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Abstract

This paper studies the relationship between momentum trading and informa-
tion. I present a variety of evidence supporting the hypothesis that momentum
trading is linked to a lack of information. Using foreign portfolio flows in individ-
ual stocks I document significant momentum trading in stocks on which foreign
investors potentially have more informational disadvantages. Small stocks, stocks
with high volatility and low liquidity, stocks that are financially less integrated and
have greater foreign exchange risk are subject to greater momentum trading. More-
over, stocks on which foreign trades indicate lower future profitability are subject to
higher momentum trading. Additionally, I show that momentum trades exert con-
temporaneous price pressure and have no valuable longer-run information content.
The contemporaneous price pressure of 2.30% per month is followed by a signifi-
cant return reversal in the following two quarters. Finally, there is strong evidence
that foreign investors do not possess local market specific information. Momentum
trading by foriegn investors is triggered by the past profitability of the momentum
factor in the local market. However, the negative profitability of momentum makes

momentum trading a sub-optimal trading strategy.

*I am grateful to my supervisor David Goldreich for all his generous support. I thank my committee
members Craig Doidge and Tom McCurdy. I also thank Esther Eiling, Lukasz Pomorski, Liyan Yang,
Raymond Kan and Jan Mahrt Smith for their valuable comments. All remaining errors are mine.

fCorresponding Author: Emre Konukoglu, Rotman School of Management, University of Toronto,
e-mail: emre.konukoglu@rotman.utoronto.ca



Fama (1998) and Schwert (2003) give momentum a special place among asset pricing
anomalies in the sense that 1) it persists across all categories of stock characteristics, in
international markets and consistently through time, and 2) it has not disappeared or
weakened despite being widely used by investors since its documentation by Jegadeesh
and Titman (1993, 2001) and Chan, Jegadeesh, and Lakonishok (1996)." The aim of this
study is to contribute to the momentum literature by analyzing the momentum trading
by foreign investors in relation to its informational content. More specifically, I ask the
question whether momentum trading by foreign investors can be attributed to their lack
of information in local stocks.

I suggest that momentum trading can be attributed to uninformed investors in the
presence of asymmetric information. Looking at trades in the cross-section of stocks, I
show that foreign investors engage in momentum trading strategies when they are at an
informational disadvantage. My results contribute to the general understanding of the
momentum in asset returns in two important ways. First, I provide empirical evidence
on previously untested implications of theories on momentum. These theories predict
that uninformed momentum traders can lead to momentum in the presence of asymmet-
ric information. I test the hypothesis that momentum trading is linked to uninformed
investors. Secondly, my results have implications for the interpretation of the use of
momentum trading by institutional investors. The uninformed nature of the momen-
tum trading challenges the conventional approach that attributes superior investment
performance of institutional investors to the use of momentum trading.

Numerous theories have been developed to explain momentum in asset returns as a
result of momentum trading under certain market imperfections. Most of these models
use an asymmetric information environment where uninformed investors chase returns

and limits to arbitrage in the form of market frictions temporarily prevent the prices

!Grinblatt, Titman and Wermers (1995), Nofringer and Sias (1999), Cai and Zheng (2004) and Sias
(2004) provide evidence on momentum trading of mutual fund managers using the data from 13f filings.



from reverting back to the fundamentals.? Earlier static models show how uninformed
momentum trading can cause temporary price distortions despite the existence of in-
formed arbitrageurs (e.g. Cutler, Poterba and Summers (1990), and Delong, Shleifer,
Summers and Waldmann (1990)). Later dynamic models further focus on the causal
link between momentum trading and momentum (e.g. Wong (1993), Brennan and Cao
(1996), Barberis, Shleifer and Vishny (1998), Hong and Stein (1999), and Watanabe
(2008)).

Despite all the models that link momentum trading with the absence of information
there is not much empirical evidence on the theoretical implications.> More specifically,
the empirical question of whether momentum trading is done by uninformed traders
is still outstanding. Several studies attribute momentum trading to be the key factor
for return persistence in mutual fund returns (e.g. Grinblatt, Titman and Wermers
(1995) and Wermers (1997)). On the other hand, Carhart (1997) claims that the positive
momentum loading of institutional portfolios is not due to an active trading strategy. I
motivate the analysis of the link between momentum trading and information with the
conflicting approaches between theoretical and empirical results on momentum trading.

There are two important reasons why foreign portfolio flows in an emerging stock
market, such as Turkey, provide an excellent medium to analyze momentum trading in
relation to information. First, unlike the case for foreign investors there is considerable
evidence showing that institutional investors are sophisticated.* For my purpose of estab-

lishing a link between information and momentum trading it is useful to analyze a group

2Shleifer and Vishny (1997) develop a framework where high risk aversion and other sources of market
imperfections can prevent the arbitrage trading from bringing the prices back to fundamental levels.

3 A branch of behavioral finance literature focuses on the link between overconfidence and momentum.
Daniel and Titman (1999), Jiang, Lee and Zhang (2005), and Zhang (2006) show that there are higher
momentum profits on stocks with higher informational uncertainties, which is explained by investor
overconfidence.

“Institutional investors are shown to be informed. Badrinath, Kale and Noe (1995) and Sias and
Starks (1997) show that institutional investors facilitate information transmission into stock prices. In
both studies the returns of stocks with more institutional ownership lead the returns of the ones with
less institutional ownership.



of investors that are known to be informationally disadvantaged. The empirical evidence
on the profitability of foreign portfolio investments suggests that foreign investors have
informational disadvantages compared to their local counterparts.> Moreover, Brennan
and Cao (1997) formally develop a portfolio optimization model for international invest-
ments and show that the asymmetric information foreign investors face in local markets
can explain the positive relation between foreign portfolio inflows and local returns. Also
geographical distance alone is related to trading profits among different investor groups
(Hau (2001)).

Second, the data on trades enables us to construct more robust momentum trading
variables compared to the ones used by studies on US institutional holdings. Institu-
tional holdings data has certain weaknesses in terms of measuring momentum trading.
Momentum trading measures that are based on the changes in portfolio weights between
two observations are dominated by trades in large-cap stocks. Furthermore, the inflows
to institutional portfolios also are not accounted for when creating holdings-based mea-
sures.® Another relative strength of my data set compared to institutional holdings is the
monthly frequency and therefore has less risk of missing interim trading that potentially
can have an impact on empirical results.

This paper fills an important gap in the momentum literature by providing evidence
that momentum trading occurs because of the lack of information. I analyze the relation
between information and momentum trading in three different ways: (1) I show that
momentum trading is concentrated in stocks with relative informational inefficiencies. I
proxy the relative informational inefficiencies of foreign investors with stock character-
istics such as size, return volatility, liquidity, foreign exchange risk, and global financial

integration. Using stock level monthly foreign investor trading data I document momen-

5Stulz and Kang (1997), Choe, Kho and Stulz (2005), Dvorak (2005), and Kalev, Nguyen and Oh
(2008) show the inferior trading profits of foreign investors compared to their local counterparts or with
respect to the local index return in Japanese, Korean, Indonesian and Finnish stock markets, respectively.

6Sias (2007) discusses the weaknesses of holdings based data sets in terms of measuring momentum
trading behavior of institutional investors in detail.



tum trading by foreign investors decreases in size, liquidity and increases in volatility.
Moreover, stocks that are financially segmented from global markets and that have greater
foreign exchange risk are subject to greater momentum trading by foreign traders. (2)
Momentum trades by foreign investors cause high contemporaneous price pressure. An
equal-weighted portfolio of foreign momentum buys outperforms a portfolio of foreign
momentum sells during the month of momentum trades by 2.30% per month. The con-
temporaneous price pressure is followed by a strong return reversal: in two quarters there
is complete return reversal for equal-weighted portfolio returns. I show that the strong
return reversal following momentum trades leads to implementable investment strategies
that have risk-adjusted returns of up to 8% per annum. (3) I show that momentum
trading by foreign investors is triggered by the past profitability of the momentum factor
in the local market. There is greater momentum trading by foreign investors following
the months of high profitability of the momentum factor. However, a momentum trading
strategy in the local market is shown to be a sub-optimal trading strategy in general. For
portfolio formation and holding periods of one to twelve months I show that momentum
has negative profitability and hence cannot be an informed trading strategy in the local
market.

