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changes in holdings by specibc institutional investors (e.g., mutual funds
or transient institutions) are positively associated with brmsO future earn-
ings and returns (e.g., Ali et al. [2004], Pinnuck [2005], Ke and Petroni
[2004], Ke, Ramalingegowda, and Yu [2006]). These results are in con-
trast to other literatures that suggest more limited evidence of informed
trading by institutional investors. The mutual fund performance literature
suggests that persistence of superior performance is not widespread (e.g.,
Jensen [1968], Carhart [1997]). There is also mixed evidence on informed
trading by institutional investors using bid-ask spread data; for example,
institutional ownership is positively associated with the adverse selection
component of the spread but negatively associated with the probability of in-
formed trading (Dennis and Weston [2001]). Finally, prior work shows that
institutional investors are attracted to brms with richer public information
environments, including greater analyst following (OOBrien and Bhushan
[1990]) and higher disclosure quality (Bushee and Noe [2000]), suggesting
less opportunity to obtain a private information advantage. Based on this
evidence, itis likely that informed trading by institutions, if it exists, is more
limited in scope than suggested by prior work.

This paper provides new evidence on the prevalence and sources of
informed trading by institutions in three ways. First, drawing on theoret-
ical models of informed trading, we design tests to examine whether certain
private information proxies are consistent with the creation and liquidation
of positions based on private information. Second, we allow the amount
of private information to vary both across institutional investor types (as in
prior work) and within an institutionOs portfolio; for example, we introduce
proxies for the duration and magnitude of the institutionOs position in each
portfolio Prm. Finally, we use hierarchical linear modeling (HLM) to com-
bine Prm-level and institution-Prm-level variables in one analysis, allowing
us to examine multiple institutional investor characteristics simultaneously.

Prior work on informed trading by institutional investors has often fo-
cused on the change in ownership in advance of future brm performance.
However, there is little evidence documenting whether the change in own-
ership subsequent to past Prm performance is consistent with completing
the second half of a trading strategy (i.e., cashing out). Theoretical models
where investors possess diverse information provide a structure for investi-
gating how investors anticipate and react to information announcements
(e.g., Kim and Verrecchia [1991, 1997]). Drawing on this work, we develop
a research design that tests for informed trading based on the relations
between changes in ownership and past, current,and future Prm perfor-
mance. If informed investors are trading in anticipation of future news,
such trading should exhibit a positive association with future news and a
negative association with previously anticipated current and past news. Fur-
thermore, we provide a more complete picture of the possible determinants
of informed trading by examining multiple proxies for bPrm performance,
including quarterly and annual returns, analyst forecast errors, and earnings
announcement returns.
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investor trades and the precision of two types of private information: predict-
ing the content of an announcement (Opreannouncement informationO)
and interpreting the content (Oevent-period informationO). In a noisy ra-
tional expectations equilibrium with a single information announcement,
KV derive the change in an investorOs demand after an announcement as
a function of the relative precision of that investorOs private information
before and after the announcement, the change in stock price preceding
and following the announcement, and the investorOs risk tolerance?

Dy = risij i S Ti(szjtél S Sjtél) Py + Vi(si/t S Sjt) Pis1 1)
where

Dj;, = change in investor iOs demand for priy between time ¢ and ¢S1;
r; = coefbcient of risk tolerance for investor i;
s; = the precision of investor iOs private information in Prmj at time ¢;
s; = the average (market) precision of private information in Prm j at
time ¢;
P; = change in the price of Prm j between time ¢ and ¢S 1;
i = error in investor iOs private assessment of PrjOs value at time;
t= time of the announcement.

In this model, investors with more precise preannouncement information
(sijis1 S si51) take positions before the announcement and, consequently,
theirtrading is negatively related to current returns. This negative association
is also consistent with investors Ocashing outO probts from previous informed
trades. Investors that possess more precise event-period informationsf; S
si) make trades that are positively associated with subsequent changes in
bPrm value. In contrast, investors at an information disadvantage relative to
the average investor execute trades that are positively (negatively) correlated
with the concurrent (future) price movement. Finally, the model shows that
risk aversion can offset any advantage of superior information. Thus, the
absence of evidence in favor of informed trading could suggest a lack of
private information or a lower risk tolerance.

