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1 Introduction

Liquidity, or how easy an investment is to buy or sell, is becoming increasingly

important in financial markets. The increase in institutional holdings of securities and

the relatively active investment strategies employed by institutions lead to a higher

demand for liquid investments. In relatively small markets as the Nordic markets for

common stock, liquidity tends to be concentrated to a few companies while the daily

buying and selling interest does not reach all less widely held stocks. This poses a

challenge for market designers and is a major concern when new companies are listed.

The increased demand for liquidity is an important reason for the ongoing discussions

of alliances and mergers between European exchanges. If liquidity is regarded as a

positive factor then a lack of liquidity would be expected to have a negative impact on

the valuation of the less liquid companies.

The objective of this dissertation is to contribute to the understanding of how liquidity

affects financial markets. When frictions such as legal restrictions on trading or

transaction taxes change, liquidity is affected. Policy changes and changes in market

structures that have been made to overcome such market frictions also have an impact

on liquidity. I investigate how these liquidity increasing or decreasing changes affect

turnover and asset prices. Both the introduction of new companies to the exchange and

the daily trading of securities are included in this study of samples of common stock

from Finland and Sweden. In a short time these two financial markets have developed

from relatively closed, highly taxed and not so competitive markets to relatively open,

efficient, and competitive markets. This development in combination with good data

availability makes these markets excellent laboratories. I investigate common stocks as

opposed to other financial instruments or markets for the traditional reasons, data

availability is good, the markets are highly transparent and all participants have more

or less equal access to the same information and abilities to act on it. Short-term

interest rates are however included as an alternative investment through all my studies.

The methods I apply and develop are empirical and draw on recent developments in

the market microstructure discipline of finance. Studies of market microstructure are

concerned with the functionality of markets taking into consideration real world

restrictions and frictions that might delay or complicate the process when market
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prices move towards a equilibrium, where all available information is reflected in

prices. The methodologies developed within this discipline give opportunities to take a

new look at the unsolved puzzles of finance. In this dissertation my main goal is to

determine if liquidity is priced on the Finnish and Swedish stock markets. I also apply

recently proposed new ways to measure the effects of liquidity.

2 Definitions and measures of liquidity.

Hasbrouck and Schwartz (1988) point out that the concept of liquidity is widely used

but not easily defined nor readily measured. They develop a method of quantifying

liquidity and present three characteristics that can be used to describe the liquidity of

an equity market. These are depth, breadth and resiliency. Depth describes the

existence of orders on both sides of the order book near the price at which shares are

currently trading. Depth is lacking when the bid-ask spread is large or when prices are

rounded substantially to the nearest even number. Breadth describes the existence of

orders in substantial volume. Breadth is lacking when the effective spread or the

difference between the mid-point of the bid-ask spread and the execution price for

large orders is large. Resiliency describes the responsiveness of new orders to price

changes caused by temporary order imbalances. Resiliency is lacking when the order

flow does not adjust quickly to errors in price discovery. Hasbrouck and Schwartz also

conclude that execution costs depend on individual characteristics of the asset traded,

the design of the trading system and on the trading strategies used by market

participants. Passive traders who post limit orders and wait for the contra side to come

to them may avoid execution costs or even profit from them. Active traders who seek

immediate transactions generally incur transaction costs.

Madhavan (2000) defines market microstructure as the area of finance that studies the

process by which investors’ latent demands are ultimately translated into prices and

volumes. The growing interest in market microstructure is most obviously driven by

the rapid structural, technological, and regulatory changes affecting the securities

industry world-wide. The way the financial markets are set up has implications for

asset pricing, corporate finance, and international finance. According to Madhavan a

central idea in the theory of market microstructure is that asset prices need not equal

full-information expectations of value because of a variety of frictions. Thus, market
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microstructure is closely related to the field of investments, which studies the

equilibrium values of financial assets. But while many regard market microstructure as

a sub-field of investments, it is also linked to traditional corporate finance because

differences between the price and value of assets clearly affects financing and capital

structure decisions. Madhavan points out that the analysis of interactions with other

areas of finance offer a new and exciting dimension to the study of market

microstructure, one that is still being written. Asset pricing is one of the areas of

finance where market microstructure acts as on interface between different areas of

finance.

In her analysis of market microstructure theory, O’Hara (1995) discusses the

fundamental role liquidity plays in markets. She points out that in addition to the

obvious positive side of liquidity there is a dark side that is usually unseen. While the

ability to trade essentially costlessly, may benefit the individual, it may impose costs

on the market by allowing the flight of investors away from less liquid securities and

markets. While better liquidity is good for all market participants, markets have to be

designed to not take too much liquidity away from some securities when the liquidity

is improved for others. Madhavan (2000) concludes that there is growing support for

the idea that expected returns must reflect compensation for illiquidity starting with

Amihud and Mendelson (1986a). In recent market microstructure oriented papers new

theory and empirical findings have been presented on the role of liquidity in asset

pricing and on if variation in expected returns across securities arises because of

differences in trading costs.

Since transaction costs are a central determinant of liquidity and since market

microstructure specifically recognizes such frictions, it is natural that the lessons of

market microstructure research will be applied in studies of liquidity. Market

microstructure is a new science however and while it provides a number of tools for

measuring liquidity that utilizes higher frequency data and information on the order

book etc. it does not give any definite answers when to use a particular measure. The

bid-ask spread with its limitations as a liquidity measure has been established with

more sophisticated improvements to it as the effective spread and the amortized
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spread.1 Other measures that are more demanding regarding data availability are

measures of depth of the order book and market impact of trades. It seems that the

most useful measures however are the ones that can be summarized into daily, weekly

or monthly measures so that traditional and established methodology can be applied to

traditional cross sectional and time series data. This is particularly the case when

traditional puzzles in finance such as the equity premium puzzle are addressed.

Another approach would be to develop new methods that take into account that high

frequency intra-day data is not continuously spread over time. Engle (2000) presents

such a method.

A generally accepted concept is that risk-averse investors require higher expected

returns to compensate for greater risk. Similarly, investors would be expected to prefer

to commit capital to marketable or liquid investments, which can be traded quickly and

at low cost. This is the aspect of liquidity addressed in this thesis.

3 Primary Markets: New listings of companies and what affects the liquidity of

these securities

There are not many studies that directly assess the importance of liquidity for initial

public offerings [IPOs]. Anecdotal observations of a relationship between the success

of IPOs and their liquidity in the aftermarket have been presented by practitioners.

Little empirical results supporting or rejecting this notion has been brought forward. In

this dissertation I concentrate on the actions of the underwriter to improve liquidity of

IPO stock immediately after the listing. Around the time of listing the liquidity for the

IPO stock might be affected by so called stabilization or by a more subtle presence by

the underwriter(s). Generally the underwriter supports the IPO stock when it falls

below the issue price by buying back shares against an overallotment option. The

underwriter might also be able to offer more stock to the market if the demand is larger

than expected. The most relevant literature for my studies of IPOs are: Ruud’s (1993)

study of distributions of initial returns, Hanley, Kumar and Seguin’s (1993) study of

the bid-ask spread for IPO stocks, Shultz and Zaman’s (1994) study of underwriter

behavior in order book for IPO stocks and Aggarwal’s (2000) study of stabilization

                                                

1 For definitions of how these measures are calculated see essays 3 and 4.
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activities by the underwriter syndicate. In this dissertation the main methods used in

the above papers are applied to a Finnish data sample to establish if similar

characteristics for IPOs can be found in this market as on US data. I then go on to

study the sample in more detail than previous studies have been able to with their data.

I suggest a selection of methods that can be applied to high frequency limit order book

data on IPOs and evaluate the results from applying these methods on my limited data

set.

In Essays 1 and 2 I specifically concentrate on a period in Finland before 1998 when

underwriter stabilization of IPO stock was not permitted by securities market law. I

argue that if this kind of activity was still engaged in it shows that corporations and

underwriters regard a good liquidity in the immediate aftermarket for IPO stock as

very important. Stabilization would have been possible before 1998 if underwriters

with a domicile outside of Finland and thus not affected directly by the regulations of

Finland took care of the stabilization activities. A majority of the IPOs during this

period had a non-Finnish underwriter responsible for the international tranches or even

as a leading underwriter.2 The fact that the securities market law was changed in

September 1998 to allow publicly announced stabilization also points toward its

important function.

The trading activity of the underwriter(s) is studied with the purpose of determining if

stabilization was evident in the Finnish IPO market during the years 1994 to 1997. I

also estimate the impact of the underwriter activity on the pricing of the IPOs. The

liquidity of the order book is analyzed in detail during the first weeks of trading in IPO

stock. In this part of the dissertation I attempt to apply more detailed measures of

liquidity as depth, breadth and resiliency of the order book as suggested by Hasbrouk

and Schwartz (1988). It is easier to apply more sophisticated measures of liquidity in

the limited context of an IPO, where the amount of data is less overwhelming than if

the study was done on all stocks during a longer time period. It is also less complicated

to hypothesize on the expected behavior of certain market participants such as the

                                                

2 An interesting observation is that in the English language prospectuses underwriter stabilization is
outlined openly while it is worded more carefully in the Finnish prospectuses up until September 1998.
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underwriter that has a different position than other participants in the market at the

time of the IPO.

The motivation for an in depth analysis of the function of stabilization of IPOs is

connected to the importance of the IPO pricing process. For the market participants

that are involved in IPOs it is important to understand the pricing process of IPOs and

to what extent changes in liquidity may have an impact on the pricing. This is

particularly important for the corporation issuing the stock, since the initial pricing and

how well the stock fares in the aftermarket will ultimately affect the cost of capital for

the company when it starts paying dividends and considers secondary issues. An

interesting topic for future studies would be to analyze the factors that determine the

liquidity of IPOs after the first month of trading when the underwriter is no longer

present. In a recent paper by Eckbo, Masulis and Norli (2000) they conclude that for

seasoned public offerings, as equity issuers have lower leverage, their exposures to

unexpected inflation and default risks decrease, thus decreasing their stocks' expected

returns relative to matched firms. Equity issues also significantly increase stock

liquidity (turnover), again lowering expected returns relative to nonissuers. In a study

of IPOs by Eckbo and Norli (2000) find that when they introduce liquidity as a risk

factor in a Fama-French type of model, that the liquidity factor also reduces expected

returns to IPO stocks relative to matched firms.

4 Secondary Markets: The importance of liquidity for exchange traded

securities.

In the daily trading of stocks that have been exchange traded for a longer time liquidity

may be impacted by policy issues such as changes in taxes or exchange fees and by

opening the access to the markets for foreign investors. In already open and

competitive markets the market structure can be changed to encourage trading by e.g.

introducing automated trading systems, longer opening hours and online trading. I

wish to clarify in what way above mentioned activities and changes affect liquidity and

do they have impacts on trading volume, prices and volatility in prices. It is important

to acquire empirical findings to shed light on these issues since quite contradictory

views on these policy issues have been presented in the literature. Tobin (1984),

Summers and Summers (1988), Stiglitz (1989) and Rubinstein (1992) all advocate an
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introduction of taxes on trading to curb short term speculation. Aitken and Swan

(1993) investigate the desirability of a security transaction tax [STT] and conclude that

taxation of trading leads to a loss of welfare as a whole. They come to this conclusion

when the negative effects on prices and market efficiency is compared to the raised tax

revenue and the possible benefits of a decrease in speculative trading. Additional

empirical studies are also important for policy makers since measures to reduce

volatility might wrongly implemented in fact increase the vulnerability of the markets.

Measures to improve the trading environment may wrongly implemented reduce the

efficiency of the market and in worst case lead to a flight of activity to other markets.

See for example Umlauf (1993) for a study of how Swedish stock trading was affected

by the introduction of a steep taxation of trading. The recent debate over the pros and

cons of the globalization of the financial markets and suggestions to introduce taxes to

curb this development calls for additional empirical evidence in this area.

If investors prefer to commit capital to liquid investments, investments with lower

liquidity must offer higher expected returns to attract investors. In equilibrium, the

expected returns on capital assets are then increasing function of illiquidity. The most

important literature leading to a new understanding of the relationship between

securities prices and liquidity are summarized as follows. Mehra and Prescott (1985)

point out that the equity premium might be explained by some other factor than risk

aversion. Amihud and Mendelson (1986b) suggest that investors require a higher

expected return the higher the stock’s bid ask spread is. They assume that investors

value their securities according to their returns net of trading costs and consequently

expect investors to require higher return on stocks with higher spreads to compensate

them for the higher costs of trading. Chalmers and Kadlec (1998) introduce a more

accurate liquidity measure based on Amihud and Mendelson’s model, the amortized

spread, and find a significant relationship to returns. In this dissertation I attempt to

bring forward new empirical evidence assessing the importance of liquidity. I measure

liquidity with turnover rate and transaction costs.

In Essay 3 we address the desirability of a transaction tax on securities trading [STT].

As earlier studies we determine the impact of changes in STT on turnover. We also

study the impact on prices and volatility. Particularly to be able to evaluate the price

effects we need a new model. This proposed model is tested in a prediction of expected

effects which is compared to the observed effects in the market. The results of the
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prediction might actually be more close to the actual long-run effects since the specific

time period we can observe is naturally affected by other external short-term factors.

In Essay 4 the objective is to determine if the liquidity of a security has an impact on

the return investors require. Firstly I estimate the relationship between earlier

suggested factors such as the CAPM β, size and book to market and the excess return

on stocks. Secondly I apply two measures for liquidity, the amortized spread based on

the Amihud and Mendelson (1986b) model and the deflated difference between

amortized spread for stocks and amortized spread for bonds based on model proposed

by Swan (2001). Both Essays 3 and 4 thus address the question whether turnover

matters and whether more or less trading is desirable for the functionality of the

market.

5 Recent developments in the Nordic markets and liquidity enhancing events

during the 1990’s.

The two Nordic financial markets I study, Finland and Sweden, have in a short time

developed from relatively closed highly taxed and not so competitive markets to

relatively open, efficient, and competitive markets. Everyone that has followed these

markets has observed a remarkable growth in these markets with a large increase in the

number of listed companies and in the volume of shares traded. Also the price level of

most companies’ shares have risen during the 1990s. Between 1990 and 2000 the value

weighed stock market indexes have on average per year increased by 11.55 percent in

Finland and 14.7 percent in Sweden.

Figure 1 describes the development of the initial public offering market in Finland

during 1990-2000 in yearly figures. The dark line shows the number of IPOs, the

columns the capital raised during the year and the light line the average capital raised

per IPO.
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Figure 1. The market for IPOs in Finland.
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Figure 2. Trading volume and turnover rate in main listed shares in Finland 1990-00
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Figure 3. Trading volume and turnover rate main listed shares in Sweden 1990-00
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This development with extremely weak stock markets in the beginning of the decade

and a tremendous growth in activity and prices towards the end of the decade is

interesting to study. It is intriguing to try to find answers to which factors might have

contributed to this scenario. These radical changes in market environment pose several

challenges to researchers as well, since critics will say that the period is not

representative or too short. These are however not reasons enough not to try to solve

the problems and not to try to see what we can learn from this interesting scenario. For

the first time we now also have sufficiently long time series of high quality securities

data available for Finland and Sweden, which makes it possible to confirm or reject

theories that have been developed on other Western markets. One other thing to bear in

mind is that the drastic changes in prices and volume we have seen recent years are

small when we put them into perspective and compare them to e.g. the 1930s or the

years of World War Two.

Strongly improved prospects for the world economy during the 1990’s particularly in

the technology sector have been important for growth the export driven economies of

Finland and Sweden. This is a development that has partly been reversed in during the

years 2000 and 2001. In addition to a strong world economy some internal events have

contributed to the improved liquidity of the financial markets of Finland and Sweden.
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One event is the change in policy by the central banks from a supported currency to a

freely floating currency early in the decade for Sweden and during 1992 in Finland.

Later the Finnish currency was pegged to the EURO. The interest levels have

decreased dramatically in both countries partly as a result of a market priced currency.

Another set of events are the partial and then complete abolition of turnover tax on

securities trading in Sweden during 1991 and the abolition of the stamp duty on

securities trading over the exchange in Finland in 1992. Also the opening of the

Finnish financial and real estate markets for foreign ownership has contributed to the

improved liquidity of the Finnish financial market. All these external factors have to be

kept in mind when we analyze the findings presented in this dissertation. The findings

will also be based on fairly detailed data but shorter time series representing one single

decade or less. This means that the findings are not necessarily going to be repeated in

securities markets in the future.

6 Description of the essays and summary of the findings.

This section provides a description of the goal and implementation of each individual

paper and summarizes the main findings. The essays are independent research papers,

but since they all address the concept of liquidity they are connected. The dissertation

could be seen as consisting of two main parts, Essays one and two that consider the

impact of liquidity in IPOs and Essays three and four that consider the impact of

liquidity in the daily trading of stocks. The first part, Essays 1 and 2, is also more

concerned with detailed short-term effects, while the second part, Essays 3 and 4, takes

a more long-term approach to the problem. The three first essays are concerned with

specific liquidity changing events and what we can learn from these, while the last

essay attempts to contribute to the general understanding of the pricing of securities.

Essay 3 is a purely empirical paper, but the introduction of new ideas motivates a fairly

detailed description of the models that are used both for prediction and estimation.

Essay 4 discuss the traditional problems with empirical tests of the Capital Asset

Pricing Model [CAPM] by Sharpe (1964), Lintner (1965) and Black (1972), include

later contributions to the empirical evidence by Fama and French (1992) and (1993)

and then goes on to test these relationships on new data. The main goal of the tests is

determine if a liquidity factor is priced on the markets we study.
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In Essay 1, “The effects of price stabilization on the liquidity and pricing of initial

public offerings” the impact of underwriter induced stabilization in the secondary

market for Initial Public Offerings [IPO]s is analyzed. This paper applies established

methods to the Finnish data set that has the unique feature that during the studied

period underwriter stabilization was not recognized by Finnish securities markets law.

I examine whether the abnormal returns on IPOs can be explained by non-normality in

the distribution of the returns caused by stabilization of the issue price during the first

weeks after the issue. I look at the behavior of the bid-ask spread in the after-market of

the newly issued stock and examine the underwriters share of the trades. One

contribution of this paper is that data showing the buying and selling dealer in every

trade is used to identify those trades which can be characterized as stabilization trades.

I conclude that stabilization is an important determinant of price even on a market

where the activity is restricted by law.

In Essay 2, “The activity of the underwriters in initial public offerings; Are they

liquidity providers or price stabilizers?” a sample of initial public offerings [IPOs] in

Finland during the 1990’s are examined. This paper introduces some new methods in

addition to the ones applied in Essay 1. The purpose is to detect the typical behavior of

the underwriters of the issues, in respect to their activity in bidding for the stock and

asking to sell the stock in the limit order book on the Helsinki Stock Exchange. I look

at the underwriters presence and activity in the limit order book for the IPO stocks, the

impact of the trades in which an underwriter is involved and at the relationship

between the overallotment usage and the aftermarket performance of the IPOs. The

presence of the underwriters in the limit order book is found to be higher than expected

during the first trading days of the IPOs and unevenly distributed between bid and ask.

I propose that the purpose of this presence is to provide liquidity and to support the

IPOs in the aftermarket. The underwriters in my sample are net buyers while they are

entering passive buy orders and active sell orders. The underwriters appear to be

reluctant to initiate purchases perhaps to emphasize their presence on the bid. This

behavior is also consistent with a demand to close short positions taken against

overallotment options. I estimate that one third of the observed underpricing of 4.7

percent has been sustained in the aftermarket by the underwriters.

In Essay 3, “The Impact of Transaction Costs on Turnover and Asset Prices; The

Cases of Sweden’s and Finland’s Security Transaction Tax Reductions.” drastic
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changes in transaction tax on securities trading in both Sweden and Finland give us a

unique opportunity to study the effects of a purely exogenous change in transaction

costs. The expected impact on turnover can be predicted using a simple model. Lower

transaction costs cause significant increases in turnover with an elasticity of

approximately –1. We cannot observe an immediate increase in turnover as a result of

the tax cut. In Finland the turnover increases considerably during the period after the

STT change and approximately 8 months later the expected level of turnover is

reached. In Sweden the turnover increases after the STT change as well and the

expected level of turnover is reached 13 months later. Obviously these changes might

have been caused by other factors than the STT changes. We apply a liquidity based

asset-pricing model that appears to predict the asset price changes observed on the two

markets we study. The transaction cost elasticity in asset prices3 is –0.20 for Sweden

and –0.21 for Finland. During the first day after the STT changes prices in Finland in

fact appear to rise almost by the predicted percentage change. The market index went

up 5.2 % while the expected reaction would have been 6.5 %. In Sweden the

immediate reaction is more moderate at around 2.5 % while the expected reaction

would have been 17 % including both tax cuts. The relationship between stock prices

and the changes in security transaction taxes is significant only in the Swedish case.

Volatility in securities prices is found to decrease significantly when transaction or

transfer taxes are decreased. This is an important argument against the introduction of

such taxes. We propose that the security transaction tax changes are crucial for the

increase in activity and prices that are observed on both markets even if the STT

changes themselves not necessarily cause any of the increased activity and higher

valuation.

In Essay 4, “Empirical Tests of the Impact of Transaction Costs on Asset Prices

Applying Amortized Spread and Transaction Cost Elasticity” the objective is to

determine if the liquidity of a security has an impact on the return investors require. To

investigate if there is a relation between excess return and liquidity samples Swedish

and Finnish common stock are compared. Liquidity is measured as the amortized

spread (turnover rate × bid ask spread) and as the amortized spread deflated by a

                                                

3 The percentage response of asset prices to a percentage change in transaction costs.
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transform of the transaction cost elasticity4. The findings indicate that liquidity is

priced, since the excess returns on the portfolios have the expected relationship with

earlier suggested liquidity variables and with the deflated difference between

amortized spreads for stocks and amortized spread for bonds. The correlation between

excess return and the amortized spread and the deflated difference in amortized spread

is stronger than the relation between excess return and earlier suggested determinants,

size, book to market and CAPM risk beta. The findings are an expected response by

investors to trading friction and transaction costs in an efficient market; as opposed to

an anomaly or a market inefficiency. In a majority of the tests both the simple

amortized spread and the difference in amortized spread between stocks and bonds

have a persistent relationship to returns. These results support the notion that turnover

matters for the pricing of assets and that the enhancement of the possibilities to trade

improve the functionality of markets and increase the valuation of assets.

In summary all four essays reach their goals at least partly. Essay 1 covers established

methods and show similar results to earlier studies with acceptable significance on a

fairly limited sample of high quality data. Essay 2 brings forward new methods that

contribute to our understanding of the new issue market and show informative

indicative results. Essay 3 shows strong results for the relationship between transaction

costs and turnover with an elasticity of minus one or more. We also find a significant

relationship between stock prices and the changes in security transaction taxes in the

Swedish case. The later result has to be regarded with some skepticism since basically

it is based on only two observations, two tax cuts, even if cross-sectional data over

stocks has a sufficient number of observations. Perhaps the most interesting result is

the reduced volatility related to lower transaction costs evident on both investigated

markets. Essay 4 confirms earlier findings of a weak relationship between return and

CAPM beta on the Finnish and Swedish data, while the relationships between return

and to book-to-market ratio and return and size are weak or the opposite to the

expected depending on the applied method. The turnover related liquidity measures

show a strong relationship to returns however. The findings support further

applications including a liquidity factor in asset pricing models. The findings in this

                                                

4 This measure of liquidity incorporates the expected transaction cost outlay per period as well as the
sensitivity in turnover to changes in transaction costs.
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dissertation show that liquidity can be measured using publicly available data and that

these measures are useful for understanding what drives trading activity and valuation

of securities.

7 Remainder of the dissertation

The remainder of the dissertation consists of four essays in their complete and original

versions, “The effects of price stabilization on the liquidity and pricing of initial public

offerings, ”The activity of the underwriters in initial public offerings; Are they

liquidity providers or price stabilizers? ”, “The impact of transaction costs on turnover

and asset prices; The cases of Sweden’s and Finland’s security transaction tax

reductions” and “Empirical tests of the impact of transaction costs on asset prices

applying amortized spread and transaction cost elasticity”.
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Essay 1

The Effects of Price Stabilization on the Liquidity and

Pricing of Initial Public Offerings.*

Abstract

This essay addresses the Initial Public Offering [IPO] problem area and specifically the

effect of underwriter induced stabilization in the secondary market for Finnish IPOs.

The sample is taken from the time period before underwriter stabilization was

recognized by Finnish securities markets law. I examine whether the abnormal returns

on IPOs can be explained by non-normality in the distribution of the returns caused by

stabilization of the issue price during the first weeks after the issue. I look at the

behavior of the bid-ask spread in the after-market of the newly issued stock and I

examine the underwriters share of the trades. One contribution of this paper is that a

unique database showing the buying and selling dealer in every trade is used to

identify those trades which can be characterized as stabilization trades. I conclude that

stabilization is an important determinant of price even on a market where the activity is

restricted by law.

Keywords: IPO; Market Microstructure; Stabilization.

                                                

* I am grateful for comments received at the 5th Annual Meeting of the Multinational Finance Society in
1998, Helsinki, Finland.
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1 Introduction

Several empirical studies in Corporate Finance report that initial public offerings

[IPOs] show significant positive returns during the first trading day. This is suggested

to indicate that the offerings are underpriced on average1. A systematic underpricing is

hard to rationalize since it seems that companies are on average selling shares at a

lower price than the market is willing to pay. Several explanations to this phenomenon

are suggested and extensively tested in the literature. Rock (1986) proposes that the

information asymmetry between informed and uninformed investors leads

underwriters to underprice the issues to compensate the uninformed investors for

receiving a relatively larger allocation of less-profitable issues. This ‘winners curse’

theory has been the most widely accepted hypothesis. Rock’s theory does not however,

explain the behavior of IPOs after the initial trading day. This paper attempts to

contribute to a more complete picture of what happens on the markets for IPOs.

This work follows the route chosen by Ruud (1993) examining not only the mean, but

also the distribution of initial returns of IPOs. I suggest an alternative explanation; that

the abnormal returns of IPOs are caused at least partly by stabilization of the stock

price after the issue and not necessarily by deliberate underpricing of the issues.

Schultz and Zaman (1994) are the first to use intra-day data in empirical research of

IPOs. They also challenge the theorists with a new approach allowing for underpricing

as well as stabilization as a combined explanation for the behavior of the prices of new

issues. The combination of the underpricing and the stabilization hypotheses is also the

theoretical outset for the empirical work presented here.

