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ABSTRACT

INFORMATION TRANSMISSION AND
INCENTIVES IN MARKETS

MATTI SUOMINEN

George Mailath

This dissertation comprises of three independent essays studying information
transmission and incentives in financial and non financial markets. The first essay
develops a structural model of stock markets that accounts for several stylized facts
on the relationship between stock returns and trading volume. In this model the rate
of public and private information arrival are probabilistic, the latter depending on
the informed trader’s ability and effort. The ability is uncertain and stochastically
changing over time. Time series properties of the model include contemporaneous
correlation between volatility and volume, both unconditionally and conditional on
the current information set, and autocorrelation in volatility. When short sales
constraints are included, there is a positive correlation between stock returns and
volume. Secondly, the essay studies traders’ incentives under delegated portfolio
management.

The second essay studies firms incentives in credit markets over industry
evolution. As industry evolves, the number of producers first increases and later
rapidly falls. Sometimes even seventy percent of the prevailing firms exit in such

a shakeout. Other stylized facts are that the price of the output initially falls
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and the quantity produced by each producer increases, both at a decreasing rate,
and stabilize after the shakeout. Even though the number of firms is increasing in
growing markets, these markets are also characterized by higher exit rates than the
mature markets. In this essay I develop a model of reputation formation in credit
markets which, when applied to growing markets, gives rise to these phenomena.
The third essay (joint work with Illtae Ahn) studies community enforcement
in a private information, random matching setting, where buyers privately “net-
work” for information and sellers have a short term incentive to supply low quality.
We show that high quality can be sold in a sequential equilibrium when there are M
sellers and buyers, even when each buyer periodically observes only N*(M) other
buyers’ and sellers’ games where 0 < limps_.., N *2/M < oo. We show that when
such networking is costly and M is large, low quality is supplied with positive prob-
ability in any Nash equilibrium. For this case, we characterize conditions for a

sequential equilibrium in which both high and low quality are supplied.
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Chapter 1

Trading Volume and Information

Revelation in Stock Markets

1.1 Introduction

In this paper I develop a structural model of stock markets that accounts for several
major stylized facts on the relationship between stock returns and trading volume:
(1) positive contemporaneous correlation between volume and absolute returns,
(2) positive correlation between volume and stock returns itself and (3) serially
correlated volatility. In addition, I study the trader’s incentives under delegated
portfolio management.

[ assume a single large trader, representing a leading brokerage firm, who is
engaged in information acquisition and asset management. I call him the portfolio
manager. [ assume that his access to private information depends on his ability and
effort. Ability is unobservable to other market participants and changes stochas-

tically over time, capturing effects such as changes in the firm’s employees, their



ability to process private information and changes in the availability of private in-
formation. The investors and the market maker estimate the portfolio manager’s
ability. Portfolio manager’s reputation is their estimate of his current ability. I as-
sume a market mechanism similar to Kyle (1985) and Admati and Pfeiderer (1988),
with the exceptions that the arrival of public information about the assets under-
lying value is probabilistic and the quantity traded by the informed trader, the
informed portfolio manager, becomes public information at the end of each day.!
In equilibrium, the amount of funds delegated to the portfolio manager in-
creases in his reputation. Because of concern about his reputation, the portfolio
manager trades only in the event that he receives private information. His trades
then reveal information to the other market participants, resulting in a positive
correlation between volatility and volume. The expected price volatility depends
on the true ability of the informed trader and inherits any autocorrelation in the
process determining ability. I assume that the true ability of the portfolio manager
changes according to a two state Markov process and show that in this case the
correlation between volatility and volume is positive both unconditionally and con-
ditional on the public information set. I solve for the autocorrelation function for
volatility and demonstrate that it is positive and geometrically decaying, very much
like the autocorrelation functions of individual stocks and stock indices documented
by the empirical research. I also show that the conditional volatility is autocorre-
lated, mean reverting and that it may be positively (or negatively) correlated with

the expected trading volume. When short sales constraints are included there is

The assumption that trades of the informed trader become public information at the end of
the day is consistent with the structure of markets in some countries, e.g. Finland, where a list
of security transactions between brokers is publicly distributed at the end of each day. We could
replace this assumption with a less stringent assumption that only the market maker observes
the trades between different traders. This would better reflect the structure of NYSE, where a
specialist observes all trades between different brokers with some delay:.



a positive correlation between stock returns and trading volume.? Finally, I show
that endogenous information acquisition can amplify the changes in volatility and
trading volume.