Next, we introduce proxies for institutional investor characteristics that
are associated with more precise private information. For simplicity, we only
include two proxies in the following equation: one at the institution-Prm
level (Wi;s2) andv one at the institution level ( X;52). We measure these
proxies at time ¢S2 so that they do not change over the announcement
perigd. These proxies are hypothesized to map into r,(s;; Ds;) in a linear
way:

2 In adapting the notation of KV to this paper, we replace the liquidating dividend with the
price at time ¢+ 1.

3 The theoretical precision construct is calculated relative to an average for each brm. The
Prm-specibc intercept (¢;) ensures that the characteristics we examine are also mean zero for
each brm.
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investors exhibit this behavior (Ben-David and Doukas [2006]). Thus, we ar-
gue the clearest evidence of informed trading arises when both hypotheses
are supported.*

3. Research Design

3.1 VARIABLE MEASUREMENT

3.1.1. Institutional Trading and Firm Performance Measures. Our empirical
analysis is not a direct test of the KV model. In the KV model, the change in
investor holdings occurs around a discrete announcement. Because of data
availability issues, we must measure the change in institutional ownership
( IH) as the difference between the percent of total shares outstanding
at the beginning and end of the calendar quarter. This measurement issue
has three implications. First, similar to prior work, we cannot disentangle in-
formed trading based on nonpublic private information from trading based
on a more precise interpretation of public disclosure, because one quarterOs
private event-period information manifests as private preannouncement in-
formation in the subsequent quarter. However, the source of the information
advantage is not important, as either type of information advantage results
in the same empirical predictions: a negative (positive) association between
current (future) news. Second, we cannot determine whether changes in
institutional holdings over a quarter happened before, during, or after an
information announcement. Thus, we also examine performance in the
prior quarter in our specibcation to get an unambiguous measure of trading
after Prm performance is revealed to the market.

The third implication is that quarter-to-quarter holdings capture in-
formed trading based on any news during the quarter, not just the earnings
announcement. Consequently, we examine four Prm performance mea-
sures to test for informed trading based on a number of possible sources
of information advantage (see appendix for debnitions). First, we examine
analyst forecast errors (AFE), which provide a proxy for the average level of
information in the market among sophisticated market participants. ® Sec-
ond, we examine three-day cumulative abnormal stock returns around the
earnings announcement (CAR), which has been commonly used in prior
research (Ali etal. [2004], Pinnuck [2005]). Third, we use quarterly buy-and-
hold returns ( BHAR3) to capture any returns to informed trading that are

4 These predicted associations arise from a single asset model. In practice, each investor
holds many securities and the decision to buy or sell is based not only on information about
the bPrm, but on information about other Prms, on whether the expected brm returns exceed
a benchmark index, on transaction costs, and on diversibcation concerns. In our tests, we
measure returns as abnormal size-adjusted returns to partially address this issue. However, a
potential limitation of the tests is that we cannot observe each investorOs benchmark index.

5The drawbacks of analyst forecast errors are: (1) they are not necessarily an unbiased
measure of analystsO information sets given their documented biases (Abarbanell and Lehavy
[2003]) and (2) they could be a function of institutional ownership if managers manipulate
earnings based on institutional investor clienteles (Bushee [1998]).
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3.2.2. HLM. Our second approach uses HLM, which allows estimation of
multiple levels of analysis with one model (Raudenbush and Bryk [2002]).
For each brm, changes in holdings by individual institutions are regressed
on the private information proxies. The coefbcients from the prst stage are
then regressed on the bPrm performance measures to determine how much
of the sensitivity of changes in holdings to private information proxies is
related to past, current, and future bPrm performance.

To illustrate this methodology, let  7H;; represent the change in own-
ership by institutional investor i in Prm j at time ¢, W s> represent the
vector of institution-Prm-level private information proxies, X, s represent
the vector of institutional-level proxies, and Z; represent the bPrm perfor-
mance measure at time¢ relative to the change in holdings. This approach
can be represented by the following multilevel model:

IHyp =+ 15:Wigsa+ 25 Xug2+ i (5a)
0= 1t oZpsit 1Zpt 27w (5b)
1= 2% oZps1t 1Zpt 2741 (5¢)
= 3% oZps1t 1Zp+ 2Zp1. (5d)

The lambda coefbcients in equation (5a) measure how sensitive changes
in institutional holdings are to the private information proxies. These co-
efpcients are not meaningful on their own as institutional trading is only
expected to be systematically related to private information proxies in those
guarters when the private information calls for a trade. In such quarters, the
lambda coefbcients will be large, and should be associated with the realized
bPrm performance measures. Thus, the important coefpcients are the beta
and gamma coefbcients in equations (5c¢) and (5d). If these coefbcients
are signibcant in the predicted direction, it supports the argument that the
institutional investor trading is sensitive to the private information proxies.

