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Financial market regulations require various
"insiders" to disclose their trades after the
trades are made. We show that such mandatory
disclosure rules can increase insiders' expected
trading profits. This is because disclosure leads
to profitable trading opportunities for insiders
even if they possess no private information on
the asset’s value. We also show that insiders will
generally not voluntarily disclose their trades,
so for disclosure to be forthcoming, it must be
mandatory. Key to the analysts is that the mar-
ket cannot observe whether an insider is trading
on private information regarding asset value or
is trading for personal profit reasons.

Financial market regulations require certain individu-
als to disclose their trades. These disclosures are made
after the trades have been completed. This paper an-
alyzes the effects of such mandatory disclosure rules
on the operation of a market. It is generally believed
-that more public information concerning the trades
of a potentially informed trader limits the ability of
the trader to profit on the basis of superior informa-
tion and provides a more “level playing field” among
market participants (for brevity, we refer to a poten-
tially informed trader as an “insider”). Contrary to this
view, we show that mandatory disclosure of an in-
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sider’s trades can increase expected trading profits for the insider rela-
tive to a market without disclosure. This increase comes at the expense
of noninsiders who trade at a wider bid-ask spread. In this sense, the
market is less liquid. Thus, mandatory disclosure can make insiders
better off and noninsiders worse off. This results from the market’s
inability to observe an insiders motive for trading, which combined
with mandatory disclosure, leads to profitable trading opportunities
for insiders even if they possess no fundamental information. In ad-
dition, we show that for disclosure to be forthcoming, it must, in
general, be mandatory. Even if ex ante, an insider is better off with
disclosure, when the time comes to disclose, an insider will generally
not voluntarily disclose his trades.

When the market observes a trade, the motive behind the trade
cannot be observed. Traders who are subject to disclosure rules may
sometimes trade on the basis of fundamental information about the
firm’s prospects or they may possess no fundamental information and
trade for portfolio or liquidity reasons.1 Since a trader may possess
fundamental information, a trader’s disclosure is informative. In par-
ticular, when a trader discloses that he (sold) bought stock, the mar-
ket infers that if the trader is informed, his information is probably
(un)favorable and we would expect the stock price to (fall) rise.

The change in the stock price due to disclosure reduces the sub-
sequent expected trading profit of a trader who actually is informed,
but increases the subsequent expected trading profit of an uninformed
trader. Whether the trader’s ex ante (not conditional on whether he is
informed) expected trading profit is higher or lower with disclosure
depends on the likelihood that he becomes informed. If the likelihood
is low (high), then his ex ante expected trading profit is higher (lower)
with disclosure. To see the intuition, consider the following example
which is a limiting case of the model presented below. 2  Suppose that,
with equal probability, a stock is worth 110 or 90 per share, and the
initial posted price is 100. With probability q, an insider knows the
true stock value and makes an informed trade. With probability 1 - q,
he is uninformed and makes a portfolio trade (suppose a buy or a sell
is equally likely). Now suppose the insider sells stock and his trade is
small enough so that it is not detected in the order flow. Hence, with
no disclosure, the stock price remains at 100. Given the likelihood that
the insider makes an informed trade, if the insider discloses his sell,
1Evidence that insiders sometimes do trade on the basis of fundamental information is  presented
by Jaffe (1974) and Seyhun (1986), among others. These studies find that insiders' trading returns
exceed risk-adjusted benchmarks.

2The example is the limit when the noninsiders becomes large.  In this case, the order
Bow conveys no information on the insider’s trade and the bid-ask spread is zero.
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the incentive to disclose his trade-he wants to move the price--an
insider with fundamental information does not have the incentive to
disclose his trade-he does not want to move the price. Thus, manda-
tory disclosure regulations can have an effect on the market because
voluntary disclosure will generally not be forthcoming.

While the specific issues are different, Benabou and Laroque (1992)
and Bagnoli and Lipman (1993) study models with similar economic
incentives-models with market manipulations that rely on the direct
disclosure of information. Benabou and Laroque study a model in
which an informed agent publicly discloses a forecast prior to trad-
ing. This agent might manipulate the market by disclosing a favorable
(unfavorable) forecast when in fact he has observed unfavorable (fa-
vorable) news. Bagnoli and Lipman study a model in which a bidder
might manipulate the market by buying stock, announcing a takeover
bid, selling the stock, and canceling the takeover bid. In our article
and in these articles, the presence of a noisy signal leads to profits for
some agent. Here, an insider’s disclosure of a trade is a noisy signal
regarding his information, and disclosing an uninformed trade leads
to trading profits for an uninformed insider. In Benabou and Laroque
(1992), the agent’s forecast is a noisy signal regarding his information,
and disclosing a false forecast leads to trading profits for a dishonest
agent. In Bagnoli and Lipman (1993), a bidder’s announcemerit of a
takeover bid is a noisy signal regarding his intention of whether to
go through with the bid, and a false takeover announcement leads
to trading profits for a bidder. Unlike these two articles, the manip-
ulation of this article is not based on a fraudulent disclosure (like a
false earnings forecast or a false takeover bid announcement). Here
the manipulation is based on the truthful disclosure of the insider’s
actual trade. Further, in effect, these other two articles deal only with
“mandatory disclosure.” That is, in Benabou and Laroque, the agent
must disclose a forecast and in Bagnoli and Lipman, the agent must
disclose the takeover bid. Neither article analyzes the case of no dis-
closure or voluntary disclosure. We analyze all three cases: no dis-
closure, mandatory disclosure, and voluntary disclosure. This enables
us to address the following questions: (i) who gains and who loses
from the disclosure of this sort of information; and (ii) would agents
voluntarily disclose this sort of information.4

A number of articles study market manipulations that do not rely
on the direct disclosure of information. For instance, Kumar and Seppi
4 Black (1991) also discusses trading opportunities of the sort considered here. He discusses how
uninformed traders may attempt to profit by imitating informed waders. If successful, they move
the price and they can profit since they know that the price change does not reflect a change in
the fundamentals.
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(1992) study a manipulation in which an uninformed trader profits by
taking a position in a cash-settled futures contract and then trading
in the spot market to influence the settlement value of the futures
contract. Allen and Gale (1992) also study the issue of manipulation
There, however, the manipulator is actually an informed trader in
the usual sense. He has private information that “bad news” is not
forthcoming and therefore he buys stock. He profits on the subsequent
price run up that results from the absence of bad news. Kyle (1984)
studies a manipulation that takes the form of a futures market squeeze.
The squeezer takes a sufficiently large long position so that those with
short positions are forced to deliver a commodity grade other than the
cheapest to deliver. As long as the squeeze is not fully anticipated,
the squeezer profits by taking delivery of a higherquality grade than
that which the futures contract was priced against. For a survey of
the financial market manipulation literature, see Cherian and Jarrow
(1995).

