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Rumors
JOS VAN BOMMEL*

ABSTRACT

A Kyle (1985) model with private information diffusion is used to examine the
motivation to spread stock tips. An informed investor with limited investment
capacity spreads imprecise rumors to an audience of followers. Followers
trade on the advice and move the price. Due to the imprecision of the rumor,
the price overshoots with positive probability. This gives the rumormonger the
opportunity to trade twice: First when she receives information, then when
she knows the price to be overshooting. In equilibrium, rumors are informa-
tive and both rumormongers and followers increase their profits at the ex-
pense of uninformed liquidity traders.

IT IS DIFFICULT TO DISPUTE that rumors have an important impact on stock prices.
Phrases like “Stock X soared amidst rumors of ...” can be read or heard almost
daily in the popular media. Yet an economic theory about the phenomenon is con-
spicuously absent. This article argues that the sources of rumors are small in-
formed investors who manipulate prices to increase their information-based
profits. Rumormongers can be skillful amateur analysts, investors with access
to serendipitous information such as suppliers or clients, or individuals with ac-
cess to inside information. They have in common that their trading capacity is too
small to fully exploit their information by trading in the stock market. A rational
expectations model shows that informed investors can increase their profits by
giving informative but imprecise trading advice to a chain of followers to manip-
ulate market prices.

In recent years, the Internet has proven a productive incubator of rumors. In-
vestors exchange information in chatrooms, newsgroups, and message boards.
Rumors can also spread through word of mouth or newsletters. This article con-
siders those privately communicated messages that contain information and hence
induce rational profit-maximizing investors to trade. The presented analysis
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abstracts from adverse selection problems between followers and rumormongers
and assumes that only traders with access to valuable information send rumors.
The problem of identifying credible information sources is left for future re-
search.

The paper’s analysis uses a special case of a Crawford and Sobel (1982)
signaling game in which an informed trader occasionally receives private infor-
mation about a security’s true value. Upon receiving the information, she trades
in a Kyle (1985) auction that represents a short period of trading activity. Because
her trade is swamped by the total trading volume, her price impact is negligible
so that she has information left after trading. To enhance her profits, the in-
formed trader spreads vague yet informative rumors to followers who, through
their collective trading, move the price. By spreading a binary (either a bullish
or a bearish) rumor whenever she knows a security’s future value, the rumor-
monger can steer the price to one of two rumor prices. Because the liquidation
value follows a continuous distribution, the rumor drives the market price be-
yond the true value with positive probability. This potential overshooting gives
the rumormonger the opportunity to benefit from her information twice: First
she trades in the direction of her information, then she trades in the opposite
direction when she knows the rumor to be overshooting. In the presented model,
the rumormonger increases her expected profits from being informed by more
than 50 percent.

The suggested rumor strategy is different from the fraudulent practice of
scalping, a practice where an uninformed manipulator buys a thinly traded stock
and then convinces others, often using false arguments and fake evidence, to buy
the stock while unloading his position at a profit.! The equilibrium presented in
this paper is based on rational expectations and is played within the law. To meet
regulations, rumormongers will send buy and sell rumors by privately telling fol-
lowers either “buy, I bought”or “sell, I sold”.

The strategies of followers and rumormongers are derived endogenously from
their profit-maximizing behavior. To find the optimal rumor mongering strategy,
I first consider the simplified one-shot game where rumormongers are restricted
to send honest buy and sell advice only. I then let informed traders spread rumors
when they have no information (they bluff), and finally I give them the freedom to
spread false rumors (they cheat). I find that the opportunity to cheat constitutes a
moral hazard problem for the protagonist. Opportunistic rumormongers would
like their followers to believe that they only send imprecise but honest rumors,
but cannot credibly commit to this behavior, because in a one-shot game, cheat-
ing is more profitable.

This finding contrasts with Benabou and Laroque (1992), in whose model jour-
nalists or gurus who receive noisy signals about a stock’s future value occasion-
ally cheat by revealing bad news in case the information is good to buy the stock
at a low price. Opportunistic manipulators get away with this deceitful behavior

!This practice, also known as “pump and dump,” becomes illegal when the sender of infor-
mation fails to disclose his interest in the stock or communicates untrue information.
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because the public cannot distinguish between fraudulent manipulation and
honest mistakes.

Our bluffing variant of the rumor game is akin to the strategy suggested by
Fishman and Hagerty (1995) for corporate insiders who are required to disclose
their trades. Mandatory trade disclosure decreases insiders’ profits due to an in-
creased price impact, but, at the same time, gives them the opportunity to bluff
that they are trading on information when, in fact, they are not. The authors show
that the insider’s gains from occasionally bluffing can be greater than the disclo-
sure-induced decrease in profits from information-based trading. John and Nar-
ayanan (1997) present an extension of this model and show that if good events and
bad events are asymmetric, insiders subject to trade disclosure also manipulate
when informed. Huddart, Hughes, and Levine (2000) study the problem of the
corporate insider in a Kyle (1985) setting and find that insiders add noise in the
form of random trades so as to hide their intentions. Similarly, Allen and Gale
(1992) show that an uninformed manipulator can mimic an informed trader and
occasionally fool the public into believing that there is good news about a stock.
In Brunnermeier (2000), informed traders add trade-based noise when they know
that there are other informed players in the market. Trading aggressively on their
imprecise information gives them the opportunity to unravel the information of
the other informed traders from the past order flow so that they maintain an in-
formational advantage even when their own information is revealed.

Like the above-mentioned studies, this paper hinges on the fact that noise is
the informed trader’s friend: When regulations or competing informed traders
reduce uncertainty, insiders attempt to confuse the market with trades and an-
nouncements. In this paper, informed traders add noise to the system to overcome
their wealth constraint. Most research in market microstructure postulates in-
formed agents of unlimited wealth who face the problem that their trades have a
price impact. Kyle (1985) suggested that informed traders ration their trades so as
to minimize the price impact. However, given today’s large daily trading volumes,
few non-floor traders will be concerned with the price elasticity of demand. In
this paper, the informed traders are relatively small and cannot fully exploit their
informational advantage by playing the Kyle game.To overcome their wealth con-
straint, they play a rumor game.

Alternative vehicles through which informed investors can monetize excess in-
formation are studied by Admati and Pfleiderer (1986, 1990). In their 1986 paper,
the authors suggest that informed investors sell information through newsletters
with personalized noisy signals.? Admati and Pfleiderer (1990) suggest that in-
formed traders start a mutual fund to maximize their information-based profits.
They analyze the fund managers’ problem and suggest they charge a two-tier
management fee. Whereas the newsletter and mutual fund strategies provide
the informed trader with more profits than the rumor strategy, the barriers of

2Selling news comes with several complicating externalities. Buyers can resell purchased
information, moral hazard problems between agents exist, and information leaks into the
market price due to trading of information buyers. Admati and Pfleiderer (1986) focus on the
information leakage problem: Information buyers reveal information by trading on it.
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entry of the money management industry are too high for the investors consid-
ered in this paper.

