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Abstract

This paper analyzes the heterogeneity of institutional investors in relation to their preferences
for stock characteristics, their trading behavior, and the impact of their trading decisions on the
cross-section of stock returns. I classify all U.S. institutions with holdings data between 1980
and 2006 into eleven institutional types: banks, insurance companies, mutual funds, investment
advisors, hedge funds, pension funds, internally managed pension funds, foundations, private
equity funds, venture capital funds, and endowments. The results suggest that the aggregate
sample of institutional investors often studied in the literature is far from homogenous. Di¤erent
types of institutions exhibit di¤erent preferences for stock characteristics, and make di¤erent
trading decisions. The trades of di¤erent types of institutions exert a di¤erent impact on stock
returns over short and long horizons.
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1 Introduction

Given the large and increasing role played by institutional investors in �nancial markets, a growing

number of empirical studies have recently examined the portfolio characteristics of institutions and

the impact of their trading behavior on asset prices. The evidence suggests that institutions tend

to trade in herds ((Lakonishok, Shleifer and Vishny (1992), Wermers (1999), Sias (2004), among

others), that they are positive feedback traders (Grinblatt, Titman and Wermers (1995), Wermers

(1999), Sias (2004)), and that they prefer to hold more liquid and less risky stocks (Falkenstein

(1996)). Furthermore, some studies show evidence of a stabilizing impact of institutional trading on

prices (Wermers (1999), Cohen, Gompers and Vuolteenaho (2002), Sias (2004)), while others show

that the returns of stocks held by institutions exhibit future reversals (Coval and Sta¤ord (2007),

Frazzini and Lamont (2008)). These studies typically focus on an aggregate sample of institutional

investors or mutual funds.

Evidence on the aggregate trading behavior of institutional investors is used to draw inferences

on the behavior of the trading counterparty � typically retail investors. By analyzing, for example,

buy and sell decisions of institutions as an aggregate, we can infer the trading behavior of the retail

investors who take the opposite side of the trade. However, an analysis of the level and changes of

the aggregate institutional portfolio cannot capture the complexity of the trading activity occur-

ring among di¤erent institutions, and its consequences on stock returns. The set of institutional

investors is vastly heterogeneous, and is likely to include institutions that di¤er with respect to

their incentives, investment horizon, investment objectives, and trading constraints. Such di¤er-

ences may translate into a great degree of variation in trading behavior and price impact across

di¤erent institutional types.

To explore this heterogeneity among institutions, I classify all managers required to disclose

their portfolio holdings with the SEC by their institutional type, and I analyze di¤erences in

their portfolio choices, trading behavior, and the impact of their trading decisions on the cross-

section of stock returns. The goal of this study is to understand, for example, which types of

institutional investors hold and trade stocks with speci�c characteristics; which types of institutions

are momentum or contrarian traders; which types of institutions show a stronger tendency to follow

the past trades of other institutions; and, �nally, which institutional trades can predict future
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returns.

Previous studies of institutional trading use data on portfolio holdings obtained from quarterly

SEC report �lings and provided by Thomson Financials. These data contain a classi�cation of

institutions by type, which is used in several papers but is not very informative and is plagued

by misclassi�cation errors.1 The classi�cation provided by Thomson Financials currently groups

institutions into �ve categories: banks, insurance companies, mutual funds, investment advisors,

and a residual, broad category of unclassi�ed institutions.2 In this study I re-classify all institutional

investors that are required to �le their holdings with the SEC, using several sources of information to

match their name and thus identify their institutional type. I identify eleven di¤erent institutional

types: banks, insurance companies, mutual funds, investment advisors, hedge funds, pension funds,

internally managed pension funds, foundations, private equity funds, venture capital funds, and

endowments.

I �rst examine di¤erences across institutional types in terms of portfolio value and turnover.

Mutual funds and investment advisors represent the largest fraction of the total market capitaliza-

tion, followed by banks, insurance companies, and hedge funds. Hedge funds exhibit the highest

portfolio turnover, while pension funds and foundations are characterized by the lowest portfolio

turnover.

Do di¤erent types of institutions systematically hold di¤erent types of stocks? I analyze the

preferences of di¤erent institutional managers for various stock characteristics. On average, I �nd

that institutions as an aggregate exhibit a preference for large, value stocks which have negative

past returns, low volatility, higher beta, and high liquidity. The analysis of the relation between

ownership and stock characteristics reveals a great degree of heterogeneity across institutional types.

For example, venture capital funds hold portfolios with the highest total and idiosyncratic volatility.

In contrast, foundations and endowments hold stocks with the lowest volatility. Hedge funds tend

to hold small cap stocks. Smaller stocks are also associated with higher ownership among private

companies, foundations, private equity funds, and endowments. Furthermore, hedge funds prefer

1 I describe these issues in Section 2 of the paper.
2Sias (2004) investigates herding for the di¤erent categories of institutions as classi�ed by Thomson Financials:

banks, insurance companies, mutual funds, and investment advisors. Two very recent studies conduct disaggregate
analyses of institutional portfolio holdings. Yan and Zhang (2009) distinguish short-term and long-term institutions
based on the turnover of their portfolios. Gri¢ n and Xu (2009) compare the holdings and the performance of mutual
funds with a sample of hedge funds.
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stocks with positive past returns in the current quarter and in the past year.

I then estimate the determinants of the trading decisions across di¤erent institutional types.

Consistent with previous evidence, institutions as an aggregate show a strong tendency to be

momentum traders, i.e. to buy stocks that have performed well in the short and medium term.

There are, however, some exceptions: hedge funds tend to buy short-term winners and stocks that

have performed poorly in the medium term, while pension funds exhibit the opposite tendency,

buying short-term losers and medium-term winners.

Do institutions imitate past trades by other institutions or do they trade in a contrarian manner?

Previous literature documents a tendency of institutions to herd, i.e. to buy or sell the same stock

at the same time or in adjacent periods of time. Does this tendency vary across institutional

types? To answer this question I analyze the tendency of di¤erent institutional types to follow

aggregate institutional trades taking place in the previous quarter. I measure institutional trading

using three di¤erent variables: changes in institutional ownership, changes in the di¤usion of a

stock�s ownership (the number of managers holding a given stock) and institutional herding (the

proportion of managers buying a given stock among all managers trading the same stock). I �nd

that, when trading is measured by changes in institutional ownership or by changes in the di¤usion

of ownership, institutions tend to trade in the opposite direction of previous trades, buying (selling)

stocks that have been sold (bought) in the previous quarter by the aggregate sample of institutions.

When trade is measured by the concentration of buys in a given quarter, in contrast, I �nd a positive

correlation between two consecutive quarters.

I then turn to the analysis of the price impact of institutional trading across the eleven institu-

tional types. I analyze the link between the trades of di¤erent institutional categories and future

stock returns measured over one quarter, one year, and two years. The results show heterogeneity

in the ability of institutional trades to predict future stock returns. I �nd that changes in insti-

tutional ownership are positively correlated with future short-term returns for hedge funds, and

negatively correlated with future long-term returns for pension funds. When trading is measured by

the change in the number of institutions holding a given stock, or by the proportion of institutions

buying a given stock (herding), the trades of mutual funds and investment advisors are positively

correlated with future returns, both in the short and long term. When the herding measure is
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considered, the trades of foundations and charities are positively correlated with future long-term

returns. Estimates obtained using characteristic-adjusted returns suggest that these results are not

driven by di¤erent investment styles adopted by institutions of di¤erent types.

Finally, I examine whether the impact of institutional trading on returns varies over time. I

split the sample into two sub-periods, 1980 to 1993 and 1994 to 2006, and re-estimate the cross-

sectional regressions of stock returns on institutional trading controlling for stock characteristics.

The results suggest that the price impact of trading varies across institutional types. For example,

in the earlier part of the sample, an increase in the institutional ownership of banks, mutual funds,

hedge funds, and pension funds is associated with positive returns over the following year. This

result no longer holds in the later part of the sample, where an increase in share ownership by

banks and mutual funds leads to signi�cant return reversals in the long-term.

This paper is organized as follows. Section 2 describes the sample of institutional investors

and their classi�cation by institutional type. Section 3 examines di¤erences in portfolio choices

among institutions of di¤erent types, while section 4 studies the heterogeneity in trading behavior

of di¤erent types of institutional managers. Section 5 investigates the link between di¤erences in

institutional trading behavior and the cross-section of stock returns. Section 6 studies the price

impact of institutional trading for di¤erent sample periods. Section 7 concludes the paper.

2 Data and sample description

The sample consists of quarterly observations for �rms listed on NYSE, AMEX and NASDAQ

during the period 1980-2006. Data on returns and other stock characteristics are obtained from

CRSP and COMPUSTAT. The information on equity holdings of institutional investors is obtained

from the CDA/Spectrum database maintained by Thomson Financials. All institutions with more

than $100 million under discretionary management are required to �le form 13-F with the SEC and

report all equity positions greater than either 10,000 shares or $200,000 in market value.

