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Abstract 

Prior studies have reported a positive correlation between insider trading and stock price 
changes implying that insider (i.e., informed) trades affect price discovery differently than 
non-insider (i.e., uninformed) trades. Based on these results, various scholars have argued 
for the legalization of insider trading to facilitate rapid price discovery. We analyze the 

trading activity of a confessed inside trader, Ivan Boesky, in Carnation's stock just prior 
to Nestle's 1984 acquisition of Carnation, and find that our tests are unable to distinguish 
the price effect of Boesky's (i.e., informed) purchases of Carnation's stock from the effect 
of non-insider (i.e., uninformed) purchases. Our conclusion survives extensive robustness 
tests and has methodological and public policy implications. 

I. Introduction 

In 1934, the U.S. Congress passed the Securities and Exchange Act restrict- 

ing company insiders from trading on the basis of material, nonpublic corporate 
information. But the debate over the benefits and drawbacks of insider trading 
continues with both legal and economic scholars weighing in (see Manne (1966), 
Carlton and Fischel (1983), Dennert (1991), Fishman and Hagerty (1992), Leland 

(1992), Estrada (1995), and Fried (1998), among others). The primary argument 

against insider trading is that it works to the disadvantage of outside investors who 

would then exit the marketplace, taking their capital with them. The argument in 

favor of allowing insider trading is that such trading leads to more informative 

security prices. 
Three recent empirical studies, Meulbroek (1992), Cornell and Sirri (1992), 

and Chakravarty and McConnell (1997), have been interpreted to imply that in? 

sider trading leads to more "rapid price discovery." Two of these three investi- 

gations have been cited in the legal literature as support for the legalization of 

insider trading. For example, Estrada ((1995), footnote 21) writes that "Meul? 

broek (1992) and Cornell and Sirri (1992) present solid evidence establishing that 
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insider trading corrects prices significantly and in the right direction." The three 

studies of insider trading cited above have several features in common. Each 

study uses detailed data on trading by illegally informed insiders and, in each 

instance, the inside trader(s) is a buyer. Also, each study uses a measure of in? 

sider trading to estimate the impact of such trading on stock prices.1 For example, 
Meulbroek (1992) uses an indicator variable to identify the days in which insider 

trading occurred. Cornell and Sirri (1992) compute the fraction of total daily vol? 

ume attributable to insiders. Chakravarty and McConnell (1997) use daily and 

hourly insider trading volume. In each instance, the authors conclude that insider 

trading is significantly correlated with stock price run-ups implying that insider 

(i.e., informed) trades affect price discovery differently than non-insider (i.e., un? 

informed) trades. 

In the current investigation, we demonstrate that the three studies cannot 

be used as the basis for such a conclusion. To do so, we use the Lee-Ready 

(1991) algorithm to decompose non-insider trading volume into buyer-initiated 
and seller-initiated volume. We then estimate a regression in which the dependent 
variable is the stock return and the independent variables include insider buy? 

ing volume, non-insider buying volume, non-insider selling volume, and certain 

control variables. The appropriate test then is not whether the regression coeffi? 

cient corresponding to the insider buying volume is significantly different from 

zero, but whether the coefficient corresponding to the insider buying volume is 

significantly different from the coefficient corresponding to the non-insider buyer- 
initiated volume. If this condition is satisfied, we can conclude that insider trading 
moves prices (and leads to a more rapid price discovery). 

Our null hypothesis states insider trading does not differentially affect stock 

prices. The data employed involve Ivan Boesky's purchases of Carnation's stock 

prior to Nestle's acquisition of Carnation in 1984 and are the same as those used 

in Chakravarty and McConnell (1997). During the summer of 1984, Ivan Boesky 

acquired a substantial position in Carnation's stock that he later admitted to buy? 

ing on the basis of illegally obtained insider information. Other details of this 

case are provided in Section II. 

When we decompose the non-Boesky volume into buyer-initiated and seller- 

initiated volume, we find that both Boesky's purchases and non-Boesky buying 
volume are positively and significantly correlated with Carnation's stock price 

changes, while non-Boesky selling volume is negatively correlated with Carna? 

tion's stock price changes. A %2 test of equality of the regression coefficients for 

the Boesky buy and the non-Boesky buy volume fails to reject the null hypothe? 
sis of equality at the 0.10 level of significance and provides no evidence that the 

market differentiated between Boesky's purchases and other purchases. Insider 

trading does not appear to lead to more rapid price discovery than does any other 

trading. 
We also analyze the Boesky data with the empirical procedures used by 

Meulbroek (1992) and Cornell and Sirri (1992). We show that when we fol? 

low their empirical procedures, we conclude that Boesky's trades affected prices. 

However, when we modify their procedures, consistent with our prescription of 

1 Another stream of research focuses on the impact of legal trades by corporate insiders on stock 
prices. (Jaffe (1974), Seyhun (1986), and Eckbo and Smith (1998)). 
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first distinguishing between non-insider purchases and non-insider sales,2 and 
then compare insider purchases with non-insider purchases, the effect of insider 

purchases is statistically indistinguishable from the effect of non-insider buyer- 
initiated volume. 

Our study has two implications. The first is methodological. Future re? 
searchers of insider trading's effect on price should consider insider trading as 
well as non-insider buying and non-insider selling in conducting their empirical 
tests. The appropriate test then is whether the effect of insider trading is different 
from the effect of non-insider trading. 