The empirical regularities that I study are documented in Karpoff (1987) and
Gallant et. al. (1992). The latter, however, conclude that “there seems to be no
model with dynamically optimizing, heterogenous agents that could Jjointly account
for the major stylized facts” listed in the first paragraph of this paper. The positive
autocorrelation in volatility for lags as long as twenty days make it unlikely that
this phenomenon could be explained merely by the dissemination of single pieces
of public or private information. Several theoretical articles have recently emerged
to address this discrepancy. Foster and Viswanathan (1995), for instance, build a
speculative trading model that can account for several of these stylized facts, but
make an assumption of changing expected volatility of the underlying asset returns
to obtain their results. Harris and Raviv (1993), on the other hand, build a model
based on differences in opinion that can account for the positive volume-absolute
price change correlation and the positive autocorrelation in volume. One drawback
of their model, however, is that it concerns solely the arrival of public information,
whereas in reality it is often difficult to relate the changes in volatility and volume
to the arrival of any public information. Other articles that have addressed the
issue are at least: Brock and LeBaron (1996), de Fontnouvelle (1996) and Shalen
(1993). First two of these are adaptive beliefs models where agents follow naive, ad
hock updating rules when assessing the market informativeness and the profitabil-

ity of information acquisition. These models are able to produce roughly similar

2Diamond and Verrecchia (1987) and Karpoff (1987) have earlier suggested short sales con-
straints as a plausible explanation for the return-volume correlation. This explanation is partic-
ularly appealing since this correlation is not present in futures markets where the costs of short
selling are small.



unconditional volume-volatility correlations and autocorrelations as observed in the
empirical data. Shalen (1993), on the other hand, is a two period model which
argues that dispersion of beliefs can be positively related to both volume-volatility
correlation and autocorrelation in volatility.

Another, more empirically oriented approach to explaining these phenomena
is the “Mixture of Distribution Hypothesis”, extended by Anderssen (1996). In
these models the dynamic features are governed by information flow, modelled as
a stochastic volatility process. Other closely related articles include Benabou and
Laroque (1992), Bollerslev, Chou and Kroner (1992), Blume, Easley and O’hara
(1994), Brown, Harlow and Starks (1996), Campbell, Grossman and Wang (1993),
Chevalier and Ellison (1996), Diamond and Verrecchia (1987), Dow and Gorton
(1995), Grundy and McNichols (1989) and Wang (1994).

The rest of the paper is organized as follows: Section two describes the model.
Section three describes an equilibrium where the portfolio manager trades only when
he receives private information. Section four studies dynamic properties of this
equilibrium. Section five extends the model to include short sales constraints and
allows the portfolio manager to invest (in terms of effort) in information acquisition.

Section six concludes the paper.

1.2 Model Description

There are T periods ¢ € {1,2,...T'}, a safe asset and a single risky asset. There is a
continuum [0, /] of small investors, each endowed with unit wealth, who can invest
directly to the markets or invest through the portfolio manager. There are two other

kinds of market participants, whose behavior I take as exogenously determined.



They are the market maker, whose behavior is characterized by the zero profit
constraint, and the noise traders. Similarly as in Kyle (1985) and Admati and
Pfleiderer (1988), in each period the different traders submit “market orders” to
the market maker.

The value of the risky asset in period T is Fr = F + YL, 6., where F is
a constant larger than T and 6, a random innovation realized in the beginning of

period t. I assume that in every period

1 with pr. k&
6e=1¢ 0 withpr. (1-2k) ,

-1 with pr. &k

where k < 1/2. As in Easley and O’hara (1992), the assumption that k is less than
half reflects “event uncertainty”. The return on the safe asset is normalized to zero.

With probability p there is a public announcement, a,, in period { that reveals
6¢. With probability (1—p) there is no announcement. In addition there is an annual
report in period T that reveals all §,’s. Implicit in this structure is that the asset
returns over the entire time interval 1, T] is exogenously given.

There is a single portfolio manager (a leading brokerage firm) who may have
access to private information. He observes a signal z, € {§,,0} in the beginning of
each period. The probability that z, = §, depends on his ability (in a later section
also his effort). When z, = 0 the portfolio manager can not tell apart the events
that & = 0 and z; = 0 and that & # 0 but z, = 0. The portfolio manager can be

two types, good and bad, and his type changes over time in a way that investors

(41



can not perfectly observe.>* I assume that
a) when the manager is good, Pr{z, = §,} =@ < 1, and
b) when the manager is bad Pr{z, =6} = a, where 0 < e < @.