The Thomson database classi�es institutional managers into �ve categories: banks, insurance

companies, mutual funds, independent advisors, and a residual category of unclassi�ed managers

which contains a set of heterogeneous institutions like pension funds, university endowments, foun-

dations, and other unidenti�ed institutional managers. This residual category of institutions repre-
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sents a signi�cant fraction of the universe of all institutional investors, especially starting in 1998,

when a large number of institutions has been placed in the residual category due to a mapping

error.3 To be able to analyze di¤erences in portfolio choices and trading behavior across di¤er-

ent types of institutions, I re-classify manually all 13-F �lers according to their institutional type,

following a set of criteria that are described below.

The sample of institutions �ling 13-F reports includes a total of 4,855 managers between 1980

and 2006. First, I address the coding error occurring in 1998, where many managers are erroneously

classi�ed in the residual category, by assigning these institutions to their pre-1998 type. After this

change, a large fraction of managers is still in the residual category (about 37% of the managers).

I then use several sources of information on institutional investors to classify all the managers in

the sample by type based on name-matching criteria. As in the original Thomson classi�cation, I

identify banks and trusts (denoted BT) and insurance companies (denoted IC). I then classify all

institutions managing mutual funds (MF) by matching their names to the names of fund families

obtained from the CRSP mutual fund database, from �nancial websites, or from the institutions�

website. I identify hedge funds (HF) by matching the names of the institutions in the 13-F sample

with the names of hedge funds listed in the CISDM hedge fund database. I also check whether these

managers are registered with the SEC as Investment Advisors. As pointed out in Brunnermeier and

Nagel (2004), registration as investment advisors is a prerequisite to be able to provide advisory

services for mutual funds or pension funds. I further investigate all hedge funds that are also

registered as advisors, using information on their web page or on �nancial websites and publications.

I classify as hedge funds all those managers whose primary line of business is to conduct hedge fund

investment activity. I exclude those institutions that also manage mutual funds, by checking that

their name does not appear in any list of mutual fund managers.

The category of investment advisors (IA) is the largest and broadest, containing all institutions

that are registered as investment advisors with the SEC and that are not classi�ed as hedge funds

or mutual fund families. This category also contains institutions that are not registered with the

3The documentation provided by WRDS states that: �The number of institutions identi�ed as banks, insurance
companies, investment companies, and independent investment advisors (types 1, 2, 3, and 4) is not proper in 1998
and beyond because of a mapping error that occurred when TFN integrated data from the former Technimetrics.
Many of these institutions were and are still improperly classi�ed as type 5 (endowments and �others�). For example,
in the �rst quarter of 1999, the number of independent investment advisors drops from over 1200 to about 200. TFN
regrets that the problem occurred but they have no plans to �x the problem.�
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SEC but that are described as investment advisors on their web sites. I also identify pension

funds (PF), a category which includes large pension funds like CalPERS or teacher retirement

plans; internally managed pension funds in private companies (PC), foundations and charities

(FC), private equity funds (PE), venture capitalists (VC), and �nally endowments (E). In general

these groups of institutions are all identi�ed using information from their web sites or from articles

in major �nancial newspapers.

Table 1 shows the distribution of managers by institutional type. The largest group is repre-

sented by investment advisors, who constitute about 44% of the sample. Hedge funds represent

17% of the institutions in the sample, while mutual fund families represent about 15% of the insti-

tutions. Banks and trusts make up for about 13% of the institutional investors in the sample, while

insurance companies are about 4% of institutions. Private equity investors and venture capitalists

represent together about 2% of the managers in the sample. Pension funds and private companies

are about 3% of the institutions in the sample. Finally, the sample includes 54 foundations and 17

endowments. According to the original Thomson classi�cation, in contrast, the 4,855 institutions

would have been classi�ed as follows (after correcting for the coding error that leaves many institu-

tions in the residual category after 1998): 13% banks, 3% insurance companies, 3% mutual funds,

43% investment advisors, and 37% residual managers. These residual institutions are now mostly

reclassi�ed as hedge funds, mutual funds, pension funds, private equity and venture capitalists.

Table 2 shows the portfolio value and portfolio turnover for the di¤erent types of institutions.

Portfolio turnover for manager j is de�ned as the sum of the absolute value of all trades (buys and

sells) of stocks in a given quarter, divided by the value of the manager�s total portfolio in the same

quarter:

Turnoverjt =

P
i

���ni;jt � ni;jt�1
��� pitP

i n
i;j
t p

i
t

: (1)

The results show that, on average, pension funds, insurance companies, and mutual funds tend to

have the largest size (measured as the value of their portfolios). Considering instead the aggregate

portfolio value of each institutional type, the summary statistics show that mutual funds represent

the largest share of market value, accounting for about 27% of the total CRSP market capital-

ization. Investment advisors also constitute a considerable fraction of the market capitalization

(12%). Banks and insurance companies account for about 6% and 4% of the market capitalization,
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respectively. Pension funds represent 4% of market share, while hedge funds represent about 2%.

The other institutional types represent smaller shares of the total market capitalization.

Portfolio turnover exhibits interesting di¤erences across types of institutions. The summary

statistics show that hedge fund portfolios are characterized by the highest turnover (24% quarterly),

followed closely by private equity funds (21%). All other institutions have lower portfolio turnover.

Mutual funds and investment advisors show a portfolio turnover of 17% and 16%. The institutions

with the lowest turnover are foundations (7%), followed by pension funds, banks, internally managed

pension funds, and endowments (10% each).

3 Heterogeneity in institutional preferences

Previous work on institutional holdings shows that institutional investors, as an aggregate, tend

to prefer stocks with speci�c characteristics. For example, Falkenstein (1996) documents mutual

funds preferences with respect to risk, transaction costs, and the amount of information available

about a �rm. Gompers and Metrick (2001) �nd a positive relation between institutional ownership

and future stock returns. Bennet, Sias, and Starks (2003) document shifts in the preferences of

institutional investors over time.

In this section I examine di¤erences in the portfolio choices of di¤erent types of institutional

managers. First, I analyze the portfolio composition of all institutional managers in my sample

and compute average stock characteristics across the managers belonging to a speci�c institutional

type. I then estimate cross-sectional regressions to analyze the determinants of the ownership of a

given stock in the portfolio of a given type of manager, as a function of the stock�s characteristics.

I consider the following characteristics: market capitalization, book-to-market, current and past

returns, share turnover, total volatility, beta, and idiosyncratic risk. I calculate the volatility of

stock i in each quarter t from daily returns as

�2t =
DX
d=1

r2dt + 2
D�1X
d=1

r2dtr
2
d+1;t; (2)

where D is the number of days in quarter t and rdt are daily returns in quarter t. I estimate a

stock�s beta and idiosyncratic volatility from market model regressions of daily stock returns in
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each quarter t:

rd(t) = �+ �rmd(t) + "d(t) , (3)

where rd(t) is a stock�s return on day d of quarter t and rmd(t) is the return on the CRSP value-

weighted index on the same day. Idiosyncratic volatility is de�ned as the sum of squared errors from

the same market model regression (Malkiel and Xu (2002)). Market capitalization and book-to-

market are measured at the end of quarter t, while share turnover is the average monthly turnover

of a stock during quarter t.4

Table 3 shows that there are di¤erences in the portfolio composition of the di¤erent categories

of institutions. Pension funds and private equity funds hold the largest stocks, while banks, mu-

tual funds, and investment advisors hold the smallest cap stocks. Venture capital funds hold the

stocks with the lowest book-to-market (growth stocks), whereas mutual funds hold stocks with

the highest book-to-market. Venture capital funds are also the institutions holding stocks with the

highest share turnover (14% monthly), the highest total volatility, beta, and idiosyncratic volatility.

Banks, mutual funds, and investment advisors have a preference for stocks with low systematic risk,

measured by market beta. Idiosyncratic volatility is lowest for stocks held by foundations, pension

funds, and endowments. Current and past returns are positive for all institutional types.

