences a negative abnormal return the day after large buying by
foreign investors and a positive abnormal return the day after large selling by foreign investors. This
evidence is inconsistent with the view that investors believe that it is profitable for them to imitate trading
by foreign investors.

The paper proceeds as follows. In Section 2, we introduce our data. In Section 3, we compare the
prices at which various investor classes trade. In Section 4, we examine trading by various investor classes
before large firm-specific price changes. In Section 5, we compare the price impact and the performance

of trades for domestic and foreign investors. We conclude in Section 6.

2. The Korea Stock Exchange and sample construction.

During 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. 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. On Saturdays, there is

only amorning session and the closing prices are determined by the batch auction. The KSE does not have



designated market makers. Buyers and sellers meet via the Automated Trading System (ATYS). Before
November 25, 1996, only limit orders were alowed, but since then markets orders are alowed as well.

The database we use includes al transactions on the KSE for the period from November 25, 1996 to
November 30, 1998, which is compiled by the Institute of Finance and Banking (IFB) at Seoul National
University. This database 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 provides information on the country of residence of
investors as well as on whether they are individuals or institutions. Ingtitutions are further classified into
various types of institutions such as security 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 aforeign order satisfies the company and investor limits. The ownership limit for each individua
foreign investor was 5% of afirm's shares until May 2, 1997, when it increased to 6%. It then increased to
7% on November 3, 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. This aggregate ownership limit on foreign investors increased to
23% on May 2, 1997, to 26% on November 3, 1997, and finaly to 50% on December 11, 1997. 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.

For both domestic and non-resident foreign investors (foreign investors), we generdly report results
for three investor classes: (1) individud investors, (2) securities firms, mutual funds, and pension funds
(money managers), and (3) banks, insurance companies, and merchant banks (banks). We do not report
results for resdent foreign investors because their economic importance is trivial. We also ignore
government and corporate holdings.

We have detailed ownership information for 1998. At the end of 1998, foreign investors owned 18%
of the capitaization of Korean stocks. Domestic banks owned 7.30% of the Korean stock market, while

domestic money managers owned 6.30%. These numbers show that the domestic ingtitutional investors
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owned a smaller fraction of the Korean stock market than foreign investors. Corporations owned 19.8% of
the market, while the government and government-owned firms owned 19.70% of the market. Finally,
individuals owned 28.90% of the market. Compared to Western countries, few individuas owned stocks
directly since only 4.1% of Korean residents were investors in the market.

Most of the trading in the Korean stock market is due to individua investors. In 1998, 77.43% of the
gross vaue of stock sales was by domestic individud 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
sdes by the government and by corporations together represented only 2.88% of the gross stock sales. The
fact that the trading of the government and of the corporations represents such a small fraction of the
overall trading explains why we do not focus on it in our study. With this data, domestic investors are
more active traders than foreign investors and domestic individuas are more active traders than domestic
ingtitutions. Foreign investors sell stocks for a gross amount equal to 47% of their end-of-year ownership,
while domestic individua investors sell stocks for a gross amount equa 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, but it follows from this that foreign institutions trade
much less in Korea than domestic ingtitutions.

Over our sample period there are three Korean ADRs trading on the NY SE in addition to the Korea
Fund. At the end of 1996, the shares corresponding to the ADRS represent a smdl 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 excludes New York trading. At most, New York trading affects the results for three
stocks. It therefore cannot have a significant impact on our results that rely on al digible stocks out of a
possible 785 stocks. It would be interesting to investigate, however, whether the price impact of New Y ork
trades is different from the price impact of trades in Korea

For the batch auctions, we cannot identify who initiates a trade. For the trades that do not take place
during the batch auctions, we can use either al trades involving an investor class or only trades initiated

by that investor class. We call a trade initiated by an investor class a price-setting trade by that investor
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class. For NY SE data, it is common to identify the initiating party of atrade using a tick test such as the
one proposed by Lee and Ready (1991). There is no need for atick test with our data because we know
which party initiates the trade. 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. We consider split trades originated from one order as one trade irrespective of whether

we consider all trades or only price-setting trades.

3. Do foreign investors trade at worse prices?
In this section, we investigate whether the various investor classes trade at different prices. We include

in our sample all stock days where one of the investor classes investigated trades a stock. Define Pl.d’ as

the price of stock i on day d for tradet and Vl.d’ as the size of the trade for stock i on day d for trade t. We

first compute the volume-weighted average price at which the stock traded using all trades that day:

é Pdt th
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t
We then compute the volume-weighted average price for al trades involving the investor class we are

interested in:
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where the subscript j denotes the investor class j. We finaly compute the ratio of the average price for al
trades involving an investor class to al trades for a stock on a given day. The averages are caculated
separately for purchases and sales. The equally weighted average of these ratios across days and stocks
for each investor class is shown in Pane A of Table 1 for purchases for each investor class. In other
words, for foreign money managers, the ratio gives us the equaly weighted average across days and

stocks of the volume-weighted average price a which they bought stocks normalized by the volume-

weighted average price at which the stocks traded on the day they bought them. The results are reported
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for each investor class in three trade sizes. The trade sizes are constructed by dividing all trades in a stock
on aday that it isin the sample into three groups.

Looking at the foreign money managers in Panel A of Table 1, we see that the ratio is 0.99887 for the
smallest size trades, 1.00058 for the middle size trades, and 1.00048 for the largest size trades. All these
numbers are significantly different from one. The question we are interested in, though, is whether these
numbers differ from those for domestic investor classes. To address this question, we compare prices paid
across investor classesi and j as follows. For each day on which both investor classes buy, we average the
price paid by investor classi for trades in a size category and do the same for investor classj. We then take
the difference on that day between the price paid by investor classi and investor class . If one of the two
investor classes does not trade on that day, we skip the day. We then report the t-statistic for the daily
differences. With this approach, the difference between the price paid by investor classi and the price paid
by investor classj uses only days where both investor classes trade in a stock. As a result, it could be that
the average price for investor classi is higher than the average price for investor class j, yet the difference
in prices paid by investor classes i and j is negative because the difference in prices paid ignores days
when one of the classes does not trade. Both foreign money managers and foreign banks pay more than
domestic individuals when we look across al trades. Across trade sizes, foreign money managers and
banks pay more for large and medium trades than domestic individuas, but not for small trades.
Compared to domestic institutions, the prices that foreign money managers pay are not significantly higher
when we look across al trades. Foreign money managers buy at even lower prices than domestic money
managers. However, foreign money managers pay more for large trades than domestic money managers or
banks and pay less for small trades. When we turn to the foreign banks, we find that foreign banks buy at
lower prices than domestic banks for small trades but buy at higher prices for medium trades. The
comparison for large trades is not significant.

In Panel B of Table 1, we weight the ratios by the value of trades rather than equally. With this
procedure, it is still the case that foreign investors buy at higher prices for large trades, but they no longer

buy at higher prices for medium trades or for small trades. When we look at the ratios across al trades,
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foreign money managers do not buy at significantly higher prices than domestic individuals or domestic
ingtitutions. The same applies to foreign banks. These results indicate that the disadvantage of foreign
investorsis larger for smaller firms. This might provide part of the explanation for why foreign investors
hold larger stocks as shown in Choe, Kho, and Stulz (1999) for Korea

Panels C and D of Table 1 consider the prices a which investor classes sell stocks. Looking at dl
trades, foreign money managers and foreign banks sell at significantly lower prices than domestic
individuals and domestic banks, but they sall at significantly higher prices than domestic money managers.
For large trades, both foreign money managers and foreign banks sell at significantly lower prices than
domestic individuals, money managers, and banks. For small trades, foreign investors either do better or
not significantly worse than domestic investors. In particular, foreign money managers sdll a higher prices
than domestic individuals and domestic money managers. Strikingly, for foreign money managers, the
average buy price exceeds the average sdll price for medium and large trades, but is lower than the average
sall price for small trades. However, in contrast, domestic individuas always sell a higher prices than they
buy and domestic money managers aways sell at lower prices than they buy. When we turn to trade-
weighted averagesin Pand D, domestic investors uniformly sdll at higher prices than foreign investors.
Looking at trade sizes, foreign investors sell at lower prices for large trades but not for small trades.

We can use Table 1 to assess the economic significance of the disadvantage of foreign investors
relative to domestic individua investors. We use the equally weighted results. The foreign money
managers typicaly pay 0.144% more than domestic individuals when they buy the stock and receive
0.162% less when they sell. The round-trip difference between foreign investors and domestic individuals
is therefore about 0.306%. Suppose a foreign investor buys a stock and holds it for one year. The
performance of the foreign investor will therefore be about 0.306% less than the performance of a
domestic individua who holds the same stock. This disadvantage is small in economic terms, so that it can
lead to only a very small home bias. At the same time, however, this disadvantage would be a more
serious deterrent for active traders. An active foreign investor who turns his portfolio over 10 times a year

would underperform a domestic individua trading the same stocks on the same days by 306 basis points!
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Table 1 reports results that include the batch auctions that start each trading sessions with one price.
Foreign investors choose when they want their trades to take place. Table 2 shows how trading is divided
up during the day among our investor classes. Foreign investors trade fairly uniformly during the day.
However, because domestic investors trade more during the morning, foreigners are more important as a
proportion of trading volume in the afternoon than in the morning. If we examine the performance of
foreign investors during the period when trading takes place continuoudy, we find results that are mostly

similar to those we find in Table 1 where we include the batch sessions and the after-hour trading.

4. Do some investor classes anticipate events better?

In this section, we investigate whether some investor type has a greater ability to trade to benefit from
large abnorma returns. For this investigation, we construct an event study of trading patterns of investor
classes around days where stock prices have an abnormal return of at least 5% in absolute value. The
abnormal return is defined as the residual of a market model regression over our sample period. The
threshold for abnormal returns is arbitrary, but it should allow us to capture important events for the firms
in our sample. Figure 1 shows that the observations are spread over the whole sample period. We examine
the buy and sdll proportions for the eleven days surrounding the day with the large abnorma return. We
treat as missing observations the days when a stock has a price less than 1,000 won. Our sample includes
al days where the price limit came into effect. Since trading can still occur at the limit price when the
price limit is hit, there is no reason to suspect that the price limit affects our results since we focus on
fractions of total trade on the days considered. In our analysis, we consider the eleven days around
abnormal returns that exceed 5% in absolute vaue. If two events have overlapping eleven-day event
periods, we only use the eleven-day event period of the first event and do not use the eleven-day period of
the second event to avoid using the same daily returns more than once in our sample. The anaysis with
overlapping intervals leads to smilar conclusions.

In Table 3, we first examine how the proportion of buys and sells of the various investor classes

changes around days with large positive abnormd returns. This alows us to look separately at buys and

11



sells and to understand the relative importance of the various investor classes for buy and sell orders. We
could average our observations across al event days or average observations within calendar days and
then average across caendar days. It turns out that both approaches lead to similar conclusions. We report
results for calendar days for two reasons. First, this approach does not make the assumption that trading
within calendar days across observations is independent. Second, by weighting each calendar day equally,
we do not give undue importance to days with alarger number of high absolute vaue abnormal returns.

Domestic individual investors dominate the trading on the days we report as they do with the data we
reported for 1998 in Section 2. They have in excess of 75% of the buy orders and of the sell orders on the
days we report. Domestic ingtitutions are much less important. Foreign investors are less important than
either domestic individuals or domestic institutions except for the event days where foreign investors have
more buy trades than domestic institutions. The increase in foreign buy trades on the event day is striking
since the proportion of buy trades by foreign investors on the event day is more than twice its average over
the five previous days. This increase in buy orders raises the concern that the abnormal return is somehow
caused by foreign buy orders. The fraction of buy orders of domestic money managers does not change
much on the day of the event. Not surprisingly therefore, domestic individuals see their fraction of buy
orders drop.

If an investor class has private information about the event, we would expect that investor class to
have a higher proportion of buys before the event than after and a lower proportion of sales before the
event than after. The only investor class that exhibits such a trading pattern is the domestic individua
investor class. The domestic individua investors buy (sell) significantly more (less) during the five days
that precede the event than during the five days after the event. Their fraction of buy orders increases
monotonically during these five days while their fraction of sell orders falls monotonically. Korean money
managers buy insignificantly less before the event than after and sell significantly more before than after.
Their buying fals and their selling increases before the event. Korean banks buy insignificantly more
before than after and sall insignificantly less before than after. Finaly, turning to foreign investors, we see

that they buy significantly more after the event than before and sdll significantly less after the event than
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before. While both domestic and foreign money managers increase their buying and decrease their selling
after the event, the change is proportionately larger for foreign investors.

Since investors in an investor class generally both buy and sell a stock on the same day, we consider in
Table 4 the change in ownership of shares for the various investor classes. Panel A of Table 4 shows the
net change in the ownership fraction of the various investor classes before and after the event day with
large positive abnormal returns for the whole sample. It aso provides the net change in total foreign
ownership. To compute the net change in the ownership fraction of an investor class, we first compute the
change in ownership for that class for a day. We then average observations across stocks for the day and
then across days. Panel A of Table 4 shows that foreign investors are significant net sellers before a day
with a large positive abnorma return and insignificant net buyers afterwards. On the day of the event,
foreign investors are insignificant buyers, making it difficult to believe that somehow they are causing the
price increase. The causal role of foreign investors is even harder to fathom when we see that the net
buying of domestic individua investors is more than forty times the net buying of foreign investors. The
foreign investors sl to individuals before the event and buy from domestic ingtitutions afterwards. Before
the event, all institutional investor classes sell, regardless of whether they are domestic or foreign. After
the event, domestic ingtitutiona investors keep sdlling, but foreign investors do not. On the day of the
event, domestic individuals are significant buyers and they buy from domestic institutions. Foreign
investors are not significant buyers on the event day. This evidence is consistent with an information
advantage on the part of domestic individual investors and suggests that there is little difference between
domestic and foreign ingtitutional investors.

