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The Dynamics of Institutional and Individual 
Trading 

JOHN M. GRIFFIN, JEFFREY H. HARRIS, and SELIM TOPALOGLU* 

ABSTRACT 

We study the daily and intradaily cross-sectional relation between stock re- 
turns and the trading of institutional and individual investors in Nasdaq 100 
securities. Based on the previous day's stock return, the top performing decile 
of securities is 23.9% more likely to be bought in net by institutions (and sold 
by individuals) than those in the bottom performance decile. Strong contem- 
poraneous daily patterns can largely be explained by net institutional (indivi- 
dual) trading positively (negatively) following past intradaily excess stock 
returns (or the news associated therein). In comparison, evidence of return 
predictability and price pressure are economically small. 

RECENT STUDIES EXAMINING THE RELATION between institutional ownership and 
stock returns document three main findings. First, institutions are momentum 
investors and tend to follow past prices (Grinblatt, Titman, and Wermers 

(1995)).1 Second, mutual funds sometimes tend to move together or engage in 

herding (Wermers (1999)).2 Third, the contemporaneous relation between 

changes in institutional ownership and stock returns is much stronger than the 
trend chasing effect (Nofsinger and Sias (1999) and Wermers (1999)). We explain 
the positive contemporaneous relation between returns and changes in institu- 
tional ownership found at quarterly intervals in previous studies and, more im- 

portantly, provide new daily and intradaily evidence on the role of short-term 

*Griffin is visiting at Yale University and on faculty at the University of Texas at Austin, 
Harris is at the University of Delaware and a former Visiting Academic Fellow at Nasdaq, and 
Topaloglu is at Queen's University. Portions of this research were completed while the first 
and third author were at Arizona State University. We thank Kirsten Anderson, James Booth, 
Greg Brown, Murillo Campello, Jeff Coles, Jennifer Conrad, Claude Courbois, Josh Coval, 
Rick Green (the editor), Harrison Hong, Bin Ke, Spencer Martin, Tim McCormick, Federico 
Nardari, Adam Nunes, David Shrider, Jeff Smith, Rene Stulz, Russ Wermers, Ingrid Werner, 
James Weston, Guojun Wu, two anonymous referees, and seminar participants at Arizona 
State University, Baylor University, 2002 FMA Annual Meeting, The Ohio State University, 
Rice University, Texas A&M University, the University of Michigan, and the University of 
North Carolina for their helpful comments and discussions. We also thank Patrick Kelly and 
Felix Meschke for editorial assistance. All remaining errors are our own. 

1Nofsinger and Sias (1999) find somewhat weaker evidence of positive feedback trading for 
all institutions. 

2 Pirinsky (2002) finds that institutions herd within their own investment group types. 
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cross-sectional price movements in the trading behavior of institutional and in- 
dividual investors. 

The previous literature on institutional trading behavior in the United States 
is predominantly forced to rely on quarterly ownership data to compute changes 
in institutional holdings. In contrast, using daily and intradaily data from 
Nasdaq 100 firms, we are able to separately examine the relative importance of 
institutional and individual trading activity in: (a) predicting future price move- 
ments, (b) moving contemporaneous prices, and (c) following past stock return 
movements. 

Although some brokerage houses have diversified to accept both retail and in- 
stitutional order flow, most brokerage houses specialize in dealing with either 
institutional or individual clients. We use proprietary, qualitative analysis for 
Nasdaq 100 securities over the 10-month period from May 1, 2000 to February 
28, 2001 to classify both sides of all trades as originating from an individual, an 
institution, or a market maker. Although this classification system is not perfect, 
we find that the assignment of trading volume correlates well with trade size by 
investor type. For instance, trades classified as institutional make up 85.99% of 
block trades (10,000 shares and over) but only 18.14% of small trades (less than 
500 shares). For brevity, we discuss our findings in terms of institutional and in- 
dividual investor activity, thus avoiding the more accurate but cumbersome 
statement that we are examining the activity of brokerage houses that primarily 
deal with individuals or institutions. It is also important to note that our analy- 
sis deals exclusively with cross-sectional ownership and return relations as we 
extract market-wide effects from both imbalances and returns. 

Our results can be summarized as follows. First, there is a strong contempora- 
neous relation between changes in institutional ownership and stock returns at 
the daily level. Second, institutional trading largely follows past stock returns. 
The difference in returns between the high and low imbalance portfolios is a sta- 
tistically significant 3.36% on the day prior to ranking and a significant 0.80% 2 
days prior to ranking. A vector autoregression (VAR) analysis indicates that a 
one standard deviation increase in returns leads to a 0.15 standard deviation in- 
crease in institutional imbalance on the following day. Third, we find equally 
strong evidence of persistence in institutional and individual trading. We find 
no evidence that imbalances predict future daily returns. 

Fourth, institutional orders are executed after intradaily return movements as 
well. The 5-minute intervals with the largest institutional buying (selling) activ- 
ity are preceded by large positive (negative) abnormal stock returns in the pre- 
vious 30-minute period. Furthermore, these periods of extreme institutional 
trading activity are associated with flat contemporaneous and future returns. 
In a VAR analysis with 5-minute intervals, there is a positive relation between 
institutional buy-sell imbalances and past returns and individual buy-sell im- 
balances are negatively related to past returns. Finally, we find that price move- 
ments ahead of large institutional trades are not caused by market makers 
accumulating inventory for their institutional clients. Institutional buy (and in- 
dividual sell) orders are generally executed in the same direction as past daily 
and intradaily price movements. These patterns could be driven by institutional 
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and individual investors trading on different information and/or perceiving past 
stock return moves differently. 

Several other studies also examine the cross-sectional relation between own- 
ership and returns on a daily basis. Our findings are most consistent with daily 
patterns found in Korea by Choe, Kho, and Stulz (1999), who find daily herding 
and trend chasing by Korean and foreign institutional investors but contrarian 
investment by individual investors. Our results contrast to the lack of daily insti- 
tutional trend chasing found in NYSE securities over a three-month period (in 
1990 to 1991) by Nofsinger and Sias (1999) and the contrarian investment strate- 
gies of Finnish institutions documented by Grinblatt and Keloharju (2000). This 
highlights the important differences in the nature of institutional trading activ- 
ity across exchanges and countries. It is important to note that the patterns we 
observe here may not be representative of NYSE, foreign, smaller, or less liquid 
stocks, or other less volatile time periods. 

The paper proceeds as follows. Section I briefly discusses our relation to the 
current literature. Section II describes the data and the methodology used to as- 
sign trades to individual and institutional brokerage houses. Section III exam- 
ines the daily relation between institutional trading and contemporaneous and 
past returns and the ability of institutional trading activity to forecast future 
returns. Section IV uses intradaily data to distinguish between intradaily insti- 
tutional and individual trading activity predicting return movements, contem- 
poraneous price pressure, and trading following price movements. We examine 
competing interpretations of our results in Section V and reversals in Section 
VI. A brief conclusion follows in Section VII. 

I. Related Research 

There is an extensive and growing literature on the relation between institu- 
tional and individual trading activity and stock prices. In general, this literature 
falls into three main groups: (1) studies examining the relation between past 
stock returns and institutional and individual trades, (2) papers investigating 
the forecasting ability of individual and institutional trades, and (3) those 
studying the contemporaneous relation between ownership changes and stock 
returns. 

The first group of papers examines the relation between past stock returns and 
institutional and individual trading activity as well as the interaction between 
traders (herding). Momentum investing (also known as trend chasing or positive 
feedback trading) occurs when traders buy tomorrow in response to an increase 
in today's price. Models of investor behavior (e.g., DeLong et al. (1990a)) often 
posit uninformed individuals as the culprit, while others (e.g., DeLong et al. 
(1990b)) allow for rational speculators (or institutional investors) to follow 
prices. Other models demonstrate that managers may trade with the herd due to 
slowly diffusing private information (Froot, Scharfstein, and Stein (1992), Hirsh- 
leifer, Subrahmanyam, and Titman (1994), and Hong and Stein (1999)), career con- 
cerns (Scharfstein and Stein (1990)), or because of information inferred from 
other traders (Bikhchandani, Hirshleifer, and Welch (1992)). 
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The empirical literature examining momentum investing and herding by insti- 
tutions primarily utilizes quarterly changes in institutional holdings. Lako- 
nishok, Shleifer, and Vishny (1992) find only weak evidence of quarterly trend 
chasing and herding for pension funds. However, Grinblatt et al. (1995) find much 
stronger evidence of momentum investing by mutual funds and Badrinath and 
Wahal (2001) find that the propensity of momentum trading varies substantially 
across institution types and is primarily limited to new equity positions. Wer- 
mers (1999) also documents strong evidence of herding by mutual funds in small 
and growth-oriented stocks. 

Opposing trading patterns are found for individuals.3 Odean (1998) finds that 
individual investors sell stocks that were past winners and hold on to past losers. 
Similarly, Barber and Odean (2000) find that individual investors are "anti-mo- 
mentum" investors.4 Grinblatt and Keloharju (2000) find that Finnish individuals 
and institutions are contrarian investors. 

A second group of papers examines the predictability of individual and institu- 
tional trades.5 Chen, Jegadeesh, and Wermers (2000) find that stocks that man- 
agers buy outperform stocks managers sell by 2% per year after controlling for 
various characteristics.6 Odean (1999) also finds that stocks purchased by indivi- 
dual investors consistently underperform the stocks they sell. However, Coval, 
Hirshleifer, and Shumway (2001) find that individuals who have performed well 
in the past earn superior returns. 

The third group examines the cause of the strong contemporaneous relation 
between stock returns and quarterly (Wermers (1999)) and annual (Nofsinger 
and Sias (1999)) changes in ownership.7 The relation could result from institu- 
tional trading activity predicting future price movements, contemporaneous 

3 It does not necessarily follow that individual trading patterns should be opposite to mu- 
tual funds, since many other types of institutions trade (e.g., banks, hedge funds, insurance 
companies, investment advisors, pension funds). 

4 Barber and Odean (2002) find that individuals execute relatively more buy trades than sell 
trades following extreme positive returns but the value of the positions they are selling are 
larger, so in terms of market value they are net sellers following large daily positive return 
movements. 

5A similar question is whether foreign investors have superior information for future stock 
returns. Grinblatt and Keloharju (2000), Froot, O'Connell, and Seasholes (2001), Seasholes 
(2000), and Froot and Ramadorai (2001) find evidence of foreign investors' trades leading price 
movements, while Choe, Kho, and Stulz (2001) find no evidence of better-informed foreign in- 
vestors in Korea. At the market level, Griffin, Nardari, and Stulz (2002) find that after control- 
ling for the contemporaneous relation between flows and returns, foreign investors are 
generally not able to time the market at the daily frequency. 

6This finding is also supported by Daniel et al. (1997) and Wermers (2000), who show that 
before accounting for managerial expenses, institutional investors outperform benchmark 
stocks with similar characteristics (size, BE/ME, and momentum). 