Table 4 presents the results from cross-sectional regressions of the ownership of a given stock by

a given type of institutional investor as a function of several stock characteristics. The regressions

are speci�ed as follows:

IOkit = b0 + b1Capit + b2BMit + b3Turnit + b4Retit + b5Retitit�3:t�1 (4)

+b6V olatit + b7Betait + b8IdioV olit + eit;

where IOkit is the number of shares of stock i held by all institutions of type k at the end of

quarter t, divided by the total number of shares outstanding for stock i at the end of quarter t:

IOkit =
NkP
j=1

sharesi;j;t
sharesouti;t

. The regression is also estimated for the aggregate portfolio of all institutional

investors in the sample (IOaggit ). Capit is a stock�s market capitalization at the end of quarter t,

BMit is the book-to-market ratio, Turnit is average monthly turnover during quarter t, Retit is a

4Turnover is divided by 2 for stocks traded in the Nasdaq stock exchange, as trading volume is double-counted.
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stock�s return measured in quarter t, Retit�3:t�1 is the nine-month return of a stock measured from

quarter t� 3 to quarter t� 1, V olatit is a stock�s quarterly realized volatility measured from daily

data, Betait is a stock�s market beta estimated from a market model regression of daily returns in

quarter t, and IdioV olit is a stock�s idiosyncratic volatility estimated in quarter t. All independent

variables are measured in decile ranks, to facilitate the interpretation and the comparison of the

coe¢ cient estimates. The ranks are constructed each quarter and refer to the cross-sectional distri-

bution of the variable in question. The regression estimates are obtained from time-series averages

of cross-sectional coe¢ cients, following the Fama and MacBeth (1973) methodology. Inference is

conducted using heteroskedasticity and autocorrelation- consistent standard errors (see Newey and

West (1987)).

The regression estimates presented in Table 4 show that di¤erent types of institutions have

di¤erent preferences for stock characteristics. As an aggregate, institutions exhibit a preference

for large, value stocks, which have negative past returns, low volatility, higher beta, and high

liquidity. The regressions by institutional type show that these preferences are pervasive across

di¤erent managers, with some exceptions. Hedge funds, for example, tend to hold small cap stocks.

Smaller stocks are also associated with higher ownership among private companies, foundations,

private equity funds, and endowments. Hedge funds prefer stocks with positive past returns in the

current quarter and in the past year. All types of institutions exhibit strong preferences for liquid

stocks. The coe¢ cient on turnover is especially large for mutual funds and investment advisors,

where a higher decile rank for turnover implies a higher level of institutional ownership by 1% to

1.3%. Ownership of illiquid stocks is a characteristic of private companies and, to some extent, of

endowments.

4 Heterogeneity in institutional trading behavior

Prior literature �nds evidence that institutional investors tend to herd, i.e. tend to buy or sell the

same stock over the same period of time. Lakonishok, Shleifer and Vishny (1992) document herding

among pension funds, Wermers (1999) �nds some evidence of herding behavior among mutual funds,

and Sias (2004) shows that institutions tend to follow the trades that other institutions made in

the previous quarter. In this section I analyze cross-sectional di¤erences in the trading behavior of
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di¤erent types of institutions, as a function of stock characteristics. I also examine the degree to

which di¤erent types of institutions tend to imitate the trading decisions of others, i.e. the extent

to which di¤erent types of managers buy (sell) stocks that have been bought (sold) in the past by

institutions, or trade instead in a contrarian manner.

I measure trades in stock i by institutions of type k in quarter t by the change in the ownership

of stock i across all institutions of type k occurring between the end of quarter t � 1 and the end

of quarter t (�IOkit):

�IOkit = IO
k
it � IOkit�1 =

Shareskit
Shares outit

�
Shareskit�1

Shares outit�1
: (5)

I analyze the determinants of institutional trading and their tendency to imitate past trades by

estimating the following regressions of future changes in institutional ownership on past aggregate

trading and stock characteristics:

�IOkit+1 = b0 + b1�IO
agg
it + �2Retit + �3Retit�3:t�1 + b4Xit + eit; (6)

where all independent variables are de�ned as in equation (4) andXit includes market capitalization,

book-to-market, share turnover, volatility, beta, and idiosyncratic risk. This regression includes

the lagged change in aggregate institutional ownership, so that the estimate of b1 represents the

tendency of institutions to follow previous trades in a given stock. I also estimate these regressions

using an alternative measure of past trade, de�ned as the change in the total number of institutions

holding stock i during quarter t, �naggit . This measure captures changes in the pervasiveness of a

stock�s ownership across the universe of managers in the sample.

I estimate these trade regressions separately for all di¤erent institutional types, as well as for the

total number of institutions in the sample. Table 5 presents the results. Panel A shows estimates

from regression speci�cations that include only stock characteristics and exclude past trades. The

estimates suggest that, in the aggregate, institutional investors are momentum traders (the coe¢ -

cients on past returns are positive and large, especially for one-quarter past returns). This result is

consistent with previous studies (see, for example, Grinblatt, Titman and Wermers (1995)). Fur-

thermore, the estimates show that institutions buy stocks with high turnover and have a preference

for stocks with low idiosyncratic volatility (although the coe¢ cient is not statistically signi�cant
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at conventional levels). The analysis across di¤erent institutional types generally con�rms the ag-

gregate �ndings, although there are several exceptions. Pension funds, for example, show a strong

tendency to buy growth stocks. They also tend to buy recent losers and long-term winners. Hedge

funds show a tendency to buy stocks with recent positive returns, but exhibit contrarian behavior

with respect to long-horizon returns and buying stocks with negative returns in quarters t � 3 to

t� 1.

Panel B of Table 5 analyzes the impact of past institutional trades on the trading decisions of

di¤erent types of managers. On average, past changes in aggregate institutional ownership have a

negative impact on future changes in ownership for all di¤erent types of institutions. The pattern

is the same if past trades are measured by the change in the total number of managers holding a

stock, as can be seen in Panel C of Table 5.

I next analyze the trading behavior of institutional managers by estimating a widely used

measure of herding, de�ned as the number of institutions buying a given stock in a given quarter

as a proportion of all institutions trading the same stock in the same period:5

pkit =
# buyerskit

# buyerskit + # sellerskit
; (7)

High values of pkit represent an imbalance of buys and low values of p
k
it represent an imbalance of

sells. Table 6 shows the results of regressions of herding by a given institutional type, pkit+1, as a

function of stock characteristics and past aggregate herding in a given stock, paggit . The results from

the aggregate regression show evidence of a positive association between herding in two adjacent

quarters, similar to the evidence documented in Sias (2004). Moreover, the disaggregation by

institutional types shows that this �nding is a pervasive behavioral feature that holds across all

institutional types. It is interesting to note that, in contrast to the �ndings on trading behavior

based on changes in institutional ownership, there is a negative association between past returns

and future herding: the coe¢ cient on past returns is negative and signi�cant for the aggregate

sample and for the majority of institutional types.

5This variable is a measure of raw trade imbalance and is similar to the herding measure introduced by Lakonishok,
Shleifer and Vishny (1992).
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5 Heterogeneity in trading behavior and the cross-section of stock
returns

In this section I examine the link between the trading behavior of di¤erent types of institutional

investors and stock returns. The literature on the price impact of institutional trading �nds mixed

evidence. Some studies document a positive correlation between institutional trading and future

stock returns (for example, see Wermers (1999), Cohen, Gompers and Vuolteenaho (2002), Sias

(2004)). Other studies document a negative correlation between di¤erent measures of institutional

trading and future stocks returns (Coval and Sta¤ord (2007), Frazzini and Lamont (2008), Das-

gupta, Prat and Verardo (2009)). These papers examine the aggregate sample of all institutional

investors, of the sub-sample of mutual funds.

I perform a disaggregated analysis by institutional type and estimate quarterly cross-sectional

regressions that are speci�ed as follows:

Retit+1:t+q = a+ �1 trade
k
it + �2 Retit + �3 Retit�3:t�1 + �4 Xit + "it+1, (8)

where Retit+1:t+k is the return of stock i measured during one quarter (q = 1), one year (q =

4), or two years (q = 8) in the future. The variable tradekit measures one of three alternative

measures of past trade: past changes in institutional ownership (�IOit), past changes in the

number of managers holding a given stock (�nit), and past herding (pit). These trading measures

are de�ned at the aggregate level, as well as for each institutional type. Xit includes the stock

characteristics described in the previous sections: market capitalization, book-to-market, turnover,

total and idiosyncratic volatility, and market beta. All independent variables are measured in decile

ranks. The estimates are obtained following Fama and MacBeth (1973) and the standard errors are

corrected for heteroskedasticity and autocorrelation as in Newey and West (1987). Table 7 presents

all coe¢ cient estimates from the regressions in which past trade is measured by the change in

institutional ownership (�IOkit). For the regressions in which past trade is measured by the change

in the number of managers (�nkit) and herding (p
k
it), the table presents coe¢ cient estimates on past

trade but omits the coe¢ cients on the control variables, for brevity.

Panel A shows the e¤ect of trading by di¤erent institutions on future short term returns,

measured over one quarter. The impact of past changes in institutional ownership on future returns
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is generally weak and not signi�cant, both for the aggregate sample and for the di¤erent categories of

institutional managers. The only exception is represented by hedge funds: a change in ownership of

a given stock in the portfolio of hedge funds is followed by a change in price of the same sign. When

past trade is measured by the change in the number of managers, returns are positively associated

with the trades of banks, mutual funds, investment advisors, and hedge funds. Finally, herding

positively predicts returns over the following quarter for investment advisors and foundations.