Finally, John and Narayanan (1993) reexamine the model of this
article for the case in which the insider is risk neutral and is certainly
informed. Like us, they assume that the value of the asset being traded
has a two-state distribution. They show that if the probabilities of the
two states are sufficiently different, then the informed insider might
manipulate the market by initially buying (selling> if he observes bad
(good) news and then reversing his trade. In our analysis the two
states are assumed to be equally likely and an informed insider does
not manipulate the market.

We now briefly describe the regulations that mandate disclosure of
financial market trades. In securities markets, Section 16(a) of the Se-
curities and Exchange Act of 1934 imposes a disclosure requirement
on corporate insiders, defined as shareholders who own 10 percent
or more of the firm’s stock, and the firm’s officers and directors. These
insiders must disclose their trades in the firm’s stock within the first
10 days of the month following the trade. In addition, Section 13(d),
added to the 1934 act in -1968 by the Williams Act and amended in
1970, requires any individual who acquires 5 percent of a firm’s stock
to disclose this position within 10 days. Further, material changes in
shareholdings must be disclosed within 10 days (as long as the share-
holder has at least 5 percent of the stock).5 All of these disclosures
are made to the Securities and Exchange Commission (SEC). The SEC
5 An increase or decrease in shareholdings amounting to 1 percent of the firm’s stock is con-
sidered material. Smaller changes in shareholdings may he material. depending on the circum-
stances. Herzel and Shepro (1990) provide a good description and discussion of these disclosure
regulations.
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makes this information publicly available.6 Antitrust law also mandates
the disclosure of stock trades-specifically, Section 7 of the Clayton
Act, as amended in 1976 by the Hart-Scott-Rodino Antitrust Improve-
ments Act.  For acquisitions of stock with the intent to acquire control,
the disclosure provision is triggered by the acquisition of either 15 per-
cent of a firm’s stock or $15 million of a firm’s stock. The disclosure
is made to the Department of Justice, the Federal Trade Commission,
and to the target firm. Though this disclosure is not directly available
to the public, the information is typically publicly disclosed by the
target (since this is a. material event for the target). Acquisitions of less
than 10 percent of a firm’s stock without the intent to acquire control
are exempt from this disclosure requirement. See Herzel and Shepro
(1990) for a discussion.

In our model, profitable trading opportunities for insiders who have
no fundamental information involve buying and then selling, or the
reverse. Individuals who are subject to disclosure under Section 13(d)
of the 1934 act only (those who hold between 5 percent and 10 per-
cent of a firm’s stock and are not officers or directors of the firm) may
buy and sell as they choose. In addition, individuals who are subject
to disclosure under Section 7 of the Clayton Act only may buy and sell
as they choose. Individuals who are subject to disclosure under Sec-
tion 16(a) of the 1934 act, however, are also subject to Section 16(b)
of the 1934 act, the short-swing profit rule. This rule constrains buy-
sell strategies by requiring the affected individuals who buy and sell
within a 6-month period to give up any resulting trading profit. While
this rule may deter individuals who are subject to Section 16(a) from
undertaking the manipulation strategy studied here, our results on
voluntary disclosure suggest that the manipulation strategy might not
even be feasible if there were no mandatory public disclosure of in-
siders' trades. Note also that short-term buy-sell strategies can be un-
dertaken by two individuals. For instance, suppose the disclosure of a
sale of stock by insider A leads to a drop in the stock price. If insider
B knows that the sale was for portfolio/liquidity reasons, then insider
B knows that buying stock is a profitable opportunity. As was the
case with one insider, the disclosure of one trade creates a profitable
subsequent trade.
6 The disclosure documents are publicly available immediately upon filing. In addition, the SEC
News Digest is published daily and lists the date, size, and price for all of the disclosed trades as
well as traders' company name, title, and aggregate stockholdings. A casual perusal suggests that a
typical lag from the date of the trade until publication is between 1 and 2 weeks. This publication

information. For instance, CDA Investment Technologies Inc. publishes the CDA/Investment insider's
Chronicle and the Quarterly Summary of Insider Trading  which summarize the disclosed trades
on a weekly and quarterly bask respectively.
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Evidence that the disclosure of trade information does move prices
has been found by Mikkelson and Ruback (1985). For a sample of 230
Schedule 13D filings (as mandated by Section 13(d)) between 1978
and 1980, they find an average abnormal 2-day return at the time of
the filing of 2.88 percent. Of the 230 filings, 132 indicated the motive
for the transaction: 26 indicated that the acquirer was considering
an acquisition and 106 indicated that the transaction was made for
investment purposes, The average abnormal 2-day return at the time
of the filing for these two subsamples is 7.74 percent and 3.24 percent
respectively. Bagnoli and Lipman (1993) cite an example where an
individual has indeed attempted to profit from the price response that
accompanies announcements of share acquisitions and takeovers. In
1988, T. Boone Pickens announced that Mesa Petroleum had acquired
3.5 million shares (3.8 percent of the total) of Homestake Mining. The
stock price of Homestake Mining increased from $14 to $18. Over the
following week, Mesa sold about 3.3 million of Homestake’s shares
and 3200 call options on Homestake’s shares. The SEC objected to
this transaction and Mesa settled by giving up $2.3 million in profit
(see Wall  Street Journal, September 28, 1990).