The second implication relates to public policy. Studies such as Meulbroek 

(1992), Cornell and Sirri (1992), and Chakravarty and McConnell (1997) imply 
that insider (i.e., informed) trading moves prices more than does non-insider (i.e., 

uninformed) trading. Legal scholars have used these results to argue for the le? 

galization of insider trading. We show that the effects of insider trading and non- 

insider trading (in the same direction) are statistically indistinguishable. Thus, the 

results of the three studies cited above cannot be used to argue for the legalization 
of insider trading.3 

II. A Brief Background 

Between June 5, 1984, and Aug. 31, 1984, Ivan Boesky acquired 1,711,200 
shares of Carnation stock, which constituted just under 5% of Carnation's out? 

standing shares. Over the same time period, Carnation's stock price increased 

from $59.75 to $75.50, a 26% run-up in comparison with an increase of only 
8.5% in the S&P 500 Index over the same interval. On Tuesday, Sept. 4, 1984, 
Nestle and Carnation jointly announced that Nestle would make an offer to pur? 
chase all ofthe outstanding shares of Carnation at $83.00 per share. 

Subsequently, the SEC charged that Boesky traded in Carnation's stock on 

the basis of illegally obtained information. Boesky acknowledged that he had re? 

ceived non-public information regarding the Nestle takeover of Carnation from 

Martin Siegel, an investment banker at Kidder, Peabody & Co. Although Siegel 
denied providing Boesky with illegal information, he did acknowledge receiv- 

ing $700,000 from Boesky for consulting services. Table 1 summarizes certain 

important dates leading up to Nestle's takeover of Carnation. 

At the time of his Carnation stock purchases, Boesky was a well-known 

stock arbitrageur with a reputation for identifying takeover targets (and taking 
substantial positions in these stocks) prior to the actual takeover bids. Popular 

publications suggested that there were people (the so-called Boesky watchers) 
who made it their business to try to know what "Ivan was up to" at all times.4 

2Specifically, a modification ofthe Cornell and Sirri (1992) study involves decomposing the daily 
non-insider volume into the daily non-insider buyer-initiated volume and the daily non-insider seller- 
initiated volume. Similarly, a modification of the Meulbroek (1992) study involves partitioning the 
non-insider trading days into days dominated by non-insider purchases and days dominated by non- 
insider sales. 

3 From an ideological perspective, we favor the legalization of insider trading. We merely note that 
these studies cannot be used to support that position. 

4'Tvan Boesky, Money Machine," Fortune (Aug. 6, 1984), "Takeover Play Builds an Empire for 
Ivan Boesky," Business Week (Feb. 27, 1984), "Top Arbitrageur: Ivan F. Boesky; The Secret Life of 
an Arb," New York Times (June 24, 1984). 
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TABLE 1 

Some Salient Facts Leading Up to Nestle's Takeover of Carnation 

Dates in 1984 Action 

Feb. 23 D. L. Stuart (voter for 20% of Carnation stock) meets representatives of 
First Boston to discuss selling his interest in Carnation. 

Carnation stock closes at $53,875 

May 3 M. Siegel (investment banker with Kidder Peabody) meets with Carna? 
tion management to discuss the possibility of Carnation retaining Kid? 
der Peabody for anti-takeover defense purposes. 
Carnation stock closes at $52,250 

June 5 D. L. Stuart meets with H. E. Olson (Carnation CEO) and T F Crull 
(Carnation President) to discuss sale of Carnation to Nestle. 

H. E. Olson calls G. Gordon (Carnation Board Member and CEO of 
Kidder) to advise him of Olson's talk with D. L. Stuart. 

The first of the two meetings between M. Siegel of Kidder Peabody and 
I. Boesky takes place. 
Carnation stock closes at $59,750. 

June 6 I. Boesky buys 45,000 shares of Carnation stock?his first purchase. 
Carnation stock closes at $58,875. 

Aug. 17 The second meeting between M. Siegel and I. Boesky takes place. 
Carnation stock closes at $69,250. 

Aug. 28 I. Boesky buys 20,000 shares of Carnation stock?his last purchase. 
Carnation stock closes at $73,250. 

Aug. 31 Last trading day before the public announcement of Nestle's purchase 
of Carnation. 

Carnation stock closes at $75,500. 

Sept. 4 Nestle S.A. and Carnation jointly announce that Nestle will offer to pur? 
chase all Carnation stock at $83.00 per share. 

Carnation stock closes at $79,500. 

We use the above setting, along with the partitioning of non-Boesky trades 

into buyer-initiated and seller-initiated volume, to examine the impact of insider 

trading on Carnation's stock price. 

III. Data 

Our empirical analysis makes use of three data sets: 1) a time-stamped record 

of Boesky's trades in Carnation's stock from June 6,1984, through Aug. 28,1984; 

2) a time series of trades and quotes in Carnation's stock from the database of the 

Institute for the Study of Security Markets (ISSM) for the period Jan. 1, 1984, 

through Aug. 31, 1984; and 3) the intra-day prices on the three-month S&P 500 

Index futures contract obtained from the Chicago Mercantile Exchange (CME) for 

the period Jan. 1, 1984, through Aug. 31, 1984. Where needed, the hourly returns 

on the S&P 500 Index futures contract are used as a proxy for an intra-day market 
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index. Other details about Boesky's trading records are given in Chakravarty and 
McConnell (1997). 

Table 2 presents a day-by-day record of Boesky's purchases of Carnation 

stock, both in terms of actual volume and as a percentage of Carnation's total 

daily trading volume. All of Boesky's orders were executed the same day they 
were submitted. Additionally, Table 2 shows Carnation's closing stock price on a 

day-by-day basis and illustrates the substantial run-up in Carnation's stock price 
that took place during the summer of 1984. 

The ISSM database, which contains the date and time of a trade, the price 
of the trade, and the number of shares traded in round lots, is used in conjunc- 
tion with the Lee-Ready (1991) algorithm to separate all reported transactions in 

Carnation's stock from January through August of 1984 into buyer-initiated and 

seller-initiated trades. The Lee-Ready (1991) algorithm works as follows. If a 

trade occurs at the prevailing bid price or any where between the bid and the mid? 

point ofthe prevailing bid/ask spread, it is considered to be a seller-initiated trade. 