This set of equations can be estimated using separate ordinary least
squares (OLS) regressions to yield unbiased coefpbcient estimates and, if
the errors are independent and identically distributed, the OLS estimates
are the minimum variance, unbiased estimators of the parameters (Rauden-
bush and Bryk [2002]). However, if the sample size or the dispersion in the
variables for some bPrms is small, the OLS coefbcients tend to be imprecise
due to Pnite sample bias (Raudenbush and Bryk [2002]). In such cases,
substituting equations (5b) through (5d) into equation (5a) yields more
accurate estimates. After substituting and rearranging terms, our bnal re-
gression specibcation corresponds to equation (3) (except for the addition
of the prior time period), which we derived from the KV model:

IH j = (Firm fixed effect) jy + 2Wis2 + 3 Xus2
+[ oWisa+ oXus2] Zus1+ [ 1Wis2 + 1Xus2] Z

+[ 2Wis2+ 2Xus2] Ziwr + i (6)
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in 11,664,695 institution-Prm-quarter observations, which represent 82,601
Prm-quarters.

We obtain stock return data from the Center for Research in Security
Prices and analyst forecast data from I/B/E/S. We allow the Pnal sample size
to vary by performance measure to maximize the number of observations
for each test. We have a small loss of observations for the returns measures
due to missing return data or missing earnings announcements. For the
analyst forecast tests, we lose approximately 45% of our observations due
to brms not covered by I/B/E/S and to the fact that quarterly forecasts are
not widely available until 1985. Final sample sizes are provided in table 1
with the descriptive statistics for each performance metric.

4.2 DESCRIPTIVE STATISTICS

The brst row of table 1 shows that most quarterly changes in individual
institutional investor holdings tend to be quite small in terms of the per-
cent of total shares outstanding (mean and median change is 0.0%, with
a standard deviation of 0.2%).*® The next set of rows provides the change
in institutional holdings aggregated at the bPrm level. The mean (median)
change in the percentage ownership for the sum of all institutions is 3.1%
(2.5%), consistent with a time-series increase in institutional ownership over
the sample period. The remainder of table 1 provides descriptive statistics
for the four performance measures.'* In general, the means for the mea-
sures are positive, but smaller than 1%. The only exception is that the mean
BHAR3 in the prior period is 1.5%, which is due to the fact that we impose
a small selection bias in requiring Prms to have prior, current, and future
period returns.

In table 2, we present descriptive evidence on the associations among
the private information proxies. This table reports the percent of each type
of institution (in columns) that also has a value of one for the other pri-
vate information proxies (in rows). For example, the brst column reports
the percent of all institutions that are BANK (28.5%), P&E (9.5%), and so
forth. Next, we present the difference between the percent of institutions of

131n about 5% of the Spectrum data, there is a missing quarterly holding at the institution-
Prm level surrounded by two nonmissing holdings. Ben-David and Doukas [2006] argue that
these could be reporting errors rather than liquidations and repurchases, although the most
likely reporting errors, where the two nonmissing holdings are equal numbers of shares, occur
in less than 1% of the data. Nevertheless, we perform three sensitivity analyses to address this
issue: (1) we drop any observations that show a pattern of nonmissing, missing, nonmissing
holdings over three consecutive quarters, (2) we only use changes in nonmissing holdings,
and (3) we interpolate the missing holdings to be equal to the average of the two surrounding
nonmissing holdings. The results are quantitatively similar under these three approaches.

14 Because of extreme observations, we truncate the top and bottom 1% of all performance
measures based on distribution from the full Compustat population. For the price-del3ated
analyst forecast errors, we also remove observations where the absolute value is above one
before this truncation. Results are quantitatively similar if we windsorize extreme observations
instead of truncating and if we do not Prst remove extreme forecast errors.
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TABLE 1
Descriptive Statistics
Standard
Variable N Mean Deviation Q1 Median Q3
Change in ownership 11,664,695 0.000 0.002 0.000 0.000 0.000
by an individual
institution ( IH ;)
Change in aggregate
ownership by
characteristic [ IH(Y)]
All Institutions 82,601 0.031 0.032 0.010 0.025 0.045
BANK 82,601 0.005 0.010 $0.001 0.004 0.010
P&E 82,601 0.003 0.005 0.000 0.002  0.005
IA 82,601 0.021 0.026 0.004 0.016  0.032
VALUE 82,601 0.009 0.014 0.000 0.007 0.016
GROWTH 82,601 0.008 0.015 $0.001 0.004 0.013
TRANSIENT 82,601 0.014 0.021 0.001 0.009 0.022
LARGE 82,601 0.023 0.028 0.005 0.018 0.036
BLOCK 82,601 $0.005 0.018 $0.014 S$0.004 0.005
BET 82,601 $0.006 0.015  $0.013 S$0.005 0.002
INDEXP 82,601 0.005 0.013 $0.002 0.003 0.011
LTHELD 82,601 $0.001 0.018  S0.010 0.000 0.009
AFE sample
Past performance 42,119 0.004 0.060 $0.001 0.000 0.001
Current performance 42,119 0.004 0.063 $0.001 0.000 0.001
Future performance 42,119 0.003 0.069 $0.001 0.000 0.001
CAR sample
Past performance 76,684 0.004 0.048 $0.020 0.002 0.026
Current performance 76,684 0.003 0.048 $0.021 0.002 0.026
Future performance 76,684 0.003 0.048 $0.021 0.001 0.025
BHAR3 sample
Past performance 80,526 0.015 0.182 $0.086 0.004 0.101
Current performance 80,526 0.010 0.180 $0.089 0.001 0.097
Future performance 80,526 0.002 0.176 $0.091 0.000 0.088
BHARI2 sample
Past performance 79,867 0.015 0.182 $0.086 0.004 0.101
Current performance 79,867 0.009 0.180 $0.089 0.001  0.097
Future performance 79,867 0.002 0.379 $0.199 0.000 0.162