This article is organized as follows. Section 1 presents the model.
Section 2 derives an equilibrium for the case with no disclosure of
an insider’s trades. Section 3 derives an equilibrium for the case with
mandatory disclosure of an insider’s trades. Section 4 compares the
no-disclosure equilibrium to the mandatorydisclosure equilibrium.
Section 5 considers the possibility of voluntary disclosure., Section 6
concludes the article.

1. The Model

Consider a market in which shares of a risky asset are traded for cash.
The per share value of the asset is θ,  which with equal probability

are two trading dates, 1 and 2, and the realization of θ is publicly
observed after date 2.

There are 2N + 1 traders. Traders have a concave utility function
over final wealth given by U(.). Trader j is endowed with cash, wJ,
and shares of the risky asset, zj. Specifically, for j = 0, 1, . . . , 2N,
with probability 1/2, wj = w - θ and zj = 1, and with probability
1/2, wj = w + θ and Zj = -1; traders are either long or short one
share of the risky asset. This parameterization ensures that buyers and
sellers are symmetric; in particular, there are no differential wealth
effects induced by an endowment that is either long or short shares.
With no trading, trader j 's expected final wealth equals w. Trader j 's
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The sequence of events is as follows:
Date 1:

(i) The insider, if informed, observes 
(ii) The market maker posts date-l bid and ask prices.
(iii) The N outsiders who trade at date 1 and the insider submit their

orders to the market maker,
(iv) Traders and the market maker observe the number of date-l buys

and sells.
(v) The insider either (truthfully) discloses his date-l trade or dis-

closes nothing.

Date 2:

(i) The market maker posts date-2 bid and ask prices.
(ii) The N outsiders who trade at date 2 and the insider submit their

orders to the market maker.
(iii) The realization of θ is observed.

Let  and xst denote the total number of date-t buys and sells.
Let d denote the. insider’s disclosure, where d  the insider
either discloses his date-l trade or discloses nothing. Based on the
order flow and the insider’s disclosure (ii any), the market maker
updates his beliefs regarding the realization of θ and I. Let the joint
probability density function g (θ,  denote these updated
beliefs conditional on  and d.

Let A1 and B1 denote the market maker’s date-l ask and bid pricing
rules. Let  and  denote the marker maker’s
date-2 pricing rules as a function of the date-l order flow and the
insider’s disclosure. The actual date-t prices are denoted 

The insider’s date-l trading strategy is denoted 
(xl is his actual date-l trade). His date-l trade is a function of his

and  denote the insider’s cash and stock position after his date-l
trade;  if he sells at date 1,  if he buys
at date 1,  if he does not trade at date 1, and 
The insider’s date-2 trading strategy is denoted 
is his actual date-2 trade). His date-2 trade is a function of his date-2
cash and stock position, date-2 ask and bid prices, and his information.
Note that the insider’s date-2 trading strategy is not a function of the
date-l order flow or his own disclosure. Conditional on I, this data is
not informative.

We now define an equilibrium with no disclosure and an equi-
librium with mandatory disclosure. With no disclosure (mandatory
disclosure) of the insider’s date-l trade, an equilibrium consists of a
trading strategy  pricing rules Al, B1, A2, B2 , and beliefs g such
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that (i) X1 and X2 maximize the insider’s expected utility taking A1,
B1, A2, B2, g, and d = θ (d = x1) as given; (ii) A, and Bt generate
the minimum nonnegative expected profit on the ask and bid sides of
the market respectively, for the market maker at date t taking X1, X2,
g, and d = θ (d = x1) as given; and (iii) g is consistent with Bayes’
Rule in equilibrium.

2. Equilibrium with No Disclosure of the Insider’s Trades

To construct an equilibrium with no disclosure, we hypothesize a
date-l and date-2 trading strategy for the insider and then solve for
the market maker’s pricing rules. Then we show that the hypothesized
trading strategy is optimal given the derived pricing rules.

First, consider date 1. Suppose an informed insider buys if θ  = θ H

and sells if θ = θ L. Suppose an uninformed insider hedges; he sells if

Taking Equation (2) as given, the equilibrium date-l bid price is
computed as follows. For a bid of b1, the market maker’s expected
profit on the bid side of the market is

where the calculation of the expected number of sells conditional on
b1 and θ accounts for the fact that with probability q, the insider buys
(sells) if θ = θ Η (θ = θ L), with probability 1 - q, the insider buys or
sells with equal probability and outsiders each buy or sell with equal
probability. Solving  = 0 yields the date-l zero expected profit
bid of

(3)
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An analogous derivation of the date-l zero expected profit ask yields

The bid and ask satisfy      and the market maker’s
expected profit from outsiders offsets the market maker’s expected
loss to the insider. The bid-ask spread       ,     is increasing
in q, the likelihood that the insider is informed, is increasing in  
the degree of uncertainty regarding  and is decreasing in N, the
number of outsiders.

With no disclosure, the market maker updates his beliefs on  and
I based on the date-l order flow,  Using Bayes’ Rule, for

no information on the probability that the insider is informed. This is
because the insider is equally likely to buy or sell, whether informed
or not, and thus the likelihood of observing any particular order flow
is independent of whether he is informed.

Now consider date 2. Suppose an informed insider buys if 
and sells if  If an uninformed insider follows the hypothe-
sized date-l strategy given by Equation (2),-then his position at the

date 1). Suppose, at date 2, an uninformed insider sells if b2 > BR and
buys if  denotes the reservation price at which
an uninformed insider is willing to reestablish a long (short) position
after hedging at date 1. That is, AR and BR satisfy

Since the insider is risk averse, AR <  < BR. Formally, this date-2
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trading strategy for the insider satisfies

Taking Equations (2) and (5) as given, the equilibrium date-2 bid
price is computed as follows. Let    denote the market
makers date-2 expected profit on the bid side of the market as a
function of the date-2 bid; the date-l order flow and the insider’s
disclosure. With no insider disclosure,

The calculation of the expected number of sells conditional on 
and Z accounts for the fact that if the insider is informed, he sells only
if  if the insider is uninformed, he sells only if b2 > BR, and
each outsider sells with probability l/2.