A concern about the results in Tables 3 and 4 is whether some foreign investors might actualy be
domestic investors. Because of tax advantages, it might make sense for Korean investors to trade using a
Malaysian company. We therefore investigated whether our results differ if we exclude foreign investors
from Malaysa Investors from Malaysia seem to behave more like domestic investors. As a result,

excluding these investors reinforces our conclusions rather than weakens them.
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Another approach to investigating whether foreign investors are informationally disadvantaged is to
look at whether they pay higher prices on days of large positive abnormal returns than domestic investors.
A necessary condition for an information disadvantage of foreign investors is that they buy at a higher
price than domestic investors when private information is revealed during the day. We find that foreign
investors pay more on days of large positive abnormal returns. From Table 1, we know that foreign
investors pay more on average than domestic individuas when they buy by 0.144%. However, when we
look at days with abnormal returns in excess of 5%, foreign investors pay more than domestic individuas
by 0.53%. The result that foreign investors trade at higher prices during event days is necessary to show
that they have an information disadvantage, but it is not sufficient because we could find the same result if
foreign investors were driving up the stock price because of large purchases. However, if foreign investors
were driving prices up and did not have an information disadvantage, we would expect them to profit from
their purchases. Aswe will seein the next section, thisis not the case — at least in the short run.

We now turn to the results for days with abnorma returns below -5%. To save space, we do not
reproduce results for Table 3 for these days. The results are fully consistent with the inferences we draw
from Table 3. Individua investors buy dightly less before a large negative abnormal return than
afterwards, while ingtitutional and foreign investors buy more. Individua investors sell more before the
event than afterwards while foreign investors sell less before the event than afterwards. Panel B of Table 4
shows the change in the ownership proportion of the various investor classes around days with a large
negative abnormal return. Clear evidence of an information advantage for an investor class would be if the
investors of that class decreased their ownership before the event. Foreign investors clearly do not have
such an information advantage. They significantly increase their ownership for the five days before the
event day and they significantly decrease their ownership afterwards. As a result, domestic investors sdll
to foreign investors before a large negative abnormal return in a stock. However, the selling of domestic
investors is due to domestic institutional investors since domestic individua investors are net buyers. On

the day of the large negative abnormal return, foreign investors sell to individuals and so do domestic

14



ingtitutional investors. However, the selling of foreign investors is smaller than the selling of ingtitutions,
so that again it is hard to argue that foreigners are somehow responsible for the adverse stock return.

With our tests, we did not condition on foreign ownership. However, for foreign investors to sell, they
must own the stock since they cannot sell short. We therefore split our sample of large positive abnormal
return events according to foreign ownership. Not surprisingly, the effect we document is magnified when
we focus on stocks with larger foreign ownership. We split our sample of large negative abnormal return
events in the same way, but for these events, as one would expect, conditioning on foreign ownership is
not important.

We investigated but do not report in a table whether the effects we document are more prevaent in
large or small stocks. A priori, it is not clear what we should expect. Foreign investors invest less in small
stocks, so that it would be harder to take advantage of them in such stocks. Further, these stocks will be
less liquid, so that less trading takes place. At the same time, however, since small stocks are followed less
by anaysts, private information is more likely to be important for such stocks. The effects we document
are significant for small and large stocks for positive abnormal returns, but are significant only for large
stocks for negative abnorma returns.

Our evidence shows that domestic investors buy from foreign investors before large positive abnormal
returns and sell to them before large negative abnorma returns. This implies that there is statistical
evidence of an information advantage of domestic investors. To evaluate the economic significance of this
information advantage, we have to remember that, since we choose events with large abnormal returns, the
informed trading before the event has to be sufficiently limited that its effect on prices is small enough for
us to gtill have an event to examine. Despite this qualification, the informed trading seems small when
compared to shares outstanding. The net accumulation (selling) of shares by domestic investors during the
five days that precede a large positive (negative) abnormal return is less than one percent of shares
outstanding in absolute value. The extent to which investors can accumulate shares depends on the trading
volume. If astock has alarge trading volume relative to the number of shares outstanding, an investor type

is more likely to be able to change its ownership significantly over a few days. This suggests that to
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evaluate the importance of the information advantage we discuss, it makes sense to also look at trading by
investor classes normalized by volume. Though we do not report trading normalized by volume in tables,
domestic investors buy from foreign investors about one percent of volume during the five days before a
positive abnormal return day, but they sell 11.5% of volume during the five days before a negative
abnormd return. Domestic investors can only buy from foreign investors if foreign investors own the
stock and sell to foreign investors if these investors follow the stock and are trading in it. Consequently,
one would expect that domestic investors would benefit more from their private information at the expense
of foreign investors for stocks with high foreign ownership. The ability of domestic investors to take
advantage of their private information will aso be affected by volume. If we look at the day before the
abnormd return, we find that the net buying of domestic investors is 2.14% of volume for stocks with
large foreign ownership before a postive abnorma return and the net selling of domestic investors is

3.84% of volume before a negative abnormal return.

5. The price impact and performance of intensive buying and selling by investor classes.

In this section, we compare the price impact and the performance of trades of different investor
classes. We conduct two studies where we examine the impact of large order imbaances by investor
classes. The first study focuses on intervals of five minutes. The second study uses daily data. With the
daily data, investors know the next day that an investor class was very active. In both studies, we use only
price-setting trades by the investor class to take into account the fact that trades that investors want
executed immediately are more likely to be information-motivated. Throughout the two studies, we use
stocks for which we have at least 300 days with trading on the day and on the previous day. Further, we
eliminate al stocks whose price fals below 1,000 won during the sample period. We end up with a sample

of 512 stocks out of a possible 785 stocks.
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5.A. Intra-day study.

We divide each week day into 47 five-minute intervals from 9:30 am. to 15:00 p.m., treating the time
interval of 11:30 am. to 13:05 p.m. as a single interval containing the lunch break and smilarly for the
time interval of 14:50 am. 15:00 p.m. containing 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 dlow the sequence of five-minute periods to cross day
boundaries. 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 then select the 10 intervals for net buy (positive) price-setting imbalances and 10
intervals for net sell (negative) price-setting imbalances for each investor type. For each of the selected
events, we examine stock returns from the previous tenth (-10) to the subsequent tenth (+10) interval
surrounding the event. We report raw stock returns as well as returns minus the sample average for the
matching time interval .

We first consider the largest price-setting imbalances by foreign investors in Panel A of Table 5. For
net buy imbaances, we see a strong positive abnormal return during the interval of the price setting
imbalance. We compute mean-adjusted returns by subtracting from the return for a given interva the
sample average return for that interval on that day of the week. Looking at mean-adjusted returns, we see
that during the interval DO, the stock has a positive return of 1.041% with a t-gatistic of 30.25. The next
interval is il positive, but it is followed by a string of negative returns. Foreign investors have the largest
price-setting order imbalances following positive mean adjusted returns. The cumulative return from
interval DO to D+10 is 0.897%. However, from interval D+1 to D+10, the cumulative mean-adjusted
return is —0.144%. 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, one can 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 end of the period immediately preceding the intensive
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trading to 10 periods after the intensive trading period, 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 offsets the transitory part of the return associated with the intensive
trading period. Following Holthausen, Mayers, and Leftwich (1987), we call CAR(+1,+10) the temporary
price effect. Panel A of Table 5 shows that the permanent effect of the intensive buying by foreign
investorsis larger than the temporary effect. When we turn to price-setting saes, we find a mean-adjusted
return of —0.730% at DO. The permanent effect is only —0.136% with at-statistic of —2.97.

The question we are interested in is how the price impact of the foreign investor trades compares to
the price impact of domestic investor trades. Panel B of Table 5 shows that purchases by domestic
ingtitutions have a higher price impact. The DO mean-adjusted return for ingtitutions is 1.220% which is
0.179% more than for foreign investors. The permanent impact is 0.950%, which exceeds the price impact
of trades by foreign investors by 0.053%. Looking at sell trades by domestic institutions, we find that the
price impact a DO is higher in absolute vaue since it is —0.933 compared to —0.730 for foreign investors,
but the permanent impact is actualy less for domestic institutions since it is —0.085% compared to —
0.136% for foreign institutions. Based on this evidence, one has to conclude that the differences in price
impact between domestic and foreign ingtitutional investors are small. A legitimate question, however, is
whether our evidence could be obscured by differences in trade sizes. To address this question, we looked
at matched trades in Panel C of Table 5 There, we find that we cannot reject that the permanent price
impact of trades is the same for domestic and foreign ingtitutions. However, the immediate impact of
trades is bigger for domestic institutions than for foreign institutions.

Pand D of Table 5 provides evidence for domestic individual investors. We see that the immediate
price impact of trades by domestic individuals is similar to the one of institutions, but the permanent price-
impact is higher. The price impact of sell trades is again comparable to the one of ingtitutions, but the
permanent price impact is higher. For individual trades, the permanent price impact for sell trades is —
0.456%, while for ingtitutions it is —0.085%. In other words, the permanent price impact of individual

investors is consistent with them being better informed than either domestic or foreign institutions.
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Though not reported, it is striking that the relative size of the price-setting imbalances for our events of
domestic ingtitutions and foreign investors are roughly of the same size. For instance, the price-setting buy
imbalance of foreign investors at DO is 20.72% relative to the total trade volume of the day, while the
price setting buy imbalance of domestic ingtitutions is 20.27%. In contrast, the price setting buy imbalance
of individuas is a much smaller 6.28%. In other words, individuas have a large permanent price impact
out of trades that are less than a third the size of the trades of domestic or foreign institutions.

We conducted the same study for a sample that includes al order imbalances. These results confirm
that focusing on price-setting orders amounts to focusing on the orders that are information-motivated. For
foreign investors, the buy order imbalances lead to similar but slightly dampened results, but the sell-order
imbalances are associated with a positive permanent price effect. The same outcome holds for domestic
ingtitutions. Finaly, for domestic individuas, the results are paradoxical. A buy imbalance by domestic
individuals is associated with a negative mean-adjusted return of —0.777%, but the permanent effect is
0.172% with a t-gtatistic of 3.37. A sdll imbaance by domestic investors is associated with a DO mean-

adjusted return of 1.478% for a permanent price impact of 0.775%.

5.B. Inter-day study.

We now investigate the impact of large daily order-imbalances. Our sample includes the 10 days with
the highest net buy and net sell imbaances for each stock. The interest of looking at daily order-
imbalances is two-fold. First, investors know on the day following the imbalance that an investor type had
alarge order imbalance the previous day. Consequently, if investors believe that the investor class with the
large order imbalance had private information but that private information was only partially incorporated
into prices because the market did not know that the investor class had a large order imbalance, we should
See a continuation the next day. Second, if investors trade on information that gets revealed within the next
few days, we can answer the question of whether they made profits on their trades. Investors learn the
aggregate net buying of foreign investors in a stock rather than the net-buy price-setting imbalance.

Consequently, we use the net-buy and net-sell imbalances in our daily analysis.
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We first consider the impact of the net-buy and net-sell imbalances of foreign investors. We report
raw returns, mean-adjusted returns, and market-adjusted returns, which are excess returns over the KOSP
index. We focus our discussion on the market-adjusted returns. Panel A of Table 6 shows that the net-buy
imbalances have a significant impact on DO. There is no continuation, so that no case can be made that the
market gets valuable information from knowing that foreign investors were active on the previous day. For
purchases by foreign investors, the next day abnorma return is insignificantly negative. For sales by
foreign investors, the next day has a significant positive abnormal return which is of the same order of
magnitude as the negative abnormal return on the day of the net-sell imbalance. If we compute cumulative
abnormal returns from the day before the foreign net-buy and net-sell imbalances, these imbalances are
not associated with significant abnormal returns. This means that the net-buy and net-sell imbalances have
no permanent price impact. However, if the foreign investors buy at the end of the trading day, they
experience a significant negative cumulative abnormal return over the ten days following the trade. No
case can be made, therefore, that the foreign investors have valuable information that leads them to profit
from large purchases. Following a net-sell imbalance, the cumulative abnormal return from day 1 to day
10 isinsignificant.

Domestic ingtitutions shown in Panel B of Table 6 have a positive price impact through their buy
trades also. However, domestic institutions buy ahead of significantly poor performance of a stock, so that
the net permanent effect is negative. When domestic institutions sell, the market-adjusted abnormal return
is positive. The selling by domestic ingtitutions is good news in that the permanent effect of large sell days
by ingtitutions is positive and significant. Hence, whether domestic ingtitutions have a net buy imbalance
or a net sell imbalance, these imbalances affect stock prices in the opposite direction from the one we
would expect if they had valuable information and they lose on their purchases or sales. The price impact
of domestic ingtitutions is smaller than the price impact of foreign institutions for purchases. However, the
size of the order-imbalances of domestic and foreign ingtitutions are not the same, so that the difference in
price impact may be the result of different order-imbalance sizes. Panel C of Table 6 uses a matched

sample of imbalances for domestic and foreign ingtitutions. It is clear there that foreign institutions have a
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significantly higher price impact. However, the permanent price impact of foreign institutions is not
signficantly positive. The stock price falls more following purchases by domestic ingtitutions than by
foreign institutions. When we look at sales, the net-sell imbalances of foreign institutions have a negative
price impact the same day while the net-sell imbalances of domestic institutions is positive. The difference
between the two imbalances is significant. After 10 days, the stock price is higher following saes by
domestic institutions than sales by foreign ingtitutions. Domestic ingtitutions net-sale order-imbalances are
associated with a positive permanent price impact. This surprising impact of net-sale order-imbalances by
domestic ingtitutions suggests that these ingtitutions may be mostly attempting to sell stocks when the
market for these stocks can withstand their sales. As a result, they end up selling on days where stocks
have positive returns. It could well be that this behavior might have been exacerbated by political
pressures that might have made domestic institutions reluctant to be seen as driving prices down through
large sales.

