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ABSTRACT

Market microstructure is a relatively new area in finance which emerged as a
result of inconsistency between actual and expected prices due to a variety of
frictions (mainly trading frictions and asymmetric information) and the
realisation that the trading process through which investors' demand is ultimately
translated into orders and volumes is of greater importance in price formation
than it was originally thought.  Despite increased research in the area of
liquidity, asset pricing, asymmetric information and trading systems, all subfields
in the area of market microstructure, there are a number of questions that remain
unanswered such as the effect of different trading systems on systematic
liquidity, informational efficiency or components of the spread. This thesis aims
at shedding light on those questions by providing a detailed empirical
investigation of the effect of trading systems on systematic liquidity, pricing,
informational efficiency, volatility and bid-ask spread decomposition mainly
with respect to the UK market (FTSE100 and FTSE250) and to a less extent with
respect to the Greek market. Those two markets are at different levels of
development/sophistication and are negatively correlated.

The aims of this thesis are outlined in chapter one with chapter two providing a
detailed review of the theoretical literature relevant to this study. Chapter three
is the first empirical chapter and tests for the presence of a common underlying
liquidity factor (syétematic liquidity) and its effect on pricing for FTSE100 and
FTSE250 stocks under different trading regimes. Results show the presence of
commonality for FTSE100 and FTSE250 stocks although commonality is
weaker for FTSE250 stocks and its role on pricing is reduced. Chapter four
investigates the same issues with respect to the Greek market and we find that
commonality appears to be stronger in some periods while it is reduced to zero

for other periods.



Chapter five focuses on the effect that changes in the trading systems can have
on informational efficiency and volatility primarily with respect to FTSE100 and
FTSE250. Different methodologies and data are employed for this purpose and
produce similar results. We find that order driven markets are more responsive
to incoming information when compared to quote driven markets. Volatility has
a greater impact on the spread when the market is quote driven. We also
examined if automated trading increased informational efficiency with respect to
the Greek market. The results obtained indicated that the effect of automation
was positive.

Finally the last chapter focused on the effect of different trading systems on the
components of the spread and their determinants. Our main finding is that the
asymmetric component of the spread is higher under a quote driven market.
Also stock volatility appears to affect the asymmetric component to a greater
extent when the market is quote driven. We believe that the main justification

for those findings is affirmative quotation.



CHAPTER ONE: INTRODUCTION

Contemporary empirical work in finance has concentrated on
understanding financial markets and providing explanations for the
observed behaviour. The most important concept in the finance literature
is that of the efficient market hypothesis (EMH). The efficient market
hypothesis postulates that asset prices reflect all available information
quickly and accurately. The last two decades a new strand has developed
in the finance literature, which is known as market microstructure.
Market microstructure studies the process by which investors’ demands
are translated into prices and volumes. The central idea, which
characterises this area of finance, is that asset prices do not necessarily
reflect full information expectations of value because of a variety of
frictions such as departures from symmetric information, different trading
protocols etc.  This study will concentrate on examining how those

frictions affect full information expectations of value.

Market microstructure literature has expanded tremendously the last few
years into a versatile body of knowledge however it can be grouped in
three generic areas namely:

e Price formation and price discovery which looks into the
determinants of trading costs and the process by which prices
come to impound information over time

e Market structure and design issues which looks into how different

market rules affect trading, liquidity and therefore pricing and




e Information and disclosure which focuses on the extent to which
investors have access on information regarding the trading process.

This study will concentrate on the first two areas of market microstructure
and examine how different trading regimes/protocols can affect liquidity
with special reference to systematic liquidity, pricing, the speed at which
new information is incorporated into prices and the different components

of the bid-ask spread (asymmetric and order processing component).

All theoretical work in the area concentrates on the market maker that
assumes a prominent role given the inability of traders to engage in
transactions between themselves. This inability of traders to transact by
themselves due to different time preferences was originally introduced by
Demsetz (1968) who argued that demand does not necessarily equal
supply at each time period (t), therefore there cannot be a single market-

clearing price, a fact that necessitates the existence of market makers.