The paper is organized as follows. Section I describes the model and the
players’equilibrium strategies without rumor mongering. In Section II, the model
is adjusted to accommodate private information diffusion. In the adjusted model,
three rumor strategies—“honest,” “bluffing,” and “cheating”—are analyzed. In
Section III, the message space is made endogenous. This is important because un-
like a limited wealth, a restricted message space is unrealistic. With unrestricted
communication, informed rumormongers will use messages in the form of {“stock
goes up a lot or down a bit,” “stock goes down a lot or up a bit”} to maximize their
profits. The intuition behind these informative but imprecise messages is that va-
gueness is the key to the rumormonger’s profits. Section IVexplores how repeated
interaction and security regulations affect the suggested equilibrium. A discus-
sion of how the model can explain puzzling but pervasive empirical observations
is contained in Section V. Section VI summarizes and concludes. Proofs are in the
Appendix.

I. The Model

In a Kyle (1985) auctions market, one informed trader with limited wealth and
a continuum of noise traders submit orders to competitive market makers who
execute the orders at a price that earns them zero expected profit. The informed
trader knows the asset’s liquidation value, 0, which is a random variable from a
uniform probability distribution between — 2 and 2: ¥ ~ U[-2, 2].3

Before ¥ is exogenously revealed, N sequential auctions take place. At auction
n, the noise traders’aggregate demand, i&,, follows the Standard Normal probabil-
ity distribution. Noise demand is independent over the N auctions and is uncor-
related with 0: & ~ N(0, I), cov(i, 0) = 0. The noise demand & models the
liquidity needs of uninformed market participants and does not depend on the
presence of informed traders or on the equilibrium played. As in other models
in this literature, the noise demand is the source of the informed traders’ profits.

One risk-neutral informed trader, the leader, L, sees 0 before the first auction.
She has a trading capacity of x;, which is very small relative to the standard de-
viation of the noise demand: 0 <xy « 1. L conditions her trade in auction n, X,, on

v and on the demand history to date, H, 1 ={y;,i=1, ...,n—1} where
¥; = X; + ;. Or, at auction n, Ls trading rule is %, = X, (0, H,_1). Ls strategy is
a series of trading rules X = (Xj, ..., Xn).

At auction n, competitive market makers, M, set the auction price, p,, equal to
the expected v given the demand history H,;: p, = P,(H,). The strategy of M is a

3 Using this Uniform distribution instead of a Normal distribution simplifies the exposition.
Any distribution can be used to demonstrate the intuition of this paper. For tractability, v is
standardized around zero. Using a liquidation value distributed U[$9, $102] provides the same
insights.
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series of pricing rules P = (Py, ..., Py). The discount rate between auctions is
zero.*

Kyle (1985) showed that an informed investor with unlimited wealth maxi-
mizes her profits by rationing her trades. The important difference with Kyle’s
analysis is that L has very small trading capacity relative to the standard devia-
tion of the noise demand. Solving the equilibrium (X, P) with limited wealth is an
interesting challenge. One can however conjecture that a solution will still tell L
to ration her trade over the N auctions so as to minimize information leakage. To
keep the analysis tractable, I avoid a rationing equilibrium by assuming a small
round trip transaction cost ¢ « xz, that makes rationing unprofitable for L. Hence,
in the first auction, L buys x;, units whenever she sees U >c¢ and sells x; when
she sees U< — c. The following proposition characterizes the equilibrium price
process.

ProposiTION 1: In a trading game described above,
(1) the price process is given by

(v — x1) — Ho(y1 + x1)
o(y1 — x1) + o(y1 +x1) + 2Z=0(y1)

p1=Pi(H) =

where ¢ is the pdf of the Standard Normal, and p, = P,(H,) = p1Vn > 2;
(ii) L’ expected gross profit, E[I11]siien: = XL

The pricing rule P;(H;) = P;(¥;) follows from competitive, Bayesian-updating
market makers. Upon observing the total demand y;, M infer that L either sold x;,
did not trade, or bought x;. M multiply the likelihoods of these events with the ex-
pected values of U conditional on the events. Only at the first auction does the price
depend on the demand. At the following auctions, the price is perfectly inelastic
because M know that the demand carries no information. Since the informed de-
mand x;, is very small compared to the standard deviation of the noise demand, Ls
price impact from the assumed strategy is very small so that her ex ante expected
profit approaches x;.The Appendix contains a proof that, for small x;, the transac-
tion cost c that is necessary to keep L from rationing is small compared to x;. The
proof is based on the fact that the additional profit from rationing (and hence mini-
mum c that keeps L from rationing) is, at most, the expected price impact from trad-
ing x7, and that the expected price impact goes to zero faster than x;.

II. Rumors

The above analysis shows that a small informed trader has a negligible price
impact and therefore has information left after trading. This section examines

4The protagonist of the model is female, followers (introduced in Section II) male, and mar-
ket makers are referred to with plural pronouns.
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how L can increase her profits by spreading rumors. The basic idea is that
L manipulates the price by sending imprecise rumors to an audience of followers
who trade on them. If the price happens to overshoot, L will reverse her position
before exogenous revelation. To model the proliferating rumor, profit-maximizing
followers are added to the game. To accommodate the bluffing strategy, L is as-
sumed to receive a perfect signal only occasionally.

AssumpTioN: L, whose maximum market position is xy, units long or short, sees ¥
with probability q before the first auction. In the first auction, L trades conditional on
her signal: ¥, = X1(0) € {xr, — x1.}. After each auction, L gives advice, A€ {“buy,’
“sell” “...”} to m followers, E. When receiving advice, each follower trades xpunits in
the recommended position. After each auction, all informed followers pass the advice
to m uninformed followers. At the final auction, L trades Xn () € [—2x1,, 0] whenever
% =x1, Xn(0) € [0, 2x1] whenever X, = —x;1, and Xn(V) € [—xr, x1] whenever

% =027

DEFINITION:  x(n) is the absolute value of the potential informed demand at the nth
auction: x(1) =x;, x(n)=m"" " VYxpvn>1. Or, the total informed demand at the nth
auction is X, = x(n) if A ="buy; x, = —x(n)if A="selland X, =0if A=“...".