This table presents the descriptive statistics for the change in institutional ownership and performance
variables. The quartile descriptive statistics for the change in ownership by an individual institution is the
average of quartiles that are calculated quarterly because of difbculty calculating the quartiles with a large
number of observations. The total change in ownership by institutions of a given type is the aggregate
change in ownership in a given brm-quarter by institutions with a given characteristic. All performance
proxies are measured at the Prm-quarter level. Variable depnitions are given in panel A of the appendix.

a type that have the other private information proxy and the percent for all
institutions. For example, the $8.3% in the BANK column for the VALUE
row indicates that 19.6% of banks follow a value strategy, which is 8.3 per-
centage points lower than the overall frequency of 27.9%. Overall, table 2
documents signibcant overlap in many of these private information prox-
ies, such as between’RANSIENT and bduciary type and among BLOCK,
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indicates whether the coefbcients in the rows pertain to past, current, or
future performance measures, and the remaining columns represent the
four performance measures, which are estimated in separate regressions.
Signibcance tests are two-tailed and based on the standard error from the
distribution of quarterly regression coefbcients.

The brst set of rows presents results for changes in total institutional
ownership (ALL) as the dependent variable. Changes in total institutional
ownership are positively associated with prior and current returns around
earnings announcements (CAR) and over three-month intervals ( BHAR3
and BHARI2).*® These results do not support H1 and suggest that institu-
tions as a group are momentum traders, buying winners and selling losers
after the fact. Consistent with Ali et al. [2004], there is a positive relation be-
tween institutional trading and future earnings announcement CAR. While
this positive coefbcient is consistent with H2, the fact that the coefbcients
on current and past performance are also positive suggests that these re-
sults ref3ect a momentum or risk-based explanation, rather than informed
trading.

The decomposition into Pduciary types reveals that both BANK and IA
institutions are similar to the total population of institutions, consistent with
Ali et al. [2004]. The negative coefpcients on the buy-and-hold return mea-
sures for changes in P&E ownership are consistent with H1 and suggest
some anticipation of current news and/or cashing out of prior informed
trading. However, if P&E institutions are trading based on private informa-
tion, it must pertain to periods longer than one year, on average, as there is
no relation between P&E trading and future returns. Despite the fact that
there is below average overlap betwee&E and VALUE, the results for the
two types are similar, suggesting some overlap in trading strategies.

The results for GROWTH, TRANSIENT, and LARGE institutions are also
very similar to ALL institutions and to each other. Coefbcients on current
AFE and on the three prior and current returns measures are positive and
strongly signibcant. Again, this body of results is not consistent with an-
ticipating news or Ocashing outO on prior informed trades; instead, it sug-
gests momentum trading based on realized performance (consistent with
Badrinath and Wahal [2002]). However, consistent with H2, changes in hold-
ings by GROWTH and TRANSIENT institutions are signibcantly positively
related to future AFE, suggesting that these institutions have better infor-
mation than analysts (for TRANSIENT, this result is consistent with Ke and
Petroni [2004]). For all three types of institutions, their trading is positively
related to future CAR, again consistent with H2. However, because we do
not see these institutions cashing out after pastCAR, it is difpcult to disen-
tangle informed trading from trading based on risk preferences. Moreover,
the fact that they systematically change their holdings in response to past

15For the BHARIZ2 regressions, prior and current returns are measured over the three
months before and concurrent with the change in institutional ownership, whereas future
returns are measured over the subsequent 12 months.
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TABLE 4
HLM Regressions of the Change in Institutional Holdings on Performance Measures Interacted with
Private Information Proxies