Market makers aim at providing immediacy at a cost dictated by inventory
risks and asymmetric information. Two different ‘schools of thought’
have emerged as a result of the reasons for the existence of costs in
providing immediacy. The first school postulates that immediacy costs
arise as a result of inventory risks present due to lack of diversification.
Stoll (1978), Amihud & Mendelson (1980), Ho & Stoll (1981) and
O’Hara & Oldfield (1986), main advocates of this particular school of
thought postulate that market makers have a desired inventory level and

there are certain costs involved when they are forced to deviate from this



optimal level as a result of providing immediacy. The second school
represented mainly by Bagehot (1971), Glosten & Milgrom (1985), Kyle
(1985) and Easley & O’Hara (1992) view the existence of costs in
providing immediacy as a result of asymmetric information and the
inability of market makers to distinguish between informed and
uninformed traders. To cover for costs and avoid losing money
consistently, market makers buy stocks at a lower price than they are
willing to sell them, hence the spread. ~However on average market
makers lose money when trading with the informed and make money

when trading with the uninformed.

All the work presented above is clearly theoretical. Empirical work with
reference to price formation and liquidity has concentrated on examining
the relation of liquidity and asset returns. Amihud & Mendelson (1986)
document the existence of a positive relation between liquidity and returns
during 1961-1980 proxying liquidity as quoted bid-ask spread.
Eleswarapu & Reinganum (1993) looking into a similar time period
(1961-1990) proxying liquidity as quoted bid-ask spread find that the
positive relation documented in A&M is restricted only in January.
Brennan ‘& Subrahmanyam (1996) take an innovative approach and
decompose transaction costs into variable and fixed components and find
only weak evidence in favour of A&M (1986). Datar et al.(1998) look
into the same relation proxying liquidity as turnover rate(number of
shares/number of shares outstanding) find positive evidence. Generally

speaking there are a number of studies looking into the relation of



liquidity and returns proxied in different ways but none of those looks into
common factors in liquidity (commonality) and returns. All the studies
mentioned above aim at providing an overview of the literature in the area
of market microstructure & asset pricing and highlight the absence of
research in commonality and returns, which is one of the areas this study
concentrates on. It is well known that each security has its own liquidity
dictated by a number of factors such as order flow, number of trades,
trading volume, returns, volatility etc. The nature of the factors identified
above is clearly idiosyncratic and we would expect each security to have
its own liquidity. Alternatively we would expect to find correlation in
liquidity across securities if there is a common component to the cost of
providing liquidity or if securities are substitutes. In this study we wish
to test the prospect that liquidity has common underlying determinants,
which are not captured by the factors mentioned above and the extent to

which this common factor affect stock returns over time.

Three papers have appeared up to the moment looking into common
underlying determinants such as returns, returns volatility, trading volume,
and other macroeconomic factors for the US market namely i) Chordia et
al (2000), ii) Huberman & Halka (2001) and iii) Hasbrouck & Seppi
(2001). The first two papers come up with strong evidence supporting
the existence of common underlying factors yet unidentified while the
third finds only weak evidence of common underlying factors. Apart for
the controversy mentioned above, the literature suffers from gaps as well.

For example although there is some evidence regarding common



underlying factors with reference to the US market, there is no other
single study for developed or developing countries. This provides us with
an excellent opportunity to investigate the existence of this phenomenon

in other markets.

With reference to the second generic area of market microstructure
namely market structure and design, most empirical literature has
concentrated on i) comparing execution costs between continuous
auctions and dealerships (Huang & Stoll, 1996; Lee, 1993; Pagano &
Roell, 1990; Stoll, 1993) finding higher execution costs in dealer markets
when compared to continuous trading markets even though Affleck-
Graves, Hedge & Miller (1994) find that quoted spreads are the same for a
matched sample of NASDAQ and NYSE/ASE stocks in 1985 ii) trading
mechanisms and price behaviour emphasizing the introduction of call
auctions within continuous trading mechanisms (Ko, Lee & Chung, 1995;
Amihud & Mendelson, 1987,1989,1991) with special reference to the
Korean, Japanese and US stock market respectively iii) the value effects
gained by changing from single call auctions to continuous trading
(Amihud, Mendelson & Lauterbach, 1997) iv) the effects of full
automation on trading (Naidu & Rozeff, 1994) with special reference to
the Singapore Stock Exchange and v) a comparison between dealerships
and continuous action with respect to informational efficiency (Greene &

Watts, 1996).