7A related literature examines the microstructure relation with trader identity. For exam- 
ple, Barclay and Warner (1993) find that most of the price impact is concentrated in medium- 
size (500 to 10,000 shares) trades and Chakravarty (2001) finds that this activity is due 
to medium-size institutional trades. Chan and Lakonishok (1995) find that a sequence of 
institutional block trades leads to a significant impact on stock prices in NYSE and AMEX 
securities. 
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price pressure, and/or intraquarter institutional trend chasing. The price pres- 
sure hypothesis implies that institutional buy trades move prices more than in- 
dividual sell trades. Sias et al. (2001) use a covariance decomposition method to 
estimate the relation between changes in quarterly ownership and daily returns 
and conclude that institutional price pressure is the predominant explanation. 
Cai, Kaul, and Zheng (2000), however, find that returns lead aggregate ownership 
changes, but ownership changes do not forecast returns. While both papers pro- 
vide insight into the relation between quarterly returns and change in owner- 
ship, the precise nature of the intraquarter relation cannot be known without 
intraperiod ownership data. Our daily and intradaily analyses allow us to exam- 
ine the competing explanations for the contemporaneous relation found at long- 
er horizons and in the process, provide new evidence on daily and intradaily 
trading and past stock returns, price pressure, and the short-term predictability 
of institutional or individual trading activity. 

II. Data 

A. Data Description 

The primary data set for this paper consists of all the trades and quotes in Nas- 
daq 100 stocks from May 1, 2000 to February 28, 2001 for a total of 210 trading 
days. We choose the Nasdaq 100 because they are the most liquid and actively 
traded stocks on Nasdaq with a diverse set of brokerage houses trading in each 
stock. We obtain bid and ask quotes directly from Nasdaq computer systems. The 
quote data are essentially the same as that reported on the Consolidated Tape via 
the NYSE's Trade and Quote (TAQ) data. 

We collect proprietary trade data directly from Nasdaq's transaction confirma- 
tion service. The Nasdaq Stock Market uses this facility to aid in the settlement 
process and for trade reporting to the Consolidated Tape.8 In this regard, the in- 
tegrity of the data appears to be strong. Like the data reported in TAQ, the data 
include the date, time, ticker symbol, trade size, and price of each transaction. In 
addition to these standard fields, these proprietary data also include additional 
identifying fields (related to the settlement process) about the parties involved in 
each trade. 

These additional fields include three main features that allow us to assign trad- 
ing volume to institutions and individuals. First, each trade is linked to the par- 
ties (market maker or Electronic Communication Network (ECN)) on both sides 
of the trade. For trades occurring on ECNs, two records typically appear in the 
data that identify the two parties to the trade-one record indicating a seller 
with the ECN as counterparty and the second indicating a buyer with the same 
ECN as counterparty. These identifiers are used to assign the parties of the trade 
as retail or institutional, ignoring ECN identifiers that are simply placeholders 
marking the venue of the trade. 

Reported trades comprise the basis for TAQ data. For a detailed description of the Nasdaq 
data, see Smith, Selway, and McCormick (1998). 
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Second, each side of each trade is classified as to whether the parties are trad- 
ing for their own account (as a market maker) or are simply handling a trade for a 
retail or institutional client (agency trading). Third, each trade is marked as to 
which party is buying and selling. This designation helps us to avoid erroneous 
trade classifications that commonly result from tick-test rules. With these three 
additional pieces of proprietary information, we assign trading volume to broker- 
age houses that primarily deal with individual investors, to brokerage houses pri- 
marily handling institutional order flow, or to market makers. We discuss the 
details of this classification in the Appendix. 

B. An Examination of the Relation with Trade Size 

Table I reports the average number of trades, trade size, percentage of trades, 
and percentage of volume that can be explained by each trade assignment over 
the May 1, 2000 to February 28, 2001 period. It is important to note that our data 
consist of executed trades, not the underlying orders. Using the trade assignment 
mechanism above, market maker trades with other market makers have an aver- 
age trade size of 712 shares, which represents 11.03% of the trades and 11.93% of 
trading volume. Individual-to-market maker trades average around 386 shares 
per trade as compared to institution-to-market maker trades with an average 
trade size of 1,450 shares. Individual-to-market maker and individual-to-indivi- 
dual trading represents approximately 58.11% (36.58% + 21.53%) of trades, yet 
only 32.22% (21.47% + 10.75%) of total volume. In contrast, institution-to-market 
maker and institution-to-institution trading represent 19.65% of trades, yet 
43.21% of the total volume. A note of caution is in order as the percent of volume 
by all parties is understated due to 8.98% of the data that we are unable to classi- 
fy (as described in the Appendix). 

In Panel B of Table I, we report the same characteristics for various trade-size 
groups. The trade-size breakdowns are the same as those reported by Barclay and 
Warner (1993), where trades for less than 500 shares are designated as small 
trades, medium-size trades range from 500 to 10,000 shares, and trades for greater 
than 10,000 shares are classified as large trades. Using these classifications, small 
trades constitute 67.74% of all trades but only 18.22% of volume. Medium-size 
trades represent 31.47% of the total number of trades but 53.71% of volume. Large 
trades represent only 0.79% of trades but, with an average trade size of 23,481 
shares, account for 28.07% of volume. 

Figure 1 reports the classifications in Table I as a percentage of the total volume 
in the small and large trade groups. Individual-to-individual and individual-to- 
market maker trades together account for 62.99% of volume in trades for less 
than 500 shares, whereas institutional trades with either other institutions or 
market makers account for 18.14% of all small-size trade volume. Conversely, for 
large trades, individuals trading with market makers or other individuals ac- 
count for 3.58% of trading volume and institutional trading accounts for 
85.99% of trading volume. If large share blocks are more likely to be originated 
by institutions, these findings support the proposition that the institutional trad- 
ing volume is correctly assigned. 

2290 



Table I 
Distribution of Trades According to the Investor Type 

Panel A reports the number of trades (in 1,000s), the average trade size, the percent of the trades, and the percent of volume that can be explained 
by each trade assignment for the Nasdaq 100 stocks over the May 1, 2000 to February 28, 2001 period. The market maker (dealer) on each side of each 
trade is trading for its own account or is simply acting as an agent and handling a trade for a customer. All agent trades are classified into institu- 
tional (Inst.) or individual (Indiv.) based on whether the market maker primarily deals with institutions or individuals. All principal trades are 
simply regarded as market maker trading (MM), irrespective of whether the market maker primarily deals with institutional or individual clients. 
In this way, both sides of the trades are classified as to whether they trade with an institution, an individual, or a market maker. The trades with 
inconsistencies in assigning whether a market maker acted as a principal or an agent for each leg of the trade form the nonclassified group. Panel 
B reports the same statistics for various trade-size groups. Trade sizes of less than 500 shares are designated as small trades, medium-size trades 
are from 500 to 10,000 shares, and share increments of greater than 10,000 shares are classified as large trades. 

MM to MM Indiv. to MM Indiv. to Indiv. Indiv. to Inst. Inst. to MM 

Panel A: All 
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11.93 
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Panel B: Various Trade-size Groups 

Small 
No. of trades 
Avg. trade size 
% of trades 
% of volume 

Medium 
No. of trades 
Avg. trade size 
% of trades 
% of volume 

Large 
No. of trades 
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Figure 1. Distribution of trades by trade size. This figure plots the percentage of vo- 
lume that can be explained by each trade assignment over the May 1, 2000 to February 
28, 2001 period for small and large trades. The market maker (dealer) on each side of each 
trade is trading for his/her own account (as a market maker) or is simply acting as an agent 
and handling a trade for a customer. All agent trades are classified into institutional (Inst.) 
or individual (Indiv.) based on whether the market maker primarily deals with institutions 
or individuals. Both sides of the trades are classified as to whether they trade with another 
institution, an individual, or a market maker. The trades with inconsistencies in assigning 
whether a market maker acted as a principal or an agent for each leg of the trade form the 
nonclassified group. Trade sizes of less than 500 shares are designated as small trades and 
share increments of greater than 10,000 shares are classified as large trades. 

From these classifications, we construct a measure of institutional trading im- 
balance. For each stock, we calculate the difference between the buy and sell vo- 
lumes each day, and, to obtain a relative measure of the magnitude, scale by the 
number of shares outstanding. Unless otherwise noted, we refer to this as the 
imbalance throughout the paper.9 If market makers go home exactly flat, net in- 
stitutional buying activity would be perfectly offset by individual selling activity, 
since for every buyer there must be a seller. However, since we are only able to 

S The average daily cross-sectional correlation between this measure and the institutional 
buy-sell volume as a percent of total volume is 0.74. 
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assign approximately 91% of the trading volume and market makers do not main- 
tain exactly the same amount of inventory, the institutional and individual im- 
balances are not perfectly negatively correlated. We calculate the average daily 
cross-sectional correlation between the institutional and individual buy-sell im- 
balances and find a correlation of - 0.69. Thus, while we focus on the institu- 
tional buy-sell imbalance measure, one could also interpret findings from the 
individual sell-buy imbalance perspective. 

C. Relation to Spectrum Data 

We compare quarterly changes in institutional and individual ownership cal- 
culated from our data to those computed from the 13F filings compiled on the 
widely used Spectrum database. The Spectrum data classifies institutions into 
five groups: (1) banks, (2) insurance companies, (3) mutual funds (or investment 
companies), (4) investment advisors, and (5) other (including pension and endow- 
ment funds).10 We calculate quarterly imbalance measures from Spectrum as the 
quarterly change in holdings as a fraction of the total shares outstanding at the 
beginning of the quarter. Note that 13F filings are not required for state pension 
funds, hedge funds, institutions with less than $100 million under management, 
or for individual security positions below 10,000 shares or $200,000. Given these 
limitations, changes in quarterly holdings from Spectrum form a close, but im- 
perfect proxy for the true changes in quarterly holdings. 

Table II presents simple pooled correlations among the measures for the two 
full quarters that fall within our sample period.11 We find that the correlation 
between institutional (individual) imbalances from our data and total institu- 
tional ownership changes from Spectrum is a statistically significant 0.53 
(- 0.64). Further analysis shows that this is primarily driven by the correlation 
between institutional imbalances in our data and trading by mutual funds 
(0.44), investment advisors (0.37), and other institutions (0.28). Changes in hold- 
ings for banks and insurance companies bear no significant relation to our mea- 
sure of institutional imbalance, suggesting that these groups do not dominate 
the institutional trading in Nasdaq 100 stocks. 

In Panel B, we examine the relation between the level of Spectrum holdings by 
institution type, turnover, and institutional and individual volume. Del Guercio 
(1996) shows that (compared to mutual funds) bank managers tilt their posi- 
tions towards stocks that are viewed as more prudent. Similarly, in our sample, 
bank and mutual fund ownership is correlated with total institutional volume, 

10The other category includes foundations, trusts, endowments, financial institutions, gov- 
ernment, miscellaneous, non-financial companies, and pension funds. Del Guercio (1996), Wer- 
mers (1999), Gompers and Metrick (2001), and Cohen, Gompers, and Vuolteenaho (2002) 
discuss the details and potential limitations of the Spectrum data. 