Likewise, if a trade occurs at the prevailing ask price or any where between the ask 

and the midpoint of the prevailing bid/ask spread, it is considered to be a buyer- 
initiated trade. For trades occurring at the prevailing spread midpoint, the tick 

test rule is applied to determine the trade initiator. By the tick test rule, a trade 

is buyer-initiated if the price move from the previous transaction price is upward, 
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and vice versa. Also, the prevailing bid/ask spread must be at least five seconds 

old. Otherwise, the previous quote, assuming that it is at least five seconds old, is 

used to compute the prevailing spread. 
We compute Carnation's stock returns, Boesky buy volume, non-Boesky buy 

volume, and non-Boesky sell volume on an hourly basis. Initially, we attempted 
to match the individual Boesky trades (from the quantity, price, and execution 

time information) with transaction records in the ISSM database. By this visual 

process, we could match few trades. According to NYSE officials with whom 

we spoke, this outcome is expected because the ISSM database reports pooled 
trades that are executed via different trading meehanisms.5 Additionally, the mar? 

ket maker frequently pools trades for reporting purposes and reports the average 
execution price for the pool. Thus, a visual matching of trades with the ISSM 

database is unreliable. Even if a trade appears to match the database with regard 
to time, price, and quantity, there is no guarantee that the two represent the same 

trade, except by examining the audit trail for the order. Unfortunately, we do not 

have access to these records. To circumvent the problem, we use an hourly in? 

terval around the stated execution times of Boesky trades to capture the possible 
effects of Boesky trades on market prices. 

The Lee-Ready algorithm categorizes (as buyer-initiated or seller-initiated) 
about 95% of all reported transactions in Carnation's stock. Table 3 provides 
the average buyer-initiated and seller-initiated volume per hour and the average 
number of trades per hour. Based on the Lee-Ready algorithm, during the period 

January through August, the average number of seller-initiated trades per hour 

exceeded the average number of buyer-initiated trades per hour and the average 
seller-initiated volume per hour exceeded the average buyer-initiated volume per 
hour. Carnation's stock price rose dramatically over this period despite the appar- 
ent excess of seller-initiated transactions relative to buyer-initiated transactions. 

The ISSM database is used to calculate the hourly rates of return on Carnation's 

stock from Jan. 1, 1984, through Aug. 31, 1984. Unfortunately, Carnation data 

are missing from the ISSM database for 42 of the 170 trading days over the period 
Jan. 1, 1984, through Aug. 31,1984. More importantly, of these 42 days, Boesky 
traded on four of them, Aug. 7 through Aug. 10. These 42 days are omitted from 

the analysis. 
We compute Boesky's buy volume as the aggregate of Boesky's purchases 

within the hour. Non-Boesky buy volume is computed as the total buyer-initiated 
volume within the hour minus the Boesky buy volume within the same hour. 

Table 4 contains the correlation matrix for the variables used in the various 

regressions in Sections V and VI. The bivariate correlations between the vari? 

ous independent variables range from 0.019 to 0.315. A customary benchmark, 
whether multicollinearity is a problem in a regression, is that none ofthe bivariate 

correlations among the pairs of independent variables exceeds 0.80 (Berry and 

Feldman (1990)). Each of the bivariate correlations is below (and most are well 

below) that benchmark. Multicollinearity does not appear to be a problem in our 

regressions. 

5Seppi (p. 88, (1990)) makes the same point. 
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TABLE 3 

Overview of Average Hourly Buyer-initiated Volume, Average Hourly Seller-initiated Volume, 
the Corresponding Average Number of Buyer-initiated Transactions, 

and the Average Number of Seller-initiated Transactions in Carnation's Stock from 
Jan. 1, through Aug. 31,1984 

Days on Which Days on Which 
Boesky Bought Boesky Did Not Buy 

Variable Jan. Feb. March April May June-Aug. June-Aug. June-Aug. 

Average 3,550 3,420 1,480 1,540 6,040 17,810 23,960 11,660 
Buyer-initiated 
Volume per Hour 

Average Number of 42223 9 12 8 
Buyer-initiated 
Transactions 
per Hour 

Average 4,480 5,830 2,300 3,030 8,070 19,415 25,680 13,150 
Seller-initiated 
Volume per Hour 

Average Number of 54234 12 15 9 
Seller-initiated 
Transactions 
per Hour 

Each transaction in Carnation stock from Jan. 1, through Aug. 31, 1984, is decomposed into a 
buyer-initiated transaction or a seller-initiated transaction using the Lee-Ready (1991) algorithm. The 
average hourly volume of these buyer- and seller-initiated transactions over a given calendar time 
interval is computed. The numbers in the table are the averages over all hours during that calendar 
time interval. Similarly, the average number of buyer- and seller-initiated transactions and the average 
number of quote revisions is computed. The numbers in the table are the averages over all hours during 
that calendar time interval. 

TABLE 4 

Pearson Correlation Coefficient Matrix for the Regression Variables 

The table presents the correlations among the hourly return on Carnation's stock, the hourly return on the 
three-month S&P 500 Index futures contract, Boesky buy volume by the hour, non-Boesky buy volume 
by the hour, and non-Boesky sell volume by the hour. 

IV. A Summary of Prior Studies 

To put the current study in perspective, we now summarize the empirical 

procedures and primary results of Meulbroek (1992), Cornell and Sirri (1992), 
and Chakravarty and McConnell (1997). 

Meulbroek (1992) analyzes 320 cases in which the SEC formally charged 
investors with illegal insider trading during the period 1980 to 1989. Her pur- 
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pose is to investigate the impact of insider trading on stock prices. To do so, she 

estimates a modified market model regression in which the dependent variable 

is the daily return on a stock that experienced an episode of alleged illegal in? 

sider trading. The independent variables are the daily return on a value-weighted 
market index, an indicator variable to identify the days on which the alleged il? 

legal insider trading occurred, an indicator variable to identify days on which 

news reports regarding the stock appeared, and an indicator variable to identify 

days on which neither insider trading nor news reports about the stock appeared. 