Summarizing the empirical results, one could say that dealer markets
appear to have higher execution costs in comparison to continuous
markets although there is no unanimity. However little can be said about
how informational efficiency/price discovery changes under the two
primary exchanging regimes: dealerships and order driven markets.
There is only a limited number of studies looking into informational
efficiency under different trading regimes. The first study that
investigates the value effects from changes in market microstructure and
explicitly looks into price discovery and assesses the degree of
informational efficiency achieved each time is that of Amihud, Mendelson
& Lauterbach (1997). However the above study is confined to changes
from single call auctions to continuous trading mechanisms with reference
to the Tel Aviv stock Exchange. Stocks under the call auction regime
used to trade once a day but after the introduction of continuous trading,
trading frequency increased ~tremendously. As it was expected changes in
informational efficiency/price discovery and liquidity were dramatic.
Based on their approach and their findings we thought that it would be a
wonderful idea to examine how the transition from one trading system to
another (e.g. from quote-driven to order-driven or from public outcry to
automated trading) affected the degree of informational efficiency. The
second study (Greene & Watts, 1996) examines market response to
quarterly earnings announcements made during trading and non-trading
hours on the NYSE and the NASDAQ. They find that NASDAQ is more
efficient in impounding information into prices.  Given the limited

number of studies on market design/trading protocols and informational



efficiency we think that it is worth examining this issue with reference to a
highly developed (UK) and less developed market (Greek market).
Naidu & Rozeff (1994) look into the effects of automation on volume,
volatility and liquidity, which is relevant to our study with reference to the
Athens Stock Exchange however, they do not investigate the effect of
automation on informational efficiency, which is exactly the area we
concentrate on. Despite this, Naidu & Roseff (1994) motivated us to look
into smaller markets such as the Athens Stock Exchange which introduced
full automation of the trading process. In addition we are not aware of
aﬁy studies concentrating on spread sensitivity to volatility under a
dealership and an order driven market. In perspective, we explore price
discovery/informational efficiency and spread sensitivity to volatility
between competing trading mechanisms: dealerships, order driven
markets and hybrid markets for FTSE 100 & FTSE250 stocks. We also
examine the effect of computerisation on informational efficiency for the

Greek market.

The last chapter of the thests is concerned with examining the components
of the bid-ask spread under different trading protocols.  Stoll (1989),
George, Kaul & Nimaledran (1991) and Kim & Ogden (1996) have
concentrated on estimating the components of the bid-ask spread

employing different techniques.

The London Stock exchange has gone through a number of changes the

last few years as far the trading regime is concerned. In particular the



London stock exchange has changed from a quote driven market to an
order driven market. The main attributes of quote driven markets are the
market makers who are obliged to post bid and ask quotes along with the
number of shares (depth) they are willing to trade at each price
(affirmative quotation). In an order driven market makers are not obliged
to post bid-ask quotes therefore the whole trading process depends on
limit-order submission. As a consequence of the changes in the trading
process described above, we conjecture that the different cost components
of the spread and in particular the asymmetric information cost component
must have been affected. We believe that this is an exploitable
opportunity to expand the literature and examine the components of the
bid-ask spread under different trading regimes given that all previous
work in this area has merely concentrated on decomposing the bid-ask
spread to its components. We also examine how each of the components
of the bid-ask spread is affected by volatility, trading volume etc under

different trading regimes.

To summarise, this thesis aims i) to investigate the existence of common
underlying factors in liquidity and how those factors affect returns, ii)
explore informational efficiency and spread sensitivity to volatility
between different trading regimes and iii) investigate ﬁow the components
of the bid-ask spread change between different trading regimes and how
volatility, trading volume etc affects those components. In the process of

doing so, the following questions are also raised:



e Is commonality in liquidity present in other markets as well or does it
constitute a stylized fact pertinent to the US market only?

e Is commonality priced?

e How do changes in the trading regime affect the relationship between
commonality and expected returns?

e How does the degree of informational efficiency and spread sensitivity
to volatility change in response to different trading regimes/closing
price formation algorithms?

e How are the components of the spread affected as a result of changes
in the trading regime?