Interactions Performance Measure
Characteristic  Perf. Period AFE CAR BHAR3 BHARI2
BANK Past $0.059 $0.008 0.003 0.004
Current 0.239 0.001 0.001 0.001
Future 0.094 0.007 0.000 0.000
P&E Past $0.080 $0.017 $0.003 $0.003
Current 0.015 $0.009 $0.007 $0.008
Future 0.007 0015 0.001 $0.002
IA Past $0.224 $0.015 $0.009 $0.010
Current $0.124 0.001 0011 0.010
Future $0.020 0010 0.000 $0.001
VALUE Past $0.061 $0.036 $0.028 $0.029
Current $0.005 $0.050 $0.044 $0.044
Future $0.231 $0.009 0.000 0.001
GROWTH Past 0080 0.051 0.053 0.055
Current 0.230 0.112 0.070 0.071
Future 0.113 0015 0.001 $0.002
TRANSIENT Past 0032 0043 0.042 0.043
Current 0.528 0.087 0.059 0.062
Future 0.297 0.005 0.000 $0.001
LARGE Past 0084 0013 0.014 0.014
Current 0.179 0.032 0.025 0.026
Future 0.084 0.007 0.000 0.000
BLOCK Past $0.292 $0.054 $0.042 $0.042
Current 0.002 $0.047 $0.028 $0.027
Future 0.132 $0.005 0.003 0.005
BET Past 0119 $0.061 $0.046 $0.044
Current $0.215 $0.100 $0.064 $0.062
Future 0.117 $0.018 0.005 0.005
INDEXP Past 0020 $0.008 $0.005 $0.005
Current $0.105 $0.011 $0.007 $0.007
Future $0.043 0.002 $0.001 $0.001
LTHELD Past 0104 0.005 0.006 0.006
Current 0.254 $0.006 $0.004 $0.004
Future 0.142 0.006 0.000 0.001

and indicate signibcantly different from zero at the 0.05 and 0.01 level, respectively, using a
two-tailed test.

This table reports the summary of the results from hierarchical linear modeling (HLM) regressions
where the dependent variable is the change in ownership for an individual institution and the independent
variables include private information proxies and the interaction of these proxies with past, current, and
future performance measures. We report the average regression coefpcient from quarterly regressions with
signibcance tests based on Fama-MacBethstatistics. There are 79, 87, 87, and 84 quarterly regressions for
AFE, CAR, BHAR3, and BHARI2, respectively. All coefbcients are multiplied by 100. All dependent and
independent variables are mean centered at the brm-quarter level to remove bxed effects. Intercepts and
main effects for all private information proxies are estimated, but not reported. The column labels indicate
the dePnition of performance measure for a given regression. All variable dePnitions are given in panel A
of the appendix.
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evidence among these characteristics consistent with informed trading is the
signibcant positive relation between TRANSIENT trading and future AFE.

The HLM results for the BLOCK and BET proxies are similar to the re-
sults in table 3. Changes in holdings by institutions with large blocks and
large portfolio bets in brms are negatively related to past and current re-
turns, consistent with H1. Moreover, both proxies are positively associated
with BHARI2, consistent with H2 in regards to private information about
longer-term returns. 8 Thus, the evidence suggests thaBLOCK and BET are
fundamental proxies for private information that are not capturing some
other factor.

Unlike table 3, the results for INDEXP now suggest private information
trading consistent with H1. Table 4 reports a negative association between
INDEXP and both prior and current BHAR3 and BHARI2, whereas these
relations were either insignibcant or positive in table 3. In table 2, we show
that institutions taking industry bets tend to have an above-average repre-
sentation of 7A and VALUE institutions. In table 3, the results for 7A and
VALUE were signibcant, but of the opposite sign, suggesting a suppressor
effect when INDEXP is examined in isolation. Once IA and VALUE are con-
trolled for, the results suggest that INDEXP is consistent with cashing out
or anticipating current return performance. Finally, LTHELD is positively
associated with prior, current, and future AFE, suggesting momentum trad-
ing. None of these relations are signibcant in table 3, again suggesting a
suppressor effect!®

Overall, the results of this section highlight the importance of controlling
for multiple private information proxies in one analysis. Prior evidence that
the bduciary type of an institution is related to private information trading is
likely driven by associations with more direct private information proxies. A
lack of evidence that industry expertise is associated with informed trading
is due to a suppressor effect that is eliminated when other characteristics are
controlled for. The clearest evidence of private information trading occurs
with the return-based performance measures. Finally, the strongest evidence
of private information trading is found among institutions that hold large
positions in Prms, either in terms of percent ownership or percent of their
portfolio.