The contribution of this this paper is important in terms of providing empirical evi-
dence on the link between information and momentum trading. Moreover, the empirical
analysis is conducted using data from the Turkish stock market, which has not been
analyzed in this context before.

The remainder of the paper is organized as follows. Section 2 describes my novel
data set and its special use for my purposes. Section 3 analyzes how well the foreign
investors are informed in the Turkish market. Section 4 describes my individual stock
level information variables that measure the relative informational efficiency on the cross-
section of local stocks. Section 5 presents the momentum trading results at individual

stock level. Section 6 presents momentum trading by foreign investors across different



stock characteristics. Section 7 shows the price impact of momentum trading done by
foreign investors as well as the subsequent medium-term price reversal and describes
the investment strategy I develop. Section 8 analyzes the profitability of momentum in
the local market with its relation to momentum trading by foreign investors. Section 9

outlines my conclusion.

1 Summary Statistics and Data Description

The data set includes monthly foreign portfolio transactions for individual stocks listed
on the Istanbul Stock Exchange (ISE) between January of 1997 and June of 2008.” The
foreign trading data is matched with firm level variables such as price, market capitaliza-
tion and trading volume from Datastream. I can match both data sets with reasonable
success: on average more than 95% of stocks have both Datastream and foreign trad-
ing data. I also use MSCI world index return series for world returns (rtglb) and MSCI
Turkey index returns for the local index returns (rl°¢). The ISE is the only stock market
in Turkey and has been open to international portfolio flows since 1989.%

The data set has monthly aggregate buy and sell trades by all foreign investors at
the individual stock level. The foreign trades are observed both in Turkish Lira (TL)
and number of shares traded within the given month. I define four different variables on
foreign trades at individual stock level: b! stands for foreign buys in TL, b;* stands for
number of shares bought by foreign investors, si stands for foreign sells, and, s;* stands
for number of shares sold by foreign investors.

The ISE has rapidly grown in market size during the sample period. In Table 1, I
report the foreign trading activity on the ISE in annualized USD variables. The total

market capitalization in the local market (MC"¢) increased from approximately $49

"Foreign portfolio investment data is publicly available at http://www.ise.org/.

8The official liberalization date of the ISE for foreign portfolio flows is August, 1989. The first closed-
end country fund for Turkey started in December, 1989 and the first Turkish ADR was cross-listed in
July, 1990.



billion in 1997 to $225 billion in 2008. Foreign participation has increased proportionally
more relative to the market size. Aggregate annual foreign buys B¢ and sells S%¢
relative to the local market capitalization increase fourfold during the sample. There
is also an upward trend in foreign trading volume in the Turkish market: the average
relative foreign trading volume - defined as the proportion of foreign trades in the entire
trading volume - F'V%¢ in individual stocks has increased from 14.20% in 1997 to 46.40%
in 2008.

International equity data from Datastream has certain data entry errors (see Ince and
Porter (2006)). I use two different screenings to eliminate stocks with data errors. When
I use daily data I eliminate errors by removing all daily observations with returns greater
than one in absolute value and require each stock to have at least 18 return observations
in any given month. In the monthly data set each stock has to have at least nine valid
return, trading volume and price observations in a given year to be included in the data
set. My final data set includes 38,168 stock-month observations that have valid return

and foreign trading variables.

2 The Informational Disadvantages of Foreign In-
vestors

In this section, I show that foreign investors have informational disadvantages compared
to their local counterparts in Turkey. One of my key advantages of using foreign invest-
ment data to measure the information content of momentum trading is the informational
disadvantages of foreign investors in Turkey. Numerous papers have analyzed the trading
performances of foreign investors in comparison to local investors and there is evidence
on both inferior trading performance of foreign investors (e.g. Choe, Kho and Stulz

(2005), Dvorak (2005), and Kalev, Nguyen and Oh (2008)) and superior trading perfor-



mance of foreign investors (e.g. Grinblatt and Keloharju (2000), and Chen, Johnson, Lin
and Liu (2009)) compared to the their local counterparts. I measure the informational
disadvantages of foreign investors with their trading performances in the Turkish market.

To show that foreign investors in Turkey are informationally disadvantaged, I employ
two different performance measures to proxy the relative information level of foreign in-
vestors. The first measure compares the sell and buy prices of foreign trades of individual
stocks within a given month. The profitability index (PI}) uses foreign buys and sells
in TL (b and s!, respectively) and the number of stocks bought and sold by foreign
investors (b}* and s}’, respectively). PI is defined as the ratio of trade-weighted average

sell price divided by the trade-weighted average buy price by foreign investors for each

stock-month observation (PI; = “t-). Bae, Yamada and Ito (2006) use a very similar

¥t

measure to compare the trading pelfformance of foreign investors to performance of locals
in Japan. In the context of this paper, the ideal analysis would include deriving the PI}
measure for local investors for comparison. Unfortunately, the limitations of the data set
disables the derivation of a measure for local investors. However, under the assumption
that the local investors are counterparties for all the foreign trades, the PI} measure for
the local investors is the negative of the one for foreign investors.” In other words, the
data availability limits the direct comparison of the trading performances of local and
foreign investors, but it should be reasonable to assume that the PI! measures for local
and foreign investors are strongly negatively correlated.

The idea behind the PI} measure is that if foreigners are well informed about a
certain stock they can be expected to trade at favorable prices, i.e. on average their buy
prices should be lower than their sell prices. An average PI; value of greater than one
corresponds to superior trading performance and a value of less than one is associated with

inferior trading performance by foreign investors. PI} targets measuring the short-term

9The sufficient condition for this equality is that the local traders are the counterparties for both
buys and sells by foreign investors.



information content of foreign trades. I report the equal-weighted and value weighted
averages of PI! in the full-sample as well as in each year in Table 2. Both equal-weighted
and value-weighted averages of PI! suggest poor trading performance of foreign trades.
Full-sample pooled averages are below one at the 5% confidence level. Most of the annual
averages also support these conclusions: Only two out of 24 annual averages are greater
than one at the 5% level. The lower value-weighted averages suggest that poor trading
performance of foreign investors is not due to any small stock effect.

The second measure for the investment performance of foreign investors is based on
the future profitability of portfolios formed by their normalized net buys. f; measures

the foreign buys normalized by the total foreign trading volume at individual stock level

(fi = Zz;zz)lo Using f/, T estimate the future profitability of foreign trades in the
following month. I define GT} as the product of last month’s foreign net buy (f; ;) with
current month’s return (r}). In Table 2, I report the sample averages of GT}, which
corresponds to the returns of the portfolio that is built with the weights of last month’s
foreign portfolio inflow variable (f/ ;). The equal-weighted average value of GT} can
be considered as the raw returns of the equal-weighted portfolio built by using ff , as
portfolio weights. In the full sample the equal-weighted average for GT} is 0.12% per
month and is not statistically significant at the 5% level. The value-weighted average
value is statistically significant but also has low level of economic significance. A more
realistic performance measure for foreign trades takes benchmarking strategies by foreign
investors into account. In order to control for potential benchmarking strategies and/or
to estimate risk-adjusted returns, I define two alternative measures. GT;’ZOC uses the
local market as the appropriate benchmark and is defined as the product of f; ; with

the current month’s excess returns with respect to the local market return (GTZ"ZOC =

fi, (= rloc)). Similarly, GT;*" uses the global market as the benchmark and is defined

10My foreign inflow variable can also be interpreted as the net excess demand of foreign investors as
used in Lakonishok, Shleifer and Vishny (1992). The main difference of f{ is that it is normalized by
total trading volume instead of market capitalization.



as the product of f/ | with the current month’s excess returns with respect to the global
market return (GT}9" = fi  (rf — r%"")). I report the value-weighted avarages of both
measures in the last two rows of Table 2. With the introduction of either index return
the future returns of portfolios built by foreign trades turns out to be negative (-2.5%
per month for local index and -2.3% for global index). Most of the annual averages for
future portfolio returns also confirm the inferior trading performance of foreign investors.