Panels B and C of Table 7 examine the long-term impact of institutional trading, considering

one-year and two-year future stock returns. The regression results show that the long-term price

impact of institutional trading across di¤erent institutional types is somewhat di¤erent from the

short-term impact. When trade is measured by changes in stock ownership, past trades of pension

funds predict long-term reversals. The association between changes in institutional ownership and

future long-term returns is not signi�cant for other types of managers. In contrast, when trade is

measured by the change in the number of managers holding a given stock, the regression results

show that returns are positively related to the trades of mutual funds and investment advisors.

This measure also predicts long-term returns for the aggregate set of all institutional investors

in the sample. Interestingly, a change in ownership di¤usion among pension funds is associated

with long-term (two-year) return reversals, consistent with the results on changes in institutional

ownership. In contrast, the long-term (two-year) impact of herding is positive for banks, hedge

funds, and foundations.

The analysis so far has considered the e¤ect of trading on returns separately for di¤erent types of

institutional investors. I now examine the price impact of trading by di¤erent types of institutions

in a multivariate framework, by estimating the following cross-sectional regressions:

Retit+1:t+q = a+
11P
k=1


k I
k
it � tradekit + �1 Retit + �2 Retit�3:t�1 + �3 Xit + "it+1, (9)

where Ikt is an indicator variable that equals one if there is a trade in stock i in quarter t by

institutions belonging to type k, and is set to zero otherwise. The measures of trade used in the

regression speci�cation are the ones previously de�ned: change in institutional ownership (�IOkit),

change in the number of managers (�nkit), and herding (p
k
it). The dependent variable is the stock�s

future return measured alternatively over one-quarter, one-year, and two-years. Panel A of Table 7
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presents coe¢ cient estimates for the regression speci�cation in which trade is measured by changes

in institutional ownership. There is evidence that trades by hedge funds are positively associated

with future short term returns (the coe¢ cient on changes in ownership for hedge funds is positive

and signi�cant at the 10% level with a t-statistic of 1.77). This is even more strongly the case for

private equity funds, whose trading is strongly positively associated with returns in the next quarter.

Future one-year and two-year returns are positively associated with the trades of endowments and

venture capital funds, but negatively related to the trades of pension funds.

In Panel B of Table 7 institutional trades are measured by the change in the number of managers

holding a given stock. The regression results indicate that a larger di¤usion of ownership of a given

stock has a positive impact on short term and long term returns when the change occurs for mutual

funds, investment advisors, hedge funds, private companies, venture capital funds, and endowments.

Finally, I analyze future returns as a function of herding by di¤erent institutional types. Panel C of

Table 7 shows that short term returns are positively associated with herding behavior by investment

advisors, hedge funds, and private companies. Herding is positively related to long-term returns

for insurance companies, investment advisors, hedge funds, private companies, foundations, and

endowments.

Overall, the results suggest that the price impact of trading by di¤erent types of institutions is

highly heterogeneous. Trades by di¤erent types of institutions exert a di¤erent impact on future

stock returns. Furthermore, di¤erences in the e¤ect of trading across institutional types exhibit

variations that depend on whether trading is measured by changes in institutional ownership,

changes in the di¤usion of ownership across managers, or concentration of buying or selling among

managers that engage in a trade.6

I then estimate the same regressions using characteristic-adjusted returns instead of raw returns,

to control for the possibility that di¤erences in the price impact of trading across institutional types

may be driven by di¤erences in their investment styles. The dependent variables are stock returns

in excess of the returns of a benchmark portfolio that is formed as in Daniel, Grinblatt, Titman,

and Wermers (1997) and matched to the stock on the basis of its size, industry-adjusted book-

6Yan and Zhang (2009) �nd that trading by institutions with higher turnover impacts stock prices. They also
�nd a positive correlation between trading and returns, and no evidence of return reversals. However, they do not
analyze institutional investors according to their institutional type.
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to-market, and past one-year return.7 The results from these regressions are presented in Table

9. The coe¢ cient estimates on the trading variables are similar in magnitude and signi�cance to

those obtained using raw returns, suggesting that di¤erences in investment styles are not driving

the di¤erential impact of institutional trading on future returns.

6 Sub-period analysis

In this section I examine the price impact of trading by di¤erent institutional types over di¤erent

sample periods. I split the sample into two sub-periods, 1980-1993 and 1994-2006. I estimate

regression (9) for each sample period, measuring institutional trades by changes in institutional

ownership. The coe¢ cient estimates are reported in Table 10. The results show striking di¤erences

in the impact of institutional trading over time. In the earlier part of the sample, an increase in

the institutional ownership of banks, mutual funds, hedge funds, and pension funds is associated

with positive returns over the following one or two years. This result no longer holds in the later

part of the sample. In recent years, changes in institutional ownership positively predict short-term

returns for private equity funds and longer term returns for venture capital funds and endowments.

In addition, trades by banks and mutual funds lead to signi�cant reversals in future long-term

returns.

7 Conclusions

This paper analyzes the heterogeneity of institutional investors with respect to their preferences

for given stock characteristics, their trading behavior, and the impact of their trading decisions

on the cross-section of stock returns. Using di¤erent sources of information to match their names,

I identify eleven di¤erent types of institutions among all institutional investors that are required

to �le their holdings with the SEC using form 13-F. The sample of institutions includes banks,

insurance companies, mutual funds, investment advisors, hedge funds, pension funds, foundations,

private equity funds, venture capital funds, and endowments.

7Each quarter, I sort all stocks in the CRSP universe based on their market capitalization (using NYSE cuto¤s). I
then sort them based on their industry-adjusted book-to-market, and �nally on past annual returns. The benchmark
portfolios are value-weighted.
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I �rst analyze di¤erences in the preferences of di¤erent institutions for di¤erent stock character-

istics. While institutions generally prefer stocks that have low idiosyncratic risk, high turnover, and

large capitalization, I �nd a considerable degree of heterogeneity across institutional types. For ex-

ample, hedge funds prefer to hold small cap stocks and venture capital funds prefer to hold growth

stocks. Institutions generally hold stocks with low current and past returns, with the exception of

hedge funds, who tend to hold stocks with high past returns.

Di¤erences across types of institutions also emerge with respect to their trading behavior. On

average, institutions tend to buy stocks with high turnover and high past returns. Hedge funds are

momentum traders in the short term (i.e. they buy recent winners) but they are contrarian traders

when past returns are measured over longer horizons.

The price impact of trading by di¤erent types of institutions is highly heterogeneous. Trades

by di¤erent types of institutions exert a di¤erent impact on future stock returns. Furthermore,

di¤erences in the e¤ect of trading across institutional types exhibit variations that depend on

whether trading is measured by changes in institutional ownership, changes in the di¤usion of

ownership across managers, or concentration of buying or selling among managers that trade a

given stock. When trade is measured by changes in institutional ownership, I �nd that trades by

hedge funds and private equity funds are strongly positively associated with future returns. When

trade is measured by changes in the number of managers holding a stock, or by the tendency to

buy the same stock in the same time period, then the positive association between trade and future

returns becomes signi�cant for other institutions as well, especially for mutual funds, investment

advisors, and endowments.

I also test whether the link between institutional trading and stock returns varies over time, and

�nd striking di¤erences between the two halves of the sample period. For example, in the earlier

part of the sample, an increase in the institutional ownership of banks, mutual funds, hedge funds,

and pension funds is associated with positive returns over the following year. This result no longer

holds in the later part of the sample, where an increase in share ownership by banks and mutual

funds leads to signi�cant return reversals in the long-term.

The results suggest that the aggregate sample of institutional investors often studied in the

literature is far from homogenous. Di¤erent types of institutions make di¤erent portfolio choices
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and di¤erent trading decisions. The trades of di¤erent types of institutions exert a di¤erent impact

on stock returns over short and long horizons.
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Table 1
Types of institutional investors

This table presents summary statistics on the number of institutional investors in the sample, newly classi�ed by

type according to the criteria described in Section 2 of the paper.

Type Number Fraction

1 Banks and Trusts (BT) 648 13.35
2 Insurance companies (IC) 173 3.56
3 Mutual Fund Families (MF) 751 15.47
4 Investment Advisors (IA) 2163 44.55
5 Hedge Funds (HF) 839 17.28
6 Pension funds (PF) 67 1.38
7 Companies (PC) 68 1.4
8 Foundations and charities (FC) 24 0.49
9 Private Equity (PE) 51 1.05
10 Venture Capital (VC) 54 1.11
11 Endowments (E) 17 0.35

Total 4855 100
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Table 2
Portfolio value

This table presents summary statistics of the portfolio value and turnover for di¤erent types of institutional investors.