The role of the followers is to reveal the rumor gradually to the market makers.
The proliferation of the rumor is modeled as an exponential diffusion process.
Through the followers’demand, M will eventually assess the nature of the rumor.
The trading capacity of a follower, Xz, is in the same size-order as x;. Like L, fol-
lowers do not ration their trades: The presence of competing informed followers
gives followers the incentive to trade aggressively immediately after receiving
the rumor.® Although followers’ behavior is assumed to be exogenous, it will be-
come clear that followers expect to profit from trading on rumors. The message
space {“buy’,“sell”,“...”} is, for the time being, exogenous. In Section III, I look for
the message space that maximizes the rumormonger’s profit. In the final auction,
when the rumor is fully incorporated in the price, L can “flip” her position by
trading 2x; or — 2x;.

L reverses her position whenever her rumor leads the price to overshoot the
true value. Because the price can never be larger (smaller) than the rumor price,
L will wait to reverse her position until the rumor is fully incorporated in the
price and the overshooting (if any) is at its maximum. Without loss of generality,
I assume that Ls second trade takes place in the final auction.”

5These constraints follow from the fact that L cannot go more long or short than x;. It ne-
glects (for tractability) L’s profits on the trade at the first auction.

5 Admati and Pfleiderer (1988) and Holden and Subrahmanyam (1992) show that competing
informed traders trade more aggressively on their information than a single informed trader.

"We could give L the opportunity to reverse her position before the final auction (e.g., as
soon as the price reaches the rumor price), but this would not change her profits from rumor-
mongering nor the intuition of the paper. Note also that once it is common knowledge that
there is a “buy” or “sell” rumor in the market, trades no longer have a price impact. Hence
there is no reason for L to ration her flipping trades.
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In the following, the optimal strategies of three L types are derived. First, I
consider honest informed traders who send a “buy” rumor whenever they know
0>0, a“sell” rumor whenever they knows <0, and announce “...” when they do
not see 0. I then consider bluffing L types who may spread “buy”or “sell” when they
do not see . Finally, I consider opportunistic types who are free to spread false
rumors: Advising “buy” (“sell”) when they know that v < (> )0. For the time being,
the three types are constrained by their codes of conduct. In this section, we will
see that intrinsic honesty pays, and in Section IV it is shown that apart from mor-
al codes, reputation concerns and regulations can motivate opportunistic types
to refrain from bluffing or cheating.

A. Honest Rumors

This subsection discusses how an honest L can increase her expected profits
from spreading rumors. An honest L incurs a large nonpecuniary punishment
from spreading false or bluffing rumors. Ls type is common knowledge.

The crux of the rumor strategy is that L manipulates the price by steering her
followers’demand. Although L's own trade is practically invisible to M, an expo-
nentially increasing followers’ demand is not. When the nature of the rumor is
—through the aggregate demand—revealed to M, the price stabilizes at the
rumor price 1or — 1.2 A profit maximizing L waits until o is exogenously revealed
whenever she sees |U] >1, but reverses her position before exogenous revelation
when she knows |7] <1.

ProposiTioN 2:  In equilibrium of a rumor game with an “honest” L and F,

(1) Lplays:
(—xr, “sell”, 0) when she sees —2 <D< —1
(—xr, “sell”’, 2x;)  when she sees —1 < 0<0
(xr, “buy”, —2x1) when shesees 0<0<1
(xr, “buy”, 0) when she sees 1<0<2
(0,...”,0) when she does not see 0
and M play

1-— e_22nytx(i)

P.(H,) = E[v|H,] = ;

2 L=a Eg P -3x(0) 4 1 | p-2Eayx(i)

.y OE[Pn|“buy”] _  OE[Pn|“sell” OEpnl =] _ .

(11) on > O, on < 0, o > 0,

(ill) Al,lm E[ﬁN’“buy”] =1 Al,lm E[i)N,“sell’v] = -1 Al]im E[Z)NI“ ”] _ O,
(]-V) Al]lm Var[f)N] = 0,

8 Alternatively, the price also reaches 1 or —1 when the rumor reaches one of the market
makers. To keep the model tractable, this variant is ruled out.
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O Bl = = Jaxe( [ Elpali] ~ Blpiba] + (Elpwli] — )
N — o0 0

+ /12 (v— E[ﬁ1|xL])dv)

silent*

3 3
~ QqXL ~ éE[HL]

Proposition 2(i) gives the equilibrium strategies of L and M if the informed
trader is known to be of the honest type. In contrast to the equilibrium of the
silent game L always trades when she sees v because the trading payoff is greater
than the (small) transaction cost ¢ for all ve [ — 2, 2]. Propositions 2(ii) and 2(iii)
state that if L spreads a rumor, the expected price increases monotonically to 1 or
— 1. In the absence of a rumor, the expected price will be zero. Proposition 2(iv)
implies that convergence to 1, —1, or 0 is in expectation and in probability.
Proposition 2(v) states that the expected gross profit of an honest L, E[T11]xonests
is 50 percent greater than the expected profit of a silent L.

The equilibrium is of the perfect Bayesian kind: All players’strategies are prof-
it maximizing given information and beliefs, and beliefs are correct.” The intui-
tion behind the optimal (nonlinear) price function is that at every auction, M use
the aggregate demand y, to update their beliefs about the nature of the demand.
Notice that a sufficient statistic for the conditional expectation of ¥ is X,y;x(),
which means that the significance of each observed demand y; is weighted by
the nllé;\gnitude of the total informed demand that might be present in the ith auc-
tion.

The first integral in Proposition 2(v) denotes Ls profits from flipping in case L
sees |0] <1. In this case, she makes a profit of x;, from liquidating a long (short)
position before revelation, plus (1 — v)xz, from liquidating a short (long) position
upon revelation. The second integral denotes L's profits if she sees |0]>1. Since
the expected gross profit of a small L who does not spread rumors is approxi-
mately qE[I1; siens = gX1, an honest L can increase her profits by 50 percent using
the rumor strategy.

9 Note that in equilibrium L does not profit from sending a rumor if she sees |v| >1. How-
ever, neglecting to send a rumor when seeing |v| >1 does not support the equilibrium. Hence,
if rumormongering bears a small cost, the suggested equilibrium (ir the one-shot game) breaks
down.

0Two remarks are in order: (1) When L flips a long (short) position, she can go short (long)
more than xz, units because she made a profit on the trade made in the first auction. I impli-
citly assume that profits are small relative to the investment and ignore the increase in trad-
ing capacity to avoid unnecessary complexity. (2) I also ignore the profits that L can make
from knowing the absence of a rumor. When no rumor is sent, the price follows an erratic path
to zero. In practice, L could exploit this information by buying (selling) when she sees a nega-
tive (positive) price. A simulation using 0 ~ U[98,102] shows that the (small) effects of (1) and
(2) that increase Ls profits from rumormongering are significantly larger than the negative
effect of the price impact at the first auction.

' s net profit is slightly smaller than 3 gx;, due to the transaction cost c. Note however that
Ls profit from playing the honest rumor game, E[I1;]xoness, 18 slightly higher than E[IT;]siens
because in the rumor game, she trades always, even for v near zero.