This study differs from previous studies in that a new database from the Helsinki Stock

Exchange is used. The data includes every trade done in the newly issued stock during

the first three months after the issue. The data discloses which broker-dealer company

is buying and which is selling in every trade. The problem with earlier work like

Shultz and Zaman (1994) on NASDAQ data, has been that the data has been

constructed from separate quote information and trade data to arrive at an estimation

                                                

1 For US markets McDonald and Fisher (1972) report an average excess return of 28.5 %, Ibbotson
(1975) reports 11.4%, Ibbotson and Jaffe (1975) report 16.8 % and Ritter (1984) reports 18.8 %. For the
Helsinki Stock Exchange Keloharju (1992) reports an average excess return of 8.6 %.
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for which trade is connected to which quote, with only a minute time stamp and

limited information on internal trades. The Helsinki Stock Exchange data is more

transparent and complete including all trades with exact information on who is the

buyer and the seller in each cleared trade. The purpose of the test is to conclude

whether stabilization occurs even in a market like Helsinki Stock Exchange where it is

prohibited. Evidence of stabilization would imply that investors, who engage in what

they believe are open market transactions at prices determined by supply and demand,

may instead find that they have purchased shares at artificially inflated prices and

subsequently suffer losses. On the other hand a pre-announced legalised stabilization

activity by the underwriter may reduce the movements in the after-market price of

IPOs. I estimate the extent of stabilization activity in Finnish issues applying three

approaches presented in earlier empirical research. I look at the distribution of returns

as Ruud (1993), bid-ask spreads as Hanley, Kumar and Seguin (1993) and underwriter

activity as Schultz and Zaman (1994).

The paper is organized as follows. Section 2 includes an overview of the empirical

work on stabilization or underwriter support of IPOs this paper is based on. Section 3

describes the data; the methodology used in the empirical tests, and presents the

evidence. Section 4 summarizes the principal findings and conclusions.

2 Literature

The hypothetical explanations for under pricing of IPOs that have been presented in

the literature can be divided in at least 11 groups. They are: (1) Asymmetric

information or the investment banker’s monopsony power, (2) Winner’s curse, (3)

Costly information acquisition, (4) Cascades, (5) Signalling, (6) Legal liability or

lawsuit avoidance, (7) Regulatory constraint, (8) Wealth redistribution, (9) Ownership

dispersion, (10) Market incompleteness and (11) Stabilization. In Ibbotson and Ritter

(1995) a complete overview of the literature in the area is presented. Three important

empirical papers for my study of underwriter activity in the aftermarket for IPOs are

Ruud (1993), Hanley Kumar and Seguin, and Schultz and Zaman (1994).

Using 1982 and 1983 US data on 469 IPOs, Ruud (1993) finds that the distribution of

initial returns following IPOs shows that positive mean initial returns may reflect the

existence of a partially unobserved left (negative) tail. Most of the IPOs in Ruud’s
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sample with zero one-day returns subsequently fall in price, suggesting that

underwriter support may account for the skewed distribution and hence the observed

positive average initial IPO returns, even if the offering prices are set at expected

market value. Ruud (1993) is the first to challenge the presumption underlying

previous research that positive average initial IPO returns result primarily from

deliberate underpricing.

Using 1,523 NASDAQ traded firm commitment IPOs issued between 1982 and 1987,

Hanley, Kumar & Seguin (1993) find that bid-ask spreads narrow when the market

price is close to the offer price and stabilization of the IPO is most likely. Significant

negative returns are documented after the hypothesized termination of stabilizing

activities, suggesting that stabilization and its cessation affect market prices.

Schultz and Zaman (1994) study the aftermarket for 72 NASDAQ firm commitment

IPOs from 1992 using comprehensive trade and quote data from every market maker

for the first three days of trading. Schultz and Zaman find: underwriters quote higher

bid prices than other market makers for issues that commence trading at or below the

offer price; underwriters repurchase large quantities or stock in the aftermarket without

risk by overselling the issue by the amount of the overallotment option; if the IPO is

hot, the overallotment option is exercised, if not, the short position is covered by

purchase of the higher supply of stock in the aftermarket.

3 Data, research methods and findings

3.1 Descriptive statistics and research questions

The time period investigated is 1994 to 1997. The sample of IPOs examined includes

practically all new listings that can be defined as pure IPOs and that were listed on the

main board of the Helsinki Stock Exchange since 1990 and before September 1998.

After this date Finnish securities market law was changed to recognize pre-announced

stabilization of IPO stock. The sample consists of 14 IPOs, limit order book data is

analyzed for five of these companies. In future studies the same methods could be

applied to a larger sample of IPOs if more data is made available by the Helsinki Stock

Exchange. The empirical evidence presented here is based on intra-day trading data

and on the limit order book from the Helsinki Stock Exchange. The intra-day trading
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data is a log of all trades identifying exact time, stock, amount, price, in-house trades

and the buying and the selling broker-dealer company. The limit order book is

reconstructed from a log of all entries posted by the brokers into the exchange system

using a method developed by Hedvall (1994). For a more detailed description of the

trading system and the limit order book see appendix 1 in essay 2.

To identify the trades and orders that are connected to a specific underwriter, I assume

that the trades are booked by the underwriting company itself when it is a member of

the exchange and by securities broker-dealers with the same parent company as the

underwriter when the underwriter is not a member. I regard this as a reasonable

assumption since it is unlikely that any underwriter would carry the extra transaction

costs from executing its trades through a broker with which it is not associated. One

could speculate that underwriter trades might be directed through not associated

brokers to disguise the trades, especially if stabilization is illegal. I regard this

possibility as too remote however to motivate its inclusion in the test. Table 1 shows

the share offerings under investigation here, the leading underwriter(s) of the specific

issue and the broker-dealer associated with each underwriter.

Specific research questions I address in this paper are as follows. Are the distributions

of return peaked around zero and positively skewed in consistency with the

stabilization theory? Are the bid-ask spreads in the IPOs more narrow during the first

trading days and do they widen over time? Is there a positive correlation between how

close the stock is trading to the initial issue price and bid-ask spreads? Is the broker or

are the brokers representing the underwriter more active as buyers than as sellers?

Positive answers to any of these questions would indicate supportive activity. One

purpose is to detect the methods that are best suited to provide the answers to these

questions and to empirically test the methods on the Finnish IPO data.
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Table 1. Underwriters and Broker Dealers

Company Code Offer Date Leading Underwriters Broker Dealers 

 
1 Jaakko Pöyry Group Oyj JPG1V 2.12.97 Carnegie Finland Ltd CAR, MER
2 Elcoteq Network Oyj ELQAV 26.11.97 Union Bank of Switzerland ALF, PSP, MER
3 Helsingin Puhelin  Oyj HEPEV 25.11.97 SBC Warburg Dillon Read PSP, SEB, ARC
4 Rocla Oyj ROC1V 17.6.97 Carnegie Finland Ltd CAR, PSP
5 Kyro Oyj KYR1V 9.6.97 Mandatum Securities Ltd MER, ABB, OPS
6 Nordic Aluminium Oyj NOA1V 24.4.97 Enskilda Bank SEB
7 PK Cables Oyj PKC1V 3.4.97 Carnegie Finland Ltd CAR, OPS
8 KCI Konecranes Int. Oyj KCI1V 27.3.96 Merill Lynch, Enskilda., Merita, SEB, MER, CAR, PSP

Carnegie, Postipankki
9 Neste Oyj NES1V 27.11.95 Prospectus Ltd, Mandatum. PSP, PTS, ALF, MER,

OPS
10 Suunto Oyj SUU1V 14.6.95 Prospectus Ltd, Arctos Securities Ltd MER, ARC
11 Nokian Renkaat Oyj NOR1V 1.6.95 Enskilda Bank, Prospectus Ltd SEB, MER
12 Espoon Sähkö Oyj ESS1V 24.11.94 Prospectus Ltd KM
13 Kemira Oyj KRA1V 10.11.94 Merill Lynch, Postipankki, PSP, SYP

Union Bank of Finland
14 Raute Oyj RUTAV 27.9.94 Prospectus Ltd KM

This table refers to the initial public offerings during the period 1994 to 1997 (studied here). The
companies are the IPOs included in this study. The code is used for the issued share in the limit order
book system on the Helsinki Stock Exchange and is also used later in the tables below. Listing date is
the date when the stock was listed on the Stock Exchange. Leading underwriters are the
underwriter/underwriters carrying the main responsibility for the issue. Broker Dealers are the brokerage
firms or banks that either are underwriters of the issue or subsidiaries of the same company as one of the
underwriters. The broker dealer corporations are denoted by the symbol used in the limit order book
system on the Helsinki Stock Exchange: CAR is Carnegie Finland Ltd, PSP is Postipankki Oy, MER is
Merita Bank, ABB is ABB Aros Securities Ltd, OPS is Opstock Securities Ltd, SEB is Enskilda Bank,
PTS is Protos Securities Ltd, ALF is Alfred Berg Securities Ltd, ARC is Arctos Securities Ltd, KM is
Kansallismeklarit Ltd and SYP is Union Bank of Finland.

3.2 Distribution of initial returns

Ruud (1993) investigates US data from 1982 and 1983 using a cross sectional sample

of logarithmic daily returns on IPOs. I apply the same method in my analysis of the

distribution of returns. I do not perform the Tobit analysis Ruud presented to estimate

if the mean of the distribution is normal.

The summary statistics of the initial returns on all the issues from 1994 through 1997

are presented in Table 2. The initial returns and their distribution over the days after

the issue are measured as

R t = ln ( Pt / P0 ) (1)

where R t is the return or change in price from the issue price to day t, Pt is the price of

the stock day t and P0 is the issue price. (1) thus measures the logarithmic return up to

day t including the initial return.
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For a sample of all offerings the distribution of returns has a positive skewness and

kurtosis (see Table 2). The positive skewness might partly be caused by the positive

initial returns or by price trends, but is also an indication of underwriter support

disturbing the distribution. The positive kurtosis indicates a concentration around the

offer price. A graphical examination shows that the high kurtosis is in fact a result of a

concentration of returns around the offer price and the positive skewness is a result of

returns spread on the positive side of the offer price. The shrinking trends evident in

the skewness and kurtosis imply gradually decreasing supportive interests contrary to

underpricing that should correct the first day.

A significant non-normality on the 5 % confidence level is confirmed by the Bera-

Jarque statistic for all 14 offerings on days two to five after the offer date. As the

holding period lengthens, the average skewness and kurtosis decrease for all IPOs.

Since the sample is small, for the use of the Bera-Jarque statistic, I also compare the

results to the distribution of returns for a control sample of 30 liquid stocks between

1.5.1991 and 30.4.1993, a period outside the one investigated here. I find the average

skewness to be 0.36 and the average kurtosis to be 0.40 for the control sample, which

is significantly lower.
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Table 2. Distribution of returns

Price i.p. day 1 day 2 day 3 day 4 day 5 day 6 day 7 day 8 day 9 day 10 day 15 day 20 day 30 3 mths

Jaakko Pöyry 65 65 63 62 65 63.5 62.6 62 60 58 57 55 59 52.5 60

Elqotec 70 76 71.5 70.9 70.7 71 70.5 70 70.1 70 70.2 64.7 67.5 68 62.5
Helsingin Puh 85 + 115 128 122 121 123 126 126 123.3 123.9 123 119 116 137.5 164.5

Rocla 42 44 41 41 41 40.2 42.2 42.5 42.5 42.2 43 42.5 42.8 41.6 47.1

Kyro 27 + 40 37.5 37.3 38 38 38.5 37.5 37.2 36.5 37.5 36.7 37.9 38 36.5

Nordic Alum. 50 + 55 54 52 50.5 50.5 51 51.5 52 52 52 50 51 50 52

PK Cables 42 + 62 71 72 74.9 73 70.1 69 68.5 67.5 70 69.9 72 78.5 76.9

KCI Konecr. 68 + 83 82 82 81.5 82 83.2 86 84 82 81.5 82 90 101 120

Neste 78 + 83 80.2 81.5 80.3 79.8 79.9 79.8 79.5 79.9 79.5 78 78 76.5 75

Suunto 31 31 31 31.5 32 31 31.5 28 29.2 29 29 29.5 31.5 35 34

Nokian Renk. 36 36 35.9 37.5 37 36.9 36.5 36.5 36.3 36 36 35.8 36 33.5 36

Espoon Sähkö 56 56 55 55 53.5 52 53.2 53 53.5 53 53 53 51 50 49

Kemira 38 38.5 38 38.2 38.2 38 38.1 38 38 38.1 37.8 37.8 37.9 35.6 36
Raute 72 72 72 71 71.5 71.4 71.1 72 72 72 71.9 70.5 80.5 85 87.1

Log Return day 1 day 2 day 3 day 4 day 5 day 6 day 7 day 8 day 9 day 10 day 15 day 20 day 30 3 mth

Jaakko Pöyry 0.0000 -0.0313 -0.0473 0.0000 -0.0233 -0.0376 -0.0473 -0.0800 -0.1139 -0.1313 -0.1671 -0.0968 -0.2136 -0.0800

Elqotec 0.0822 0.0212 0.0128 0.0100 0.0142 0.0071 0.0000 0.0014 0.0000 0.0029 -0.0787 -0.0364 -0.0290 -0.1133

Helsingn Puh 0.3023 0.4094 0.3614 0.3531 0.3695 0.3936 0.3936 0.3720 0.3768 0.3695 0.3365 0.3109 0.4810 0.6603

Rocla 0.0465 -0.0241 -0.0241 -0.0241 -0.0438 0.0048 0.0118 0.0118 0.0048 0.0235 0.0118 0.0189 -0.0096 0.1146

Kyro 0.3930 0.3285 0.3232 0.3417 0.3417 0.3548 0.3285 0.3205 0.3015 0.3285 0.3069 0.3391 0.3417 0.3015

Nordic Alum. 0.0953 0.0770 0.0392 0.0100 0.0100 0.0198 0.0296 0.0392 0.0392 0.0392 0.0000 0.0198 0.0000 0.0392

PK Cables 0.4014 0.5370 0.5510 0.5905 0.5648 0.5242 0.5084 0.5011 0.4864 0.5228 0.5214 0.5510 0.6374 0.6168

KCI Konecr. 0.1993 0.1872 0.1872 0.1811 0.1872 0.2017 0.2348 0.2113 0.1872 0.1811 0.1872 0.2803 0.3956 0.5680

Neste 0.0621 0.0278 0.0439 0.0291 0.0228 0.0241 0.0228 0.0190 0.0241 0.0190 0.0000 0.0000 -0.0194 -0.0392

Suunto 0.0000 0.0000 0.0160 0.0317 0.0000 0.0160 -0.1018 -0.0598 -0.0667 -0.0667 -0.0496 0.0160 0.1214 0.0924

Nokian Renk. 0.0000 -0.0028 0.0408 0.0274 0.0247 0.0138 0.0138 0.0083 0.0000 0.0000 -0.0056 0.0000 -0.0720 0.0000

Espoon Sähkö 0.0000 -0.0180 -0.0180 -0.0457 -0.0741 -0.0513 -0.0551 -0.0457 -0.0551 -0.0551 -0.0551 -0.0935 -0.1133 -0.1335

Kemira 0.0131 0.0000 0.0052 0.0052 0.0000 0.0026 0.0000 0.0000 0.0026 -0.0053 -0.0053 -0.0026 -0.0652 -0.0541

Raute 0.0000 0.0000 -0.0140 -0.0070 -0.0084 -0.0126 0.0000 0.0000 0.0000 -0.0014 -0.0211 0.1116 0.1660 0.1904

Measures

Mean 0.1140 0.1080 0.1055 0.1074 0.0989 0.1044 0.0957 0.0928 0.0848 0.0876 0.0701 0.1013 0.1158 0.1545

Median 0.0543 0.0106 0.0276 0.0187 0.0121 0.0149 0.0128 0.0101 0.0037 0.0110 -0.0026 0.0174 -0.0048 0.0658

Minimum 0.0000 -0.0313 -0.0473 -0.0457 -0.0741 -0.0513 -0.1018 -0.0800 -0.1139 -0.1313 -0.1671 -0.0968 -0.2136 -0.1335

Maximum 0.4014 0.5370 0.5510 0.5905 0.5648 0.5242 0.5084 0.5011 0.4864 0.5228 0.5214 0.5510 0.6374 0.6603

Standard Dev. 0.1432 0.1782 0.1746 0.1827 0.1851 0.1792 0.1824 0.1754 0.1745 0.1833 0.1863 0.1858 0.2442 0.2668

Skewness 1.2009 1.4782* 1.5597* 1.6858* 1.5271* 1.4109 1.2390 1.3089 1.2637 1.2917 1.2782 1.2105 0.8542 0.9479

Kurtosis -0.0280 0.9824* 1.5557* 2.1037* 1.3727* 0.6409 0.2656 0.5021 0.5180 0.7590 0.9046 0.6663 -0.3204 -0.5114

Bera-Jarque 3.3653 5.6617 7.0879 9.2132 6.5404 4.8844 3.6228 4.1449 3.8825 4.2289 4.2895 3.6779 1.7626 2.2491

The first panel shows the initial offering price i.p. and the first traded price for days 1-10, 15, 20, 30 and
3 months after the issue. The second panel shows the logarithm of returns for each stock from the issue
price to the daily opening price Rt = ln(Rt/R0). The summary measures are calculated on the logarithm
of returns for each day separately. The reported measures are: Mean, Median, Minimum, Maximum,
Standard Deviation, Skewness, Kurtosis and Bera-Jarque. If the skewness and kurtosis deviate
significantly from zero the distribution of returns is non normal. The significance of the deviation from
the normal distribution is measured by the Wald statistic introduced by Bera-Jarque (1981). In the first
panel bold font highlights the days when the stock has opened at or below the initial offering price. In
the summary measures * denotes significance of 5 %.

I also extract the following findings from the distribution of returns: The minimum

return for all fourteen offerings drops steadily during the first fifteen days, while the

maximum return stays on the same level for the first fifteen days and then rises

slightly. The same trend in minimum returns can be observed when I divide the sample

in IPOs with positive and IPOs with negative returns; All seven IPOs in the sample
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with a weak performance in the aftermarket were traded at a lower price than the issue

price fifteen to twenty days after the issue. Three months after the issue date five of

these were still below the offering price.

3.3 Bid-ask spread

Hanley, Kumar and Seguin (1993) investigate a sample of 1,523 NASDAQ IPOs

issued between 1982 and 1987. They argue that if a stabilizing bid is present it reduces

the inventory risk for the market maker and thus they expect a narrow bid-ask spread

in comparison to an unsupported market. They present a model where they explain the

relation of ln(Bid price/Offer price) to bid-ask spreads (here offer price means the price

the IPO stock was issued at). They also explain the relation of the Black and Scholes

value of a put option to bid-ask spreads and in this way value a put option that is held

by market makers when they know the issuers will be stabilizing the IPO stock.

For my data the distribution of the relative bid-ask spread in the secondary market for

IPOs during 1994-97 is described in Table 3 where the relative spread is measured as

BAS = (ask-bid) / ((ask + bid) /2) (2)

In cross-sectional mean spreads a widening over time can be detected and thus the

behavior of the spread complies with the stabilization hypothesis. If there was no

disturbance in the spread around and after the issue date, one would rather expect the

spread to become narrower over time as the price level for the new company settles.
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Table 3. Bid-Ask Spreads

day 1 day 2 day 3 day 4 day 5 Day 6 day 7 day 8 Day 9 Day 10

Mean 0.0079 0.0137 0.0131 0.0148 0.0166 0.0151 0.0139 0.0143 0.0126 0.0133
Median 0.0050 0.0108 0.0097 0.0111 0.01 0.0087 0.0063 0.0081 0.0076 0.0071
Minimum 0.0012 0.0026 0.0026 0.0025 0.0026 0.0026 0.0016 0.0026 0.0027 0.0013
Maximum 0.0323 0.0377 0.0488 0.0656 0.0656 0.075 0.0571 0.0755 0.0488 0.0541
Stand. Deviation 0.0078 0.0096 0.0127 0.0154 0.0179 0.0183 0.0168 0.0180 0.0126 0.0144
 

day 11 Day 12 Day 13 day 14 Day 15 Day 16 day 17 day 18 day 19 Day 20

Mean 0.0220 0.0191 0.0116 0.0107 0.0258 0.0203 0.0176 0.0156 0.0151 0.0162
Median 0.0113 0.013 0.0095 0.0100 0.0074 0.0112 0.0081 0.0115 0.007 0.0072
Minimum 0.0013 0.0013 0.0027 0.0027 0.0027 0.0013 0.0013 0.0026 0.0023 0.0026
Maximum 0.0826 0.0826 0.0282 0.029 0.2301 0.1176 0.1176 0.0634 0.05 0.0779
Stand. Deviation 0.0234 0.021 0.0076 0.0071 0.0573 0.0291 0.0291 0.0161 0.0168 0.0235

day 21 Day 22 Day 23 day 24 Day 25 Day 26 day 27 day 28 day 29 Day 30

Mean 0.0165 0.0188 0.0103 0.0249 0.0187 0.0237 0.0224 0.0233 0.0155 0.0213
Median 0.0091 0.014 0.0084 0.0102 0.008 0.0116 0.0112 0.0112 0.0118 0.0115
Minimum 0.0027 0.0064 0.0013 0.0013 0.0024 0.0026 0.0048 0.0048 0.0052 0.0065
Maximum 0.0792 0.0504 0.0339 0.1651 0.0714 0.1091 0.1091 0.1043 0.0392 0.0723
Stand. Deviation 0.0205 0.0123 0.0083 0.0447 0.0225 0.0300 0.0289 0.0288 0.0115 0.0195

The daily bid-ask spread distribution over the first 30 days for the IPOs between 1994 and 1997 is
described cross-sectionally in the table. I report mean, median, minimum, maximum and standard
deviation for all 14 IPOs in the sample. The relative bid-ask spread in the secondary market of the issue
is calculated as:  (2) BAS = (ask-bid) / ((ask + bid) / 2)

I apply the same model of ln(Bid price/Offer price) to bid-ask spreads as Hanley,

Kumar and Seguin (1993), but do not apply the put option calculations since the

Finnish market does not have market makers. Thus the put would be evaluated

differently by the investors holding the best bid ask spread in the IPO stock. The

function of market makers may partially be filled by the underwriters and that is why I

substitute the variable number of market makers with the number of underwriters in

the model of bid-ask spreads, keeping other variables similar to Hanley, Kumar and

Sequin. I estimate 30 separate cross-sectional regressions (one for each of the 30 event

days) of the following form:
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ln(Relative spread jt) (3)

= αt + β1t ln(Volume jt) + β2t ln(Number of underwriters jt) + β3t ln(Price jt)

+ β4t ln(Volatility jt) + β5t ln(Bid price/Offer price jt)

where Volume is the number of stocks traded, Number of underwriters is all broker

dealers active connected to the underwriters, Price is the mid-point closing price,

Volatility is the standard deviation in daily returns over the 11 first event days for the

six first regressions and the rolling 11 standard deviation (including 5 days before and

5 days after the event day) for regressions 7 to 30 and Bid Price/Offer price is the

closing bid to the issue price of the IPO. The purpose is to detect whether or not the

difference between the bid and the initial offer price is related to the bid-ask spread,

which would indicate supportive interests as the stock approaches the offer price level.

If the IPOs are supported I expect to see significantly positive coefficients for the Bid

Price / Offer price variable during the first event days and a gradually decreasing

significance as support for the stock becomes less important.

The results of the estimation of model (1) in a cross sectional regression are presented

in Table 4. The results are not as consistent as those in Hanley, Kumar and Seguin

(1993). For the event days one and two the sign of the coefficient for the Bid price /

Offer price variable is positive and takes the highest value of the elasticities in the log-

log model. For day 7 the coefficient is significantly positive. Thus, as expected, the

distance between the best bid and the IPO price has the largest impact on the closing

bid ask spread during the first days. The insignificant negative impact during later days

may be a result of greater liquidity in the IPOs with a strong positive performance. The

results are not strong evidence of support but show that the relative spread is different

during the first days of trading in an IPO stock compared to later dates and that this is

not due only to volume or volatility effects.

Also, I find that the bid-ask spread widens with time after the issue also when the

spread is measured as a time weighted average of all best buy and best sell limit orders.

The average time weighted bid ask spread for the reported five IPOs starts to widen

approximately five days after the issue. During the first five days the spread lies

around the 1.3 percent level while it goes up above 2 percent towards the 10th day.

However, the standard deviations are only slightly lower than the means which only

qualifies the results as indicative, although they support the interpretations of the



32

distribution of the closing bid ask spreads. A summary of the time weighed spread

findings is presented in Table 6 summary of findings.

Table 4. Relation ln(Relative spread) to ln(Bid price/Offer price)
Intercept ln(Volume) ln(Number of ln(Price) ln(Volatility) ln(Bid price/ N R2

adj.