The main focus of the thesis is the UK market and in particular FTSE100

and FTSE250 socks. We employ those stocks for our research because

these are the only stocks for which the trading protocol changed. In
addition those stocks are frequently traded which helped us avoid
problems of non-synchronous/thin trading. = We undertake the same
research for the Greek market, a newly developed market which is quite
different from the UK market in terms of sophistication even though data
restrictions do not allow us to achieve this to the extent we would like to.

Therefore direct comparisons are not always possible.

The thesis contributes to the literature in several ways; the main

contributions could be presented as follows:

e It shows that systematic liquidity is not pertinent only to the US
market but also other markets. It also shows for the first time that

commonality in liquidity does affect excess returns and that the



trading regime plays an important role on the extent to which
commonality is priced. In particular we find that the effect of
commonality on excess returns appears to be considerably reduced
after the change from quote-driven to order-driven trading. Results
obtained for FTSE250 show that commonality is not equally strong
while results for the Greek market show that commonality per se is
quite reduced.

It shows thaf the extent to which new information is incorporated into
prices is affected by the trading regime using different methodologies.
In particular we find that order driven markets respond faster to
information in comparison to dealerships (FTSE100). With reference
to the Greek market we find that the computerization of the trading
process has increased informational efficiency.

It shows that spread sensitivity to volatility depends on the trading
regime and provides explanations for it. We find that the spread is
more sensitive to volatility in a dealership than in an order driven
market. Spread sensitivity to volatility remains the same between
quote driven and hybrid regimes.

It estimates the components of the bid ask spread under different
trading regimes enriching previous work in the area and provides
explanation for the changes observed for the very first time. In
particular we find that the asymmetric information component reduces
when the market changes from quote driven to order driven
(FTSE100). The reason for this is that market makers do not have to

provide liquidity any more. However when the market changes from

10



quote driven to hybrid (FTSE250), there is no change in the
asymmetric information component. We also found that the effect of
volatility on the asymmetric information component of the spread

reduces when the market is order driven.

The structure of the thesis is as follows. In chapter two the established
theoretical literature which is relevant to the economics of market making,
trading, asymmetric information, liquidity and order processing is
thoroughly reviewed. The purpose of this literature survey is to provide
the theoretical foundations for the empirical studies that will follow as
well as to highlight issues investigated or under investigation and pinpoint
any possible gaps. At this point it is worth mentioning that literature
presented in chapter two is mainly theoretical in nature. = Empirical
literature specific to each of the issues examined in this thesis is presented

at the beginning of each empirical chapter.

Chapter three which is the first empirical of this thesis concentrates on
systematic liquidity and excess returns under different trading regimes and
algorithms. The key objective of the chapter is to examine if there are
common components affecting stock liquidity and the extent to which
those components can affect pricing.  We find that liquidity has a
common component unidentified yet which remains quite strong even
after accounting for a number of factors which we know that affect stock
liquidity (expected trading volume, unexpected trading volume, volatility,

macro economic variables etc). These findings are valid regardless of

11



trading regime. At a later stage we examine if the common underlying
component affects excess returns. It appears that the common underlying
liquidity component is quite strong when the market is quote driven but
reduces once the market changes to order driven (FTSE100 stocks). Wé
are able to identify a common underlying component for FTSE250 stocks
however it does not seem to affect FTSE250 stock pricing as in the case

observed for FTSE100 stocks.

The fourth chapter is a replication of the previous chapter for the Greek
market. The Greek stock market has recently gone through troughs and
peaks, achieving record growth by any standards but returning to lower
levels than it started in the first place. The reason we decided to present
the case for the Greek market in a different chapter is because we were
afraid that we might cause confusion to the reader since we capture
liquidity using a different variable to the ones used in the UK market due
to lack of data but also because the reasons we examine liquidity in the
Greek market are different from the reasons we examine liquidity in the
UK market. There has been no change in the trading regime in the Greek
market so as to examine how different regimes might affect liquidity
however each of the periods examined represent a different era for the

Greek market in terms of trading activity and profits.
The fifth chapter examines how informational efficiency and spread

sensitivity to volatility changes as a result of changes in the trading

regimes for FTSE100 and FTSE250 stocks. We also look into the effects

12



that the computerization of the trading process can have on informational
efficiency for the Athens stock Exchange. With reference to the UK
market we find that an order driven market is more responsive to new
information when compared to a quote driven market. Secondly we find
that the spread formed in a quote driven market is more sensitive to
volatility than in an order driven market because of affirmative quotation.
Finally we find that computerization has a positive impact on

informational efficiency with reference to the Greek market.