11The quarterly changes are calculated from June 30, 2000 to September 30, 2000 and from 
September 30, 2000 to December 31, 2000. We also compute correlations separately for each 
quarter and obtain similar results. Because of problems in Spectrum classification groups 
beginning in 1998, we use the classifications as of December 1997. 
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Table II 

Correlations between Institutional Imbalances and Spectrum 
Imbalances 

For the quarters from June 30, 2000 to September 30, 2000 and from September 30, 2000 to 
December 31, 2000, Panel A reports the correlations among quarterly changes in institutional 
and individual ownership calculated from Nasdaq data (Inst. Imbal. and Ind. Imbal.) and those 
computed using the Spectrum database. Quarterly change in institutional (individual) owner- 
ship is the difference between the institutional (individual) buy and sell volumes for that quar- 
ter scaled by the total number of outstanding shares at the beginning of the quarter. Quarterly 
imbalance measures from Spectrum are calculated as the quarterly change in holdings as a 
fraction of the total shares outstanding at the beginning of the quarter. Spectrum imbalances 
are computed for all the institutions and different institution types as classified by Spectrum. 
Panel B reports the correlations among the level of institutional holdings as obtained from 
Spectrum, turnover, and institutional and individual volume. The % Institutional ownership 
is the percentage of shares held by the institutions at the start of the quarter as obtained from 
Spectrum. Turnover is the total number of shares traded divided by the total shares outstand- 
ing at the beginning of the quarter. Institutional volume (% Inst. vol.) is the percentage of total 
number of shares traded by institutions. Individual volume (% Ind. vol.) is the percentage of 
total number of shares traded by individuals. Total trades is the total number of trades scaled 
by the total number of outstanding shares at the beginning of the quarter. Institutional trades 
(% Inst. Trades) is the percentage of total number of trades by institutions. Individual trades (% 
Ind. Trades) is the percentage of total number of trades by individuals. Any firm-quarter for 
which the number of shares outstanding changed by more than 10% is dropped from the sample. 

Panel A 

Institutional Imbalance from Spectrum 

Inst. Ind. Insurance Mutual Investment 
Imbal. Imbal. Total Banks Co. Funds Advisor 

Ind. Imbal. - 0.76a 
Spec. Total Imbal. 0.53a 0.64a 
Spec. Banks Imbal. 0.03 -0.11 0.24a 
Spec. Insurance Co. Imbal. 0.05 -0.11 0.43a 0.05 
Spec. Mutual Funds Imbal. 0.44a -0.50a 0.71a -0.05 0.00 
Spec. Investment Adv. Imbal. 0.37a -0.43a 0.53a 0.02 -0.02 0.09 

Spec. Other Imbal. 0.28a -0.30a 0.28a 0.01 0.05 0.14 0.09 

Panel B 

% Institutional Ownership 

Inst. Ind. Insurance Mutual Investment 
Imbal. Imbal. Total Banks Co. Funds Advisor Other 

Turnover 0.26a 0.05 0.17b -0.13 0.20b 0.19b 0.19b -0.16 
% Inst. Vol. -0.17b -0.02 0.22a 0.17b 0.02 0.21a 0.13 0.27a 

% Ind. Vol. 0.22a 0.03 -0.06 -0.15 0.07 -0.05 0.01 -0.30a 
Total Trades 0.32a -0.03 0.17b - 0.16 0.16 0.19b 0.23 - 0.23a 
% Inst. Trades -0.22a - 0.01 -0.10 0.20b - 0.18b -0.13 -0.13 0.23a 
% Ind. Trades 0.23a 0.05 0.16 - 0.09 0.22a 0.16 0.19b - 0.22a 

aSignificance at 1%. 
bSignificance at 5%. 
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perhaps because banks view it as more prudent to hold stocks where other insti- 
tutions trade.12 

In sum, the reasonably large quarterly correlation between our measure of insti- 
tutional imbalance and that reported by Spectrum and the strong relation between 
institutional/individual imbalances and trade size give us confidence that, while 
not a perfect measure, our assignment of institutional and individual trading vo- 
lume appears quite useful. In Section IV, we further examine the sensitivity of our 
intradailyVAR results to a stricter classification of institutional trading. 

III. Daily Institutional Trading Imbalances 

In this section, we investigate the daily relation between institutional trading 
and contemporaneous and past returns, the persistence of institutional activity, 
and whether institutional or individual trading activity forecasts future daily 
stock returns. 

A. The Contemporaneous Relation 

Wermers (1999) and Nofsinger and Sias (1999) document a strong positive con- 
temporaneous relation between institutional buying activity and quarterly and 
annual returns. However, with the exception of a brief analysis in Nofsinger 
and Sias, little is known about the daily relation in the U.S. market. 

To examine the relation between the institutional trading activity and stock 
returns, we sort the Nasdaq 100 stocks each day into 10 groups of 10 stocks each 
based on the magnitude of the daily institutional buy-sell imbalance. Table III 
examines the daily contemporaneous returns to the 10 portfolios formed accord- 
ing to institutional buy-sell imbalance. On day zero, stocks with the largest in- 
stitutional sell imbalances experience an extremely low excess return of 
-4.29%, whereas stocks with the largest institutional buying activity experi- 
ence a 3.69% excess return. The difference between the high and low imbalance 
deciles is a striking 7.98% per day.13 It is also interesting to note the large number 
of shares that change hands between the institutions and individuals. For stocks 
with the most institutional buying pressure, 0.329% of the shares are bought by 
institutions and for the portfolio with the most selling pressure 0.291% of the 
shares are sold by institutions.14 

12 In unreported results, the level of beginning of the quarter aggregate institutional own- 
ership as a percent of the outstanding shares has a correlation of 0.23 with our measure of 
changes in institutional ownership over the quarter. 

13 Nofsinger and Sias (1999) compute similar measures on a daily basis with 114 NYSE firms 
from November 1, 1990 to January 31, 1991 and find a difference of just 2.68%. Our results for 
the recent Nasdaq period are almost three times stronger, likely due to differences in firm 
characteristics, time period, and stock return volatilities. 

14 In unreported results, we also perform cross-sectional regressions of returns on contem- 
poraneous institutional imbalances and firm size, volume, percent institutional volume, and 
percent individual volume and find that the strong relation between institutional imbalances 
and returns is not affected by controlling for these other variables. 
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Table III 

Lagged Returns and Institutional Buy-Sell Imbalances for Portfolios Classified by Institutional Buy-Sell 
Imbalance 

On each day from May 8, 2000 to February 21, 2001, the Nasdaq 100 stocks are ranked by their daily institutional buy-sell imbalances and assigned 
to one of 10 portfolios with 10 stocks each. For each stock, institutional buy-sell imbalance (expressed in percent) is the difference between the 
institutional buy and sell volumes for that day scaled by the total number of outstanding shares. This table reports the time-series averages of 
lagged and contemporaneous institutional buy-sell imbalances and the difference between the return and the equal-weighted Nasdaq 100 return 
(Return - EW Nasdaq 100) for each portfolio. Returns are expressed in percent per day. The last row reports the mean difference between the high 
and low portfolios (H-L) for each variable. The statistical significance reported in the last row is computed from a paired t-test estimated from the 
time series of the difference between the high and the low portfolios. The statistical significances reported in the first 10 rows are computed from a ^ 
paired t-test estimated from the time series of the difference between the corresponding portfolio return and the mean across all 10 portfolios. 

' 

-5 -4 -3 -2 -1 0 -5 -4 -3 -2 -1 0 

Rank Return-EW Nasdaq 100 Institutional Buy-Sell Imbalance 

L - 0.33b - 0.29b - 0.53 - 0.59a - 1.92 - 4.29a -0.010a -0.013 - 0.016 - 0.027 - 0.071 -0.291 
2 -0.07 0.23b -0.07 -0.20 - 0.98a -2.24 0.014 0.015 0.013 -0.004 - 0.021 -0.103a 
3 0.15 -0.02 0.09 -0.14 -0.74 - 1.52a 0.013 0.012 0.009a 0.007 - 0.009 - 0.052 
4 0.13 0.07 0.11 0.04 -0.41 - 0.79 0.019 0.019 0.012 0.013 0.005 - 0.021 
5 0.04 0.10 -0.04 0.18 0.15 -0.21b 0.014 0.020 0.015 0.017 0.016 0.003a 
6 0.24b 0.26b 0.08 0.21b 0.21b 0.47a 0.026a 0.019 0.021 0.018 0.021 0.026a 
7 0.16 - 0.03 0.21b 0.19 0.37a 1.08a 0.017 0.021 0.028a 0.030a 0.025b 0.052a 
8 -0.13 -0.18 0.17 0.19 0.88a 1.59a 0.021 0.016 0.025b 0.034a 0.048a 0.088a 
9 0.04 0.16 0.14 0.00 1.07a 2.25a 0.028b 0.031a 0.030a 0.035a 0.065a 0.145a 
H -0.19 -0.24 -0.13 0.20 1.44a 3.69a 0.037a 0.036a 0.044a 0.061a 0.103a 0.329a 

H-L 0.14 0.04 0.39 0.80a 3.36a 7.98a 0.047a 0.049a 0.060a 0.088a 0.174a 0.620a 

aSignificance at 1%. 
bSignificance at 5%. 
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B. Returns Prior to Institutional Buy-Sell Imbalances 

Table III also examines the institutional imbalances and returns in the 
5 days before the ranking day for the 10 portfolios formed according to cross- 
sectional variation in institutional activity. If one assumes that institutional 
trading in a stock is not dominated by any particular institution (we explore this 
assumption in Section V), then the persistence in institutional trading is consis- 
tent with herding behavior. Stocks with the highest institutional imbalances 
on the ranking day have significantly higher imbalances in all of the previous 
5 days. 

For the portfolio of stocks with the largest institutional selling imbalances on 
day 0, there is a - 1.92% abnormal return (relative to the equal-weighted market) 
on the day prior to ranking. There is a nearly monotonic ordering in prior day 
returns increasing with the imbalance ranking-the portfolio with the highest 
net buy imbalance has an excess return of 1.44%. The difference in returns be- 
tween the high and low imbalance portfolios is a highly significant 3.36% on the 
day prior to ranking and 0.80% 2 days prior to ranking. 

In unreported results, we also calculate average cross-sectional correlations of 
0.29 and 0.14 between today's institutional imbalances and lagged 1- and 2-day 
buy-sell imbalances, respectively. Institutional (individual) imbalances have an 
average cross-sectional correlation with lagged 1- and 2-day returns of 0.19 
(- 0.13) and 0.04 (- 0.02), respectively. Institutional and individual buy-sell imbal- 
ances are autocorrelated and execution of institutional trades seems to posi- 
tively follow stock price movements. 

C. Return Sorts 

We rank stocks into 10 deciles based on their daily returns and then 
examine net institutional activity on the following day in Figure 2. Stocks within 
the top decile of daily stock return performance are bought more than they are 
sold by institutions on the following day 65.2% of the time. In contrast, those 
stocks in the lowest decile of daily stock return performance experience net buy- 
ing by institutions the following day for only 41.3% of the stocks. Institutions are 
23.9% (65.2%- 41.3%) more likely to be net buyers in stocks that have experi- 
enced large previous day returns as compared to those with low previous day 
returns. 

D. Daily VAR Results 

We use vector autoregressions to jointly examine the time-series behavior of 
buy-sell imbalances and returns for individual stocks on a daily basis. For each 
of the 82 stocks that is a member of the Nasdaq 100 for the whole sample period 
from May 1, 2000 to February 28, 2001, we calculate the daily returns and institu- 
tional buy-sell imbalances. To remove common market-wide effects, both vari- 
ables are adjusted by subtracting the equal-weighted Nasdaq 100 average return 
or the institutional imbalance, respectively. To facilitate interpretation, we 
standardize both variables using their own time series and then estimate the 
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: Institution Individual 

Figure 2. Institutional and individual trading activity following classification by 
daily returns. On each day from May 8, 2000 to February 21, 2001, the Nasdaq 100 stocks 
are ranked by their daily returns and assigned to one of 10 portfolios with 10 stocks each. 
For each portfolio, the proportion of stocks for which institutions are net buyers the follow- 
ing day is computed. If institutional selling activity is more than institutional buying 
activity then the stock is classified as a net individual buy. The time series average of these 
proportions is calculated for each portfolio on the day following the ranking day. 

following system of equations with five lags for each security: 

5 5 

Rt = a + E fliRt-i + E /iIt-i+t,R (1) 
i=l i=l 

5 5 

It- + iRt-i + E iIt-it,I (2) 
i=l i=l 

where Rt is the adjusted return at time t and It is the adjusted institutional buy- 
sell imbalance at time t. 