Both approaches measuring the trading performance of foreign investors provide ev-
idence on the poor information content of foreign trades at ISE, indicating that foreign
investors at the ISE are not sophisticated or informed investors on average. Foreign in-
vestors on average sell at lower prices compared to their buys measured by PI;. Also the

portfolios built by foreign trades show low or negative future profitability measured by

GH, Gz—vti,loc and Gﬂi,glb.

3 Individual Stock Level Information Variables

Under the hypothesis that momentum trading is done due to a lack information there
should be more momentum trading by foreign investors in stocks in which they have more
informational disadvantages. The first method to establish the link between momentum
trading and information is to analyze momentum trading across different stock level
characteristics. The goal is to proxy for informational disadvantages of foreign investors
with firm-level information characteristics. The basic assumption is that foreign investors
are more likely to be uninformed in stocks with high informational asymmetries. I use
ten different information variables to proxy for stock level informational asymmetry. All
the information variables are for each stock-month observation.

The first candidate to measure cross-sectional variation in stock level informational

efficiency is size (MC{).}t MC} is defined as the average daily market capitalization

HT,0 and Mackinley(1990) show the lead-lag relationship between small and large stocks. Large stocks

10



variable from Datastream. As shown in Table 1, the ISE is highly concentrated in large-
cap stocks. There are on average 310 stocks per year during the sample period of 1997-
2008. In a given year, six to eight firms constitute 1/3 of the total market capitalization
and approximately 25 firms make up for another 1/3. T use size as an information proxy
for foreign investors since large-cap firms are relatively more transparent and more visible
globally. Size has also been used in the context of momentum trading by Lakonishok,
Shleifer and Vishny (1992), and Wermers (1999), who show that institutional investors
engage in more momentum trading on small stocks.

The second information variable is the monthly realized volatility (RV}') which is the
summation of squared demeaned daily returns for each stock. Realized volatility has
been used as an ex-post measure of time-varying volatility (Schwert (1989)). My prior is
that foreign investors are subject to greater levels of asymmetric information in highly
volatile stocks. I estimate RV’ for each stock each month using the daily return series
from Datastream.

My third information variable measures the foreign exchange risk for individual stocks.
Because of the volatile nature of the TL/USD exchange rate returns, I assume that higher
exchange rate risk corresponds to higher uncertainty and informational asymmetries for
foreign investors across individual stocks.!? The exchange rate exposure for firm i in
month t (fz3) is measured as the absolute value of the coefficient estimate for TL/USD
exchange rate returns in the local CAPM regression.'® I assume that foreign investors

have more informational disadvantages in high fz3! stocks.

have more informational efficiency and their returns lead small stock returns.

12T use a different variable for exchange rate exposure compared to the literature. The empirical results
in the international finance literature show that exchange rate exposure of individual firms increase with
their international business volume. Import-export firms and firms with high foreign revenues are shown
to have high foreign exchange exposure. See Doidge, Griffin and Williamson (2006) for a more detailed
review of the literature. My variable on the other hand targets to measure the foreign exchange risk and
is defined as the absolute value of the exposure to the TL/USD exchange rate returns.

13To estimate the exchange rate exposure for individual stocks I use the local CAPM with TL/USD
exchange rate returns as an additional variable. Using daily return series each month I estimate the
exchange rate exposure for individual stocks. The absolute value of the coefficient estimate on the
exchange rate returns is defined as fx3;.

11



I use two liquidity measures as information variables.!* The assumption is that foreign
investors face higher informational asymmetries in illiquid stocks due to slower incorpora-
tion of information into prices. Trading turnover (T'0?) is the first liquidity variable I use
in this study. TO; is defined as the monthly average of daily stock level trading turnovers
(number of traded shares/total number of shares outstanding). A higher TO} represents
higher liquidity. In addition, I use Amihud’s (2002) measure to account for price impact
dimension of liquidity. AM; is a measure of liquidity and intuitively measures how much
prices move in absolute value for a unit change in trading volume (AM;} = —1_—).
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The next two information variables are constructed using foreign investorg’ trades
in individual stocks. The foreign trading variable, FV}', measures the average relative
foreign trading volume. It is defined as the ratio of TL-foreign trading volume over
the TL-total trading volume for each stock.' FO! is my proxy for stock level foreign
ownership. Inspired by Merton (1987), I assume that foreign investors will have more
incentives to learn about stocks that they own more of, because there are fixed costs
associated in gathering stock specific information. Unfortunately, in my sample I do not
have the actual portfolio holdings of foreign investors at any point. My proxy for stock
level foreign ownership is constructed by cumulatively adding the past foreign portfolio
flows. FO;} for each individual stock is created by adding the net foreign buys through
time and compounding them by returns. Nominal foreign ownership is also normalized

by the MC! in order to control for potential concentration of foreign investors in large

i~ (b—sp) ()
cap stocks (FO; = >, _, W)
FO! is biased because I assume that at the beginning of the sample period the foreign
ownership is negligible relative to their inflows during the sample period. I am reasonably

confident in this assumption given the increase in foreign portfolio flows during the sample

14See Aslan, Easley, Hvidkjaer and O’Hara (2009) for a more general discussion on the use of stock
level liquidity variables as information proxies.

15T have the prior that foreign traders know more about the stocks that they trade more, as modeled
by Arrow (1962) and Grossman, Kihlstrom and Mirman (1977) and documented by Seru, Shumway and
Stoffman (2008).
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period. Even if the bias is higher than anticipated it should still be useful for my purposes
in this paper. Like all the other information variables in this section, I use the foreign
ownership proxy to rank stocks on the cross-section. In other words, as long as the
ignored foreign ownership at the beginning of the sample is proportional to or negligible
compared to foreign inflows during the sample, the measure should work reasonably well
for ranking purposes.

The next information variable measures the level of financial integration to global
markets. F'I} is the variable of financial integration for individual stocks and is defined as
the relative explanatory power of the global market factor over the local market factor.
Intuitively, a relatively higher (lower) explanatory power of the global (local) market
factor corresponds to a higher level of financial integration. FI; is estimated for each
stock-month observation using a partially integrated international CAPM model utilizing
daily returns.'® My assumption is that foreign investors will have greater informational
disadvantages on less financially integrated stocks, which are stocks with low F'I} values.

I also use two information variables based on the trading performance of foreign trades.
Trading performance has been used as a proxy for informed trading by Alti, Kaniel and
Yoeli (2008). As described in previous sections, GT; measures the future profitability of
foreign trades, and PI} compares the average buy and sell price of foreign investors. For
both variables the basic assumption is that the trading performance of foreign trades is
higher for stocks in which they have less informational asymmetries.

In Table 3, I report the correlation structure between information variables with the
time series averages of cross-sectional correlation coefficients. Several clear patterns are

apparent in Table 3. Foreign investors trade and own larger stocks more, which confirms

16K onukoglu (2010) explains the estimation of FI} in greater detail. The partially integrated inter-
national CAPM assumes that local stocks are driven by both local and global market risk factors, for
which I use the local and global index returns, respectively. To avoid problems of multi-collinearity, in
the first step I orthogonalize the Turkish index returns, r/°¢, by the world-index returns, rtglb. In the
second step, I regress the excess returns (in excess of 1-month US treasury bill return) of stock returns

on the excess-world index returns and the orthogonalized Turkish index returns.
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the main findings in home bias literature. In addition, there is a greater level of foreign
ownership on liquid stocks, on stocks with less foreign exchange risk and greater levels of
financial integration. The correlations with size confirm the priors on other information
variables. Larger stocks are more liquid, and less volatile and have less foreign exchange
risk. Foreign trading performance shows interesting results: GTY is higher on larger stocks
and decreases in liquidity. On the other hand, PI} shows low correlations with most of the
other information variables and is negatively correlated with GT}, which suggests that
both variables measure different dimensions of trading performance of foreign trades.
The negative correlation between financial integration and size is of a mechanical nature

and is further explained in Konukoglu (2010).'7

4 Momentum Trading at the Individual Stock Level

4.1 Momentum Trading Measure

The measure of momentum trading is based on the methods used by Grinblatt, Titman
and Wermers (1995) and Kaminsky, Lyons and Schmuckler (1997). In both studies the
momentum trading measure for US institutional investors is created using their portfolio
holdings from 13-f filings. One of the key advantages of my data set is that I observe
portfolio flows directly without having to derive them from changes in portfolio holdings.
MT is the momentum trading measure and defined as the average of the products of

stock level foreign inflow variable f; and the last month’s returns (r{_;) across all stocks

MT = Zz]'v:1 ZtT:I ffri_l )

and months in the sample ( NT

Under the null hypothesis of no momentum trading MT is not significantly different

from zero. In Table 4, I report the pooled averages of MT for the entire sample as well as

1"Konukoglu (2010) uses the same financial integration and shows that larger stocks have lower financial
integration values due to the formula of FI}. Larger stocks have higher explanatory power of the local
and global market factors compared to small stocks and unproportionately higher for the explanatory
power of the local market factor.

