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ABSTRACT

In this paper, we examine the relationship between ownership structure (or number of
financial analysts following) and liquidity and trade informativeness. We find that insider
ownership is negatively correlated with liquidity after controlling for price, volatility, trading
volume, and market capitalization. In addition, stocks with higher institutional ownership or
larger number of financial analysts following have better liquidity. Furthermore, we find a stock
with higher insider and institutional ownership has higher informativeness of trades. These
results imply that there is more informed trading for stocks with higher insider and institutional
ownership, and market makers believe that insiders and institutional investors are informed
traders.
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1. INTRODUCTION

For the last couple of decades, financial researchers have debated over who is informed
and who can access better information. Literature documents that insiders, financial institutions,
and financial analysts could access or have better information than individual investors. The
insiders could have better information that is not fully reflected in the stock price at that point.
Supporting the argument, Seyhun (1986) finds that insiders make abnormal returns in trading
their company’s stock, and that their trading has a significant influence on their company’s stock
price. In addition, Demsetz and Lehn (1985) and Denis and Denis (1994) find that firm
managers with high insider ownership have information advantages.

Also, institutional investors may have better information than individual investors even
though they may not be able to access as much information as rapidly as insiders. The
institutional investors may use their resources to access the information that individual investors
are not able to access. Chiang and Venkatesh (1988) assume that insiders and institutional
investors create information asymmetry because they know more than individual investors. The
authors show that the bid-ask spread is not related to institutional ownership but is significantly
positively related to insider ownership. In addition, Grullon and Wang (2001) assume that
institutional investors are informed traders and individual investors are uninformed traders
because institutional investors have an advantage by exploiting economies of scale in
information acquisition and processing.

Chung et al. (1995), Brennan and Subrahmanyam (1995) and Easley et al. (1998)
performed studies on financial analysts following in the microstructure area. Chung et al. (1995)
find that financial analysts tend to follow stocks with greater bid-ask spreads. Van Ness, Van
Ness, and Warr (2001) also show that the adverse selection component of the bid-ask spread is
positively related to the number of analysts following a firm. Womack (1996) use the number of
financial analysts following as a proxy for the amount of information available on a firm.
However, Brennan and Subrahmanyam (1995) find that firms with more analysts following
exhibit better liquidity such as smaller bid-ask spread and larger depth. In addition, Easley et al.
(1998) document that the number of analysts following a firm is not a good proxy for
informational asymmetry. Therefore, the relationship between financial analysts following and
stock market liquidity and information asymmetry remains a research question.

Moreover, because insiders may be able to access better information than institutional
investors or financial analysts, there is a clear relationship between insider ownership and
information asymmetry. If insiders do have better information, a market maker’s trading
strategy for a stock with high insider ownership would be different from one with low insider
ownership. Also, as mentioned, institutional investors and financial analysts may have an
informational advantage because they can exploit economies of scale in information acquisition
and processing. Thus, a market maker’s trading strategy for a stock with high institutional
ownership and/or a large number of analysts following would be different from that of
companies with low institutional ownership and/or a small number of analysts following.

Higher information asymmetry may drive a stock with high insider ownership to have
wider spreads than those with low insider ownership. Kyle (1985), Copeland and Galai (1983),
and Glosten and Milgram (1985) predict that greater information asymmetry between informed
and liquidity traders will lead to wider spreads. Insiders could be either informed traders or
liquidity providers, but both sell their stocks when they believe the stocks are overvalued and
buy stocks when they believe the stocks are undervalued. They could assess the intrinsic value
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of stocks with better information. Market makers, therefore, increase their spreads to protect
their profits or loss from informed traders who have superior information over market makers or
liquidity traders. In addition, Lee et al. (1993) and Kavajecz (1999) find that market makers both
widen the spreads and decrease the depths at times of high informational asymmetry or trade
with possible informed traders in order to manage their information asymmetry risk.

On the other hand, relationships between spreads and the institutional ownership or
analysts following are not clear because higher institutional ownerships are concentrated on
larger firms and more analysts follow larger firms. This means that the percentage of
institutional ownership and the number of analysts following are positively correlated with firm
size and trading volume. As other researchers have noted, the firm size and spreads are
negatively related. This indicates that a firm with higher institutional ownership or with more
analysts following may have smaller spreads than a firm with lower institutional ownership or a
smaller number of analysts following. Therefore, in this evidence, the spreads may not be a
good proxy for information symmetry if we do not control other variables such as price, volume,
market capitalization, and volatility.