Underwriters) Offer price)

Day
1 1.7870 -0.1569 -0.4027 -0.9559 0.2217 0.2779 14 0.1186

(0.4804) (-0.7947) (-0.7276) (-1.5652) (0.55829) (0.1078)
2 0.1695 -0.4194 0.1803 -0.2769 -0.1689 1.8220 14 0.6230

(0.0821) (-3.9483) (0.5150) (-0.7318) (-0.8831) (1.2793)
3 -1.8687 -0.1532 -0.6200 0.2166 0.3807 -2.3270 14 0.5098

(-0.8930) (-2.6815) (-1.8160) (0.4702) (1.5755) (-1.4543)
4 -1.1547 -0.1837 -0.8774 -0.2158 0.0385 0.8779 14 0.6976

(-0.7184) (-4.1305) (-3.3704) (-0.6169) (0.1985) (0.6829)
5 -1.3636 -0.1942 -0.3688 0.5041 0.6464 -4.4812 14 0.2590

(-0.4260) (-1.4504) (-0.7105) (0.7496) (1.8075) (-1.9289)
6 2.8696 -0.2877 0.2647 -0.5437 0.5204 -3.9133 14 0.2140

(0.7850) (-1.4271) (0.4029) (-0.9117) (1.6862) (-1.8913)
7 -2.1486 -0.2560 -0.3426 -0.3820 -0.2491 3.1414 14 0.6383

(-0.7497) (-4.1458) (-0.8618) (-0.7273) (-0.6601) (2.5644*)
8 -2.8613 -0.1450 -0.4241 0.1261 0.1197 -0.4585 14 0.4562

(-1.5142) (-2.3767) (-1.0969) (0.2725) (0.6473) (-0.4550)
9 -4.2867 -0.0116 -0.9907 0.6755 0.5316 -0.9589 14 0.4860

(-2.0354) (-0.1303) (-2.6188) (1.3353) (1.7924) (-0.8426)
10 -1.2245 0.1310 -0.8403 -0.0202 0.9299 -2.1838 14 0.3012

(-0.4515) (0.7559) (-1.4881) (-0.0281) (1.7118) (-1.3566)
15 -2.8834 -0.1211 0.0888 0.4636 0.6000 -1.2444 14 0.7423

(-1.5243) (-2.0800) (0.2625) (0.9899) (2.8067) (-1.3148)
20 -3.4810 -0.1832 -0.5403 0.0322 -0.1327 -0.1804 14 0.0000

(-1.0296) (-0.9785) (-0.8606) (0.0346) (-0.2855) (-0.0962)
30 -3.3047 -0.2344 -0.0273 -0.1897 -0.3463 0.1234 14 0.2040

(-1.1222) (-2.3797) (-0.0484) (-0.2734) (-1.2265) (-0.0953)

I estimate 30 separate cross-sectional regressions (one for each of the 30 event days)of the following
form: ln(Relative spread jt) = at + b1t ln(Volume jt) + b2t ln(Number of underwriters jt) + b3t ln(Price
jt) + b4t ln(Volatility jt) + b5t ln(Bid price/Offer price jt), where Volume is the number of stocks traded,
Number of underwriters is all broker dealers active connected to the underwriters, Price is the mid-point
closing price, Volatility is the standard deviation in daily returns over the 11 first event days for the six
first regressions and the rolling 11 standard deviation (including 5 days before and 5 days after the event
day) for regressions 7 to 30 and Bid Price/Offer price is the closing bid to the issue price of the IPO. T-
values are reported in brackets and * denotes significance on 5 % level.

3.4 Underwriter trades

Schultz and Zaman (1994) investigate US intra-day data on IPOs. They have to go

through a lengthy process, first determining which trades are buyer and seller initiated

and then identifying which trades are done by the underwriters of an issue. In my data I

already know these things and are able to look directly at the activities of the

underwriters. I apply similar methods as Schultz and Zaman in calculating the
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underwriters’ share of orders and trades. The Finnish data is more reliable than the US

data because the actual share of trades of the underwriters is available (this has to be

estimated in the US data). The US data has the advantage that the underwriters’ market

maker function, when applicable, clearly identifies the purpose of the quotes while

underwriters own orders and client orders cannot be separated in the Finnish data. This

is why I do not evaluate the time spent at the best bid by the underwriter as Schultz and

Zaman. Instead I try to go a step further in using the limit order book data for

determining the market impact of underwriter induced trades.

The share of trades where the underwriter was a party is described in Table 5. From the

table it can be concluded that the underwriters’ share of the purchases are greater than

the share of the sales during the weeks after the issue and that the market share is

shrinking over time. The market share is measured both as the number of trades and as

trade value. The underwriters’ market share of the purchases is highest during the first

two trading days. For the sample studied here the mean cross-sectional difference in

market share is not significant in a t-test of the difference in means however. The

difference between underwriter purchases and sales seems to even out in a month after

the offering. The share of purchases remains slightly greater however. This implies

that there might be an ongoing support of the stock for a longer time by the

underwriter. In three months the market share of purchases is close to the same as the

market share of sales and the distribution has a higher standard deviation indicating

that any difference might be noise. One could expect the greater buy interest from the

underwriter as a result of recommendations of the stock by a well-informed

underwriter, not necessarily a result of deliberate support. A greater secondary market

activity by the underwriter on the buy side in the offered stock compared to the sell

side still remains a fact.
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Table 5. Underwriter trades

Underwriter Share of

Number of Trades

Purchases day 1 day 2 day 3 day 4 day 5 day 6 day 7 day 8 day 9 day 10 1 mth

 

Mean No Trades 0.4410 0.4656 0.4152 0.4714 0.5315 0.4733 0.4676 0.4033 0.4773 0.4523 0.4767

Standard Deviation 0.2052 0.2111 0.3033 0.2905 0.2853 0.2909 0.2912 0.2867 0.3532 0.3457 0.3804

 

Sales day 1 day 2 day 3 day 4 day 5 day 6 day 7 day 8 day 9 day 10 1 mth

Mean Share of Trades 0.3316 0.4545 0.5124 0.4231 0.4435 0.3684 0.3978 0.3678 0.4233 0.3023 0.2904

Standard Deviation 0.1974 0.2418 0.2812 0.2649 0.2724 0.3191 0.2945 0.2137 0.2301 0.2150 0.2954

Underwriter Share of

Trade Value

Purchases day 1 day 2 day 3 day 4 day 5 day 6 day 7 day 8 day 9 day 10 1 mth

Mean Share of Value 0.6034 0.4614 0.5342 0.5467 0.5651 0.5026 0.4797 0.4477 0.4831 0.4715 0.4842

Standard Deviation 0.2819 0.2339 0.3254 0.3530 0.3484 0.3604 0.4048 0.4020 0.4021 0.4126 0.4077

Sales day 1 day 2 day 3 day 4 day 5 day 6 day 7 day 8 day 9 day 10 1 mth

Mean Share of Value 0.5055 0.4100 0.6184 0.5004 0.4797 0.4354 0.4615 0.4345 0.3072 0.3504 0.2890

Standard Deviation 0.3124 0.2366 0.2852 0.3206 0.3613 0.4038 0.3490 0.3288 0.2922 0.3158 0.3186

The tables show the share of trades where the underwriter was the buyer in the first panel and the share
of trades where the underwriter was a seller in the second panel. The measure is based on daily number
of trades in the first table and on daily traded value in the second table. The mean is the average of the
daily market share in all 14 IPO’s between September 1994 and December 1997, reported for the first
ten days and one month after the issue. The standard deviation is the deviation from the mean during
dayt.

The trend of shrinking activity by the underwriter overall and a decreasing difference

in purchases compared to sales with time is indicative of supportive activity. When I

divide the sample into issues with positive initial returns and issues with negative

initial returns the results are similar, with a greater share of underwriter buying in the

weak issues than in the strong issues. I do not report the divided sample.

In Table 6 below a compilation of the findings in this essay is presented.
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Table 6. Summary of Findings

DISTRIBUTION OF
RETURNS

All Offerings (14) Negative Initial
Return

Positive Initial
Return

Descriptive data Extracted from
Table 3

Skewness Positively skewed Negatively
skewed

Positively
skewed

Decreasing over
time

Kurtosis Leptokurtic Flat distribution Flat
distribution

Decreasing over
time

Minimum return Decreasing over
time

Decreasing over
time

Decreasing over
time

BID-ASK SPREADS Extracted from
LOB and Table4

Time weighed All Offerings (5) Neg. initial ret. Pos. initial ret.
Spreads Widening from Widening from Widening from
Over 10 days 1.03% to 3.39% 1.19 % to 3.46% 0.55% to 3.12%

Regressions
Cross section 30 days

ln(Volume) ln(NoUw) Ln(Price) ln(Volat.) ln(Bid /
IPO Price)

Dependent
variable ln(bid-ask
spread)

Event Days Event
Days

Event Days Event
Days

Event Days

Significant Positive 7
Insignificant Positive 10 2,6,15 3,5,8,9,15,20 1,3,4,5,6,

8,9,10,15
1,2,4,30

Insignificant Negative 1,5,6,9,15,20 1,3,5,7,8,
10,20,30

1,2,4,6,7,10,30 2,7,20,30 3,5,6,8,9,10,15,2
0

Significant Negative 2,3,4,7,8,30 4,9

UNDERWRITER
TRADES  mean 10 d

All Offerings (14)
Calculated from

Underwriter Share of Data in Table 5
Number of trades
Mean purchases 0.4180
Mean sales 0.4025
Traded value
Mean purchases 0.5095
Mean sales 0.4503
The regressed coefficients for event days 1 to 30 from Table 4 are grouped according to their
significance and sign. The mean values for the underwriter share of the trades are means over the ten
first trading days. The grouping in negative and positive initial returns are done according to Table 2.

4 Conclusions.

In this essay I find that the distribution of returns on initial public offerings in Finland

indicates that underwriter price support has an impact on the price of new issues during
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the first 5 days after the issue. The distribution is positively skewed and the kurtosis is

high immediately after the offering. Both measures decrease with time in accordance

with the stabilization hypothesis. Additionally, I conclude that all IPOs with zero or

negative initial one-day returns, fall in price after the first day.

In earlier studies it has been shown that the bid-ask spread widens with time after the

issue. The market makers can offer a better spread when they expect stabilization,

which decreases inventory risk. Particularly for the offerings with zero or negative

initial returns, I detect a widening of the closing bid-ask spread over time and, thus, the

behaviour of the spread complies with the stabilization hypothesis. When the spread is

measured more exactly as a time weighted average of all best buy and best sell limit

orders, the bid-ask spread appears to be narrower during the first trading days of an

IPO compared to the later days. On a limit order book market the findings may either

imply an abnormal presence on the bid side of the LOB immediately after the issue or

that the underwriter acts as market makers and are offering a better spread during the

first days of trading.

The narrow spreads during the first trading days of an IPO could however be a result

of higher trading volume in the stocks right after the issue. I actually observe a

decreasing volume over the first ten days after the issue, which supports the hypothesis

of volume effects on the bid-ask spread. In the longer term (over three months) the

spreads remain wider than during the initial days, despite a pick up in trading volume,

which again contradicts the volume effect as the sole explanation to the widening

spreads.

The regressions of the model of ln(Bid price/Offer price) to Bid-ask spread are

adjusted for volume and volatility effects and give some support of a narrowing spread

when the bid approaches the issue price level. In the analysis of the trades in the IPO

stock it can be observed that the underwriters share of the purchases are greater on

average than the share of the sales during the weeks after the issue. The underwriters’

greater share of purchases decreases over time, but remains high at least one month

after the issue.

The findings in this essay indicate that stabilization have an impact on the price and

bid-ask spread distributions for IPOs. The finding that the underwriters are more often



37

on the buy side than the sell side in transactions of the IPO stock indicates that the

underwriter presence have an effect on the liquidity of the new stock. Stabilization

appears to be an important determinant of price even on a market where the activity is

restricted by law, which emphasizes the need for this underwriter provided function.
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Essay 2

The activity of the underwriters in initial public offerings;

Are they liquidity providers or price stabilizers? *

Abstract

In this essay a sample of initial public offerings [IPOs] in Finland from the 1990’s are

examined. The purpose is to detect the typical behavior of the underwriters of the

issues, in respect to their activity in bidding for the stock and asking to sell the stock in

the limit order book on the Helsinki Stock Exchange. I look at the underwriters

presence and activity in the limit order book for the IPO stocks, the impact of the

trades in which an underwriter is involved and at the relationship between the

overallotment usage and the aftermarket performance of the IPOs. I find that the

presence of the underwriters in the limit order book is higher than expected during the

first trading days of the IPOs and unevenly distributed between bid and ask. I propose

that the purpose of this presence is to provide liquidity and to support the IPOs in the

aftermarket. The underwriters in my sample are net buyers, and they enter passive buy

orders and active sell orders. The underwriters appear to be reluctant to initiate

purchases, perhaps to emphasize their presence on the bid. This behavior is also

consistent with a demand to close short positions taken against overallotment options. I

estimate that one third of the observed underpricing of 4.7 percent has been sustained

in the aftermarket by the underwriters.

Keywords: IPO; Market microstructure; Price support; Stabilization; Limit order book

                                                

* I wish to thank Pörssisäätiö, Helsinki, Finland for financial support.
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1 Introduction

In initial public offering [IPO] research evidence supporting the modelling of both

underpricing and stabilization is brought forward in a recent paper by Asquith, Jones

and Kieschnick (1998). The combination of the underpricing and the stabilization

hypotheses is also the theoretical outset for the empirical work presented in this paper.

In a recent paper by Aggarwal (1998) three forms of underwriter after market activity

are detected and analysed. (1) Underwriters might post a pure stabilizing bid to

purchase shares at a price not exceeding the offer price if the distribution of shares is

not complete. (2) Underwriters might initially sell shares in excess of the original

amount offered thereby taking a short position prior to the offering. This short position

can be covered by exercising the over-allotment option and/or by short covering in the

after market. (3) Underwriters might penalise members of the selling group whose

customers quickly sell shares during the first days after the IPO. Using US data from

1997, Aggarwal finds that support of IPOs are in most cases done through short

covering since this is less risky and less expensive than stabilizing bids. These results

call for a new direction for research on price behaviour of IPOs.

In this study new evidence concerning Helsinki Stock Exchange is presented for a

sample of initial public offerings from the 1990’s. In Finland there was no specific

legislation regarding stabilization during the investigated period and it was officially

prohibited until September 1998. Thus the preferences for certain support and liquidity

providing strategies might be different than in the United States. The purpose of the

tests in this study is to find answers to questions such as: Is stabilization of the price in

the after market evident? Can sales of the underwriters stock of shares be detected?

Can the underwriter’s role in the price building be measured? With such a measure I

wish to estimate to what magnitude underpricing of IPOs can be explained by

underwriter activity in the after market.

I apply methods used in the market microstructure literature in the empirical tests to

arrive at more sensitive measures of the price effects than in earlier research that

generally is based on less detailed data. This study differs from previous studies in that

a new database from the Helsinki Stock Exchange is used. The data I investigate

includes every trade in the newly issued stock during the first three months after the

issue and all orders to buy or sell the stock submitted ten days after the issue. I also use
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control periods with order book data from later stages in the IPOs history as a public

company. The findings imply a different behavior of the underwriter on the bid than on

the ask as well as in weak versus strong IPOs. If the presence of the underwriter was a

purely liquidity providing function I would not expect these differences. The purpose

of the underwriter activity appears to be to support the price level as well as to provide

liquidity. In a more general context the findings show that both the information

asymmetry between the issuing company and the underwriter and the supporting

activity of the underwriter in the aftermarket are important for the pricing of IPOs.

The paper is organized as follows. Section 2 includes a description of recent empirical

work with relevance for this study. Section 3 describes the data and presents the

research questions. Section 4 presents and analyses the findings. Section 5 summarizes

the principal conclusions and outlines suggestions for future research.

2 Literature

Schultz and Zaman (1994) study the aftermarket for 72 NASDAQ firm commitment

IPOs from 1992 using comprehensive trade and quote data from every market maker

for the first three days of trading. Schultz and Zaman find: underwriters quote higher

bid prices than other market makers for issues that commence trading at or below the

offer price; underwriters repurchase large quantities of stock in the aftermarket without

risk by overselling the issue by the amount of the overallotment option; if the IPO is

hot, the overallotment option is exercised, if not, the short position is covered by

purchase of the higher supply of stock in the aftermarket.

Asquith, Jones and Kieschnick (1998) continue Ruud’s (1993) work investigating US

IPOs from the same period 1982-83. They find that the cross-sectional distribution of

one day returns is modelled better as a mixture of two distributions, with the parameter

estimates of one distribution being consistent with underpricing and the other with

price stabilization. The evidence persists for at least four weeks after the issue date.

Aggarwal (1998) uses records of underwriter activity from the lead underwriters of

issues in the US during May, June and July 1997. Under new SEC rules introduced in

April 1997, lead underwriters are required to keep records of syndicate covering

transactions and penalty bids in addition to records of pure stabilization bids. For 114
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of the 137 offerings included in the test, Aggarwal has details on short covering

transactions, whether penalty bids where part of the contract and whether penalty bids

were assessed. The major findings include that no direct stabilizing bids to provide

support are posted by the underwriters and this is true for a longer control period in

1997 as well. In more than half of the IPOs a short position is established and then

covered in the after-market with an average of 10.75 percent of shares offered. It takes

on average 16.58 days and 22.05 transactions that result in a loss of 3.61 percent of

underwriter compensation to cover the short position. The average underwriter

compensation - the underwriter spread - is 6,95 % of the issued capital. Penalty bids

are typically assessed in weak offerings (in 25 percent of the issues investigated).

Aggarwal finds that aftermarket support appears to have a permanent long-term effect

on the return on IPOs. The stronger issues have no short covering in the aftermarket

trading and tend to stay strong, drifting from a mean cumulative market-adjusted return

of 23 percent on day one to a 28 percent return 20 days after the issue. For weak IPOs

with short covering the return is 8 percent on day one followed by a downward drift

between days five and ten, settling around 8 percent on day 20. The mean return on the

weak issues rise to 14 percent by day 40.

Ellis, Michaely and O’Hara (1999) examine the after market trading activities of

underwriters, syndicate members and other unaffiliated market makers in the three

months period after the stock has gone public. On a sample of 306 NASDAQ IPOs

from 1996 and 1997 they find that the lead manager is the dominant market maker in

every IPO in the sample. The lead manager engages in stabilization activity for the less

successful IPOs and uses his over-allotment option to reduce inventory risk while other

market makers play a negligible role in after market trading. They also find that while

compensation to the underwriter arises primarily from fees, after market trading does

generate positive profits and profits from trading are positively related to the degree of

underpricing.

3 Data and research questions

The empirical evidence presented here is based on intra-day trading data and on the

limit order book from the Helsinki Stock Exchange. For more detailed information on

the trading system and the limit order book see appendix 1. I study limit order book



43

data for five IPOs listed on the Helsinki Stock Exchange during the years 1994 to

1996. I am aware of the problems with statistical inference from the small sample size.

Still, the high level of detail in the data for the cases I study compensates for the small

sample and the results should provide a foundation that can be built on in future

studies.

The limit order book data give us an opportunity to study the activity of the

underwriter from three main perspectives. I look at the presence of the underwriter in

the aftermarket and I investigate if the underwriter is supporting the price of the stock

in the aftermarket. The supportive activity is further divided into static support and

dynamic support. The underwriter presence is measured by looking at total activity of

the underwriter both as buyer and as seller in carried out trades as well as in the limit

order book. Static support is measured by comparing the activity of the underwriter on

the bid to the activity on the ask. Dynamic support is measured by identifying how the

underwriter reacts to sell orders in the market that affects the amount of stock at the

bid or changes the level of the bid price. A more efficient method of capturing all these

measures in one summary measure however is to look at the market impact of the

underwriter induced trades. Since the analysis of market impact is a more powerful

tool for interpreting the behaviour of the underwriters I will mainly concentrate on

these issues in the remainder of the study.

The purpose is that my findings will help us to find answers to the following questions.

Is the presence of the underwriter in the aftermarket significant and what is the purpose

of this presence, stabilization or a liquidity providing function? Does the underwriter

activity have a significant effect on the price formation of a new issue? Can the impact

of the underwriter activity on the stock price be measured and is it significant in

comparison to the initial return? The main purpose is to detect the methods that are

best suited to provide the answers to these questions and also to empirically test the

methods on the Finnish IPO data available. Finally the outset of this study is that in an

efficient market I would expect the following aggregate behavior of the underwriters. I

would expect the underwriter to on average be equally present on the bid and the ask in

the IPO stock and that this presence should not change over time. I would expect the

activity of the underwriter to be in line with his activity in other stock and to not differ

from the activities of other broker dealers.
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4 Findings

This section outlines the methods I propose for use with high frequency data on IPOs

and reports the findings from my empirical study of Finnish IPOs. I analyze the

underwriter presence in the order book, the impact of the underwriter trades on price

and bid-ask spread and the impact on price if hypothetically the underwriter was not

present in the order book.

4.1 Underwriter presence, static and dynamic support

When I look at the static, active and dynamic support of the IPO stocks I find that the

underwriters are posting more best ask than best bid orders as well as more ask orders

in total than bid orders in total. I find that the difference in underwriter share of the ask

orders to the share of bid orders is larger in comparison to a later control period

indicating that this phenomenon is specific to the period close after the issue date. I

also find that there is a likelihood of 39 percent on average that an underwriter is the

first to enter a new bid order when the best bid order is hit by a sell order causing the

bid level to go down. These findings are due to their indicative nature reported only in

the summary of findings Table 4.

In Table 1 detailed overview of the distribution of orders for the five issues under

investigation is presented. I examine the frequency and sizes of underwriter bid and

ask orders behind the best prices at different levels in the limit order book schedule

over the first ten days after the issue. I report the number of orders summed over all

schedules in the order book during the first ten days of trading. I report the average

order value in FIM and the average order size as number of shares. All measures are

reported for buy and sell orders and for the different levels in the limit order book

separately.

On level 1 which is the best (highest) buy price and the best (lowest) sell price the

findings regarding the order balance for underwriters are mixed. On level 2 I find

larger number of buy orders by underwriters at level two in the more liquid issues

KCI1V, NOR1V and KRA1V under NUMBER OF ORDERS in Table 1. It is

interesting to note that the NOR1V IPO was weak and that the overallotment option

was not exercised and apparently any short position in the stock was covered in the

market resulting in greater underwriter activity. Overall however the underwriters
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appear to be more present on the ask than on the bid. The imbalance between buy and

sell orders appears to be smaller on the best and second best levels. This implies that

the underwriter lies closer to the midpoint (between bid and ask) with the buy orders

than with the sell orders since the total number of sell orders posted by the underwriter

is higher. I also find that average orders posted by the underwriters are consistently

smaller in size in comparison to the order size of other broker dealers, which implies

that these orders are principal orders (not client orders) posted to provide liquidity

and/or support. This is based on the assumption that orders posted to provide a more

narrow bid ask spread and to support the price level are normally entered in standard

lot sizes. This while client interests on average should result in larger orders, since a

significant part of these are expected to be orders for larger blocks of stock. All these

finding are consistent with the findings outlined in section 4.2 below.

4.2 Measures of market impact and the definition of active and passive orders.

In this section I move on to look at the impact of actual trades where the underwriter

has been involved since this will give us actual measures for the observations made in

the previous section 4.1. These measures might offer an explanation to the most

important observations in the previous section, that underwriters enter more ask than

bid orders and that the bid orders tend to be closer to the mid-point price than the ask

orders.

To quantify the effect of dynamic support and to measure the impact of the

underwriter’s activity, I calculate the market impact of the underwriter induced trades

on the spread and the mid-quote and compare these to the market impact of trades

induced by other broker dealers. Spread is the relative spread: (ask-bid)/((bid+ask)/2).

Mid-quote is the midpoint between bid and ask price: (bid+ask)/2. I arrive at the

measures of impact by identifying trades where an underwriter is involved, separating

the trades where the underwriter is a buyer and where he is selling. I calculate the

change in the quoted spread and mid-quote that occurs from the schedule in the limit

order book before these trades are executed until a new schedule is established after

the trade. Typically it takes a few minutes before any new postings to this particular

part of the order book arrives. I look at the short-term impact of the trades, but allow

the order book to stabilize including the first revision of the orders. If several trades are

executed between the measure points, the impact of the trades are weighed equally.



Table 1. Underwriter number of orders on different levels in the limit order book, mean order value and order size
Limit Orders      NUMBER OF ORDERS MEAN ORDER

VALUE
MEAN

ORDER SIZE
Over 10 Days LEVEL1 LEVEL2 LEVEL3 LEVEL4 LEVEL5 UndVol_L1 TotalVol L1 UndVol  L1-10 TotalVol  L1-10 Und Wrt Oth Bro-Deal

FIM FIM FIM FIM no of shares no of shares

Strong Issue

KCI1V BID 252 336 306 241 272 89442 205282 663010 1759125 2337 3684

KCI1V ASK 327 319 374 312 321 53891 111037 479648 909432 1132 1932

Uw share of Bid 0.4322 0.5763 0.5249 0.4134 0.4666 0.4357 0.3769

Uw share of Ask 0.5609 0.5472 0.6415 0.5352 0.5506 0.4853 0.5274

Weak Issues

NOR1V BID 192 208 204 184 121 14423 61497 146625 489246 1419 2714

NOR1V ASK 144 136 106 107 76 28799 90813 203622 476851 3384 2881

Uw share of Bid 0.4649 0.5036 0.4939 0.4455 0.2930 0.2345 0.2997

Uw share of Ask 0.3487 0.3293 0.2567 0.2591 0.1840 0.3171 0.4270

ESS1V BID 21 19 3 5 0 7597 73093 16714 239773 878 1773

ESS1V ASK 53 79 80 45 15 35595 128222 274573 639215 3054 2759

Uw share of Bid 0.1313 0.1188 0.0188 0.0313 0.0000 0.1039 0.0697

Uw share of Ask 0.3313 0.4938 0.5000 0.2813 0.0938 0.2776 0.4295

KRA1V BID 66 132 23 32 22 48523 578047 263084 1967681 10165 11446

KRA1V ASK 85 92 81 77 40 66531 309963 195345 2155085 3759 9293

Uw share of Bid 0.1760 0.3520 0.0613 0.0853 0.0587 0.0839 0.1337

Uw share of Ask 0.2261 0.2447 0.2154 0.2048 0.1064 0.2146 0.0906

RUTAV BID 66 42 14 21 4 31019 78300 71467 257981 1491 1339

RUTAV ASK 100 58 54 33 29 34909 98257 101074 541087 1137 1764

Uw share of Bid 0.2683 0.1707 0.0569 0.0854 0.0163 0.3962 0.2770

Uw share of Ask 0.4065 0.2358 0.2195 0.1341 0.1179 0.3553 0.1868

Mean BID 0.2509 0.2314 3258 4191

Mean ASK 0.3300 0.3323 2493 3726

The table reports number of orders over the first 10 days after the IPO per level in the order book, LEVEL1 are all orders at the best price, LEVEL2 at the second best
price and so on. Number of orders are reported for each stock and for bid and ask orders separately. Uw share of Bid / Ask is the share of underwriter orders of the
total number of orders. MEAN ORDER VALUE reports the mean order value for the best price (L1) and the best ten prices (L1-10). MEAN ORDER SIZE reports
the mean order sizes over 10 days for underwriters (Und Wrt) and other broker dealers (Oth Bro-Deal).
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An overview of these results are presented in Table 8. In the table ∆ Spread is the

average impact on the quoted bid-ask spread and PrcImp is the average impact on the

mid-quote.