Now consider the date-2 bid that yields the market maker the min-
hum nonnegative expected profit. If 
there is a zero expected profit bid which is less than or equal to BR.
This bid is given by
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The superscript NT denotes that an uninformed insider would not
trade at this bid. If  for some 
there is a zero expected profit bid which is greater than BR. This bid
is given by

This is found by solving  for b2 when 
The superscript T denotes that an uninformed insider would trade at
this bid. Finally, if 
for all 0, then the minimum nonnegative expected profit for the
market maker is positive and is attained with a bid of BR. In summary,
for  the date-2 bid that yields the market maker the
minimum nonnegative expected profit is given by

Summarizing the results thus far, if the insider’s trading strategy is
given by Equations (2) and (5), then date-l bid and ask prices are
given by Equations (3) and (4), and date-2 bid and ask prices are
given by Equations (8) and (9). Proposition 1 verifies that there is an
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equilibrium with no disclosure in which the insider’s strategy satisfies
Equations (2) and (5).

Proposition 1. There is an equilibrium with no disclosure in which
(i) the insider's strategy satisfies Equations (2) and (5); (ii) date-1
bid and ask prices are given by Equations (3) and (4); and (iii) for
equilibrium date-l order flows, date-2 bid and ask pricing rules are
given by Equations (8) and (9).

Proof of Proposition 1. See the Appendix. l

In the equilibrium of Proposition 1, if the insider is informed he
trades with the information at both dates. If he is uninformed, he
hedges at date 1. At date 2, he buys if the ask is sufficiently low, sells
if the bid is sufficiently high, and does not trade otherwise.

It is assumed that outsider j hedges his position. Given the choice
to buy one share, sell one share, or not trade, under what conditions
would outsiders endogenously choose to hedge? Assumption (1) im-
plies that date-l outsiders would choose to hedge. Date-2 outsiders
would choose to hedge if

Both Inequalities (1) and (12) are equivalent to conditions that the
number of outsiders at each date, N, is sufficiently large, and thus bid
and ask prices are sufficiently close to the expected share value.’

In equilibrium, the date-2 bid and ask are high if there are many
date-l buys and low if there are many date-l sells. An insider who
did not observe θ knows that θ is a fair price for the shares, and this
is not known by the market maker. So if the date-l order flow leads
the market maker to set too high or too low a price, an “uninformed”.
insider may make an “informed” trade. The highest date-2 bid follows
a date-l order flow of N + 1 buys and zero sells, and if
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symmetric about  Inequality (13) implies

(14)

Inequality (14) implies that an uninformed insider buys at date 2 fol-
lowing a date-l order flow of zero buys and N + 1 sells. If Inequali-
ties (13) and (14) are not satisfied, an uninformed insider never trades
at date 2.9

3. Equilibrium with Mandatory Disclosure of the Insider’s Trades

We now construct an equilibrium with mandatory disclosure of the
insider’s date-l trade. This disclosure is made prior to date-2, trading.
As before, we hypothesize a date-l and date-2 trading strategy for the
insider and solve for the market maker’s pricing rules. Then we show
that the hypothesized trading strategy is optimal given the derived
pricing rules.

Suppose the insider’ follows the same date-l and date-2 trading
strategy as with no disclosure as given by Equations (2) and (5). With
the same date-l trading strategy, the market maker’s date-l bid and
ask prices are given by Equations (3) and (4), the same as with no
disclosure.
The market maker updates his beliefs on θ and I based on the

insider’s disclosure--the order flow is no longer informative. Using

veyed by the disclosure of an insider buy (sell) is equivalent to the
information conveyed by N + l (0) total buys with no disclosure.  Thus,
if the insider follows the same date-2 strategy as with no disclosure,
the market maker’s date-2 prices following the disclosure of a buy
(sell) are the same as the date-2 prices following N + l (0) buys with



no disclosure. Specifically, using Equations (8) and (9), if the insider
discloses a date-1 buy, the market maker’s date-2 bid and ask prices
are given by

If the insider discloses a date-1 sell, the market maker's date-2 bid and
ask prices are given by

Summarizing, if the insider’s trading strategy satisfies Equations (2)
and (5), then date-1 bid and ask prices are given by Equations (3) and
(4), and date-2 bid and ask prices are given by Equations (15) and
(16). Proposition 2 verifies that there is an equilibrium with manda-
tory disclosure in which the insider’s strategy satisfies Equations (2)
and (5).

Proposition 2. There is an equilibrium with mandatory disclosure in
which (i) the insider’s strategy satisifies  Equations (2) and (5);  (ii) date-
1 bid and ask prices are given by Equations (3) and (4); and (iii) for
equilibrium date-1 insider trades, date-2 bid and askpricing rules are
given by Equations (15) and (16).

Proof of proposition 2. See the Appendix. n

With mandatory disclosure, the date-2 bid and ask are above   if
the insider discloses a date-1 buy and below  if the insider discloses
a date-1 sell. Since an uninformed insider knows that    is a fair price
for the shares, he knows that reversing his date-1 trade has a positive
expected profit. If Inequalities (13) and (14) are satisfied, then the
expected profit is sufficiently high so that he is willing to reestablish
a risky position (he had hedged his position at date 1). If he bought
(sold) at date 1, he sells (buys) at date 2.