14



in two subsamples, which are pre- and post-2001 periods. MT is greater than zero in the
full-sample at 5% significance. The subsample analysis shows that momentum trading
by foreign investors is only significant in the second half of the sample suggesting that it
is a more recent phenomena in the local market. Another interesting question is whether
momentum trading by foreign traders is symmetric across their buys and sells. A simple
analysis is to divide foreign trades into buys and sells and to calculate the M'T measures
in each subsample. In the next two columns, I report the MT values for the buys and and
sells seperately. The results suggest that momentum trading by foreign investors is only
relevant for buys and that there is contrarian foreign trading behavior for sell trades.

I use three alternative momentum measures that control for certain index returns
and the returns of the momentum factor in the local market.'®* Each alternative mo-
mentum measure uses the excess returns over a certain index to control for bench-
marking strategies by foreign investors. In other words, trading on past returns might
not be on the nominal stock returns but on the difference over certain benchmarks

the investors use. MT'"¢ uses the individual stock returns in excess over ISE returns

. ZN ZT f@(,,,z _rise ) b .
(MT'¢ = ===t —=0) - MIT9% uses the excess return over the MSCI world index

N T fi(ri_ —p9t .
returns (MT9"° = Z":lzt:%}( = t‘l)). Similarly, MT™°™ controls for the momentum

factor in the local market. The momentum factor is created using the portfolio formation
method introduced by Jagadeesh and Titman (1993) A more detailed description of the
momentum factor is given in Section 8. The results for MT"¢, MT9 and MT™™ are
reported in the Table 4. The momentum trading measure seems to be stronger with the
use of the local and global index returns. Not surprisingly, the use of the local momentum
factor reduces the statistical significance of the momentum trading measure.

In the next three columns, I report the value-weighted, FV/-weighted and FO;-

weighted averages of the different momentum measures. Value-weighted results indicate

18Grinblatt, Titman and Wermers (1995) and Wermers (1997) similarly report benchmark adjusted
momentum trading measures for US institutional investors.
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that there is less momentum trading for large stocks. FV,-weighted and FO;-weighted
results show higher momentum trading measures for stocks with higher foreign investor
participation. The difference of results with varying weighting schemes clearly suggests
that (1) foreign traders execute momentum trades heterogeneously on the cross-section
of stocks, and (2) that momentum trading is more pronounced for small stocks and for

stocks that are subject to greater foreign participation.

4.2 Regression Analysis

In this section, I conduct regression analysis to detect momentum trading by foreign
investors. One potential shortcoming of the results produced by the momentum trading
measure in the previous section is the inability to control for other factors that can affect
the relationship between foreign trades and past returns. The regression analysis enables
the use of exogenous factors and therefore provides robustness tests for the result with the
momentum trading measures. I use two different regression frameworks. First, I analyze
the cross-sectional momentum trading strategies by foreign investors using the Fama and
MacBeth (1973) (FM) regression framework. FM regressions consist of two steps. In the
first step I regress the foreign portfolio flows (ff) on past returns (r_,), and on firm level
controls (MCy, FV}, FO;, RV}, and AM}). I use the firm level information variables
on the right hand side in cross-sectional regressions to control for potential preferences
of foreign investors for certain types of stocks. In the second step, I take the time
series averages of the cross-sectional coefficient estimates and report them with robust
t-statistics in Table 5. I report FM regression results for three different specifications.
In the most simple specification I regress f; on r{_; and on its own past values, f/ ;. In
the second specification I add size and in the third specification I use all the firm level
controls together. The first two specifications result in statistically significant coefficient

estimates for r!_, at 5%. The economic significance of the effect is robust: One standard
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deviation increase in returns (20.5%) corresponds to a 3.25% increase in foreign portfolio
inflows. In the third specification the statistical significance of the effect declines to 10%,
but the economic significance remains at a similar level. Other important observations
from Table 5 are that foreign investors have a preference for large stocks with low return
volatility and for stocks that they already own more of.

As discussed by Skoulakis (2008), one potential criticism of FM regressions is biased
t-statistics under certain conditions. Therefore I also conduct panel regression analysis,
where least squares regressions are used with firm- and time-fixed effects. I use the
same three empirical specifications for panel regressions and report the results in the
last three columns of Table 5. The results are qualitatively similar; there is a higher
statistical significance for the coefficient estimate of r;_; with similar levels of economic
significance. One surprising result from Table 5 is the different signs for the coefficient
estimates for F'V;' in FM and panel regressions. I interpret this difference as an effect of
the added time-series dimension in the coefficient estimates in panel regressions, which is

fundamentally different from FM coefficients that are based on the cross-sectional effect.

5 Momentum Trading Across Different Stock Char-
acteristics

In this section, I examine the link between information and momentum trading by an-
alyzing the momentum trading of foreign investors across different stock characteristics.
The method consists of sorting stocks by information variables each month into three
subgroups and estimating the momentum trading measure by foreign investors in each

subgroup.!” In Table 6, I report the MT values for different subgroups created by the ten

9For size I use the break points at ISE instead of the absolute ranking method. I create the size
terciles by first determining the breakpoints in ISE. Small stocks are the smallest stocks that constitute
1/3t" of the total market capitalization each year. Medium and large stocks constitute the 2/3™ and
the totality of the market capitalization, respectively.
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information variables, which are described in the previous sections. The subgroups are
called low, medium and high. In Table 6, I also report the t-statistics for the difference
between the MT measures of the high and low groups (H-L).

Panel A reports the results for unconditional sorting and for MT measure and they
largely confirm the link between information asymmetries and momentum trading by
foreign investors. Momentum trading by foreign investors is concentrated in stocks with
potential informational asymmetries for foreign investors. Foreign investors are doing
momentum trades in small and illiquid stocks, stocks with high volatility, stocks with high
foreign exchange rate exposure, and financially less integrated stocks. Also across stocks
on which foreign trades imply low future profitability (GT}) there is higher momentum
trading. In terms of statistical significance the strongest results are for size and GT}
subgroups. Foreign ownership and foreign trading volume are the only two variables
that do not confirm my prior in terms of their use as information variables. There
is significantly higher momentum trading in stocks with higher foreign ownership and
trading volume.

One potential concern with sorting stocks by different information variables is their
high correlation with size (Table 3). In other words, with unconditional sorting results it
is hard to determine whether the size effect is captured with other information variables
since they are highly correlated with size on the cross-section of stocks. A straightforward
solution for this issue is a conditional sorting method also used by Badrinath, Kale and
Noe (1995). Each month I double sort stocks first by size and then by the respective
information variable. The conditional sorting results are reported in Panel B and they
qualitatively confirm the results with unconditional sorting method in Panel A.

In the rest of the Table 6, I provide further robustness checks to the main results.
In Panel C, I create the momentum trading measure with USD returns for local stocks
(MTwd = SN ST %Tfl) The results with MT%¢ confirm the previous results

with higher statistical significance. High-low difference for RV} becomes significant in
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Panel C. In Panel D, T use MT™™ to control for the profitability of the momentum
factor in the local market.