∆ Spread = (askt-bidt)/((bidt+askt)/2) - (askt-1-bidt-1)/((bidt-1+askt-1)/2) (1)

PrcImp =  ((bidt+askt)/2) - ((bidt-1+askt-1)/2) (2)

In the analysis of the market impact, I use the following reasoning (for details see

Appendix). Trades are produced in two ways. A trade can be a result of a change in the

price level on the market moving the midpoint between bid and ask closer to an limit

order posted into the order-book earlier. I call this a passive order. A trade can

alternatively be a result of a new order posted inside the best bid and the best ask or at

the bid (ask) when selling (buying), (the later case is distinguished as a market order in

some markets). This type of limit order will in most cases be executed quickly or

immediately. I call this an active order. Hasbrouck and Schwartz (1988) in their

groundbreaking article on liquidity also divide market participants into the active and

passive traders.

Table 2. Spread and Price Impact of Underwriter Trades

10 days     Not Underwriter Trades      Underwriter Purchases         Underwriter Sales

Average ∆Spread PrcImp ∆Spread PrcImp ∆Spread PrcImp

KCI1V + 0.000154 -0.000466 0.000792 -0.000046 0.000925 0.000390

NOR1V 0.001481 0.000777 0.001882 -0.000917 0.000125 -0.000962

ESS1V 0.004389 -0.004976 0.009914 -0.006442 -0.000022 -0.000021

KRA1V 0.001205 -0.000833 -0.000146 -0.000425 0.000130 -0.000077

RUTAV 0.007964 -0.004086 0.002047 -0.000472 0.004167 -0.000847

Mean 0.003039 -0.001917  0.002898 -0.001660  0.001065 -0.000303

Median 0.001481 -0.000833  0.001882 -0.000472  0.000130 -0.000077

Min 0.000154 -0.004976  -0.000146 -0.006442  -0.000022 -0.000962

Max 0.007964 0.000777  0.009914 -0.000046  0.004167 0.000390

Standard Deviation 0.002835 0.002218  0.003597 0.002407  0.001586 0.000518

The table shows the average relative impact trades during the first 10 days have on the spread and the

mid-quote. Spread is the relative spread: (Ask-Bid)/((bid+Ask)/2). Mid-quote is the midpoint between

bid and ask price: (Bid+Ask)/2. ∆Spread is the change in the spread as a result of the trade and PrcImp is

the difference between the mid-quotes before and after the trade. The measures are calculated from the

last best bid (best ask) order before the sale (buy) occurs to the best bid (best ask) when the first new

order after the trade is entered. The strong issues are marked with a + next to the stock code.
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In Figures 1 and 2 I describe how I expect the best bid and ask prices to move in

relation to each other when an order is passive compared to when an order is active.

Figure 1. Passive Buy and Active Buy Resulting in Trade
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Figure2 Passive Sell and Active Sell Order Resulting in Trade
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In Figure 3 I describe how I expect the midpoint between the bid and the ask (the price

level) to behave when a bid or an ask order of either category is executed. I expect the

price level to rise when an active buy order is executed and to decrease when a passive

buy order is executed. I expect the price level to decrease when an active sell order hits

the market and to rise when a passive sell order is executed, e.g., if a passive buyer

with limit orders posted at the bid that gets hit, the impact on the price is negative on

average since on average the following best bid will be lower. If a trade is produced by
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a seller actively entering a order to sell at a new lower level than the previous sell, this

has a negative impact on the price level in the instances where the order is not

completely filled or causes other seller to lower their sales. If the order is executed

directly at the bid this will have a negative impact on the price level on average since

on average the following best bid will be lower. (In the cases where volume on the bid

at this level is larger than the sell order there will be no impact on the price level)

Figure 3.

active order passive order

Buy        p ↑        p ↓

Sell        p ↓        p ↑

p is the midpoint between the highest bid- and the lowest ask order for the stock. ↑ means a

strengthening price level while ↓ means a weakening price as a reaction to the execution of the order.

In my sample (see Table 2) the impact on the mid quote price of IPOs caused by the

trades involving underwriters are negative on average both for trades where the

underwriter is a buyer and where he is a seller (more strongly for the buys however).

The average impact of underwriter trades is that the spread widens with 0.30 (0.36)

percent for purchases and 0.11 (0.16) percent for sales. The mid-quote price goes down

by 0.17 (0.24) percent for purchases and 0.030 (0.050) percent for sales. T-values for

the averages are reported in brackets. This may be interpreted as an indication that the

underwriter is on average a passive buyer with limit orders posted at the bid that

gets hit and thereby results in trades. The impact on the price would then be negative

on average since on average the following best bid will be lower. The negative impact

of the trades where the underwriter is a seller, in turn, is an indication that the trade is

induced by the underwriter actively entering market orders to sell at a new lower

level than the previous sell or even at the bid price level. These trades have a negative

impact on the price in the instances where the order is not completely filled or causes

other seller to lower their sales. The findings indicating passive buying and active

selling by the underwriters is different to what I would expect if the underwriter is

indifferent to the price of the IPO stock in the market. One explanation to this may be

that the underwriter wishes to be seen at the bid not at the ask and thus executes the

sell orders more smoothly possibly as prearranged trades. Another possibility is that if



50

I assume that the underwriters maintain a stabilizing bid, they would have to withdraw

this bid in order to execute sell orders from their clients. This as well would cause the

price level to go down when underwriters execute sales.

An alternative approach to estimate if orders are passive or active would have been to

detect the trades that have already been present in the order book before they are

executed and the orders that are posted at the best available price and thus executed

immediately. This way the actual frequency of passively produced trades and actively

produced trades could be detected. A flaw of this approach though is that no numerical

measures of the impact would be generated.

To evaluate the price impact of underwriter purchases in comparison to the initial

returns, I develop a hypothetical situation in Table 3. The calculations estimate what

the change in price would be, if the sales where the underwriter is a buyer, would be

sold at the following best bid (to a broker dealer not associated with the underwriter).

This way I estimate the value of the presence of the underwriter measured as the

relative price change and as the difference in amount received for the sales. I conclude

that the trades where the underwriter is the buyer would have to be sold at a level on

average 1.40 percent lower if the underwriter would not be present on the bid (see

Table 3). For the IPOs investigated here it means that roughly one third of the

observed underpricing of 4.7 percent (4,1 percent market adjusted), is sustained by

aftermarket presence on the bid by the underwriter.
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Table 3. Price Impact of Underwriter Purchases

Company Initial Return Initial Return Mean Prc Change Difference FIM
  Adjusted

1 KCI Konecr. + 0.2206 0.2211 -0.0106 -867501
2 Nokian Renk. 0.0000 -0.0131 -0.0125 -94057
3 Espoon Sähkö 0.0000 -0.0119 -0.0343 -80725
4 Kemira 0.0132 0.0096 -0.0014 -25882
5 Raute 0.0000 -0.0011 -0.0115 -27700

Mean 0.0467 0.0409 -0.0140

Initial return is the relative change in price from the issue price to the open price the first trading day.
The Initial return adjusted for market development is the relative change in price from the issue price to
the closing price the first day adjusted for the change in the market index from the close of the day
before the IPO to the close the first trading day. Mean price change is the average change in trading
price if the trades where one of the underwriters was a buyer are hypothetically extracted and the trade
executed at the best following bid (by a broker dealer not associated with the underwriter of the IPO).
Difference in FIM is the change in value of the trades where an underwriter has been a buyer if they
were executed at the best following bid by a broker dealer not associated with the underwriter of the
IPO. Mean reports the mean initial returns and mean price impact by underwriter purchases. The strong
issues are marked with a + next to the stock code.

The findings regarding the impact of underwriter orders on the price level are only

indicative. The results could be compared to later control periods in the same stock or

to the activity of the underwriter in other stocks. The findings bring up several issues

for future research on a larger sample of limit order book data for IPOs.

4.3 The overallotment option and a model of the whole IPO pricing process.

In the IPOs I study, an overallotment has been used only partly or not at all in 4 out of

8 IPOs where an overallotment option has been made available to the underwriter, see

also Table 10. These are all weak issues and I would expect to find evidence of

underwriter support of these issue since the underwriter has the option to cover a short

position with stabilizing purchases. The fact that none or only a part of the

overallotment option is exercised indicates that some short covering is occurring.

The part of the initial return that cannot be explained by after market activities is then a

result of the pre-issue pricing process. As I have shown above, the after market

activities are connected to the initial pricing of IPOs in that the search for the right

price of the issue continues after the issue date and in I also observe that the

importance of the underwriter is significant in this process. The evidence still indicates
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that a larger part of the pricing is determined during the book building period before

the issue date. Baron and Holmström (1980) point out that this is a result of

information asymmetry between the underwriter and the issuing company, with the

underwriters incentive to underprice in order to make the marketing of the issue easier

and more profitable weighed against the contract with the issuer protecting the

interests of the issuer. Beatty and Ritter (1986) argues that since underwriters have

reputation capital at stake they enforce the underpricing equilibrium. A record of too

little underpricing does not attract investors and a record of too much underpricing

does not attract issuers. To be able to explain the whole IPO pricing process, however,

I need a model accounting for both the pricing process before the issue and the support

activities by the underwriter after the issue. Based on the evidence in earlier research

presented in section 2 in the introduction to the thesis and my findings here these can

be narrowed down to the negotiated contract between underwriter and issuer and to the

short covering in the aftermarket. The outcome of the negotiations is dependent on

information from the book building process while the extent to which short covering is

exercised is dependent on the strength of the issue in the aftermarket. Thus the key

factors in a model for the whole IPO pricing process are (1) the negotiated underwriter

fee, (2) the issue price limits, (3) the size of the overallotment option, (4) the size of

the short position taken by the syndicate before the issue and (5) the size of the issue.

Current market conditions may also affect the success of the issue. If I have access to

information on these I will have a good chance at predicting the price development of

the IPO. Aggarwal (1998) tests a similar model to the one I suggest. She explains the

market-adjusted cumulative return for the IPO stock over one, 20 and 40 trading days

after the issue. The independent variables are: offer price, size of issue, penalty bid

dummy, percent of short position covered, size of the syndicate, underwriter spread

(fee) and percent of over allotment option exercised. In markets where the underwriter

syndicate short position is not public information, the input for such a model would

have to be estimated using the measures of aftermarket activity developed in this

paper.

4.4 Summary of findings

In Table 4 below a compilation of the findings in this paper is presented.
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5 Conclusions

The findings in this paper show that additional evidence can be obtained by including

the limit order book [LOB] in studies of IPOs. One contribution of this paper is to

develop appropriate methods for analyzing high frequency data on IPOs. The

introduction of a measure of market impact from trades involving underwriters further

clarifies what is going on in the aftermarket for new issues.

I find that the underwriters are posting more best ask than best bid orders as well as

more ask orders in total than bid orders in total. Interestingly the opposite is the case in

one of the weak issues where the whole overallotment option has been used to

purchase shares in the market (the overallotment option was not exercised). I find that

the underwriter buy orders are closer to the midpoint between bid and ask than the sell

orders. I also find indications that underwriters are passive in their bidding and active

when they post sell orders. This might be a sign that underwriters are using the existing

order flow in a supportive way for the price of the IPO or at least avoiding harm to the

price of the stock by incoming sell orders.
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Table 4. Summary of findings.

All numbers are percentage measures showing relative shares with exception of the mean order sizes
and number of issues in the study of overallotment options.

UNDERWRITER ACTIVITY
Means over 10 days
5 IPOs 1994 to 1996

BID ASK Likelihood

Decrease in Underwriter
presence compared
To control period

49.4% 39.8%

Static support
Share of best bid/ask orders. 29.5% 37.5%
Share of value level 1
Share of value level 1 to10

25.1%
23.1%

33.0%
33.2%

Average order size, no. shares
Underwriter
Other Broker Dealers

3258
4191

2493
3726

Dynamic support 39.5%
(Likelihood that the following
buyer is the underwriter)

MARKET IMPACT Not Underwriter
Trades

Underwriter
Purchases

Underwriter
Sales

Spread impact 0.3039% 0.2898% 0.0106%

Price impact -0.1917% -0.1660% -0.0303%

Initial return Initial return
market adjusted

Mean price
impact

Price impact vs.
Initial return 4.67% 4.09%% -1.40%

OVERALLOTMENT
OPTION USAGE
 14 IPOs 1994 to 1997

All Offerings Negative Initial
Return

Positive Initial
Return

Overallotment Option Present 8 IPOs 4 IPOs 4 IPOs
Overallotment not used or
partly used

4 IPOs 4 IPOs

Overallotment  used in full 4 IPOs 4 IPOs

The findings are consistent in that they imply a different behavior of the underwriter

on the bid than on the ask as well as in weak versus strong IPOs. If the presence of the

underwriter was a purely liquidity providing function, I would not expect these

differences. The total order flow in the new issues investigated here includes more sell

orders than ask orders in total. The reasons for this might be that the insecurity around
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a newly priced issue makes investors wary of posting orders to buy the stock or simply

that the demand for the share has been temporarily fulfilled through the issue leaving

more sellers than buyers. However, I conclude that the underwriter accounts for a

relatively larger part of the total order flow on the ask than on the bid. An overall basis

towards selling, thus, cannot explain my findings. The stronger flow of ask orders

rather emphasizes my conclusions of passive bidding and active selling by the

underwriters, since I still found more actual buying than selling by the underwriters.

As specific answers to my research questions, I conclude the following. The presence

of the underwriter in the aftermarket has a significant impact on the price level due to

the large share of the orders posted by the underwriter. The purpose of this presence

appears to be aftermarket support in addition to a liquidity providing function since

there is an imbalance in orders between the bid and the ask. The underwriter activity

affects the price formation of a new issue. The impact of the underwriter activity on

the stock price can be measured and is for my sample relevant in comparison to,

though not larger than, the initial underpricing. I estimate that about one third of the

initial underpricing is sustained by aftermarket buying by the underwriter. Over the

long run this impact of underwriter activity might become more important than the

initial pricing since it is appears to be quite large already during the first days of

trading.

If we wish to model the whole IPO pricing process, these results call out for the

development of currently accepted theory. The theory, as I see it, should take into

account both the asymmetric information between the issuing company and the

underwriter and the supporting activity of the underwriter in the aftermarket.
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Appendix

Institutional framework

The HETI system and the limit order book

The Helsinki Stock Exchange Automated Trading and Information System [HETI] is a

Continuous Open Limit Order Book System [COLOB] trading system that was used in

Helsinki from 1989 until September 1998. The Helsinki system closely resembles

COLOB markets elsewhere such as Toronto, Paris, Tokyo, Stockholm and Sydney. In

a COLOB market, liquidity is provided by limit orders submitted in the book by the

dual capacity dealers (broker-dealers) who are members of the exchange. The orders

are placed in the book in price and time priority and the contents of the book for a

particular stock are shown on a computer screen to all members of the exchange. The

orders submitted may be client or dealer orders, but there is no difference in

precedence in relation to their origin. No obligations to provide liquidity or any

privileges exists for members of the exchange in relation to their clients. The

immediacy of the market is thus solely provided for by the order book, without

temporary depositories of liquidity in the form of designated intermediaries (e.g.

clearing houses). Some features may differ between markets with regards to market

opening procedures and the types of orders that can be submitted. In the HETI system

every limit order is displayed individually and limit orders are valid only for one day.

The HETI system has only one type of order, the limit order identifying the stock, the

price, the time entered, the number of shares and submitting broker. The stock

exchange in Helsinki is today called HEX Ltd, and consists of Helsinki Securities and

Derivatives Exchange and a clearing house. The Helsinki exchanges are currently

using an implementation of a modern trading system used in other European

exchanges as well. The Helsinki exchanges are in the process of transferring its

activities to the German Xetra system for equities and the German-Swiss Eurex

exchange’s system for derivatives. This is occurring in connection to co-operation

agreements with Deutche Borse AG and Eurex. The technical implementation of a

COLOB trading system should not have any impact on the basic functions of a limit

order book driven market.
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The order schedule

Figure A 1 describes graphically how the order schedule that makes up the limit order

book is built and updated.

BROKER DEALER

TRADING SYSTEM

LIMIT ORDER
BUY/SELL, PRICE, TIME, 

VOLUME, BROKER

SELL ORDER
SELL 12.50 10.15 100000 BRK3

SELL ORDER
SELL 11.50 10.05 10000 BRK1

BEST BID ORDER
BUY 10.00 10.05 1000 BRK1

BEST ASK ORDER
SELL 11.00 10.05 1000 BRK4

ORDER SCHEDULE

BUY ORDER
BUY 10.00 10.10 1000 BRK2

BUY ORDER
BUY 9.50 10.01 10000 BRK1

BUY
ORDERS

sorted by
price time

BUY
ORDERS

sorted by
price time

SELL
ORDERS

Sorted by
price and

time

SELL
ORDERS

Sorted by
price and

time

ORDER ENTRY
ORDER ENTRY

LIMIIT ORDER BOOK

IN THE TRADING
SYSTEM

LIMIIT ORDER BOOK

IN THE TRADING
SYSTEM

  Order
Schedule

Figure A. 1. Every order contains the following basic information: Type Buy/Sell, price, time, number of shares and broker-dealer code

Reconstruction of the limit order book

The limit order book is reconstructed for this study from a file with all entries posted

by the brokers into the exchange system. The constructed limit order book consists of a

log of every schedule of orders on a stock by stock basis. A new schedule is created

and time stamped each time a revision is made to the register of orders in a particular

stock. The constructed limit order book shows the schedule of orders stock by stock

and day by day while it is ordered by the time stamp within the day. Each column in

the log of the limit order book describes one schedule at one instant in time with a new

column for every time a revision is made to the order book. For each order there are

five crucial pieces of information that determine its place in the order schedule. They
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are broker dealer code, buy or sell order, stock code, number of shares and price level.

The price, number of shares and broker dealer code for each individual order is

identified by its vertical position in the column (the current schedule for a stock) since

the orders are sorted from the best price to the farthest away from the mid-point

(between best bid and best ask order). From this order schedule I can e.g. determine

the best bid price and the best ask price for a stock and also how many shares are

bought and sold at those prices in any instant in time. Using this information more

exact measures for the intra-day bid ask spread can be constructed and the impact of

different sized trades on the price level can be determined.
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Essay 3

The Impact of Transaction Costs on Turnover and Asset

Prices; The Cases of Sweden’s and Finland’s Security

Transaction Tax Reductions*

(with Peter L. Swan)

Abstract

Drastic changes in transaction taxes on securities trading in both Sweden and Finland

give us a unique opportunity to study the effects of a purely exogenous change in

transaction costs. The impact on turnover can be predicted accurately using a simple

model. Lower transaction costs cause significant increases in turnover with an

elasticity of approximately –1. We apply a liquidity based asset-pricing model that

estimates the expected asset price changes on the two markets we study. The

transaction cost elasticity in asset prices is –0.20 for Sweden and –0.21 for Finland. In

line with the expectations we observe positive reactions in stock prices on the day of

announcement of the cut in Security Transaction Tax. Volatility in securities prices is

significantly reduced when transaction costs decrease. We find that the security

transaction tax changes are crucial for the increase in activity and prices that are

observed on both markets.

Keywords: Security Transaction Tax, Transaction Cost, Transaction cost elasticity

JEL classification: G12, G28
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1. Introduction

There is an ongoing debate on the effect of transaction taxes on financial markets.

Several papers recommend the introduction of a security transaction tax [STT] to curb

“excessive” short-term trading and to thereby reduce “excess” volatility in the prices of

financial assets. A STT change is an exogenous event with a major impact on

transaction costs and is thus an appropriate environment in which to study the effects

of changes in transaction costs. In this paper we study of the effects of STT changes on

turnover and asset pricing.

To add current empirically based information to the discussion on the effects of STT

we study the partial and then the complete abolition of the STT in Sweden in 1991 and

the abolition of the STT in Finland in 1992. We thus continue the work started by

Umlauf (1993). We also add empirical evidence to the discussion on pricing of

liquidity started by Amihud and Mendelson (1986b). The most recent empirical

evidence relevant for this discussion is presented by Chalmers and Kadlec (1998). The

purpose of this paper is to apply models of turnover to the STT changes in Sweden and

Finland in order to determine if these changes in transaction costs had any impact on

the activity and valuation on these markets. Traditional finance theory assumes the

absence of benefits from trading, namely liquidity, when transaction costs are

incorporated. Commonly a model is specified assuming no transaction costs and then

these costs are subtracted from cash flows without further refinement of the underlying

model. However, financial assets cannot be valued correctly if the costs of providing

liquidity, i.e. transaction costs, are incorporated in the model while the benefits of

liquidity are excluded. The methods we apply attempts to include both the negative

effects of transaction costs and the benefits of liquidity.

The time period we can look at to test if the observed increase in market activity and

asset prices are due to the STT changes or not is limited. This is why we first use our

model to predict expected changes and then we compare these to observed changes.

When we use information available to all market participants up to the day before the

change in STT we find that we can predict the impact with considerable accuracy. In

Sweden the turnover rate (value of shares traded to market capitalization) is predicted
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to increase from 18 to 22 percent following the first reduction in STT and from 22 to

30 percent following the final abolition of STT. Asset prices are predicted to increase

by 7.5 percent following the first STT reduction and 9.7 percent as a result of the

second reduction. In Finland the turnover rate is predicted to increase from 10 to 15

percent following the abolition of STT change while prices are predicted to rise by 6.6

percent. These predicted changes are also observed in the markets with some of the

price changes taking place at announcement of the STT change. The turnover increases

within 8 months for Finland and 14.5 months for Sweden. In the Swedish case the

price impact around the time of the announcements is moderate but it appears to take

full effect when equilibrium has been reached 14.5 months after the final STT

reduction. We test this assumption to account for other possible explanations for the

price increases and find some support for our findings. Even if the predicted changes

seem to appear over time these observations are naturally only indicative and should be

viewed as a presentation of how a turnover based model could be used.

When we include data pre and post STT changes the transaction cost elasticity in

turnover rate (i.e. the percentage response of the turnover rate to a percentage change in

transaction costs) is –1.002 for Sweden and –1.274 for Finland. The transaction cost

elasticity in asset prices, i.e. the percentage response of asset prices to a percentage

change in transaction costs, is -0.27 before and -0.13 after the STT changes for Sweden

and –0.15 before and –0.28 after the STT change for Finland. This means that lower

(higher) transaction costs cause significant increases (decreases) in turnover and prices

in a proportion given by the elasticity. We also find that the volatility in securities

prices as measured by the daily high-low price dispersion is reduced when transaction

costs are lowered. The transaction cost elasticity in volatility (i.e. the percentage

response of volatility to a percentage change in transaction costs) is about 0.40. We

conclude that the model we present accurately predicts changes in turnover rate, prices,

liquidity and volatility induced by alterations in transaction costs such as the STT. We

also conclude that the abolished STT is an important reason for the improved security

market conditions of the investigated Nordic countries.

The remainder of the paper is organized as follows. Section 2 presents earlier literature

on STT and transaction costs. Section 3 describes the changes in STT on the
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investigated markets, describes the models and variables used in our empirical tests

and the construction of the data-set. Section 4 presents the empirical findings. Section

5 provides our conclusions from the results and outlines future research.

2. Literature

The issue of security transaction taxes (STT) has been extensively debated but little

empirical evidence either for or against has been presented. Tobin (1984) recommends

a curbing of the growth of the financial sector because it has taken up an increasing

share of social resources and suggests a STT as one means of achieving this. Summers

and Summers (1988), Stiglitz (1989) and Rubinstein (1992) suggest that STT would

decrease volatility in securities markets by discouraging excessive “speculative” short-

term trading.

At one level the empirical evidence to date generally supports the views that

recommend a STT. An increase in transaction costs will reduce trading but whether or

not it curbs “excessive” short-term trading as the advocates of a STT desire, has not

been established. Jarrell (1984) studies the effects of the deregulation of the brokerage

commissions in the United States in May 1975. He estimates the increase in traded

volume caused by the lower transaction costs during 6 years after deregulation of

NYSE brokerage commissions and finds a transaction cost elasticity of about -1.

Jackson and O’Donnell (1985) use quarterly data from the London Stock Exchange

over the period 1964 to 1985. The dependent variable in their log linear regression

model is number of shares traded divided by the market index. The independent

variables are share price movements, market value per share index, net inflows to life

insurance and pension funds, interest rates, and the value of mergers and acquisitions

in the UK. They find the transaction cost, which they define as the transaction tax plus

¾ % for a round trip transaction, to have a long run effect of -1.65 on transactions.

Based on their statistically significant results they conclude that a change in transaction

tax from 2 to 1 percent would lead to an increase in trading volume of 70 percent as

well as 10 percent increase in share prices.

In Sweden several working papers addressing the STT issue were published at the

Stockholm School of Economics between the late 1980s and 1995. They can be
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divided into two groups, one of which examines the effect of transaction taxes on stock

market volume and the other evaluates the effect of transaction taxes on stock market

volatility. Lindgren and Westlund (1990) use quarterly data from the Stockholm Stock

Exchange covering 1970 through 1988 to explain the turnover rate. Transaction cost is

defined as 0.9 percent plus tax and other variables are Swedish stock market volatility,

Standard and Poor’s 500 volatility, share price movements, accumulated percentage of

collective fund ownership and value of merger announcements. They find the long run

transaction cost elasticity to be between -.85 and -1.35 which implies an increase in

trading volume by 43 to 70 percent if the tax is reduced from 2 percent to 1 percent,

and a 10 percent increase in share prices. Turnover would increase by between 57 and

87 percent. Ericsson and Lindgren (1992) conduct a cross country study using yearly

data from 23 stock markets covering the period 1980 to 1989. They explain the

turnover rate in a similar model to Jackson and O’Donnell (1985) and Lindgren and

Westlund (1990). Transaction cost is assumed to be the transaction tax plus 1 percent.

Other variables are market size, relative change in share prices, relative interest rate

changes and interest rate. The transaction cost elasticity of the turnover rate is found to

be between -1.2 and -1.5. When the two first years and some exotic markets are

excluded the elasticity drops to -1.0, which the authors claim to be a better estimate.

This indicates that the abolishment of a 1 percent tax would increase turnover by 100

percent over an adjustment time of one to two years. Nilsson and Svärd (1995) study

yearly data from the period 1979 to 1994 from 17 stock exchanges and 16 countries.