According to Meulbroek, the coefficient of the indicator variable for insider trad? 

ing days "... directly tests whether insider trading affects stock prices" (p. 1672). 
She concludes that the price movement on insider trading days exceeds the price 
movement on surrounding days (which had no insider trading or news) and that 

"insider trading is associated with immediate price movements and quick price 

discovery" (p. 1663). Unfortunately, among the surrounding trading days, she 

does not distinguish between days dominated by non-insider purchases and those 

dominated by non-insider sales and, therefore, she does not test whether abnormal 

returns are higher on days dominated by non-insider purchases than on days with 

insider purchases. Hence, she cannot conclude that insider buying leads to more 

rapid price discovery than non-insider buying. 
Cornell and Sirri (1992) conduct a detailed analysis of illegal insider trading 

around the acquisition of Campbell-Taggart by Anheuser-Busch in 1982. They 

regress the daily return of Campbell-Taggart on the fraction of Campbell-Taggart 

daily volume attributable to insiders and find that the coefficient is positive and 

statistically significant. The authors conclude that "Consistent with previous stud? 

ies, insider trading was found to have a significant impact on the price of Campbell- 

Taggart" (p. 1031). Cornell and Sirri do not, however, decompose non-insider 

volume into buyer-initiated and seller-initiated volume. Thus, they, too, do not 

test whether the coefficient of the insider purchases is significantly greater than 

the coefficient of the non-insider purchases. 

Chakravarty and McConnell (1997) examine the illegal trading activity sur? 

rounding the acquisition of Carnation Company by Nestle S.A. in 1984. They 

regress both daily and hourly returns on Carnation's stock on Boesky volume 

and certain control variables. The coefficient of Boesky volume is positive and 

statistically significantly different from zero. The authors conclude that insider 

trading appears to facilitate price discovery. But, here again, the authors do not 

decompose the non-Boesky volume into buyer- and seller-initiated volume, and 

are unable to determine whether Boesky's purchases moved Carnation's stock 

price more than the purchases of other traders. 

V. Incremental Effect of Insider Trading on Carnation's 

Stock Returns 

A. Boesky and Non-Boesky Buys 

In this section, we examine whether Carnation's stock price reacted differ- 

ently to Boesky and non-Boesky purchases. To do so, we estimate a regression 
in which the dependent variable is the hourly rate of return on Carnation's stock 
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and the independent variables are the hourly return on the three-month S&P 500 

Index futures contract (which serves as a proxy for the market index), non-Boesky 
buy volume during the hour, non-Boesky sell volume during the hour, and Boesky 

buy volume during the hour over the time period Jan. 1 through Aug. 31, 1984. 

Volume is expressed in units of 10,000 shares. 

In classifying trades as buyer- or seller-initiated, the Lee-Ready (1991) algo? 
rithm depends upon whether the trade occurs near the bid (seller-initiated) or near 

the ask (buyer-initiated). During hours in which transactions at the ask outnumber 

transactions at the bid, trades will more frequently be identified as buyer. initiated. 

Consequently, purely due to bid/ask bounce, returns during these hours will tend 

to be positive. The opposite will occur during hours in which transactions at the 

bid outnumber transactions at the ask. Thus, even if prices over the hour are un- 

changed, use of the Lee-Ready classification scheme in combination with bid/ask 

bounce could induce a spurious correlation between hourly returns and buyer- or 

seller-initiated trades. To control for the bid/ask bounce, we include an indicator 

variable in our regressions. We define QL,t(Qfj) which takes the value +1 if the 

last (first) trade of hour t is a buy and ? 1 if the last (first) trade of hour t is a sell. 

The independent variable (Q^t 
? 

Qfj), which can take values of {+2,0, ?2}, is 

used in the hourly returns regression to control for the bid/ask bounce effect. 

Column 2 of Table 5 shows the coefficients of the Boesky buy volume and 

the non-Boesky buy volume are positive (0.00078 and 0.00098, respectively) with 

p-values of less than 0.01, while the coefficient of the non-Boesky sell volume is 

negative (?0.00043) with a/?-value of less than 0.01. Furthermore, with a/?-value 
of 0.38, a x2 test for the equality of the Boesky buy coefficient with the non- 

Boesky buy coefficient cannot reject the null hypothesis at the level customarily 

required for statistical significance. 
The regression results indicate that Carnation's stock price changes are posi? 

tively correlated both with Boesky buy volume and with non-Boesky buy volume 

and that the coefficients of the two variables are not significantly different from 

each other. But the coefficients appear to be small. Recall, however, that volume 

is expressed in units of 10,000 shares and that Boesky bought about 1.7 million 

shares. The implication is that Boesky's purchases moved Carnation's stock price 

by about 13% over a three-month interval, after controlling for overall market 

movements, but his trades did not have a differential impact on stock prices com? 

pared to trades by other buyers. 
Our regression examines the contemporaneous correlation between hourly 

stock returns and volume. It could be that Boesky's (i.e., insider) trades also 

had a further delayed positive effect on stock price whereas the effect of non- 

Boesky (i.e., non-insider) trades on stock prices may have been limited to the 

hour in which they occurred or, indeed, the effect of non-Boesky trades may even 

have been reversed in subsequent hours. If so, our regression will underestimate 

the effect of Boesky's buying on Carnation's stock price and/or overestimate the 

effect of non-Boesky buying on Carnation's price, in which case, we will have 

wrongly concluded that the effect of Boesky (i.e., insider) and non-Boesky (i.e., 

non-insider) trades had no differential effect on stock price. To determine whether 

either of these effects is present, the regression is re-estimated except that we now 

also include Boesky buy volume, non-Boesky buy volume, and non-Boesky sell 
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TABLE 5 

Regression Analysis of Hourly Returns on Carnation's Stock on Contemporaneous and 
Lagged Boesky Buying from Jan. 1,1984, through Aug. 31,1984 

