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Abstract

The major determinant of the performance of financial markets is the nature of the
information available, both in terms of the overall quality of the information held by
investors, and the distribution of information amongst investors. The nature of this
issue makes it difficult to model realistically. This thesis marks an attempt to gain
insights to the behaviour of securities markets by investigating the consequences of
relaxing, in a realistic way, some of the restrictions on information in existing models.

The core of the thesis consists of formal models of the stock market. The first of these
is a development of the information aggregation literature, and in particular the model
of Hellwig (1980). It looks at the ability of prices to aggregate information that is
dispersed among agents who specialise in acquiring information about particular
components of the factors that determine the future stock value. We find that

narrowing the extent of specialisation beyond a certain point will inevitably lead to a
reduction in the informativeness of the market price.

The second model is also a development of the information aggregation literature, and
looks at the implications of investors obtaining private information about the extent of
liquidity trading. We find that such a framework gives rise to the possibility of
multiple equilibria and price ‘crashes.” The third model is an extension of the second
in which the acquisition of information is made endogenous, and shows that the main
results of that model are retained. It also shows up the dominance of the cost of

information about value, rather than about liquidity trading, in determining the overall
informativeness of the price.

After investigating the possible consequences of, and providing evidence for, the
existence of positive feedback trading we investigate the behaviour of a market in
which investors exhibiting such behaviour are combined with investors who trade on
the basis of value in a form as in De Long, Shleifer, Summers & Waldmann (1989,
1990a). We then apply results from Hart (1977) to determine the conditions under
which manipulation can be possible. A number of model characteristics are shown to
be possible depending on the specific form of the feedback trading. We finish by
adding shocks to the system, as in De Long et. al., and look at the effect of both
competitive and monopolistic speculation. We find that competitive speculation may

be more destabilising than monopolistic speculation, and that positive feedback
trading 1s more destabilising when it acts after a delay.

X1
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Chapter 1

Introduction

1.1 Overview

Models of the stock market often contain assumptions about the information held by

the investing agents that are so restrictive that they are unable to reflect certain aspects

of the behaviour of real-world markets, such as crashes. The work contained within
this thesis attempts to revise informational assumptions in a realistic way, in order to
obtain richer results. Revisions in the informational assumptions can take place in two
directions: firstly, in the direction of attempting to reflect the high degree of
uncertainty about the future; and secondly, in the direction of better reflecting the
informational asymmetries between investors. The latter may best be served by

relaxing the strong informational assumptions implied by full rational expectations.
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In this chapter, after briefly looking at the role of formal models in the understanding
of reality, we look at ways in which models can be constructed, basing this on the
development of the literature. We look at the implications for modelling of the
assumption of rational expectations, and the ways in which particular streams of the
literature, such as those focusing on market microstructure and information
aggregation, have developed. We look at issues such as: the importance of the

assumptions of common priors and common knowledge; the possibility of ‘sunspots’

and ‘bubbles’; the way in which information is acquired and supplied; the

implications of the presence of liquidity traders; and the implications of the presence

of investors who are not ‘rational’ in the sense in which this term is used in the

rational expectations literature. At the appropriate points within this chapter, outlines
of the work in the remainder of this thesis will be given, in order to highlight the

points of departure from the existing literature.

The remainder of the thesis follows a similar path to this introductory chapter, with

the initial adherence to rational expectations principles being relaxed as the thesis
progresses. The models contained within chapters two, three and four are (noisy)
rational expectations models of the information aggregation school: in chapter two we
relax the assumption that investors receive information about the full liquidation value
by endowing them with partial information only, and investigate the ability of the
price to aggregate such ‘specialised’ pieces of information; in chapter three we allow
the investors to receive information about the amount of liquidity trading taking place,
and thus look at a situation in which prices aggregate two types of information; and in

chapter four we allow the acquisition of information in chapter three to become
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endogenous. From chapter five onwards we begin to look at the effect on market
prices of the existence of investor demand that fluctuates predictably through time or
with price changes. In chapter six we argue the case for the existence of some

investors whose stock demand is positively related to price changes; in chapter seven

we look at the price behaviour and the potential for stock market manipulation in the

presence of such investors; and in chapter eight, in the light of this, we investigate the

potential for competitive speculation to be destabilising.