Table IV reports the cross-sectional averages of the coefficient estimates, the 
adjusted R2s, and the percentage of stocks with positive and negative coefficients 
that are significantly different from zero at the 5% confidence level. Panel A of 
Table IV shows several interesting findings. First, the institutional buy-sell imr 
balances are positively related to the previous day's returns. In the institutional 
imbalance equation, the average coefficient for the previous day's return is 0.12, 
indicating that a 1 standard deviation increase in the daily return leads to a 0.12 
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Table IV 

DailyVAR Estimates for Individual Stocks 
For each of the 82 stocks that is a member of the Nasdaq 100 for the whole sample period from 
May 1, 2000 to February 28, 2001, the following daily vector autoregressions (VARs) with five 
lags are estimated: 

5 5 

Rt = a + E PiRt_i+ E /iIt-i+t,R (A) 
i=l i=l 

5 5 

It = a + E f,iRt-i+ E ;rt_i+^,I, (B) 
i=l i=l 

where Rt is the daily adjusted return and It is the daily adjusted institutional buy-sell imbal- 
ance for a given stock. Results for the VAR are reported in Panel A. Both variables are adjusted 
by subtracting the equal-weighted average for the stocks comprising the Nasdaq 100 index for 
the corresponding day. For each stock, the institutional buy-sell imbalance is the difference 
between the institutional buy and sell volumes for that day scaled by the total number of out- 
standing shares. To facilitate interpretation, both variables are standardized prior to estima- 
tion of the VAR. Panel B reports results for a structural VAR with contemporaneous excess 
returns in the institutional imbalance equation. This table reports the cross-sectional averages 
of the coefficient estimates and adjusted R2s first. Second, the percentage of stocks with positive 
and negative coefficients that are significantly different from 0 at the 5% confidence level (% 
pos. sig. and % neg. sig.) are shown. 

Return Inst. Imbal. 

Dep.Var. ot l0o fi /2 P3 P4 5 A1 '2 A/3 14 '5 Adj. R2 

Panel A 

Return 0.00 -0.05 -0.08 0.02 -0.02 0.00 0.01 0.02 -0.02 0.01 -0.01 0.009 
% pos. sig. 0.0 3.7 0.0 2.4 1.2 1.2 4.9 3.7 4.9 1.2 1.2 
% neg. sig. 0.0 8.5 14.6 2.4 2.4 2.4 3.7 3.7 6.1 1.2 0.0 

Inst. Imbal. 0.00 0.12 - 0.04 - 0.03 - 0.03 - 0.01 0.17 0.07 0.03 0.02 0.03 0.091 
% pos. sig. 0.0 34.1 1.2 2.4 0.0 2.4 53.7 17.1 6.1 2.4 4.9 
% neg. sig. 0.0 2.4 11.0 8.5 6.1 2.4 0.0 1.2 2.4 1.2 3.7 

Panel B 

Return 0.00 -0.05 - 0.08 0.02 -0.02 0.00 0.01 0.02 -0.02 0.01 -0.01 0.009 
% pos. sig. 0.0 3.7 0.0 2.4 1.2 1.2 4.9 3.7 4.9 1.2 1.2 
% neg. sig. 0.0 8.5 14.6 2.4 2.4 2.4 3.7 3.7 6.1 1.2 0.0 

Inst. Imbal. 0.00 0.52 0.15 0.00 - 0.04 - 0.02 - 0.01 0.16 0.05 0.04 0.01 0.03 0.374 
% pos. sig. 0.0 100.0 57.3 6.1 2.4 0.0 4.9 59.8 15.9 9.8 2.4 6.1 
% neg. sig. 0.0 0.0 0.0 2.4 11.0 6.1 2.4 0.0 1.2 2.4 0.0 2.4 

standard deviation increase in the next day's institutional net buying activity. 
More than 34% of the stocks have significantly positive coefficients. However, 
the effect dissipates quickly with the 2- through 5-day lagged coefficients being 
slightly negative. 

Second, abnormal institutional buy-sell imbalances are more strongly related 
to past institutional imbalances. The average coefficient on the previous day's 
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institutional imbalance is 0.17, and 53.7% of the stocks have statistically signi- 
ficant positive coefficients. The lagged 2- through 5-day institutional im- 
balance coefficients are positive as well. These daily results are consistent with 
the Sias and Starks (1997) finding that U.S. institutional investors have persis- 
tence in their daily trading patterns.15 Third, there is no evidence that past insti- 
tutional trading imbalances forecast daily returns. The average coefficients for 
past institutional imbalances in the return equation are close to 0 and only ap- 
proximately 5% of the lagged institutional imbalances are significant at the 5% 
level. 

In Panel B of Table IV, we estimate a structural VAR with the contempora- 
neous returns in the institutional imbalance equation.16 The average coefficient 
for the contemporaneous return is 0.52, that is, a 1 standard deviation increase in 

today's return is associated with a 0.52 standard deviation increase in today's 
buy-sell imbalance on average. All the stocks have significantly positive coeffi- 
cients at the 5% level and the average adjusted R2 for the imbalance equation 
increases from 0.091 to 0.374. The average coefficient on the lagged return is now 
0.15 with statistical significance for 57.3% of the coefficients.17 This strong daily 
contemporaneous relation is consistent with both price pressure and institu- 
tions and individual traders following intradaily prices (or the news associated 
with these price movements). We next turn to intradaily analysis to help distin- 
guish between these hypotheses. 

IV. IntradailyAnalysis 

We investigate competing explanations for the strong daily contemporaneous 
relation between imbalances and returns in three different ways. First, we exam- 
ine returns and buy-sell imbalances around extreme institutional and indivi- 
dual trading imbalance events. Second, we examine returns and trading 
activity surrounding extreme excess returns. Third, for a more general examina- 
tion, we use an intradaily VAR analysis. 

15 Sias and Starks (1997) document that return autocorrelations are increasing in institu- 
tional ownership,which is consistent with correlated institutional trading driving return 
autocorrelations. 

16 We are not assuming that returns cause imbalances, but rather including returns here to 
compare the contemporaneous relation between returns and imbalances to the effect of 
lagged returns on institutional imbalances. We also estimate a system with contemporaneous 
institutional imbalances in the return equation and obtain similar results. 

17 We also decompose the quarterly covariance between excess institutional imbalances and 
excess returns in a manner similar to Froot et al. (2001). While the VAR controls for the past 
relation with imbalances, the covariance decomposition only analyzes the simple covariance 
between imbalances and returns. The average fraction of the quarterly covariance between 
excess imbalances and lagged daily excess returns in days -6 to -60 is -4.05%, days -2 
to - 5 is 42.84, and 31.65% is due to day - 1. The fraction of the quarterly covariance due to 
the contemporaneous daily relation is 72.16%, and - 42.60% is due to imbalances and future 
returns. Especially given the short time series of our data, the longer-run covariance ratios 
are less precise than short-term covariance ratios. 
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A. Intradaily Sample 

We divide each trading day into 78 5-minute intervals from 9:30 a.m. to 4:00 
p.m. We use the prevailing inside bid and ask quotes to calculate the bid-ask mid- 
points and construct returns from these bid-ask midpoints at 5-minute intervals. 
Because trades are reported with an average lag of 2 seconds, we lag the bid-ask 
midpoints by 2 seconds before computing the returns.18 Note that 99.19% of our 5 - 
minute intervals have recorded trades. Thus, the impact of infrequent trading 
should be minimal. 

The buy-sell imbalance is the difference between the buy and sell volumes for 
each 5-minute interval scaled by the total number of shares outstanding. As 
shown previously, the daily institutional and individual buy-sell imbalances 
are highly negatively correlated. However, the average cross-sectional correla- 
tion between individual and institutional buy-sell imbalances is only - 0.31 at 
the intradaily 5-minute frequency. Therefore, we examine both institutional and 
individual imbalances for our intradaily analysis.19 

B. Extreme Institutional and Individual Imbalance Periods 

We first seek to examine institutional and individual trading and returns 
around periods of abnormal institutional activity. This intradaily event-study ap- 
proach is similar in spirit to that used in Choe et al's (1999) examination of large 
foreign trading activity. For each stock, we select 50 5-minute intervals with the 
largest net institutional buying activity and 50 such intervals with the largest net 
selling activity. To avoid crossing day boundaries while examining the previous 
and subsequent 30-minute periods, the events are selected from the seventh inter- 
val (10:00-10:05) through the 72nd interval (15:25-15:30). Figure 3 reports the cu- 
mulative excess returns and excess institutional and individual imbalances from 
the 30 minutes prior to and following the event.20 The scale for the cumulative 
returns is on the right-hand side, while the scale for the buy-sell imbalances is 
on the left-hand side of the graph. Panel A examines the activity around the lar- 
gest institutional buy imbalances. The returns range from 0.06 to 0.24% and are 
significantly positive in each of the six 5-minute intervals preceding the extreme 
institutional buy imbalance for a cumulative total of 0.64%. However, the actual 
5-minute interval with the extreme buy imbalance is associated with an excess 
return that is positive but close to zero (0.02%). For the 30-minute interval after 

18 Trades are required to be reported within 90 seconds and quotes are instantaneously re- 
ported. Recent Nasdaq analysis suggests that the average trade reporting time is 2 seconds. 
We replicate our key results with a 90-second lag and without a lag and find that they yield 
similar inferences. 

19To control for market-wide effects across stocks, we adjust returns and individual and 
institutional buy-sell imbalances by subtracting the equal-weighted averages for the stocks 
comprising the Nasdaq 100 index for the corresponding 5-minute interval. 

20 We also examine raw returns and raw imbalances around periods of abnormal individual 
and institutional trading activity. Because only a small fraction of the events are clustered in 
time, these findings are nearly identical. We also scale buy-sell volume by total volume for the 
corresponding 5-minute interval. This measure yields similar inferences as well. 
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the extreme imbalance, the returns are also small with a cumulative 30-minute 
return of only 0.04%. 

A similar relation holds for periods of large institutional sell imbalances. Pa- 
nel B shows that large institutional sell imbalances are preceded by negative ex- 
cess returns ranging from - 0.03 to - 0.20 for a cumulative return of - 0.58% in 
the 30 minutes prior to the event. However, the returns are near zero (0.01%) in 
the period of the large institutional sell imbalance and in the 30-minute period 
following the large institutional selling activity. These results indicate that large 
institutional imbalances do not forecast subsequent stock price movements. In- 
stitutional trading activity follows price movements and prices move little in the 
5-minute interval in which the large imbalances occur. 

Panels C and D examine trading activity surrounding the largest 50 individual 
net buy and net sell imbalance periods, respectively. The largest individual buy 
imbalances are smaller than the largest institutional buy imbalances in Panel A. 
Unlike the patterns for institutions, the cumulative excess return for the 30-min- 
ute period prior to the extreme individual buy imbalance is a highly significant 
- 0.37%. Panel D shows that the cumulative excess return for the 30-minute per- 
iod prior to the largest individual selling activity period is 0.52%. Large indivi- 
dual buying (and institutional selling) activity follows stock price decreases 
while individual selling (and institutional buying) follow stock price increases. 
The contemporaneous stock price movements during the 5-minute intervals with 
the large imbalances are small compared to the stock price movements over the 
previous 30-minute period. 