There are two empirical studies investigating the issue of ownership structure and
information asymmetry. Sarin et al. (2000) find that higher insider and institutional ownership
are both associated with wider spreads and smaller depth. Dennis and Weston (2001), however,
document that institutional ownership and spreads are negatively related. Both studies show that
adverse selection costs and insider ownership have a positive relationship. However, the
information asymmetry proposed by Copeland and Galai (1983) and Glosten and Milgram
(1985) predict that greater information asymmetry leads to wider spreads.

In this paper, we investigate the relationship between ownership structure (i.e., the
percentage of shares held by financial institutions or insiders) or financial analysts following a
firm and liquidity and trade informativeness.

Although this study is related to that of Sarin et al. (2000) and Dennis and Weston
(2001), it is different in several ways. First, the most recent insider ownership data from
Compact Disclosure is used. Anderson and Lee (1997) found that the Compact Disclosure has
the most reliable ownership data as compared to other sources of ownership structure data. The
study by Sarin et al. (2000) used outdated insider ownership data from 1984 Value Line.
Second, we construct comparable low and high insider ownership stocks and directly compare
the relationship between insider ownership and information asymmetry. Our sample shows that
smaller firms have a higher tendency toward insider ownership. Chung and Charoenwong
(1998) show that the percentage of insider trading in small firm groups is significantly higher
than that in large firm groups. Therefore, without a one to one matching for low and high insider
ownership stocks, we would have a biased result for the relationship between insider ownership
and information asymmetry. To eliminate this problem, following Huang and Stoll (1996), we
construct matching pairs for low and high insider ownership stocks. Third, we use Hasbrouck’s
price impact model to investigate this relationship

Our findings are as follows: A stock with higher insider ownership tends to have lower
liquidity (wider spread and smaller depth) after controlling for price, volume, market
capitalization, and volatility. Also, a stock with higher institutional ownership or larger number
of financial analysts has better liquidity. Lastly, our empirical results indicate that insider
ownership and institutional ownership are positively correlated with informativeness of trades.
However, we do not find a similar relationship for financial analysts following.
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In section II and III of this paper, we discuss data and methodology, in section IV, we
analyze the empirical results, and in the final section, we summarize the results.

2. DATA

For this study, the Compact Disclosure 2000 is used to determine the number of shares
owned by directors and officers and the percentage of institutional ownership. Anderson and
Lee (1997) documented that the Compact Disclosure has the best ownership data compared to
other sources. To normalize the size of firms, the number of shares owned by officers and
directors is divided by the total number of shares outstanding, which gives the percentage of
insider ownership for each firm. In addition, the number of financial analysts following used in
this study is taken from the Institutional Brokers Estimation System (I/B/E/S) database.

After retrieving data from the Compact Disclosure and I/B/E/S, the original samples are
matched with CRSP by CUSIP. The stocks with average annual share price of less than $5.00 or
greater than $100 are excluded. In addition to this price filtering, the stocks that split their shares
in the sample period and the stocks that announced splits without actual splitting are also
eliminated. This follows the work of Muscarella and Vetsuypens (1996), Lipson (1999) and
Schultz (2000). They find that the stock splits and split announcements affect a stock’s volatility
and transaction costs due to the change in information asymmetry. They also find that, after
stock splits, the liquidity significantly improves. The non-U.S. stocks are also deleted because
Bacidore and Sofianos (2001) find that the bid-ask spreads for the non-U.S. stocks are higher
than those of a matched sample of domestic stocks.

After the filtering, the final samples are reduced to 838, 1,491, and 1,532 firms for insider
ownership, institutional ownership and number of financial analysts following, respectively. The
quote and trade data are retrieved from the NYSE’s Trade and Quote (TAQ) database during the
period of July to September in 2000. Each quote observation in the data file includes ticker
symbol, quote date, time-stamp, bid price, ask price, bid-depth, ask-depth, and exchange code.

To clean the data for errors, the following trades and quotes are deleted: a) trades and
quotes if they were out of time sequence or involved an error; b) quotes if either the ask price or
the bid price were equal to or less than zero; if either the bid or ask depth were equal to or less than
zero; ¢) trades if either the price or volume were equal to or less than zero; d) quotes with a spread
less than zero or wider than $4; e) quotes and trades related to trading halts, before the open and
after the close; e) trades and quotes with the trade price, ask, or bid change greater than 10%
comparing to the last observation.