18 \We also examine future returns for six-month ( BHARG6) and nine-month ( BHARY) win-
dows, as well as for two-yearsBHHAR12-24) and three-years (BHAR24-36) ahead. The positive
relations between BET/ BLOCK and BHAR6 (BHARY) are signibcant at the 0.05 (0.01) level.
None of the relations between BET/ BLOCK and returns beyond 12 months are signibcant.
We also run the test by calendar quarter and bnd that the positive relations for BHARI2 are
strongest in the Prst and second quarters. Combined, this evidence suggests tha£7/ BLOCK
positions are informed about 6©12-month-ahead returns related to the next annual earnings
announcement.

19We also estimated the HLM model in two separate stages, as in equations (5a) through
(5d). This approach is similar to the Sefcik and Thompson [1986] methodology for integrating
multiple daily returns and bxed brm-level variables in the same analysis. Our main pPndings
remain signibpcant under this approach.
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TABLE 5N Continued

Performance Measure/Interaction with  BLOCK or BET

Interactions BHAR3 BHAR3 BHARI?2 BHARI?2
BLOCK and BLOCK or BLOCK and  BLOCK or
Characteristic Perf. Period BET =0 BET =1 BET =0 BET =1
BANK Past 0.000 0.020 0.001 0.018
Current 0.004 0.003 0.005 0.001
Future 0.001 $0.002 0.000 $0.001
PE&E Past 0.000 $0.016 0.000 $0.017
Current 0.003 $0.034 0.002 $0.036
Future 0.002 $0.003 $0.001 0.000
IA Past $0.002 $0.038 $0.003 $0.038
Current 0.018 $0.039 0.018 $0.039
Future $0.001 0.001 $0.003 0.005
VALUE Past $0.020 $0.036 $0.021 $0.037
Current $0.025 $0.073 $0.025 $0.075
Future 0.002 $0.006 0.002 $0.002
GROWTH Past 0.049 0.000 0.050 0.001
Current 0.067 $0.012 0.069 $0.012
Future $0.002 0.011 $0.004 0.007
TRANSIENT Past 0.039 0.007 0.040 0.008
Current 0.054 0.012 0.057 0.014
Future $0.001 0.004 $0.002 0.003
LARGE Past 0.018 $0.022 0.018 $0.023
Current 0.033 $0.015 0.034 $0.015
Future $0.002 0.006 $0.002 0.005
INDEXP Past $0.002 $0.011 $0.002 $0.011
Current $0.004 $0.016 $0.003 $0.016
Future 0.001 $0.005 $0.001 $0.001
LTHELD Past 0.000 0.000 0.000 0.002
Current $0.015 0.022 $0.016 0.024
Future 0.001 $0.001 0.002 $0.003

and indicate signiPcantly different from zero at the 0.05 and 0.01 level, respectively, using a
two-tailed test.

This table reports the summary of the results from hierarchical linear modeling (HLM) regressions
where the dependent variable is the change in ownership for an individual institution and the independent
variables include private information proxies and the interaction of these proxies with past, current, and
future performance measures. These variables are further interacted with an indicator for whether the
institution has a large position in the brm, in terms of percentage ownership or percent of portfolio ( BLOCK
or BET = 1), or a small position ( BLOCK and BET = 0). We report the average regression coefbcient from
quarterly regressions with signibcance tests based on Fama-MacBettstatistics. There are 79, 87, 87, and
84 quarterly regressions forAFE, CAR, BHAR3, and BHARI2, respectively. All coefbcients are multiplied by
100. All dependent and independent variables are mean centered at the Prm-quarter level to remove bxed
effects. Intercepts and main effects for all private information proxies are estimated, but not reported.
The column labels indicate the performance measure for a given regression and the interaction with the
BLOCK or BET indicator. All variable dePnitions are given in panel A of the appendix.

the indicator variable for whether the institution has a BLOCK or BET in
place for a given brm. For parsimony, we combine the two proxies to create
an indicator variable that equals one if BLOCK or BET equals one, and zero
otherwise. The table shows that the signibPcantBHARI2 informed trading
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TABLE 6N Continued