They explain turnover velocity (trading volume / market capitalization) with

transaction costs, relative price change, interest rate, market size, exchange rate, stock

market volatility, commission fee regulation and a set of year and market dummy-

variables. The variables with most influence on turnover rate are transaction cost, the

relative price change and the relative exchange rate change. The long-run turnover

elasticity for the whole sample is found to be -1.27 (5 percent significance). This

indicates that an introduction of a 1 percent STT would lead to a fall in turnover by 50

to 65 percent in the long run. Calles and Eriksson (1989) and Lindgren and Westlund

(1990) study the volatility effects of STT on Swedish data. Axelson and Tärnvik

(1992) and Johansson and Näslund (1993) study the volatility effects using

international data. The main results of these studies are that there appears to be no net

effect, positive or negative, of transaction taxes on volatility. Lindgren (1994) adds
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evidence to this discussion in dividing his sample over 11 years of quarterly data from

14 stock markets in different countries. When the sample is divided in two clusters of

equal size, one with tax rates from zero to 0.34 percent and one with tax rates from

0.50 to 2 percent of the transaction value (half of the tax paid by the buyer and half by

the seller), the evidence shows that tax rates above 0.5 percent increase volatility while

lower tax rates have no significant effect on volatility. Umlauf (1993) is the only

internationally published work on the Swedish STT changes. He uses daily and weekly

data on Swedish equity index returns over the period 1980 to 1987 to compute the

price impact of the announcement of the 1 percent STT introduction in 1983 and the

increase to 2 percent in 1986. Prices declined 2.2 percent on the announcement 1983

and 0.8 percent in 1986. He also concludes that as a result of the second increase a

significant part of the trading in Swedish shares migrated to London since the tax was

only charged on trading in Sweden and international trades were tax exempt if traded

overseas. By 1990 approximately 50 percent of the trading in Swedish shares was

directed through London.

All of the above mentioned studies are based on yearly or quarterly aggregate market

level data from which relatively crude long-run estimates of the volume or turnover

elasticity are obtained. None of the studies assess whether or not the STT is desirable.

Aitken and Swan (1993) is the first study to consider the desirability of the STT. They

estimate a transaction cost elasticity for detailed daily Australian data ranging from -

0.97 to -1.2. The Australian STT was in 1995 halved from 0.6 to 0.3 percent on the

value (half of the tax paid by the buyer and half by the seller) of transactions. Within

three trading hours of announcement the market capitalization of the 90 most liquid

stocks had risen by 1.73 %. They conclude that after adjusting for trading conditions

volume rose, particularly for the smaller stocks. Transaction costs also fell markedly

while volatility declined. Share prices rose on the announcement reflecting subsequent

savings in transaction costs. There was an improvement in social welfare net of tax

revenue losses of about $4.6 billion. Hu (1998) examines the economic effect of the

stock transaction tax using 14 tax changes that occurred in Hong Kong, Japan, Korea

and Taiwan during the period 1975 – 1994. He finds that on average an increase in the

tax rate reduces the stock prices but finds no significant effects on market volatility and

turnover. He concludes that the evidence is not consistent with the hypothesis that a
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STT can reduce noise trading and volatility. In Finland there has been no academic

research of the effects of the STT change in 1992 even though data availability is good

and the change was a clear-cut attempt to improve market efficiency.

The price effects of changes in transaction costs are first addressed in Amihud and

Mendelson (1986b). Their paper is ground breaking in that it recognizes that there may

be a relationship between transaction costs of an asset and the price of an asset. They

find that narrower bid ask spreads decrease the equity risk premium on securities and

thus increase security prices. Since the bid ask spread is one of the most important

parts of transaction costs Amihud and Mendelson (1986b) are suggesting a causal

relationship between transaction costs and asset prices. Their empirical results are

based on rather crude data however and implicit in their model is an assumption that

turnover is unaffected by transaction costs. This assumption of no transaction costs

elasticity in turnover is not applicable to real world equity markets; most studies

included in this literature review find the transaction cost elasticity to be close to minus

one. Atkins and Dyl (1997) examine average holding periods and bid-ask spreads for

Nasdaq stocks from 1983 through 1991 and for NYSE stocks from 1975 through 1989.

They find strong evidence that the length of investors’ holding periods are related to

bid-ask spreads. They find a causal relationship between bid-ask spreads and holding

periods as well as between holding periods and bid-ask spreads. Chalmers and Kadlec

(1998) examine amortized spreads (the bid ask spread scaled by the firms turnover

rate) for Amex and NYSE stocks over the period 1983-1992. They find that stocks

with similar spreads can have a vastly different share turnover and that a stock’s

amortized spread cannot be predicted reliably by its spread alone. They find stronger

evidence that amortized spreads are priced than they find for unamortized spreads. On

the other hand several studies find that volume increases cause narrower bid ask

spreads. Stoll (1989) presents an overview of the research in this area. It is possible

that what these empirical studies pick up is a feedback effect where lower transaction

costs cause higher trading volume which leads to further decreases in transaction costs

(bid ask spreads) creating the relationship between volume and bid ask spreads. The

increase in volume would also improve liquidity, which would lead to higher asset

prices. Thus the findings of a relationship between volume and bid ask spreads are

consistent with the relationship between bid ask spreads and asset prices found by
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Amihud and Mendelson (1986b). It is also possible that studies finding that increased

volume cause narrower bid ask spreads are actually observing the inverse causal

relationship that narrower bid ask spreads increase volume. There is clearly a need for

further theoretical work in this area as Amihud and Mendelson (1986b) also emphasize

when they evaluate their own theoretical contribution.

3. The STT reductions, models, specification of variables and the data sample

This section describes the studied changes in tax law, details applied models, defines

variables and describes the data sample.

3.1 The STT reductions

In Sweden a securities turnover-tax of one percent per roundtrip trade was introduced

in 1983 and increased to 2 percent in 1986. Some concessions were made for smaller

trades and trades within the brokerage houses. Trading in Swedish stocks outside

Sweden were not taxed. In Sweden the turnover-tax reduction became effective in two

steps. On January 1 1991 the tax of 2 percent for a round-trip transaction was

decreased to 1 percent per round-trip transaction. and on December 1 1991 the

turnover-tax was completely abolished. In Finland a stamp-duty on securities trading

on the stock exchange had been collected since 1942. Except for a brief increase in

1985 it had been 1 percent per round-trip transaction. On May 1 1992 the stamp-duty

on exchange traded stocks in Finland was abolished. The stamp-duty was still collected

on OTC trades until the end of 1992 and is still collected on securities trades outside

the stock exchange.

3.2 Definition of estimated variables

In this section we discuss the variables used in our empirical study and we describe

how they are measured. We estimate sets of return, turnover rate, transaction cost-,

sensitivity- and size variables. Each variable is presented under subsections a) to g). In

Table 2 we summarize the variables we use for estimation in a correlation matrix.
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3.2.1 Return, turnover rate and size variables

a) The continuously compounded return in excess of the risk-free interest rate,

commonly referred to as excess logarithmic return, is applied in all estimations where

return is included. The return used here is the daily return obtained by calculating the

logarithmic difference between the last traded price of the day [Closing Price t] and the

last traded price the previous day [Closing Price t-1]. The daily return is corrected for

the 1 month money market interest rate of that day [1 month Interest Rate t]. This

interest rate is expressed as a yearly interest rate return, why it is divided by 365 to

obtain the daily return (see Equation (1)). We are aware of that this interest rate

correction does not include a continuously compounded interest rate which would give

a more exact continuously compounded return. The approximation used here is small

and should not affect the relationship between the returns of different stocks. We do in

fact run not reported estimations with and without the correction for the risk free rate

and it has no impact on the results.

365

p.a. Rate Interest month 1

Price Closing

Price Closing
Return cLogarithmi Excess

t-

t −=
1

ln (1)

b) The turnover rate measures the rate at which the total amount of outstanding stock

is turned over. A security that has a higher turnover rate is considered to be more liquid

than a security that has a lower fraction of its outstanding number of securities traded

during the same time period. We measure the turnover rate as the number of shares

traded each day divided by the number of shares outstanding. Monthly and yearly

measures are calculated as a cumulative sum of the daily turnover rates. See equation

(2).

t

t
t goutstandin  sharesof Number

traded  sharesof Number
rate Turnover = (2)

We use the turnover rate for estimation of transaction cost elasticity in turnover and for

calculation of the amortized spread below.
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c) Company size or market value of equity is calculated to measure the size of the

investigated companies. We estimate size as the closing price times the number of

shares on issue in equation (3).

Company size or market value of equity t = Closing price t ×  Number of shares outstanding t

(3)

When applicable we include the fixed market value at the start of the estimation period

to isolate the effect of changes in value of the security over time that should be picked

up by the return variable in Equation (1).

3.2.2 Transaction cost variables

d) The bid-ask spread [BAS] in our study is measured as the daily closing bid-ask

spread in the limit order book market from Sweden and Finland and calculated as the

relative bid-ask spread. See equation (4).
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e) The amortized spread in equation (5) is estimated as the daily closing bid ask spread

in the limit order book multiplied by the turnover rate. The turnover rate is obtained as

the number of shares traded during the day divided by number of shares outstanding

that day. This measure attempts to capture the realized transaction costs through

trading over a fixed time period. The relative differences in amortized spreads across

securities estimated here should approximately equal the differences that would be

obtained using the amortized spread calculated using effective spreads introduced in

Chalmers and Kadlec (1998).
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3.2.3 Sensitivity variables

f) Stock price volatility measures the company specific risk or how much the stock

price varies unrelated to other variables. This unsystematic risk could be estimated

from the CAPM as the residual that is not explained by the relation to the market

portfolio. Historic price volatility is traditionally measured as the yearly standard

deviation in the security’s return defined in equation (6).

Daily stock price volatility measure 1  = (6)

)1(

)()( 22

−
�−�

nn

 return close to Close return close to Closen tt

where the standard deviation of the return is calculated from the closing prices and n is the

number of observations.

Another less volume sensitive measure and thus more suitable for our study is the

intra-day high low price dispersion measure in equation (7). This measure was

introduced by Parkinson (1980).

Daily stock price volatility measure 2 t = 
price meanDaily 

price lowDaily  - price highDaily 
(7)

where the difference between the highest traded price during the day and the lowest traded

price during the day is scaled to the average traded price during the day according to

Parkinson (1980).

We apply the daily stock price volatility measure 1 (standard deviation in returns) from

Equation (6) on market level data and the daily stock price volatility measure 2 (intra-

day high low price dispersion) from Equation (7) on individual stock data.

g) The transaction cost elasticity in turnover measures the sensitivity in turnover rate

to changes in transaction costs. A price elasticity that measures the sensitivity in prices

to changes in transaction costs can also be measured. The most straightforward way to

estimate the elasticity at the current level of turnover rate and transaction costs is using

the basic turnover function (8). The earliest use of this elasticity we have found in

Jackson and O’Donnell (1985).
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τe = acβ (8)

where α is a constant, c is the transaction cost and β is the transaction cost elasticity in

turnover. The transaction cost elasticity is expected to be negative for most stocks

since lower transaction costs generally leads to a higher turnover rate. Changes in

transaction costs are expected to have more impact on active stocks, since the spread

and other transaction costs are paid every time a stock is traded. That is why we expect

that more liquid stocks will have a higher transaction cost elasticity. (i.e. higher in

absolute value since the transaction cost elasticity is generally negative.)

3.3 Estimated models

To measure the impact of the STT changes we present and estimate a set of models

based on previous literature in the area, particularly Jackson and O’Donnell (1985),

Amihud and Mendelson (1986) and Swan (2001). The purpose of the study is that our

results will provide a reference when the effects of future tax changes are evaluated.

The results can be applied to markets in which there is a debate whether a STT tax

should be introduced (e.g. US) as well as to markets in which the authorities are

considering the possible effects of further cuts in the STT tax. Observe that in this

section we provide a motivation for the applied models while section 4 provides the

application of these models in empirical tests. This section as well as the empirical

section is divided into four subsections considering turnover, price, liquidity and

volatility in the market.

3.3.1 Estimation of transaction cost elasticity in turnover

To measure the turnover effects and the transaction cost elasticity we apply equation

(8), the basic constant elasticity specification that explains turnover with transaction

costs. This model works well in earlier studies and has a strong intuitive appeal. We

start by estimating this basic specification on market level data for the full samples of

daily data from Sweden and Finland. For our empirical study we include control

variables for other possible determinants of the turnover rate and apply (8) in the form

of an auto distributed lag model defined in equation (9). We estimate the equation on

pooled daily data for individual stocks. The dependent variable is the turnover rate
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measured as shares traded per shares outstanding. The model is estimated with the

lagged dependent variable to allow for partial adjustment of agents to new information

within a day. The independent variables are the transaction cost variable that includes

the STT, the brokerage fee and the bid-ask spread and other exogenous variables that

are expected to have an impact on trading. Independent variables with a significant

impact were the price-volatility; the interest rate level; the exchange rate of the local

currency; the surrounding markets’ return; and, the return and volume of the US

market. The price volatility might have to be measured as the world market volatility

excluding the investigated market to make it fully exogenous. All independent

variables are lagged to allow the model to be used for predictive purposes. Since the

model is applied on pooled data it includes individual stock dummy variables to allow

each stock to have a different intercept. We are thus estimating fixed effects in this

model. The model is also tested with first differences in interest rate, exchange rate and

world market indices, to decrease the impact of non-stationarity in the variables. The

coefficients are given the expected signs in the equation (9) below:

ln(Turnover rate t,i) (9)

= α1 + β1 ln(Turnover ratei i, (t-1,i) - β2 ln(Transaction costs i, (t-i))

+ β3 ln(Price volatility i, (t-1)) - β4 ln(Interest rate i, (t-1)) + β5 ln(Exchange rate i, (t-1))

+ β6 ln(Swedish/ Finnish market return i, (t-1)) + β7 ln(US market return i, t )

+ β8 ln(US traded volume i, t ) + β9-j Individual stock dummies.

The variables are measured as follows:

Turnover rate is measured as daily shares traded per shares outstanding for each stock,

for each day during the sample period. The transaction costs are the sum of the relative

bid-ask spread, the average brokerage fees and the STT. Volatility is measured as the

daily high-low dispersion in traded prices. Interest rate is the annualized one month

market rate. Exchange rate is either the daily SEK / EURO rate or the daily FIM /

EURO rate reported by the central bank. Swedish market return is the daily market

index change on Stockholm stock exchange while Finnish market return is the daily

market index change on the Helsinki stock exchange. US return is the daily change in
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the Dow Jones industrial average or in the CRSP index. US traded value is the total

daily value traded on NYSE and US volatility is the daily variation in the market index.

Our primary interest in the estimation of (9) is the impact of transaction costs on the

turnover rate. This impact is measured by the coefficient for the transaction cost

variable β2. This coefficient measures the short-term transaction cost elasticity. The

long-term transaction cost elasticity is calculated by adjusting the transaction cost

coefficient with the coefficient for the lagged dependent variable β1 as follows the

long-run transaction cost elasticity is β2 / (1- β1). Since the model is in log-log form

this is directly the long run transaction cost elasticity in turnover.

3.3.2 Estimation of transaction cost elasticity in prices

The expected returns around the announcements of the STT changes and the expected

price effects caused by the STT changes are estimated in equation (10). To discount the

possibility that the price responses could have been caused by known public

information we attempt to explain the domestic stock market index with a series of

exogenous information sources. These include changes in short-term market interest

rate, the term structure differential between short- and long-term interest rates and the

US market index. The purpose is not to fully explain the excess return but to determine

if the changes in transaction costs have an impact on prices when known market

information is considered. We suggest an estimation of the following form:

Excess Return i, t =

α1 + β1 ((c i, t - c i, t-1) / c i, t-1) + β2 τ i, t+ β3 (Mean Market Cap) i + β4 Short term

interest ratet + β5 Term structure t + β6  Exchange rate t + β7 US Market return t

 (10)

In equation (10) we include the change in transaction costs c over the investigated

period, where c is measured as the sum of the relative bid-ask spread, the average

brokerage fees and the STT. The market capitalization is the average of the market

capitalization in t-1 and the market capitalization in t. The τ t  measures the total

number of shares traded to shares outstanding during the period. Interest rate is the

annualized one-month market rate. Term structure is the difference between the one
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month market rate and the one year market rate. Exchange rate is either the daily SEK /

EURO rate or the daily FIM / EURO rate reported by the central bank. US return is the

daily change in the Dow Jones industrial average or in the CRSP index. The model is

also estimated with first differences in all independent variables to correct for non-

stationarity in the variables.

To be able to measure the price impacts on specific assets or markets when transaction

costs change, we adopt a similar approach as with the measure of transaction cost

elasticity in turnover estimated in (11). We assume that the price response to

transaction cost changes is proportional to how sensitive the trading in the security is to

transaction cost changes. We thus assume that investors place some value on the ability

to trade recognizing the benefits of the liquidity effects created by a change in

transaction cost. We propose an estimation of the transaction cost elasticity in price in

Equation (11). The value investors place on trading is measured as the total transaction

costs realized through trading (the amortized spread). The value investors place on

holding the stock is measured by the dividend yield representing the expected return on

the stock in equilibrium. The higher the amortized spread is in proportion to the

expected equilibrium return on the security, the higher is the responsiveness in prices

to a change in transaction costs. Thus the price will react more favorable to a decrease

in transaction costs for securities where investors trade actively despite relatively high

transaction costs (amortized spread is high). The price will be less sensitive to a

decrease in transaction costs when the expected return on the security is high in

proportion to the trading activity (amortized spread is low). A stock with more short-

term traders would then be more sensitive to transaction costs than a stock with more

long-term traders.

Transaction cost elasticity in price PE (11)

where τ is the turnover rate, c transaction costs (including tax, brokerage fees, bid-ask

spread, market impact costs and opportunity costs), D / pa dividend yield or the

expected return on the security.

a
t

tt
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c

/

*τ
−=
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3.3.3 Estimation of the impact of transaction cost changes on liquidity and detection

of structural brakes.

To measure the impact of the STT changes on liquidity the ideal equation would

include information on the depth of the order book and measures of the market impact

of different sized trades. These measures are not available for all markets, however,

and certainly not to all participants in the market and we present a publicly available

proxy that should measure liquidity better than the commonly used market

capitalization or plain volume. In Equation (12) the liquidity effects are measured as

impacts on the dependent variable, the daily number of trades in each stock. The

explanatory variables are average daily trade-size for the same stock to pick up changes

in market size, transaction costs and a set of independent market environment

measures such as volatility and interest rates. Since we adjust the dependent variable

by trade-size the number of trades can be used to measure and compare trading activity

in individual stocks. A lagged impact of the dependent variable number of trades is

expected which is why we also include a lagged dependent variable in the equation.

The model is in multiplied form and will thus be evaluated in logarithmic form:

ln(Number of trades i ,t) (12)

= α1 + β1 ln(Number of trades i, (t-1)) + β2 ln(Trade size i, (t-1)) + β3 ln(Transaction

costs i, (t-1)) + β4 ln(Price volatility i, (t-1)) + β5 ln(Interest rate (t-1))

In Equation (13) we replace the transaction cost variables with a STT change dummy

that takes the value zero before the STT change and the value one after the STT

change. For markets with several changes we use a dummy for each change. We also

add dummy variables for devaluation of currency and the changes in foreign ownership

legislation that allowed non resident investors to invest freely in the market. This gives

an opportunity to compare the impact of these liquidity enhancing structural changes.

ln(Number of trades i, t ) (13)

= β1 ln(Number of trades i, (t-1)) + β2 ln(Trade size i, (t-1)) + β3 STT change dummy (t-1)

+ β4 Currency devaluation dummy (t-1) + β5 Foreign ownership change dummy (t-1)
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We also test Equations (12) and (13) with measures of interest rate-, term-structure-

and international stock-market changes. We allow for separate intercepts when data on

individual stocks is analyzed.

3.3.4 Estimating the impact of transaction cost changes on volatility

In Equation (9) above we estimate the impact of price volatility on turnover rate. An

estimation of the direct effects changes in transaction costs have on volatility is also

motivated since one of the arguments for an introduction of STT are that the increased

costs of trading would reduce volatility. Equation (14) measures the direct effect of

transaction costs on volatility.

ln(Price Volatility i, t) (14)

= α1 + β1 ln(Price Volatility i, (t-1)) + β2 ln(Transaction costs i, (t-1)) + β3 ln(US market

volatility i, t )

The price volatility is measured as the difference between the highest traded price and

the lowest traded price divided by the average price, and as the daily, weekly or

monthly variance in returns. The high to low price measure is less sensitive to changes

in volume than the variance measure and thus better for our purpose, since there is a

relationship between transaction costs and volume. Equation (14) is also estimated

with the control variables used in the estimations of Equations (9).

All Equations are estimated using input variables publicly available at the time of

estimation to emphasize the predictive purpose of the models. When variables are

considered for inclusion we try to choose variables that are generally in use by market

participants for predictive purposes. This approach can reduce the fit of the models to

the data but should improve the applicability of the models for actual estimation tasks

and ensure that the independent variables are endogenous. We test the models both

with the previous and the same day's US return, volume and volatility data since this

information is fully exogenous and is used as a proxy for world market data. The US

information can be replaced in the models with data from some other major market or

world market data. We also estimate the models correcting for possible time trends



78

with the dependent variable defined as the residual from a regression of the original

dependent variable against time.

3.4 The data sample

The data used in this study include detailed daily data from the Swedish stock

exchange (Stockholms Fondbörs)1 and all on-market trades and a sample of quotes

from the Finnish Stock Exchange (Helsingin Arvopaperipörssi)2. For Sweden the data

consist of the daily number of traded shares, the volume in SEK, the number of trades,

the daily high and low and the closing best bid and ask for the 121 stocks traded during

the years 1990, 1991 and 1992. The data are centered on the two dates, January 1, 1991

and December 1, 1991, when the turn over tax reduction became effective in two steps.

When foreign listed stocks and stocks with missing data are excluded the sample is

narrowed down to 80 stocks. In addition, market aggregate data for all shares traded on

the main list over the period (at the end of 1992, 118 companies with several share

series) is used for analysis of the price impact of the tax change, for liquidity analysis

and for market descriptive purposes. For Finland the data consist of all trades for the

30 stocks which were traded during the whole period 1991, 1992 and 1993. The trade

data include trading price, volume, buying and selling broker dealer as well as

information about whether the trade is made in the limit order book market

(downstairs) or in the inter broker dealer market (upstairs). See Booth et al (1998) for a

study of the distribution of trades between the upstairs and downstairs markets in

Finland.3 The data are centered on May 1, 1992, which is the date the stamp duty

reduction became effective in Finland. In addition a sample of all shares traded on the

main list (138 at the end of 1993) is used for analysis of the price impact of the tax

change, for liquidity analysis and for market descriptive purposes. An overview of the

Swedish and Finnish stock market development during the period 1987 to 1998 is

provided in Table 1. The individual stock returns are corrected for dividends, splits and

                                                

1 Since 1998 the Stockholm stock exchange is a subsidiary of the OM Group Ltd which is a public
company also holding the majority of the shares in the Swedish Options Brokers, the Swedish options
and futures exchange.
2 Since 1998 the Helsinki stock exchange is a privately held limited company Hex Ltd. following a
merger with the Finnish Options Brokers the Finnish options and futures exchange.
3 A majority of the larger trades are made in the upstairs market while the price level is determined to a
greater extent in the downstairs market.
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bonus issues and the volume measures are corrected for changes in the number of

outstanding stock of the companies. To estimate total market effects we use the all-

share stock indexes for Stockholm and Helsinki, adjusted for dividends. To measure

the turnover rate we use market capitalization and turnover measures for individual

stocks and on a market aggregate basis. We use short and long-term market interest

rates to measure changes in the interest rate level and the term structure. We use

market return and turnover data from the New York stock exchange to proxy world

market developments. We use the preceding days measures of the US stock market

return and activity (due to the time difference, New York opens when the Nordic

markets are about to close and most of the effects of New York (and Asia) hit the

Nordic markets the following day). We use the Dow Jones Industrial average since this

is the index that is used by most participants in the Nordic markets to measure US

stock returns on a daily basis. We also compare our findings to estimations using the

broader CRSP index for the US market. To measure exchange rate impacts we use the

exchange rates of the Swedish krona and the Finnish markka towards the European

currency ECU (now EURO). All variables are measured on a daily level. Note that

appendix 2 provides details on recent development of Sweden’s and Finland’s

exchanges and the institutional environments.

The primary criterion for inclusion in our sample is that a stock must have a closing

bid-ask spread for all days included in the sample. Both the Finnish and Swedish

markets characteristically have periods of thinner trade in otherwise liquid stocks. Both

markets were quiet during the beginning of the investigated periods and thin trading

periods are unavoidable. In the Swedish sample of 80 stocks there is an average of 280

trading days of the 731 days investigated or 38.3%, when the stocks have not been

traded. In the Finnish sample of 30 stocks there is an average of 32 trading days of the

500 days or 6.3%, when the stocks have not been traded. This should not be a major

problem since all of these stocks have bid ask quotes for all days (except trading halts)

and have been traded actively during the later end of the investigated period. In the

analysis measures will be taken to adjust for the thinly traded days. Also the thin

trading is a natural consequence of high transaction costs and it would be wrong not to

include stocks based on this criterion. Most of the days with little or no trading occur

before the changes in STT when some of the trading had migrated to other markets and
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some trades that might have occurred if transaction costs had been lower were not

executed. We perform comparative studies based on weekly data to ensure that thin

trading does not cause erroneous interpretations of our findings. As a result of these

exclusions the analysis on company level will be performed on a sample that represents

all larger capitalization companies and several smaller companies in Sweden; a total of

61% of total market capitalization at the end of the investigated period. The sample of

companies used for Finland represents 81% of the market capitalization at the end of

the investigated period. While the variables in this study make use of intra-day

variations (i.e. detailed trade records, bid-ask spread, market impact costs, and so on)

all variables are summarized to a single daily observation. As a consequence, for

Sweden we end up with 731 trading days over the two years and eleven months period

with a total of 58480 observations. For Finland we end up with 500 trading days over

the two-year period with a total of 15,000 observations.

4. Empirical findings

This section presents some important events in the economy during the periods we

study since they might have an impact on our results. We then go on to estimate the

predicted effects when we apply the models suggested in section 3.3 to the STT

changes. Finally we calculate the observed effects on turnover rate, prices, liquidity

and volatility.