Table 1 shows the descriptive statistics in the sample period of July to September 2000.
Share price is the average of daily mid quotes. Return volatility is the standard deviation of daily
returns computed using mid-quote to mid-quote prices. Daily trading volume is the average daily
trading volume over our sample period. We obtain the Market Capitalization from CRSP. Panel
A of Table 1 shows that the mean percentage insider ownership for the sample is 12.82% and,
for 75% of firms, the insider percentage ownership is less than 20%. For institutional ownership,
Panel B of Table 1 shows that the average percentage institutional ownership is about 47.56%.
In addition, the number of financial analysts following a firm ranges from 1 to 40 and the
average is 9 analysts following a firm.

Using these samples, we investigate the relationship between ownership structure or the
number of financial analysts following a firm and other variables such as share price, daily
trading volume, return volatility and market capitalization. Table 2 shows that insider ownership
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is negatively correlated with market capitalization and trading volume. However, the percentage
of institutional ownership and number of analysts are positively correlated with those variables.
More importantly, the table shows that, consistent with Bhushan (1989), the percentage of

insider ownership is negatively correlated with institutional ownership and the number of
analysts following a firm. Overall, this result implies that smaller firms have greater tendency
toward higher insider ownership, and institutions prefer a large firm to a small firms. In addition,
more analysts follow large firms.

3. METHODOLOGY
3.1. Liquidity: spreads and depth

There are two types of traders in the market, informed and uninformed traders (liquidity
traders). To minimize their risk and reduce their loss to informed traders, market makers make
spreads wider in the presence of informed trading. Especially, Lee et al. (1993) and Kavajecz
(1999) find that market makers both widen the spread and decrease depth in times of high
informational asymmetry.

Denote Ai:, B, and P, as the ask, bid, and trade prices of stock i at time z, and

M, =(Ai:+ Bi.r)/2 as quote midpoint. The computing procedures for the quote and percentage
quote spreads are as following:

® Quoted Spread = A;;— B;.

e Percentage Quote Spread = (Ai,:— Bi,1) / M,,.

In addition to the quote and percentage quote spreads, we compute effective spreads and
percentage effective spreads using evidence from the work of Lee and Ready (1991) that many
transactions take place inside the bid-ask spreadl. Christie and Huang (1994) and Lee et al.
(1993) suggest that the effective spread could be a better measure for transaction costs than the
quote spread. To compute the effective spread we used the following equations. The procedure
of Lee and Ready (1991) for time disparity between quotes and trades is followed.

e Effective Spreads = 2| Pi,i — M.« |
® Percentage Effective Spread = 2| Pi.i— Mi, |/ M.
Depth is calculated as the sum of number of shares at ask and bid price per quotation.

3.2. Trade informativeness — Hasbrouck (1991b)

Research concerning the informed trading finds that information asymmetry can be
captured not only by the adverse selection cost of bid-ask spread, but also by the price impact of
the trade because trades convey the private information. In Hasbrouck (1991b), he assumes that
trades are motivated by private information and/or exogenous liquidity needs. The trade impact
on the security price reflects two types of effect, transient and permanent. The permanent impact
is due to market maker’s beliefs about the private information content of the trade. So the

"Lee and Ready (1991) found that 30% of the transactions in their sample occurs inside spread.
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Hasbrouck’s (1991b) measure of trade informativeness is actually a measure of permanent price
impact of the trades.

The trade informativeness is derived as follows. Assuming g, is the transaction price or
the midpoint of the prevailing bid and ask quotes, g, =m, +s,, where m, is the efficient price
(the expected end-of-trading security value conditional on all time-# public information) and s,
is a disturbance that impacts all the transient microstructure imperfections causing ¢, to deviate
from the efficient price. The efficient price is assumed to evolve as a random walk,

m, =m,_; +w,, where Ew, =0, Ew? =0’ and Ew,w, =0forz #1.

Assuming x; is the signed trade volume, then the current trade innovation is
x; — E[x, | ®,_;], which reflects the private information possessed by informed traders, where
®,_; is the public information set prior to the trade. The impact of the current trade innovation
on the efficient price innovation, i.e. the trade related efficient price innovation,
is Elw, | x, — E[x, | ®,_,]]. If the absolute measure of trade informativeness is defined as the
variance of trade related efficient price innovation, it should be represented by
Var(Elw, | x, — E[x, | ®,_1])= 0, . And the relative measure is

Var(E[w, | x, — E[x, Iq),_l]]) | O-vzv,x _R?