C. Extreme Return Intervals 

To examine more thoroughly if individual and institutional trading activity 
forecast, drive, or follow stock returns, we isolate the 50 5-minute intervals with 
the largest excess returns for each security and then examine institutional and 
individual trading activity in the 30 minutes on either side of the event. Panels A 
and B of Figure 4 display the results for the largest positive and negative excess 

Figure 3. Intradaily returns and buy-sell imbalances around 5-minute intervals 
of extreme buy-sell imbalances. Each trading day is divided into 78 5-minute intervals 
from 9:30 a.m. to 4:00 p.m. For each interval for each of the 82 stocks that is a member of the 
Nasdaq 100 for the whole sample period from May 1, 2000 to February 28, 2001, excess 
returns and institutional and individual buy-sell imbalances (Inst. Imbal. and Ind. Im- 
bal., expressed in 1/1000 of a percent) are computed. For each stock, institutional (indivi- 
dual) buy-sell imbalance is the difference between the institutional (individual) buy and 
sell volumes for that 5-minute interval scaled by the total number of outstanding shares. 
Excess return, expressed in percentages, is the difference between the return on the stock 
and the equal-weighted Nasdaq 100 return. The 50 intervals with the largest (smallest) 
buy-sell imbalances are then selected for each stock. This figure plots the cumulative 
excess returns and institutional and individual imbalances for the 30-minute periods 
(- 6 to + 6) surrounding the event. To avoid crossing day boundaries while examining - 6 
to +6 intervals, the events are selected from the seventh interval (10:00-10:05 a.m.) 
through the 72nd interval (3:25-3:30 p.m.). 
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Figure 4. Intradaily returns and buy-sell imbalances around 5-minute intervals 
of extreme returns. Each trading day is divided into 78 5-minute intervals from 9:30 
a.m. to 4:00 p.m. For each interval for each of the 82 stocks that is a member of the Nasdaq 
100 for the whole sample period from May 1, 2000 to February 28, 2001, excess returns and 
institutional and individual buy-sell imbalances (Inst. Imbal. and Ind. Imbal., expressed 
in 1/1000 of a percent) are computed. For each stock, institutional (individual) buy-sell 
imbalance is the difference between the institutional (individual) buy and sell volumes 
for that 5-minute interval scaled by the total number of outstanding shares. Excess return, 
expressed in percentages, is the difference between the return on the stock and the equal- 
weighted Nasdaq 100 return. The 50 intervals with the largest (smallest) excess returns are 
then selected for each stock. This figure plots the cumulative excess returns and institu- 
tional and individual imbalances for the 30-minute periods (- 6 to + 6) surrounding the 
event. To avoid crossing day boundaries while examining - 6 to + 6 intervals, the events 
are selected from the seventh interval (10:00-10:05 a.m.) through the 72nd interval (3:25- 
3:30 p.m). 

returns, respectively. Both the extreme positive and negative excess returns aver- 

age around 2% in absolute value. Note that the scales are different than those 

presented in Figure 3. 
Panel A shows that, prior to the extreme positive abnormal return, individuals 

are statistically significant net buyers in each 5-minute interval. However, indi- 
viduals are also statistically significant net buyers prior to the extreme negative 
abnormal return in Panel B. Institutions are net sellers in the 5-minute interval 

prior to large negative excess return (in Panel B), but they buy less than indivi- 
duals prior to the extreme positive excess returns (in Panel A). Net institutional 
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activity prior to the extreme abnormal return is small in magnitude compared to 
activity after the abnormal return. 

During the 5-minute interval with the extreme positive excess return, institu- 
tions and individuals are net buyers and market makers are net sellers. However, 
the cumulative institutional net buying activity in the 30-minute period follow- 
ing the extreme positive return is nearly 12 times as large as the institutional net 
buying activity in the extreme positive return interval. The institutional net buy- 
ing activity is persistent and statistically significant in all six 5-minute intervals 
following the event. 

In the case of extreme price increases (in Panel A), individuals are statistically 
significant net sellers in the three 5-minute periods following the price increase. 
However, this activity is small compared to the buying activity by institutions. A 
different picture emerges in Panel B, as there is a much larger increase in indivi- 
dual buying activity subsequent to extreme negative returns. In sum, these re- 
sults suggest that the institutional and individual trading imbalances after 
stock price movements are much larger than the activity before or simultaneous 
with the return move. 

D. Intradaily VAR Analysis 

Following procedures similar to those in the daily VAR analysis, we estimate 
intradailyVARs with six lags for returns and institutional and individual buy- 
sell imbalances. To avoid crossing day boundaries for lagged returns and buy-sell 
imbalances, the first half hour of each trading day is excluded from the analysis. 
Table V reports the cross-sectional averages of the coefficient estimates and ad- 
justed R2s and the percentage of stocks with positive and negative coefficients 
that are significantly different from 0 at the 5% level. 

Panel A of Table V shows several interesting findings. First, institutional buy- 
sell imbalances are positively related to past returns. The average coefficient of 
0.15 on the lagged 5-minute return indicates that a 1 standard deviation increase 
in intradaily 5-minute returns leads to a 0.15 standard deviation increase in next 
period's institutional buying activity. One hundred (98.8%) percent of the stocks 
have statistically significant coefficients on the lagged one (two) period returns. 
Even at the lagged five-period return, 36.6% of the stocks have statistically sig- 
nificant positive coefficients. 

Second, outside of the immediately preceding 5-minute period, institutional 
imbalances are positively related to past institutional imbalances and negatively 
related to lagged values of individual imbalances. The only exception is the coeffi- 
cient for the institutional imbalance for the previous interval. This negative rela- 
tion could be induced by inventory smoothing on the part of the market maker as 
found by Reiss and Werner (1998) for the London Stock Exchange. As we show in 
the next section, the negative relation disappears with the exclusion of block 
trades. Since inventory smoothing is likely to be more prevalent around block 
trades, these findings suggest that this is a likely explanation. 

Third, individual imbalances are negatively related to past returns, but the re- 
lation is not quite as strong (as shown by smaller coefficients in absolute value) as 
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TableV 

IntradailyVAR Estimates for Individual Stocks 
For each of the 82 stocks that is a member of the Nasdaq 100 for the whole sample period from May 1, 2000 to February 28, 2001, the following 
intradaily vector autoregressions (VARs) with six lags are estimated: 

6 6 6 

Rt = + fiRt-i + E 2It-i + y7iJt-i+t,R 
i=l i=1 i=1 

6 6 6 

It = + E iRt- + E t + iJt- L+t,I 
i=l 1=1 i=l 

(A) 

(B) 

6 6 6 

Jt = a + iRt-_ + it_i + E yJt_i+t,J, (C) 
L=l ii= 1=1i 

where Rt is the 5-minute adjusted return and It (Jr) is the 5-minute adjusted institutional (individual) buy-sell imbalance for a given stock. All 
three variables are adjusted by subtracting the equal-weighted average for the stocks comprising the Nasdaq 100 index for the corresponding 
5-minute interval. For each stock, the institutional (individual) buy-sell imbalance is the difference between the institutional (individual) buy 
and sell volumes for that 5-minute interval scaled by the total number of outstanding shares. To avoid crossing day boundaries for lagged returns 
and buy-sell imbalances, the first half hour of each trading day is excluded from the analysis. To facilitate interpretation, all variables are standar- 
dized prior to estimation of theVAR. A structural VAR is also estimated with the assumption that institutional and individual buy-sell imbalances 
are influenced by the contemporaneous returns. This table reports the cross-sectional averages of the coefficient estimates and the adjusted R2s 
first. Second, the percentage of stocks with positive and negative coefficients that are significantly different from 0 at the 5% confidence level are 
shown. 
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the positive relation between institutional imbalances and past returns. Fourth, 
individuals tend to herd within the trading day as well. Individual imbalances 
are strongly related to past individual imbalances. Interestingly, the relation be- 
tween individual buy-sell imbalances and past individual trading imbalances is 
much stronger than the relation between institutional trading activity and its 
past values. As expected, individual activity is negatively related to past institu- 
tional imbalances. 

There is also some evidence of a small but statistically significant short-term 
return predictability for lagged individual and institutional imbalances. In the 
return equation, the lagged one-period institutional (individual) trading imbal- 
ances have a positive and statistically significant influence on the next 5-minute 
intervals stock price for 68.3% (30.5%) of the stocks. The magnitude of the effect 
is not large, however, as a one standard deviation increase in institutional net 
buying activity leads only to a 0.02% increase in next-period's return. The magni- 
tude of the explained variation is also small as the adjusted R2 for the return 
equation is 0.005, compared with 0.074 and 0.133 for the institutional and indivi- 
dual imbalance equations. 

Panel B of Table V contains similar regressions except that contemporaneous 
returns are also included for the imbalance equations. The contemporaneous 
coefficients have little effect on other variables in the system. The average coeffi- 
cient on contemporaneous returns in the institutional imbalance equation is 
0.05, one-third of the coefficient (0.15) on lagged returns. The coefficient on the 
contemporaneous return in the individual imbalance equation is 0, indicating 
that price pressure is not the predominant force driving the strong relation be- 
tween returns and imbalances found at the daily level. 

One check of the classification method of institutions and individuals would be 
to examine block trades that are likely to be from institutions. To reexamine our 
findings with this alternative classification method, we examine VAR results si- 
milar to Panel B of Table V, with institutional trades greater than 10,000 shares 
and individual trades less than 10,000 shares. In unreported results, we find that 
the magnitude of past returns in the imbalance equation is slightly lower than 
with small- and medium-size institutional trades in Panel A at lag one, but the 
patterns are more persistent. Contemporaneous price pressure effects are again 
only a fraction of the momentum effect. 

To more thoroughly examine the relation between imbalances and returns over 
the entire trading day, we decompose the daily covariance between institutional 
imbalances and excess stock returns in 5-minute increments. The fraction of the 
daily covariance due to the 5-minute contemporaneous covariance between excess 
institutional imbalances and returns is 5.03%. The fraction of the daily covariance 
between institutional imbalances and returns in the previous 5-minute period is 
16.19%, 24.23% from - 30 to - 5 minutes, and 47.15% for all other previous intrada- 
ily returns. The covariance between institutional imbalances and future returns in 
the next half hour is 4.74% of the daily covariance and 2.65% over the rest of the 
trading day. The strong daily positive (negative) correlation between changes in in- 
stitutional (individual) ownership and returns can almost entirely be explained by 
net trading imbalances occurring subsequent to return moves. 
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V. Interpretation 

Our evidence indicates that institutional trades follow prices and the impact of 
institutional trading on prices is minimal. However, what appears to be institu- 
tional trades following past stock returns may actually be due to price impact. 
Perhaps institutions submit limit buy orders and then, in an attempt to accumu- 
late the appropriate number of shares to fill the orders, the market maker bids up 
the stock's price prior to execution of the trade. Conversely, prices may move with 
institutions and individuals subsequently trading in the same direction either 
because of trading on common information or because they are simply trading 
based on past price movements. We examine the possibility of these explanations 
in several ways both intradaily and daily. 

A. Intradaily Activity 

A.1. Market MakerActivity Surrounding Block Trades 

Abnormal return movements may cause institutional trading activity, but trad- 
ing activity may also drive price movements. Unfortunately, our data does not in- 
clude order characteristics and we only identify executions.21 Even order data, 
however, has limitations, as large orders are commonly submitted to brokers 
piecemeal. Large orders may be filled in small pieces as well and may be canceled 
or revised based on price impact costs as trading interests are revealed.We exam- 
ine the price impact from market makers buying up shares on behalf of the insti- 
tutions by examining the activity of individual market makers. 