(D 

Independent Variables 

Intercept 

(Qu-QF.r) 

S&P 500 Index Futures 

Non-Boesky Buy Volume 

Non-Boesky Buy Volume(?1) 

Non-Boesky Buy Volume(-2) 

Non-Boesky Buy Volume(-3) 

Non-Boesky Sell Volume 

Non-Boesky Sell Volume( ?1) 

Non-Boesky Sell Volume(-2) 

Non-Boesky Sell Volume(-3) 

Boesky Buy Volume 

Boesky Buy Volume( ? 1) 

Boesky Buy Volume(-2) 

Boesky Buy Volume(-3) 

Adjusted R2 0.17 0.21 

In the regression, the dependent variable is Carnation's hourly stock return. (QLJ - Qptt) is the cor? 
rection for the bid/ask bounce, where QLtt equals 1 if the last transaction in hour t is buyer-initiated and 
equals -1 if the last transaction in hour 7 is seller-initiated, and Qpit equals 1 if the first transaction in 
hour t is buyer-initiated and equals -1 if the first transaction in hour t is seller-initiated. The remaining 
independent variables are the hourly returns on the three-month S&P 500 Index futures contract, the con? 
temporaneous and three lagged measures of non-Boesky Carnation buy volume, the contemporaneous 
and three lagged measures of non-Boesky Carnation sell volume, and the contemporaneous and three 
lagged measures of Boesky's buying volume. All volume is measured in units of 10,000 shares. White's 
(1980) heteroscedasticity-consistent standard errors are used to compute the p-values of parameter 
significance. Number of observations = 765. 
* and ** indicate that the coefficients are significantly different from zero at the 0.01 and 0.05 levels, 
respectively. 
1) The Boesky buy volume variable is the actual number of shares purchased by Boesky during each 
hour. 2) The p-value = 0.38 for a x2 test of equality of the coefficients of the non-Boesky buy volume and 
Boesky buy volume in the regression in column (2). 3) The p-value = 0.546 for a x2 test of equality of 
the coefficients of the non-Boesky buy volume and Boesky buy volume in the regression in column (3). 
4) The p-value = 0.594 for a x2 test of equality of the coefficients of the non-Boesky buy volume( -1) and 
Boesky buy volume( ?1) in the regression in column (3). 5) The p-value = 0.224 for a x2 test of equality 
of the coefficients of the non-Boesky buy volume(-2) and Boesky buy volume(-2) in the regression in 
column (3). 6) The p-value = 0.156 for a x2 test of equality of the coefficients of the non-Boesky buy 
volume(?3) and Boesky buy volume(-3) in the regression in column (3). 
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volume for each of the three prior hours. The results of the regression with the 

lagged volume variables are presented in column 3 of Table 5. 

The coefficients of the contemporaneous Boesky and non-Boesky buy vol? 

ume are still positive with p-values of less than 0.01, while the p-value for the 

difference between the two is 0.55. The coefficients of the first and second hour 

of lagged Boesky volume and non-Boesky buy volume are negative with p-values 
of less than 0.01. Thus, there is a reversal of both the Boesky and non-Boesky 

buying effect in the hours immediately following the trades. However, the %2 tests 

of the equality of the coefficients of the first and second hour lagged Boesky and 

non-Boesky buying volume have p-values of 0.59 and 0.22 such that, whatever 

the reversal effect is, it is not different for Boesky and non-Boesky purchases. 
In the third lagged hour, the coefficients are both positive and not statistically 

significantly different from each other (p-value equals 0.16). 
The conclusion emerges that Boesky's (i.e., informed) purchases did have 

an effect on Carnation's price but, importantly, our tests are unable to distinguish 
between Boesky's purchases and the purchases by other, presumably uninformed, 
investors. 

B. Identification of Uninformed Trades 

Our analyses and conclusions depend critically on the assumption that the 

non-Boesky trading volume was uninformed. If some of the trades that we have 

classified as uninformed were actually informed, our tests could fail to reject the 

null hypothesis even though the market did distinguish informed from uninformed 

trades. To provide some assurance that our classification scheme is not to blame 

for our failure to reject the null hypothesis, we examine more closely the circum- 

stances surrounding the Carnation takeover to come up with other classification 

schemes for informed and uninformed trading. 
As a starter, we checked the SEC records to determine whether any trader 

other than Boesky was ever charged with illegal insider trading in Carnation stock 

in the months leading up to the formal merger announcement on Sept. 4, 1984. 

None were. 

We also replicated our regressions with two other definitions of uninformed 

trades. These two alternative classification schemes are based on the chronology 
of events leading up to Nestle's takeover of Carnation as reported in Table 1. 

On May 3, 1984, Siegel met with Carnation management to discuss the pos? 

sibility that Carnation retain Kidder Peabody as an advisor on anti-takeover de- 

fenses. Given that Siegel may have told people other than Boesky of what he 

(Siegel) knew, we classify all non-Boesky buyer-initiated trades after May 3 as 

non-Boesky informed buys. All non-Boesky buyer-initiated trades from Jan. 1, 

1984, through May 2, 1984, are classified as non-Boesky uninformed buys and 

all seller-initiated trades are classified as uninformed. The remaining category is 

Boesky buy orders. 

On Feb. 23, 1984, Dwight Stuart met with representatives of First Boston to 

discuss selling his interest in Carnation. Suppose that First Boston then began to 

search for buyers of Stuart's shares. If so, it is possible that investors who learned 

this information would consider the Carnation company available for sale, which 
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would increase the possibility of a bid for the company in the near future. If 

so, trades after Feb. 23 could reflect the presence of informed traders other than 

Boesky. To capture this possibility, only buyer-initiated trades between Jan. 1, 
1984, and Feb. 22, 1984, are classified as non-Boesky uninformed buys, while all 

non-Boesky buyer-initiated orders from Feb. 23, 1984, through Aug. 31, 1984, 
are classified as non-Boesky informed buys, and all sell orders are classified as 
uninformed. As before, the remaining category is Boesky buy orders. 