Rumors 1507

Figurel. Simulation of the honest equilibrium. The graph displays the price paths of
three trading rounds with x; =xz=0.01, n=2, and N=38.

Followers too expect to make a profit from the rumor game. Early followers
expect a profit of almost gxz whereas late followers’ expected profits go to zero.
The fact that following is profitable justifies the assumption that followers follow
the leader in both trading and rumormongering.

Although the analysis focuses on informed traders of modest wealth, the
rumor strategy can also be used by wealthy informed traders. All informed
traders of finite wealth can increase their information-based profit using the
rumor strategy, albeit by less than 50 percent. A simulation shows that the re-
quirements of a small L and many auctions to attain the 50 percent increase in
profit are easily met.

To illustrate the model, I simulate three rounds of eight auctions with
x;,=xp=0.01 and m=2. Figure 1 shows two rounds where L is informed and
spreads a rumor. In the first round, L knows that v= —1.75. She sells x; and
spreads a “sell” rumor. Her profit is 1.75x;. In the second round, she knows
v=04. She buys x;, spreads a “buy” rumor, and, when the price stabilizes at
rumor price 1, she flips her position by selling 2x;. Her profit in this round is
1.6x;, four times the silent profit of 0.4x;. In the final round, L does not see v, does
not trade, and does not spread a rumor. Still, the price fluctuates before
stabilizing at zero because M conjecture that the erratic demand may contain
trades of L or F.

B. Bluffing

This subsection considers an L of the bluffing type. This type faces a private
nonpecuniary punishment for spreading false rumors, but may bluff a rumor
when she does not see 0. Ls type is assumed to be common knowledge.

Also a profit-maximizing bluffing L can use rumors to manipulate the price to
her advantage. When informed, L spreads honest rumors and thereby maintains a
reputation of being a valuable source of information. When uninformed, L invests
her entire endowment in a random market position and subsequently spreads a
rumor corresponding to the position taken. Because her followers believe that
the rumor may contain information about o, they follow L's rumors and bid the
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price in the, for L, desirable direction. The next proposition characterizes the
price process when L is known to be of the bluffing type.

ProposITION 3:  In the equilibrium of a rumor game with a bluffing L,

(1) L plays honest whenever see sees U, and plays (xg,“buy’, — 2x1) or
(—xz,“sell”, 2x1) with equal probabilities when she does not see 0. M play

. 1-— e—2):ny,x(i)
Pn(Hn) = E[U'Hn] = ql + e—22ny;x(i) I
.on OE[pn|“buy”] _ OE[pa|“sell”] _
(i) on - on >0,
Al[im Elpn|“buy”] = —Allim Epn|“sell”] = g; Al,im Var[py] = 0;

(iii)

1
E[HL]bluff X gxXL (3 —2q + 5(]2) >E[HL]honesth'

Proposition 3(i) gives the equilibrium strategies of L and M.The pricing rule of
M again follows from Bayesian updating. Its quotient assesses whether the rumor
is bearish or bullish. A bullish rumor results in predominantly positive demands
¥i, letting the quotient converge to one. If the rumor is bearish, the quotient con-
verges to negative one. Because the rumor is bluffing with probability 1 — g, the
rumor prices are —q and ¢. Proposition 3(ii) implies that in the presence of a
“buy” (“sell”’) rumor, the market price converges to ¢ (— q) in expectation and
probability. Proposition 3(iii) shows that the profits of a bluffing L, E[IIz]puz
are higher than those of an honest L.

C. Cheating

In this subsection, an opportunistic L is considered. An opportunistic L, who
has no scruples against spreading false or bluffing rumors, can cheat by acquiring
a market position opposite to the information she has. When cheating, L sends a
false rumor (a rumor that induces a price with the opposite sign of D), and flips
her position at the final auction before revelation.

The problem for an opportunistic L is that she always has an incentive to cheat
on any informative equilibrium. Therefore an opportunistic L cannot credibly
transmit information to the public.

PropoSITION 4:  In the equilibrium of a rumor game with opportunistic L,

_ o0 —x1) = o(1 +x1)
B =06, ) T o +x)’
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Pn = Pu(H,) = p1Vn > 2, there is no information transmission after the first auction,
and Ls profits reduce to qE[I1 ) gitens

Proof: Through the trades of followers, M can always infer L's rumor from the
observed demand. Hence, in equilibrium, the price eventually stabilizes at the
expected value of U given advice A and the beliefs about L's equilibrium strategy
o2 Or, py = E[D|A, o). If in any equilibrium, advice A’ of any strategy o/, leads
to a rumor price E[0|A’, 67| > (<)p1, the profit-maximizing L will always cheat on
this equilibrium by spreading A’ whenever she sees 0 < (> )0, and reverse her posi-
tion at the final auction. But then E[0|A’, 6] cannot be > (<) 0, a contradiction.

Proposition 4 says that due to the availability of the cheating strategy, no rumors
will ever be believed and an opportunistic L loses all rumor profits. The cheating
strategy thus burdens an opportunistic L with a moral hazard problem. She would
like to commit not to cheat, but she cannot credibly promise such behavior.

II1I. Equilibrium with Endogenous Message Space

In the preceding section, it was shown that informed traders whose trading
capacity limits them to fully capitalize on their information advantage spread
rumors to enhance their profits. Whereas many traders are subject to a wealth
constraint, exogenous restrictions on the rumor messages are less realistic. To
analyze the rumor strategy rigorously, it is important to investigate the rumor
game with an endogenous message space. As in the signaling model of Crawford
and Sobel (1982), the ex ante expected profits for the strategic players depends on
the messages employed by the sender. Because in the rumor game the message
space is chosen by L, only the message space that maximizes L’s profits meets
the intuitive criterion of Cho and Kreps (1987).

To facilitate the search for the profit maximizing messages, I analyze a game
with an honest L who always sees U (¢ =1) and invoke the revelation principle
(Myerson (1979)) so that I only need to consider messages that are complete sets
on [ -2, 2]. Honesty then implies that L says “(a, b]” if and only if she sees
a<? < b. Given that competitive market makers eventually deduce the rumor
from the demand, with each value v a message A(v) is associated as well as a
rumor price p(v) = E[0|0 € A(v). Within this framework, I can calculate
Ls expected profits for a given message space. I only need to calculate the rumor
price p(v) for each y, deduce L's optimal trading tactic given y, and integrate over
all possible v’s.

The trading tactic for a given v can be of two types: (1) only trade at the first
auction, which is optimal if v lies beyond its rumor price, or (2) trade at the first
auction and flip before exogenous revelation. The latter tactic is optimal if v is
smaller than its positive rumor price or greater than its negative rumor price.