We finally turn to individuas in Panel D of Table 6. The large net-buy imbaance events for
individuals have a positive price impact on DO and a continuation the next day. The net-buy imbalances of
domestic individuals have a significant positive permanent effect on the stock price. Further, domestic
individuals make a gain from their purchases over the ten days following the purchases. The price impact
of net-sell imbalances is surprisingly positive. However, the market-adjusted return is negative every day
for the 10 days following the sale. As aresult, net-sell imbalances by domestic individuas have a negative
permanent effect and individuals benefit from their sales in that, had they held on to the stock, they would
have made |osses.

Table 6 shows that ingtitutions, whether domestic or foreign, do not seem to benefit from their
purchases. If institutions purchase at the closing price on the event day, they make a significant negative
abnormal return over the next 10 days. Looking at sales, domestic institutions make significant losses from
the close of the event day to 10 days later but foreign institutions do not make significant losses. In

contrast, domestic individuals benefit from their net-buy and net-sell imbaances. The evidence is
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therefore consistent with the results of the earlier sections showing that domestic individuals have valuable

private information in contrast to ingtitutions.

6. Conclusion.

In this paper, we used a number of different approaches to infer whether domestic investors have a
private information advantage over foreign investors for individua stocks. We saw that foreign investors
trade a worse prices, sell before large postive abnorma returns, buy before large negative abnormal
returns, and finally do not gain from large trades for the first ten days following the trades. The private
information disadvantage of foreign investors is relative to domestic individual investors. Foreign
investors do not seem disadvantaged relative to domestic institutions, but this may be partly because
domestic ingtitutions were under stress during our sample period.

Though our results show that domestic individua investors have a private information advantage, they
also imply that this private information advantage is unlikely to have much of an impact on the portfolio
alocation of a buy-and-hold investor. A foreign investor who buys and sells on random days buys a a
dightly higher price and sells at dightly lower price than domestic individua investors. However, these
price differences are small enough that they would have only a minima impact on the expected returns of
investors who plan to hold stocks for a substantial period of time. Consequently, the private information
advantage we document cannot explain why buy-and-hold investors would be reluctant to invest abroad to
the extent that they do. However, we show that the private information advantage of domestic investors

can represent a substantial disadvantage for active foreign investors.
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Table 1. Volume-weighted buy and sell prices of each investor type across stock-days with at least one foreign trade (12/2/96 ~ 11/30/98: 586 days)
For each stock i and day d (¢ is the sequence of trades for the stock-day), the following values are calculated for each investor type;.

d _ o dty,dt o dt d
4; =a BV /aVi . B
t t

3 pl_flijif’j?/a V%, Ho E(B,-‘fj//ﬁ):l, " j=(),..,(6) under thenull.
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Panel A. Buy prices, equally weighted across stocks and then across days

Domestic investors

Non-resident foreign investors

All groups of daily trade-

(1) Individual

(2) Securities, Mutual,

(3) Banks, Insurance,

(4) Individual

(5) Securities, Mutual,

(6) Banks, Insurance,

value Pension funds Merchant banks Pension funds Merchant banks

Avg. of median trade val (000) 469,31 127,87% 98,636 21,228 106,841 154,071

Avg. of 4 (in won) 23,644 27,009 26,821 20,897 28,166 33,101

Average of Buy B/A 0.99882 1.00007 0.9995(C 1.0004¢ 0.99982 0.9993t

(t-stat: Ho= 1) (-24.98) (0.66) (-3.10) (1.18) (-1.65) (-2.61)

Avg. of Median 0.99997 1.00021 0.9997¢ 1.00064 1.00004 0.9997€

Avg. of Std dev 0.0069z 0.01252 0.0134< 0.01532 0.0127¢8 0.01092

Avg# of stocks per day 141.0 81.5 34 72 77.5 10.5

Avg. of Sell B/A—Buy B/A 0.0022¢ -0.00098 0.0022¢ 0.00691 -0.00041 -0.00043

(t-stat: Ho=0) (36.68) (-5.82) (6.20) (4.22) (-2.22) (-0.70)
Difference of Buy B/A from (1) -0.00136 -0.00051 -0.00112 -0.00144 -0.00062

(t-stat: Ho=0) (-9.87) (-2.63) (-2.65) (-10.16) (-2.06)
Difference of Buy B/A from (2) 0.0004¢< -0.00036 0.0002¢ -0.00002

(t-stat: Ho=0) (2.28) (-0.60) (1.78) (-0.07)
Difference of Buy B/A from (3) -0.00136 -0.00018 -0.00037

(t-stat: Ho=0) (-1.59) (-0.70) (-0.69)
Difference of Buy B/A from (4) 0.0000€ -0.00018

(t-stat: Ho=0) (0.09) (-0.17)
Difference of Buy B/A from (5) 0.0001&

(t-stat: Ho= 0) (0.64)

By daily trade-value group 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
Avg. of mediantrade val (000) 37,372 200,1011,185,50= 27,133 172,992 834,685 33217 162,02¢ 814,37¢ 14,162 148,85€ 758,08 27,909 163,58€ 948,80C 29,318 175,1871,104,86C
Avg. of 4 (in won) 31,700 24482 21513 22473 27,735 35703 22,061 29217 37,158 19,841 24665 53975 22780 29,765 37438 26,942 34910 48590
Average of Buy B/A 0.99589 0.9987¢ 0.9997€ 0.99992 1.00012 0.9998Z 0.99846 1.00034 1.0000¢ 1.00026 1.0018€ 0.9999¢ 0.99887 1.00058 1.0004€ 0.99807 0.99994 1.0002¢
(t-stat: Ho= 1) (-25.51) (-19.94) (-824) (-041) (105 (171 (583 (149 (032) (058 (2.01) (-0.01) (-651) (450) (443) (404 (018 (0.86)
Avg. of Median 0.99905 0.9999C 0.9999¢ 1.00035 1.0001€ 0.99997 0.99858 1.0002¢ 1.00021 1.00048 1.00192 1.0001€ 0.99947 1.0002€ 1.00025 0.99823 1.00012 1.0001€
Avg. of Std dev 0.01248 0.0059C 0.00351 0.01526 0.0105€ 0.00754 0.01487 0.0116z 0.0087Z 0.01547 0.01307 0.01377 0.01559 0.01031 0.00661 0.01321 0.00814 0.0054¢€
Avg # of stodks per day 19.7 45.1 76.2 32.7 29.1 19.7 15.8 13.7 54 6.5 17 13 354 26.3 15.¢ 58 40 26
Avg. of Sell B/A—Buy B/A 0.00522 0.0024= 0.0012€ -0.00126 -0.00075 -0.00035 0.00263 0.0021C 0.00184 0.00695 0.00562 0.0037Z 0.00197 -0.00106 -0.00156 -0.00135 0.00027 -0.00191
(t-stat: Ho=0) (25.92) (28.36) (29.03) (-457) (-361) (1920 (4290 (3899 (360) (3.70) (1.88) (0.59) (5.03) (-327) (-6.83) (-1.01) (0.30) (-259)
Difference of Buy B/A from (1) -0.00125 -0.00144 -0.00098 0.00051 -0.00127 -0.00115 -0.00084 -0.00306 -0.00176 -0.00015 -0.00250 -0.00226 0.00085 -0.00102 -0.00216
(t-stat: Ho=0) (-5.74) (-845 (-513) (1.75) (458) (-3.03) (-1.86) (-277) (-0.78) (-0.71) (-12.44) (-1147) (1.68) (249 (412
Difference of Buy B/A from (2) 0.00238 -0.00075 -0.00088 -0.00007 -0.00117 -0.00089 0.00254 -0.00054 -0.00170 0.00129 -0.00059 -0.00175
(t-stat: Ho=0) (6.76) (-246) (-212) (0120 (0.73) (-037) (9.06) (-221) (-7.09) (1.93) (-122) (-264)
Difference of Buy B/A from (3) -0.00116 -0.00350 0.00494 0.00230 -0.00101 -0.00164 0.00261 -0.00183 -0.00142
(t-stat: Ho=0) (-124) (-189) (0.79) (453) (-231) (-397) (265 (-247) (143
Difference of Buy B/A from (4) 0.00270 -0.00043 -0.00059 -0.00052 0.0003¢ -0.00267
(t-stat: Ho=0) (1.84) (-044) (-071) (0200 (0.27) (-1.65)
Difference of Buy B/A from (5) 0.00142 0.00022 -0.00078
(t-stat: Ho= 0) (247) (0.58) (-1.84)
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Table 1. (Continued)

Panel B. Buy prices, weighted by trade value across stocks and then across days

Domestic investors

Non-resident foreign investors

All groups of daily trade-

(1) Individual

(2) Securities, Mutual,

(3) Banks, Insurance,

(4) Individual

(5) Securities, Mutual,

(6) Banks, Insurance,

value Pension funds Merchant banks Pension funds Merchant banks

Avg. of median trade val (000) 469,315 127,87& 98,636 21,228 106,841 154,071

Avg. of 4 (in won) 27,605 29,203 30,530 27,024 30,079 34,099

Average of Buy B/A4 0.9990z 0.99901 0.9988¢ 1.0002& 0.99914 0.99902

(t-stat: Ho=1) (-5.63) (-6.04) (-4.55) (0.47) (-3.70) (-2.80)

Avg. of Median 0.99997 1.00021 0.9997¢ 1.00064 1.00004 0.9997¢€

Avg. of Std dev 7.7703€ 18.76593 25.30398 25.17246 17.63829 21.95100

Avg# of stocks per day 141.0 81.5 34 72 77.5 10.5

Avg. of Sell B/A—Buy B/A 0.0018¢ 0.00041 0.0027: 0.0074C -0.00035 -0.00019

(t-stat: Ho=0) (15.03) (1.66) (6.00) (4.17) (-1.46) (-0.30)
Difference of Buy B/4 from (1) 0.00001 0.00027 -0.00085 -0.00028 -0.00032

(t-stat: Ho=0) (0.04) (0.87) (-1.54) (-1.48) (-0.93)
Difference of Buy B/A from (2) 0.0002: -0.00058 -0.00040 -0.00006

(t-stat: Ho=0) (0.83) (-0.88) (-141) (-0.13)
Difference of Buy B/A from (3) -0.00153 -0.00039 -0.00003

(t-stat: Ho=0) (-1.56) (-0.98) (-0.05)
Difference of Buy B/A from (4) 0.0000C -0.00079

(t-stat: Ho=0) (0.01) (-0.73)
Difference of Buy B/4 from (5) 0.0003€

(t-stat: Ho= 0) (1.24)

By daily trade-value group 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
Avg. of mediantrade val (000) 37,372 200,1011,185,50z 27,133 172,992 834,685 33217 162,02¢ 814,37¢ 14,162 148,85€ 758,083 27,909 163,58€ 948,80C 29,318 175,1871,104,86C
Avg. of 4 (in won) 46,654 38851 26,283 19509 24976 34,959 22420 28503 38360 25527 26,366 54,906 21,233 26652 34,601 27,287 33073 46541
Average of Buy B/A 0.99408 0.99757 0.9993% 0.99875 0.99902 0.9991€ 0.99782 0.99917 0.9996S 0.99989 1.00168 0.99894 0.99763 0.99897 1.0001€ 0.99796 0.9993¢ 1.0000%
(t-stat: Ho=1) (-17.34) (-11.24) (-3.77) (-373) (-479) (-4.76) (-590) (-241) (-096) (-0.20) (1.69) (-059) (-6.62) (-3.29) (0.91) (-3.38) (-151 (0.10)
Avg. of Median 0.99905 0.9999C 0.9999¢ 1.00035 1.0001€ 0.99997 0.99858 1.0002¢ 1.00021 1.00048 1.00192 1.0001€ 0.99947 1.0002€ 1.0002t 0.99823 1.00012 1.0001€&
Avg. of Std dev 573772 5.22461 7.8758¢ 16.41073 16.13886 19.22510 20.22828 22.71745 24.69944 23.85545 30.05417 36.75207 15.65680 14.79198 16.26386 20.05277 16.72205 18.83680
Avg# of stocks per day 19.7 45.1 76.2 32.7 29.1 19.7 15.8 13.7 54 6.5 17 13 354 26.3 15.¢ 58 40 26
Avg. of Sell B/A—Buy B/A 0.00717 0.00371 0.0016C -0.00027 0.0004t 0.0005z 0.00349 0.00261 0.00225 0.00760 0.00674 0.0039C 0.00254 -0.00001 -0.00138 -0.00133 0.00062 -0.00180
(t-stat: Ho=0) (20.39) (19.05) (1245) (-0.63) (1.53) (1.88) (4.80) (4.02) (4.20) (3.81) (2.16) (0.61) (5.05) (-0.02) (-558) (-0.96) (0.67) (-2.38)
Difference of Buy B/4 from (1) 0.00045 0.0002% -0.00015 0.00160 0.00037 -0.00066 -0.00045 -0.00301 -0.00064 0.00184 0.0002¢€ -0.00148 0.00110 -0.00025 -0.00180
(t-stat: Ho=0) (1.40) (1.21) (-057) (4.31) (1.07) (149 (-0.78) (-252) (-0.28) (5.52) (1.14) (-6.29) (1.90) (-056) (-342)
Difference of Buy B/4 from (2) 0.00212 0.0000% -0.00075 -0.00016 -0.00093 -0.00041 0.00254 0.0002¢€ -0.00167 0.00061 -0.00016 -0.00123
(t-stat: Ho=0) (4.47) (0.07) (-168 (-023) (-056) (-0.18) (5.99) (0.74) (-5.82) (0.76) (-031) (-1.87)
Difference of Buy B/4 from (3) -0.00100 -0.00382 0.0058C 0.00266 -0.00047 -0.00154 0.00283 -0.00133 -0.00101
(t-stat: Ho=0) (-0.95)  (-2.03) (0.90) (413) (-081) (-3.19) (271) (-1.75) (-1.00)
Difference of Buy B/4 from (4) 0.00308 -0.00061 -0.00061 -0.00131 0.0002€ -0.00301
(t-stat: Ho=0) (2.00) (-0.60) (-0.70) (-0.51) (0.17) (-1.85)
Difference of Buy B/A from (5) 0.00159 0.0005C -0.00045
(t-stat: Ho= 0) (2.32) (1.12) (-1.06)
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Panel C. Sell prices, equally weighted across stocks and then across days