1.2 The rhetoric of financial modelling

The appropriate method for research depends on the nature of the issues to be

investigated, and the environment in which the research takes place. Perlman (1978)

made the point that:

“The essential methodological question is what does it take to convince

oneself or others of the validity of an idea? Or, to put it otherwise, what

system of proof works - a model, empirical evidence, moral revelation, or
what?” (p. 582).
We believe that the issues addressed in this thesis are ones that the construction of
formal models can illuminate, and we have attempted to provide such models that can

persuade the reader that the results produced can contribute to our understanding of

how markets operate.
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All models 1n economics and finance must involve some degree of abstraction from
reality in the form of simplifying assumptions. Since our aim is to produce models
that exhibit certain aspects of real-world behaviour, the ideal way to assess the

acceptability of a model 1s to compare its results to reality. Unfortunately, the reason

we need to construct models is that we do not have a perfect understanding of reality,
and so the assessment of models cannot be perfect: often we know certain stylised
facts, which determine certain minimum requirements for model performance, but

beyond this any assessment becomes subjective. Just as with predicting the future, as

we argue below, the paucity of true information prevents a fully objective assessment
of competing models. The necessity of subjective assessment implies that the same

‘hard’ facts can be interpreted differently by different people, and that the generally-

accepted interpretation will depend on the prevailing environment.

This reliance on subjectivity in assessing the acceptability of a model inevitably leads
to an important role for rhetoric in the process of persuasion.' In fact, every argument
put forward to promote a theory can be labelled as rhetoric, be it data analysis, model-
building, or an accompanying ‘story.’ In order to be persuasive, models need all three
of these types of rhetoric to some degree, even if the data analysis component is

simply that the results produced are not demonstrably incompatible with observed

market behaviour.

In constructing models built on pure theory we must therefore continually bear in

mind their rhetorical context, and so our task is arguably:

' See McCloskey (1986) for a good discussion of this issue.
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“to invent marvels [in the sense of stories that clearly violate the laws of
nature] that have a point, the way Animal Farm has a point. The plots and
characters of pure theory have the same relation to truth as those in Gulliver s

Travels or Midsummer Night’s Dream. Pure theory confronts reality by

disputing whether this or that assumption drives the results, and whether the

assumption is realistic” (McCloskey, 1992, pp 30-31).

The astute reader will recognise that this introduction is itself part of the overall

rhetoric of the thesis: and the success of the thesis will be judged by whether or not

the combination of its rhetorical components serves to persuade its initial readers that

it merits the award of a Doctor of Philosophy degree.

1.3 Modelling markets and investors

1.3.1 Key assumptions

When considering the most appropriate way to model the stock market, the prime
considerations must be the structure of the market and the nature of the information
held by the agents. We can assume that the mérket consists of investors alone or with
a Walrasian auctioneer, or, as in a more recent development of the literature, that a
specialist sets prices in an attempt to break even; we can assume that speculators act

competitively or monopolistically or somewhere in-between; and we can assume that

all the agents have full knowledge of the structure of the market, in terms of the

preferences of the other investors and the quality of their information, or that some (or

all) are not so informed.
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If we assume that each agent uses the full extent of her knowledge to form beliefs and
optimise her behaviour, and constantly updates these beliefs as new information

becomes available, we are making the assumption of ‘rational expectations’ (R.E.) in
the sense used in the literature, and first described by Muth (1961). It is possible,

however, to make a wide variety of different specific assumptions while remaining

under the rational expectations umbrella.

Two of the key assumptions that determine the performance of R.E.-based asset

pricing models concem the prior beliefs held by the investors about the underlying

structure of the world, and the extent to which these are common knowledge amongst
investors. The prior beliefs held by investors about the state of the world could relate,
in specific models, to beliefs about the particular distribution from which a future
payoff is taken. Common knowledge, in rough terms, is that knowledge known by all

investors to be commonly shared by them all. More specifically:

“Two people, 1 and 2, are said to have common knowledge of an event E if
both know it, 1 knows that 2 knows it, 2 knows that 1 knows it, 1 knows that 2
knows that 1 knows it, and so on” (Aumann, 1976, p. 1236).