Let s, € {g,b} denote the portfolio manager’s type in period t; Here g stands
for good and b for bad portfolio manager. The portfolio manager starts as good with
probability e/ (e + 1) In each period, good managers become bad with probability
# and bad managers good with probability . Both i and ¢ are less than half.
Investors can not observe the type of the portfolio manager and must base their
decisions solely on the portfolio managers reputation, which is based on the portfolio
manager’s past actions and all other publicly available information. The portfolio
manager is not endowed with any wealth nor does he have the ability to save.® The
portfolio manager’s commission is an exogenously determined fraction ¢ of the assets
under management. To keep the calculations simple there is no discounting by any
of the traders and all agents are risk neutral. The noise trading, u., is independent

across periods and in each period it is drawn from a uniform distribution on the

30One interpretation is that the portfolio manager is a firm owned by it's employees and its
employees change over time in a way that investors can not perfectly observe. Similar idea of firm
reputation is developed in Tirole (1996). In Tirole’s model there are infinitely many employees,
however, so the average quality of a worker is always the same. My assumption of a single but
changing type corresponds to a model with finitely many employees, since in both cases the average
quality of the worker is changing over time. This makes my equilibrium history dependent in a
very natural way. Similar assumption of changing types, in their model honest and dishonest, is
made in Benabou and Laroque (1992). See also Holmstrom (1982) and Cole, Dow and English
(1995).

4For tractability I have assumed that the portfolio manager’s signals are perfect when z, # 0. I
believe, however, that the model can be extended to the more realistic case of imperfect signals as
long as the probability of an error in the bad portfolio manager’s signal is larger than that in the
good portfolio manager’s signal. Because of tractability I have also assumed that the signal reveals
only &, not for instance Zi:x 8;. Again, it seems possible to extend the model to incorporate this,
perhaps more natural signal.

5The idea is that the portfolio manager’s own trading is not directly observable and it is very
small relative to the trading on the assets that he manages.



interval [—m, m].

There is a competitive market maker who is willing to be the opposing party
to the market demand at a price p, that equals the expected value of the asset
conditional on his information set. That is, if we denote by v the net order flow
that is presented to the market maker at some time ir. period ¢ and by ¥ the public
information set that is available to the market maker at that point in time, then
the market clearing price is given by

T
P.=EF+5 6 |v,0).

=0

In every period the timing of events is as follows:

(a) Portfolio manager’s type is determined.

(b) Investors allocate their investments between the different assets. Portfo-

lio manager privately observes z,.

(c) Traderssubmit ‘market orders’ to the market maker and an opening price

Pt is determined, trades are executed.

(d) A public signal a, that fully reveals &, is published with probability p.

Portfolio manager’s previous trade, ;, becomes public information.

(e) Markets are open for a second time and trading with market maker is
possible at the closing price p§'. The portfolio manager sells his position

to the market maker and pays his investors z,(1 — ¢)+ , [pf‘ - pﬁ’] 8

In period T, there is an additional stage 6 in which all 6,’s for 7 < T are

SWe are ignoring the possibility that this payment is negative. We may, for instance, assume
that investors do not have a limited liability and that negative payments are possible.

7



announced.

The assumption that the portfolio manager sells his position to the market
maker at stage five is innocent since the portfolio manager’s trade has already
become public information. This trading round is not informative about the asset’s
value and its trading volume is unimportant for our results. Indeed, the results
would be similar if this trading round would include some noise trading, or there
was no trading at all at price p.

I therefore assume a setting where the informed trader, the professional port-
folio manager, receives a private signal in the beginning of the day on the daily
innovation on the value of the security. This innovation may become public infor-
mation either through a direct disclosure of information, the public announcement,
or it may be revealed through the trading of the informed portfolio manager. In the
equilibrium that I construct, the public signal will provide a yardstick to evaluate
the trading performance of the portfolio manager and prevent him from chumning,
Le., trading even in the event that he has no private information.” In reality, an
alternative yardstick could be the observable actions of other, competing portfolio
managers.

Let ¥, denote the public information set available at the end of the period
t. Let R;(¥,_;) denote the public belief (at the beginning of the period t) that the
portfolio manager is good in period t. Let a, denote the associated probability that

the portfolio manager observes 6, i.e., let
Qy = C—Y-Rt + (1 - Rt)g.

Note that o, = R, in the extreme case where @ = 1 and « = (0. When there is no

T will use this terminology throughout this paper when referring to the portfolio managers
trading in the event that z, # 0.