Examining the net buying and selling behavior of the market maker that is 
responsible for most of the trading activity in a large trading imbalance is also 
informative. In Figure 5, we examine market maker behavior around periods of 
large institutional buy and sell imbalances (as reported in Panels A and B of 
Figure 3). Most of the institutional imbalances go through one market maker 
and we examine whether the price run-up in the 30-minute interval prior to the 
imbalance is due to the leading market maker accumulating inventory to sell to 
his institutional clients. Figure 5 shows that the buying activity of this market 
maker is trivial compared to the size of the position he eventually sells. We find 
symmetric results for large sell imbalances. 

It is possible that prior to a large institutional buy order other market makers 
accumulate inventory and hence drive up prices. However, Figure 5 shows that, 
on average, other market makers do not increase their inventory positions prior 
to large buy trades (nor decrease their positions prior to large sell trades), sug- 
gesting that they do not consistently learn of these trades in advance. Further- 
more, information leakage cannot explain the patterns observed for individual 
investors. As previously shown in Panels C and D of Figure 3, net buying activity 
for individual investors is larger than selling activity by institutions around the 

21 Using Plexus data from January 1991 to March 1993, Keim and Madhavan (1995) find that 
institutions that use technical analysis have a propensity to submit more buy orders following 
past positive 1- and 8-week returns. 
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Figure 5. Intradaily market maker trading activity around 5-minute intervals of 
extreme institutional buy-sell imbalances. Each trading day is divided into 78 5-min- 
ute intervals from 9:30 a.m. to 4:00 p.m. For each interval for each of the 82 stocks that is a 
member of the Nasdaq 100 for the whole sample period, excess returns and institutional 
and market maker buy-sell imbalances (Inst. Imbal. and MM Imbal., expressed in 1/1000 
of a percent) are computed. For each stock, institutional (market maker) buy-sell imbal- 
ance is the difference between the institutional (market maker) buy and sell volumes for 
that 5-minute interval scaled by the total number of outstanding shares. Excess return, 
expressed in percentages, is the difference between the return on the stock and the 
equal-weighted Nasdaq 100 return. The 50 intervals with the largest (smallest) institu- 
tional imbalances are then selected for each stock. This figure plots the cumulative excess 
returns and institutional and market maker imbalances for the 30-minute periods (- 6 to 
+ 6) surrounding the event. The buy-sell imbalances for the most active market maker in 
interval 0 are also shown. To avoid crossing day boundaries while examining - 6 to +6 
intervals, the events are selected from the seventh interval (10:00-10:05 a.m.) through the 
72nd interval (3:25-3:30 p.m.). 

time of a large return move, but is preceded by negative return movements. These 

negative returns cannot be driven by net buying activity from market makers. 

A.2. Market MakerActivity Surrounding Positive Excess Returns 

Panels A and B of Figure 4 demonstrate that large institutional imbalances 
follow extreme returns. In fact, the largest buying and selling activity occurs 
in the 5-minute interval immediately following the large abnormal return. For 
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positive returns, we locate the market maker who is responsible for selling the 
most shares in the 5 minutes following (period 1) the large price move. If the po- 
sitive return is due to this market maker accumulating inventory prior to selling 
to the institutions, we might expect large buying activity by this market maker 
during or before the period of the contemporaneous price movement. 

Figure 6 details imbalances for institutions, all market makers, and the mar- 
ket maker who sells the most during the 5-minute interval following the extreme 
return. We find that on average the most active market maker is responsible for 
approximately 101% of the institutional imbalance in the period following the 
large return, but he buys almost no inventory during the period of the 5-minute 
price increase. Contrary to the explanation that the institutional price impact is 
disguised as market makers accumulating inventory for them, the most active 
market maker contemporaneously buys only 7.43% of the shares that this same 
market maker will sell during the next 5-minute interval. We observe similar 
findings around periods of extreme negative returns. 

A.3. VAR Results 

If the relation between institutional (individual) trading and past returns is 
simply driven by market makers accumulating inventory prior to block trades, 
we might expect our results to disappear after excluding block trades. Block 
trades represent 28.07% of total trading volume and 55.85% of institutional trad- 
ing volume. To the extent that some institutional brokerage houses handle some 
trades for individuals, focusing on trades less than 10,000 shares may be a weaker 
test of institutional trading activity. To mitigate problems with this partition, we 
eliminate all institutional and individual block trades and for institutions elim- 
inate small trades for less than 500 shares. 

Table VI presents intradailyVAR results with the contemporaneous returns in 
the institutional and individual imbalance equations (analogous to Panel B of 
Table V). First, although the magnitude of the trading activity is diminished, the 
results in TableVI for medium-size institutional trades indicate that institutional 
trades strongly follow past returns. Second, there is even more evidence of persis- 
tent trading behavior by institutions. In the institutional imbalance equation, 
the coefficient on lagged one-period institutional imbalances is 0.16 as compared 
to - 0.04 in Panel B of Table V. 

Third, the contemporaneous 5-minute relation between returns and institu- 
tional imbalances is nearly unchanged. Even though the importance of past re- 
turns in influencing institutional imbalances is somewhat weaker, the coefficient 
on lagged one-period return (0.09) is still more than two times greater than that 
on the contemporaneous return (0.04). In sum, it appears that the basic conclusion 
remains-intradaily institutional trades following prices and persistence in insti- 
tutional trading are more important than contemporaneous price pressure. 

B. Daily Evidence 

The competing hypotheses about what is driving institutional trades in the 
same direction as price movements also have testable implications at the daily 
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Figure 6. Intradaily market maker trading activity around 5-minute intervals of 
extreme returns. Each trading day is divided into 78 5-minute intervals from 9:30 a.m. to 
4:00 p.m. For each interval for each of the 82 stocks that is a member of the Nasdaq 100 for 
the whole sample period, excess returns and institutional and market maker buy-sell im- 
balances (Inst. Imbal. and MM Imbal., expressed in 1/1000 of a percent) are computed. For 
each stock, institutional (market maker) buy-sell imbalance is the difference between the 
institutional (market maker) buy and sell volumes for that 5-minute interval scaled by the 
total number of outstanding shares. Excess return, expressed in percentages, is the differ- 
ence between the return on the stock and the equal-weighted Nasdaq 100 return. The 50 
intervals with the largest (smallest) excess returns are then selected for each stock. This 
figure plots the cumulative excess returns and institutional and market maker imbalances 
for the 30-minute periods (- 6 to + 6) surrounding the event. The buy-sell imbalances for 
the most active market maker in interval + 1 are also shown. To avoid crossing day bound- 
aries while examining - 6 to +6 intervals, the events are selected from the seventh inter- 
val (10:00-10:05 a.m.) through the 72nd interval (3:25-3:30 p.m.). 

horizon. Institutions could be submitting trades in the same direction as pre- 
vious-day price moves or alternatively, institutions could be working orders over 
several days. While it may not be possible to completely separate out these com- 

peting explanations, we examine them in several ways. 
First, if an institution is working a large order over several days, then one 

might expect these trades as more likely to be due to large block orders. Thus, 
we examine whether there is evidence of institutional trades following past stock 
returns for medium-size trades. Panel A of Table VII presents daily VAR results 

(similar to Panel B of Table IV) with institutional trades for greater than or equal (similar to Panel B of Table IV) with institutional trades for greater than or equal 
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TableVI 

Intradaily VARs with Medium-Size Trades 
For each of the 82 stocks that is a member of the Nasdaq 100 for the whole sample period from May 1, 2000 to February 28, 2001, the following 
intradaily structural vector autoregressions (VARs) with six lags are estimated: 

6 6 6 

Rt = + iRt_ + iZt-_ + 7iJt-i i+t,R (A) 
1=1 i=1 1=1 

6 6 6 

It = a + BoRt + E PiRt-_ + E iIt_i + 7,Jt-i +-t.I (B) 
1=1 i=1 i=l 

6 6 6 

Jt = + foRt + Z iRt-i + llIt_i + 7iJt-i +t,J, (C) 
i=1 i=1 i=-i 

where Rt is the 5-minute adjusted return and It (Jt) is the 5-minute adjusted institutional (individual) buy-sell imbalance for a given stock. All 
three variables are adjusted by subtracting the equal-weighted average for the stocks comprising the Nasdaq 100 index for the corresponding 
5-minute interval. For each stock, the institutional (individual) buy-sell imbalance is the difference between the institutional (individual) buy 
and sell volumes for that 5-minute interval scaled by the total number of outstanding shares, where the buy and sell volumes only include trades 
for greater than or equal to 500 and less than 10,000 (less than 10,000) shares. To avoid crossing day boundaries for lagged returns and buy-sell 
imbalances, the first half hour of each trading day is excluded from the analysis. To facilitate interpretation, all variables are standardized prior to 
estimation of the VAR. This table reports the cross-sectional averages of the coefficient estimates and the adjusted R2s first. Second, the percen- 
tage of stocks with positive and negative coefficients that are significantly different from zero at the five percent confidence level are shown. 
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to 500 and less than 10,000 shares. Panel A shows that medium-size institutional 
imbalances follow the previous day's return although not with the same magni- 
tude as shown previously in Panel B of Table IV. A 1 standard deviation increase 
in the previous day's return leads to a 0.07 standard deviation increase in today's 
institutional imbalance and 23.2% of the firms have positive significant coeffi- 
cients at the 5% level. Imbalances are related to past imbalances with only weak 
evidence of predictability in daily returns. 

We next investigate the relation between afternoon institutional imbalances 
and the lagged returns. If a large institutional order is placed near the close of 
a trading day, then it is reasonable that the order may not be fully filled the same 
day. Alternatively, if the patterns we observe are not solely from institutional or- 
ders being filled across trading days but rather from institutional orders being 
placed in the same direction as the previous trading day's return, then we expect 
afternoon institutional imbalances to be related to the previous trading day's re- 
turn.22 Panel B examines regressions of afternoon institutional imbalances on 
the past 5 day's returns and institutional imbalances. If one assumes that spil- 
lovers in orders across days would likely be filled in the morning of the next trad- 
ing day, then the results in Panel B suggest that our findings are not driven by 
large institutional orders taking a long time to be filled. A 1 standard deviation 
increase in the previous day's return is accompanied with a 0.12 standard devia- 
tion increase in today's institutional imbalance. The previous day's return is a 
significant predictor of this afternoon's imbalances in 31.7% of the firms at the 
5% level. Afternoon imbalances are also related to the previous day's imbalances. 

We also examine our results for the 10 most active Nasdaq 100 stocks according 
to May 2000 trading volume. If one thinks that the patterns of institutional 
trades following past stock returns are driven by orders moving prices and tak- 
ing time to clear, then one should expect these patterns to be less severe in the 10 
most active stocks as these stocks are extremely liquid. Panel C shows that a 1 
standard deviation increase in yesterday's return leads to a 0.13 standard devia- 
tion increase in this afternoon's imbalances. While we cannot rule out all alter- 
natives, our daily and intradaily evidence suggest that these patterns are in large 
part due to trading activity following returns. 

VI. Price Reversals and the Relation to Longer Horizons 

If buying (selling) activity by positive feedback traders pushes prices beyond 
fundamentals and/or triggers additional buying (selling) by other investors, then 
it has a destabilizing influence. However, while trend chasing and herding may 
move prices away from fundamentals, it may also move prices towards fundamen- 
tals if investors infer useful information from other traders (e.g., Bikhchandani 
et al. (1992), Froot et al. (1992), Hirshleifer et al. (1994), and Hong and Stein (1999)). 