Relevant common knowledge relates to the structure of the system in which the agents
are operating, in terms of specifics such as the number of agents, their utility functions
and risk aversion, prior beliefs and the precision of their information. It is standard
practice in asset pricing models to assume that agents have common priors - although
they may subsequently receive private information that causes their posterior

expectations to diverge - and that a large part of the structure of the market i1s common

knowledge.
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1.3.2 The implications of common priors and common knowledge

Aumann (1976) showed that if two people have the same prior beliefs, and their

posterior beliefs are common knowledge, then these posterior beliefs must be the

same. This ensures that with identical prior beliefs agents cannot agree to disagree.
Sebenius & Geanakoplos (1983) showed that this implies that two agents with

common priors will not be able to agree on a bet that is acceptable to both parties if a

dialogue takes place between them, since the dialogue will reveal the posteriors,
which will converge. Milgrom & Stokey (1982) showed likewise that when investors
have common prior beliefs, differences in information will not motivate trading
activity in a situation where it is common knowledge that the other agents are acting
rationally in offering the trade, and where the initial asset allocation is Pareto optimal
with respect to the prior beliefs. The importance of the assumption that the initial

allocation is Pareto optimal is that in such a situation there can be no motive for

trading other than betting - or speculating - on differences of opinion. These results

indicate that asymmetric information, rather than leading to trade between agents, is

likely to stifle it.

In order for agents with common priors to be willing to trade in the presence of

asymmetric information, it must not be common knowledge that there are no overall
gains from trade. Asymmetric information itself does not create such gains, which is
why agents are not willing to trade in the Milgrom & Stokey framework. Gains from
trade can result from a desire for portfolio rebalancing due to aversion to risk or
preferences regarding immediate rather than delayed consumption. Risk aversion may

provide insurance motives for trade, make risk-sharing beneficial, or lead to desired
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portfolio revision as a result of new information if the initial allocation was not Pareto

efficient. Rational investors will therefore be willing to trade either when they have

reasons to trade that make up for the possible losses from trading with better-informed
investors; or when there is a possibility of trading with other investors who are either

less-informed or who are trading for insurance or liquidity motives.

1.3.3 Sunspots and bubbles

There has been much investigation into the consequences of common priors and

common knowledge about beliefs for the possibility of ‘sunspots’ and ‘bubbles’ in a

market with rational investors.

"Sunspots’ are events that affect prices even though informed investors know they
have no implications for value. The origin of the application of the sunspot
terminology to the asset-pricing literature follows the work of Stanley Jevons (W.S.
Jevons, 1909) who claimed to have discovered a relationship between real-life

sunspots and the business-cycle. Although real sunspots could theoretically have
influenced the economy through their effect on agricultural activity, the asset-pricing

literature has come to use the term sunspot to refer to events which are observable, but

for which there is no theoretical connection with economic activity. ‘Bubbles’ are

generally regarded as scenarios where the price increases rapidly above its ‘true’ value

however defined, before suddenly crashing as the bubble bursts.

A simple backward induction argument shows that investor rationality will prevent

the price of an asset from exceeding its fundamental value when investors’ beliefs are
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common knowledge (Tirole, 1989). However, Allen, Morris & Postlewaite (1993)

have shown that when short sales are restricted and investors have private

information, implying that beliefs are not common knowledge, investors may be

willing to purchase stock in the belief that they will be able to pass it on to others

before the bubble bursts.

Tirole (1982) showed that bubbles will not occur in a market for an infinitely-lived

asset in which there are a finite number of rational investors with common priors,
unless there is a source of gains from trade. This 1s because investors will be unwilling

to pay more for the asset than they would if forced to hold it forever, since they know

that if a seller does not re-enter the market the remaining traders must share a loss.
This again relies on the common knowledge of beliefs, but this itself is not enough:
Bhattacharyya & Lipman (1995) showed that bubbles can still exist in a market with
an 1nfinitely-lived asset, and a finite number of rational investors, in which the

fundamental asset value is common knowledge, provided that the initial wealth of

each Investor is not common knowledge.

The overlapping generations framework first formulated by Samuelson (1958) allows

a situation to be modelled in which there is a continual influx of new investors. It has

often been shown in this framework that sunspots and bubbles can exist in such an
environment when investors have common priors and all relevant variables are
common knowledge (see, for example Azariadis (1981), Cass & Shell (1983), Tirole
(1985), Jackson & Peck (1991)). A general requirement is that the growth rate of the

economy exceeds the interest rate in a bubbleless situation (Tirole, 1989). Investors
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trade as there are gains that result from the different preferences regarding immediate

and delayed consumption of the investors in the different age-groups. The standard

use of two periods to represent investors’ life-spans, combined with the growth

requirement, detracts somewhat from the conclusions, but nevertheless this approach

does highlight a plausible consideration, which is that the relationship between the

time-horizon of investors and the expected duration of price patterns may be

important.