If Inequalities (13) and (14) are satisfied, then an uninformed in-
sider is, in effect, manipulating the market. The disclosure of his first
trade moves the price enough so that he profits by subsequently trad-
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ing in the opposite direction. Though an uninformed insider’s date-l
trade can be said to be a legitimate portfolio trade, he ‘is willing to
make the same trade even without such a motive. That is, suppose
the insider’s initial endowment consists only of cash and thus the in-
sider has no portfolio motive for trading. There is a mixed strategy
equilibrium with mandatory disclosure in which at date 1 an unin-
formed insider buys with probability 1/2 and sells with probability
1/2, and at date 2, he makes the opposite trade. The date-l and
date-2 prices and the informed insider’s trading strategy are identi-
cal to those of Proposition 2. An uninformed insider has the incentive
to make a date-l trade, even though it is unprofitable, in order to
make a profitable date-2 trade. The total profit is riskless and equals

While disclosure improves the trading opportunities for an unin-
formed insider, it worsens the trading opportunities for an informed
insider. For instance, an informed insider who observes 
at both dates. Disclosing the date-l buy leads to the insider paying a
higher price, relative to no disclosure, when he buys at date 2, that

expected profit depends on the likelihood that he is informed.10

The insider’s trading behavior and market prices were illustrated in
the introduction for the limiting case in which the number of outsiders,
N, becomes large. Suppose that Inequalities (13) and (14) are satisfied
for large N. As  the bid-ask spread at each date collapses to
zero about the market maker’s expected value of a share. At date 1,

mandatory disclosure

An insider’s date-l expected profit does not depend on whether there
is disclosure. An informed insider’s date-2 expected profit equals 

disclosure (his expected profit is the same whether he observes 
 The change in an informed insider’s expected profit due to
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insider’s date-2 expected profit equals 0 with no disclosure and 

this expected profit is the same whether he buys or sells at date 1).

The next section compares mandatory disclosure to no disclosure for
a finite N.

A Comparison of No Disclosure to Mandatory Disclosure

We now examine the effect of mandatory disclosure on (i) the liquidity
of the market, measured by the bid-ask spread; (ii) the expected utility
of outsiders; and (iii) the expected utility of the insider. To facilitate
the comparison, consider the following example. Share value is either

= 40 outsiders at each date. Traders’

and there is mandatory disclosure, an uninformed insider buys (sell)
at date 2 if he sold (bought) at date 1. That is, Inequalities (13) and
(14) are satisfied if q  0.0252. For q < 0.0252, the likelihood that
the insider is informed is so low that the disclosure of the insider’s
trade moves prices too little to induce an uninformed insider to re-
verse his trade. The expected trading profit is too low to justify taking
on the risk. So if q -z 0.0252, an uninformed insider hedges his po-
sition at date 1 and does not trade at date 2. Also, for this example,
Inequalities (1) and (12) are satisfied for all q.

4.1 Bid-ask spreads
The date-l bid-ask spread, A1 - B1, does not depend on whether there
is disclosure. This is because the insider’s equilibrium date-l trading
strategy is the same in either case.

With no disclosure, the equilibrium expected date-2 bid-ask spread
equals

(17)

With disclosure, the equilibrium date-2 bid-ask spread equals

which is the same whether d = 1 or d = -1. If Equations (13) and
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This bid-ask spread is a concave function of q, maximized at q = 0.5.
The intuition is as follows. The insider’s disclosure of his date-l trade
is a signal that conveys information on what hi date-2 trade will be.
A more informative signal leads to a narrower bid-ask spread because
the market maker’s expected loss to the insider is lower. The insider’s
disclosure is most informative when q is close to zero or one. In the
former case, it is likely that the insider is uninformed and will make
the opposite trade as in date 1 (assuming Inequalities (13) and (14)
are satisfied). In the latter case, it is likely that the insider is informed
and will make the same trade as in date 1. The insider’s disclosure is

 least informative when q = 0.5. In this case, the insider is as likely
to buy or sell at date 2 and the bid-ask spread that compensates the
market maker for his expected loss to the insider is at its highest.

Figure 1 plots (17) and (18) for the example as a function of q. With
no disclosure, the expected bid-ask spread is increasing in q; the more
likely that the insider is informed, the more the market maker expects
to lose to him and thus the wider the bid-ask spread to compensate
for the expected loss. For 0.0240 
bid-ask spread is higher with disclosure-the market is less liquid.

The market maker’s expected profit is approximately zero.11 Thus,
the insider’s expected profit approximately equals outsiders’ expected
losses which are proportional to the bid-ask spread. Thus, the effect
of disclosure on traders’ date-2 expected profits can be seen (ap-
proximately) from Figure 1. For the values of q for which disclosure
increases the expected bid-ask spread, outsiders’ expected trading
profits are lower and the insider’s expected trading profit is higher.12
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Table 1 illustrates the minimum q for which an uninformed insider
reverses his date-l trade and illustrates the range of q for which the
expected bid-ask spread is wider with mandatory disclosure for the
example with various parameter values. Asset values 
(0.5, 2.5), and (0,3) and the number of outsiders N = 40, 60, and 80
are considered. An increase in the variability of the asset value leads
to an increase in the minimum value of q for which an uninformed in-
sider reverses his date-l trade at date-2 (Le., the minimum q for which
Inequalities (13) and (14) are satisfied). This is because higher asset
value variability means that reversing a date-l trade is riskier. An in-
crease in the number of outsiders leads to a decrease in the minimum
value of q for which an uninformed insider reverses his trade. This is
because more outsiders implies a more liquid market, which implies
a narrower bid-ask spread and thus greater expected profits for an
more shares (this decreases liquidity). In addition, If the date-l price were sensitive to the order
flow, as In Kyle (1985), then the above logic suggests that the date-l price could become more
or less informationally efficient with mandatory disclosure dative to no disclosure.
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uninformed insider who reverses his trade. Now consider the range
of q for which the bid-ask spread is higher with mandatory disclosure.
The lower bound on the range is lower but tracks the minimum value
of q for which an uninformed insider would reverse his trade. The
upper bound on the range approaches 0.5 as N increases (Section 3

4.2 Expected utility of outsiders
We compute the expected utility of outsiders conditional on informa-
tion available prior to date-l trading. Since date-l prices are unaffected
by disclosure, the expected utility of a date-l outsider is unaffected by
disclosure. The expected utility of a date-2 outsider with 

if there is disclosure. Given the symmetry of the problem, the expected
utilities of a date-2 outsider with 
Prior to date-2, the uncertainty facing date-2 outsiders concerns date-
2 prices. As discus& above, the expected bid-ask spread may be

ask or receive a lower bid with disclosure. There is another effect.
Consider the ask side of the market. With no disclosure, date-2 prices
are determined by the date-l order flow and there are N + 2 possi-
657.