Var(w,) o>

w

Because the variables, such as efficient price innovations, are unobservable, the
estimation adopts Hasbrouck’s (1991a) vector autoregressive (VAR) model, which is:
I”t = alrt_l + azrt_z +--- 4 boxt aF bl.xt_l +.-- 4 vl,l‘
X =1l + Coli_n +---+ dlx,_l ar d2xt_2 - U2,t
where r, =g, —q,_;. The innovations v, and v,, are zero-mean, serially uncorrelated

disturbances with Var(v,,) = 0'12 , Var(v,,)=Q , and E(v;,0,,) =0. Under the assumption of

invertibility, the trades and quote revisions may be expressed as a linear function of current and
past innovations, i.e. the vector moving average (VMA) corresponding to the above VAR model:

= Ul,l‘ +a11)1’t_1 +a21)1,t_2 +---+ OUZ,t + 11)2’1_1 +---

* * * k
X = C1 Ul,l‘—l +C21)1’t_2 +---+ 02,1‘ +dl 1)2’1_1 +d202,l‘—2 +---
Then, the variance of efficient price innovation O'i and the absolute (relative) measure of

trade informativeness va’x (R?2) can be estimated by:

, 2
o2 :[bejQ[Zbi* j+(1+ za;“j .o}
t=0 t=0 t=1

o2, = ( ib[“jﬂ( S b j
=0 t=0
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In our estimation, we adopt a four-variable VAR model, i.e. the trade variable becomes a

column vector of xto xtl xt2 J in this model. Assuming x, is the signed trading volume we

have xtk = sign(x, )|xt|k . For the quote revision, we use r, =log(q, /g,_,) instead of
r, =q, —q,_;, where g, is the quote midpoint. We followed the Lee and Ready (1991) procedure

to classify the trade as a purchase or a sale.” Then the signed trade volume can be obtained by
multiplying the trade volume with —1 (or +1) if the trade is a sale (or purchase). Following
Hasbrouck (1991b), VAR is truncated at lag 5 and VMA is truncated at lag 10.

4. EMPIRICAL RESULTS
4.1. Descriptions of sample firms with spreads, depths and trade informativeness

We divide our sample for insider ownership, institutional ownership, and financial
analysts following a firm into five groups to investigate the variation of spreads, depth and trade
informativeness. Table 3 shows the results for each group.

Panel A of Table 3 shows that, except for the smallest insider ownership group, all spread
measures (such as dollar quoted spreads, percentage quoted spreads, dollar effective spreads, and
percentage effective spreads) monotonically increase with the percentage of insider ownership.
These results are consistent with Chiang and Venkatesh (1988) and Sarin et al. (2000) who find
that higher insider ownership is associated with wider spreads and inconsistent with Dennis and
Weston (2001) who document that insider ownership and spreads are negatively related.

Following Lee et al. (1993) and Kavajecz (1999), we measure depths by different groups
of insider ownership because the authors find that market makers both widen the spread and
lower the depth at times of high informational asymmetry. Panel A of Table 3 shows that, the
depths monotonically decrease with the percentage of insider ownership except for the smallest
insider ownership group. Therefore, both spread and depth results are consistent with Lee et al.
(1993) and Kavajecz (1999), who found that the market makers increase their spreads and
decrease their depths when they have a high probability of trading with informed traders.

Our empirical model for trade informativeness shows that it increases with the percentage
of insider ownership. This result implies that there is higher informational asymmetry for higher
insider ownership firms. These results are consistent with Sarin et al. (2000) and Dennis and
Weston (2001) who find a positive relationship between adverse selection costs and insider
ownership.

Chiang and Venkatesh (1988) show that there is no relationship between spreads and
institutional ownership. Dennis and Weston (2001) find that the spread is negatively related to
the percentage of institutional ownership. However, Kothare and Laux (1995) and Sarin et al.
(2000) find that there is a positive relationship between spread and institutional ownership,
contrary to these studies. Therefore, there is no agreement in the literature as to the direction of
the relationship.

* Classify the trades that occur in the middle of the spread using the tick test and other trades as buys (sells) if they
are closer to the ask (bids).
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In Panel B of Table 3, we present our empirical results for the relationship between
spreads and institutional ownership. Like insider ownership, we equally divide the sample into 5
groups by percentage of institutional ownership. The Panel shows that all spread measures
decrease with a higher percentage of institutional ownership. Therefore, our results are
consistent with Dennis and Weston (2001) who show a negative relationship between spreads
and institutional ownership.

However, we do not observe a clear pattern for depth and trade informativeness with
institutional ownership. Sarin et al. (2000) documents a negative relationship between adverse
selection costs and institutional ownership. However, Dennis and Weston (2001) find that there
is a positive relationship between adverse selection costs and institutional ownership. We will
investigate this issue with regression in a later section.