The above indicates the importance of assumptions about common knowledge, priors,
and gains from trade. It also shows that, even without the existence of ill-informed
investors (in a non-rational sense) bubbles and sunspots are not ruled out. It is
therefore likely that bubbles and sunspots are possible when ill-informed investors are
present. Indeed, when there are non-rational investors present, even the simple
backward-induction argument, and the common priors and common knowledge
argument of Tirole (1982) break down. Unfortunately, the above does not indicate
much about the effect of the interaction of informed and ill-infonﬁed investors, and

cannot tell us the effect of the presence of the rational investors, since these are the

only 1investors present, and prices in their absence are undefined. We investigate these

1ssues later 1n the thesis.

10
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1.4 Model types

In this section we begin by dissecting two types of rational-expectations-based stock

market models in the literature - information aggregation models and market

microstructure models - and highlighting the roles of the underlying assumptions in
facilitating the isolation of equilibrium prices. We then go on to look at the

assumptions made about future payoffs, information about the extent of liquidity

trading, and the acquisition and supply of information. Along the way we discuss the

models found in chapters two, three and four.

1.4.1 Information aggregation models

The information aggregation literature was founded by Grossman (1976) to show how
prices could come to reflect private pieces of information when investors attempt to
use the price to learn about the private information of others. The idea of agents using
endogenous variables to learn about exogenous ones had previously been developed
by Lucas (1972). Equilibrium prices in information aggregation models are

determined by a Walrasian auctioneer who equates the demand for and supply of

stock.

Grossman’s model contains one riskless and one risky asset, both of which make their

only payouts one period later. Each investor is endowed with a piece of information

revealing the payoff to the risky asset in the following period with a certain degree of

noise. The noise in the information of each investor is assumed to be independent of

11
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the noise for all other investors, and so the ‘average’ value of the individual signals
accurately reflects the expected value of the payout for large numbers of investors.

The supply of stock is fixed and positive, which ensures that there are gains from

trade, since the two possible scenarios are that: either other investors currently own

the stock and wish to liquidate at any price; or the investors are endowed with stock,
and their risk aversion produces a desire for portfolio rebalancing. The investors’

utility functions and coefficients of risk aversion, the stock supply, the relationship
between the exogenous variables and the price, and the distribution from which the
payoff is drawn are all common knowledge. It follows from this that agents have
common priors. Since the price contains information about the payof, it is determined
simultaneously with investors’ individual stock demands. Grossman showed that the
model equilibrium tends towards full revelation of the asset payoff, ensuring that the
private information becomes redundant. This, however, cannot be a legitimate
equilibrium, since if investors fail to take their private information into account the
price cannot reflect it. If prices do not fully reflect the private information, investors

will benefit from using it, which will lead back towards full revelation. There is

therefore no equilibrium in which investors use their information, and no equilibrium

where they do not.

Grossman’s model shows that gains from trade are not enough to guarantee an
equilibrium in an asset pricing model. Grossman pointed out that adding a source of
extrinsic uncertainty to the model would allow the problem of full revelation of
information through the price to be overcome, and suggested that this could be done

by adding uncertainty about the supply of stock. Diamond & Verrecchia (1981)

12
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produced a model that introduced such extrinsic uncertainty. In their model each agent

1s endowed with stock, and the total stock supply is the sum of all the endowments.

The stock endowment of each agent 1s taken from a known distribution, and agents

cannot observe endowments other than their own. These assumptions ensure that each

agent has some information about the total stock supply, derived from their priors and
their own endowment, but they do not know its precise level. This in turn ensures that
prices are only partially-revealing in equilibrium, since the investors are unable to

disentangle the price effects of the private signals and the stock supply. One problem
with this approach is that as the number of investors becomes large, the supply noise
disappears, and the prices tend towards full revelation. In addition, the fact that
individual endowments give investors some information about the stock supply makes

the model slightly less tractable than the alternative Hellwig (1980) formulation,

which explicitly includes noise traders and is discussed below.

It 1s possible to adapt the stock endowment assumption to ensure that uncertainty in
the stock supply remains as the number of investors becomes large. This is the
approach taken by Verrecchia (1982), a model we will become more familiar with
subsequently. Making this assumption, however, produces results identical to those
obtained by including noise traders, and retains disadvantages in terms of tractability.
The inclusion of noise in supply can therefore be justified either on the grounds of

endowment uncertainty or liquidity trading. The liquidity trading assumption 1s

arguably the more realistic.