Only the second strategy exploits the rumor’s imprecision and generates extra
profits (vis-a-vis playing the silent game), and the extra profits are increasing in

127, could use a mixed strategy. Hence ¢() is a probability distribution over the strategy
space {xz, —xr, 0} x {“buy;” “sell,” “ "} x {2x;, —2xz, 0}.
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the distance between v and p(v). Because the ex ante expected profits are calcu-
lated by integrating the v-contingent profits over [ — 2, 2], it is optimal to have one
rumor price at each side of zero. Using the above observations, I look for sym-
metric message spaces of the following kind: {“[ — &, 0Ju (¢, 2] “[ -2, — &)U (O,
£]7}.The first message leads to rumor price p = %(2 — &2, the second message leads
to — p. I conjecture that the ¢ that maximizes L's profits, £* is larger than p. Then
any 0 € (=¢, &) calls for “flipping,” while any v € [-2, — &) U (&, 2] calls for the
“only trade at the first auction” tactic, so that the expected profit for an honest
trader is given by

1 [¢ 0 1 [¢ 1,4
E[l'[]:—/ ((2—£)+v)dv+—/ vdv=1+¢—-3¢ (1)
2 o 2 2
The expected profit is maximized at £* = 1/2/3 = 0.8165. With this strategy,
p = 2/3, which confirms the conjecture that {*> p. With ¢* = /2/3, Ls expected
profit is 1.544, an increase of 54.4 percent with respect to spreading no rumors.
Announcements like “Dis higher than 0.8165 or lies between — 0.8165 and 0”and
“vis lower than — 0.8165 or lies between 0 and 0.8165” may not be very practical.
Still, from the revelation principle, we know that any set of messages can replace
the full information messages. This section therefore shows that in the Pareto
optimal and Cho and Kreps (1987) intuitive equilibrium, any bullish rumor (e.g.
“the stock is hot,” “If I were you I'd buy this stock”) means that stock can either go
down a bit or up a lot.

IV. Supporting the Informative Equilibrium

In Section II, it was shown that if opportunistic informed traders spread ru-
mors, they are not believed. In this section, I investigate how also in a game with
opportunistic types, the honest equilibrium can be supported. First, I direct my
analysis to the repeated rumor game. Studying the repeated game is important
because informed investors can only earn and maintain a reputation through re-
peated interaction. Then I discuss how SEC regulations support the informative
equilibrium.

A. Repeated Games and Reputation

Clearly, a repetition of the equilibrium derived in Section II is a Nash equili-
brium for the repeated variants. In the rumor game with a knowingly opportunis-
tic L, the repeated equilibrium of the stage game predicts that rumors never
transmit information. The reason behind this sad equilibrium is the moral hazard
problem of the rumormonger: her incentive to send false rumors.

Using a standard reputation model it can be shown however that with a dis-
count factor 6 greater than q_48—§’ the informative honest equilibrium can be sus-
tained, even if L is opportunistic. To see this, consider an opportunistic
informed L in the honest equilibrium with “buy” and “sell” rumors. The value of
her game is x(max(9, 2 — 0)+7% 2 q. If she cheats she makes a quick xz(2 + 0),
but only an expected gx;, per round thereafter. Hence, to support honesty we
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need: max (v, 2 — 0)+1%52 ¢>2+ 0+125q V0, or (after some algebra) & >4 Now
consider an uninformed L in the honest equilibrium. The value of her game is
125 3gx. if she does not spread a rumor (she spreads “ ”) or 2x;+1%; 3 gx, if she
deviates and bluffs.”® To keep her from bluffing we need: ;2 2g>2+%5 3g or
o >q—% 115 To gauge the importance of this restriction, consider trading rounds
of one month and a monthly risk-adjusted discount rate of one percent (6 = 0.99).
In this case, L must see U with a probability of at least eight percent every month
(about once a year) to support the informative equilibrium.

In the above, reputation is measured by the value of the continuing game. Still,
in reality, a stock-pick reputation will vary over time, and its value is likely to be
higher than simply the continuation value of the rumor game discussed here.
Moreover, sufficient reputation capital may give rumormongers access to more
profitable games such as the newsletter- or fund-manager business (Admati and
Pfleiderer (1986, 1990)). Access to more profitable information liquidation vehicles
provides skilled analysts with even greater incentives to stick to the “honest” ru-
mor game.

B. U.S. Securities Laws

Probably the most powerful deterrent from “cheating” or “bluffing” is provided
by U.S. securities laws. According to Section 17(b) of the 1933 Securities Act, it is
illegal to give trading advice to other investors without disclosing one’s own in-
terest. Section 10(b) of the 1934 Securities Act regulates “the use of manipulative
and deceptive devices” According to this section and rule 10b-5 thereunder, it is
unlawful “[for any person] to make untrue statements about material facts or to
omit to state a material fact necessary in order to make the statements made, in
the light of the circumstances under which they were made, not misleading [in
connection with the purchase or sale of any security]” In other words, current
regulations forbid lying about relevant facts in order to manipulate the price.
Hence, the regulations make the cheating and bluffing strategies illegal, but do
not prevent the informative equilibrium suggested in this paper.

The regulations concerning fraudulent manipulation are vigorously enforced
by the SEC. Because the Internet is particularly susceptible to illegal manipula-
tion practices, former SEC chairman Arthur Levitt created the Office of Internet
Enforcement to enforce securities law in cyberspace. The office warns investors
against fraud through a variety of programs and employs more than 250 “cyber-
cops” to search the Internet for scams and scalping schemes.

The most common suits filed by the SEC concern “pump and dump” schemes,
where offenders spread deceitful messages, sometimes using fabricated press

13 Bluffing brings L a quick profit of 2x;. With equal probabilities, L bluffs either correctly
and can continue the “always honest” equilibrium worth rfsgqu, or incorrectly, in which case
she descends to the bad equilibrium worth 1676qu'

If the Pareto optimal game of Section III is played this requirement reduces to
6>17.35/(7.35 + q).

!5 Notice that a rumormonger in the honest equilibrium is more inclined to bluff than to
cheat: The binding restriction derives from the requirement that bluffing is unprofitable.
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releases, with the objective to manipulate prices. Another common infliction is
deliberately misrepresenting one’s identity or track record. The tendency to en-
gage in these practices suggests that equilibria with reputed honest rumor-
mongers and informative rumors exist alongside unscrupulous individuals who
try to free ride on the informative equilibria.

V. Empirical Implications

If a rumor game can survive the moral hazard of cheating, rumors are informa-
tive. This means that followers, especially early followers, profit from trading on
rumors. This prediction is corroborated by several event studies on public and
nonpublic announcements.