The sixth chapter looks into the components of the bid-ask spread and
their determinants and how they might change over time as a result of
changes in the trading regime. We find that the asymmetric component
of the spread is higher under a quote driven regime.  This can be
explained by the fact that market makers are obliged to quote bid and ask
prices therefore they bear all the risk of a transaction especially if they
trade with a trader who is in possession of superior information.
However under an order driven regime market makers are not obliged to
provide any liquidity therefore the asymmetric information component
reduces significantly. There are no changes in the asymmetric
information component of the bid ask spread between a quote driven and a
hybrid market because market makers are obliged to provide quotes under
any circumstances. Finally we examine how different variables such as
number of trades, trading volume and volatility affects the asymmetric

information and order processing component of the spread.
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Finally in chapter seven the main results in the thesis are summarized and

concluding remarks are drawn.
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CHAPTER 2: LITERATURE REVIEW
2.1. THE EMERGENCE OF MARKET MICROSTRUCTURE

Market microstructure is a relatively old area in finance, which has recently
attracted a lot of attention. Of course some readers might wonder why it remained
obscure and it did not attract attention before. Well I believe that the answer to this
question is two-fold. Most importantly a growing number of traders, practitioners
and academics have realised that asset prizes do not reflect expected prices based
on all available information because of a variety of frictions. Secondly the trading
processes through which investors’ aggregate demand is translated into transactions
are of greater importance in price formation than it was originally thought and
therefore worth of further examination. In the words of Madhavan (2000)

“Interest in market microstructure is most obviously driven

by the rapid structural, technological and regulatory

changes affecting the securities industry worldwide. The

causes of these structural shifts are complex. In the US,

they include the substantial increase in trading volume,

competition between exchanges and  Electronic

Communications Networks (ECNs), changes in the

regulatory environment, new technological innovations, the

growth of the Internet and the proliferation of financial

instruments. In other countries, globalisation -and
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intermarket competition are more important in forcing
change. For example European economic integration
means the almost certain demise of certain national stock
exchanges, perhaps to be replaced eventually with a single
market for the European time zone. These factors are
transforming the landscape of the industry, spurring interest
in the relative merits of different trading protocols and

designs.” (Madhavan, 2000, page 1)

2.2.MARKET MICROSTRUCTURE: DEFINITIONS AND TENETS

Market microstructure can be defined as the area of finance that studies the process
by which investors’ latent demands are ultimately translated into prices and
volumes (Madhavan, 2000). It can also be defined as the study of the process and
outcomes of exchanging assets under explicit trading rules (O’Hara, 1994).
Having provided the readers of this review with two short definitions of market
microstructure, I think that it would be helpful to discuss the sub-domains that
market microstructure literature expands.  Market microstructure theory is a

versatile body of knowledge and incorporates many sub-domains such as

price formation and price discovery:; this section looks into the

determinants of trading costs and the process by which prices come to

impound information over time
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market structure and design issues; this section concentrates on the

relation between price formation and trading protocols. More specifically
it focuses on how different market rules can affect trading, liquidity and
therefore prices.

Information and disclosure; this section focuses on the extent to which

investors have access on information regarding the trading process.
We shall be concerned with price formation & price discovery and market structure

& design issues.
2.3.PRICE FORMATION

A basic tenet of the theory of market microstructure is that asset prices need not
equal full information expectations of value because of a variety of frictions.
Market microstructure theory is concerned with how various frictions such as
departures from symmetric information affect the trading process and how prices
are ultimately defined. A -simple mathematical model of price formation and

frictions is developed below.

It is assumed that in efficient markets i) all agents posses symmetric information
and ii) frictions are negligible resulting in prices reflecting expected values
conditional upon the set of public information available at time t. Symbolically

this is expressed as py=p; where p, denotes the price of the risky asset at time t and

w=E[v/H;] is the conditional expectation of a fundamental value (v;) of a risky
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asset based on all available information at time t (H;). Taking into consideration

that returns are given by changes in prices between two different time periods, then
I=Pt-Pr-1o =1 s =B VWH]-E[ vi. /Hi] (2.1)

where E[vy/H{]-E[vi.//H;.1] is the innovation in beliefs. Since p; follows a
martingale process, applying the Law of Iterated Expectations, returns are serially
uncorrelated. Markets are efficient in the sense that prices at all points in time

reflect expected values.