The advantage of these classification schemes is that we reduce the likeli? 
hood that the non-Boesky uninformed buy category includes informed buyers. 
This increases the likelihood that the coefficient of the non-Boesky informed buy 
variable will be significantly different from the coefficient ofthe Boesky buy vari? 

able. The disadvantage, especially in the second classification scheme, is that the 
short time period covered by the non-Boesky uninformed buy variable reduces 
the possibility of rejecting the null hypothesis that the coefficient of non-Boesky 

buy volume is different from zero. 

Table 6 presents the results of the two regressions with our alternative mea? 
sures of non-Boesky uninformed purchases along with the other variables em? 

ployed in the regressions in Table 5. Column 2 (column 3) presents the results in 

which all buyer-initiated trades between Jan. 1, 1984, and May 3, 1984 (between 
Jan. 1, 1984, and Feb. 13, 1984), are classified as uninformed. The coefficient 
of Boesky buy volume is positive in both regressions (0.00091 and 0.00091) with 

a p-value less than 0.01 in each case. The magnitudes of the coefficients of the 

non-Boesky uninformed buy volume (0.00103 and 0.00095 under classifications 
1 and 2, respectively) are remarkably similar to those of the Boesky buy volume 
in each regression. The %2 tests of equality of the coefficients of the Boesky buy 
volume and the non-Boesky uninformed buy volume yield p-values of 0.84 and 

0.95, respectively, for the two regressions. 
For good measure, the coefficients of the non-Boesky informed buy volume 

of 0.00105 and 0.00105 in the two regressions are similar in magnitude to those 
of the Boesky buy volume and the non-Boesky uninformed buy volume, and are 

not statistically significantly different from the coefficients of the corresponding 

Boesky buy volume (p-values equal 0.54 and 0.53, respectively) nor from the 
coefficients of the non-Boesky uninformed buy volume (p-values equal 0.96 and 

0.86, respectively). 
Hence, even with our more stringent definition of uninformed purchases, 

the tests provide no convincing evidence that the market distinguished Boesky's 

purchases from other purchases. Our conclusion that insider trading does not 

move market prices more than other trades appears to be robust. 

VI. Explorations of the Meulbroek (1992) and the Cornell 

and Sirri (1992) Empirical Procedures 

In this section, we use the Boesky data to examine the empirical procedures 
used by Meulbroek (1992) and Cornell and Sirri (1992) to determine if their pro- 
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TABLE 6 

Regression Analysis of Hourly Returns for Carnation's Stock from Jan. 1,1984, through 
Aug. 31,1984, under Alternative Classifications 

(1) 

Independent Variables 

Intercept 

S&P 500 Index Futures 

(QL,t - QF,t) 

Non-Boesky Informed Buy Volume 

Non-Boesky Informed Buy Volume(-1) 

Non-Boesky Informed Buy Volume(-2) 

Non-Boesky Informed Buy Volume(-3) 

Non-Boesky Uninformed Buy Volume 

Non-Boesky Uninformed Buy Volume(-1) 

Non-Boesky Uninformed Buy Volume(-2) 

Non-Boesky Uninformed Buy Volume(-3) 

Non-Boesky Sell Volume 

Non-Boesky Sell Volume(-1) 

Non-Boesky Sell Volume(-2) 

Non-Boesky Sell Volume(-3) 

(continued on next page) 

cedures when employ ed with our data yield conclusions similar to theirs.6 We 

then investigate whether those conclusions are overturned when non-Boesky vol? 

ume is partitioned into buyer-initiated and seller-initiated volume. For ease of 

cross-reference in describing Meulbroek and Cornell and Sirri's original studies, 
we use their notation. 

Meulbroek (1992) uses a modified market model regression to estimate the 

stock price impact of insider trading. Specifically, she regresses daily returns for 

6We were unable to obtain the Meulbroek (1992) and Cornell and Sirri (1992) data to test our 
hypothesis. Meulbroek's data are owned by the SEC and not available for public use. Cornell and 
Sirri are unable to retrieve the data used in their study. 
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In each regression, the dependent variable is Carnation's hourly stock return. The indepen? 
dent variables are: the hourly returns on the three-month S&P 500 Index futures contract 
(used as a market correction for the returns regression only); (QLit-QFtt), where Q^ equals 
1 if the last transaction in hour t is buyer-initiated and equals -1 if the last transaction in hour 
t is seller-initiated, and Qp,t equals 1 if the first transaction in hour t is buyer-initiated and 
equals -1 if the first transaction in hour t is seller-initiated; the contemporaneous and three 
lagged measures of non-Boesky informed buy volume; the contemporaneous and three 
lagged measures of non-Boesky uninformed buy volume; the contemporaneous and three 
lagged measures of non-Boesky sell volume; and the contemporaneous and three lagged 
measures of Boesky buy volume. All volume is measured in units of 10,000 shares. The 
non-Boesky buy volume is divided into non-Boesky informed buy volume and non-Boesky 
uninformed buy volume in the following way. Under classification 1, all non-Boesky buy 
orders from Jan. 1, 1984, through May 2, 1984, are classified as non-Boesky uninformed 
buy. All non-Boesky buy orders from May 3, 1984, through Aug. 31, 1984, are classified as 
non-Boesky informed buy. Under classification 2, all non-Boesky buy orders from Jan. 1, 
1984, through Feb. 22, 1984, are classified as non-Boesky uninformed buy. All non-Boesky 
buy orders from Feb. 23, 1984, through Aug. 31, 1984, are classified as non-Boesky in? 
formed buy. The p-values for a two-tailed test of significance of the coefficient estimates are 
in parentheses below the coefficients. Number of observations = 765. 