Performance Measure/Firm Size Subsample

Interactions
BHAR3 BHAR3 BHARI2 BHARI2
Characteristic Perf. Period Small brms Large brms Small brms Large brms
BANK Past 0.003 0.009 0.004 0.009
Current 0.004 0.001 0.004 0.003
Future 0.000 0.001 $0.001 0.000
P&E Past $0.006 $0.002 $0.006 $0.002
Current $0.011 $0.007 $0.011 $0.008
Future 0.006 0.002 $0.003 $0.001
IA Past $0.014 $0.014 $0.015 $0.015
Current 0.015 $0.003 0.016 $0.003
Future $0.003 0.004 $0.002 0.000
VALUE Past $0.031 $0.021 $0.032 $0.022
Current $0.049 $0.032 $0.049 $0.033
Future 0.001 0.002 0.002 0.001
GROWTH Past 0.065 0.029 0.068 0.030
Current 0.084 0.040 0.086 0.042
Future $0.002 0.001 $0.004 0.002
TRANSIENT Past 0.060 0.014 0.062 0.015
Current 0.075 0.031 0.079 0.033
Future 0.002 0.000 $0.002 $0.001
LARGE Past 0.024 $0.005 0.025 $0.006
Current 0.031 0.011 0.034 0.012
Future $0.004 0.001 $0.002 0.001
BLOCK Past $0.054 0.000 $0.054 0.001
Current $0.044 0.009 $0.046 0.011
Future 0.009 0.000 0.008 0.003
BET Past $0.059 $0.002 $0.058 $0.002
Current $0.085 $0.016 $0.084 $0.014
Future 0.006 0.001 0.005 0.001
INDEXP Past $0.006 $0.004 $0.006 $0.003
Current $0.016 $0.002 $0.016 $0.002
Future $0.002 0.001 $0.002 0.000
LTHELD Past 0.012 0.013 0.012 0.013
Current $0.008 0.008 $0.008 0.007
Future $0.002 0.003 0.000 0.001

and indicate signibcantly different from zero at the 0.05 and 0.01 level, respectively, using a
two-tailed test.

This table reports the summary of the results from hierarchical linear modeling (HLM) regressions
where the dependent variable is the change in ownership for an individual institution and the independent
variables include private information proxies and the interaction of these proxies with past, current, and
future performance measures. These regressions are estimated on small (large) Prm subsamples consisting
of brms in the lowest (highest) tercile of market value of equity. We report the average regression coefbcient
from quarterly regressions with signipcance tests based on Fama-MacBethstatistics. There are 79, 87,
87, and 84 quarterly regressions for AFE, CAR, BHAR3, and BHARI?2, respectively. All coefbcients are
multiplied by 100. All dependent and independent variables are mean centered at the brm-quarter level
to remove bxed effects. Intercepts and main effects for all private information proxies are estimated, but
not reported. The column labels indicate the performance measure for a given regression and whether
it was estimated on the small or large Prm subsample. All variable dePnitions are given in panel A of the
appendix.
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with BHAR3 for small bPrms. The positive relations between TRANSIENT
and future AFE and between GROWTH and future CAR observed in ta-
ble 4 are also driven by small bPrms. However, there is still no evidence
of cashing out behavior consistent with H1 for these private information
proxies.

We repeat the analysis with bPrms partitioned into three groups based on
a OvalueO factor (which is comprised of price-book, price-earnings, and div-
idend yield ratios) (not tabulated). Because of the difpculty in separating
undervalued brms from poor performing brms, the benebpts of private in-
formation are likely to be larger for value brms (Piotroski [2000]). We bnd
the BLOCK and BET results are concentrated in the value bPrm subsample.
In contrast, the Ocashing outO behavior o¥VALUE intuitions in table 4 is
equally strong across all three size and value brm subsamples, making it less
likely that this result reRects informed trading.

5.5 SENSITIVITY ANALYSES

First, we examine whether there are any biases introduced by the use of
the magnitude of the change in holdings, which is likely correlated with
some of the private information proxies. For example, if BET and BLOCK
are associated with large net selling activity, the indicator variable effectively
partitions on the dependent variable. Moreover, the KV model suggests that
risk aversion could inBuence the magnitude to which investors exploit their
private information, but not necessarily the direction of their trade. Thus,
specifying a linear relation in magnitudes could bias against bnding results
for the bduciary types.

We perform two sensitivity analyses to address these concerns. First, we
debne a buy/hold/sell indicator variable based on changes in holdings, with
buys equal to 1, sells equal taS1, and holds equal to 0. We then estimate
equation (6) with the buy/hold/sell indicator as the dependent variable. 23
The results of this analysis are similar to table 4 with only a few exceptions
(not tabulated). Notably, the BLOCK proxy is no longer signibPcantly associ-
ated with future BHARI2 with the buy/hold/sell indicator. Thus, the mag-
nitude of the trade is important for detecting informed trading by BLOCK
institutions, whereas it is not important for BET institutions. Second, we
estimate equation (6) with the continuous dependent variable but with
indicator variables for positive past, current, and future performance. If

23 This analysis is done using a linear probability model (OLS) rather than a multinomial
logit because computing Pxed effects in logistic models requires considerable computing time
given the number of observations. The primary advantages of logit estimation are that the
standard errors are less susceptible to heteroskedasticity and the probabilities are bounded
between 0 and 1 (Greene [2000]). Because we use Fama-MacBethstatistics, heteroskedasticity
in any single quarterly model is not a concern since the estimates are still unbiased. We also
do not use the predicted values, so values that exceed the reasonable bounds for probabilities
are not an issue.
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institutional trading is sensitive to the variance of brm performance, this
explanation could drive the results for the magnitude of brm performance,
but not the direction. In this case, the results are also similar to table 4, with
both BET and BLOCK exhibiting evidence of informed trading with respect
to BHARI2 (not tabulated). In both analyses, there are no meaningful dif-
ferences in results for bPduciary type, indicating that the lack of informed
trading results is not due to risk aversion effects, but rather to bduciary type
failing to proxy for private information trading incremental to the other
characteristics in the model.