2.3.1 TRADING FRICTIONS

\

Having introduced a frictionless market model, the next step is to construct a model
that will incorporate frictioné and will take into consideration the fact that market
agents have different information. The new model is given by the following
formula p=p+s; where p; is price, = E[v/H;] and s is an error term with mean
zero that reflects the effects of frictions. At this point it should be made clear that
siis modelled as s= sx; where s; is a positive constant (representing one half the bid

ask spread) and x; represents signed order flow.
2.3.2 PRIVATE INFORMATION

Having considered frictions, the next step is to incorporate private information into
the model. Madhavan (2000) postulates that if some market agents possess private

information, then revision in beliefs about asset values from t-1 to t given by
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e~E[Vvi.1/H;.1] need not reflect new information arrivals. Revision in beliefs will
depend on signed order flow denoted by x; since informed traders will buy when
prices are below true value and will sell if prices are above true value. Thus
revision in beliefs is given by e=Ax;+u, where X, is order flow, u, is pure noise and
2>0.

Price formation and price discovery may be viewed as synonymous to liquidity,
which may be defined as the bid and ask prices at which market makers (liquidity
providers) buy and sell assets for themselves or their clients. In the rest of this

review we seek to answer the question of how prices are formed.

The answer to price formation is given by the standard demand & supply
framework. In particular the intersection of the demand and supply curves provide
the equilibrium price at which buyers and sellers are willing to transact.
Nevertheless this simplistic procedure provides absolutely ,no information on how

this equilibrium price is attained.

There appear to be two approaches to the mechanics of price formation. The first
approach, which can be, described as completely agnostic postulates that the
procedure followed in attaining equilibrium is of no importance because the
equilibrium price achieved is independent of any procedure. Even if there were
several procedures, the same equilibrium would arise. Clearly this approach is

limited to analysing the properties of the equilibrium rather than the procedure of
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equilibrium attainment.  The second approach, which actually looks into the

mechanics of price formation, is the Walrasian auctioneer.
2.3.3 TRADITIONAL VIEW

The Walrasian auctioneer is perceived as the traditional view of price formation.
The formation process could be easily captured by the general representation of an
auétioneer who aggregates traders’ demands and supplies to find a market-clearing
price. Specifically the procedure followed is like the one described below. Each
trader submits his demand schedule to the auctioneer and then he comes up with a
potential trading price. At this point, traders determine their optimal demand sets
and submit them to the auctioneer. If no equality is achieved between quantity
demanded and quantity supplied, then the auctioneer announces a new trading
price. This procedure will be repeated until supply equals demand, achieving an
equilibrium price. The procedure described above constitutes a very simple way
of explaining equilibrium attainment. However as we are all aware the above
frictionless representation is nowhere close to reality at least as far as financial

markets are concerned.

2.3.4 THE COST OF TRANSACTING: BID-ASK PRICES

An alternative view to the archaic Walrasian auctioneer model briefly described

above is that of Demsetz (1968). Demsetz introduces the notion of ‘time
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dimension’ in supply and demand analysis and literally sets the stage for the

development of market microstructure theory.

Demsetz based his analysis on the notion that trade may involve some kind of cost
either explicit or implicit. Explicit costs could be charges levied by a particular
market while implicit costs would be costs reflecting the price of immediate
trading. Demsetz argued that demand does not necessarily equal supply at each
time period, t, therefore there cannot be a single market-clearing price. Demsetz
postulates that there are two sources of supply and demand at each point in time.
On both sides there are traders who wish to trade immediately and some others
who wish to put off trading for the time being. If there is an imbalance between
demand and supply those who wish to trade now must pay a higher price to induce
the other side to trade at the same time. If some traders wish to buy now they must
increase their bid to attract sellers who otherwise would not have traded. On the
other side if some traders wish to sell now they must lower their ask price to attract
buyers. Thus two prices emerge a bid and an ask price. Today the difference
between bid and ask prices is known as the spread and this is exactly where the

notion of liquidity is based. In the words of Demsetz (1968)

“...Thus, a specialist who buys at $98 and sells at $100 substitutes two
transactions for what would be one transaction if the outside traders could

count on their orders arriving simultaneously and at the same price, say $99.”