. . .
the insider’s disclosure and there are two possible ask prices-using

Thus, with disclosure, the outsider faces one of the two extreme prices
that are possible with no disclosure (the bid side of the market is anal-
ogous). In that sense, a market with disclosure is riskier for date-2
outsiders.13

Figure 2 plots Inequalities (19) and (20) for the example as a func-
tion of q. For this example the expected utility of date-2 outsiders
is lower with disclosure for all q. If the example had used a util-
ity function for outsiders that exhibited less risk aversion, then there
might have been values of q for which outsiders are better off with
mandatory disclosure. If outsiders ate less risk averse, comparing their
expected utility for the two cases looks more like a comparison of the
expected bid-ask spreads.

4.3 Expected utility of the Insider
We compute the expected utility of the insider conditional on infor-
mation available prior to date-l trading. Given the symmetry of the
problem, the insider’s expected utility-is the same regardless of his ini-

the number of date-l outsider buys.
First, consider the case when there is no disclosure. If the insider

is informed, then his expected utility equals

This reflects the fact that an informed insider is equally likely to ob-



,

pected utility (as of date 2) if he does not trade at date 2, if he buys
at date 2, or if he sells at date 2, respectively. Note that as of date-2
his expected utility is computed conditional on the date-l order flow
and the expectation is taken over share value. The expectation of the
maximum of the three choices is taken over the date-l order flow.

Now consider the case when there is mandatory disclosure. If the
insider is informed, then his expected utility equals
659



utility if he does not trade at date 2 or if he sells at date 2 (with
disclosure, an uninformed insider would not buy at both dates).

If the insider is informed, then his expected utility is lower with

date-2 trade less profitable. In effect, if the insider is informed, disclo-
sure leads to date-2 prices that are a better reflection of share value.
By contrast, if the insider is uninformed, then disclosure leads to
date-2 prices that are a poorer reflection of share value. For if the
insider is uninformed, the fair share price 
to a greater difference between prices and θ than is the case with
no disclosure. Thus, an uninformed insider has a more profitable
date-2 trading opportunity and higher expected utility with disclo-

equals

and N = 40 as a function of q. The insider’s expected utility is higher

insider’s expected utility is higher with disclosure even though his ex-
pected trading profit is lower. For 0.0252 
expected utility is lower with disclosure even though his expected
trading profit is higher. The difference reflects the effects of disclo-
sure on the risk facing the insider. Disclosure decreases the insider’s
expected income when he is informed and increases his expected in-
come when he is uninformed. Since the insider is risk averse and since
his income is higher when he is informed, this is good for the insider.
The increase in his expected income when he is uninformed comes
by way of a risky gamble--the uninformed insider must reestablish
a risky position. This is bad for the insider. When q is high (low),
an insider’s disclosure moves the price a lot (little) and thus the risky
gamble is more (less) favorable. This implies that when q is high, the
beneficial effect of disclosure for the insider dominates the harmful
effect, and vice-versa when q is low.

Note that with disclosure the insiders expected utility is decreasing
in q when q is high. Differentiating (22) with respect to q yields
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The first term is positive; the insider is better off if informed. The
second term is negative; an informed insider’ is better off when the
market believes that it is likely that he is uninformed. The third term is
positive; an uninformed insider is better off when the market believes
that it is likely that he is informed. For high q the negative effect
dominates, and thus the insider prefers that the likelihood of being
informed not be too high.14
14 For the example developed throughout this section, the equilibrium mentioned footnote 9, in
which, with no disclosure, an uninformed insider trades only at date 2, does not exist. Given
the prospective equilibrium prices, it would be optimal for an informed insider to follow the
proposed trading strategy, but it would not be optimal for an uninformed Insider to follow the
proposed strategy. The uninformed insider would prefer to trade at date 1 and then, based on
the date-2 prices, decide whether to trade again. For cases when this equilibrium exists, an
uninformed insider's expected trading profit is zero and an informed insider's expected trading
profit is positive and decreasing in q. Further, the insider's ex ante expected trading profit is
increasing in q.



5. Voluntary Disclosure

The previous analysis characterized the impact of disclosure on the
market. We now ask whether in the absence of mandatory disclosure
regulations insiders would voluntarily disclose their trades. For if one
is to argue that disclosure regulations of any sort have an impact, it
must be established that full disclosure is not forthcoming without
such regulations. We find that equilibria in which the insider volun-
tarily discloses his date-l trade exist only if the probability that the
insider is informed is very small.

To accommodate voluntary disclosure, we expand the strategy of
the insider to include the decision of whether to disclose his date-

strategy, where the function takes the value xl (disclosure of his date-
1 trade) or 0 (no disclosure). An equilibrium with voluntary disclosure
consists of a trading strategy Xl, X2, a disclosure strategy D, pricing
rules Al, B1, A2, B2, and beliefs g such that (i) Xl, X2, and D maximize
the insider’s expected utility taking Al, B1, A2, B2, and g as, given;
(ii) AI and Bt, generate the minimum nonnegative expected profit on
the ask and bid sides of the market respectively, for the market maker
at date t taking X1, X2, D and g as given; and (iii) g is consistent with
Bayes’ Rule in equilibrium.

We state the following proposition without proof, which is straight-
forward.

Proposition 3. There is an equilibrium in which (f) the insider never
discloses his date-1 trade, i.e., D 
insider's trading strategy and the bid and ask pricing rules are iden-
tical to those of the equilibrium described in Proposition 1.

This result is not surprising. Out-of-equilibrium beliefs for the mar-
ket maker that support this equilibrium are those that ignore any

not disclosing his trade. We now consider the possibility of an equi-
librium in which the insider always voluntarily discloses his date-l
trade.