Each quarter I compute the value of the portfolio of each institution in each of the di¤erent institutional types and

report the mean, the median, and the total value of managers�equity holdings. Market share is the fraction of market

value represented by the portfolio of each institutional type (calculated as the ratio between the total portfolio value

of all institutions of a given type and the market capitalization of all common shares in the CRSP dataset). Portfolio

turnover for manager j is calculated as the sum of the absolute values of buys and sells in stock i in a given quarter,

divided by the value of the manager�s stock holdings: Turnoverjt=
P
ijni;jt �ni;jt�1j pitP

i n
i;j
t pit

: The table reports time-series

averages of cross-sectional quarterly statistics from 1980 to 2006.

Type Portfolio value Market share Portf. turnover (qtr)
Mean ($mill) Median ($mill) Total ($bill) % Mean Median

BT 2150.27 294.88 359.11 5.94% 0.17 0.11

IC 3450.53 632.92 235.39 3.96% 0.32 0.14

MF 4639.89 566.25 1590.35 27.03% 0.21 0.17

IA 1113.78 232.15 748.26 12.67% 0.24 0.16

HF 1152.12 290.38 105.36 1.79% 0.29 0.24

PF 8398.50 3476.63 231.25 3.90% 0.14 0.10

PC 1020.17 399.43 21.55 0.35% 0.17 0.11

FC 1098.96 623.02 8.66 0.14% 0.12 0.07

PE 266.89 221.80 1.82 0.03% 0.24 0.21

VC 332.45 226.16 3.23 0.05% 0.18 0.13

E 1936.15 359.72 20.00 0.33% 0.50 0.11
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Table 3
Portfolio characteristics for di¤erent types of institutions

This table reports summary statistics of the characteristics of stocks held by institutions of di¤erent types. Agg

indicates the aggregate institutional sample. Institutional types are de�ned in Table 1. Cap is a stock�s market

capitalization ($ billions) measured at the end of quarter t. NYSE decile is the average NYSE decile of market

capitalization to which a stock belongs; B/M is the book-to-market ratio measured at the end of quarter t; the book
value is measured at the end of the previous �scal year. Turn is the average monthly turnover of a given stock during

quarter t measured as trading volume scaled by total shares outstanding; this measure is divided by two for Nasdaq
stocks. Rett is the quarterly equal-weighted return of the portfolio measured at the end of quarter t. Rett�3:t�1
is the return measured over the past three quarters, from quarter t� 3 to quarter t� 1. Volatility is the quarterly
total volatility of a stock measured from daily returns. Beta is the slope estimate from quarterly CAPM regressions of

daily returns on the market index. Idio vol is an estimate of idiosyncratic volatility represented by the Sum Squared

Errors of the CAPM regressions. The reported summary statistics are time-series averages of quarterly cross-sectional

means.

Type Cap NYSE B/M Turn Rett Rett�3:t�1 Volatility Beta Idio vol
($bill) decile

Agg 1.975 2.30 0.75 0.07 0.045 0.151 0.07 0.79 0.09

BT 1.544 1.96 0.77 0.07 0.041 0.140 0.09 0.72 0.11

IC 1.892 2.29 0.70 0.07 0.043 0.156 0.07 0.83 0.08

MF 1.426 1.92 0.78 0.06 0.042 0.144 0.09 0.71 0.11

IA 1.468 1.96 0.76 0.07 0.042 0.147 0.09 0.72 0.11

HF 2.047 2.38 0.71 0.08 0.050 0.170 0.07 0.84 0.07

PF 2.072 2.40 0.69 0.07 0.040 0.145 0.07 0.85 0.08

PC 3.931 3.18 0.63 0.09 0.045 0.165 0.06 0.98 0.05

FC 7.138 3.79 0.58 0.09 0.051 0.163 0.05 1.04 0.04

PE 11.668 3.20 0.67 0.09 0.072 0.169 0.07 0.86 0.06

VC 7.619 2.60 0.51 0.14 0.031 0.228 0.16 1.24 0.14

E 4.567 3.26 0.62 0.09 0.043 0.160 0.05 0.96 0.05
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Table 4
Portfolio preferences by institutional type: regression analysis

This table reports regression estimates of the determinants of institutional ownership for di¤erent types of institutions.

The dependent variable is the level of institutional ownership (the ratio of shares held to shares outstanding) for the

aggregate institutional sample (Agg) and for 11 di¤erent institutional types, de�ned in Table 1. The independent

variables are de�ned in Table 3. All independent variables are measured in decile ranks, computed with respect to

the quarterly cross-sectional distribution of the variables. The coe¢ cients are time-series averages of cross-sectional

estimates as in fama and MacBeth (1973). t-statistics are reported in parentheses and are computed from Newey-West

(1987) adjusted standard errors.

Type Cap BM Turn Rett Rett�3:t�1 Volat Beta IdioVol

Agg 0.039 0.005 0.028 -0.003 -0.003 -0.001 0.003 -0.009

(32.78) (5.92) (10.41) (-8.81) (-6.59) (-1.70) (2.76) (-12.97)

BT 0.007 0.001 0.000 0.000 -0.001 0.000 0.000 -0.002

(11.82) (4.10) (-0.05) (-7.51) (-5.02) (-2.86) (0.74) (-6.48)

IC 0.003 0.001 0.001 -0.001 -0.001 0.000 0.000 0.000

(7.47) (6.23) (7.08) (-7.50) (-6.10) (2.33) (-0.13) (-2.49)

MF 0.013 0.002 0.013 -0.001 0.000 -0.001 0.001 -0.003

(6.81) (4.02) (6.99) (-2.51) (-0.75) (-4.28) (2.74) (-7.79)

IA 0.005 0.000 0.010 0.000 0.000 0.000 0.001 -0.003

(8.91) (0.08) (12.48) (-1.79) (0.66) (-0.17) (2.29) (-10.22)

HF -0.003 0.001 0.003 0.000 0.000 0.000 0.000 -0.001

(-10.45) (6.91) (5.75) (2.97) (2.06) (0.59) (-1.79) (-2.03)

PF 0.003 0.001 0.002 -0.001 -0.001 0.000 0.000 -0.001

(12.04) (11.20) (18.84) (-8.21) (-9.70) (-3.51) (3.73) (-3.80)

PC -0.002 0.000 0.000 0.000 0.000 0.001 0.000 0.000

(-4.26) (1.97) (-2.42) (-2.22) (-1.06) (2.47) (-1.18) (-1.84)

FC -0.002 0.000 0.000 0.000 0.000 0.000 0.000 0.000

(-5.67) (-2.13) (-0.71) (0.47) (0.86) (-0.88) (-0.09) (-0.67)

PE -0.002 0.001 0.003 0.001 -0.002 0.000 0.000 -0.001

(-1.82) (0.81) (1.51) (0.80) (-1.18) (1.38) (-1.66) (-2.38)

VC 0.000 -0.002 0.000 0.001 0.000 0.000 0.000 0.000

(-0.03) (-1.51) (0.02) (1.18) (0.35) (-0.43) (-0.60) (0.50)

E -0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000

(-4.81) (-6.19) (-1.43) (-1.98) (-3.45) (-0.04) (0.03) (-4.37)
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Table 5
Trading behavior of di¤erent types of institutions

This table reports regression estimates of the determinants of institutional trading behavior for di¤erent types of

institutions. The dependent variable is the change in institutional ownership for the aggregate institutional sample

(Agg) and for 11 di¤erent institutional types, de�ned in Table 1. The change in ownership is computed from quarter

t to quarter t+ 1. The independent variables are de�ned in Table 3. All independent variables are measured in
decile ranks, computed with respect to the quarterly cross-sectional distribution of the variables. The coe¢ cients

are time-series averages of cross-sectional estimates as in fama and MacBeth (1973). t-statistics are reported in

parentheses and are computed from Newey-West (1987) adjusted standard errors.