Table 1. (Continued)

All groups of daily trade-

Domestic investors

Non-resident foreign investors

(1) Individual

(2) Securities, Mutual,

(3) Banks, Insurance,

(4) Individual

(5) Securities, Mutual,

(6) Banks, Insurance,

value Pension funds Merchant banks Pension funds Merchant banks

Avg. of median trade val (000) 465,195 96,365 107,552 18,138 104,273 132,583

Avg. of 4 (in won) 23,953 25,040 24,816 23,662 25,275 26,734

Average of Sell B/A 1.0010€ 0.9983¢ 1.0003C 1.00043 0.9996¢ 0.99947

(t-stat: Ho=1) (30.93) (-14.40) (1.90) (1.12) (-3.53) (-2.19)

Avg. of Median 1.0000¢ 0.9991¢ 1.0001€ 1.0001¢ 0.99957 0.99934

Avg. of Std dev 0.0057€¢ 0.0138¢ 0.0138¢ 0.0156¢ 0.01274 0.01023

Avg# of stocks per day 141.4 103.7 40.2 6.7 79.5 10.1

Avg. of Sell B/A—Buy B/A 0.0022: -0.00098 0.0022¢ 0.00691 -0.00041 -0.00043

(t-stat: Ho=0) (36.68) (-5.82) (6.20) (4.21) (-2.22) (-0.70)
Difference of Sell B/4 from (1) 0.00281 0.0009z 0.00013 0.00162 0.0016€

(t-stat: Ho=0) (21.87) (5.18) (0.32) (24.03) (6.02)
Difference of Sell B/4 from (2) -0.00157 -0.00094 -0.00067 -0.00064

(t-stat: Ho=0) (-7.37) (-1.66) (-4.12) (-1.82)
Difference of Sell B/4 from (3) -0.00061 0.00132 0.0013€

(t-stat: Ho=0) (-0.72) (5.32) (2.47)
Difference of Sell B/4 from (4) 0.0018¢€ 0.00162

(t-stat: Ho=0) (2.94) (1.35)
Difference of Sell B/4 from (5) 0.00017

(t-stat: Ho= 0) (0.55)

By daily trade-value group 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
Avg. of mediantrade val (000) 38,342 185,48(1,096,93¢ 11551 160,73¢ 788,232 29296 151,07€ 767,77¢ 12473 131,01C 787,11€ 26,004 153,118 86550C 26,587 164,925 919,64z
Avg. of 4 (in won) 20598 24,124 22866 20585 25630 33921 20688 25389 34,263 22552 23263 69398 21579 26419 30,210 23287 28673 31,930
Average of Sell B/4 1.00215 1.0012€ 1.00077 0.99784 0.99912 0.9988¢ 1.00148 0.9998€ 0.9994€ 1.00057 1.0011€ 1.0025¢ 1.00126 0.9985¢ 0.99841 1.00054 0.99892 0.99862
(t-stat: Ho=1) (15.12) (2395) (2552) (-11.38) (-8.09) (-9.89) (5.56) (-0.75) (-222) (1.38) (1.01) (1.24) (7.41) (-11.85) (-15.45) (1.25) (-3.01) (-4.60)
Avg. of Median 1.00040 1.00011 1.0001z 0.99878 0.99932 0.99922 1.00135 1.00007 0.9996C 1.00049 1.0011f 1.0025t 1.00076 0.99902 0.9990C 1.00031 0.9990¢ 0.99881
Avg. of Std dev 0.00964 0.0055¢ 0.00375 0.01720 0.01051 0.00737 0.01594 0.0119¢ 0.0089€ 0.01586 0.0144€ 0.00904 0.01553 0.0102¢ 0.0069z 0.01198 0.00764 0.0057€
Avg# of stocks per day 16.0 47.2 78.2 46.6 32.7 24.4 16.5 15.¢ 8.1 6.1 17 13 345 28.7 16.2 57 37 23
Avg. of Sell B/A—Buy B/A 0.00442 0.00281 0.0014Z -0.00188 -0.00062 -0.00005 0.00267 0.0029c 0.00107 0.00673 0.00721 0.0094¢ 0.00139 -0.00105 -0.00117 0.00112 -0.00166 -0.00144
(t-stat: Ho=0) (2281) (3L.00) (2864) (-6.72) (-3.07) (-0.29 (4.15) (5.66) (1.94) (3.78) (2.13) (0.81) (324) (-359) (-5.90) (0.95) (-166) (-1.84)
Difference of Sell B/4 from (1) 0.00291 0.0023C 0.0029:= -0.00038 0.0013< 0.0020€ -0.00007 -0.00046 -0.00143 -0.00050 0.00294 0.0035Z 0.00049 0.00207 0.0034%
(t-stat: Ho=0) (14.37) (16.30) (16.65) (-1.33) (6.17) (6.24) (-0.16) (-0.38) (-052) (-261) (1859 (20.83) (1.00) (5.07) (8.56)
Difference of Sell B/4 from (2) -0.00322 -0.00125 0.0000z -0.00131 -0.00091 -0.00277 -0.00325 0.00017 0.0017C -0.00203 0.0001€ 0.00124
(t-stat: Ho=0) (-8.28) (-4.03) (0.06) (-215) (-059) (-1.09) (-11.29) (0.73) (7.90) (-343) (0.29) (2.34)
Difference of Sell B/4 from (3) -0.00083 0.00311 -0.01178 -0.00073 0.0017C 0.0029¢ 0.00060 0.0020¢ 0.00221
(t-stat: Ho=0) (-0.86) (1.56) (-145) (-1.39) (4.55) (6.94) (0.64) (2.78) (3.02)
Difference of Sell B/4 from (4) -0.00053 0.00101 0.00351 -0.00016 0.00414 0.0030€
(t-stat: Ho=0) (-0.44) (0.94) (3.95) (-0.09) (2.20) (1.52)
Difference of Sell B/4 from (5) -0.00068 0.00032 0.00072
(t-stat: Ho= 0) (-1.15) (0.67) (1.57)
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Table 1. (Continued)

Panel D. Sell prices, weighted by trade value across stocks and then across days

Domestic investors Non-resident foreign investors
All groups of daily trade- (1) Individual (2) Securities, Mutual, (3) Banks, Insurance, (4) Individual (5) Securities, Mutual, (6) Banks, Insurance,
value Pension funds Merchant banks Pension funds Merchant banks

Avg. of median trade val (000) 465,19¢ 96,365 107,55z 18,138 104,273 132,582

Avg. of 4 (in won) 27,646 28,143 29,634 28,028 28,045 28,723

Average of Sell B/A 1.00091 0.9990% 1.0006€ 1.0010¢ 0.99894 0.9995E

(t-stat: Ho= 1) (20.31) (-5.27) (3.23) (2.10) (-6.31) (-1.44)

Avg. of Median 1.0000¢ 0.9991¢ 1.0001€ 1.0001¢ 0.99957 0.99934

Avg. of Std dev 6.7791€ 18.30158 24.69968 24.76235 18.63948 20.22209

Avg# of stocks per day 1414 103.7 40.2 6.7 79.5 10.1

Avg. of Sell B/A—Buy B/A 0.0018¢ 0.00041 0.0027: 0.0074C -0.00035 -0.00019

(t-stat: Ho=0) (15.03) (1.66) (6.00) (4.17) (-1.46) (-0.30)
Difference of Sell B/4 from (1) 0.0019C 0.00024 -0.00040 0.00211 0.0013¢

(t-stat: Ho=0) (11.46) (1.00) (-0.77) (12.92) (4.08)
Difference of Sell B/4 from (2) -0.00170 -0.00161 0.00037 -0.00028

(t-stat: Ho=0) (-6.05) (-2.48) (1.89) (-0.63)
Difference of Sell B/4 from (3) -0.00102 0.00211 0.00134

(t-stat: Ho=0) (-1.19) (6.69) (2.32)
Difference of Sell B/4 from (4) 0.0023C 0.0017&

(t-stat: Ho=0) (3.23) (1.41)
Difference of Sell B/4 from (5) -0.00004

(t-stat: Ho= 0) (-0.10)

By daily trade-value group 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
Avg. of mediantrade val (000) 38,342 185,48(1,096,93¢ 11551 160,73¢ 788,232 29296 151,07€ 767,77¢ 12473 131,01C 787,11€ 26,004 153,118 86550C 26,587 164,925 919,64z
Avg. of 4 (in won) 39489 32849 27,137 20003 22725 33198 21586 26433 35782 26,730 23626 70127 23170 26,365 29,840 24663 28085 31,186
Average of Sell B/4 1.00345 1.00211 1.0007€ 0.99829 0.9997€ 0.9990€ 1.00175 1.0007t 1.00004 1.00127 1.00105 1.0027z 1.00053 0.99907 0.9982¢ 1.00082 0.9990t 0.9985¢
(t-stat: Ho=1) (10.68) (17.85) (857) (6.37) (-113) (463 (4.49) (262) (0.15) (2.29) (0.88) (1.26) (1.53) (-3.72) (-9.13) (157) (-230) (-3.91)
Avg. of Median 1.00040 1.00011 1.0001z 0.99878 0.99938 0.99922 1.00135 1.00007 0.9996C 1.00049 1.0011t 1.0025t 1.00076 0.99902 0.9990C 1.00031 0.99908€ 0.99881
Avg. of Std dev 415096 4.51144 7.40974 16.75079 15.40833 18.51768 20.59977 21.80155 25.18769 23.13295 39.98785 25.02975 16.27055 16.09845 17.57417 17.03731 15.40508 19.54788
Avg# of stocks per day 16.0 47.2 78.2 46.6 32.7 244 16.5 15.€ 81 6.1 17 13 345 28.7 16.2 57 37 23
Avg. of Sell B/A—Buy B/A 0.00565 0.0036€ 0.0016€ -0.00092 0.0006C 0.0004S 0.00343 0.0036C 0.00155 0.00686 0.00694 0.0089¢ 0.00152 -0.00014 -0.00083 0.00109 -0.00095 -0.00179
(t-stat: Ho=0) (17.29) (19.09) (13.07) (-2.27) (202) (1.73) (5.03) (6.07) (2.48) (3.58) (205 (0.77) (284 (-035 (-3.39 (0.88) (-0.93) (-2.07)
Difference of Sell B/4 from (1) 0.00223 0.00122 0.0021t -0.00078 0.00021 0.0011% -0.00066 -0.00049 -0.00149 -0.00004 0.0020C 0.0031z 0.00018 0.0017¢ 0.00331
(t-stat: Ho=0) (8.23) (6.20) (9.46) (-2.00) (0.71) (3.00) (-116) (-040) (-054) (-0.11) (8.89) (14.07) (0.32) (3.82) (742
Difference of Sell B/4 from (2) -0.00296 -0.00184 -0.00081 -0.00199 -0.00043 -0.00322 -0.00213 -0.00005 0.0014¢ -0.00176 -0.00016 0.00131
(t-stat: Ho=0) (-641) (-535) (-195) (285 (-028) (-1.27) (-509) (-0.14) (5.82) (274 (-0.25) (2.40)
Difference of Sell B/4 from (3) -0.00116 0.00252 -0.01127 0.00023 0.0009¢ 0.0032Z 0.00090 0.00202 0.0022¢
(t-stat: Ho=0) (-1.19) (1.26) (-1.39) (0.35) (211) (6.73) (0.92) (258) (3.01)
Difference of Sell B/4 from (4) -0.00049 0.0005C 0.00337 0.00027 0.0037€ 0.00314
(t-stat: Ho=0) (-0.37) (045 (361 (0.19) (201) (1549
Difference of Sell B/4 from (5) -0.00075 0.0000€ 0.00047
(t-stat: Ho= 0) (-1.17) (0.12) (0.96)
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Table 2. Average proportion (%) of intraday trading volume for each type of investor

Thistable reports the average proportions (%) of intraday trading volume for each of three classes of investorsrelative to the total trading volume for theinterval and
for the day (both in shares and values, respectively). The three classes of investorsinclude (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).

Relativeto thetrading volume for theinterval Relativeto the trading volumefor the day

Trading intervals (invalues) (inshares) (invalues) (inshares)

(1) 2 (€ (1) (2 € (1) @) ©) (1) 2 ©)
Morning opening batch 75.0 12.4 12.1 818 8.8 9.4 2.9 0.7 0.7 3.6 0.5 0.5
9:30-10:30 714 17.0 11.4 76.9 13.7 9.9 18.8 45 3.0 20.€ 3.6 24
10:30-11:30 688 17.2 144 743 142 119 15.8 39 3. 17.C 32 2.6
Afternoon opening batch 70.1 12.8 17.1 77.8 9.2 13.7 14 0.3 0.4 1¢ 0.2 0.3
13:00 - 14:00 65.2 179 16.9 716 14.6 13.8 105 3.0 2.8 11.€ 24 2.2
14:00 — 14:50 65.6 18.0 16.9 715 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 14 1.4 4.t 11 11
Extended trading hours 60.4 205 19.1 65.4 17.3 17.3 0.2 0.4 0.2 0.2 0.2 0.3
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Table 3. Daily trade proportions of various investor classes around firm-specific information days (12/2/96 ~11/30/98: 586 days)

For each type of investor, the proportion of daily buy and sell trade values is calculated as relative to the total trade value for the stock-days with at least one
foreign trade and with a market model residual over 5% in absolute values (excluding events with overlapping windows for a stock). The market model is estimated
from Oct. 2, 1996 to Nov. 30, 1998, and daily closing prices falling below 1,000 won are treated as missing in calculating daily returns to minimize low-price effects.
The reported value in each cell isthe average across stocks on aday and then across days. NR stands for non-resident.