Proposition 4. There is an equilibrium in which (t) the insider al-
ways discloses his date-1 trade, i.e., 
(ii) the insider's  trading strategy and the bid and as pricing rules are
identical to those of the equilibrium described in Proposition 2, if and

Proof: See the Appendix.
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In such an equilibrium, disclosing must result in more favorable
date-2 bid and ask prices than not disclosing. That is,

for all xbi and xs1, and d. Out-of-equilibrium beliefs in response to
the out-of-equilibrium move of not disclosing must be such that the
insider is sufficiently “punished” with a wider bid-ask spread. The
necessary and sufficient condition for such out-of-equilibrium beliefs
to exist is 
maker believes it very likely that the insider is uninformed. Thus, if
the insider discloses his date-l trade, this disclosure will not move
prices much. The date-2 bid-ask spread will be narrow with prices
close to θ. If the insider does not disclose his date-l trade and the
beliefs in response to no disclosure are that the insider is certainly
informed, then the date-2 bid-ask spread will be relatively wide and
the prices less favorable. The insider’s punishment for not disclosing
is that the market maker believes him to be informed. And the lower
is q, the greater is such punishment.

discloses his trade exists. The equilibrium date-2 bid and ask prices
are computed using Equations (15) and (16), and equal

for the disclosure of a date-l buy and sell, respectively. Suppose the
beliefs in response to no disclosure are’ that the insider is certainly

tion (46) (in the proof of Proposition 4), the out-of-equilibrium bid
and ask prices equal

Whether the insider buys or sells at date 1, he faces more favorable
date-2 bid and ask prices if he discloses his date-l trade.

Now consider the same example except with 
q = 0.5. Then, an equilibrium in which the insider discloses his date-l
trade would (if it existed) entail date-2 bid and ask prices of (computed
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for the disclosure of a date-l buy and sell, respectively. For this exam-
ple, there are no out-of-equilibrium beliefs that lead to 

The most severe punishment, that the insider is believed to be cer-
tainly informed, is not sufficient.

The more outsiders, N, there are, the lower q must be for an equi-
librium with voluntary disclosure to exist. To see why, suppose the

market maker offers more favorable prices because his losses to the

of-equilibrium beliefs. If so, then an informed insider does not have
the incentive to disclose a date-l sell (an analogous argument applies
if the insider buys at date 1).

In other contexts it is argued that mandatory disclosure rules are
irrelevant because parties always have the incentive to voluntarily
disclose private information; see, for example, Grossman (1981) and
Milgrom (1981). This is because withholding information induces un-
informed parties to believe that the withheld information is ‘unfa-
vorable.” For example, if a firm that is selling stock to the ‘public
withholds information regarding past profitability, then potential buy-
ers of the stock infer that profitability was low. This gives the firm the
incentive to disclose the information and disclosure rules are not nec-
essary. This type of argument fails here: In securities markets there is
no unfavorable inference that induces insiders to always disclose their
trades. Insiders may possess good or bad news about a firm. If market
makers interpret an insider’s withholding of information to mean that
the Insider has good (bad) news about the stock, then the insider with
bad (good) news can withhold information and profitably sell (buy).
For our model, this reasoning implies that an equilibrium in which
the insider voluntarily discloses his trade exists if and only if q is
very low. Thus, voluntary disclosure is not a substitute for mandatory
disclosure.15
15 For in which, ex ante. the insider is better off with disclosure, but the equilibrium with
voluntary disclosure does not exist, the insider would like to precommit ( e x  an t e )  to  d isc lose  h is
date-l trade (if there were no mandatory disclosure). It is not clear, however, how one could
precommit. If, ex ante, the insider simply announces that he will disclose his trade, but this is not
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6. Concluding Remarks

‘The two major results of this paper are (i) the disclosure of insider
trades can lead to a less liquid market in which the insider is better off
and noninsiders are worse off; and (ii) such a consequence is generally
only possible if disclosure is mandated-if disclosure is voluntary,
then disclosure’ will not in general be forthcoming.

These results have implications for the debate on the short-swing
profit rule. This rule, Section 16(b) of the Securities and Exchange Act
of 1934, covers the insiders who are subject to the mandatory dis-
closure rules of Section 16(a) of the same act. Section 16(b) requires
insiders who buy and sell within a 6-month period to give up any re-
sulting trading profit. It has been argued that Section 16(b) has various
-adverse effects on matters of corporate ownership and governance.
For example, Black (1990) argues that institutional investors could
benefit by investing in large share positions in individual firms and
then monitoring the management, but Section 16(b) deters such share-
holder activism. This is because the liability for short-swing profits
reduces the liquidity of such institutions’ investments. Roe (1991) ar-
gues that Section 16(b) imposes similar costs on institutional investors
who attempt to act as a group in influencing control over corpora-
tions. In spite of such adverse consequences, our results indicate that,
consistent with the general view of Manne (1966), Section 16(b) may
deter manipulation. It limits an insider’s ability to profit by disclosing
a trade that moves the stock price and then trading in the opposite
direction. l6

Our results also indicate that such an antimanipulation device may
only be necessary as a complement to Section 16(a), which mandates
disclosure. Since voluntary disclosure is generally not forthcoming,.
such manipulations may not be possible without mandatory disclosure
regulations. .Therefore, if either insiders’ disclosures were not man-
dated or were mandated but not made available to the public, then
the short-swing rule may not be necessary. In futures markets, traders
who establish large long or short futures positions must disclose these
positions (the position size that triggers disclosure varies across con-
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tracts) to the Commodity Futures Trading Commission (CFTC). The
CFTC, however, does not make the information on traders’ positions
publicly available. A similar rule might limit manipulations in securi-
ties markets.

For individuals who are subject to the mandatory disclosure rules
under the Williams Act but not Section 16 (those holding between
5 percent and 10 percent of a firm’s stock and who are not managers
or directors of the firm), the short-swing profit rule does not apply.
Therefore, it would be useful to examine these trader’s trades to look
for evidence of the strategy studied here. In particular, once a trader
crosses the 5 percent threshold, how often does he reverse his trades,
and what is the profit on such trades?