Next, we estimate piecewise regressions to examine whether informed
trading results are observed for both positive and negative brm performance
(not tabulated). Focusing on our main evidence of informed tradingNthe
association between large positions andBHARI2Nwe bnd that these results
are driven by informed selling. The BLOCK and BET positions exhibit signif-
icant selling of brms with large positive prior and current returns, consistent
with cashing out of winning positions. They also signibcantly sell Prms with
large negative future returns. The evidence also suggests that theBLOCK
and BET positions tend to buy brms with small positive future returns and
sell Prms with large positive future returns, contrary to informed trading.
However the positive coefbcients for negative future performance are more
than double the magnitude of the negative coefbcients for positive future
performance, which leads to the overall Pnding of informed trading in
table 4. These results rel3ect the fact that theBL.OCK and BET positions are
far more likely to sell than to buy in our test quarter because the debnitions
of BLOCK and BET are based on two quarters prior to the holdings change
period (see appendix).

To test whether our depbnitions of BLOCK and BET bias against bPnding
evidence of informed buying, we redebPned BLOCK and BET as of time ¢,
which is the end of the change in holdings period. Thus, the change in
holdings is more likely to ref3ect the formation of a large position than the
unwinding of a large position. In this case, there is strong evidence that the
BLOCK and BET positions are buying Prms with large negative prior and cur-
rent returns, consistent with building positions in potentially undervalued
Prms. While there is evidence of a positive relation between change in hold-
ings for BLOCK/ BET and positive future returns, consistent with informed
buying of future winners, there is also evidence of a negative relation with
future negative returns, consistent with buying future losers. For investment
advisers and large institutions, which table 5 indicates are most likely to be
associated with informed BLOCK and BET positions, the evidence of buy-
ing future winners dominates, suggesting the contrary evidence is related
to the formation of large positions based on other motivations. Overall,
this analysis suggests that the timing with whichBLOCK and BET are mea-
sured affects the type of informed trading observed, but informed trading
is observed with both measures.

Next, since 20% of our sample quarters occur after the passage of Regula-
tion FD, we also test whether the restriction on selective disclosure imposed
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APPENDIXN Continued

Institution-level ( X;;s2) private information proxies

BANK An indicator variable equal to one if the institution is classiPed as a bank based
on the classibcation scheme used in Abarbanell, Bushee, and Raedy [2003]
P&E An indicator variable equal to one if the institution is classiPed as a pension

or endowment based on the classiPcation scheme used in Abarbanell,
Bushee, and Raedy [2003]

1A An indicator variable equal to one if the institution is classibPed as an
investment advisor based on the classibcation scheme used in Abarbanell,
Bushee, and Raedy [2003]

VALUE An indicator variable equal to one if the institution is in the top third of the
distribution of the VALUE factor computed in Abarbanell, Bushee, and
Raedy [2003]

GROWTH  An indicator variable equal to one if the institution is in the bottom third of
the distribution of the VALUE factor computed in Abarbanell, Bushee, and
Raedy [2003]

TRANSIENT An indicator variable equal to one if the institution is classibed as a transient
based on the classibcation scheme used in Bushee [2001]

LARGE An indicator variable equal to one if the market value of assets managed by
the institution is in the top quintile of all institutions in a given calendar
quarter

Institution-Prm-level ( W;;52) private information proxies

BLOCK An indicator variable equal to one if the percent of a brm held by an
institution is in the top quintile of all institutions that own shares in that
Prm

BET An indicator variable equal to one if the proportion of an institutionOs

portfolio (based on market value) in a given brm is in the top quintile of all
institutions that own shares in that brm

INDEXP An indicator variable equal to one if the proportion of an institutionOs
portfolio (based on market value) in a PrmOs two-digit SIC code is in the top
quintile of all institutions that own shares in that brm

LTHELD An indicator variable equal to one if the institution has held the stock for four
consecutive quarters as of timetS 2

Panel B: Timeline for variable measurement

Time Variable measured
82 @ —_— <«4— Institutional investor characteristics (Wirs2 and X;52)
Past Performance (Z;;51)
S1
IH
Current Performance ( Z;)
t
Future Performance (Z;;+1)
t+1
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