In addition to the ownership, we investigate the number of financial analysts following.
Panel C of Table 3 shows that all spread measures monotonically decrease with the number of
financial analysts. This result indicates that the number of financial analysts is negatively
correlated with spreads. This result is inconsistent with Chung et al. (1995), who find that more
financial analysts follow stocks with greater bid-ask spreads. Our correlation matrix in Table 2
shows that more analysts follow larger firms, so our results for a negative relationship between
the number of financial analysts and spreads is expected because spread is negatively correlated
with the size of a firm. However, we do not find a clear relationship between financial analysts
and trade informativeness.

4.2. Regression results

To test whether there is any statistical difference between ownership or number of
financial analysts following and spreads, depth or trade inforamtiveness, we use regression
analysis. We include price, return volatility, average daily trading volume, and market
capitalization as control variables in the regression equation to ascertain whether there is a clear
effect of the ownership or financial analysts on the spreads, depths, and trade informativeness.
The empirical regression results are shown in Table 4.

4.2.1. Spreads and ownership or number of financial analysts following

Panel A of Table 4 shows that the coefficient for the insider ownership is positive and
statistically significant with quoted and effective spreads after controlling for price, volume,
market capitalization, and volatility. This result is consistent with Chiang and Venkatesh (1988)
and Sarin et al. (2000). Before controlling for the variables, our correlation matrix shows that
insider ownership and spreads are positively correlated. However, this result is inconsistent with
Dennis and Weston (2001) find that the spreads have a statistically significant negative
relationship with insider ownership. Our results imply that there is strong positive relationship
between insider ownership and spreads.

In addition, the coefficients for institutional ownership are negative and statistically
significant even after controlling for price, volume, market capitalization, and volatility. This
result shows that institutions prefer lower spread stocks. This is consistent with Dennis and
Weston (2001) who find that the spread is negatively related to institutional ownership and is
inconsistent with Kothare and Laux (1995) and Sarin et al. (2000) who find positive relationships
between institutional ownership and spreads.
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The coefficients for the number of financial analysts following in Panel A of Table 4 are
negative and statistically significant. This indicates that a stock with a large number of financial
analysts following shows better liquidity, which is inconsistent with Chung et al. (1995) who
find that more financial analysts follow stocks with greater bid-ask spreads.

4.2.2. Depth and ownership or number of financial analysts following

In addition, we investigate the relationship between ownership or number of financial
analysts following and depths following the work of Lee et al. (1993) and Kavajecz (1999), who
determine that market makers decrease their depths when they face a higher probability of
informed traders. The regression results are shown in Panel B of Table 4. The coefficient for
insider ownership is negative but statistically insignificant after controlling for price, volume,
market cap, and volatility.

In addition, the coefficient for institutional ownership is negative and significant. This
indicates that institutional investors prefer lower depth stocks. But, we do not find any
significance for the coefficient of financial analysts following.

4.2.3. Trade informativeness and ownership or number of financial analysts following

Panel C of Table 4 reports the regression results for trading informativeness and
ownerships or number of financial analysts following. It shows that the coefficients for insider
ownership and the institutional ownership are positive and statistically significant. These results
imply that there is a greater tendency toward informed trading for high insider and institutional
ownership stocks. This is inconsistent with Sarin et al. (2000) and Easley et al. (1998) who find
a negative relationship between information asymmetry and institutional ownership. But our
regression result shows that there is no significant relationship between the number of financial
analysts following and trade informativeness.

S. CONCLUSION

In order to determine whether there are any relationships between information asymmetry
and ownership structure or number of financial analysts following, we use percentage of shares
owned by officers and directors as a proxy for insider ownership, the percentage of institutional
ownership and the number of financial analysts following a firm. We find that insider ownership
is significantly positively correlated with spreads after controlling for price, volume, market
capitalization, and volatility. However, our regression results show institutional ownership is
negatively correlated with spreads and depths. These results imply that institutions prefer lower
spread and depth stocks. The number of financial analysts following is significantly negatively
correlated with spreads. This indicates that a stock with a large number of financial analysts
following shows better liquidity,

In addition, we investigate the relationship between trade informativeness and ownership
structure or number of financial analysts following. Our results indicate that higher insider and
institutional ownership have a significant positive relationship with trade informativeness. But
there is no such relationship with the number of financial analysts following. These results
indicate that there is more informed trading for stocks with higher insider and institutional
ownership.
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