Panel A. Buy proportion on Positive 5% AR days (10.5 stocks per event of 559 days)

Buy Proportion D-5 D-4 D-3 D-2 D-1 DO D+1 D+2 D+3 D+4 D+5 Avg(-5,-1) Avg(+1,+5  Avg Diff
Korean Individuals 8248 8288 8299 8318 8326 76.04 8111 8123 8170 8204 8211 8293 8154 1.39
Korean Money managers 8.18 8.18 8.03 8.25 7.87 8.57 8.08 8.36 7.86 8.48 7.76 8.10 8.15 -0.05
Korean Banks 2.22 2.15 2.05 1.74 1.85 204 2.05 221 2.10 2.13 224 2.00 215 -0.15
NR Foreign Individuals 0.07 0.07 0.08 0.08 0.15 0.33 0.16 0.14 0.13 0.08 0.06 0.09 0.11 -0.03
NR ForeignMoney managers 522 4.88 4.97 5.05 523 11.01 7.02 6.31 6.27 5.35 5.87 5.10 6.22 -1.12
NR Foreign Banks 0.33 0.29 0.27 0.22 0.20 0.61 0.30 0.36 0.40 0.35 0.24 0.26 0.33 -0.07
NR Foreigners Total 5.61 524 5.32 535 5.58 11.95 7.47 6.80 6.80 579 6.17 5.45 6.66 -1.21
T-value for each trade proportion
Korean Individuas (162.72) (163.51) (163.37) (165.91) (173.60) (123.91) (147.14) (156.85) (161.04) (159.38) (155.48) (203.02) (181.17) (4.29)
Korean Money managers (23.71) (23.25) (22.80) (22.66) (25.11) (24.32) (25.27) (24.56) (2548) (24.16) (25.93) (30.35) (31.63) (-0.23)
Korean Banks (1423) (1393) (11.93) (1457) (16.41) (1501) (1590) (16.21) (17.34) (14.31) (1361) (22.33) (23.14) (-1.60)
NR Foreign Individuds (230) (245 (359) (38500 (187) (414 (382 (3.73) (383 (383 (498 (378 (588 (-0.96)
NR ForeignMoney managers  (18.40) (18.06) (18.06) (18.01) (16.86) (25.02) (19.38) (18.87) (17.81) (18.04) (16.16) (23.76) (22.27) (-4.80)
NR Foreign Banks (548) (471) (565 (668 (6.18) (635 (708 (6.23) (588) (641) (6.79) (10.08) (9.60) (-1.79)
NR Foreigners Total (18.89) (18.84) (18.44) (18.63) (17.19) (26.27) (20.35) (19.74) (18.63) (18.94) (16.87) (24.19) (23.29) (-5.12)
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Table 3. (Continued)

Panel B. Sell proportion on Positive 5% AR days (10.5 stocks per event of 559 days)

Sell Proportion D-5 D-4 D-3 D-2 D-1 D0 D+1 D+2 D+3 D+4 D+5 Avg(-5,-1) Avg(+1,+5  Avg Diff
Korean Individuals 82.49 82.50 81.75 81.38 80.14 78.96 83.92 84.32 84.51 84.11 84.00 81.59 84.15 -2.57
Korean Money managers 9.00 9.05 9.24 8.86 9.39 9.62 8.23 7.73 7.74 7.93 8.10 9.11 7.94 117
Korean Banks 233 2.18 2.32 2.59 2.62 3.03 2.35 240 2.33 247 2.36 244 2.37 0.07
NR Foreign Individuads 0.10 0.11 0.04 0.05 0.09 0.19 0.05 0.04 0.04 0.07 0.06 0.07 0.05 0.01
NR ForeignMoney managers 450 4.65 5.03 554 6.08 6.49 417 421 4.02 4.02 3.97 5.20 411 1.09
NR Foreign Banks 0.34 0.39 0.35 0.39 0.37 0.30 0.23 0.20 0.29 0.43 0.46 0.37 0.32 0.04
NR Foreigners Total 4.94 5.15 5.42 5.99 6.54 6.98 4.46 4.45 4.36 452 4.49 5.64 4.48 1.15
T-value for each trade proportion
Korean Individuals (177.74) (171.02) (156.60) (156.52) (151.12) (169.65) (190.58) (193.53) (205.74) (186.86) (180.57) (200.92) (237.90) (-8.24)
Korean Money managers (26.07) (26.16) (25.29) (26.21) (27.00) (31.64) (26.05) (24.86) (28.55) (24.48) (25.38) (35.62) (35.12) (5.63)
Korean Banks (17.94) (15.98) (16.28) (15.87) (16.78) (19.46) (19.96) (20.27) (19.03) (20.34) (18.27) (23.43) (29.52) (0.60)
NR Foreign Individuas (2.07) (191 (3.50) (2.19) (252) (447 (385 (452) (375 (3.17) (2.87) (4.46) (5.79)  (0.95)
NR ForeignMoney managers (16.68) (17.34) (17.46) (17.08) (16.05) (23.86) (16.19) (17.92) (18.24) (18.70) (17.32) (21.69) (24.32) (4.76)
NR Foreign Banks (5.09) (470) (4.66) (4.42) (397) (695 (593 (5.71) (6.35) (3.84) (311) (7.89) (5.79) (0.62)
NR Foreigners Total (1759) (17.78) (18.04) (17.41) (16.81) (2541) (16.93) (18.67) (19.06) (17.44) (16.26) (22.43) (24.37)  (4.98)




Table 4. Daily net buy proportions of various investors classes around firm-specific information days (12/2/96 ~ 11/30/98: 586 days)

For each type of investor, the daily net buy proportion is calculated as buy trade value minus sell trade value divided by the share value outstanding for the stock-
days with at least one foreign trade and with a market model residual over 5% in absolute values (excluding events with overlapping windows for a stock). The market
model is estimated from Oct. 2, 1996 to Nov. 30, 1998, and daily closing prices falling below 1,000 won are treated as missing in calculating daily returns to minimize
low-price effects. The reported value in each cell is the average across stocks on a day and then across days. NR stands for non-resident.

Panel A. Net Buy proportion on Positive 5% AR days (10.0 stocks per event of 558 days)

Net Buy Proportion D-5 D-4 D-3 D-2 D-1 DO D+1 D+2 D+3 D+4 D+5 Avg(-5,-1) Avg(+1,+5 Avg Diff
Korean Individuals 0015 0031 0.019 0.038 0.064 0082 0022 0.004 0003 0020 0020 0.033 0.014 0.019
Korean Money managers -0.015 -0.019 -0.009 -0.013 -0.029 -003 -0.015 -0.002 0.001 -0.010 -0.012 -0.017 -0.007 -0.009
Korean Banks -0.006 -0.008 -0.009 -0.011 -0.015 -003 -0.015 -0.015 -0.009 -0.014 -0.014 -0.010 -0.014 0.004
NR Foreign Individuals 0.000 0000 0.000 0.000 -0001 0001 0001 0001 0001 0001 0.000 0.000 0.001 -0.001
NR ForeignMoney managers 0.002 -0.003 0.000 -0.010 -0015 0002 0.006 0.009 0005 0000 0.003 -0.005 0.004 -0.010
NR Foreign Banks 0.000 -0.001 0.000 -0.001 -0001 -0.001 0.000 0.001 0000 -0.001 -0.001 0.000 0.000  0.000
NR Foreigners Total 0.003 -0.004 0.000 -0.010 -0016 0002 0.008 0011 0005 0000 0.002 -0.005 0.005 -0.010
T-value for each trade proportion
Korean Individuals (279 (517) (3.60) (665 (840) (697) (270) (0.69) (042) (340) (365 (893 (334 (419
Korean Money managers (-3.10) (-4.31) (-249) (-278) (-5.26) (-442) (-226) (-029) (012) (-225) (-252) (-6.51) (-2.39) (-2.78)
Korean Banks (-3.05) (-3.34) (-390) (-475) (-4.86) (-845) (-412) (439 (-4.03) (-452) (-401) (-7.37) (-7.25) (1.88)
NR Foreign Individuds (182 (0.17) (143) (082 (-0.77) (057) (178 (143 (1.62) (098) (-0.48 (0.08) (1.66) (-1.40)
NR ForeignMoney managers (0.76) (-1.19) (-0.03) (-3.14) (-357) (042) (141) (265 (1.60) (-0.13) (0.80) (-2.64) (1.92) (-3.76)
NR Foreign Banks (0.25) (-1.37) (-0.31) (-116) (-1.01) (-033) (0399 (166) (-043) (-0.71) (-1.04) (-1.39) (-0.18) (-0.68)
NR Foreigners Total (087) (-141) (0.02) (-323) (-3.78) (040) (1.70) (3.15) (1.66) (-0.07) (043) (-2.77) (2.09) (-3.92)
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Table 4. (Continued)

Panel B. Net Buy proportion on Negative 5% AR days (8.4 stocks per event of 529 days)

Net Buy Proportion

D-5 D-4 D-3 D-2 D-1 D0 D+1 D+2 D+3 D+4 D+5 Avg(-5,-1) Avg(+1,+5  Avg Diff

Korean Individuals

Korean Money managers
Korean Banks

NR Foreign Individuds

NR ForeignMoney managers
NR Foreign Banks

NR Foreigners Total

Korean Individuals

Korean Money managers
Korean Banks

NR Foreign Individuds

NR ForeignMoney managers
NR Foreign Banks

NR Foreigners Total

0.027 0.035 0.032 0.043 0.025 0.113 0.091 0.052 0.054 0.046 0.036 0.032 0.052 -0.020
-0.021 -0.026 -0.016 -0.027 -0.015 -0.036 -0.034 -0.026 -0.022 -0.018 -0.020 -0.021 -0.025 0.004
-0.015 -0.020 -0.027 -0.017 -0.015 -0.021 -0.013 -0.010 -0.012 -0.015 -0.016 -0.017 -0.010 -0.006

0.001 0.000 0.001 0.000 0.000 -0.001 -0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0.012 0.013 0.007 0.004 0.009 -0.046 -0031 -0.014 -0.017 -0.015 -0.007 0.009 -0.017 0.026
-0.001 0.000 0.000 0.000 0.000 -0.003 -0.002 -0.001 0.001 0.001 0.001 0.000 0.002 -0.002

0.011 0.013 0.008 0.004 0.009 -0050 -0.034 -0.015 -0.017 -0.014 -0.006 0.009 -0.015 0.024

T-value for each trade proportion

(264) (3.76) (3.71) (4.50) (2.36) (9.000 (7.76) (7.34) (6.3) (6.22 (5.36) (552 (8.74) (-2.78)
(-249) (-4.23) (-267) (-410) (-157) (-4.20) (-461) (-497) (-3.200 (-3.08) (-453) (-478) (-7.03) (0.79)
(-4.23) (-3.73) (-435) (-393) (-3.10) (-4.28) (-426) (-365) (-3.75) (-3.22) (-5.05) (-6.63) (-5.67) (-2.22

(2.01) (-0.16) (168 (-0.39) (-0.11) (-0.45) (-1.03) (0.55) (-0.53) (-0.93) (-0.75) (0.49) (-0.28) (0.76)

(238 (329 (173 (0.78) (1.58) (-6.37) (-6.18) (-3.36) (-343) (412) (-194) (3.03) (-5.68) (7.39)
(-1.62) (0.65) (-0.43) (042) (-0.18) (-1.35) (-268) (-1.199 (0.75) (0.53) (0.51) (-0.68) (0.84) (-0.95)

(215 (3.23) (183 (0.74) (1.50) (-6.61) (-6.56) (-347) (-326) (-359) (147 (2.90) (-4.28) (6.86)
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Table 5. Intraday returns and volatility (%) around 5-minute intervals of large price-setting order-imbalances

The price-setting order-imbalance (price-setting buy minus price-setting sell in shares) attributable to each type of investor (foreigners, domestic institutions,
individuals) is calculated for each eligible stock listed at the KSE from Dec. 2, 1996 to Nov. 30, 1998, and then is normalized by the total share volume for the stock on
the day. The samplesin Panels A, B, and C comprise ten intervals with the largest normalized price-setting net buy and sell order-imbalances selected for each stock,
excluding those with less than 1,000 shares. The Mean-adj ret for each day is the mean of the interval return for the stock exceeding the mean observed on the same
day of the week and the same time interval over the sample period, and the Market-adj ret is the mean of the interval return exceeding the KOSPI index return. The
[Mean-adj ret| is a measure of volatility computed as the mean of absolute values of the mean-adjusted returns. The CAR(-10, -1), CAR(0,+1), CAR(0, +10), and
CAR(+1,+10) are the cumulative 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 ¢-statistics are reported in parentheses. Panel D presents the results of the foreigners normalized price-setting order-imbalances matched
with the domestic institutions whose normalized order-imbalances are closest to the foreigners.