Panel A: Basic determinants of trading behavior

Type Cap BM Turn Rett Rett�3:t�1 Volat Beta IdioVol

Agg 0.003 -0.006 0.031 0.139 0.064 -0.004 0.005 -0.016

(0.23) (-0.62) (2.65) (17.08) (8.87) (-0.39) (0.69) (-1.31)

BT -0.007 -0.003 -0.008 0.017 0.017 0.002 0.001 -0.002

(-1.31) (-1.21) (-1.95) (6.93) (7.47) (0.38) (0.33) (-0.31)

IC 0.003 -0.001 -0.006 0.013 0.005 0.003 -0.003 -0.002

(0.72) (-0.19) (-1.59) (5.34) (2.23) (0.87) (-1.06) (-0.42)

MF 0.007 -0.001 0.022 0.066 0.012 -0.006 0.004 -0.013

(0.61) (-0.16) (2.61) (12.51) (2.05) (-0.97) (0.77) (-1.67)

IA -0.008 0.003 -0.001 0.045 0.025 -0.007 0.009 -0.002

(-1.20) (0.80) (-0.14) (10.56) (6.23) (-1.19) (1.76) (-0.28)

HF -0.009 0.006 0.006 0.021 -0.014 0.001 -0.003 0.007

(-1.91) (1.19) (1.32) (6.35) (-4.13) (0.15) (-0.98) (1.42)

PF 0.002 -0.011 0.003 -0.006 0.007 0.002 0.002 -0.004

(0.34) (-7.86) (1.14) (-2.93) (3.15) (0.75) (0.85) (-1.19)

PC 0.006 0.002 0.003 0.000 0.003 -0.004 0.001 0.003

(1.85) (1.13) (1.11) (-0.33) (1.56) (-1.31) (0.42) (1.08)

FC -0.003 -0.001 0.000 -0.001 -0.001 -0.002 0.002 -0.001

(-1.41) (-0.73) (-0.08) (-1.13) (-0.58) (-0.86) (1.13) (-0.33)

PE 0.020 -0.003 -0.005 -0.012 -0.033 0.016 -0.002 0.012

(0.75) (-0.16) (-0.36) (-0.91) (-2.15) (0.59) (-0.19) (0.37)

VC -0.211 -0.011 0.099 0.045 -0.032 0.043 -0.038 -0.038

(-1.45) (-0.24) (0.87) (1.16) (-1.39) (1.31) (-1.20) (-1.70)

E 0.004 0.000 0.001 0.001 0.002 -0.002 0.000 0.000

(1.65) (0.10) (0.69) (0.67) (1.97) (-1.14) (0.40) (0.09)
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Table 5, continued
Trading behavior of di¤erent types of institutions

This table reports regression estimates of the determinants of institutional trading behavior for di¤erent types of

institutions. The dependent variable is the change in institutional ownership for the aggregate institutional sample

(Agg) and for 11 di¤erent institutional types, de�ned in Table 1. The change in ownership is computed from quarter

t to quarter t+ 1. The independent variables are de�ned in Table 3. �IOt is the change in aggregate institutional
ownership during quarter t. All independent variables are measured in decile ranks, computed with respect to

the quarterly cross-sectional distribution of the variables. The coe¢ cients are time-series averages of cross-sectional

estimates as in fama and MacBeth (1973). t-statistics are reported in parentheses and are computed from Newey-West

(1987) adjusted standard errors.

Panel B: Including past change in institutional ownership

Type Cap BM Turn Rett Rett�3:t�1 Volat Beta IdioVol �IOt

Agg -0.003 -0.014 0.030 0.165 0.074 -0.013 0.015 -0.022 -0.191

(-0.19) (-1.44) (2.76) (18.35) (10.70) (-1.39) (2.05) (-1.92) (-12.13)

BT -0.011 -0.004 -0.004 0.025 0.022 0.001 0.002 -0.004 -0.052

(-2.10) (-1.64) (-0.98) (9.44) (9.20) (0.19) (0.79) (-0.78) (-11.85)

IC 0.000 0.000 -0.002 0.015 0.007 0.003 -0.004 -0.003 -0.016

(-0.00) (-0.06) (-0.59) (6.36) (3.07) (0.76) (-1.31) (-0.76) (-3.80)

MF 0.004 -0.003 0.032 0.074 0.017 -0.011 0.005 -0.013 -0.051

(0.35) (-0.47) (4.07) (14.91) (3.26) (-1.78) (1.14) (-1.69) (-5.02)

IA -0.013 0.001 0.006 0.054 0.031 -0.009 0.011 -0.005 -0.045

(-2.04) (0.14) (1.00) (12.60) (8.18) (-1.58) (2.43) (-0.84) (-8.23)

HF -0.012 0.006 0.008 0.024 -0.011 0.001 -0.003 0.005 -0.017

(-2.79) (1.14) (1.86) (7.25) (-3.67) (0.25) (-1.04) (1.14) (-4.10)

PF 0.001 -0.011 0.005 -0.003 0.009 0.002 0.002 -0.005 -0.011

(0.15) (-7.71) (1.72) (-1.62) (3.85) (0.66) (0.96) (-1.62) (-5.00)

PC 0.004 0.001 0.001 -0.001 0.002 -0.004 0.002 0.003 -0.003

(1.42) (0.41) (0.71) (-0.42) (1.60) (-1.22) (0.93) (1.08) (-3.13)

FC -0.002 0.000 0.000 -0.001 -0.001 -0.002 0.001 -0.001 -0.002

(-0.84) (-0.48) (-0.24) (-0.76) (-0.50) (-0.77) (0.86) (-0.34) (-1.51)

PE 0.727 0.174 -0.145 0.050 0.011 -0.874 0.123 1.469 -0.150

(1.09) (1.13) (-1.01) (1.53) (0.20) (-1.01) (1.20) (1.06) (-1.07)

VC -0.125 -0.012 0.089 0.043 -0.034 0.016 -0.037 -0.007 0.016

(-0.97) (-0.24) (0.79) (1.10) (-1.50) (0.44) (-1.15) (-0.33) (1.71)

E 0.003 0.000 0.001 0.002 0.002 -0.003 0.001 0.000 -0.006

(1.36) (0.35) (0.60) (1.58) (2.39) (-1.32) (0.72) (0.08) (-3.54)
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Table 5, continued
Trading behavior of di¤erent types of institutions

This table reports regression estimates of the determinants of institutional trading behavior for di¤erent types of

institutions. The dependent variable is the change in institutional ownership for the aggregate institutional sample

(Agg) and for 11 di¤erent institutional types, de�ned in Table 1. The change in ownership is computed from quarter t
to quarter t+ 1. The independent variables are de�ned in Table 3. �nt is the change in the number of institutions
holding stock i during during quarter t. All independent variables are measured in decile ranks, computed with
respect to the quarterly cross-sectional distribution of the variables. The coe¢ cients are time-series averages of cross-

sectional estimates as in fama and MacBeth (1973). t-statistics are reported in parentheses and are computed from

Newey-West (1987) adjusted standard errors.

Panel C: Including past change in the number of institutions

Type Cap BM Turn Rett Rett�3:t�1 Volat Beta IdioVol �nt

Agg 0.010 -0.009 0.026 0.142 0.061 -0.006 0.012 -0.019 -0.019

(0.66) (-0.94) (2.25) (16.83) (8.69) (-0.69) (1.56) (-1.59) (-2.10)

BT -0.008 -0.003 -0.006 0.017 0.017 0.003 0.001 -0.002 0.002

(-1.49) (-1.18) (-1.55) (6.75) (6.92) (0.49) (0.28) (-0.44) (0.60)

IC 0.002 0.000 -0.002 0.011 0.005 0.004 -0.003 -0.003 0.001

(0.40) (0.08) (-0.68) (5.42) (2.32) (1.05) (-1.25) (-0.88) (0.49)

MF 0.008 -0.002 0.031 0.067 0.014 -0.008 0.005 -0.014 -0.006

(0.75) (-0.30) (3.80) (12.83) (2.61) (-1.27) (1.01) (-1.73) (-1.11)

IA -0.010 0.002 0.006 0.047 0.027 -0.008 0.010 -0.004 -0.001

(-1.45) (0.40) (0.91) (11.12) (7.43) (-1.38) (2.18) (-0.68) (-0.22)

HF -0.010 0.006 0.007 0.023 -0.011 0.002 -0.004 0.005 -0.006

(-2.26) (1.19) (1.83) (6.46) (-3.39) (0.52) (-1.28) (1.17) (-1.97)

PF 0.002 -0.011 0.004 -0.005 0.008 0.002 0.002 -0.005 -0.001

(0.26) (-7.62) (1.59) (-2.58) (3.58) (0.79) (1.03) (-1.45) (-0.39)

PC 0.005 0.001 0.001 -0.001 0.002 -0.004 0.002 0.003 -0.002

(1.92) (0.33) (0.72) (-0.44) (1.60) (-1.30) (1.00) (1.16) (-1.42)

FC -0.002 -0.001 -0.001 -0.002 0.000 -0.002 0.001 -0.001 0.000

(-1.05) (-0.66) (-0.38) (-1.21) (-0.37) (-0.85) (0.99) (-0.28) (0.57)

PE 0.506 -0.126 0.086 -0.281 -0.521 -0.708 -0.053 0.598 -0.209

(1.02) (-0.99) (1.04) (-1.02) (-1.04) (-0.98) (-1.04) (0.98) (-0.90)

VC -0.140 -0.015 0.100 0.037 -0.035 0.043 -0.037 -0.035 0.010

(-1.09) (-0.31) (0.88) (0.91) (-1.47) (0.99) (-1.08) (-1.45) (0.93)

E 0.004 0.000 0.001 0.002 0.002 -0.002 0.001 0.000 -0.002

(1.57) (0.12) (0.71) (1.21) (2.34) (-1.01) (0.45) (-0.03) (-2.05)
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Table 6
Herding behavior of di¤erent types of institutions

This table reports regression estimates of the determinants of institutional trading behavior for di¤erent types of

institutions. The dependent variable is the number of institutions in the aggregate sample (Agg), or belonging to

one of 11 institutional types, that buy stock i in quarter t+1, as a proportion of all institutions trading the stock in

the same period and belonging to the same type. The institutional types are described in Table 1. The independent

variables are de�ned in Table 3. pt is the number of institutions buying stock i in quarter t, as a proportion of all
institutions of the same type that trade the stock in the same period. All independent variables are measured in

decile ranks, computed with respect to the quarterly cross-sectional distribution of the variables. The coe¢ cients

are time-series averages of cross-sectional estimates as in fama and MacBeth (1973). t-statistics are reported in

parentheses and are computed from Newey-West (1987) adjusted standard errors.