Finally, as noted in the introduction, even for individuals who are
subject to the short-swing profit rule, short-term buy-sell strategies.
are possible if undertaken by two individuals. If the disclosure of a
trade by insider A moves the stock price, and if insider B knows that
insider A’s trade was not information based, then insider B knows of a
profitable trading opportunity. It would be interesting to examine the
Section 16(a) filings to see if there is evidence that multiple insiders
engage in the sort of trade reversals discussed here.

Appendix

Proof of Proposition 1. It was established in the text that if the in-
sider’s strategy satisfies Equations (2) and (5), then date-l bid and ask
prices are given by Equations (3) and (4), and for equilibrium date-l

Equations (8) and (9). It remains to establish that the insider’s optimal
strategy satisfies Equations (2) and (5). To do this, date-2 prices for

fied. Suppose that for an out-of-equilibrium order flow at date 1, the

his date-2 strategy is the same as Equation (2). Then, given the beliefs,
out-of-equilibrium date-2 bid and ask prices given by Equations (3)
and (4) yield the market maker a zero expected profit on the bid and
ask sides of the market. Given the out-of-equilibrium prices, the in-
sider’s optimal date-2 strategy satisfies Equation (2). This is because if
the insider is informed, he maximizes his payoff by buying (selling)

implies that he will trade 
bid and ask prices are given by Equations (3) and (4).





depending on whether he buys, sells, or-does not trade at date 2,
respectively. Thus, his expected utility if he sells and y outsiders buy
at date 1 and he trades optimally at date 2 equals

(29)

If he does not trade at date l, then Inequality (1) and the fact that

at date 2, and thus his expected utility equals

It is immediate that Equation (28) is at least as high as (30); at date 1,
buying is preferred to not trading. Comparing the expected utility of
buying at date 1 to selling at date 1,

which follow from Equations (3), (4), (8), and (9):



isfies Equation (2). Given that he buys at date 1, his date-2 position
0. That his optimal date-2 strategy sat-

isfies Equation (5) follows from the definitions of AR and BR. Similar
reasoning implies that the optimal strategy for an uninformed insider

1 also satisfies Equations (2) and (5). n

Proof of Proposition 2. It was established in the text that if the in-
sider’s strategy satisfies Equations (2) and (5), then the date-l bid and
ask prices are given by Equations (3) and (4), and for equilibrium

given by Equations (15) and (16). It remains to establish that given
such bid and ask prices, the insider’s optimal strategy satisfies Equa-
tions (2) and (5). To do this, date-2 prices for an out-of-equilibrium
disclosure, d = 0, must also be specified. As shown in the proof of
Proposition 1, for this out-of-equilibrium move, there are beliefs such
that the resulting date-2 prices are given by Equations (3) and (4).

Now consider an informed insider who observes θ = θ Η. Since

buy at date 2. Now consider the insider’s date-l trade. Given that it is
optimal to buy at date 2, the insider’s utility equals



if he does not trade at date 1, and

if he he at date 1 (since the date-2 price only depends on the insider’s
disclosure, the insider faces no uncertainty regarding the date-2 price).

exceeds (38). Thus, it is optimal for the insider to buy at date 1.
Similar reasoning implies that if the insider is informed and θ = θ L,
then it is optimal for the insider to sell at both dates 1 and 2. Thus,
an informed insider’s optimal strategy satisfies Equations (2) and (5).

Now consider an uninformed insider with 
date 1, then his expected utility equals

depending on whether he buys, sells, or does not trade at date 2,
respectively. Thus, his expected utility if he buys at date 1 and trades
optimally at date 2 equals

depending on whether he buys, sells, or does not trade at date 2,
respectively. Thus, his expected utility if he sells at date 1 and trades
optimally at date 2 equals

If he does not trade at date 1, then Inequality (1) and the out-of-

date 2, and thus his utility equals
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strategy for an uninformed insider with 
Given that he buys at date 1, his date-2 position is 

 That his optimal date-2 strategy satisfies Equation (5) follows
from the definitions of AR and BR. Similar reasoning implies that the
optimal strategy for an uninformed insider with 
Equations (2) and (5).

Proof of Proposition 4.

Suppose the insider’s trading strategy satisfies Equations (2) and (5)
= 

ask prices are given by Equations (3) and (4), and for equilibrium or-

bid and ask prices are given by Equations (15) and (16) It remains to
verify that given such bid and ask prices, the insider’s optimal strategy
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do so, date-2 prices for out-of-equilibrium order flows and disclosures,

(i) Consider an equilibrium order flow and an out-of-equilibrium

maker’s out-of-equilibrium beliefs are given by 

= 0. And suppose that if the insider trades at date 1 but
does not disclose his trade, then his date-2 trading strategy satisfies
Equation (5). Given these beliefs and this date-2 insider trading strat-
egy, the market maker’s expected profit on the bid and ask sides of
the market equals

respectively. That the insider’s optimal date-2 trading strategy, given
the out-of-equilibrium prices, satisfies Equation (5) follows from 

insider prefers to buy (sell) at date-2 if 
the definitions of AR and BR, which imply that an uninformed insider

(ii) Consider an out-of-equilibrium order flow and an out-of-equil-

the proof of Proposition 1, for this out-of-equilibrium move, there are
beliefs such that the resulting date-2 prices are given by Equations (3)
and (4).

Now consider the insider’s disclosure decision. Suppose the insider
buys at date 1. If the insider discloses his date-l buy, then the date-2
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prefers to disclose his date-l buy; whether he buys or sells at date 2,
he trades at a more favorable price. Similar reasoning implies that the
insider would also prefer to disclose a date-l sell. Thus

is optimal; the insider always discloses his date-l trade. Finally, since
the insider faces the same date-l and date-2 prices as with mandatory
disclosure, the insider’s optimal trading strategy satisfies Equations (2)
and (5) (by Proposition 2).

2. Suppose there is an equilibrium in which the insider’s trading

the date-l bid and ask pricing functions satisfy Equations (3) and (4),
and for equilibrium date-l order flows and disclosures, the date-2 bid

θ L,) buys (sells) at dates 1 and 2. For him to disclose his date-l trade
requires
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equivalent to

Inequality (48) implies

which simplifies to
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