Whereas recommendation event studies disagree on the price impact of pub-
lished recommendations, most studies agree that before the publication of recom-
mendations, significant price buildups occur. Representative studies are those of
Lloyd-Davies and Canes (1978) and Liu, Smith, and Syed (1990), who study the im-
pact of recommendations in The Wall Street Journals “Heard on the Street”
(HOTS) column. The article reports positive abnormal returns during the 10 days
prior to publication and significant positive abnormal returns on the event day
and the two days preceding to the event. The authors suggest that publication in
the HOTS column is the latest step in an information diffusion process. Similarly,
Mathur and Waheed (1995) report significant excess returns preceding the pub-
lication of recommendations in Business Week's “Inside Wall Street.” Pound and
Zeckhauser (1990) and Zivney, Bertin, and Torabzadeh (1996) find price buildups
of seven percent before publication of takeover rumors in The Wall Street Journal.
They also find that approximately half the takeover rumors led the price to over-
shoot. This is nicely consistent with the models presented in this paper.

The rumor theory is also corroborated by event studies on unpublished tips.
Bjerring, Lakonishok, and Vermaelen (1983) assess the value of the privately com-
municated advice of a Canadian stockbroker. Their study shows significant gra-
dual abnormal price increases during periods that a stock was a (privately
circulated) recommended buy. Dimson and Marsh (1984) ex post analyze the use-
fulness of the advice from 35 U.K. brokers. Although some brokers gave better
advice than others, they find listening to the privately communicated advice to
be profitable.

Another platform for the diffusion of stock tips is the Internet. Many Internet
discussion forums record thousands of messages per day. The most popular Web
sites have rules and enforcement mechanisms to support an honest exchange of
information that is based on reputation.'® Several recent studies report evidence
on the effect of Internet postings on security prices. Wysocki (1999) studies the
predictive power of posting volume on Yahoo! message boards for 50 stocks and

6 Discussion forums such as siliconinvestor.com, ragingbull.com, and the motley fool (fool.-
com) restrict posters to a single username and employ webmasters to police the site for illegal
activity.
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finds that overnight posting volume is a significant predictor of next day trading
volume, return variance, and to a lesser extent, abnormal returns. He concludes
that “posting activity is not just noise, but associated with real information
flows” Similarly, Bagnoli, Beneish and Watts (1999) find that whisper numbers,
unofficial earnings forecasts that appear on Internet message boards, predict
stock returns. On the other hand, Dewally (2001), Tumarkin and Whitelaw
(2001), and Antweiler and Frank (2001) cannot find any predictive power of Inter-
net postings. The latter two papers however find a significant explanatory power
of posting activity for next day volume and volatility, while the former two papers
report conspicuous abnormal returns prior to posting events.”” The above-men-
tioned findings combined do not reject semi-strong market efficiency, but do cast
doubt on the strong form of the EMH: Whereas econometric analysis of Internet
message board postings do not predict stock returns, electronic grapevines may
offer valuable information about future stock prices.

VI. Summary and Conclusion

After having made an informed investment in the stock market, investors are
inclined to tell friends and acquaintances to follow their actions. This behavior is
most common among small investors who try to gain a reputation. This article
shows that the propensity of rumormongering in financial markets is more than
a symptom of the psychological trait that man is prone to justify and defend his
own past actions. A dynamic model with rational profit-maximizing traders
shows that spreading rumors makes economic sense, as it increases demand for
a security and can drive its price beyond the price that the rumormonger pri-
vately knows.

Three rumor strategies are discussed. First, rumormongers spread honest
rumors only. A rumor will drive the price to a rumor price, at which informed
traders will reverse their position whenever they know the rumor price to be
overshooting. Then, informed traders may bluff rumors when they have no infor-
mation and trade on them. Finally, rumormongers can cheat by spreading false
rumors and trade on them. It is shown that this last strategy imposes a moral
hazard cost on rumormongers: If followers understand that an informed trader
has an incentive to cheat, they will no longer take notice of rumors.

An analysis of repeated games shows that under relatively weak conditions,
the honest equilibrium can be supported. Even opportunistic rumormongers will

" Dewally (2001) uses isolated postings on Internet newsgroups misc.invest.stocks and alt.
invest.penny-stocks. He finds that, on average, postings do not predict future performance but
are preceded by significant positive drifts. If however pre-posting performance is bad, post-
posting performance is significantly positive. Tumarkin and Whitelaw (2001) study message
volume and opinion changes on ragingbull.com. Although messages do not predict stock re-
turns, messages (quantity and opinion) are predicted by stock returns, volumes, and lagged
message volume. Antweiler and Frank (2001) study both Yahoo! and ragingbull.com postings.
They use intraday data and find significant predictability between message volume, bullish-
ness, trading volume, and volatility.
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refrain from bluffing or cheating because they may lose their reputation and
hence the ability to manipulate prices.

Appendix
A. Proof of Proposition 1

The competing M set the price after the first auction so that P, (H;) = E[D|y1].
To find E[0]y1], I integrate over the conditional distribution of ¥ given 31, f(v|y,),
which can be found by dividing the joint pdf of (7, ;) by the marginal pdf of ¥,.
f(vy) follows from the joint pdf of (D, }), L's strategy, and the fact that
5/1 = 561 + fl,ll

f.3) =%o(1+x) forve[-2 —c)
=2o0n) for v € [¢, c] (A1)
=201 —x1) forve (e 2.

The marginal distribution of ¥; distribution is then

fr (1) = /f(v, y) = g;—cw(yl +x0) + = g(y1) +E<p(y1 —XL). (A2)

2 4
So that is
f, 1) o1 +x1) o
Fobn) = = @ eln —x1) + oln +x2)) + Begrn) 7V ER )
= (1) for v € [—c, ¢]
(2 =c)(@(y1 — %) + @(y1 +x1)) + 2c0(y1)
_ o(y1 —x1) .
= B (00 =) + o0r T 0) T 200y TV E (@2
(A3)
To find E[0]y;] we integrate
o _ Boln —x1) — e +x1)
Elpbn] = /u v dflvly,) = o1 —x1) + o(y1 +x1) + () (A4)

Because x7,«1, P1(31) = p1 = 0, and E[I11])sjen:~ XL

B. Proof that the necessary transaction cost that keeps L from rationing is very small.

The lower bound for the transaction cost necessary to keep L from rationing is
the ex ante expected price impact of trading x;. The expected price impact
(denoted EPI(x;)), can be calculated by integrating over the noise demand distri-
bution:

o - 20 (uy) — 252 (u1 + 2xz)
EPI(xz) = E[p1|x1] = /(p(u1) 2 o(ur + 2xL) + 2 p(ur +x1)

do(u1).  (A5)
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Below I show that V ¢ € [0, 2], EPI(0)=0, EPI'(0)=0, and EPI'(x;)>0V x>0,
which proves that for small x;, the expected price impact, and hence the neces-
sary transaction cost to keep L from rationing, is small compared to x;. Numeri-
cally I find that for x; = 0.1, the minimum c to keep L from rationing, c,;,, is 0.01,
for x7 = 0.01, ¢, = 0.0001, and for xz, = 0.001, ¢,,,;;, = 0.000001.