Panel A. Foreigners normalized price-setting order-imbalance events

Net Buy (N=4,110) Net Sell (N=4,158)
Event Interval Raw ret M ean-adj ret Cumulative [M ean-adj Raw ret M ean-adj ret Cumulative [M ean-adj
mean-adj ret.  ret| mean-adj ret.  ret|

D-10 -0.021 (-1.37) -0019 (-1.28) -0.019 (-1.28) 0424 -0013 (-085 -0.012 (-0.80) -0.012 (-0.80) 0.441
D-9 0.026 (1.69) 0026 (1.72) 0.007 (0.32) 0.430 -0.004 (-0.22) -0.002 (-0.12) -0.015 (-0.67) 0.448
D-8 0.000 (0.02) -0.001 (-0.06) 0.006 (0.23) 0432 -0.027 (-1.70) -0.025 (-1.60) -0.040 (-1.53) 0.457
D-7 0.036 (2.37) 0.038 (2.48) 0.043 (1.57) 0.422 0.011 (0.67) 0.011 (065  -0.029 (-1.00) 0.467
D-6 0031 (1.94) 0033 (207) 0076 (2.53) 0443 0020 (1.23) 0019 (1.18) -0.009 (-0.30)  0.454
D-5 0.032 (1.96) 0.031 (1.88) 0.107 (3.21) 0.461 0.025 (1.51) 0.028 (1.70) 0.019 (0.53) 0.464
D4 0.006 (0.35) 0.006 (0.40) 0.114 (3.25) 0.445 0.061 (3.29) 0.058 (3.16) 0.077 (2.02) 0.502
D-3 0037 (223) 0038 (2.28) 0.151 (4.08) 0482 0041 (2.33) 0040 (226) 0117 (2.89)  0.482
D-2 0043 (220) 0045 (2290 0196 (4.97) 0547 0002 (0.12) 0004 (0.23) 0121 (2.87) 0522
D-1 0.115 (5.70) 0.118 (5.96) 0314 (7.42) 0.587 0.014 (0.68) 0.016 (0.81) 0.137 (3.00) 0.583
DO 1.053 (30.20) 1.041 (30.25) 1.356 (26.75) 1.378  -0.738 (-23.85) -0.730 (-23.78)  -0.592 (-11.23) 1.182
D+1 0.012 (0.61) 0.013 (0.66) 1.368 (27.22) 0.570 0.270 (11.53) 0.265 (11.47) -0.327 (-6.21) 0.636
D+2 -0.017 (-0.86) -0.013 (-0.67) 1355 (26.48) 0580 0.124 (6.16) 0124 (6.23) -0.203 (-3.84) 0572
D+3 -0.058 (-3.30) -0.061 (-3.47) 1.294 (24.99) 0.524 0.069 (3.86) 0.066 (3.68) -0.137 (-2.57) 0.533
D+4 -0.005 (-0.26) -0.010 (-0.57) 1.284 (24.25) 0.523 0.052 (3.04) 0.049 (289  -0.089 (-1.63) 0.498
D+5 20021 (-1.19) -0.023 (-1.29) 1261 (23.44) 0510  0.007 (0.38) 0.002 (0.13) -0.086 (-1.55) 0511
D+6 -0.011 (-060) -0.014 (-0.79) 1247 (22.86) 0493  0.033 (1.88) 0.030 (1.74) -0056 (-0.99)  0.493
D+7 -0.018 (-1.23) -0.019 (-1.29) 1.228 (22.32) 0453  0.013 (0.77) 0012 (0.67) -0.044 (-0.77) 0.484
D+8 -0.008 (-0.55)  -0.008 (-0.51) 1.220 (22.03) 0.451 0.003 (0.18) -0.002 (-0.16) -0.047 (-0.80) 0.440
D+9 -0.010 (-058) -0.012 (-0.70) 1209 (21.47) 0450  0.034 (2.20) 0.033 (214) -0014 (-023)  0.457
D+10 0.005 (0.36) 0.003 (0.19 1.212 (21.06) 0.442 0.016 (0.99) 0.016 (1.00) 0.002 (0.03) 0.449

CAR(-10,-1) 0305 (7.13) 0314 (7.42) 0.132 (2.85) 0.137 (3.00)

CAR(0,+1) 1.065 (30.45) 1.054 (30.60) -0.468 (-14.70)  -0.464 (-14.73)

CAR(0,+10) 0922 (20.30)  0.897 (19.93) -0.118 (-256)  -0.136 (-2.97)

CAR(+1,+10) -0.131 (-2.96)  -0.144 (-3.26) 0.620 (13.79) 0.594 (13.37)




Table 5. (Continued)

Panel B. Domestic institutions normalized price-setting order-imbalance events

Net Buy (N=4,925) Net Sell (N=4,967)
Event Interval Raw ret M ean-adj ret Cumulative [M ean-adj Raw ret M ean-adj ret Cumulative [M ean-adj
mean-adj ret.  ret| mean-adj ret.  ret|

D-10 -0.024 (-1.76) -0.024 (-1.80) -0.024 (-1.80) 0384 0019 (1.26) 0018 (1.20) 0018 (1.20) 0.406
D-9 -0.029 (-203) -0.027 (-1.88) -0.051 (-2.76) 0.404 0.022 (1.31 0.024 (1.47) 0.042 (1.92) 0.446
D-8 -0.016 (-1.11) -0.017 (-1.19) -0.068 (-3.08) 0.416 0.033 (2.16) 0.035 (2.29) 0.077 (3.07) 0.428
D-7 -0.012 (-0.85) -0.010 (-0.74) -0.078 (-3.14) 0.394 0.051 (3.13 0.050 (3.10) 0.127 (4.37) 0.442
D-6 -0.024 (-1.74)  -0021 (-1.49) -0.099 (-3.67) 0396 0010 (0.64) 0014 (0.90) 0141 (446)  0.442
D-5 -0.019 (-1.29) -0.021 (-1.43) -0.119 (-4.06) 0.415 0.046 (2.75) 0.045 (2.69) 0.186 (5.37) 0.456
D4 -0.002 (-0.12) 0001 (0.09) -0.118 (-3.77) 0.409 0.061 (3.77) 0.061 (3.82) 0.247 (6.69) 0.456
D-3 0.046 (2.96) 0.044 (2.83) -0.074 (-2.24) 0446  0.061 (3.60) 0061 (362) 0308 (7.96)  0.460
D-2 0030 (1.77) 0028 (1.71) -0.046 (-1.28) 0489  0.088 (4.79) 0.085 (4.63) 0392 (948)  0.499
D-1 0.078 (4.02) 0.079 (4.09) 0.033 (0.85) 0.591 0.019 (0.94) 0.022 (1.13) 0415 (9.28) 0.546
DO 1.237 (34.05) 1.220 (33.93) 1.253 (25.56) 1.686 -0.942 (-25.81) -0.933 (-25.80) -0.518 (-9.55) 1.484
D+1 0.125 (5.44) 0.121 (5.29) 1.374 (28.13) 0.693  0.306 (12.05) 0.298 (11.88) -0.220 (-4.05) 0.728
D+2 -0.056 (-252) -0.052 (-2.38) 1322 (26.76) 0682 0.186 (8.64) 0.186 (8.67) -0.034 (-0.63)  0.608
D+3 -0.047 (-241) -0.056 (-2.93) 1.266 (25.16) 0.582 0.119 (6.75) 0.117 (6.66) 0.083 (1.52) 0.523
D+4 -0.048 (-242) -0.058 (-2.97) 1.208 (23.37) 0.558 0.078 (4.42) 0.075 (4.25) 0.158 (2.84) 0.506
D+5 -0.067 (-361) -0071 (-3.86) 1137 (21.66) 0525  0.067 (3.93) 0.059 (346) 0216 (3.88)  0.459
D+6 -0.023 (-1.26) -0.024 (-1.35) 1113 (20.80) 0489  0.025 (1.65) 0.023 (152) 0240 (426) 0.446
D+7 -0.053 (-3.19) -0.057 (-3.45) 1.056 (19.58) 0.466 0.051 (3.17) 0.046 (2.91) 0.286 (5.00) 0.453
D+8 -0.046 (-2.83) -0.048 (-2.98) 1.008 (18.52) 0.452 0.044 (2.73) 0.039 (2.45) 0325 (5.63) 0.446
D+9 0.007 (044) 0004 (0.24) 1012 (1853) 0445 0004 (0.28) 0.001 (0.06) 0326 (561) 0.438
D+10 -0.026 (-1.71) -0.028 (-1.86) 0.983 (17.81) 0.430 0.008 (0.51) 0.004 (0.24) 0.330 (5.59) 0.458

CAR(-10,-1) 0.028 (0.72) 0.033 (0.85) 0.409 (9.09) 0.415 (9.28)

CAR(0,+1) 1.362 (36.49) 1.341 (36.28) -0.637 (-17.34)  -0.634 (-17.47)

CAR(0,+10) 1.004 (21.40)  0.950 (20.49) -0.053 (-1.19)  -0.085 (-1.93)

CAR(+1,+10) -0.233 (-5.04)  -0.270 (-5.90) 0.889 (19.67) 0.848 (18.93)




Table 5. (Continued)

Panel C. Foreigners normalized price-setting order-imbalances matched with domestic institutions

Net Buy (N=4,026)

Net Sell (N=4,097)

Event Interval Foreigner Institution Difference Cumulative Differencein Foreigner Institution Difference Cumulative Differencein
Mean-Adj Ret Mean-Adj Ret Difference  |[Mean-Adj Ret|]| MeanAdj Ret Mean-Adj Ret Difference  |Mean-Adj Ret|
D-10 -0.02C (-1.31) 0.00C (0.02) -0.020 (-0.96) -0.020 (-0.96) 0.015 (0.82) -0.012 (-0.77) 0.00z (0.15) -0.015 (-0.64) -0.015 (-0.64) -0.007 (-0.35)
D-9 0029 (1.93) 0.005 (0.36) 0.024 (1.13) 0.003 (0.12) 0.016 (0.85) -0.002 (-0.14) 0.003 (0.21) -0.006 (-0.24) -0.020 (-0.65) 0.019 (0.92)
D-8 0.001 (0.06) -0.001 (-0.08) 0.002 (0.10) 0.005 (0.16) 0.013 (0.67) -0.026 (-1.61) 0.050 (3.17) -0.076 (-3.40) -0.096 (-2.60) -0.002 (-0.11)
D-7 0.039 (254) -0.014 (-0.91) 0.052 (2.43) 0.058 (1.50) 0.001 (0.03) 0.008 (0.48) 0.059 (350) -0.051 (-2.13) -0.147 (-3.52) -0.004 (-0.18)
D-6 0.030 (1.90) 0.009 (0.65) 0.021 (097) 0.079 (1920 0.025 (1.31) 0.019 (1.15) 0.017 (1.00) 0.002 (0.10) -0.145 (-3.14) -0.013 (-0.60)
D-5 0029 (1.78) 0.004 (0.27) 0.025 (1.10) 0.104 (2.31) 0.020 (0.96) 0.027 (1.61) 0.067 (3.76) -0.040 (-1.63) -0.185 (-3.66) -0.036 (-1.64)
D4 0.003 (0.18) 0.008 (0.55) -0.006 (-0.25) 0.098 (2.07) -0.010 (-0.51) 0.061 (3.25) 0.052 (299) 0.009 (0.35 -0.176 (-3.23) 0.011 (0.48)
D-3 0.038 (2.30) 0.036 (2.29) 0.002 (0.09) 0.101 (1990 0.017 (0.85) 0.038 (2.20) 0.050 (2.62) -0.012 (-0.48) -0.188 (-3.29) -0.057 (-2.44)
D-2 0.045 (2.29) 0.058 (3.13) -0.013 (-0.48) 0.088 (1.60) -0.002 (-0.07) 0.000 (-0.02) 0.081 (3.89) -0.081 (-2.95) -0.269 (-4.49) -0.030 (-1.17)
D-1 0.117 (5.80) 0.157 (7.75) -0.040 (-1.40) 0.047 (0.79) -0.011 (-044) 0.007 (0.35) 0.043 (2.32) -0.036 (-1.33) -0.305 (-4.73) 0.036 (1.49)
DO 1.028 (30.04) 0.997 (31.66) 0.030 (0.66) 0.078 (1.11) 0.032 (0.78) -0.728 (24.09) -0.720 (-23.0) -0.008 (-0.18) -0.313 (-4.23) 0.023 (0.61)
D+1 0.017 (0.88) 0.154 (6.60) -0.137 (-4.51) -0.059 (-0.83) -0.098 (-3.66) 0.257 (11.27) 0.144 (7.19) 0.113 (3.68) -0.200 (-2.71) 0.055 (1.96)
D+2 -0.017 (-0.84) -0.041 (-1.86) 0.024 (0.81) -0.035 (-0.48) -0.059 (-2.23) 0.122 (6.07) 0.131 (6.88) -0.010 (-0.35) -0.210 (-2.82) 0.024 (0.97)
D+3 -0.055 (-3.13) -0.079 (-4.12) 0.024 (0.92) -0.011 (-0.15) -0.053 (-2.29) 0.066 (3.68) 0.082 (4.27) -0.016 (-0.59) -0.226 (-3.00) -0.003 (-0.14)
D+4 -0.009 (-0.49) -0.072 (-3.99) 0.064 (250) 0.053 (0.69) -0.008 (-0.34) 0.048 (2.80) 0.034 (1.94) 0.014 (0.55) -0.212 (-2.78) -0.020 (-0.91)
D+5 -0.025 (-1.42) -0.030 (-1.67) 0.005 (0.19) 0.057 (0.75) 0.005 (0.21) 0.001 (0.08) 0.004 (0.25) -0.002 (-0.10) -0.215 (-2.75) 0.054 (2.52)
D+6 -0.017 (-1.00) -0.002 (-0.09) -0.016 (-0.55) 0.042 (0.52) -0.049 (-1.90) 0.030 (1.74) 0.050 (3.16) -0.019 (-0.82) -0.234 (-2.96) 0.035 (1.66)
D+7 -0.018 (-1.20) 0.001 (0.06) -0.019 (-0.86) 0.023 (0.28) -0.020 (-0.98) 0.015 (0.89) 0.007 (0.43) 0.008 (0.35) -0.225 (-2.78) 0.023 (1.06)
D+8 -0.003 (-0.17) -0.014 (-0.82) 0.011 (0.49) 0.034 (042) -0.013 (-0.61) -0.003 (-0.19) 0.059 (3.67) -0.062 (-2.81) -0.287 (-3.50) -0.022 (-1.14)
D+9 -0.014 (-0.83) -0.018 (-1.10) 0.005 (0.19) 0.038 (0.47) -0.014 (-0.65) 0.030 (1.98) 0.012 (0.76) 0.018 (0.79) -0.270 (-3.23) -0.005 (-0.25)
D+10 0.003 (0.21) -0.036 (-2.31) 0.039 (1.81) 0.078 (0.94) -0.009 (-047) 0.018 (115 0.024 (1.36) -0.006 (-0.24) -0.275 (-3.25) -0.042 (-2.01)
CAR(-10,-1) 0312 (7.31) 0264 (6.35) 0.047 (0.79) 0.119 (2.60) 0424 (9.22) -0.305 (-4.73)
CAR(0,+1) 1.045 (30.37) 1.151 (33.62) -0.106 (-2.19) -0.471 (15.07) -0.576 (-175) 0.105 (2.28)
CAR(0,+10) 0.890 (19.76) 0.859 (17.64) 0.030 (0.45) -0.143 (-3.13) -0.173 (-3.88) 0.030 (0.47)
CAR(+1,+10) -0.138 (-3.11) -0.138 (-2.90) 0.000 (0.00) 0.585 (13.12) 0.547 (12.91) 0.038 (0.63)