*, 
** and *** indicate that the coefficients are significantly different from zero at the 0.01, 0.05 

and 0.10 levels, respectively. 

1) Under classification 1 (2), the x2 test of the equality of the coefficients corresponding 
to the non-Boesky informed buy volume, non-Boesky uninformed buy volume, and Boesky 
buy volume has a p-value of 0.831 (0.824). 2) Under classification 1 (2), the x2 test of 
the equality of the coefficients corresponding to the non-Boesky informed buy volume(-1), 
non-Boesky uninformed buy volume(-1), and Boesky buy volume(-1) has a p-value of 
0.632 (0.750). 3) Under classification 1 (2), the x2 test of the equality of the coefficients 
corresponding to the non-Boesky informed buy volume(-2), non-Boesky uninformed buy 
volume(-2), and Boesky buy volume(-2) has a p-value of 0.109 (0.102). 4) Under clas? 
sification 1 (2), the x2 test of the equality of the coefficients corresponding to the non- 
Boesky informed buy volume(-3), non-Boesky uninformed buy volume(-3), and Boesky 
buy volume(-3) has a p-value of 0.247 (0.278). 

stock i (Rit) against the daily returns of a value-weighted index of all NYSE/AMEX 

stocks (Rmt)\ an indicator variable, INSIDE/,, to identify days on which illegal in? 

sider trading in stock i did (1) and did not (0) occur;,/ indicator variables, NEWS^, 
to identify days on which news announcements did (1) and did not (0) occur; and 

an indicator variable, OTHERDAYS/,, to identify days on which neither insider 
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trading nor news announcements occurred as long as those days fell within a spec? 
ified interval prior to the public announcement of the information upon which the 
insiders were alleged to be illegally trading. 

We estimate the same regression with the Boesky data. Carnation's daily 
stock returns and the daily returns of a value-weighted index of all NYSE/AMEX 

stocks are obtained from the CRSP daily returns file. INSIDEcf identifies days 
on which Boesky traded in Carnation's stock, NEWSC7v identifies j days of news 

reports regarding Carnation,7 OTHERDAYSc, identifies days, over the interval 

June 6, 1984, through Aug. 31, 1984, on which Boesky did not trade and no news 

reports regarding Carnation occurred. This period corresponds to the event period 
defined by Meulbroek (1992). Also, consistent with Meulbroek (1992), in addi? 

tion to returns over the event period, we include an additional 150 trading days of 

returns prior to June 6, 1984, to estimate the market model parameters. Accord? 

ing to Meulbroek's methodology, the 150-day estimation period ends with the day 

prior to the earlier of the first insider trade or the first interim news announcement. 

In our case, June 6, 1984, is the day of the first Boesky trade. 

The results are presented in column 2 of Table 7. The coefficient of INSIDEcf 
is positive with a/?-value of 0.03. The coefficient of OTHERDAYSc, is negative 
with a/7-value of 0.73. The p- value for a x2 test ofthe difference between the two 

coefficients is 0.01. This result is consistent with Meulbroek's finding that insider 

trading days are accompanied by higher returns than non-insider trading no news 

days.8 
From our prior identification of trades as buyer- or seller-initiated, we now 

define a new indicator variable, BUYDOMcf, which takes the value 1 if the non- 

Boesky buy volume on day t is greater than the non-Boesky sell volume on day f, 
and day t lies within the event period and if day f is not a Boesky trading day or a 

news day. We refer to these as buyer-dominated days. Otherwise, BUYDOMcf is 

assigned a value of zero. 

We then estimate a regression in which the dependent variable is Carnation's 

daily stock return and the independent variables are Rmt, INSIDEcf, NEWSci,, 

NEWSC2f, NEWSC3,, and BUYDOMcf. Similar to earlier regressions, the vari? 

able (Q,L,t 
? 

Q,F,t) is used to correct for the bid/ask bounce effect. Specifically, 

QL,t(QF,t) takes the value +1 if the last (first) trade of day r is a buy and -1 if 

the last (first) trade of day r is a sell. We refer to this regression as a modified 

Meulbroek model. 

The results are presented in column 3 of Table 7. The coefficient of INSIDEcf 
is 0.00964 (with a/7-value of 0.011) and the coefficient of BUYDOMc, is 0.01007 

(with a p-value of 0.009). A x2 test of equality of these two coefficients has a 

p-value of 0.93. Thus, we cannot reject the null hypothesis of equality of the co? 

efficients at any reasonable level of significance. Based on this analysis, using the 

modified Meulbroek procedure, insider trading does not differentially influence 

market prices from non-insider trading. Insider trading does not appear to lead to 

more rapid price discovery than any other trading. 

7These dates are June 20, 1984, July 3, 1984, and July 5, 1984. 
8It should be noted that Meulbroek (1992) does not test for the equality of the coefficients of 

INSIDE and OTHERDAYS. She draws her conclusions from the sign and statistical significance of 
the coefficient of INSIDE alone. 
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TABLE 7 

A Regression Analysis of the Meulbroek (1992) Model with Daily Returns on 
Carnation's Stock 

In the regression, the dependent variable is Carnation's daily stock return. The regression 
in column (2) is from Nov. 1, 1983, through Aug. 31, 1984, which includes, consistent with 
Meulbroek (1992), a 150-day period prior to the first day of Boesky's trading in Carnation 
stock on June 6, 1984. The modified Meulbroek (1992) regression in column (3) is from 
Jan. 1, 1984, through Aug. 31, 1984, the period for which we have intra-day transaction 
data available in Carnation stock. The independent variables are: (Q/,)f - Qfj), where Q^t 
equals 1 if the last transaction in hour t is buyer-initiated and equals ? 1* if the last transaction 
in hour t is seller-initiated, and QFft equals 1 if the first transaction in hour t is buyer-initiated 
and equals -1 if the first transaction in hour t is seller-initiated; Rmt is value-weighted market 
proxy; INSIDECf is a dummy variable which is one on days of i'llegal trading in Carnation's 
stock and zero otherwise. Three dummy variables, NEWSc1f, NEWSC2f, and NEWSc3f, con? 
trol for (three) interim news announcements; OTHERDAYSCf is a dummy variable that is one 
on day t if there is no insider trading or news announcement on day t and if day t falls 
within a specified window before the public announcement date, and zero otherwise; and 
BUYDOMCf is a dummy variable that takes the value of one if day t has positive abnormal 
non-Boesky buying volume and day t falls within the same window, and zero otherwise. 
* and ** indicate that the coefficients are significantly different from zero at the 0.01 and 0.05 
levels, respectively. 
A x2 test of equality of coefficients of INSIDE and BUYDOM has a p-value = 0.93. 