EPI(0) can be found directly by substituting x; = 0 in (A5). Substituting u for u;,
x for xz, C for 2+ ¢/2, K for 2¢/(2 — c), and recognizing that ¢'(x) = — x@(x)) we
find that

EPI (x C/ (u+2x)p(u + 2x)(@(u) + (v + 2x) + Ko(u + x))d(p(u)
(o(u) + o(u + 2x) +K(p(u+x))
+C/((p —p(u+2x))(2(u+2x)p (u+2x)+K(u—;—x)(p(u+x))d(p(u).
(o(u) + o(u+2x) + Ko(u + x))

(A6)

EPI’'(0) can be found by substitution; EPI’(x) >0 follows upon recognition that
the integrands cross zero at and are symmetric around u = — x, while the integra-
tors are central around u=0.

C. Proof of Proposition 2

The equilibrium strategy of M is to set the market price equal to the expected
value of ¥ given H,,. If L plays the suggested (honest) strategy, the pricing rule of
M can be found similarly to the proof of Proposition 1. The joint pdf of v and the
y-vector is

1 9 1 2
1 52 =5 (n—x(i))
f(v,y)=4—{(1—q)e 2; +qe 22": } for v>0

1 3% 5D (i)
W{(l—q)e 2; + qe 22”: } fOI‘USO. (A7)
Y

the marginal distribution of y is

52

137 (n—x())?
) )n/2{< e L

(A8)

e n

%Zmﬂw}

Do
Q
+

[\J e

where x(1) = x;, and x(n) = m(m + 1)~ ? xg is the absolute value of the informed
demand at the nth auction.
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The conditional distribution of v is

x (i) —Sx(i)?
O (1-q)+ge" ™"
N i) —x(i)? - ,xi—lxi2
f) 4{(1_q)+%(e;y.<>2<>+e;y<>2<>)}

S yix(i) —gx(i)?
1— 0
= ( a) +ge for v < 0.

Sy -2 -3 (i) -dx(i)?
4{(1—q)+g(en U e T KA

for v>0

(A9)
Integrating v over above conditional distribution gives

STax(@x@? =Y yx() ()
~ en —e n
Evly] =

Soyx(@) @ > yx(i)—x()?
en +e =

-2 ylx(i)
1-e ;
Lx(i)2—y,x(i) 25 yx(i)
oA +1+e ;

1-—q =
2q—|—e

2124
? (A10)

Because the market price converges to 1 whenever L sees 0>0, to —1whenever L
sees U <0, the suggested strategy maximizes L’s profits.

To prove Propositions 2(ii) and 2(iii), I calculate the expected price given a
“buy” rumor in the market:

E[p,|“buy”] = E[p,|0>0]
-2 (wx(i)+x2())

1—e
= df (u). All
/ (wx()+2x()) ~2 3" (ux(i)+2(i)) flw). - (ALL)
l1+e ™=

The integrand follows from substituting y; = &; + x(i). The integrator is the mul-
tivariate (Normal) pdf of the vector of n noise demands. Because the exponential
terms decrease to zero, E[p,|0> 0] increases to 1 in a continuous way.

Similarly, the expected price when a “sell” rumor is in the market, given by

E@mqu/ df(w) (A12)

14 e—ZZn(u,x(i)—xz(i))

decreases until lim E[p,|0<0] = —1.
n—oo



Rumors 1517

Finally, the expected price when a“...” rumor is in the market is zero:

1 —22 u,x(i)

— e n

Ep,|“...7 = d, =0V n. A13

[Bn] ] / S L -ux) -2 3" ux(i) f(u) " (A13)
24 e +1+e =

Equality holds because p,(u#) = — p,(— u) and the integrator f(x) is symmetric
around 0.

Proposition 2(iv) follows from recognizing that |p,| <1V n, while
'}nglo E[p,|“buy”] =1 and '}Lrglo E[p,|“sell”’] = —1. To see that Var(p,|“...”") goes
to zero with n, note that the dominating term in the integrand of (Al3) is
22120 which goes to infinity with increasing n. Hence p,|“...” is, for large n,
zero for any noise demand u,,.

To find the expected profit made by an honest L (Proposition 2(v)), we note that
if L sees |0 <1, she flips her position at the last auction and waits for exogenous
revelation. This results in a profit of 1 + (1 — 0) = 2 — 0. If she sees |7| > 1, she li-
quidates her position at 0. Hence we have that her ex ante expected profit is given

by
1 1 2 3
EML) ponest = quL (/ (2 —v)dv +/ vdv) = quL. (A14)
0 1

D. Proof of Proposition 3
Given L’s suggested strategy, the joint pdf of (v, y) is

1 2 1 2
1 52 0i+x(i)? —5 > (n—x(i)
flo,y)=———=<(1—qe "= e " w
0.9 =G 1)

1 2 0= 53 ex()?
4

for v>0
(A15)
for v <0.

The marginal distribution of y is then

1 1 4> 0-x@)? 1 -}
f(y):W 5 " +;e "

(+x(0)*
- } (A16)

26

[\

The conditional distribution of ¥ is then

— x(L x(0)
Floly) =T @2) (L= a)e St | 3
y) = foo) SSxl) S ovG)
e +er

=3 wx(d) > wx()
e ® + (1 —q)e™

SIS Somm | fr VSO
e +ew

for v>0

(A17)
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Integrating v over the above conditional distribution gives

> vx(d) = wx() -2 yx(i)
J— e n

-, qger —qge _ 1
B =" 5o — 9 5
n + en + e n

(A18)
1

Because L can immediately exploit the price impact of a rumor, an uninformed L
will always spread either a “buy” or a “sell” rumor. To see that the probability of
bluffing “buy” equals the probability of bluffing “sell,” consider any alternative
bluffing scheme. If L would bluff “buy” with probability 6 >1/2, “sell” with prob-
ability (1 — 6), the sell rumor price, E[9| “sell”’], would be further away from zero
than the buy rumor price, giving L the incentive to spread “sell” when unin-
formed, a contradiction.

The proof of Proposition 3(ii) is analogous to the proof of Propositions 2(ii) to
2(iv).