13
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Hellwig (1980) was the first to explicitly add liquidity trading to a model of

information aggregation. Under his formulation, subsequently adopted by the major

part of the literature, the extent of liquidity trading is assumed to be drawn from a
(known) normal distribution. Once again, since the effects of the supply outcome and

the private information cannot be disentangled by the investors, the prices are only

partially revealing, and private information is not completely dominated by the

information contained within the price.

The behaviour of the agents and prices in information aggregation models has been
replicated experimentally by Sunder (1992). Huberman & Schwert (1985) found
evidence supporting noisy rational expectations equilibria for the Israeli bond market.
Hellwig (1982) suggests that the root cause of the lack of equilibrium in Grossman
(1976) (and other features of information aggregation models) is the simultaneous
determination of price and demand. Hellwig develops a dynamic example in which
agents base their demand on past prices, and shows that, for short gaps between
periods, the returns to becoming informed can be bounded above zero even when

prices approach full-revelation arbitrarily closely.

1.4.2 Market microstructure models

[n market microstructure models, trading centres around a relatively ill-informed
specialist who is assumed to aim to break even by setting ‘fair’ prices. In such a
setting the need to incorporate gains from trade is a central issue, as the specialist is
Involved in each trade, and has no portfolio rebalancing motives for trading, and so

will only trade if at least some of the other investors have reasons to trade other than

14
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the exploitation of private information. To this end, it is generally assumed, as in the
seminal works of Glosten & Milgrom (1985) and Kyle (1985) that some trades occur

as a result of liquidity considerations, and that these are equally likely to be sales or
purchases. The trades of the informed traders are also equally likely to be sales or
purchases, which ensures that there is a strong symmetry in the trading process. The

specialist is unable to observe the trading of the liquidity traders.

In Glosten & Milgrom (1985), the specialist sets bid and ask prices on the basis of the
expected value of the stock if the next trader is a seller or a buyer. The specialist
trades only one stock at a time, and takes account of the possible information
contained within the trade when setting the bid-ask spread. The trades of the 1ill-
informed investors provide ‘noise’ that prevent the specialist from discerning the

information of the informed trader, and allows the informed traders to profit at the

expense of the others.? It can be shown that in this framework uninformed traders

cannot profit from manipulating prices purely on the basis of trading strategies, even

though the specialist will not know whether or not their trading partner at any given

time is acting on information.

In Kyle (1985) the traders can submit demands of any quantity to the specialist, who

sets a price after observing the combined demand of the informed and liquidity

traders. Unlike Glosten & Milgrom, Kyle allows for continuous trading, under which

the incremental stock demand of the liquidity traders is assumed to follow Brownian

2 . ‘
Note that, strictly speaking, the others do not lose out in trading; it is just that the informed traders are

able to commandeer the lion’s share of the overall gains from trade resulting from the divergent
preferences.

15
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motion. This allows us to gain insights about into how information comes to be
incorporated into prices over time. Kyle termed the liquidity traders ‘noise’ traders,

due to the noise their demand adds to the aggregate déemand signal received by the

specialist.

The noise traders in market microstructure models therefore tend to play two roles:
they provide gains from trade, ensuring trading can take place; and they also add noise

to the information set of the rational investors, as they also do in information

aggregation models, ensuring that the information of the informed investors is not

fully revealed.

1.4.3 Focus on information about payoffs

In both the market microstructure and information aggregation literature we have

examined so far, the private information is generally a noisy observation of a single
future liquidating payoff. In reality, of course, observations must relate to the
underlying determinants of the future price, rather than the future price itself; and

these observations must be ‘converted’ into a value estimate. One such conversion
process 1s provided by the linear factor model that underlies the arbitrage pricing
theory (A.P.T.) formulated by Ross (1976). Under the A.P.T., the return on an asset is
the sum of a constant term, an asset-specific term, and terms consisting of each factor

multiplied by a coefficient representing the sensitivity of the asset to the factor. Handa
& Linn (1991) use the n-asset framework of Admati (1985), which is an extension of

Hellwig (1980), to show how the A.P.T. can be set in an information aggregation

framework.

16
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Handa & Linn did not investigate the effect on the ability of prices to aggregate
information of investors specialising in acquiring information about one factor only.