We now turn to Cornell and Sirri (1992). In Table IV (p. 1046) of their paper, 

they present a regression in which the dependent variable is the daily return of 

Campbell-Taggart stock and the independent variables are the daily returns on an 

equally-weighted market index (Rmt), an indicator variable, INPER,, which is one 

within the insider trading period and zero otherwise, and IFRACTION,, which is 

the fraction of Campbell-Taggart daily volume attributable to insiders on day t. 
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We estimate the Cornell-Sirri regression with the Boesky data. Rmt is the 

daily return on an equally-weighted market index; INPER, is an indicator variable 

that is equal to one during the Boesky trading period (June 1 to Aug. 30, 1984) 
and zero otherwise; and IFRACTION, is the fraction of Carnation's daily volume 

attributable to Boesky on day t. The results are given in column 2 of Table 8. 

The coefficient of IFRACTION, is positive with a p-value of 0.05. This result is 

consistent with the results of Cornell and Sirri. Based on this regression, insider 

trading appears to lead to more rapid price discovery. 

TABLE 8 

A Regression Analysis of the Cornell and Sirri (1992) Model with Daily Returns on 
Carnation's Stock from Jan. 1,1984, through Aug. 31,1984 

(1) 

Independent Variables 

Intercept 

(QLtt - QF,t) 

Rmt 

INPERf 

FRACTION, 

NBBUYFRAC, 

NBSELLFRAC, 

Adjusted R2 

(2) (3) 

In the regression, the dependent variable is Carnation's daily stock return. The independent 
variables are: (Q/,jf - QF,t)> where 0/_>f equals 1 if the last transaction in hour t is buyer- 
initiated and equals -1 if'the last transaction in hour t is seller-initiated, and Qp,t equals 
1 if the first transaction in hour t is buyer-initiated and equals -1 if the first transaction in 
hour t is seller-initiated; Rmt is the equally weighted market proxy; INPERf is a dummy vari? 
able that is equal to one in the Boesky trading period (June 1 to Aug. 30, 1984) and zero 
otherwise; IFRACTIONf is the fraction of Carnation's daily volume attributable to Boesky on 
day t; NBBUYFRACf is the fraction of Carnation's daily volume attributable to non-Boesky 
buyers on day t; NBSELLFRACf is the fraction of Carnation's daily volume attributable to 
non-Boesky sellers on day t. The p-values for a two-tailed test of significance of the coeffi? 
cient estimates are in parentheses. Number of observations = 128. 
** and *** indicate that the coefficients are significantly different from zero at the 0.05 and 
0.10 levels, respectively. 
A x2 test of equality of the coefficients of FRACTION and NBBUYFRAC has a p-value = 
0.43. 

We now estimate a regression that includes each of the variables already 
identified plus three additional independent variables: the fraction of Carnation's 

daily volume attributable to non-Boesky buyers on day t, NBBUYFRAQ; the 

fraction of Carnation's daily volume attributable to non-Boesky sellers on day t, 
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NBSELLFRAQ; and the bid/ask bounce correction factor, (QLjt 
? 

Q/?,r)- We refer 
to this regression as a modified Cornell-Sirri model. 

The results of the modified Cornell-Sirri regression are given in column 
3 of Table 8. The coefficients of IFRACTION, (0.03345) and NBBUYFRAQ 

(0.02112) are both positive with p-values of 0.063 and 0.050, respectively. A x2 
test of equality ofthe two coefficients has a/?- value of 0.43. The effect of Boesky 
and non-Boesky buying on stock price is statistically indistinguishable. Based on 

the modified Cornell-Sirri model, insider trading does not lead to more rapid price 
discovery than does any other trading. 

VII. Summary and Conclusion 

Three studies in recent years have used data from insider trading cases to 

examine whether insider trading affects market prices. All three studies conclude 
that insider trading is significantly correlated with stock price run-ups. At least 

two of these studies have since been cited in the legal literature to argue for the le- 

galization of insider trading under the premise that these studies demonstrate that 

insider trading leads to more rapid price discovery. We argue that the appropriate 
test of this premise is whether insider trading has a different effect on prices than 

non-insider trades. 

We conduct such a test with data employed by Chakravarty and McConnell 

(1997) in the case of Ivan Boesky's illegal trading in Carnation's stock in the sum? 

mer of 1984, just prior to Nestle's acquisition of Carnation. We find that Boesky's 
trades are significantly positively correlated with Carnation's stock price changes, 
but on inclusion of a variable that captures non-insider buying volume, we find 

that the coefficients of Boesky's buys and non-Boesky buys are not statistically 

distinguishable from one another. 

The methodological message of our study is that future research of the ef? 

fect of insider trading on market price should identify the effect of non-insider 

trading on market price and then determine whether the effect of insider trading 
differs from non-insider trading. The public policy message is that the studies 

of Meulbroek (1992), Cornell and Sirri (1992), and Chakravarty and McConnell 

(1997) cannot be used as a basis for the legalization of insider trading. Specifi- 

cally, these studies cannot be used to argue that insider trading leads to more rapid 

price discovery than do trades by any other investor. 
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