Table 5. (Continued)

Panel D. Domestic individuals normalized price-setting order-imbalance events

Net Buy (N=5,046) Net Sell (N=5,040)
Event Interval Raw ret M ean-adj ret Cumulative [M ean-adj Raw ret M ean-adj ret Cumulative [M ean-adj
mean-adj ret.  ret| mean-adj ret.  ret|

D-10 -0.053 (-3.23) -0052 (-316) -0.052 (-3.16) 0.406  0.009 (0.61) 0011 (0.80) 0011 (0.80) 0.369
D-9 -0.032 (-1.87) -0.030 (-1.79) -0.082 (-3.60) 0.394 0.013 (0.87) 0017 (112 0.028 (1.40) 0.382
D-8 -0029 (-1.69) -0.030 (-1.75) -0.112 (-4.13) 0417  0.012 (0.87) 0017 (1.23) 0.045 (1.92) 0.366
D-7 -0.044 (-2.89) -0.044 (-291) -0.156 (-5.21) 0.367 0.021 (1.40) 0.023 (1.53) 0.068 (2.50) 0.388
D-6 -0.067 (-406) -0.066 (-4.02) -0.222 (-6.76) 0402  0.010 (0.70) 0013 (0.90) 0081 (2.75)  0.384
D-5 -0.045 (-263) -0.045 (-2.65 -0.267 (-7.43) 0.402 0.032 (2.07) 0.035 (229 0.116 (3.59) 0.380
D4 -0.024 (-1.29) -0.025 (-1.37) -0.293 (-7.46) 0.439 0.019 (1.14) 0.019 (1.16) 0135 (3.84) 0.398
D-3 -0.018 (-097) -0.019 (-1.01) -0.311 (-7.48) 0445 0045 (2.72) 0048 (292) 0183 (4.82)  0.417
D-2 -0.027 (-1.29) -0.030 (-1.41) -0.341 (-7.53) 0530  0.038 (2.07) 0037 (203) 0220 (528)  0.465
D-1 -0.009 (-0.34) -0.012 (-050) -0.353 (-6.94) 0.674 0.027 (1.11) 0.025 (1.06) 0245 (5.22) 0.625
DO 1.233 (28.64) 1.212 (28.38) 0.859 (13.30) 1.804 -0.950 (-25.67) -0.945 (-25.85)  -0.700 (-12.06) 1.527
D+1 0.244 (8.10) 0236 (7.91) 1.095 (16.98) 0.862 0.201 (8.75) 0196 (859) -0.504 (-8.68) 0.624
D+2 -0.106 (-403) -0.106 (-4.06)  0.989 (14.92) 0741 0127 (5.89) 0127 (595 -0376 (-6.44)  0.568
D+3 -0.081 (-3.29) -0.090 (-3.69) 0.899 (13.44) 0.658 0.055 (2.74) 0.046 (2.36) -0.330 (-5.53) 0.513
D+4 -0.044 (-1.96) -0.052 (-2.34) 0.847 (12.55) 0.589 0.047 (2.60) 0.038 (208) -0.292 (-4.87) 0.474
D+5 -0.037 (-1.75) -0.042 (-2.02)  0.805 (11.74) 0551 0051 (262 0042 (217) -0251 (-415)  0.484
D+6 -0.026 (-1.27) -0031 (-1.57) 0773 (11.12) 0524 -0027 (-1.62) -0.029 (-1.69) -0279 (-457)  0.447
D+7 -0.029 (-141) -0.035 (-1.73) 0.739 (10.52) 0.528 0.001 (0.05) -0.003 (-0.18) -0.282 (-4.55) 0.427
D+8 0.006 (0.28) 0.003 (0.13) 0.741 (10.45) 0.540 0.062 (3.70) 0.057 (344) -0.225 (-3.60) 0.412
D+9 0033 (155 0029 (141  0.771 (10.69) 0523 0019 (1.08) 0.017 (0.99) -0208 (-3.32)  0.410
D+10 0.031 (1.67) 0.026 (1.40) 0.797 (10.91) 0.477 0.002 (0.11) -0.003 (-0.18) -0.211 (-3.33) 0.376

CAR(-10,-1) -0.347 (-6.77)  -0.353 (-6.94) 0.226 (4.76) 0245 (5.22)

CAR(0,+1) 1.477 (32.79) 1.448 (32.41) -0.749 (-19.65) -0.749 (-19.93)

CAR(0,+10) 1.225 (20.99) 1.150 (19.86) -0414 (-8.73)  -0.456 (-9.76)

CAR(+1,+10) -0.008 (-0.15)  -0.062 (-1.18) 0.536 (12.65) 0.488 (11.59)




Table 6. Daily returns and volatility (%) around days of large order-imbalances

The daily order-imbalance (buy minus sell in shares) attributable to each type of investors (foreigners, domestic institutions, individuals) is calculated for each eligible
stock listed at the KSE from Dec. 2, 1996 to Nov. 30, 1998, and then is normalized by the total share volume for the stock on the day. The samplesin Panels A, B, and
C comprise ten days with the largest normalized net buy and sell order-imbalances selected for each stock, excluding those with less than 10,000 shares. The Mean-adj
ret for each day isthe mean of the daily return for the stock exceeding the mean observed on the same day of the week over the sample period, and the Market-adj ret is
the mean of the daily return exceeding the KOSPI index return. The |[Mean-adj ret| is a measure of volatility computed as the mean of absolute values of the mean-
adjusted returns. The CAR(-10, -1), CAR(0,+1), CAR(0, +10), and CAR(+1,+10) are the cumulative 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 z-statistics are reported in parentheses. Panel D presents the
results of the foreigners normalized order-imbal ances matched with the domestic institutions whose normalized order-imbalances are closest to the foreigners.

Panel A. Foreigners normalized order-imbalance events

Net Buy (N=1,552) Net Sell (N=1,661)
Event Day Raw ret M ean-adj ret Market-adj ret [M ean-adj Raw ret M ean-adj ret Market-adj ret|Mean-adj
ret| ret|
D-10 0105 (1L00) 0171 (163) 0010 (0.11) 3139 -0179 (-177) -0.084 (-0.82) -0.017 (-0.19)  3.094
D-9 -0.017 (-0.17) 0.050 (0.47) 0.029 (0.32) 3183 -0.281 (-272) -0.186 (-1.78)  -0.13C (-1.47) 3.199
D-8 -0.039 (-0.38) 0.030 (0.28) 0.082 (0.93) 3104 -0.221 (-217) -0.125 (-1.21) -0.1023 (-1.21) 3.215
D—7 0.064 (0.62) 0.133 (1.28) 0.096 (1.11) 3.04§ -0.102 (-098) -0.006 (-0.05) -0.08¢ (-0.97) 3.244
D-6 0149 (140) 0217 (204 0106 (1199 3170 -0.368 (-358) -0.272 (-265) -0132 (-1.53) 3191
D-5 0251 (242 0.320 (3.06) 0.278 (3.14) 3094 -0.391 (-3.71) -0.297 (-2.79)  -0.132 (-1.51) 3.318
D—4 0245 (233) 0314 (296) 0366 (3.98) 314§ -0232 (-2.23) -0135 (-1.29) -0.161 (-1.84)  3.225
D-3 0052 (051) 0123 (1.200 0233 (261) 3044 -0437 (-410) -0.338 (-3.17) -0177 (-1.96)  3.282
D-2 0.444 (427) 0514 (490) 0498 (547) 310§ -0560 (-507) -0.461 (-4.16) -0.24C (-2.75)  3.440
D-1 0581 (5.52) 0.649 (6.16) 0.598 (6.65) 3170 -0427 (-375 -0.329 (-2.88) -0.30¢ (-3.20) 3.636
DO 1203 (11.41) 1.271 (12.14) 1582 (16.71) 3230 -0240 (-204) -0.144 (-1.22) -0481 (-457) 3.762
D+1 -0.029 (-0.27) 0.040 (0.38) -0.015 (-0.16) 3.113 0.413 (3.76) 0510 (4.62) 0.43€ (4.46) 3.485
D+2 0001 (0.01) 0069 (0.67) -0198 (-222) 306 -0.147 (-1.37) -0.050 (-046) 0012 (0.13) 3377
D+3 -0.309 (-3.03) -0.242 (-235) -0.353 (-4.04) 3054 -0.200 (-1.89) -0.104 (-0.97) -0.02¢ (-0.34) 3.300
D+4 -0.185 (-1.80) -0.117 (-1.13) -0.016 (-0.18) 3033 -0.105 (-1.01) -0.008 (-0.08) 0.051 (0.57) 3.246
D+5 -0193 (-1.87) -0.125 (-1.20) -0.193 (-221) 3070 -0232 (-219) -0.136 (-1.28) -0.05€ (-0.63)  3.332
D+6 0.040 (041) 0108 (1.10) -0.002 (-0.02) 2.83f -0.355 (-3.33) -0.260 (-246) -0.07€ (-0.86)  3.250
D+7 -0175 (-1.74) -0.106 (-1.04) -0154 (-1.75) 2974 -0238 (-2.22) -0.143 (-1.32) -0.02C (-0.23) 3352
D+8 -0.229 (-2.34) -0.160 (-1.61) -0.101 (-1.20) 2.923 -0.207 (-1.99) -0.110 (-1.05) -0.002 (-0.02) 3.231
D+9 -0.025 (-024) 0.044 (042) -0061 (-067) 3074 -0191 (-1.75) -0.095 (-0.87) -0.115 (-1.29)  3.408
D+10 -0.119 (-1.18) -0.049 (-0.49) -0.047 (-0.55) 2971 -0.051 (-0.47) 0.045 (041) -0.08¢ (-0.99) 3.435
CAR(-10, -1) 1.827 (498) 2508 (6.59) 2.285 (7.65) -3.175 (-8.25) -2.215 (-551) -1.47¢ (-4.71)
CAR(0,+1) 1.174 (7.48) 1311 (8.36) 1.567 (11.33) 0.173 (1.02) 0.366 (2.15) -0.044 (-0.30)
CAR(0,+10) -0.012 (-003) 0738 (1.92) 0451 (1.48) -1544 (-400) -0491 (-121) -0.36€ (-1.16)
CAR(+1,+10) -1.215 (-350) -0.533 (-1.46)  -1.131 (-3.95) -1.304 (-357)  -0.347 (-0.90) 0.11F  (0.38)
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Table 6. (Continued)

Panel B. Domestic institutions normalized order-imbalance events

Net Buy (N=2,155)

Net Sell (N=2,331)

Event Day Raw ret M ean-adj ret Market-adj ret [M ean-ad Raw ret M ean-adj ret Market-adj ret|Mean-adj
ret| ret|
D-10 -0.208 (-237) -0.103 (-1.17) 0003 (0.04) 305§ -0.417 (-429) -0343 (-351) -0.281 (-347) 3604
D-9 -0.028 (-0.32) 0.080 (0.90) 0.097 (1.30) 3.06] -0.182 (-1.88) -0.106 (-1.09) -0.292 (-3.53) 3.601
D-8 0121 (1.33) 0228 (249 0199 (2500 3174 -0.178 (-1.84) -0102 (-1.05) -0.172 (-208)  3.590
D-7 0.007 (0.07) 0114 (1.27) 0093 (1.22) 3114 -0244 (-254) -0165 (-1.70) -0.20C (-243) 3579
D-6 0119 (1.33) 0225 (253) 0120 (152) 3129 -0.339 (-351) -0.262 (-271) -0157 (-1.91) 3560
D-5 0.161 (1.78) 0.266 (2.92) 0.203 (2.58) 3154 -0437 (-459) -0.361 (-3.79) -0.18t (-2.20) 3511
D4 0.179 (1.99) 0.285 (3.15) 0.255 (3.31) 3141 -0.303 (-3.13) -0.228 (-2.34)  -0.17t (-1.99) 3.598
D-3 0289 (3.19) 0394 (432) 0419 (517) 3219 -0616 (-6.29) -0540 (-549) -0.447 (-543) 3678
D-2 0341 (385 0447 (501) 0517 (668 3114 -0530 (-542) -0.454 (-462) -0.321 (-3.83)  3.680
D-1 0.243 (2.60) 0.350 (3.73) 0.554 (6.87) 3289 -0.075 (-0.74) 0.000 (0.00) -0.27Z (-3.07) 3.777
DO 0.470 (5.08) 0.576 (6.28) 0.892 (10.82) 3.232 1.198 (11.45) 1.274 (12.16) 0.65€ (6.91) 4117
D+1 -0.373 (-398) -0.267 (-2.83) -0.436 (-5.23) 3.327 0.798 (7.91) 0.875 (8.65) 0.802 (8.77) 3.893
D+2 -0200 (-215) -0.093 (-1.00) -0.298 (-365 3290 0.083 (0.84) 0160 (1.61) 0308 (344) 3735
D+3 -0.228 (-2.46) -0.123 (-1.31) -0.205 (-2.60) 3.284 0.000 (0.00) 0.075 (0.77) 0.13¢ (1.64) 3.640
D+4 -0.242 (-264) -0136 (-1.47) -0118 (-1.45 3211 -0.114 (-1.17) -0.039 (-0.39) -0.037 (-044)  3.667
D+5 -0.203 (-225) -0.097 (-1.07) -0141 (-179) 3179 -0.161 (-1.65) -0.085 (-0.87) -0.045 (-0.53)  3.624
D+6 -0220 (-238) -0.116 (-1.25) -0.120 (-142) 3229 -0.153 (-1.56) -0.077 (-0.79) -0.035 (-042) 3.626
D+7 -0.254 (-2.69) -0150 (-1.58) -0.147 (-1.82) 331§ -0.118 (-1.21) -0.042 (-043) -0.092 (-1.08) 3.617
D+8 -0.260 (-2.82) -0.155 (-1.66) -0.203 (-2.47) 3.259 0.297 (3.03) 0.374 (3.79) 0.034 (0.40) 3.672
D+9 -0.079 (-0.84) 0025 (0.26) -0141 (-1.72) 3360 0220 (2290 0296 (3.06) 0102 (1.21) 3598
D+10 -0.062 (-0.67) 0.043 (0.46) -0.159 (-2.04) 3.227 0.107 (1.12) 0.183 (1.90) 0.05¢ (0.70) 3.550
CAR(-10, 1) 1212 (3.58) 2.265 (6.43) 2.438 (8.86) -3.273 (-9.22) -2522 (-6.88) -2.467 (-8.37)
CAR(0,+1) 0.097 (0.73) 0.309 (2.31) 0.458 (3.83) 1.993 (12.70) 2.145 (13.63) 1.457 (10.34)
CAR(0,+10) -1.639 (-491) -0.487 (-1.39) -1.063 (-3.81) 2150 (5.95) 2983 (7.91) 1.882 (6.32)
CAR(+1,+10) -2109 (-650) -1.063 (-3.12)  -1.955 (-7.22) 0.952 (2.80) 1.709 (4.82) 1.22€ (4.32)