22 It is important to note that our sample of Nasdaq 100 stocks is extremely liquid with the 
average (median) stock experiencing an average volume of 7,783,149 (3,874,913) shares traded 
per day over the sample period. 
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TableVII 
A Closer Investigation of the Daily Relation between Institutional 

Imbalances and Lagged Returns 
For each of the 82 stocks that is a member of the Nasdaq 100 for the whole sample period from 
May 1, 2000 to February 28, 2001, the following daily structural vector autoregressions (VARs) 
with five lags are estimated: 

5 5 

Rt = a + E PiRt-i + A iIt-i +bt,R (A) 
i=l i=l 

5 5 

It = a + FoRt + Z PiRt-i + AIt-i + bt,I, (B) 
i=1 i=i 

where Rt is the daily adjusted return and It is the daily adjusted institutional buy-sell imbalance 
for a given stock. Both variables are adjusted by subtracting the equal-weighted average for the 
stocks comprising the Nasdaq 100 index for the corresponding day. For each stock, the institu- 
tional buy-sell imbalance is the difference between the institutional buy and sell volumes for that 
day scaled by the total number of outstanding shares, where the buy and sell volumes only include 
trades for greater than or equal to 500 and less than 10,000 shares. Results for theVAR are reported 
in Panel A. Next, for the same 82 stocks, the following regression is estimated: 

5 5 

It = x + ] PiRt-i + E i It-i+t,I (C) 
i=l i=l 

where If (It) is the daily adjusted institutional buy-sell imbalance from 12:00 p.m. to 4:00 p.m (for 
the whole day) for a given stock. For each stock, the institutional buy-sell imbalance is the differ- 
ence between the institutional buy and sell volumes from 12:00 p.m. to 4:00 p.m (for the whole day) 
scaled by the total number of outstanding shares. Results for all 82 stocks are reported in Panel B. 
Panel C reports results for the 10 stocks with the highest average trading volume in May 2000. This 
table reports the cross-sectional averages of the coefficient estimates and adjusted R2s first. Sec- 
ond, the percentage of stocks with positive and negative coefficients that are significantly different 
from 0 at the 5% confidence level (% pos. sig. and % neg. sig.) are shown. To facilitate interpreta- 
tion, all variables are standardized prior to estimation of the regressions. 

Return Inst. Imbal. 

Xa fo 1 P 2 p33 f4 & 5 A1 22 23 24 25 Adj. R2 

Panel A 

Return 0.00 - 0.06 - 0.07 0.01 -0.02 -0.01 0.01 0.02 0.01 -0.01 0.01 0.016 
% pos. sig. 0.0 2.4 1.2 2.4 1.2 3.7 12.2 7.3 6.1 2.4 2.4 
% neg. sig. 0.0 12.2 15.9 2.4 3.7 3.7 2.4 2.4 4.9 1.2 2.4 

Inst. Imbal. 0.00 0.11 0.07 -0.01 -0.04 -0.04 -0.02 0.18 0.04 0.02 0.02 0.02 0.117 
% pos. sig. 0.0 54.9 23.2 1.2 0.0 2.4 2.4 62.2 7.3 1.2 11.0 6.1 
% neg. sig. 0.0 14.6 3.7 4.9 6.1 8.5 3.7 0.0 1.2 1.2 2.4 3.7 

Panel B 

Inst. Imbal. 0.00 0.12 - 0.02 -0.04 - 0.03 - 0.01 0.14 0.05 0.02 0.02 0.02 0.071 
% pos. sig. 0.0 31.7 6.1 0.0 0.0 3.7 39.0 12.2 4.9 3.7 6.1 
% neg. sig. 0.0 1.2 6.1 9.8 9.8 4.9 0.0 2.4 3.7 2.4 1.2 

Panel C 

Inst. Imbal. -0.01 0.13 0.04 -0.02 -0.02 -0.03 0.15 0.01 0.01 0.05 0.07 0.082 
% pos. sig. 0.0 30.0 20.0 0.0 0.0 10.0 40.0 20.0 0.0 10.0 10.0 
% neg. sig. 0.0 10.0 0.0 10.0 10.0 10.0 0.0 0.0 0.0 0.0 0.0 
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Testing for deviations from fundamental value is a difficult task. One obvious 
testable implication of destabilization is that periods of excessive institutional 
buying or selling activity will be followed by stock price reversals (although the 
duration of the reversal may also be variable (DeLong et al. (1990b)). 

We examine postformation excess returns for the 10 portfolios ranked by insti- 
tutional buy-sell imbalances. In unreported results, we find that the day after 
portfolio formation, the portfolio with the largest sell imbalances experiences a 
small positive and insignificant return, while the largest buy imbalance portfolio 
experiences a small negative and significant return. The return differentials be- 
tween the high and low institutional buy-sell imbalance portfolios are of the cor- 
rect sign for a reversal on every day of the week but are insignificant. 
Interestingly, however, for the week following the ranking day there is a nearly 
monotonic ordering of cumulative abnormal returns. However, the weekly return 
difference between the high and low deciles of institutional imbalance is - 0.67 
but statistically insignificant.23 Our results do not support reversals. However, a 
longer time frame is needed to draw clear inferences here. 

VII. Conclusion 

This paper provides interesting cross-sectional evidence on the relation be- 
tween institutional and individual trading and a stock's past returns, trading 
persistence, and return predictability. We find economically and statistically 
strong evidence of trades following short-term past returns. On the day following 
extreme return performance, stocks in the top decile of firm performance are 
23.9% more likely to be bought in net by institutions (and sold by individuals) 
than those in the bottom decile of return performance. In addition, there is a 
strong contemporaneous positive (negative) relation between institutional (indi- 
vidual) trading activity and daily stock returns that is primarily due to intradaily 
trades following past returns. This finding of daily and intradaily trades strongly 
following past returns and trading persistence is robust to a variety of different 
trade-size classifications and methodologies. 

We find no evidence that trade imbalances predict return movements at the 
daily frequency, but intradaily institutional imbalances precede short-term price 
movements. However, this effect is economically small. Similarly, there is some 
evidence that institutional imbalances move prices, but this effect is small in 
comparison to the influence of past price movements on institutional and indivi- 
dual trading activity. As a cautionary note, the relatively small importance of 
price pressure in our sample of Nasdaq 100 stocks may not carry over to less li- 
quid firms. While our results provide strong evidence at the cross-sectional level, 
it is important to note that our findings are not necessarily generalizable to the 

23 We also form a portfolio that is long in the two largest institutional buy imbalance port- 
folios and short in the two sell imbalance portfolios and find that the return on this difference 
portfolio is marginally insignificant (p-value = 0.059). We also rank on weekly institutional im- 
balances but find no evidence of differences in subsequent weekly stock returns between 
those with high and low institutional imbalances. 
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market as a whole. In a follow-up paper, we are examining the interaction be- 
tween aggregate institutional and individual trading and market returns. 

One potential explanation for the strong relation between changes in owner- 
ship and past returns is that institutional or individual investors observe news 
or price movements in a different manner and trade accordingly. Alternatively, 
when a market maker receives a large institutional order, the market maker 
may accumulate inventory to fill the order, thereby driving up prices. However, 
we do not find any evidence to indicate that the relation is induced by market 
maker activity. Similarly, on a daily basis we find that afternoon institutional 
imbalances strongly follow the previous day's returns, even for liquid securities, 
suggesting that the patterns we observe are not predominantly driven by split- 
ting up large institutional orders. While there are likely multiple explanations 
for our findings, it appears that institutions view recent positive return move- 
ments or the news associated with such movements as a buy signal and indivi- 
duals view positive returns as a selling opportunity. Even though the practice of 
institutions moving in response to stock returns could be destabilizing, we find 
little evidence that this action leads to reversals in stock prices (one form of de- 
stabilization). 

A puzzling implication of our findings is why two groups of investors seem to 
interpret information related to past stock price movements so differently. We 
hope to see future research investigate the timing and motivation of this large 
amount of opposing trading activity more fully. Perhaps distinguishing between 
competing models of investor behavior as they relate to the interactions between 
investor groups can help in this pursuit. 

Appendix 

According to the Nasdaq's Economic Research department, all reporting par- 
ties are classified as institutional brokers, wirehouses, electronic communication 
networks (ECNs), regional firms, wholesalers, small firms, or regional exchanges. 
Based on conversations with Nasdaq and industry participants, we classify insti- 
tutional brokers and wirehouses as primarily handling institutional order flow. 
Among the ECNs, Instinet attracts institutional clients while the other ECNs 
primarily handle order flow for dealers dealing directly with individual clients. 
Regional firms and wholesalers (e.g., Schwab and National Financial Services 
Corporation) are classified as primarily handling individual order flow. These re- 
latively simplistic classifications ignore industry trends toward more diversified 
order flow. However, we show below that trade-size characteristics generally con- 
firm the separation of institutional order flow from individual retail order flow. 

Small firms and the two regional exchanges constitute about 18% of the total 
trades over the period and contain a mix of individual and institutional trading 
volume. With limited information on these firms, we classify each small firm and 
regional exchange as an institutional dealer if the third quartile of trade-size dis- 
tribution is 1,000 shares or greater. We choose the 1,000 -share cutoff because it is 
consistent with the third quartile of trade-size distribution for institutional bro- 
kers, wirehouses, and Instinet. The Chicago Stock Exchange is also classified as 
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Table AI 
Distribution of Trade Size for Market Maker Categories 

This table reports the percentage of total trades, the mean, the minimum (min.), the maximum 
(max.), and the 25th, 50th, 75th, 90th, 95th, and 99th percentiles of the distribution of the trade 
size for each market maker category for the Nasdaq 100 stocks. All market makers are classified 
as institutional brokers, wirehouses, electronic communication networks (ECNs), regional 
firms, wholesalers, small firms, and regional exchanges. Institutional brokers, wirehouses, 
and Instinet primarily handle institutional order flow. The other ECNs (excluding Instinet), 
regional firms, and wholesalers are classified as primarily handlers of individual order flow. 
Small firms and the two regional exchanges contain a mix of individual and institutional trad- 
ing volume. Each small firm is classified as an institutional dealer (Small-Inst.) if the 75th per- 
centile of trade size distribution is 1,000 shares or greater, and as an individual dealer (Small- 
Indiv.) if otherwise. The 1,000-share cutoff is chosen to be consistent with the trade size distri- 
bution of the other market makers classified as institutions. The Chicago Stock Exchange is 
also classified as primarily handling trades by individual investors using this algorithm. 

Percentile 

Percent of 
Institutions Trades Mean Min. 25 50 75 90 95 99 Max. 

Instit. Broker 8.12 1,650 100 100 500 1,000 2,500 5,000 25,000 4,965,000 
Wirehouse 12.37 1,124 100 100 300 900 1,500 3,900 15,000 7,000,000 
Instinet 1.18 795 100 200 500 1,000 1,400 2,400 6,000 639,450 
Small-Inst. 4.93 1,190 100 100 400 1,000 2,000 4,000 15,000 2,609,146 

Individuals 
ECN 25.46 369 100 100 200 500 900 1,000 2,000 999,900 
Regional firm 3.45 768 100 100 200 600 1,000 2,100 10,000 4,000,000 
Wholesaler 31.52 423 100 100 200 500 1,000 1,000 3,200 1,254,900 
Small-Indiv. 9.60 507 100 100 200 500 1,000 1,200 4,200 1,400,000 
Chicago Stock Ex. 3.38 438 100 100 200 400 910 1,000 3,000 7,000,000 

primarily handling trades by individual investors using this algorithm.24 Hand- 
lers of individual order flow (other ECNs, regional firms, and wholesalers) all 
have smaller than 600-share trades at the third quartile of the trade size distribu- 
tion. Using this assignment mechanism, 66.1% of the trades handled by small 
firms are classified as individual trades. 