Type Cap BM Turn Rett Rett�3:t�1 Volat Beta IdioVol pt

Agg -0.079 0.074 -0.269 -0.142 -0.088 -0.167 0.065 -0.269 1.080

(-1.44) (2.55) (-8.56) (-5.50) (-3.18) (-3.51) (2.07) (-5.04) (26.77)

BT -0.317 -0.200 -0.086 -0.179 0.048 -0.025 0.026 -0.183 0.802

(-6.12) (-6.24) (-2.05) (-6.72) (1.47) (-0.46) (0.66) (-3.10) (21.76)

IC 0.152 -0.090 -0.202 -0.054 -0.122 -0.199 0.061 -0.091 0.527

(1.58) (-2.25) (-4.46) (-1.35) (-3.30) (-2.50) (1.09) (-1.30) (12.85)

MF -0.173 0.051 -0.278 -0.157 -0.147 -0.055 0.147 -0.222 0.787

(-3.20) (1.58) (-7.98) (-5.16) (-5.01) (-0.98) (3.95) (-4.89) (22.17)

IA -0.225 0.043 -0.197 -0.194 -0.087 -0.163 0.040 -0.120 0.733

(-4.06) (1.59) (-5.40) (-7.32) (-3.47) (-3.43) (1.29) (-2.25) (21.30)

HF -0.067 0.037 -0.151 -0.047 -0.182 -0.125 -0.053 0.171 0.256

(-0.40) (0.77) (-3.10) (-1.18) (-4.70) (-1.37) (-0.81) (1.79) (5.67)

PF -0.091 -0.258 -0.309 -0.293 -0.089 -0.016 0.061 -0.305 0.780

(-0.57) (-5.51) (-5.55) (-6.34) (-1.64) (-0.16) (0.69) (-3.56) (10.80)

PC -1.266 -0.186 -0.177 -0.106 0.170 -0.107 -0.107 -0.140 0.522

(-5.90) (-2.84) (-2.36) (-1.69) (2.38) (-0.65) (-1.08) (-0.85) (6.56)

FC -10.924 -1.647 -0.431 -1.270 -0.071 0.998 -3.842 -2.170 1.740

(-1.35) (-1.29) (-0.32) (-0.73) (-0.08) (0.37) (-1.37) (-0.49) (0.98)

PE -7.435 -1.945 0.149 -0.648 0.476 -2.918 -1.083 1.641 0.172

(-2.13) (-0.58) (0.06) (-0.44) (0.42) (-1.65) (-1.10) (1.89) (0.35)

E -0.879 -0.027 -0.889 -0.091 0.029 -1.651 0.075 2.117 -0.304

(-2.80) (-0.11) (-1.02) (-0.73) (0.26) (-1.39) (0.37) (1.13) (-0.41)
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Table 7
Institutional trading and stock returns for di¤erent types of institutions

This table reports regression estimates of the e¤ect of the trading behavior of di¤erent types of institutions on the

cross-section of stock returns. The dependent variable is the return of stock i in quarter t+1. The regressions are

estimated for the aggregate sample of all institutional investors and for sub-samples of 11 di¤erent institutional

types. The institutional types are described in Table 1. The independent variables are de�ned in Table 3. �IOkt
is the change in institutional ownership among institutions of type k during quarter t. All independent variables
are measured in decile ranks, computed with respect to the quarterly cross-sectional distribution of the variables.

�nkt is the change in the number of institutions of type k holding stock i during quarter t. p
k
t is the number of

institutions of type k buying stock i in quarter t, as a proportion of all institutions of the same type trading the stock

in the same period. All independent variables are measured in decile ranks, computed with respect to the quarterly

cross-sectional distribution of the variables. The coe¢ cients are time-series averages of cross-sectional estimates as

in fama and MacBeth (1973). t-statistics are reported in parentheses and are computed from Newey-West (1987)

adjusted standard errors. The last two columns report coe¢ cient estimates for regression speci�cations with di¤erent

trading variables and omit the coe¢ cient estimates on the remaining control variables.

Panel A: dependent variable Rett+1

Type Cap BM Turn Rett Rett�3:t�1 Volat Beta IdioVol �IOkt �nkt pkt

Agg -0.002 0.003 0.000 0.000 0.003 -0.002 0.001 0.001 0.000 0.001 0.000

(-2.49) (4.52) (-0.18) (0.54) (3.63) (-2.25) (1.76) (0.70) (-1.44) (3.12) (0.44)

BT -0.003 0.002 0.000 0.000 0.003 -0.002 0.001 0.000 0.000 0.000 0.000

(-2.90) (3.64) (0.27) (0.50) (4.10) (-2.62) (1.89) (-0.04) (-0.20) (0.03) (0.81)

IC -0.003 0.002 0.000 0.000 0.003 -0.002 0.001 0.000 0.000 0.000 0.000

(-3.51) (2.71) (0.68) (0.68) (4.20) (-2.50) (1.66) (-0.30) (-0.73) (-0.19) (0.80)

MF -0.003 0.002 0.000 0.001 0.003 -0.002 0.001 0.000 0.000 0.001 0.000

(-2.84) (4.25) (-0.04) (0.77) (3.84) (-2.48) (1.96) (0.43) (-1.37) (3.20) (1.27)

IA -0.003 0.002 0.000 0.001 0.003 -0.002 0.001 0.000 0.000 0.001 0.001

(-2.92) (3.58) (0.20) (0.92) (3.46) (-2.49) (1.46) (0.38) (1.50) (2.75) (3.37)

HF -0.003 0.001 0.000 0.001 0.003 -0.002 0.001 0.000 0.001 0.001 0.000

(-3.08) (2.15) (0.72) (0.87) (3.58) (-2.51) (2.10) (0.03) (3.88) (2.97) (0.28)

PF -0.003 0.002 0.000 0.000 0.003 -0.002 0.001 0.000 0.000 0.000 0.000

(-3.12) (2.40) (0.62) (0.55) (3.74) (-2.98) (1.54) (0.57) (-0.99) (-1.08) (1.40)

PC -0.003 0.001 0.000 0.000 0.002 -0.002 0.002 0.000 0.000 0.000 0.000

(-2.98) (2.23) (0.51) (-0.25) (2.77) (-1.80) (2.05) (-0.39) (-0.87) (-0.98) (0.98)

FC -0.005 0.000 0.001 -0.002 0.002 -0.002 0.002 -0.001 0.001 -0.001 0.006

(-3.11) (0.04) (0.95) (-1.82) (2.26) (-1.59) (2.04) (-0.44) (0.73) (-1.44) (2.64)

PE -0.001 -0.004 0.014 -0.002 -0.005 -0.008 -0.007 0.005 0.025 0.002 -0.005

(-0.04) (-0.20) (1.03) (-0.14) (-0.77) (-0.39) (-0.63) (0.22) (0.92) (1.05) (-1.00)

VC 0.015 0.033 0.013 -0.017 -0.001 -0.006 -0.003 -0.008 0.001 -0.006

(0.87) (1.89) (0.53) (-1.11) (-0.12) (-0.43) (-0.47) (-0.64) (0.10) (-0.80)

E -0.003 0.001 0.000 0.000 0.003 -0.003 0.002 0.001 0.000 -0.001 0.001

(-2.18) (1.46) (0.66) (-0.27) (3.20) (-3.05) (2.08) (1.38) (0.37) (-1.04) (0.92)
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Table 7, continued
Institutional trading and stock returns for di¤erent types of institutions

This table reports regression estimates of the e¤ect of the trading behavior of di¤erent types of institutions on the

cross-section of stock returns. The dependent variable is the return of stock i in quarters t+1 to t+4 (future one-year

return). The regressions are estimated for the aggregate sample of all institutional investors and for sub-samples

of 11 di¤erent institutional types. The institutional types are described in Table 1. The independent variables are

de�ned in Table 3. �IOkt is the change in institutional ownership among institutions of type k during quarter

t. All independent variables are measured in decile ranks, computed with respect to the quarterly cross-sectional
distribution of the variables. �nkt is the change in the number of institutions of type k holding stock i during quarter
t. pkt is the number of institutions of type k buying stock i in quarter t, as a proportion of all institutions of the
same type trading the stock in the same period. All independent variables are measured in decile ranks, computed

with respect to the quarterly cross-sectional distribution of the variables. The coe¢ cients are time-series averages of

cross-sectional estimates as in fama and MacBeth (1973). t-statistics are reported in parentheses and are computed

from Newey-West (1987) adjusted standard errors. The last two columns report coe¢ cient estimates for regression

speci�cations with di¤erent trading variables and omit the coe¢ cient estimates on the remaining control variables.