Table 6. (Continued)

Panel C. Foreigners normalized order-imbalances matched with domestic institutions

Net Buy (N=1,451)

Net Sell (N=1,594)

Event Day Foreigner Institution Difference  Cumulative Differencein Foreigner Institution Difference  Cumulative Differencein
Mean-Adj MeanAdj Ret Difference  |[Mean-Adj Ret|]| Mean-Adj MeanAdj Ret Difference  |Mean-Adj Ret|
Ret Ret
D-10 0.142 (1.32) -0.02C (-0.19) 0.157 (1.04) 0.157 (1.04) 0.055 (0.55) -0.06¢ (-0.66) 0.047 (0.41) -0.102 (-0.66) -0.102 (-0.66) -0.384 (-3.93)
D-9 0.082 (0.76) 0.07¢ (0.73) -0.001 (-0.01) 0.130 (0.56) 0.135 (1.36) -0.157 (-1.48) 0.117 (1.02) -0.318 (-2.00) -0.389 (-1.61) -0.260 (-2.65)
D-8 0.00¢ (0.08) 0.087 (0.77) -0.073 (-0.46) 0.030 (0.10) -0.137 (-1.36) -0.13% (-1.26) 0.11€ (1.03) -0.240 (-1.52) -0.643 (-2.08) -0.170 (-1.71)
D-7 0.12¢ (1.22) 014z (1.32) 0.003 (0.02) 0.070 (0.20) -0.073 (-0.74) -0.012 (-0.12) -0.031 (-0.28) 0.025 (0.16) -0.725 (-1.96) -0.165 (-1.62)
D-6 0.205 (1.90) 0.101 (0.93) 0.098 (0.65) 0.178 (0.46) -0.031 (-0.31) -0.337 (-3.23) 0.02¢ (0.23) -0.373 (-2.44) -1.143 (-2.74) -0.233 (-2.35)
D-5 0.327 (3.06) 0334 (3.11) -0.009 (-0.06) 0.158 (0.37) -0.024 (-0.25) -0.342 (-3.18) -0.18¢ (-1.66) -0.170 (-1.07) -1.212 (-2.61) -0.144 (-1.44)
D4 0.287 (2.64) 0454 (4.16) -0.178 (-1.17) -0.013 (-0.03) 0.001 (0.01) -0.12€ (-1.18) 0.10z (0.90) -0.213 (-1.38) -1.333 (-2.60) -0.244 (-2.52)
D-3 0.11f (1.11) 025z (2.24) -0154 (-1.02) -0.123 (-0.26) -0.239 (-2.51)| -0.38€ (-3.58) -0.12¢ (-1.12) -0.252 (-1.62) -1.690 (-3.04) -0.215 (-2.17)
D-2 0477 (4.49) 0661 (6.09) -0.172 (-1.13) -0.384 (-0.76) -0.107 (-1.11)] -0.47Z (-4.18) -0.57z (-4.98) 0.092 (0.57) -1.508 (-2.61) -0.105 (-0.99)
D-1 0.60¢ (5.71) 0.50€ (4.72) 0.103 (0.69) -0.355 (-0.66) -0.003 (-0.03)] -0.42€ (-3.70) 0.134 (1.12) -0.559 (-3.41) -1.912 (-3.18) -0.046 (-0.43)
DO 1.19€ (11.28) 0.961 (8.80) 0.237 (1.63) -0.083 (-0.15) -0.031 (-0.31) -0.232 (-1.96) 0.88€ (7.20) -1.118 (-6.91) -2.833 (-4.61) -0.216 (-2.09)
D+1 0.004 (0.03) -0.22t (-2.20) 0.232 (1.50) 0.237 (0.41) -0.016 (-0.16) 0.502 (4.50) 0.524 (4.53) -0.019 (-0.12) -2.740 (-4.28) -0.147 (-1.46)
D+2 0.04¢ (0.46) -0.24€ (-217) 0299 (1.92) 0.652 (1.08) -0.230 (-2.37) -0.051 (-0.46) 0.05z (0.46) -0.103 (-0.66) -2.749 (-4.09) -0.089 (-0.88)
D+3 -0.254 (-2.43) -0.117 (-1.02) -0.144 (-0.91) 0553 (0.87) -0.293 (-2.90)| -0.091 (-0.83) 0.25t (2.26) -0.354 (-2.27) -3.069 (-4.37) -0.167 (-1.63)
D+4 -0.132 (-1.26) -0.23¢ (-2.13) 0.116 (0.76) 0.812 (1.23) -0.228 (-2.24)| -0.022 (-0.21) 0.157 (1.40) -0.184 (-1.17) -3.172 (-4.33) -0.159 (-1.55)
D+5 -0.115 (-1.09) -0.211 (-1.93) 0.102 (0.66) 0.846 (1.22) -0.154 (-1.58)| -0.12C (-1.10) -0.03% (-0.29) -0.085 (-0.53) -3.113 (-4.10) -0.160 (-1.61)
D+6 0.09¢ (0.99) -0.281 (-255) 0.378 (252) 1221 (1.71) -0.359 (-3.62) -0.27¢ (-2.57) 0.065 (0.57) -0.358 (-2.24) -3.682 (-4.59) -0.241 (-2.32)
D+7 -0.092 (-0.89) -0.154 (-1.38) 0.048 (0.31) 1.440 (1.94) -0.281 (-2.83)| -0.12t (-1.13) 0.02% (0.20) -0.138 (-0.86) -3.714 (-4.54) -0.213 (-2.09)
D+8 -0.161 (-1.59) -0.317 (-2.87) 0.139 (0.94) 1537 (1.98) -0.246 (-2.45)| -0.167 (-157) 0282 (2.38) -0.444 (-2.81) -4.015 (-4.76) -0.426 (-4.13)
D+9 0.024 (0.22) -0.00: (-0.03) 0.049 (0.32) 1596 (2.00) -0.094 (-0.95) -0.127 (-1.13) 0.444 (3.92) -0.574 (-3.55) -4.329 (-4.96) -0.042 (-0.41)
D+10 -0.07¢ (-0.72) 0.03: (0.30) -0.090 (-0.60) 1.669 (2.06) -0.189 (-1.92) 0.04¢ (0.43) 0.01f (0.13) 0.018 (0.12) -4.270 (-4.80) 0.043 (0.43)
CAR(-10, -1) 237C (6.27) 258c (6.45) -0.222 (-0.42) -2.44¢ (-5.96) -0.37% (-0.85) -2.002 (-3.44)
CAR(0,+1) 1201 (7.57) 0.73E (4.70) 0.468 (2.12) 0.26¢ (1.56) 1.40€ (7.87) -1.137 (-4.75)
CAR(0,+10) 0.54¢ (1.39) -0.79% (-1.89) 1357 (241 -0.65¢ (-1.59) 2.664 (6.03) -3.340 (-5.56)
CAR(+1,+10) -0.65C (-1.74) -1.754 (-4.28) 1.120 (2.06) -0.427 (-1.08) 1.77¢ (4.27) -2.222 (-3.87)
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Table 6. (Continued)

Panel D. Domestic individuals normalized order-imbalance events

Net Buy (N=2,328)

Net Sell (N=2,191)

Event Day Raw ret M ean-adj ret Market-adj ret [M ean-ad Raw ret M ean-adj ret Market-adj ret|Mean-adj
ret| ret|
D-10 -0531 (-542) -0452 (-460) -0.312 (-3.87) 364§ -0.181 (-206) -0.085 (-0.96) 0021 (0.28) 3133
D-9 -0.177 (-1.81) -0.098 (-1.00) -0.262 (-3.16) 3.693 0.009 (0.10) 0.107 (1.18) 0.18C (2.34) 3.205
D-8 -0.130 (-1.35) -0.050 (-0.51) -0.123 (-1.53) 3.591 0.038 (0.43) 0.136 (1.49) 0.192 (2.39) 3.192
D—7 -0.283 (-293) -0.199 (-205  -0.277 (-3.32) 3601 -0.130 (-1.45  -0.032 (-0.36) 0.041 (0.54) 3141
D-6 -0599 (-6.18) -0518 (-5.36) -0.320 (-3.86) 3597 0.052 (0.57) 0149 (166) 005 (0.76)  3.193
D-5 -0.578 (-6.01) -0.498 (-5.17) -0.247 (-3.00) 3.58( 0.175 (1.92) 0271 (2.96) 0.255  (3.26) 3.229
D4 -0.408 (-4.22) -0.328 (-3.37) -0.236 (-2.75) 3.629 0.141 (1.58) 0.238 (2.65) 0.302 (3.89) 3.179
D-3 -0.781 (-7.96) -0.700 (-7.11) -0.605 (-7.38) 3700 0289 (3.25) 0.385 (4.30) 043c (546) 3217
D-2 -0916 (-9.13) -0.834 (-829) -0564 (-670) 3851 0378 (426) 0474 (532) 0508 (652)  3.139
D-1 -0403 (-392) -0.322 (-312) -0.561 (-6.41) 3.896 0.333 (3.61) 0.430 (4.65) 0.542 (6.80) 3.282
DO 0.888 (8.18) 0.968 (8.92) 0.235 (2.40) 4.28( 0.631 (6.78) 0.727 (7.89) 1.165 (14.13) 3.296
D+1 0.810 (7.98) 0.891 (8.76) 0.865 (9.39) 3960 -0.353 (-3.75) -0.256 (-2.71)  -0.38€ (-4.56) 3371
D+2 0084 (0.82) 0.165 (1.61) 0348 (385 3904 -0.153 (-1.65 -0.057 (-061) -0.294 (-359) 3316
D+3 0.009 (0.09) 0.089 (0.89) 0.233 (2.78) 3.73¢ -0.223 (-241) -0.127 (-1.37) -0.242 (-3.03) 3.328
D+4 0.029 (0.29) 0.109 (1.09) 0.040 (0.47) 376§ -0.334 (-365) -0.238 (-257) -0.232 (-2.83) 3.266
D+5 -0155 (-155) -0.074 (-0.74)  0.048 (056) 3719 -0.150 (-1.67) -0.054 (-059) -0.124 (-1.60)  3.204
D+6 -0137 (-1.37) -0.057 (-057) 0107 (1299 3730 -0.151 (-1.63) -0.055 (-0.60) -0.12% (-1.51)  3.257
D+7 -0100 (-1.01) -0.020 (-0.20) -0.042 (-049) 373 -0223 (-239) -0.127 (-1.36) -0.11€ (-1.45)  3.304
D+8 0336 (340) 0415 (4.17) 0.149 (L.79) 37271 -0402 (-4.38) -0.306 (-3.31) -0.294 (-3.64) 3.279
D+9 0086 (0.88) 0.165 (1.67) 0085 (1.01) 3714 -0.173 (-1.85) -0.078 (-0.83) -0.177 (-2.18)  3.349
D+10 0.185 (1.87) 0.264 (2.65) 0.155 (1.82) 3749 -0.138 (-1.50) -0.043 (-0.47) -0.211 (-2.68) 3.232
CAR(-10, 1) -4.734 (-13.21)  -3.942(-10.67)  -3.459 (-11.71) 1.097 (3.26) 2.057 (5.88) 2.51¢ (8.99)
CAR(0,+1) 1.696 (10.65) 1.857 (11.64) 1.097 (7.67) 0.279 (2.03) 0.472 (3.45) 0.78C (6.38)
CAR(0,+10) 2030 (539 2907 (742) 2216 (7.18) -1.654 (-491) -0607 (-172) -1.023 (-3.67)
CAR(+1,+10) 1.143 (3.25) 1.939 (5.29) 1.981 (6.76) -2.285 (-7.04)  -1.334 (-390) -2.18¢ (-8.16)
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Figure 1. Number of events (stock-days) with large abnormal returns (961202~981130: 586 days)
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