In chapter two we use a single-asset model based on Hellwig (1980) to investigate
this issue. Although not capturing the difficulty in producing a value estimate from
raw data not specifically relating to the payoff itself, this formulation does allow us to

assess the ability of the price to aggregate information in a broader sense than has

been attempted previously. We show that the potential for specialisation in

Information acquisition to improve the efficiency with which prices aggregate

information is strictly limited.

1.4.4 Information about liquidity trading

Up to this point we have assumed that the liquidity trading is unpredictable and
unobservable. It is likely, however, that the root causes of the liquidity requirements
can be observed to some degree, and so investors will have information about the
actual net amount of liquidity trades. Prices in this situation would have to aggregate
information about two independent variables: the payoff, and the liquidity demand. In

chapter three we construct a model in which the investors receive private

information about the supply in the same form as their private information about the
payoff. Since the investors have some private information about the stock supply that
tells them something about the total supply, this model has some similarities with
Diamond & Verrecchia (1981): but, unlike that model, the supply uncertainty remains,
and private information about the supply retains some value, when the number of

Investors becomes large. We demonstrate that this may lead to multiple equilibria,

17
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with each possible equilibrium representing a different way in which the information

can be aggregated, and corresponding discontinuities in the price function.

1.4.5 Information acquisition

So far the models we have examined have not dealt explicitly with the process by
which the investors obtain their information, but have instead taken the quality of each

investor’s private information as given. Since, however, the equilibrium price function

determines the value of information, the quality of information should be treated as

endogenous.

Grossman & Stiglitz (1980) looked at the situation in which agents can choose to
purchase a given information signal at a given cost. Since the signal is identical for all
who acquire it, this is not a model of information aggregation. Supply uncertainty

once again prevents the information from being fully revealed in the price. Grossman
& Stiglitz show that in equilibrium the number of investors choosing to observe the

information signal is such that the benefits of doing so will exactly offset the cost.
They also show that the informativeness of market prices is bounded away from zero,

even as the noise in supply becomes small, which contrasts with the results of Hellwig

(1982) we revealed earlier (sub-section 1.4.1).

Verrecchia (1982) looks at the issue of information acquisition in the information

aggregation framework of Hellwig (1980). The stock supply issue is set up along
similar lines to Diamond & Verrecchia (1981), with investors being endowed with

stock, and each agent’s endowment being taken from the same distribution. The
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difference here. though, is that the variance of this distribution depends on the number

of investors present such that the overall variance of the stock supply does not. This

ensures that the stock supply still provides noise as the number of agents becomes

large, and under this scenario the situation is identical to that in the large market case
of Hellwig. In the Verrecchia model it is assumed that the investors face fixed linear
cost functions that relate the cost of acquiring the information to the precision of the

information acquired. The key comparative static results are that the informativeness
of the price tends to increase with decreases in the level of supply noise, the cost of

acquiring information, and the overall risk-aversion of the investors.

Verrecchia looks only at the acquisition of information about the future payoft. In
chapter four we generalise this to the acquisition of information about both the
payoif and the amount of liquidity trading, thus extending chapter three similarly to
the way that Verrecchia extended Hellwig (1980). This allows us to see the way in

which the acquisition of the two information types impinge upon each other, most

notably when the cost of acquiring information changes.

The main analytical result of chapter four is that, when the agents receive no free
endowment of value-information, the cost of supply-information does not affect the
total quality of information (in other words the conditional variance of the liquidation
value) obtained by the agents: the acquisition of supply information merely serves as a

way for the agents to obtain the same quality of information more cheaply. A

corollary of this is that price discontinuities cannot occur without a positive free

endowment of value-information.
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1.4.6 Information supply

Diamond (1985) utilised a model similar to Verrecchia (1982) to assess the optimal

amount of public information a firm should release. Admati & Pfleiderer (1986), still
in an information aggregation framework, looked at the strategies a monopolistic
seller of information may use when selling information directly to traders. Admati &

Pfleiderer (1990) later compared direct selling strategies to indirect ones in which the

monopolist sells shares in a portfolio constructed using his private information. In
both of these models, the monopolist is prevented from trading in the market on his
own account, and is assumed to be always honest in his dealings. Admati & Pfleiderer

(1988) show that the possibility of an information seller also trading on his own
account can be dealt with fairly easily in a framework based on Kyle (1985), since it 1s
always optimal for the information owner to sell the information signal as he receives
it (and not to add noise as Admati & Pfleiderer (1986) show is optimal in an
information aggregation framework), and so if he decides to trade, he does so under
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