Panel B: dependent variable Rett+1:t+4

Type Cap BM Turn Rett Rett�3:t�1 Volat Beta IdioVol �IOkt �nkt pkt

Agg -0.006 0.009 -0.004 0.006 0.000 0.001 0.002 0.005 0.000 0.002 0.000

(-2.83) (6.38) (-3.39) (4.62) (0.21) (0.36) (1.67) (2.69) (-0.49) (2.60) (-0.43)

BT -0.008 0.008 -0.003 0.007 0.001 0.000 0.002 0.004 0.001 0.000 0.000

(-3.21) (5.47) (-2.42) (4.92) (0.70) (-0.23) (1.90) (2.06) (1.04) (-0.19) (0.81)

IC -0.009 0.007 -0.002 0.007 0.002 -0.002 0.003 0.004 0.000 0.000 0.000

(-3.73) (4.56) (-1.81) (4.99) (1.06) (-0.90) (1.90) (1.97) (-0.66) (-0.51) (0.29)

MF -0.008 0.008 -0.004 0.007 0.001 0.001 0.002 0.004 0.000 0.001 0.000

(-3.11) (6.02) (-3.44) (4.76) (0.42) (0.49) (1.65) (2.27) (-0.32) (2.70) (-0.19)

IA -0.007 0.007 -0.004 0.006 0.000 0.000 0.002 0.004 0.001 0.001 0.001

(-3.13) (5.06) (-3.19) (4.66) (0.28) (0.02) (1.61) (1.95) (1.27) (2.25) (0.92)

HF -0.008 0.005 -0.002 0.007 0.001 -0.001 0.003 0.004 0.000 0.001 0.001

(-3.55) (3.49) (-1.42) (4.23) (0.88) (-0.52) (1.79) (1.78) (0.62) (1.14) (1.33)

PF -0.010 0.005 -0.001 0.006 0.001 -0.001 0.001 0.002 -0.002 -0.001 0.000

(-3.50) (3.25) (-1.10) (4.22) (0.64) (-0.30) (0.72) (1.09) (-2.74) (-1.54) (0.48)

PC -0.011 0.004 0.000 0.007 0.003 0.000 0.004 -0.002 0.000 -0.001 0.001

(-3.25) (3.01) (-0.26) (4.37) (1.46) (-0.07) (2.53) (-0.91) (-0.27) (-1.30) (0.63)

FC -0.012 0.000 0.002 0.003 0.000 -0.001 0.003 0.000 -0.001 0.000 0.010

(-2.72) (-0.01) (1.35) (1.71) (0.17) (-0.22) (1.68) (0.14) (-0.55) (-0.09) (1.89)

PE -0.448 -0.316 0.033 0.130 -0.032 -0.012 -0.158 -0.200 0.531 0.008 -0.003

(-1.16) (-0.93) (0.58) (1.02) (-0.81) (-0.27) (-0.86) (-0.88) (1.01) (0.90) (-1.00)

VC 0.189 0.090 -0.038 0.028 -0.014 0.025 -0.068 -0.034 0.007 0.001

(1.35) (1.26) (-0.63) (0.76) (-0.93) (0.32) (-1.07) (-0.90) (0.43) (0.06)

E -0.010 0.003 0.001 0.007 0.002 -0.003 0.004 0.003 -0.001 -0.002 0.008

(-2.82) (2.22) (0.32) (4.07) (1.24) (-1.21) (2.35) (1.25) (-0.47) (-0.74) (1.56)
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Table 7, continued
Institutional trading and stock returns for di¤erent types of institutions

This table reports regression estimates of the e¤ect of the trading behavior of di¤erent types of institutions on the

cross-section of stock returns. The dependent variable is the return of stock i in quarters t+1 to t+8 (future two-year

return). The regressions are estimated for the aggregate sample of all institutional investors and for sub-samples

of 11 di¤erent institutional types. The institutional types are described in Table 1. The independent variables are

de�ned in Table 3. �IOkt is the change in institutional ownership among institutions of type k during quarter
t. All independent variables are measured in decile ranks, computed with respect to the quarterly cross-sectional
distribution of the variables. �nkt is the change in the number of institutions of type k holding stock i during quarter
t. pkt is the number of institutions of type k buying stock i in quarter t, as a proportion of all institutions of the
same type trading the stock in the same period. All independent variables are measured in decile ranks, computed

with respect to the quarterly cross-sectional distribution of the variables. The coe¢ cients are time-series averages of

cross-sectional estimates as in fama and MacBeth (1973). t-statistics are reported in parentheses and are computed

from Newey-West (1987) adjusted standard errors. The last two columns report coe¢ cient estimates for regression

speci�cations with di¤erent trading variables and omit the coe¢ cient estimates on the remaining control variables.

Panel C: dependent variable Rett+1:t+8

Type Cap BM Turn Rett Rett�3:t�1 Volat Beta IdioVol �IOkt �nkt pkt

Agg -0.009 0.019 -0.006 0.002 -0.007 0.003 0.000 0.009 -0.002 0.004 0.000

(-2.78) (7.41) (-3.15) (0.95) (-2.43) (1.20) (0.13) (3.29) (-1.41) (3.19) (-0.31)

BT -0.011 0.015 -0.005 0.003 -0.005 0.001 0.002 0.007 0.000 0.001 0.002

(-3.38) (5.84) (-2.34) (1.60) (-2.05) (0.40) (0.95) (2.60) (0.10) (0.63) (2.37)

IC -0.014 0.012 -0.002 0.005 -0.003 -0.002 0.001 0.008 -0.001 -0.001 0.001

(-4.22) (4.38) (-0.95) (2.63) (-1.08) (-0.76) (0.53) (2.49) (-0.60) (-0.89) (0.88)

MF -0.010 0.017 -0.006 0.003 -0.006 0.003 0.000 0.009 -0.001 0.002 0.000

(-2.83) (6.51) (-2.72) (1.25) (-2.20) (1.04) (0.08) (3.13) (-0.77) (1.95) (0.23)

IA -0.010 0.015 -0.005 0.003 -0.006 0.002 0.000 0.008 0.000 0.002 0.000

(-3.23) (5.84) (-2.48) (1.29) (-2.36) (0.79) (-0.02) (2.82) (0.71) (2.12) (0.34)

HF -0.012 0.009 -0.002 0.005 -0.003 0.000 0.003 0.006 0.000 0.001 0.004

(-3.71) (3.46) (-0.95) (2.46) (-1.47) (0.16) (1.32) (2.40) (-0.28) (0.82) (2.36)

PF -0.013 0.011 -0.001 0.003 -0.003 -0.001 0.001 0.008 -0.005 -0.003 0.000

(-3.56) (3.73) (-0.45) (1.55) (-1.54) (-0.38) (0.33) (2.79) (-4.66) (-1.88) (0.08)

PC -0.017 0.004 0.000 0.008 0.000 -0.002 0.005 0.002 -0.003 -0.003 0.002

(-3.49) (1.70) (0.09) (3.47) (0.12) (-0.55) (1.67) (0.51) (-1.22) (-2.16) (1.31)

FC -0.015 -0.004 0.005 0.000 -0.001 -0.003 0.002 0.005 -0.004 -0.004 0.018

(-2.16) (-1.46) (1.55) (0.16) (-0.21) (-0.63) (0.81) (0.81) (-0.97) (-1.01) (2.10)

PE -0.422 -0.270 -0.006 0.101 -0.019 0.068 -0.208 -0.227 0.532 0.004 -0.026

(-1.12) (-0.82) (-0.06) (0.77) (-0.38) (1.23) (-1.17) (-1.02) (1.06) (0.41) (-1.00)

VC -0.182 0.027 0.092 0.006 -0.049 0.145 -0.051 0.013 0.091 0.024

(-1.51) (0.50) (0.44) (0.12) (-1.46) (1.40) (-0.72) (0.11) (0.98) (0.49)

E -0.012 0.004 0.000 0.007 0.000 -0.008 0.003 0.009 -0.001 -0.006 0.000

(-2.82) (1.85) (-0.01) (2.98) (0.15) (-1.75) (1.13) (2.02) (-0.44) (-1.61) (0.13)
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