4.1 Economic environment

Both the Swedish and the Finnish markets were considerably more active after the

changes in STT. In the Swedish case there were no other major structural changes in

the market around this time. Sweden experienced a currency crisis during the end of

1992 however, causing a peak in interest rates and a fall in share prices. The effectively

weaker currency may be one reason for the remarkably stronger share prices in 1993.

To the extent we include this volatile period starting about one year after the final STT

change we have to be aware of these effects on our findings (see Table 1).

In Finland we can see a substantial increase in turnover when we compare the traded

volume during one year before the STT change to traded volume one year after. When
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we look at a four month period before and after the STT change the turnover of shares

does however decrease slightly. One of the reasons for this is that despite an improved

environment for securities trading there were other serious problems in the Finnish

economy. During the four months after the STT change a severe drop in price levels

occurred as a result of an economic policy which defended a weakening currency with

higher interest rates. In this situation capital is expected to flow offshore (see Table 1).

During the autumn of 1992 the Finnish markka was devalued and floated which led to

a substantial decrease in the exchange rate after the currency crisis settled. This in turn

resulted in an increase in the prices and volumes on the stock exchange, due both to the

adjustment of the exchange to the lower currency and to the improved outlook for the

exporting sector, a vital part of the Finnish economy. Also by the beginning of 1993

the restrictions on foreign investments in Finnish securities were lifted. This started a

trend towards a situation where close to one half of the most important Finnish

companies are owned by investors outside of Finland and this has increased the price

level as well as liquidity and trading volume. In our analysis we attempt to correct for

these other environmental changes to isolate the impact of the stamp duty change.

A trend of increased turnover of shares appears to be evident in the world market for

securities during the last decade. The increase in turnover appears to have started in the

US with the deregulation of the securities market industry in 1975 and, during the late

1980s in most other markets with increases in activity coinciding with market de-

regulations and upheavals of market restrictions. In our study we are investigating one

of the possible reasons for this increase in turnover; the improved liquidity associated

with lower costs of transacting. If there is a trend of increased turnover however, this

may have an impact on our findings. We estimate comparative results correcting for

any trends over time in turnover.
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Table 1 Summary statistics for Sweden’s and Finland’s stock exchanges.

Stockholm 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998
All Shares,
SEK
Trading volume billion 128 119 124 104 131 172 339 659 665 918 1345 1829
Year-end market value 422 630 800 558 558 552 892 977 1180 1688 2164 2413
Turnover Rate percent 30 19 16 15 21 32 45 71 61 66 66 76
Number of trading days 250 253 251 250 250 251 252 253 251 251 249 250
new companies, net 17 19 66 22 7 6 21 39 17 18 54 36
de-listed companies, net 20 23 26 30 35 31 21 16 22 12 22 21
Listed companies year-
end

230 226 266 258 230 205 205 228 223 229 261 276

Main Listed Shares
Trading volume billion 125 115 113 94 125 166 321 609 628 862 1220 1648
Shares Traded billion 635 670 637 601 966 1853 3480 4426 4702 6701  7356 10016
Average Trade Size 1000 204 204 233 171 178 186 244 294 288 320 335 350
Number of Trades 401 346 308 371 492 683 1309 2074 2269 2697 3640 4708
Mean Daily Value 498 457 449 374 499 659 1274 2405 2503 3434 4900 6596
Market Cap 412 614 744 525 540 540 839 892 1141 1595 1838 2059
Turnover Rate percent 27 22 16 14 20 32 46 69 61 65 66 79
Market Index Change -7 +51 +23 -30 +5 0 +52 +5 +18 +38 +24 +10
new companies, net 8 9 9 7 6 5 7 10 20 8 6 15
de-listed companies, net 12 15 16 19 11 14 13 8 8 6 34 10
Listed companies year-
end

157 151 144 132 127 118 112 114 126 128 100 105

Helsinki 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998

Main Listed Shares,
FIM
Trading volume billion 25.6 29.7 31.7 15.3 6.3 10.3 45.3 68.4 82.9 101.1 186.1 317.0
Mean Daily Value 1000 105.7 124.9 131.5 62.1 25.4 40.9 184.6 274.6 333.4 405.1 747.6 1268.6
Market Cap billion 78.6 127.3 124.9 82.8 59.0 64.0 136.7 181.6 191.7 284.9 389.4 784.0
Turnover Rate 33.8 24.9 26.5 18.7 10.7 16.1 34.0 37.7 43.3 43.5 49.9 41.5
Market Index Change +28 +39 -16 -35 -22 +6 +91 +17 -8 +47 +32 +69
Number of trading days 250 253 252 250 250 251 251 251 249 250 249 250
Listed companies year-
end

52 69 83 77 65 63 58 65 73 71 80 131

SEK is the Swedish currency krona at the end of 1998 converted at 0.12 USD.
FIM is the Finnish currency markka at the end of 1998 converted at 0.20 USD.

4.2 Predicted effects

Before we examine the actual impact of the STT changes that occur on these markets

we predict the expected effects based on our models. We start with a prediction based

on our theoretical outset since during the relatively short time span we investigate the



83

actual realized effects are only indicative. The prediction procedure can be divided into

four steps.

First we determine the effect of the STT change on total transaction costs including

brokerage fees and bid ask spreads. We know the percentage change in STT and when

we assume that the change in overall transaction costs have a proportional effect on

brokerage fees and bid ask spreads, we can calculate expected change in total

transaction costs. In Sweden the first STT change of 50% was 23% of average total

transaction costs. The second STT change was 30% of total transaction costs. The

abolishment of STT in Finland accounted for 20% of average total transaction costs.

We assume that the brokerage fees and bid-ask spread levels change at least with the

same proportion as total transaction costs. This assumption is based on earlier

empirical findings but a model for this effect could be developed. See Appendix for an

explanation of these estimations.

Secondly, based on the assumptions above we estimate the total effects on transaction

costs including expected changes in brokerage fees and bid ask spreads to be 36% and

56% for the Swedish STT changes respectively and 37% for Finland. See Appendix for

an explanation of these estimations.

Thirdly, we estimate the transaction cost elasticity in turnover applying model (13) to

daily market data available up to the day before the STT change (see Tables 2, 3 and

4). We estimate the transaction cost elasticity in prices applying model (11) to

aggregated data for the year before the STT change (see Table 6). For Sweden the

turnover elasticity estimates are -0.908 and -0.906 while the price elasticity estimates

are -0.211 and 0.175. For Finland the turnover elasticity estimate is -1.388 and the

price elasticity estimate is -0.177.

Finally we use these estimates to calculate the impacts on the current volume, turnover

rate and market capitalization to predict the turnover and price level after the STT

changes. The effects are calculated with equation (15) and (16) as follows.

Predicted volume = (15)

Current volume * Trans. cost elasticity turnover* Change in Trans. costs STT,BRK,BAS
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Predicted market capitalization = (16)

Current capitalization * Trans. cost elasticity price* Change in Trans. costs STT,BRK,BAS

When the turnover and price reactions are estimated using data available the day before

the change in STT and equations (19) and (20) we can observe a substantial increase in

turnover and a significant increase in prices. For Sweden we predict turnover to

increase by 30% with the first STT reduction and another 54% with the second

reduction. The respective increases in the turnover rate are from 18% to 23% in the

first reduction and a change to 35% in the second reduction of STT. For Finland we

predict yearly turnover to increase by 51% and the turnover rate to increase from 10%

to 14% as a result of the STT change. When we apply equation (20) to the data

available at the time of the STT change, the predicted price changes for Sweden are

17.3% summed over both STT changes and 6.6% for Finland. Compared to the

predicted increases in market capitalization the forfeited tax revenue amounts to

approximately 2% for Sweden and 1.6% for Finland. When we compare these

predictions to actual changes in turnover and prices reported in sections 4.2 to 4.7, we

find the estimations remarkably accurate (see Table 7). These results are encouraging

for the use of our presented estimation technique on other markets. The effects of the

changes in transaction costs appear to have a stronger impact on the level of brokerage

fees than on the level of the bid ask spread when the estimates are compared to the real

outcomes. A more exact model for the total change in transaction costs would improve

the accuracy of the predictions.

In all our estimations we consistently use the preceding day’s closing values as input

when we estimate the effects on today’s market activity. We are thus taking the

position of an investor at the beginning of the day using information available at that

moment to make his or her trading decisions. This approach does not affect the

significance of the individual coefficients from our regressions, in fact it somewhat

improves the t-values. The approach of using lagged values has a negative impact on

the R squared measure of the explanatory power of the model. If we use the same day’s

values as independent variables the adjusted R squares are in the range of 75% for

Sweden and 47% for Finland (not reported here). When we use lagged independent

variables the adjusted R squares are 56% for Sweden and 36% for Finland (see Tables
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3 and 4). The F values are still highly significant and the t-values for the transaction

cost coefficients are 39 for Sweden and 20 for Finland.

4.3 Observed effects on turnover rate and transaction cost elasticity

The sample of 80 Swedish stocks and the 30 Finnish stocks are analyzed using model

(13) above in a pooled estimation combining time series and cross-sectional data. First

we estimate the model using data for the period leading up to the STT changes and

then using data for one year before and one year after the changes. This way we

measure the actual impact of an exogenous change in transaction costs and are able to

assess the dynamics of the elasticity in transaction cost and asset prices. We use lagged

values as input variables. We do not include the control variables exchange rate and

neighbor market index in the estimation on Swedish data due to low impact on the

coefficients of main interest and on the explanatory power of the model. The

correlation between the estimated variables is presented in Table 2 and the results of

the estimations are presented in Tables 3 and 4.

The coefficients for the transaction cost are significantly negative on both markets.

Rising transaction costs thus have a negative impact on the turnover rate of shares

while lower transaction costs have a positive impact on the turnover rate. The long-run

transaction cost elasticity settles at slightly higher than or close to one (negative). It is

–1.0019 (t-value –39.15) for Sweden and –1.274 (t-value –20.42) for Finland (see

Tables 3 and 4).
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Table 2 Correlation matrix for the variables estimated by model (13)

 Stockholm 
Estimated Variables T t T t-1 C R f V US r US t US v 

1. Ln(Turnover Rate t  ) 1.00 

2. Ln(Turnover Rate t-1  ) 0.65 1.00 

3. Ln(Trans. Costs t-1)   -0.51 -0.50 1.00 

4. Ln(Interest Rate  t-1 ) 0.06 0.05 0.08 1.00 

5. Ln(Volatility  t-1 ) -0.56 -0.65 0.54 -0.01 1.00 

6. Ln(US Return   t-1 ) 0.10 0.09 -0.24 -0.07 -0.08 1.00 

7. Ln (US Traded Val. t-1 ) 0.04 0.06 -0.11 -0.01 -0.05 0.48 1.00 

8. Ln (US Volatility  t-1 ) -0.01 -0.01 0.04 -0.02 0.01 -0.15 0.04 1.00 

Helsinki 
Estimated Variables T t T t-1 C R f V US r US t US v FX SW r 

1. Ln(Turnover Rate t  ) 1.00 

2. Ln(Turnover Rate t-1  ) 0.46 1.00 

3. Ln(Trans. Costs t-1)  -0.36 -0.35 1.00 

4. Ln(Interest Rate  t-1 ) -0.19 -0.20 0.26 1.00 

5. Ln(Volatility  t-1 ) 0.28 0.51 -0.28 -0.17 1.00 

6. Ln(US Return   t-1 ) -0.03 -0.03 0.04 0.04 -0.03 1.00 

7. Ln (US Traded Val. t-1 ) 0.26 0.28 -0.26 -0.35 0.24 -0.04 1.00 

8. Ln (US Volatilityt-1) -0.03 -0.03 0.03 0.01 -0.01 0.02 0.02 1.00 

9. Ln (Exchange Rate t-1 ) 0.36 0.36 -0.35 -0.41 0.32 -0.06 0.65 -0.08 1.00 

10. Ln (Swedish Return  t-1 ) -0.15 -0.15 0.44 -0.31 -0.15 0.01 -0.15 0.06 -0.45 1.00 

The turnover rate is calculated as daily number of shares turned over per shares outstanding. The
transaction costs are the sum of the relative bid-ask spread, the average brokerage fees and the STT.
Interest rate is the annualized one month market rate. Volatility is measured using daily stock price
volatility measure 2 from Equation 7 (daily high-low dispersion in traded prices). US return is the daily
change in the Dow Jones industrial average. Us traded value is the total daily value traded on NYSE and
US volatility is the daily variation in price. Exchange rate is the Bank of Finland official daily FIM /
EURO rate. Swedish Return is the daily market index change on Stockholm stock exchange.
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Table 3 Effects on turnover rate and transaction cost elasticity

- Individual stocks Sweden.

Stockholm 1.1.90 to 31.12.90 1.1.90 to 30.11.91 1.1.90 to 30.11.92

Independent Variables

Ln(Turnover Rate t.1) 0.18912 0.17149 0.23270
(25.49) (32.21) (57.25)

Ln(Trans Costs  t.1) -0.73625 -0.7505 -0.768758
(-16.59) (-26.32) (-39.15)

Ln(Interest Rate t.1) 1.1974 0.85433 1.1135
(5.27) (4.93) (22.07)

Ln(Volatility t.1) -0.11660 -0.11582 -0.14595
(-7.77) (-10.77) (-16.26)

Ln(DJIA  t.1) -1.2741 0.5276 1.5924
(-2.98) (1.47) (11.31)

Ln (US Traded Value t.1) -0.13648 0.09951 -0.13327
(-1.66) (1.65) (-2.55)

Trans. Cost Elasticity -0.9080 -0.9058 -1.0019
N 19520 38080 58000
R2adjusted 0.5452 0.5625 0.5658

The relationship of turnover rate (number of shares traded / shares outstanding) to transaction costs and
a set of macroeconomic variables. The data set consists of 80 representative stocks for Sweden over the
time periods 1.1.90 to 30.11.92. The coefficients are estimated using pooled cross-sectional and time
series regressions of the following logarithmic form (auto distributed lag model):
ln(Turnover rate i t)
= α1 + β1 ln(Turnover rate i, (t-1)) + β2 ln(Transaction costs i (t-1)) +β3 ln(Price volatility i (t-1)) + β4

ln(Interest rate (t-1)) + β5 ln(US market index t) +β6 ln(US market volume t) + β7-j Individual stock
dummies.

The estimated transaction cost elasticity is reported under Trans. Cost Elasticity. T statistics are reported
beneath the coefficients in parenthesis (the coefficients for the individual stock dummies are not
reported).

The main interest is the coefficient for the transaction cost variable and the long term transaction cost
elasticity obtained by dividing the transaction cost coefficient by (1 - the lagged dependent variable
turnover rate). We do not include the control variables exchange rate and neighbor market index in the
estimation on Swedish data due to low impact on the coefficients of main interest and on the explanatory
power of the model.
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Table 4 Effects on turnover rate and transaction cost elasticity

- Individual stocks Finland.

Helsinki 1.5.91 to 30.4.92 1.5.91 to 30.4.93

Independent Variables

Ln(Turnover Rate t-1) 0.14481 0.20054
(11.36) (22.45)

Ln(Transaction Costs t-1) -1.1871 -1.0183
(-13.91) (-20.42)

Ln(Interest Rate t-1) -0.0007 -0.4687
(-0.0040) (-3.822)

Ln(Volatility t-1) 0.00416 0.01428
(0.8933) (4.527)

Ln(DJIA  t.1) 2.8790 -0.28038
(2.97) (-0.53)

Ln (US Traded Value t-1) 1.2235 0.89099
(7.54) (8.63)

Ln (Exchange Rate t-1) 1.5064 2.9983
(1.33) (8.38)

Ln (Swedish GenIndex t-1) 0.28476 -1.1040
(0.34) (-5.67)

Trans. Cost Elasticity -1.388 -1.274
N 7350 14850
R2adjusted 0.2548 0.3474

The relationship of turnover rate (number of shares traded / shares outstanding) to transaction costs and a
set of macroeconomic variables. The data set consists of 30 representative stocks for Finland over the
time period 1.5.91 to 30.4.93. The coefficients are estimated using pooled cross-sectional and time series
regressions of the following logarithmic form (auto distributed lag model):
ln(Turnover rate i t)
= α1 + β1 ln(Turnover rate i (t-1)) + β2 ln(Transaction costs i (t-1)) +β3 ln(Price volatility i (t-1)) + β4

ln(Interest rate(t-1)) + β5 ln(Exchange rate(t-1)) + β6 ln(Swedish  market return(t-1)) + β7 ln(US market
return t) +β8 ln(US market volume t) + β9-j Individual stock dummies.
The estimated transaction cost elasticity is reported under Trans. Cost Elasticity. T statistics are reported
beneath the coefficients in parenthesis (individual stock dummies are not reported).

A division of the samples from both markets into groups according to capitalization is

performed to measure if the sensitivity to changes in transaction costs is larger or

smaller in higher capitalization stocks. To the extent that larger capitalization stocks

can be considered to be more liquid, we would expect a higher sensitivity since the
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STT is a larger fraction of the transaction costs and thus the total change in transaction

costs due to the tax cut should be larger. There may however be stocks that have a

large capitalization and still are traded less than stocks with a lower capitalization due

to various company characteristics reflected in a higher bid-ask spread and lower

liquidity. A division in portfolios using bid-ask spreads or turnover rate may be a better

way to define groups of stock with similar level of liquidity. In Table 5 we present the

size portfolio results. In the Swedish market during the investigated period the absolute

largest capitalization stocks are less sensitive to transaction costs than the large to

medium sized companies. Overall the transaction cost elasticity in turnover rate

decreases with capitalization as expected. In the Finnish market the highest

capitalization stocks are less sensitive to the changes in transaction costs than the

medium sized companies. The transaction cost elasticity in turnover rate is the lowest

for small capitalization companies in Finland as well. Overall we conclude that higher

capitalization is associated with higher transaction cost elasticity in the turnover rate.

Our findings also indicate that higher trading activity and lower bid-ask spread is

associated with higher transaction cost elasticity in turnover rate. These observations

are important as they show that each security has a different transaction cost elasticity

and that the elasticity for the whole market cannot be imposed on a single stock or a

single group of stocks.
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Table 5 Effects on turnover rate and transaction cost elasticity – grouped by size

Dep. Variable Independent
Variables

Ln(Turnover rate) Ln (Trans.
Costs)

Ln(Volatility) Ln(Int. rate) Ln(US
Volume)

Trans.
Cost

N R2
adj.

(t-1) (t-1) (t-1) (t-1) Elasticity
Stockholm
1.1.90 – 30.11.92

1 high MCap -0.8420 -0.11691 0.37407 0.25976 -2.46 11600 0.620
2 -1.2519 -0.15497 0.80560 0.19204 -2.88 11600 0.637
3 -1.1850 -0.23828 1.1347 0.36511 -2.07 11600 0.349
4 -0.9116 -0.34933 0.89945 0.43514 -1.30 11600 0.209
5 low MCap -0.3236 -0.30205 0.65698 0.09712 -0.50 11600 0.167

Helsinki
1.5.91- 30.4.93

1 high MCap -0.3833 0.91978 -0.31053 0.75388 -0.69 2970 0.306
2 -1.1809 0.00690 -0.87871 0.85016 -1.58 2970 0.274
3 -1.3867 0.00796 -0.23560 0.96086 -1.74 2970 0.339
4 -2.0859 0.02397 0.09148 0.98195 -2.83 2970 0.393
5 low MCap -0.7513 0.00059 -0.33872 0.83732 -1.08 2970 0.190

The relationship of turnover rate (number of shares traded / shares outstanding) to transaction costs and
a set of macroeconomic variables. The sample is divided into groups with group 1 composed of the
highest capitalization stocks and group 5 of the lowest capitalization stocks. The coefficients are
estimated using pooled cross-sectional and time series regressions of the following logarithmic form
(auto distributed lag model):
ln(Turnover rate i t)
= α1 + β1 ln(Turnover rate i (t-1)) + β2 ln(Transaction costs i (t-1)) +β3 ln(Price volatility i (t-1)) + β4

ln(Interest rate(t-1)) + β5 ln(Exchange rate(t-1)) + β6 ln(Swedish/Finnish market index(t-1)) + β7 ln(US
market index t) +β8 ln(US market volume t ) + β9-j Individual stock dummies.

The estimated transaction cost elasticity is reported under Trans. Cost Elasticity. The coefficients for
lagged turnover rate and lagged transaction costs that are used to compute the long run transaction cost
elasticity are significant on the 1 percent level in all regressions. (The coefficients for some exogenous
macroeconomic variables are not reported.)

To correct for possible trends in the volume and turnover rate over time we estimate

the above equations using the residuals against time to de-trend the series. The

adjustment for a possible time trend in the volume and the turnover rate does not

change the findings to any significant degree. The estimated coefficients for the

transaction elasticity are slightly lower when de-trended turnover measures are used

(not reported).

We also estimate the significance of dummy variables for the STT change, currency

crisis followed by the devaluation of the local currency and free foreign ownership of

shares. Our results indicate that a significant part of the increase in turnover rate seems
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to have been caused by the stamp duty change. The devaluation of the currency has a

strong impact while free foreign ownership has a moderate impact on turnover rate. We

also achieve consistent results using market aggregate data and all shares indexes as

price measures. These findings show that for markets where individual stock data is

not available the estimations can be done using market aggregate data to achieve

similar results. The transaction cost elasticity in turnover for the total market over the

period 1987 to 1998 is estimated to be –1.03 (t-value 21.7 and R2 0.77) for Sweden,

and –1.12 (t-value 10.5 and R2 0.67) for Finland (not reported here).

The estimated coefficients are sufficiently robust. The Durbin-Watson statistic is close

to two and the Durbin’s h-statistic has a mean close to zero and a standard deviation

close to one which indicates low autocorrelation in the data used to estimate the auto-

distributed lag model (13). A set of tests for heteroskedasticity in the error term show

some signs of heteroskedasticity. When we apply White’s (1980) heteroskedastic-

consistent covariance matrix the estimated coefficients are still significant with a slight

decrease in t-values (not reported). When first differences for short-term interest rate

and exchange rate are used instead of levels, the coefficients are still similar and

significant. The transaction cost elasticity increases however since these transformed

money market measures have a weaker explanatory power in the model (not reported).

4.4 Observed price effects

The predicted price effects of the decreasing transaction costs, 17.3% for Sweden and

6.6% for Finland (from section 4.2), are fairly moderate in comparison to the predicted

effects on turnover rate. If they were to occur their effect on total market capitalization

is still substantial in proportion to the decrease in revenue for the receivers of

transaction costs.

Since the elimination of the STT taxes in Sweden and Finland were the results of

lengthy political debate, the decisions did not come entirely as a surprise. Still however

the decisions can not fully have been incorporated in the prices. The Swedish decision

was a part of a larger tax reform and the proposal to the parliament was announced

much earlier for both changes. The proposal to change the 2% STT in place since 1986

to 1% (two-sided) was presented March 29 1990, while the change was introduced
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January 1, 1991. The second change was proposed on October 18, 1991, while the

change was introduced on the December 1 the same year. In the Swedish cases, we are

looking at the price reactions, both around the date of the proposal and on the

introduction date. In Finland the decision was made and implemented fairly quickly

with less public discussion than in Sweden. The tax in Finland had been unchanged

since 1948 except for a temporary increase during 1985 and 1986. The Finnish

decision was made on Tuesday night on April 28, 1992 and the change came in force

on the May 1 with trading commencing on May 4. The price reaction thus should have

occurred from April 29 onwards. The consolidated numbers including earlier STT

changes are presented in Table 4. The average changes in the price level is measured as

the change in the last trade (logarithmic daily returns) around the date when the

proposals to change the STT law were presented and around the date when they were

introduced separately.

In Sweden the price impact of the two announcements is 0.38% and 2.47% for the 121

most liquid stocks and -0.46% and 2.56% for the market index4. The reaction to the

second proposal to abolish the STT completely is stronger than the reaction to the

initial reduction. The price development was negative during the introduction dates in

Sweden. The introduction of the STT change was no surprise, since the decision was

finalized much earlier. In Finland the price effect including the announcement and the

introduction was 6.2% for the 30 most liquid stocks and 5.51% for the market index5 in

Finland. The Finnish case is more clear-cut since the tax had been in place for a long

time and it was cut to improve the functioning of the market. Also the announcement

and introduction occurred over a few days which makes the study of the price effects

more reliable. See Table 6 for an overview of the STT changes and the price effects.

Table 7 reports the variables used to estimate price elasticity

                                                

4 Stockholms General Index is a capital weighed index of all stocks on the Swedish Stock Exchange.
5 The Hex Index is a capital weighed index of all stocks on the Helsinki Stock Exchange.



93

Table 6 STT change introductions and consolidated price effects

 

Sweden Announced Announced Announced Introduced Announced Introduced Estimated 
24/10/83 11/3/86 29/3/90 1/1/91 18/10/91 1/12/91 Turnover 

Transaction tax rate 1% 2% 1% 1% 0% 0% Reached 

Price Effect  I) 

- 121 Liquid Stocks ... ... 0.38% -0.18% 2.47% -1.30% ... 
- All Shares Index -2.2% -0.8% -0.46% -1.64% 2.52% -0.93% 13.89% 

Est. Return End. Trad. ... ... 7.54% ... 9.73% ... 17.27% 
Exp. Return Int.  II)   ... ... -0.13% ... -0.57% ... ... 

Tax Revenue Year BSEK     ... ... ... 7.54 ... 9.73 ... 
Capitalization Chng BSEK     ... ... ... 15.0 ... 72.9 ... 

Finland In tax law Introduced Announced Introduced Announced Introduced Estimated 
25/03/48 1/01/85 19/12/86 1/01/87 29/04/92 1/05/92 Turnover 

Transaction tax rate 1.0% 1.4% 1.0% 1.0% 0% 0.0% Reached 

Price Effect  III) 

- 30 Liquid Stocks ... ... ... ... 2.23% 3.93% 5.23% 
- All Shares Index ... ... ... ... 1.69% 3.81% 5.10% 

Est. Return End. Trad. ... ... ... ... ... ... 6.56% 
Exp. Return  Int.  II)                ... ... ... ... 0.61% 0.80% … 

Tax Revenue Year BFIM     ... ... ... ... ... 0.062 ... 
Capitalization Chng BFIM     ... ... ... ... ... 5.17 ... 