To find the expected profit of a bluffing L, note that L waits until exogenous
revelation when she sees |U| > q. Whenever she sees || <g, she reverses her posi-
tion in the last auction, when the price has reached q or — q. If L does not see 0,
she makes a bluffing profit of 2¢x;. Hence her ex ante expected profit is given by

e

q 2
By = o [ (20— oo+ [“odo) + (- @2,
0 q

2
= QXL(3 - 2q + 1/2(] ) >E[HL]honesth'
REFERENCES
Admati, Anat R., and Paul Pfleiderer, 1986, Direct and indirect sale of information, Econometrica 58,

901-928.
=+ Admati, Anat R., and Paul Pfleiderer, 1988, Markets for information: Selling and trading on informa-
tion in financial markets, American Economic Review 78, 96-103.
Admati, Anat R., and Paul Pfleiderer, 1990, A monopolistic market for information, Journal of Econom-
ic Theory 39, 400-438.
=+ Allen, Franklin, and Douglas Gale, 1992, Stock price manipulation, Review of Financial Studies 5,
503-529.
Antweiler, Werner, and Murray Z. Frank, 2001, Is all that talk just noise? The information content of
Internet stock message boards, Working paper, University of British Columbia.
Bagnoli, Mark, Messod D. Beneish, and Susan Watts, 1999, Whisper forecasts of quarterly earnings per
share, Journal of Accounting and Economics 28, 27-51.
=+ Benabou, Roland, and Guy Laroque, 1992, Using privileged information to manipulate markets: Insi-
ders, gurus and credibility, Quarterly Journal of Economics 107, 921-958.
=4 Bjerring, James H., Josef Lakonishok, and Theo Vermaelen, 1983, Stock prices and financial analysts’
recommendations, Journal of Finance 38, 187—204.
Brunnermeier, Markus K., 2000, Buy on rumors—sell on news: A manipulative trading strategy,
Working paper, Princeton University.
=+ Cho, In-Koo, and David Kreps, 1987, Signaling games and stable equilibria, Quarterly Journal of Eco-
nomics 102, 179—-221.
=+ Crawford, Vincent, and Joel Sobel, 1982, Strategic information transmission, Econometrica 50,
1431-1451.



Rumors 1519

Dewally, Michaél, 2001, Internet investment advice: Investing with a rock of salt, Working paper, Uni-
versity of Oklahoma.
=+ Dimson, Elroy, and Paul Marsh, 1984, An analysis of brokers’ and analysts’ unpublished forecasts of
U.K. stock returns, Journal of Finance 39,1257-1292.
=+ Fishman, Michael J., and Kathleen M. Hagerty, 1995, The mandatory disclosure of trades and market
liquidity, Review of Financial Studies 8, 637—676.
=+ Holden, Craig W., and Avanidhar Subrahmanyam, 1992, Long-lived private information and imperfect
competition, Journal of Finance 47, 247-2170.
=+ Huddart, Steven, John S. Hughes, and Carolyn B. Levine, 2000, Public disclosure and dissimulation of
insider trades, Econometrica 69, 665—685.
=+ John, Kose, and Ranga Narayanan, 1997, Market manipulation and the role of insider trading regula-
tions, Journal of Business 70, 217-247.
=+ Kyle, Albert S., 1985, Continuous auctions and insider trading, Econometrica 53, 1315-1335.
=+ Liu, Py, Stanley D. Smith, and Azmat A. Syed, 1990, Stock price reactions to the Wall Street Journals
securities recommendations, Journal of Financial and Quantitative Analysis 25, 399-410.
=+ Lloyd-Davies, Peter, and Michael Canes, 1978, Stock prices and the publication of second-hand infor-
mation, Journal of Business 51, 43—56.
Mathur, Tke, and Amjat Waheed, 1995, Global stock price reactions to securities recommended in Busi-
ness Week's “Inside Wall Street”, Financial Review 30, 583-604.
=+ Myerson, Roger B., 1979, Incentive compatibility and the bargaining problem, Econometrica 47, 61-73.
=+ Pound, John, and Richard Zeckhauser, 1990, Clearly heard on the street: The effect of takeover rumors
on stock price, Journal of Business 63, 291-308.
Tumarkin, Robert, and Robert F. Whitelaw, 2001, News or noise? Internet postings and stock prices,
Financial Analyst Journal 57, 41-51.
Wysocki, Peter D.,1999, Cheap talk on the web: The determinants of postings on stock message boards,
Working paper, University of Michigan.
Zivney, Terry L., William J. Bertin, and Khalil M. Torabzadeh, 1996, Overreaction to takeover specula-
tion, Quarterly Review of Economics and Finance 36, 89-115.



	Article Contents
	p. 1499
	p. 1500
	p. 1501
	p. 1502
	p. 1503
	p. 1504
	p. 1505
	p. 1506
	p. 1507
	p. 1508
	p. 1509
	p. 1510
	p. 1511
	p. 1512
	p. 1513
	p. 1514
	p. 1515
	p. 1516
	p. 1517
	p. 1518
	p. 1519

	Issue Table of Contents
	The Journal of Finance, Vol. 58, No. 4 (Aug., 2003), pp. i-vi+1335-1748
	Front Matter [pp. i-1444]
	Presidential Address: Liquidity and Price Discovery [pp. vi+1335-1354]
	The Really Long-Run Performance of Initial Public Offerings: The Pre-Nasdaq Evidence [pp. 1355-1392]
	Spurious Regressions in Financial Economics? [pp. 1393-1413]
	Bookbuilding: How Informative Is the Order Book? [pp. 1415-1443]
	Ownership Structure, Corporate Governance, and Firm Value: Evidence from the East Asian Financial Crisis [pp. 1445-1468]
	Does Shareholder Composition Matter? Evidence from the Market Reaction to Corporate Earnings Announcements [pp. 1469-1498]
	Rumors [pp. 1499-1519]
	Momentum and Reversals in Equity-Index Returns during Periods of Abnormal Turnover and Return Dispersion [pp. 1521-1555]
	Incentive Compensation When Executives Can Hedge the Market: Evidence of Relative Performance Evaluation in the Cross Section [pp. 1557-1581]
	Tax-Induced Trading of Equity Securities: Evidence from the ADR Market [pp. 1583-1611]
	Performance Incentives within Firms: The Effect of Managerial Responsibility [pp. 1613-1649]
	Risk Reduction in Large Portfolios: Why Imposing the Wrong Constraints Helps [pp. 1651-1683]
	High-Water Marks and Hedge Fund Management Contracts [pp. 1685-1717]
	Book Review
	Review: untitled [pp. 1719-1721]

	Reports of the American Finance Association
	Minutes of the Annual Membership Meeting, January 4, 2003 [pp. 1723-1724]
	Report of the Executive Secretary and Treasurer for the Year Ending September 30, 2002 [pp. 1725-1727]
	Report of the Editor of The Journal of Finance for the Year 2002 [pp. 1729-1742]

	Back Matter [pp. 1520-1748]