We examine the accuracy of our individual/institution classifications for all 
groups by examining the distributions of trade size. Table AI shows various points 
of the distributions of trade size over the entire period. The distributions of trade 
size are generally considerably higher, particularly for the largest quartile, for 
the venues used for institutional trading. For instance, the median trade size for 
the market participants classified as primarily handling institutional trades 
ranges from 300 shares for wirehouses to 500 for institutional brokers and Insti- 
net. All market participants identified as primarily handling trades for indivi- 
duals have median trade sizes of 200 shares. The third quartile of the trade-size 
distribution is between 900 and 1,000 shares for those market participants classi- 

24 Cincinnati Stock Exchange is classified as a handler of institutional trading but handled 
only a few large trades over our sample period. 
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fled as dealing primarily with institutions, but varies from 400 to 600 shares for 
those classified as handling individual trades. 

All trades are classified as to whether the market maker is trading on his own 
account (as a principal) or handling a trade for a customer (as an agent). We clas- 
sify all agency trades based on whether the market maker primarily deals with 
institutions or individuals. All principal trades are simply regarded as market 
maker trading, irrespective of whether the market maker primarily deals with 
institutional or individual clients. In this way, both sides of each trade are classi- 
fied as to whether it is due to trading by an institution, an individual, or a market 
maker. Although in our final data each trade is reported only once, some trades 
are routed multiple times. We check for consistency in assigning whether a mar- 
ket maker acted as a principal or an agent for each leg of the trade and do not 
classify trades that are inconsistently reported in each leg of the routing report. 
In addition, we do not classify a small fraction of crossed and risk-free principal 
trades. 

REFERENCES 

Badrinath, S. G., and Sunil Wahal, 2001, Momentum trading by institutions, Journal of Finance 57, 
2449-2478. 

Barber, Brad M., and Terrance Odean, 2000, Trading is hazardous to your wealth: The common stock 
investment performance of individual investors, Journal of Finance 55,773-806. 

Barber, Brad M., and Terrance Odean, 2002, All that glitters: The effect of attention and news on the 
buying behavior of individual and institutional investors, Working paper, University of Califor- 
nia, Davis. 

Barclay, Michael J., and Jerold B. Warner, 1993, Stealth trading and volatility: Which trades move 
prices? Journal of Financial Economics 34, 281-305. 

Bikhchandani, Sushil, David Hirshleifer, and Ivo Welch, 1992, A theory of fads, fashions, custom and 
cultural change as informational cascades, Journal of Political Economy 100, 992-1026. 

Cai, Fang, Gautam Kaul, and Lu Zheng, 2000, Institutional trading and stock returns, Working paper, 
University of Michigan. 

Chakravarty, Sugato, 2001, Stealth trading: Which traders' trades move stock prices? Journal of Finan- 
cial Economics 61, 289-307. 

Chan, Louis K. C., and Josef Lakonishok, 1995, The behavior of stock prices around institutional 
trades, Journal of Finance 50,1147-1174. 

Chen, Hsiu-Lang, Narasimhan Jegadeesh, and Russ Wermers, 2000, The value of active mutual fund 
management: An examination of the stockholdings and trades of fund managers, Journal of 
Financial and Quantitative Analysis 35, 343-368. 

Choe, Hyuk, Bong-Chan Kho, and Rene M. Stulz, 1999, Do foreign investors destabilize stock markets? 
The Korean experience in 1997, Journal of Financial Economics 54, 227-264. 

Choe, Hyuk, Bong-Chan Kho, and Ren6 M. Stulz, 2001, Do domestic investors have more valuable in- 
formation about individual stocks than foreign investors? Working paper, Ohio State University. 

Cohen, Randolph B., Paul A. Gompers, and Tuomo Vuolteenaho, 2002, Who underreacts to cash-flow 
news? Evidence from trading between individuals and institutions, Journal of Financial Econom- 
ics 66, 409-462. 

Coval, Joshua D., David Hirshleifer, and Tyler Shumway, 2001, Can individual investors beat the mar- 
ket? Working paper, University of Michigan. 

Daniel, Kent, Mark Grinblatt, Sheridan Titman, and Russ Wermers, 1997, Measuring mutual fund per- 
formance with characteristic-based benchmarks, Journal of Finance 52,1035-1058. 

Del Guercio, Diane, 1996, The distorting effect of the prudent-man laws on institutional equity invest- 
ments, Journal of Financial Economics 40, 31-62. 



The Journal of Finance 

DeLong, Bradford J., Andrei Shleifer, Lawrence H. Summers, and Robert Waldmann, 1990a, Noise 
trader risk in financial markets, Journal of Political Economy 98, 703-738. 

DeLong, Bradford J. , Andrei Shleifer, Lawrence H. Summers, and Robert Waldmann, 1990b, Positive 
feedback investment strategies and destabilizing rational speculation, Journal of Finance 45, 379- 
395. 

Froot, Kenneth A., Paul G. J. O'Connell, and Mark S. Seasholes, 2001, The portfolio flows of interna- 
tional investors, Journal of Financial Economics 59,151-193. 

Froot, Kenneth A., and Tarun Ramadorai, 2001, The information content of international portfolio 
flows, Working paper, Harvard University. 

Froot, Kenneth A., David S. Scharfstein, and Jeremy C. Stein, 1992, Herd on the street: Informational 
inefficiencies in a market with short-term speculation, Journal of Finance 47,1461-1484. 

Gompers, Paul A., and Andrew Metrick, 2001, Institutional investors and equity prices, Quarterly 
Journal of Economics 116, 229-259. 

Griffin, John M., Federico Nardari, and Ren6 M. Stulz, 2002, Daily cross-border equity flows: Pushed 
or pulled? Working paper, National Bureau of Economic Research. 

Grinblatt, Mark, and Matti Keloharju, 2000, The investment behavior and performance of various in- 
vestor types: A study of Finlands unique data set, Journal of Financial Economics 55,43-67. 

Grinblatt, Mark, Sheridan Titman, and Russ Wermers, 1995, Momentum investment strategies, port- 
folio performance, and herding: A study of mutual fund behavior, American Economic Review 85, 
1088-1105. 

Hirshleifer, David, Avanidhar Subrahmanyam, and Sheridan Titman, 1994, Security analysis and 
trading patterns when some investors receive information before others, Journal of Finance 49, 
1665-1698. 

Hong, Harrison, and Jeremy C. Stein, 1999, A unified theory of underreaction, momentum trading and 
overreaction in asset markets, Journal of Finance 54, 2143-2184. 

Keim, Donald B., and Ananth Madhavan, 1995, Anatomy of the trading process: Empirical evidence on 
the behavior of institutional traders, Journal of Financial Economics 37, 371-398. 

Lakonishok, Josef, Andrei Shleifer, and Robert Vishny, 1992, The impact of institutional trading on 
stock prices, Journal of Financial Economics 32, 23-44. 

Nofsinger, John R., and Richard W. Sias, 1999, Herding and feedback trading by institutional and in- 
dividual investors, Journal of Finance 54, 2263-2295. 

Odean, Terrance, 1998, Are investors reluctant to realize their losses? Journal of Finance 53,1775-1798. 
Odean, Terrance, 1999, Do investors trade too much? American Economic Review 89, 1279-1298. 
Pirinsky, Christo, 2002, The herding behavior of institutional investors, Working paper, Texas A&M 

University. 
Reiss, Peter C., and Ingrid Werner, 1998, Does risk sharing motivate interdealer trading? Journal of 

Finance 53, 1647-1703. 
Scharfstein, David S., and Jeremy C. Stein, 1990, Herd behavior and investment, American Economic 

Review 80,465-479. 
Seasholes, Mark S., 2000, Smart foreign traders in emerging markets, Working paper, Harvard Uni- 

versity. 
Sias, Richard W., and Laura T. Starks, 1997, Return autocorrelation and institutional investors, Jour- 

nal of Financial Economics 46,103-131. 
Sias, Richard W., Laura T Starks, and Sheridan Titman, 2001, The price impact of institutional trad- 

ing, Working paper, University of Texas. 
Smith, Jeffrey W., James P. Selway III, and Timothy McCormick D., 1998, The Nasdaq stock market: 

Historical background and current operation, NASD Working Paper 98-01. 
Wermers, Russ, 1999, Mutual fund herding and the impact on stock prices, Journal of Finance 54, 

581-622. 
Wermers, Russ, 2000, Mutual fund performance: An empirical decomposition into stock-picking 

talent, style, transactions costs, and expenses, Journal of Finance 55,1655-1695. 

2320 


	Article Contents
	p. 2285
	p. 2286
	p. 2287
	p. 2288
	p. 2289
	p. 2290
	p. 2291
	p. 2292
	p. 2293
	p. 2294
	p. 2295
	p. 2296
	p. 2297
	p. 2298
	p. 2299
	p. 2300
	p. 2301
	p. 2302
	p. 2303
	p. 2304
	p. 2305
	p. 2306
	p. 2307
	p. 2308
	p. 2309
	p. 2310
	p. 2311
	p. 2312
	p. 2313
	p. 2314
	p. 2315
	p. 2316
	p. 2317
	p. 2318
	p. 2319
	p. 2320

	Issue Table of Contents
	The Journal of Finance, Vol. 58, No. 6 (Dec., 2003), pp. 2285-2816
	Volume Information [pp. 2809-2816]
	Front Matter [pp. 2350-2548]
	The Dynamics of Institutional and Individual Trading [pp. 2285-2320]
	Equity Volatility and Corporate Bond Yields [pp. 2321-2349]
	Institutional Investors and Executive Compensation [pp. 2351-2374]
	Intraday Price Formation in U.S. Equity Index Markets [pp. 2375-2399]
	Financial Development, Property Rights, and Growth [pp. 2401-2436]
	The Behavior of Bid-Ask Spreads and Volume in Options Markets during the Competition for Listings in 1999 [pp. 2437-2463]
	Model Misspecification and Underdiversification [pp. 2465-2486]
	Regulation Fair Disclosure and Earnings Information: Market, Analyst, and Corporate Responses [pp. 2487-2514]
	Momentum Investing and Business Cycle Risk: Evidence from Pole to Pole [pp. 2515-2547]
	Equilibrium "Anomalies" [pp. 2549-2580]
	What Type of Process Underlies Options? A Simple Robust Test [pp. 2581-2610]
	Do Price Discreteness and Transactions Costs Affect Stock Returns? Comparing Ex-Dividend Pricing before and after Decimalization [pp. 2611-2635]
	Competition among Trading Venues: Information and Trading on Electronic Communications Networks [pp. 2637-2665]
	Capital Structure and Financial Risk: Evidence from Foreign Debt Use in East Asia [pp. 2667-2709]
	Divestitures and Divisional Investment Policies [pp. 2711-2743]
	Is the International Convergence of Capital Adequacy Regulation Desirable? [pp. 2745-2781]
	Shareholder Taxes in Acquisition Premiums: The Effect of Capital Gains Taxation [pp. 2783-2801]
	Back Matter [pp. 2636-2808]