Notes: 
  I)  The price effects of the 1984 and 1986 changes for the announcement day only, source: Umlauf (1993). 
    The price effects for the 1991 changes is analyzed in more detail and describes the effect over several days. 
  II)  The expected return based on the daily reactions in the all share index to changes in interest level and the US 
    market during 10 days prior and 10 days post not including the days when the price reaction is measured 
  III)  The price effect for the Finnish data is reported for the days of announcement and introduction only for 
     1986-87, and in more detail for the 1992 change. 
     :::Predictions and estimated tax revenue changes are reported only for the recent abolishments of STT. 

The table is an overview of the price changes (not adjusted for interest rate return) in our samples and in
the market index at the announcement days and the introduction days of the recent reductions in STT in
Sweden and Finland. The changes in the market index when earlier changes were announced is also
included. Under Est. Return End. Trad. we report the price change that is estimated by the Endogenous
Trading model based on our estimations of transaction cost elasticity. Under Exp. Return Int we report
the short term market reactions that would be expected if the market only follow the daily interest rate
and international stock market changes. The expected reactions are estimated with and OLS regression
of the short term reactions to these market variables during 10 days prior and 10 days post the STT
change not including the days of  the STT change. Under Tax Revenue Year we report the yearly tax
revenue that is forfeited by the tax cut. Under capitalization change we report the gross change in market
capitalization during the period when the market turnover rate have adjusted to the predicted level (14.5
months for Sweden and 8 months for Finland).



Table 7 Estimation of transaction cost elasticity in prices

All Shares Stockholm Sweden 1990 Sweden 1991 Sweden 1992
t c D/p t c D/p t c D/p

Input 0.178 0.04285 0.0279 0.225 0.02795 0.0330 0.351 0.01593 0.0414
PE = t * c / D/p 0.2730 0.1905 0.1352

including g g g
dividend growth rate: 0.01 0.02 0.03
PE = t * c / (D/p) + g 0.2703 0.1868 0.1313

Average estimated Price Elasticity: 0.1961

All Shares Helsinki Finland 1991 Finland 1993
t c D/p t c D/p

Input 0.1024 0.04838 0.0337 0.1483 0.0307 0.0159
PE = t * c / D/p 0.1472 0.2870

including g g
dividend growth rate: 0.01 0.03
PE = t * c / (D/p) + g 0.1458 0.2786

Average estimated Price Elasticity: 0.2122

Using equation (15) and the mean capital weighed yearly turnover rate during the preceding year, mean capital weighed total transaction costs (bid-
ask spread, brokerage fees and STT) and mean dividend yield we estimate the transaction cost elasticity in prices for Sweden and Finland. We
estimate the price elasticity before the STT changes and after. The average estimated price elasticity is also reported. t denotes turnover rate, c total
transaction costs (Bid-Ask spread + Brokerage Fees + STT) and D/p the yearly dividend per price in the beginning of the year.
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4.5 Test of the impact on prices

The effects of the STT changes might not be fully incorporated into prices until the

improvement in liquidity has been fully adjusted for in the terms of market activity.

That is why we also estimate price change to the point when the turnover of shares has

reached the estimated level. For Sweden, the estimated level of turnover is reached

fourteen and a half months after the second change in STT. For Finland, the estimated

level of turnover is reached just under eight months after the change in STT. The

market capitalization for the whole Swedish market at the point when the estimated

yearly volume is reached the increase is 13.9% compared to the level before the change

in STT. This is however 0.5% less than the return on the interest rate market of 14.4%

during the same period. For Finland the increase in market capitalization for the whole

market is 8.6% compared to the level before the change in STT. This is 0.8% less than

the return on the interest rate market of 8.89% for the same period. The extremely high

interest rate level during this period should be replaced with a long term average when

we look at the long-term effects. The investors could have discounted some of the

lower interest rate levels to come when they determined the prices for common stock

(the short term market interest rates have stabilized around 4% on both markets during

1997-2000). When we look at the raw changes in market capitalization during the

period after the STT changes they are close to the estimated price increases when we

consider that both markets have several disturbing events during or close to the

investigated periods. Note that the change in STT in Sweden was two times larger than

the change in Finland and that it appears to take twice the time for the Swedish market

to adjust to the lower transaction costs. The observations in this section are only stated

as an example of our hypothesis of a relationship between turnover activity and asset

prices and have no statistical validity.

We attempt a test of the validity of our proposal that the price changes over the period

when the turnover is adjusting to new transaction cost levels can (at least partly) be

attributed to the changes in transaction costs. First we estimate how much of the price

changes during the first month after the STT change for our sample of companies from

Sweden and Finland can be explained by changes in transaction costs. Secondly we

estimate how much of the price changes over the period when the turnover is adjusting
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to new transaction cost levels can be explained by changes in transaction costs. This

period is 14.5 months for Sweden and 8 months for Finland. We apply equation (14)

from section 3 to estimate the relation between the excess return and the change in

transaction cost. We include as control variables for size and liquidity the average

market capitalization and the turnover rate during the predicted adjustment period t-1

to t, respectively. Other control variables measuring the market environment during the

period cannot be included in this estimation due to a low number of data points. This is

why we estimate a simple version of equation (14) in equation (21) below.

Excess return i, t = α1 +  β1 ((c i, t - c i, t-1) / c i, t-1) + β2 Mean Market Cap i + β3 τ i, t (17)

We estimate equation (17) cross-sectionally. The findings for Sweden are presented in

Table 8. For the Swedish sample of 80 stocks the relative change in transaction costs to

the excess return is significant both for the one month period and for the 14.5 month

periods after the STT change. When the change in turnover rate or alternatively the

total turnover rate during the period after the STT change is added to the equation this

factor explains excess returns better than the change in transaction costs for the shorter

period. The estimations on the Swedish data indicate that the lower transaction costs

cause higher turnover rates and an expected increase in prices due to a lower demand

for compensation for illiquidity. The adjusted R squares are between 4.7% for the first

month after the STT change and between 6% and 8% for the longer adjustment period.

An interesting observation is the lower transaction cost elasticity in return over the

shorter period, -0.28 (regression 1), compared to the higher elasticity, -1.32 (regression

2, Table 8). For the sample of 30 Finnish companies none of the variables are

significant as reported in Table 9.

We conclude that the price effects are in line with expectations for a STT effect, with

positive reactions during the days of announcement of a decrease in STT and negative

price reactions to increases in STT. The magnitudes of the price effects are also in line

with our estimated price changes for both markets supporting the applicability of the

presented models.
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Table 8 Test of the price effects, Sweden

Regr. 1
Sweden

1st month

Regr. 2
Sweden

14.5 months

Regr. 3
Sweden

1st month

Regr. 4
Sweden

14.5 months
Dependent Variable
Excess Return
(Pt / P t-1) / P t-1
–( IR/365*(t-(t-1))

Independent Variables

Intercept -0.10263 -0.31487 -0.09263 -0.28464
(-3.64) (-2.74) (-3.13) (-2.25)

Change in Trans. Costs -0.28268 -1.3171 -0.17539 -1.1625
((c t - c t-1) / c t-1  (-2.22)*   (-2.84)** (-1.17) (-2.01)*

Mean Market Cap t->t-1 0.27 E-11 0.25 E –11
(1.21) (0.29)

Change in Turnover Rate -0.00071 -0.00094
*) (-0.73) (-0.56)

Total Turnover Rate -0.01790 0.90375
  τ t->t-1 (-0.05)   (2.86)**
*)

N 80 80 80 80
R2adjusted 0.0472 0.0819 0.0472 0.0623

The relationship of return on the stock over the predicted adjustment period to the change in transaction
costs (bid-ask spread, brokerage fees and STT), average market capitalization during the period,
turnover rate over the period and market control variables such as interest rate, term structure, exchange
rate and US price change. The coefficients are estimated using cross-sectional regressions of the
following form:

t
365

p.a. Rate Interest

Price Closing

Price Closing - Price Closing
Return Excess

t-

t-t ×−=
1

1

= α1 + β1 ((c i t - c i t-1) / c i t-1) + β2 (Mean Market Cap i) + β3 τ t
In the equation we include the change in c over the investigated period, where c is measured as the sum
of the relative bid-ask spread, the average brokerage fees and the STT. The market capitalization is the
average of the market capitalization in t-1 and the market capitalization in t. The total turnover rate τ  t>t-1

measures number of shares traded to shares outstanding during the period). Alternatively we use
the  change in turnover rate from the preceding equally long period to the current period. We do not have
enough data-points to estimate the market control variables.
*)The same estimation is done alternatively with either the change in turnover rate compared to an
equally long earlier period or total turnover rate during the period. Which one has no major impact on
the other variables but the total turnover rate has a stronger relation to excess return than the change in
turnover rate.
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Table 9 Test of the price effects, Finland

Regr. 1
Finland

1st month

Regr. 2
Finland

8 months

Regr. 3
Finland

1st month

Regr. 4
Finland

8 months
Dependent Variable
Excess Return
(Pt / P t-1) / P t-1
–( IR/365*(t-(t-1))

Independent Variables

Intercept 0.07338 -0.00545 0.05150 0.28482
(1.89) (-0.02) (0.79) (-0.12)

Change in Trans. Costs 0.11470 0.01805 0.08589 0.28482
((c t - c t-1) / c t-1 (0.47) (0.02) (0.32) (0.27)

Mean Market Cap t->t-1 0.24 E-11 0.86 E-11
(0.15) (0.14)

Change in Turnover Rate 0.00597 0.05612
*) (1.14) (1.04)

Total Turnover Rate 0.10913 -0.05211
  τ t->t-1 (0.36) (-0.34)

N 30 30 30 30
R2adjusted 0.00 0.00 0.00 0.00

The relationship of return on the stock over the predicted adjustment period to the change in transaction
costs (bid-ask spread, brokerage fees and STT), average market capitalization during the period,
turnover rate over the period and market control variables such as interest rate, term structure, exchange
rate and US price change. The coefficients are estimated using cross-sectional regressions of the
following form:

t
365

p.a. Rate Interest

Price Closing

Price Closing - Price Closing
Return Excess

t-

t-t ×−=
1

1

= α1 + β1 ((c i t - c i t-1) / c i t-1) + β2  (Mean Market Cap i) + β3 τ t
In the equation we include the change in c over the investigated period, where c is measured as the sum
of the relative bid-ask spread, the average brokerage fees and the STT. The market capitalization is the
average of the market capitalization in t-1 and the market capitalization in t. The total turnover rate τ  t>t-1

measures number of shares traded to shares outstanding during the period). Alternatively we use
the  change in turnover rate from the preceding equally long period to the current period. We do not have
enough data-points to estimate the market control variables.
*)The same estimation is done alternatively with either the change in turnover rate compared to an
equally long earlier period or total turnover rate during the period. Which one has no major impact on
the other variables but the total turnover rate has a stronger relation to excess return than the change in
turnover rate.
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When the returns in excess of the risk free market interest are considered, the returns

are much lower than the predicted returns and the similarities between predicted and

raw price changes have to be considered as a stroke of luck.

4.6 Observed liquidity effects and the impact of other structural changes

The sample of 80 Swedish and the 30 Finnish stocks during the STT change periods

are analyzed using model (12) and (13). The findings are reported in Table 10. For both

markets the liquidity (measured as the number of trades scaled by trade size) has

improved significantly after the STT changes. The STT change dummies are

significant for both markets. In Sweden the total abolishment had a larger impact on

trading activity than the earlier cut of equal size. In Finland in addition to the STT

change a large part of the increase in trading activity is due to the two other major

structural changes; devaluation and free foreign ownership of securities. The effects of

the currency devaluation appear to be assimilated by the market during the weeks

around the devaluation. A dummy variable that gives a different intercept to 18 days

around the devaluation picks up most of the effect. The change to freely allow foreign

ownership of shares has more long-term effects and is one of the major factors in

sustaining the growth in the Finnish market. The effect of the change to free foreign

ownership has positive price and turnover effects picked up by the dummy variable

during three days after the change of January 1993. These findings thus support the

notion that there was in fact a structural change when the STT was decreased,

justifying our division of the sample on the date(s) of the change in section 4.3.
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Table 10 Liquidity effects

Panel A

The coefficients are estimated from time series regressions of the following logarithmic form:
ln(Number of trades i, t) = α1 + β1 ln(Number of trades i, (t-1)) + β2 ln(Trade size i, (t-1))
+ β3 ln(Transaction costs i, (t-1) ) + β4 ln(Price volatility i, (t-1) )+ β5 ln(Interest rate (t-1) )
+ β6 ln(Exchange rate (t-1) ).
T statistics are reported beneath the coefficients in parenthesis.

Dep. Variable Intercept Ln(No of
trades)

Ln(Trade
size)

Ln (Trans.
Costs)

N R2
adj.

Ln(no of trades t) (t-1) (t-1) (t-1)

Stockholm
1.1.90 – 30.11.92 -4.9075 0.48591 -0.009013 -0.18507 60175 0.802

(-21.13) (111.76) (-12.13) (-36.23)

Helsinki -3.1271 0.38177 -0.005007 -0.31109 14850 0.573
1.5.91 – 30.4.93 (-2.163) (39.88) (-1.83) (-18.21)

Panel B

The relationship of the number of trades to the trade size, a STT change dummy, a currency devaluation
and a foreign ownership dummy. The coefficients are estimated using pooled cross-sectional and time
series regressions of the following logarithmic form:
ln(Number of trades i, t) = β1 ln(Number of trades i, (t-1)) + β2 ln(Trade size i, t) + β3 ln(Brokerage +
BidAsk Spread i, (t-1)) + β3 STT change dummy t+ β4 Currency devaluation dummy t + β5 Foreign
ownership change dummy t.
For Sweden the first STT change dummy takes the value 1 from 1.1.1991 to 30.11.1991 and the second
STT change dummy takes the value 1 from 1.12.1991. For Finland the STT change dummy takes the
value 1 from 1.5.1992 except for 18 days around 8.9.1992 when the currency devaluation dummy is 1 and
three days after 1.1.1993 when the foreign ownership change dummy is one. T statistics are reported
beneath the coefficients in parenthesis. A Heteroskedasticity-consistent covariance matrix and
autocorrelation-consistent matrix with order 1 by Newey-West correction method has been used in the
regressions.

Dep. Variable ln(No 
trds) 

Ln(Trade 
size) 

Ln(Trans 
Cost) 

STT 
chng. 

STT 
chng. 

Curr. 
Deval. 

Foreig 
Own. 

N R2
adj. 

Ln 
(no of trades t) 

(t-1) (t) excl 
 STT (t-1) 

Dummy1 Dummy2 Dum Dum   

          
Stockholm          
          
1.1.90 – 30.11.92 0.6844 0.06983 -0.1157 0.04542 0.1276   58000 0.791 
 (204.9) (98.7) (5.50) (7.95) (21.58)     
          
Helsinki          

          
1.5.91 – 30.4.93 0.5490 -0.01397 -0.4116 0.05366  0.1625 0.3778 14850 0.526 
 (60.67) (-4.969) (-27.84) (2.314)  (3.913) (4.556)   
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4.7 Observed volatility effects

In the regressions presented in Table 3 the volatility coefficient (measured as the

difference between high and low price divided by the average price according to

Equation (7)) takes a significantly negative value when it is regressed against turnover

rate. This indicates that the higher turnover associated with lower transaction costs also

can be associated with lower volatility. This is confirmed by the regressions of

volatility against transaction costs using Equation (14) and reported in Table 11.

For Sweden the long-term transaction cost elasticity in high low dispersion takes a

significantly positive value at 0.40. This long-term coefficient is derived from the

coefficients for the short-term transaction cost variable and the lagged dependent

variable as follows: 0.32096 / (1- 0.19024).

The Finnish case indicates increasing volatility with higher turnover around the STT

change, which we interpret as a result of the extreme volatility on the downside during

end of 1992. In Table 12 aggregate market data are analyzed over a longer time period

and a positive relationship between transaction costs and volatility is shown for both

markets. In these estimations the volatility is measured as the weekly variance in

logarithmic returns according to Equation (6). US market volatility is included to

measure international volatility changes and traded value is included to pick up the

relationship volume to volatility. The argument that higher transaction costs would

decrease volatility is subsequently not supported by our findings. Particularly in the

Swedish case lower transaction costs appear to decrease volatility in securities prices.



102

Table 11 Volatility effects, Individual stocks

Dep. Variable Intercept ln (Volatility) ln (Trans.
Costs)

ln (US
volatility)

N R2
adj.

Ln (Volatility t) (t-1) (t-1) t

Stockholm
1.1.90–30.11.92 0.42534 0.19024 0.32096 2.2051 57920 0.5679

(7.94) (46.62) (35.87) (2.49)

Helsinki

1.5.91–30.4.93 -23.488 0.13950 -1.4432 39.898 14850 0.2317
(-3.915) (17.16) (-10.29) (3.92)

The relationship of volatility to the transaction costs consisting of bid ask spread, brokerage fees and
security transaction tax. The price volatility is measured as the daily high- low-price dispersion using
the daily stock price volatility measure 2 from Equation (7). The US price volatility used as proxy
for world market volatility is measured as the daily stock price volatility measure 1 from Equation
(6). The lagged US volatility (not reported) has no significant impact while the same day US
volatility has a high positive elasticity vs. the volatility of the local market. Observe that Sweden has
overlapping trading hours with the US market while Finland closes before the US market opens
during the investigated period. The results are still similar supporting the use of the US volatility as a
proxy for world market volatility.
The coefficients are estimated using pooled cross-sectional and time series regressions of the
following logarithmic form:
ln(Price volatility i t ) = α1 + β1 ln(Price volatility i (t-1)) + β2 ln(Transaction costs i (t-1) ) + β3 ln(US
price volatility t )
T statistics are reported beneath the coefficients in parenthesis.



103

Table 12 Volatility effects, All Share Index

Dep. Variable Intercept ln(Trans.
Costs)

Ln(US vola-
tility)

Ln (Traded
value)

N R2
adj.

Ln (Volatility t) (t-1) (t) (t)

Stockholm
1.1.87–31.12.98 -0.00118 0.00021 0.24019 0.00010 2993 0.1384

(-7.78) (8.96) (19.32) (9.11)

1.1.87–31.12.92 -0.00261 0.00033 0.21006 0.00020 1478 0.1858
(-8.60) (4.68) (14.22) (10.04)

1.1.93–31.12.98 -0.00206 0.00011 0.69686 0.00012 1506 0.1696
(-7.97) (4.63) (13.00) (8.02)

Helsinki
1.1.87–31.12.98 -0.00069 0.00010 -0.00002 0.00008 2998 0.0275

(-7.15) (2.90) (-1.13) (7.27)

1.1.87–31.12.92 0.00013 0.00015 -0.00001 0.00003 1503 0.0015
(0.51) (1.64) (-0.87) (2.10)

1.1.93–31.12.98 0.00039 0.00070 -0.00003 0.00017 1495 0.0705
(1.11) (7.12) (-1.25) (10.22)

The relationship of volatility to the transaction costs consisting of bid ask spread, brokerage fees and
security transaction tax. The price volatility is measured as the weekly variance in logarithmic
returns from t to t+5 as defined in Equation (6) (for daily volatility). The coefficients are estimated
using pooled cross-sectional and time series regressions of the following logarithmic form:
ln(Weekly price volatility t+5) = α1 + β1 ln(Transaction costs (t-1) ) + β2 ln(Weekly US price volatility

(t-1) ) + β3 ln(Traded Value t ).
T statistics are reported beneath the coefficients in parenthesis.

5. Conclusions

We set out to specify a model that we expect to be able to predict and measure the

effects STT changes have on the turnover rate and asset prices. Our proposed model

turns out to predict changes in turnover rate and asset prices that are close to the

observed effects. We conclude that STT changes have a significant impact on the price

levels and the trading activity in Sweden and Finland. The price reactions to the

announcements of STT decreases are positive. The transaction cost elasticity in asset

prices is estimated to be between -0.12 and -0.21 for Sweden and between –0.18 and –

0.33 for Finland. The estimations of the effects on turnover rate show significantly

negative coefficients for transaction costs. The transaction cost elasticity in turnover

for the Swedish stocks is estimated to be between –0.906 and
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–1.002. The transaction cost elasticity in turnover for the Finnish stocks is estimated to

be between –1.27 and –1.39. On both markets other transaction costs such as brokerage

fees and bid ask spreads have rapidly followed the change in STT in the expected

proportion.

Transaction costs remain on a higher level in Finland than in Sweden. The transaction

cost elasticity levels also remain higher in Finland after the STT changes, partly due to

the smaller more concentrated market and partly because the brokerage fees have not

been as flexible as in Sweden. This indicates that there are further means to increase

the efficiency of the Finnish stock market through lower costs. A more flexible and

public brokerage fee policy in Finland would have a significant impact on the liquidity

and as a result the size of the market.

Some of the improvements in market liquidity of the Nordic markets can be attributed

to an international increase in stock market activity. Internal changes in exchange rate

policy and the liberalization of foreign ownership of shares in Nordic companies have

a large impact on the activity of the local stock markets as well. After controlling for

these effects we still find that the abolition of STT is an important factor explaining the

increase in activity on these markets. Our findings indicate that in other markets an

introduction of a STT can be expected to decrease demand for trading, have a negative

effect on turnover (with an elasticity of minus one or higher in absolute magnitude), to

decrease liquidity and thus to have a negative impact on asset prices. A decrease in

STT on the other hand can be expected to compensate for the loss in tax revenue by an

increase in liquidity and asset prices that improve the total social welfare by more than

the loss of revenue.

We find it reasonable to propose that the remarkable increases in volume, liquidity and

prices the Swedish and Finnish stock markets have experienced since 1993 would not

have been possible if the security transaction taxes had been retained. These findings

also emphasize that transaction taxes could have negative effects other markets such as

real estate. The decrease in price volatility associated with lower STT is an important

argument against the introduction of transfer taxes on financial assets.
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Appendix

The components of transaction costs

In this paper we extend the concept of transaction costs to include brokerage

commissions, bid-ask spreads, government taxes, exchange taxes, market impact costs

and opportunity costs. With market impact costs we mean the costs incurred by a

change in prices when a trade goes through in the market. Market impact can be

measured by estimating the change in the bid ask spread before and after a trade in

proportion to the size of the trade. Opportunity costs measure the lower costs of trading

associated with waiting for a limit order to be filled instead of trading at the current

best market price. Opportunity cost can be measured as the difference between the best

price quoted at the moment the order was entered and the price at where it was

executed. See also McInish (2000) pages 69 to 99 for a thorough definition of the

components of transaction costs.

With total transaction costs we mean the transaction costs that are incurred in the

market by trading. These can be measured as the turnover rate times the full transaction

costs including all components above. On markets where the market impact costs and

opportunity costs cannot be measured a good proxy for transaction costs is the sum of

brokerage commissions, bid ask spreads and government taxes. This since empirical

findings show that the market impact costs and opportunity costs are small however

significant in comparison to the importance of the bid ask spread. It is preferable that

the bid ask spread is measured on quote by quote basis for example as a time weighed

spread since the daily closing spreads only show the situation in the limit order book at

the close.

Calculations of total transaction cost effects of STT changes

Since total transaction costs consist of the bid-ask spread, the STT and the brokerage

fee (+ market impact and opportunity costs), the effect of a cut in STT is estimated to

have the have a “spillover effect” on other transaction costs leading to the following

effect on total transaction costs:
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Starting with an STT at 2%, brokerage fees at 0.99 % and bid-ask spread at 1.29%

(roundtrip on average), the total change in Sweden is estimated to be 36% (halving of

STT) and 56 % (abolishment of STT) of total transaction costs. This is when spillover

effects on brokerage fees and bid-ask spread from the decrease in overall transaction

costs are included.

SWEDEN

STT (roundtrip) 2% Change % 1% Change % 0% 
      
BRK affected by STT change 0.00992 -23.34% 0.00760 -30.45% 0.00529 
BAS affected by STT change 0.01293 -23.34% 0.00991 -30.45% 0.00689 
Total transaction costs 0.04285 -35.78% 0.02751 -55.73% 0.01218 
 

Starting with an STT at 1 %, brokerage fees at 2% and bid-ask spreads at 1.8%, the

total change in Finland is estimated to be 37% of total transaction costs.

FINLAND

STT (roundtrip) 1% 0% Change% 
    
BRK affected by STT change 0.02000 0.01587 -20.67% 
BAS affected by STT change 0.01838 0.01458 -20.67% 
Total transaction costs 0.04838 0.03044 -37.07% 
 

- -

 

 

Example:  Before  After  Before  After 

  W ithout spillover effect W ith spillover effect  (-16%) 

STT  1%  0.5%  1%  0.5%   (-50%) 

Bid-Ask  1%  1%  1%  0.84% (-16%)  

Brokerage 1%  1%  1%  0.84% (-16%) 

 

Total   3%  2.5%  3%  2.18% 

 

Total change   16%    27%    
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These estimations correspond to the approximate level of changes in total transaction

costs observed on other markets e.g. in USA by Jarrell (1984) and were selected before

our estimations and never altered. The observed level of transaction costs during the

year after the STT changes proved to be similar to the initial estimations. The observed

brokerage fees in Sweden decreased to 0.65% and the bid-ask spreads decreased to

0.95% on average as a result of the more active and liquid markets (not necessarily a

result of the STT change). In Finland the observed average bid-ask spreads decreased

from 1.8% to 1.6% while we have no public information on what happened to the

brokerage fees. Anecdotal information reveals a definite decrease in brokerage fees

over these years, related to the greater activity and the technological improvements of

the Finnish stock market.

Institutional framework

The development of the Stockholm Stock Exchange

The trading activity has grown and the liquidity has improved considerably for the

Stockholm stock exchange over the last decade. Stockholm is the 15th largest

exchange in an international comparison of trading volume during 1998. Since 1998

the Stockholm Stock Exchange is a subsidiary of the OM Group Ltd which is a public

company also holding the majority of the shares in the Swedish options brokers,

Sweden’s options and futures exchange. Swedish stocks have since the late 1980s been

traded in a fully automated system SAX.