(Demsetz, 1968, page 37)
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Of course Demsetz did not merely provide a theoretical framework in an attempt to

explain the cost of transacting. Demsetz went even further to investigate the

relationship between spread and volume in the NYSE. For this reason Demsetz

runs a couple of regressions in order to formally establish the relationship between

spread and volume employing a random sample of 192 securities. At this point it

should be noted that Demsetz employs two different variables in order to identify

the precise relationship between spread and volume namely i) number of

transactions per day based on data for two non-adjacent days of trading and ii) the

number of shareholders being in possession of the securities under consideration.

Demsetz comments on the results:

“Both regressions give highly similar fits; although (IA) gives a slightly
better fit, the use of number of shareholders does surprisingly well.  All
coefficients take on the expected algebraic signs and all except the M
coefficient are highly significant. The coefficients of InT and InN yield the
expected second derivatives. The coefficient of M canndt be judged to differ
significantly from zero in the light of the evidence presented here. The
reader will note that the significance of the M coefficient increases slightly
when InN is used in place of InT. The reason for this is that M is associated
slightly with differences in transaction rates that are not explained by

differences in N”. (Demsetz, 1968, page 49)
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Demsetz’s results show that the greater the activity in the stock (as measured by the
number of trades or the number of shareholders) the lower the spread, clearly
indicating that the cost of non-synchronization between demand and supply for

similar assets is a function of the rate at which buying and selling orders arrive.
2.4. DETERMINANTS OF LIQUIDITY

All financial literature previous to the seminal work of Demsetz (1968) perceived
security price formation as a macroeconomic phenomenon. Demsetz changed this
view by diverting attention away from the macroeconomic foundations of security
price formation towards the micro foundations of security markets. In doing so, he
showed that security price formation depends on economic agents’ optimising
behaviour meaning that prices in particular the bid-ask spread is set by a specific
person(s), institution(s) or mechanism worthy of further study. Having indicated
the ‘turn’ in financial literature from the macro aspect to the micro aspect of the
bid-ask spread formation initiated by Demsetz the next step will be to look into
how the spread is determined. In order to answer this question we should delve
into the behaviour of market makers and the incentives or the disincentives they
have to increase or reduce the spread. Inventory risk and the presence of
asymmetric information determine their behaviour. More specifically we shall be
concerned with inventory models and adverse selection (asymmetric information)

models.

2.4.1 INVENTORY MODELS
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Inventory models are concerned with changes in inventory risk level and how this
might affect the setting of bid and ask prices. If one delves into the inventory
models literature, one can clearly distinguish three research paradigms. The first
paradigm known as order-based analysis is represented by Garman (1976) and
Amihud & Mendelson (1980) who focus on the nature of order flows in
determining security-trading prices.  Portfolio risk analysis that constitutes the
second paradigm is typified by the works of Stoll (1978), Ho & Stoll (1981) and
O’Hara & Oldfield (1986).  Portfolio risk analysis examines bid-ask spread
formation in relation to the liquidity providers’ optimisation problem while the
third approach ‘competitive trade order submission’ analyses the effects of multiple
liquidity providers on spread behaviour. It is represented mainly by Cohen, Maier,

Schwartz & Whitcomb (1981).

2.4.1.1 ORDER-BASED ANALYSIS

24.1.1.1 GARMAN’S MODEL

The equilibrium price derived from the intersection of the standard demand and
supply schedules combined in a single diagram constitutes a first approximation to
a fully balanced market, however this simple intuitively appealing approach
appears to be severely limited when it comes to studying equilibrium attainment at
financial markets. The main reason for the limitation observed is the complete

lack of consideration for the empirically observed non synchronization of buy and
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sell order arrival and subsequent price change as a response to the temporary order

flow imbalance. All those issues are considered in Garman’s model.

Garman (1976) introduces a model that assumes a stochastic buy and sell order
arrival process that is a function of the dealer’s bid and ask prices. In Garman’s
mode] there is a single, monopolistic market maker that sets prices, receives all
orders and clears trades. The de