Another potential criticism of my momentum trading variables is that f; can artifi-
cially have extreme values for illiquid and small stocks that do not receive high foreign
trading volume. In order to address this issue, I create another alternative momentum
trading measure, which uses M C? instead of the sum of foreign buys and sells to normalize
foreign net buys. In Panel E, I report the momentum trading across different stock charac-

.. . . . N T bi-st ;
teristics with my alternative momentum trading measure (M7™¢ =3 .", >, | =& Csf ).
t

In this section, I document that there is greater levels of momentum trading by
foreign investors on stocks with informational asymmetries. The strongest results are
obtained across size groups: Foreign investors are momentum traders on small stocks and
contrarians on large stocks. Other stock characteristics mostly confirm the results with
varying degrees of statistical significance. The results are also reported with alternative

momentum trading measures for robustness checks.

6 Temporary Price Impact of Momentum Trades

6.1 The price impact and subsequent return reversal

In this section, I document further evidence on the uninformed nature of momentum
trading, which is the temporary price impact caused by momentum trades. I show
that momentum trades by foreign investors do not include any long-term informational
content. The basic intuition is that the momentum trades by foreign investors cause
temporary price pressures that revert back in the subsequent months and therefore do
not contain long-term fundamental information for local stocks. In order to show the price
pressure of momentum trades, I build portfolios by momentum-buys and momentum-sells

each month and look at the contemporenous and future returns of these portfolios. I also
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construct the spread portfolio that tracks the return difference between momentum-buys
and momentum-sells.

The methodology is based on sorting stocks by their momentum trading measures

0 buys

Both momentum buys (pfu¥s)

(MT}) in relation to the previous month’s returns.?

sells

piels ) exclusively contain stocks which are subject to momentum

and momentum sells (

trading by foreign investors and therefore have positive M T} values. The only difference

buys

mys is consisted of stocks that have had positive

between the two portfolios is that p

sells

returns in the previous months, and in contrast p;e*

only has stocks that have had

buys sells

mys — preos measures the

negative returns in the previous month. The spread portfolio p
return difference between the two portfolios. The rest of the stocks are put in the third
portfolio called p,o—mom.

[ report the equal-weighted returns for the portfolios in Table 7 and value-weighted re-
turns in Table 8. In each table the future returns of the portfolios up to a year (month=12)
after the portfolio formation period (month=0) are reported. I report both the raw re-
turns and the partially integrated international CAPM alphas of the portfolios. The
c-spread columns show the cumulative returns of the spread portfolio during the out-
of-sample period. The equal-weighted results strongly suggest that momentum trades
exert contemporaneous price pressure on the stock returns during the month of trading.
The contemporaneous spread between equal-weighted momentum-buy and momentum-
sell portfolios is around 2.30% (2.20% in risk-adjusted terms), which is reverted back to
zero in six months (a year for risk-adjusted returns). For value-weighted returns the re-
sults on return reversals are weaker. The initial contemporenous spread of 6.50% return
partially persists in the out-of-sample period. For both raw-returns and risk-adjusted

returns the return reversal in a year is around 40% of the initial spread. Clearly, the

price impact is lower for value-weighted portfolio returns, which suggests that there is

20T use conditional sorting by size as in previous sections to control for the potential size effect on
portfolios.
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a greater information content in foreign trades on large-cap stocks. In this aspect, the
result in this section confirm the main assumption in previous sections, which states that
foreign investors face greater informational asymmetries on small stocks.

There is a well placed critique of the interpretation of results in this section as price
pressure. A potential alternative explanation of the empirical results documented in Ta-
bles 7 and 8 is that foreign investors buy (sell) stocks towards the end of the month after
price increases (decreases) for the specific stocks. In other words, if foreign investors are
momentum trading at weekly or daily frequency the empirical evidence is not necessarily
the price impact of foreign momentum trades, but rather a manifestation of the imple-
mentation of foreign momentum trading strategies at higher frequencies. Therefore, an
important robustness check for the results on temporary price impact by foreign momen-
tum trades is the analysis of correlation structure of foreign trades with weekly returns. I
address this robustness concern by basically analyzing the correlation structure between
foreign portfolio flows (ff) and weekly individual stock returns. If most of the positive
correlation between f; and r! - as documented with the high returns of the spread port-
folios in month 0 - is due to active momentum trading strategies by foreign investors
at high frequency, f} should be highly correlated with the earlier weekly returns within
the month. If there is a high correlation between f; and later weekly returns within the
month it can be interpreted as price impact of foreign trades (combined with the result
on the consequent return reversal in the following months). The correlation coefficients
between the weekly returns and monthly foreign portfolio flows in the pooled sample are
0.94%, 0.01%, 0.99% and 1.98% for the returns from the first, second, third and fourth
week, respectively. The high correlation between f; and later weeks’ returns within the
month support the interpretation of results in Table 7 and 8 as the temporary price
impact of foreign momentum trades.

The results in this section have important implications for the local markets in terms

of the cost-benefit analysis of foreign equity flows. From the perspective of the local
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market the temporary price impact caused by foreign trades has a destabilizing effects
that reduces potential benefits of receiving international portfolio investments.?! On the
other hand, destabilizing effects of foreign portfolio investments - such as the one reported
in this section - have been claimed to cause the periodic financial crises across emerging
markets. Foreign investors have been often blamed for destabilizing the local markets by
making them more vulnerable to financial crises.?? The results in this section are salient in
this regard. The price impact results of momentum trades by foreign investors show that
the foreign portfolio investments cause prices to temporarily diverge from fundamentals

and hence cause destabilization of the local market.

6.2 Portfolio strategies based on momentum trading at ISE

I also use the price impact by foreign momentum trades as a base for cross-sectional
investment strategies. I analyze the profitability of the investment strategy using over-
lapping portfolio returns as in Jagadeesh and Titman (1993). Every month I build
portfolios using the previous month’s MT measures and hold them for n periods and the
return for the strategy is the equal-weighted average return of n portfolios at any given
point in time. I show the strategy’s returns for holding periods of 3 and 12 months.?3 I
analyze the return on my strategy using the whole stock universe at ISE as well as across
small stocks only (Table 9).

I use two different specifications for my investment strategy depending on the time

I allow for the portfolio formation, k. For k=0, I assume that I build portfolios at the

21The greater risk sharing or base-broadening is an important advantage of liberalizing local markets
for international portfolio flows (See Stulz (1995) for an extensive survey of base-broadening literature).
Foreign portfolio investments enable better sharing of company specific and market wide risks in the
local markets and under the existence of segmented markets they will also push the local stock prices up.
Increased liquidity is also another big advantage of foreign participation in local stock markets (Pagano
(1989) and Allen and Gale (1991)).

22¢.g. Dornbush and Park (1995)

23The overlapping portfolio return calculation depends on forming portfolios each month and holding
them for n periods. Starting from the n’th month the strategies return is the average return of the n
portfolios.
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end of the month of momentum trades, whereas k=1 uses a month between the month
of momentum trades and portfolio holding period and is more realistic in terms of its
implementability. I report raw returns of the strategy as well as the partially integrated
international CAPM alphas as described in the previous sections. In Panel A, I report
the equal-weighted returns of the strategy. In the complete universe of local stocks after
controlling for local and global risk factors the strategy brings 0.21% to 0.53% a month
(0.23% to 0.52% per month in terms of raw returns). The value-weighted returns of the
strategy is similar to equal-weighted returns (Panel B). The profitability of the strategy
decreases with the length of holding period confirming that most of the return reversal
occurs before three quarters following momentum trades. In Panel C, I analyze the
profitability of the strategy for only small stocks. The return predictability is slightly
stronger across small stocks: the strategy has risk adjusted alphas of up to 0.55% per

month.

7 Momentum and Momentum Trading

In order to provide the third piece of evidence on the hypothesis that momentum trading
is done due to a lack information, I analyze momentum in Turkey and its relation to
momentum trading by foreign investors. My argument depends on two pieces of evidence
to show that momentum trading by foreign investors occurs under a lack information
about the general market conditions in the local market. In the previous sections, I
demonstrate that the uninformed nature of foreign investors at individual stock level is
related to their momentum trading behavior. My analysis in this section complements the
uninformed nature of momentum traders to general information about the local market,
i.e. the profitability of a trading strategy that is purely built on buying past winners and
selling past losers is negative and that despite its negative profitability the momentum

in the local market triggers momentum trading. Below, I first illustrate the negative
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profitability of momentum under various specifications. I then show that momentum
trading by foreign investors depends positively on the profitability of momentum in the

local market.

7.1 The Profitability of Momentum in the Local Market

I use the Jagadeesh and Titman (1993) method to create the momentum factor as in
the local market. Every month, I sort stocks by their cumulative past returns during the
formation periods of 1 to 12 months (m=1, 3, 6 and 12) into five portfolios. I hold the
five momentum portfolios and the spread portfolio that measures the return difference
between the winner and loser portfolios for different portfolio holding periods of 1 to 12
months (n=1, 3, 6 and 12). I also use two different specification for the time lag between
portfolio formation and portfolio holding periods (k=0 and 1 month). In Table 10, I give
the profitability of the momentum in ISE using both equal-weighted and value-weighted
portfolio returns.?* The negative profitability of momentum portfolios suggests that
momentum trading is not a profitable investment strategy in the Turkish market: the
momentum factor has negative profitability for various portfolio formation and holding

periods.

7.2 The Link between Momentum and Momentum Trading

I ask two central questions regarding the relation between momentum and momentum
trading. (1) How does momentum trading by foreign investors related to the past prof-
itability of the momentum? The answer to my first question is important in order to
further understand the momentum trading by foreign investors in relation to general mar-

ket conditions. (2) Is the profitability of the momentum is related positively on the past

241 only report the profitability of the momentum for (m,n)=(1,1), (3,3), (6,6), and (12,12). The
results for the other values of m and n are qualitatively similar and support the negative profitability of
the momentum in ISE.
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momentum trading by foreign investors? My second question can be understood as an
empirical test of the theories that imply that momentum can be created by the existence
of momentum trading under certain market imperfections. Thus far I have established
the fact that momentum trading can be attributed to uninformed investors as suggested
by the theories. The causal relationship between momentum trading and momentum is
the next step of the analysis.?> My analysis in this section is a study of the lead-lag
relationship between momentum trading by foreign investors and the profitability of the
momentum strategies in the local market.

For the time-varying profitability of the momentum I use the monthly time series of
the spread portfolio that measures the return difference between the winner and loser
portfolios. For different portfolio formation and holding periods I derive the time series
of my spread portfolio returns and use it as the profitability of the momentum. I call
the time series of the returns of the spread portfolio S;. I also create the time-series of

monthly momentum trading measure by foreign investors each month by estimating the

N ei
Dic1 fiTh oy

~ ). I use the MT; measure as the time-varying

cross-sectional averages (MT; =
monthly momentum trading measure. The empirical analysis of the relationship between
S; and MT; requires the explicit consideration of potential endogeneity issues because of
the potential double-causality problem between the momentum trading and momentum.
To mitigate the risk of endogeneity between the two series I exclude the contemporaneous
values of both series from my analysis. I construct a bi-variate VAR framework for S;
and MT, with using lagged values of both series as explanatory variables. The results
are reported in Table 11.

My results suggest that a positive dependence of momentum trading by foreign in-

vestors on past profitability of the momentum in the local market. Combined with my

results in Table 10, I interpret this result as an evidence on the uninformed nature of mo-

25Qin (2009) shows that the profitability of momentum factor is higher on stocks that are open to
foreign equity investments.
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mentum trading. Momentum trading by foreign investors is triggered by the profitability
of the momentum in the local market, which has negative profitability in general. In
other words, foreign investors are potentially pursuing an active trading strategy that
has negative profitability. On the other hand, the profitability of the momentum in the

local market is negatively related to the past values momentum trading variable.?¢

8 Conclusions

In this paper, I link momentum trading to uninformed nature of foreign investors using a
novel data set on foreign portfolio flows in ISE. My results suggest that foreign investors
use momentum investment strategies on stocks with greater informational asymmetries,
which I measure with firm level characteristics. I document a significant relation be-
tween momentum trading by foreign investors and certain firm characteristics. Foreign
momentum trading decreases in size, liquidity and financial integration, and increases in
volatility and foreign exchange risk. Foreign investors also engage in momentum trading
in stocks on which their trades imply lower future returns. Interestingly, relative for-
eign trading volume and foreign ownership are related to greater momentum trading by
foreign investors.

Momentum trading destabilizes the local market. I demonstrate the significant con-
temporaneous price impact of momentum trades by foreign investors which is followed
by significant return reversal in the subsequent quarters. My results also have impor-
tant implications regarding the regulation of the local markets against the destabilizing
effects of foreign momentum trading. According to my results, foreign momentum trad-
ing occurs due to a lack of information and is concentrated in stocks with informational

disadvantages for foreign investors.

26 A similar result has been established by Bloomfield, Tayler and Zhou (2009), who use an experimental
setting to analyze the conditions under which momentum trades do not lead to momentum in asset
returns.
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Momentum trading by foreign investors also seems to be triggered by the past prof-
itability of the momentum in the local market, which may indicate that the foreign in-
vestors are following the momentum spread. However, on average momentum strategies

have negative profitability and therefore is a suboptimal trading strategy at ISE.
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Table 5: Fama and MacBeth (1973) (FM) and panel regression results for the sample period
1997/01-2008/06. With the FM method I regress foreign flow variable f{ on its lagged values as
well as lagged values of returns and on firm characteristics such as MC}, FV}!, FO:, RV} and
AM;} each month on the cross-section of individual stocks. The time-series averages of cross-
sectional coefficient estimates are reported. Robust t-statistics are reported in parenthesis below
the FM coefficient estimates. Panel regressions use pooled regressions with firm- and time-fixed
effects. Robust t-statistics are reported below the coefficient estimates.

FM FM FM panel  panel  panel

oy -0.016 -0.019 -0.010 -0.009  0.001  -0.024
(-2.90) (-3.32) (-1.10) (-0.02) (0.01) (-0.44)
iy 0.065  0.065 0.061  0.055 0.053 0.055
(8.98) (8.98) (8.19) (10.84) (10.36) (10.86)
ri, 0.04 0.042  0.033  0.048 0.048 0.044
(2.12) (2.11) (1.70) (3.11) (3.08) (2.81)
MClao—n 3.29 4.15 -3.00 -7.09
(2.47)  (3.10) (-0.34) (-2.10)
FV} -0.05 0.052
(-1.82) (2.30)
FO: 0.133 0.816
(1.86) (14.67)
AMti*w—“ 6.35 -5.00
(0.84) (-0.49)
RV} -7.59 -0.477
(-2.28) (-0.60)
firm-level controls yes yes yes
time-level controls yes yes yes
N 132 132 132 38,311 38,311 38,311

40



(FL0-) (890-) (189 (veT) (¢9¢) (8L1-) (9¢0-) (691) (z¥z) (61¢) TH
610 (zv'1) (192 (1€%) (oew) (e90) (o81) (80€¢) (vee) (ST
20000 GTO0'0  T€00°0- PP00'0  €F00°0  9000°0 2000 ZE00'0 9000 LL000- YUSI
6s'¢  (691) (LL0) (10°0-) (o1'1) (8¢e) (r1) (v1) (621) (250)
2e00'0 91000  €000°0  90-A6°6-  FI000 GT00'0 TITO00 ¥I000 LI000 1000~ pow
(z11) (297)  (¢8'9) (0r)  (2zo) (e6ze) (gcz) (L60) (gz0)  (ov¢)

€1000 SZ00'0  S800°0 10000 ©000°0- €000 92000 60000 70000 12000  MO[
psn LIV 2D [oURd
(e11-) (¢670-) (S0°%-) (18'%) (29°¢) (¢80-) (19°1-) (gg1) (2eT) TH
(86'0-) (26'0) (¥2'0-) (65°¢) (1ev)  (8L0) (6100 (6v2) (012
100°0- 60000  Z0000- 5000 7000 T00'0 F0000 2000 2000 sy
(L9¢) (9z1) (1T°0) (82°1-) (zv'0) (zo1) (c0°1) (er2) (e1°1)
62000 1000 %0000 €0-H00'T- #0000 <000 1000 T000 1000 pout
(9¢'0) (grg)  (gog) (Lz0-)  (Lzo) (er1) (9ge) (oF1) (€6°0)
90000 2000 F00'0  €000°0-  F0000- 000 000  T000  TOO0 ;o]

@Nﬁm \m@ MQGLOw ﬁmEOEﬂuQOQ ”m Mogd&
(16'0-) (¢80-) (0%°¢) (66F) (987) (L1-) (gg1) (ge1) (621) (20¢) TH
(8¢'0-) (81'1) (290-) (eLG) (68¢) (ge0) (090) (6e2) (902 (€12
9000°0-  T00°0  T000- 2G00°0 €000 20000 90000 €Z00'0 TT000  F00'0- USH
(Le'e)  (orT)  (8%0) (80°1-) (ov0) (F81) (L90) (960) (621) (960-)
€000 60000 0000 FO-A00°6-  F000'0 S8T000 90000 TO00 TTO00  T000- pow
(9v'0) (c0zc)  (98°€¢) (99°0-) (700) (121) (292 (120) (¥90) (¢6C)

G000°0  ¢000  ¥00°0 100°0-  G0-H00'¢ 2000 €¢00°0 90000 S000°0  <¢00°0 MO
SUI}10G [RUOIIPUODU() Y [oUR]

7 7 7 7 7 7 7 1 7 7
dd K LD 10 AL IV OL  wrf Y WO
7
‘siseyjuaed Ul seinseow Surpet) wnjuswow aferose mo[eq pajriodal are senyea-J, .AHIW& PO\&M HHMHW ﬁﬂwmw = Lw LJN) smopul

o1]0J210d USI9IO] 9ZI[RULIOU O} dWIN[OA SUIPRI) USIOIO] JO pesIsul uorjeziejided 193Iew oY) S9SN ,,, [JJ "193IeW [8D0] 977 Ul 1010€] Wnjuawow (¢66T) UeWIL], pue yssopede[

—2,15+319 1= =
97} JO SUWINJDI Y} I0] S[OIJUOD ,oue LIV .AHQT wwwww T MN T AN = penLJV) (IS[] UI POINSEOUW SUINJSL JD03S [ENPIAIPUL SOST p o LI A;w:&w%ﬁﬂ = [JA) SuInjol y009s
vis— HQEZ

renprarpur peSSey yjm smogur orjojirod USEIO] JULIIMND oY) Jo jonpoid oSeioe ordures oY) se paUYAP SI [N SOpeI} ANq 0} sopel) [[os uSIof jo oorid oSeiear o1} poredwod
T 'S¥Y003IS USININT, [eNPIAIPUL je Sopel} USIeI0f 10§ A[Iqejyold S IUOW JXOU Oy} SOINSeoW }7rH) ‘Suinjol A[rep SUISNL POjOILIISUOD ST Yoy} A}[IJR[OA POZI[eol A[YIUOUW [OA]
0098 [enprarpur st 4y digsioumo uSeio] 91eSeidse seinsesw 11 pue s[dures oY) jo Suruuigeq oY) 1€ SUILIRS SYO0IS YSIAN], [BNPIAIPUI 9Y) O] SMOJUI USISIO] SAIJR[NTIND
oy St }O ownjoa SUIpeI} 12303 O3 I0AO SWN[OA SUIPRI) USIOIO] SAIFR[I 9YY ST JAJ 'SUINGSI 0O0}s [RNPIAIPUI JO B}9( oSURYDXe USIOIO0} 9} JO AN[RA 9JN[OSAR oY} S8 Pouyep

SI pueR SLI 93URYOXS USIOIO) 9Y) SoINseaut MQR% ‘amseawr A31pinbiy (g00g) pnyrury st .wSD& ‘seIeys SUIPURISINO JO IOQUINU 9Y) I9AO SWIN[OA SUIPRI) JO OIjel 8Y) SB pauyep
ST IoaouIny st §O.7, "I, Ut uoryezireyrdeo jexTew oq3 S ;¥ “HST %8 90/8002-T0/L66T POotiod oYy 103 SO13SIII0RIRYD D03S JUSIOPIP SS0I0R SUIPRI} WNJUSTIOIN 9 9[qe],

41



(ee0)  (g0°07) (96'1) (L¥9) (16'1) (9%°0) (1€°7) (92°2) (82°2) (0g'¢-) TH
(¥L0) (6L°0) (61°2) (20°L) (09°2) (00'T) (61°0) (cze) (vee) (L1°¢)
G000LV  C0-H06'C FO-HO0'T 20000  FO-H00'T SO-HZTT FO-H00'T  FO-H00'T  FO-HO0'T F0-H00°C- USH
(¥8°2) (#8'1) (¢T°0) (¥1°0-) (62°0-) (€6'1) (99'1) (7€°0-) (£0°0-) (26°0-)
GO-H06'L CO-H0S'9 90-HS9T 90-HLTT- 90-H9F- SO-HOL9 FO-H09'ES 90-HAIZL- LO-AF09- F0O-H00'G- PO
(€0'1) (1%'1) (12°0) (08°1-) (cLz) F11) (¢¥'2) (01°0) (86°0-) (ez¢)
G0-A9°¢  G0O-H00'E  CO-H00°T G0-A8- 90-AST'S- CO-A0ST GO-HOV'E 90-AET'E CO-H0LT-  FO-HO0'T MO
s LIV T [OURd

(000)  (zzo)  (0L¢) (¥9'9) (¢gz)  (L90) (6807 (ee1) (96°0) (6L2) TH
(¥8°0-) (tor)  (8T'1°) (gLq) (c1°€) (¥1°0) (e5°0) (1) (TL1) (092-)
6000°0- 1000  T000- £500°0 L2000 T000'0  S000°0 2000 81000 7000~ YSIy
(88°2) (1T'1) (€5°0) (L6°T) (F7°0) (LLT) (¥5°0) (¢6°0) (¢6°0) (eT°0-)
€200°0 1000 20000  €100°0- G000'0  8T000  S000°0 60000 80000  2000°0- Pow
(¥8°0-) (16'1) (16°¢) (¢6°0-) (¥0°0-) (92'1) (¢6'1) (92°0) (€9°0) (¥1°2)
6000°0-  €T00°0 700°0 100°0-  90-H00°¢- 10000 L1000 20000 <0000 T00°0  Mo]

wow LIV (A [PURd

PAUOD 9°C 9198L

42



(611 (¢e1)  (ge1)  (¢v0) (¢r'1-) (1z1)  (20°1) (99°0)

%800 %09°0- %960 %TR0 %00 %06'T-  %0S0- %9e' T %0TT %G90 T
(09°'1-) (¢v'1)  (¢91) (19°0) (92°1-) (1800  (g1) (2TT1)
%890  %09°0- %060 %OT'T %00  %OVI-  %0L0- %I6'0  %6ST %6eT 1T
(19°0-) (ter)  (e1) (o) (207 (611)  (0z'1) (S6°0)
%STT  %0L0- %080 %060 %090  %0L0-  %0Z0- UrET  %GET %ITT 0T
(6¢°0) (czr)  (2ro)  (¢r1) (8¥°0) (¢z1) (86:0) (L1°1)
%SG T %0T0 %080  %0S0  %0L0  %0S0- %610 %SE'T  UVT'T %EET 6
(80°0) (0z1)  (zg0)  (69°0) (ze0) (eer)  (880) (s0T)
%SET %00 %080  %OF0  %OF0 %690  %0Z0 %eT T %OT'T %ETT 8
(05°0-) (cor)  (z60) (19°0) (09°0-) (Lz1)  (gz1) (9071)
%reT  %0T0- %0L°0 %090  %OV0 %680~  %0LC- %OV'T  %0ST %ITT L
(01'1-) 211)  (911)  (8%°0) (€0°T-) (se1)  (ee1) (bOT)
%YST  %090- %PL0 %060 %00 %IST  %0S0- UFST  %LOT %LTT 9
(01°0) (¢11)  (zro)  (6L0) (£2°0-) (87'1)  (611) (ST°1)
%0z %¥0°0 %0L0  %0S0 %050 %IET  %OT0- %GO T  %UTFT %eeT ¢
(€20) (60'T)  (8000) (65°0) (0<0) Fr'1)  (880) (911)
%00C  %0€0 %0L0  %E90  %OF0  %IVE  %IE0 %09 T %0T'T %eeT ¥
(L8°0) (zr1)  (010°) (250) (#9°0) (Le1)  (€90) (g6°0)
%OLT  %0F0 %0L0  %0T'0- %00  %6TC %620 %0C T %080 %0T'T €
(1€°0-) (¢r1)  (1€0) (2r0) (61°0) (e1)  (8L0) (680)
%0eT  %0T0- %0T'0  %0T0  %0T'0  %06'T  %0T0 %ST0 %160 %660 €
(62°1-) (621)  (g10) (€607 (L0°T-) (ze1)  (a20) (s€0)
%0S T %0L70- %080  %0T'0  %09°0- %0ST  %0G0- %99 T %160 %0F0 1
(cvg) (€90)  (¥G°1-) (L¥'T) (9L°¢) (ze'1r)  (Lro) (212)
%0TT  %0TT %OF'0  UOT'T- %OT'T  %0eT  %0ET %0S T %020 %0ST 0
peaxds-o ﬁﬂm& — wﬁm& wow—oup ﬁﬁm& wmﬁ peoxds-o wﬁ%& — ﬁmﬁ& wow—ouf ﬁﬂm& ﬁmﬁ Jjuour
duEL<Q SUInjol mel

"SUWINJOI o) MO[0( PIJUOWIIOp o€ SoljeA-T,

-orjoj310d peoids o) U0 SWINJOI SAIJR[NUIND 9} I0J sSpur)s peards-o ﬁﬁm& U0 1I07S pue ﬂm&& uo Suof st jey) orojprod peords oyjy 10]

se [[em se sorjojprod a1} 10J parrodal are seydre NJVD PIIOAN PRIRISIIUI-TUIOS PUR STINGDI MRl PajySom-Tenbs] -Surper) wnjuewour 09

100lqns jou oIe JRI) SHD0)S O} [[B SopN[OUI WoW—oUd -sum)al Pagde] (aarpesdan) aaryisod sey pue ([[os) ANq SIOJSOAUT USIOIO] YR} SYD0IS

jo pagsisuoo st (‘gpiid) ﬁm&& 1714 wmgox peSSe[ pue [y oIseowl SUIpRI} WNIUSWOW US0I0f oY) AQ POHIOS OIe SYO0)S YIUOW ATOAF

'90/8002-T0/L66T porad oidures oy} I10] HS] 1B SIOISOAUL USIOIOJ A( SOPRI) WNIUSWOW JO [RSIOADI WINJAI pue joedwl 9011 :), d[(R],

43



(30°0) (¢ctz)  (¢v0)  (19°0) (z1°0-) (oe1)  (s20)  (69°0)

%SOV %e00 %IT'T  %0e0 %00  %0¥  %0T0- %29T %060  %ER0 CT
(09°1-) (¢o1)  (er1)  (0€07) (0¢'1-) (1e)  (ev1)  (67°0)
%0V %0CT- %060 %00T  %0T0- %TTV  %0TI- %09 T %08 T %090 1T
(8T°0~) (z8'0)  (621) (8T1) (L0707 (680)  (0g1) (8T1)
%TeS  %0T0- %OV'0 %060 %ISO  %TES  %0T0- %OT'T  %09T %S’ O
(L8°T) Fe1)  (1907) (68°71) (ee1) (cc1)  (670) (2v1)
WTH'G  UFST %080 %090~ %0T'T  %THS  %OT'T %LST %090  %89T 6
(¢z0) (2900 (6L0) (ogT) (g¢0) (or1)  (8670) (6271)
%88'E  %0T0 WFE0 %090 %080 UIET  %UFFO %eV'T  %USTT %291 8
(LT°0) (cor)  (@vo) (0s0) (91°0) (611)  (FOT) (5TT)
%89C U0 BSCO  %0E0  %0S0  %SSE  %ET0 %eT T  %TET  USHT L
(68°0-) (tv0)  (z81) (11'7) (91°'1-) (co01)  (651) (61°7)
%UYSEe  %e90- %020  ULTT %090  %SL'E  %080- %ST T  UVTT  %IET 9
(¥0°1-) (¢eT)  (bC1)  (82°0) (82°1-) (191)  (191) (86°0)
%WLTT  %0L0- %e90 %060 %030 %SV %06°0- UY6'T  %UV0T  %USTT ¢
(10°0) (L20)  (®#90) (£90) (81°0) (6r1) (ov1) (12°1)
%LST %100 %SED  UTF0  %U0F0  %SEFS  %ST0 %09 T %GLT  %0ST ¥
(L0°0) (1) (go)  @vo) (cz'07) (cer)  (zo1) (L6°0)
%98F  %0T0 %090 %00 %00 %0ES  %0T0- %GO T UVET  %9TT €
(Le1-) (Le1)  (60°1)  (€9°00) (11°1-) (ge'1)  (gz1)  (2eo)
%9LY  %0TT- %090 %080  %0V0- %0SS  %06°0- %eOT  %EST  %F90 ¢
(L2°07) (zor)  (or0) (F20°) (¥1°07) (1) (180)  (28°0)
%96'¢  %0T0- %050 %OT'0  %0%°0- %0¥9  %0T0- % T %OT'T %960 T
(¥6°9) (9¢'z)  (Lee) (aLo) (8L°2) (60z)  (L90-) (L¥¥)
%919 %9T'9 WLTT  %0T- %SRE  %0S9  %0S9 %0LT %080~ %09C 0
peaids-o ﬁﬁm& — @MMM& wow—ou ﬁﬁm& emmwu peaids-o ﬁﬂwm& — ﬁmﬁ& wow—ouf ﬁwmg ﬁmﬁ yjuour
VOA\/TM{«U SUInjol mel

"SWINYSI 9} MO[O( PIJUSTINOOP dIR sonfeA-], -orojarod peaxds oy
UO SUWINJSI SAIJR[NWIND 97} I0J Spur)s peards-o ﬁﬁm& U0 1I0YS pur ﬁm&& uo Suof st yeyy orojriod peaids oy} 10 se [[om se sorjojrrod
oY) 10J poriodel are suInjel pajysem-angea 10j seyde NJV) PlIOA PIRISOIUI-TIIOS PUR SWINGOI MRY “SUIPRI) WNJUSWOoW 0} 100lqns
J0U dIR JRY) SYD0IS JY) [[B sepnour “How—oud -sumyal pagde] (earyedsu) oarysod sey pue ([[s) Anq SI0)seAUl USOIOJ JeY) SHI0IS JO
poysisuod st (‘gpiid) mﬁm& 174 wmjex peS3e| pue [,7jy OIMseowl SUIPEI} WNHUOWOW USOIOf 9} A POLIOS OIe SHDO0)S [IUOUL ATOAF

'90/8002-T0/L66T potad oidures oy} I10] HS] 1B SIOISOAUL USOIO) A( SOPRI) WNIUSWOW JO [RSIOADI WINJAI pue joedwl 9011 :Q d[(R],

44



Table 9: Profitability of the investment strategy that invests momentum-buys and sells
momentum-sells by foreign investors across the whole universe of stocks and on small stocks.
Each month the investment strategy invests in stocks that were momentum-bought by foreigners
last month (two months ago for k=1) and sells stocks that were momentum-sold by foreigners.
Each portfolio is held for n months. The raw returns as well as semi-integrated World CAPM
alphas are reported for each portfolio as well as for the strategy. T-values are reported besides
the expected portfolio returns. The sample period is 1997/01-2008/06.

k=0 k=1
Panel A: equal-weighted returns

n=3 ret t CAPM-a t n=3 ret t
winner 0.84 % (0.76)  -0.10% (-0.10) pbuys 1.04% (0.93)  1.10% (0.86
looser 1.36 % (1.18) 047 % (0.76) p-sells 1.32 % (1.14) 1.40 % (1.11
spread 0.52 % (2.28) 0.53 % (2.22) spread 028 % (1.14) 0.35 % (1.32
n=12 n=12
winner 1.14% (1.06)  027% (0.48) buys 119% (1.09)  0.40% (0.61)
looser  1.39% (1.23) 0.50 %  (0.83) sells  1.40 % (1.23) 0.52 % (0.86)
spread  0.