The development of the Helsinki Stock Exchange

The trading activity has grown and the liquidity has improved for the Helsinki stock

exchange as well over the last decade. The prices have increased more than in

Stockholm particularly due to the growth in the cellular phone and telecommunications

sector. Helsinki is on 26th place in an international comparison of  trading volume for

1998. The stock exchange in Helsinki is today called Hex Ltd, and consists of the stock

exchange, Helsinki securities and derivatives exchange and a clearinghouse. Finnish

stocks have since 1989 been traded in a fully automated system HETI and during 1998

a new trading system has been implemented by the Helsinki Exchanges Hex Ltd.
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The SAX and the HETI trading systems

The Stockholm Automated Exchange [SAX] and the Helsinki Stock Exchange

Automated Trading and Information System [HETI] are Continuous Open Limit Order

Book Systems [COLOB] trading systems used in Stockholm since 1990 and used in

Helsinki from 1989 until September 1998. The systems closely resemble COLOB

markets elsewhere such as Toronto, Paris, Tokyo and Sydney. In a COLOB market,

liquidity is provided by limit orders submitted in the book by the dual capacity dealers

(broker-dealers) who are members of the exchange. The orders are placed in the book

in price and time priority and the contents of the book for a particular stock are shown

on a computer screen to all members of the exchange. The orders submitted may be

client or dealer orders, but there is no difference in precedence in relation to their

origin. No obligations to provide liquidity or any privileges exist for members of the

exchange in relation to their clients. The immediacy of the market is thus solely

provided for by the order book, without temporary depositories of liquidity in the form

of designated intermediaries (e.g. clearing houses). Some features may differ between

markets with regards to market opening procedures and the types of orders that can be

submitted. E.g. in the HETI system every limit order is displayed individually and limit

orders are valid only for one day. The HETI system also has only one type of order, the

limit order identifying the stock, the price, the time entered, the number of shares and

submitting broker. The Stockholm stock exchange is currently using a version of their

system called SAX2000. The Helsinki exchanges are currently using an

implementation of a modern trading system used in other European exchanges as well.

The Helsinki exchanges are in the process of transferring its activities to the German

Xetra system for equities and the German-Swiss Eurex exchange’s system for

derivatives. This is occurring in connection to co-operation agreements with Deutche

Borse AG and Eurex. The technical implementation of a COLOB trading system

should not have any impact on the basic functions of a limit order book driven market.
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Table for Appendix

Extract from Stockholm stock exchange • fact book 1999

Page 35

TABLE 20

LEADING INTERNATIONAL STOCK EXCHANGES 1998

Ranking Exchange Turnover
USD

Market
Value

Turnover
Rate

No
Companies

World European
1. NYSE, New York 7 317.9 10 271.9 70 2 669
2. Nasdaq, USA 5 518.9 2 524.4 258 5 010
3. 1 London 2 888.0 2 297.7 47 2 920
4. 2 Paris 2 053.3 985.2 228 962
5. 3 Germany 1 491.8 1 094.3 138 3 525
6. Taiwan 896.0 260.0 314 437
7. Tokyo 750.8 2 439.5 34 1 890
8. 4 Switzerland 687.0 689.2 100 425
9. 5 Madrid 640.3 402.2 170 486
10. 6 Italy 488.2 569.7 102 243
11. 7 Amsterdam 405.2 603.2 71 359
12. Toronto 331.8 543.4 59 1 433
13. Chicago 298.9 2 398.8 14 251
14. AMEX, New York 287.9 126.3 232 711
15. 8 Stockholm 230.0 278.7 76 276
16. 9 Barcelona 216.2 329.2 73 392
17. Hong Kong 206.2 343.6 62 680
18. 10 Bilbao 200.7 338.1 67 280
19. Australian 163.1 328.9 53 1 222
20. Osaka 156.6 1 871.3 9 1 272
21. Korea 145.1 114.6 207 748
22. Sao Paulo 139.6 160.9 66 528
23. 11 Istanbul 68.5 33.6 143 277
24. 12 Copenhagen 65.0 98.9 65 254
25. 13 Brussels 61.5 247.6 28 276
26. 14 Helsinki 61.1 154.8 55 131
27. Singapore 58.5 95.0 64 295
28. Johannesburg 56.9 168.5 27 668
29. 15 Athens 51.4 81.6 86 246
30. 16 Lisbon 47.7 63.0 82 135
31. 17 Oslo 42.9 46.4 66 236

Total world equity turnover 1998 (FIBV exchanges) 26 378 USD billion.

Total world equity market value end 1998 (FIBV exchanges) 31 304 USD billion.



Essay 4

Empirical Tests of the Impact of Transaction Costs on Asset

Prices, Applying Amortized Spread and Transaction Cost

Elasticity *

Abstract

The objective of this paper is to determine if the liquidity of a security has an impact

on the return investors require. The relationship between excess return and liquidity for

Swedish and Finnish common stock is analyzed. Two alternative measures for

liquidity are applied; the amortized spread (turnover rate × bid ask spread) and the

difference between the amortized spread for equity and the amortized spread for short-

term bonds, deflated by a transform of the transaction cost elasticity [deflated

difference in amortized spread]. The relationship between excess return and the

amortized spread as well as the relationship between excess return and the deflated

difference in amortized spreads is positive. This relationship is stronger than the

relation between excess return and earlier suggested determinants, size, book to market

and CAPM risk β. The findings are an expected response by investors to trading

friction and transaction costs in an efficient market; as opposed to an anomaly or a

market inefficiency.

Keywords: liquidity, transaction costs, asset pricing, amortized spreads, market microstructure

                                                
* Financial support from OKOBANK Group Research Foundation is gratefully acknowledged. The
paper benefited greatly from the comments and suggestions received at the 2001 FMA Annual Meeting
in Toronto, Canada.
�2000, Equation (A1) by Peter L. Swan all rights reserved.
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1. Introduction

The expected return on different capital asset classes vary greatly. The expected return

on stocks is higher than the expected return of bonds while there is no or a negative

expected return on cash due to inflation. Traditionally these differences in expected

return are explained by the differences in risk between these assets. Another factor that

would be expected to affect the expected return of capital assets is liquidity or

marketability. Risk-averse investors require higher expected returns to compensate for

greater risk. Similarly, investors would be expected to prefer to commit capital to

liquid investments, which can be traded quickly and at low cost. If this is the case

investments with lower liquidity must offer higher expected returns to attract investors.

In equilibrium, the expected returns on capital assets are then increasing functions of

both risk and illiquidity.

The Capital asset pricing model [CAPM] introduced by Sharpe (1964), Lintner (1965)

and Black (1972) introduce β as a measure of a stock’s non-diversifiable systematic

risk. The model is very useful for portfolio optimization and for understanding the

concept of indexing i.e. why investing in the market portfolio makes sense for the

average investor. Empirical test of the relationship between stock βs and their return

give little support for the model however. One problem with the empirical tests is the

difficulty to measure the true market portfolio. Fama and French (1992) and in their

highly cited (1993) paper bring forward new factors that appear to have stronger

relationship to the excess return on stocks than the CAPM β. Fama and French find a

strong negative relationship between the size of companies and their return as well as

between the book to market value and their return. Other factors such as a term

structure of interest rates appear to have a relation to the difference in return between

stocks and bonds in Fama and French (1993). The equity premium puzzle, or why the

difference between stocks returns and bond returns is consistently higher than

expected, is still very much an unsolved issue.

Mehra and Prescott (1985) are the first to point out that the equity premium might be

explained by some other factor than risk aversion. In simulations of an equilibrium

model Mehra and Prescott are able to account for only a negligible proportion of the

equity premium with a maximum of 0.4 % explained by risk aversion. Amihud and
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Mendelson (1986a) are the first to present and test the hypothesis that investors require

a higher expected return the higher the stock’s bid ask spread is. They assume that

investors value their securities according to their returns net of trading costs and

consequently expect investors to require higher return on stocks with higher spreads to

compensate them for the higher costs of trading. The evidence from NYSE stock

returns over the 1961-80 period indicates that spread has a significant positive effect

on stock return. Chalmers and Kadlec (1998) introduce amortized spreads as a

liquidity measure. The amortized spread is the bid ask spread scaled by the firms

turnover rate and measures the expected transaction cost outlay by an investor per

period. The amortized spread could be viewed as a measure of the value of trading.

Chalmers and Kadlec examine intra-day transaction files for common stocks of US

domiciled companies traded on Amex and NYSE over the period 1983-1992. They

conclude that stocks with similar spreads can have a vastly different share turnover and

that a stock’s amortized spread cannot be predicted reliably by its spread alone. When

they examine the relationship between stock returns and the amortized spread they find

stronger evidence that amortized spreads are priced than they find for unamortized

spreads. Datar, Naik and Radcliffe (1998) provide an alternative test of Amihud and

Mendelson’s (1986b) model using the turnover rate (number of shares traded as a

fraction of the number of shares outstanding) as a proxy for liquidity. The evidence

suggests that liquidity plays a significant role in explaining the cross-sectional

variation in stock returns. This effect persists after controlling for the well known

determinants of stock returns like the firm size, book-to-market ratio and the β from

the capital asset pricing model [CAPM].

Several earlier studies have applied the CAPM to the Nordic stock markets. Asgharian

and Hansson (1998) find in a cross sectional analysis of the Swedish stock market that

a CAPM with time varying risk factor works better to explain asset returns than when

a stationary β is used. Berglund and Knif (1999) address the accuracy of beta estimates

in CAPM tests. Recent literature in the area is mostly been concerned with

international diversification from a Nordic perspective and the integration of the

Nordic markets into the global market. Liljeblom, Löflund and Krokfors (1997) find

significant increases in co-movement between the Nordic and other stock markets

when the currency is freely floated. The results show substantial benefits from

international diversification for Nordic investors in spite of significantly increased
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stock market covariance. Vaihekoski (1999) finds that international sources of risk are

priced in the Finnish stock market and that the market is becoming increasingly more

integrated with the global financial markets. He finds support for the application of

international multi-factor asset pricing models to Finnish data.

In this paper I investigate if there is a liquidity factor that affects the pricing of capital

assets on the Swedish and Finnish markets. One approach is to assume an array of

investors that choose portfolios consistent with their diverging preferences for

liquidity. For example, an investor with an above average preference for liquidity

would choose stocks with low transaction costs and high turnover. An investor with

below average preference for liquidity would choose to hold less liquid securities.

Alternatively one could analyze one investor that demands a compensation for

illiquidity and chooses his investments accordingly. One of the models we test is based

on one representative investor that demands higher return to invest in assets that are

less liquid than the most liquid asset on the market. The representative investor would

make his or her choices according to the average of all different investor preferences in

the market. The model attempts to find the equilibrium where the representative

investor is indifferent between trading a lower liquidity equity security and trading a

high liquidity interest rate instrument such as T-bills.

An analysis of Swedish and Finnish stocks with different levels of transaction costs

shows that the differences in liquidity, measured as transaction costs, lead to different

returns. One of the objectives is to test if these differences can be attributed to firm

size, the growth trend in market size or other non-stationary changes. If the

relationship between return and liquidity persists, this can be interpreted as support for

the hypothesis that liquidity is priced on the investigated securities markets. To be able

to find the marginal impact of liquidity and to account for the effect of investors

varying their holding periods in response to changes in transaction costs I apply an

asset-pricing model that endogenizes turnover.

The remainder of the paper is organized as follows. Section 2 describes the methods,

variables and data. Section 3 outlines the objectives of the empirical tests, reports

descriptive statistics and reports the findings from the tests of the relationship between

excess return and liquidity. Section 4 summarizes the findings and presents the

conclusions.
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2. Methods, variables and data

This section describes the empirical setting earlier studies of asset pricing and liquidity

have established. The methods applied in this paper are outlined, the estimated

variables are defined and the data-set is described.

2.1 Overview of the empirical study.

In this study the same methodological framework as Amihud and Mendelson (1986b),

Fama and French (1992) and Chalmers and Kadlec (1998) is used. Firstly I look

individually at potential determinants of the equity premium (the excess return on

stocks vs. money market interest rates). Potential determinants suggested in the

literature are the CAPM β by Sharpe (1964), Lintner (1965) and Black (1972), bid ask

spread by Amihud and Mendelson (1986b), company size, stock price volatility and

book to market by Fama and French (1992) and (1993) and amortized spread by

Chalmers and Kadlec (1998). Additionally the transaction cost elasticity introduced in

Jackson and O’Donnell (1985) is used as a way to measure transaction cost sensitivity

or elasticity. Secondly I estimate the relationship between excess return and size, book

to market and CAPM β in the spirit of Fama and French (1992). Thirdly I estimate the

relationship between returns and the difference between amortized spread for equity

and bonds deflated by transaction cost elasticity in turnover [deflated difference in

amortized spread]. This way I treat transaction costs as endogenous. Finally the

strength of the relationship between excess return and the deflated difference in

amortized spread is compared to the strength of the relationship between excess return

and size, book to market and CAPM β.

2.2 Limitations

I primarily include potential determinants that can be measured on a monthly basis or

more frequently. Book to market can only be obtained as yearly data for some of the

sample stocks and that is why I update the book value yearly for all stocks in the

sample. The length of my sample is limited to six years of monthly data (compiled

from intra-day data) while the sample in Amihud and Mendelson (1986b) spanned

over 20 years of monthly and annual data and the sample in Chalmers and Kadlec

included over 10 years of daily data compiled from intra-day data. Liquidity is

measured as the level of realized transaction cost and other measures of market depth
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are not applied. I do not apply the Fama and French (1993) multifactor model that has

become tradition in asset pricing tests. Two main purposes of the switch from a simple

cross-sectional approach in Fama and French (1992) to a more complicated time series

approach in Fama and French (1993) can be isolated. Firstly when bond data is

included in the multifactor regressions this creates problems since bonds should have

no relation to the stock related factors such as size and book to market. Secondly Fama

and French create a benchmark for tests of model strength. Both these purposes go

beyond the scope of this paper.

2.3 Accuracy of the transaction cost measures

I use the bid-ask spread as a measure of variable transaction costs. The accuracy of the

bid-ask spread measure is improved by scaling the bid-ask spread with the turnover

rate to calculate the amortized spread. I also evaluate the impact of the inclusion

Security Transaction Taxes, but these are generally static and influence turnover and

prices only when they change. Other transaction costs that have an impact on trading

are brokerage fees, (a gradually decreasing percentage fee during the sample period),

the market impact, (the cost of executing large trades) and the opportunity costs (the

costs of waiting when using limit orders). These measures are hard to measure reliably.

The brokerage fees on the Swedish market during the period of STT changes are

studied in Essay 3. The market impact- and opportunity costs have been found to be

relatively small in comparison to the spread and brokerage fees (however significant)

on markets where such data is available, see e.g. Aitken and Swan (1995). For a

detailed review of the components of transaction costs see McInish (2000).

2.4 Definition of estimated variables and the expected impact of these

In this section the variables tested for a relationship with excess stock-returns are

discussed and defined. Sets of return, turnover rate, transaction cost-, sensitivity- and

size variables are calculated. Each variable is presented under subsection a) to k). A

summary including descriptive statistics and the expected sign of the relation to excess

return is presented below in section 3.2 and Tables 1 and 2.
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2.4.1 Return, size and turnover rate variables

a) The continuously compounded return in excess of the risk-free interest rate,

commonly referred to as excess logarithmic return, is applied in all estimations where

return is included. The return used here is monthly return obtained by calculating the

logarithmic difference between the last traded price of the month [Closing Price t] and

the last traded price the previous month [Closing Price t-1]. The monthly return is

corrected for the 1 month money market interest rate on last day of month t. This

interest rate is expressed as a yearly interest rate return, why it is divided by 12 to

obtain the monthly return. I am aware of that this interest rate correction does not

include a continuously compounded interest rate which would give a more exact

continuously compounded return. One could also argue that using the interest rate t-1

would be more comparable to the stock return. (see Equation (1)). The approximation

used here is however small and should not affect the relationship between the returns

of different stocks. I do in fact run not reported estimations with and without the

correction for the risk free rate and it has no impact on the results.

12

p.a. Rate Interest

Price Closing

Price Closing
Return cLogarithmi Excess t

t-

t
t −=

1

ln (1)

If there is a relation between return and liquidity I expect the return variable to have a

significant correlation with measures of liquidity.

b) Company size or market value of equity is calculated to measure the size of the

investigated companies. I estimate size as the closing price times the number of shares

on issue in Equation (2).

Company size or market value of equity t = Closing price t ×  Number of shares outstanding t

(2)

The size variable has in the literature been used as a proxy for liquidity and has been

showed to be significantly related to excess returns when studied alone without other

explanatory variables. I expect the size variable to be negatively related to the return

variables when I study size alone. When size is estimated together with other direct

measures of liquidity such as the amortized spread I expect size to be unrelated to the

return variables. I include size as a fixed value at the start of the estimation period or
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alternatively as a lagged variable to avoid the effect of price changes and the resulting

correlation with return measures.

c) The book-to-market ratio is the ratio of the book-value of equity reported in the

yearly financial statement for the year prior to estimation divided by the market value

of the shares outstanding at the time of estimation as defined in Equation (3).

tt

t
t goutstandin  sharesof Number   Price Closing

Equity  of Value Book
Ratio  Marketto Book

×
= (3)

d) The turnover rate measures the rate at which the total amount of outstanding stock

is turned over. A security that has a higher turnover rate is considered to be more

liquid than a security that has a lower fraction of its outstanding number of securities

traded during the same time period. I measure the turnover rate as the number of shares

traded each day divided by the number of shares outstanding. Monthly and yearly

measures are calculated as a cumulative sum of the daily turnover rates. See Equation

(4).

t

t
t goutstandin  sharesof Number

traded esdaily shar of Number
rate Turnover =  (4)

I use the turnover rate for calculation of the liquidity measure amortized spread and for

estimation of transaction cost elasticity in turnover.

2.4.2 Transaction cost variables

e) The bid-ask spread [BAS] in my study is measured as the daily closing bid-ask

spread in the limit order book market from Sweden and Finland and calculated as the

relative bid-ask spread. See Equation (5).

( )
�
�

�
�
�

� +
==

2

BidAsk

Bid-Ask
 spreadRelative SpreadAsk-Bid

tt

tt
t (5)

f) The amortized spread measures expected transaction cost outlay by an investor per

period. As defined in Equation (6) the amortized is estimated as the daily closing bid

ask spread in the limit order book multiplied by the daily turnover rate. The turnover

rate is obtained as the number of shares traded during the day divided by number of



121

shares outstanding that day. The amortized spread estimated here should

approximately equal the more exact amortized spread that is calculated using limit

order book data to obtain the product of the effective spread and the number of shares

traded at that price summarized over the day and divided by the firm’s market value at

the end of the trading day. The use of closing spreads instead of effective spreads is

not expected to have any radical impact on my results, since I are more interested in

the relative changes in the spread than in the absolute level of the spread.

t
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The level of transaction costs is found to be negatively related to the turnover rate and

thus to liquidity, see Essay 3. Lower liquidity is reflected in a demand for a higher

equity premium and as follows I expect the transaction cost variables in this section to

be positively related to the return variables in section 3.4.1.

2.4.3 Sensitivity variables

g) The risk beta [CAPM β] from the traditional CAPM describes how sensitive a stock

is to the market movements or a security’s non-diversifiable systematic risk. I estimate

the risk β from monthly returns on the closing price, using the money market interest

rate and the monthly return on the market index (a proxy for the market portfolio) in

Equation (7).

( ) tftmtftt RRRR εβαβ +−+=−  :from estimated  , CAPM (7)

where Rt is the return on the security, Rft the money market interest rate and Rmt is the

return on the market index. Theory suggests that investors are compensated for higher

expected risk by higher expected return. A stock with a higher risk b is expected to be

offered at a lower price level than a stock with a lower risk b. I expect the risk β to be

positively correlated to the return variables.

h) The transaction cost elasticity in turnover [measured here as transaction cost

elasticity β or short CE β] is the sensitivity in turnover rate to changes in transaction

costs. A price elasticity that measures the sensitivity in prices to changes in transaction
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costs can also be estimated. The most straightforward way to estimate the elasticity at

the current level of turnover rate and transaction costs is using the basic turnover

function (A2) in Appendix, where α is a constant, c is the transaction cost and β is the

absolute value of the transaction cost elasticity in turnover. The transaction cost

elasticity is expected to be negative for most stocks since lower transaction costs

generally leads to higher turnover rate and hence transaction cost elasticity β should be

positive since in Equation (A2) βατ −= ee c in Appendix transaction cost is raised to a

negative power. Changes in transaction costs are expected to have more impact on

active stocks, since the spread and other transaction costs are paid every time a stock is

traded. That is why I expect that more liquid stocks will have a higher transaction cost

elasticity β (in absolute terms).

i) The difference between amortized spread for stocks vs. amortized spread for bonds

deflated by one minus transaction cost elasticity [deflated difference in amortized

spread] measures the difference in liquidity between stocks and money market

instruments. To calculate this liquidity measure I apply model (A1) in Appendix.

When the difference between amortized spread for a particular stock or portfolio and

the amortized spread for bonds or money market instrument is estimated, the

amortized spread for equity can be observed but the amortized spread of bonds needs

to be estimated. A specification of model (A1)

( )[ ]( ) ( )[ ]( )βββαττβ −− −−≡−−≡ 111111 bebbee ccccep  estimates the above using the

difference in transaction costs for stocks and the transaction costs for bonds without

the need for the unobserved turnover rate in bonds by the investors trading the stock.

The transaction cost for the stock is observed in the data. The transaction cost for the

bond is generally considerably lower than the cost of trading stocks. In the estimations

0.0003 (3 basis points) is used as the costs of trading money market instruments.

j) α from ( )[ ]( ) ( )[ ]( )βββαττβ −− −−≡−−≡ 111111 bebbee ccccep  is the intrinsic

liquidity parameter or the intercept in the estimation of the endogenous trading model

(A1), Appendix.

k) β from ( )[ ]( ) ( )[ ]( )βββαττβ −− −−≡−−≡ 111111 bebbee ccccep  is the absolute value

of the transaction cost elasticity in turnover in g) estimated from model (A1),

Appendix.



123

2.5 The data set

The data used in this study includes detailed daily data from the Swedish stock

exchange (Stockholms Fondbörs)1  and all on-market trades and limit order book data

from the Finnish Stock Exchange (Helsingin Arvopaperipörssi)2. The Appendix

describes how these markets have developed in recent years and provides some details

on the institutional settings. For Sweden the data consists of closing price, daily

number of traded shares, volume in SEK, number of trades, daily high, low and closing

best bid and ask for the 80 most active stocks traded during the years 1990 through

1995. For Finland the data consists of all on-market trades in exchange listed stocks

during the years 1987 through 2000. The trade data includes trading time, price,

volume and buying and selling broker dealer. For the comparative study of Finland I

concentrate on a period of similar length to the Swedish data over the years 1993

through 1998. Continuously compounded returns for both markets are calculated using

close to close prices. If there is no trade during a day the return becomes zero. From

the daily return the daily risk free rate is deducted to obtain the excess return. For my

analysis of the whole Swedish and Finnish markets I use daily index, volume, market

capitalization and money market measures from 1987 through 1998. I control for

world market impact by using the NYSE composite index, total US number of shares

traded and the CRSP index.

Different time periods of similar length for each market are included. In addition to the

improved reliability of the results obtained by including two different time periods and

markets two major differences in the samples make a comparison interesting. Firstly

the Swedish sample period 1990 to 1995 includes an exogenous change in transaction

costs since turnover tax on securities trading was abolished in 1991. The Finnish

sample period 1993 to 1998 does not include any major structural changes. Secondly

the later time period is considerably more active than the earlier time period.

                                                
1 Since 1998 the Stockholm stock exchange is a subsidiary of the OM Group Ltd which is a public
company also holding the majority of shares in the Swedish Options Brokers, the Swedish options and
futures exchange.
2Since 1998 the Helsinki stock exchange is a privately held limited company HEX Oy after a merger
with the Finnish Options Brokers (the Finnish options and futures exchange.
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3. Findings.

This section reports the findings of the empirical study. First I estimate how well

already established determinants of return such as CAPM β, size and book-to-market

explain the return on my data set of Swedish and Finnish stocks. Then the relationship

of liquidity measures such as the bid-ask spread, turnover rate and the amortized

spread with the return on the stocks in the data set is analyzed. Finally a new liquidity

measure that takes into account the benefit as well as the costs of trading is applied.

The strength of the relationship between the liquidity measures and return in

comparison to earlier established determinants is evaluated. In the estimations of the

liquidity measures I start with more crude easy to obtain measures such as the bid-ask

spread and move on to gradually more exact measures of the difference in utility and

costs of trading.

3.1 Objectives of the tests

The purpose of the tests is to determine if there is a relationship between transaction

costs and security prices and thus a relationship between liquidity and the equity

premium on securities. The objective is to evaluate how earlier established

determinants are related to return and to compare the strength of these relationships to

the relationships between established and new measures of liquidity and return. In this

study I keep different models separate to avoid problems with overlapping variables

and conflicting model assumptions. I leave for future studies to do a horserace between

all these variables in the same estimation.

3.2 Descriptive statistics and sign expectations for the variables

In Tables 1 and 2 descriptive statistics for the estimated variables are reported.

Expected signs for the variables in relation to excess return are also reported. In Tables

3 and 4 the correlation coefficients for the variables are reported. Only variables that

by definition are correlated show significant correlation.
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Table 1 Descriptive statistics and expected signs for the variables: monthly

observations for individual Swedish stocks 1990 – 1995.

Estimated Variables Mean Min Max Standard Expected 
    Deviation Sign 
      
Excess return  t / t-1: 

ln( p t / p t-1) - interest rate  t / t-1  
-0.010828 -2.2320 2.2590 0.18344  

      
ln(Market Capitalization) 21.829 18.702 24.631 1.4667 - 
      
Book-to-Market Ratio t 0.5132 0.0020 13.3 0.7193 + 
      
CAPM β 0.84277 -0.15184 3.0113 0.47979 + 
      
Bid-Ask Spread t 0.05438 0.00132 1.1409 0.09859 + 
      
Turnover Rate t 0.02716 0.1 -9 1.0711 0.04438 - 
      
Amortized Spread t 0.000978 0.195 -11 0.04779 0.00254 + 
      
Intrinsic Liquidity Parameter α 0.011633 0.216 -5 0.32576 0.48150  
      
Transaction Cost Elasticity β 0.98115 -0.6603 2.0354 0.62202 - 
      
Number of observations 5,680 5,680 5,680 5,680  

 
The variables are monthly totals aggregated from daily data over the years 1990 – 1995 calculated as
defined in Section 2.4, with the following additional specifications: The transaction cost elasticity is
estimated by applying the turnover function (2), τ = αc -β, to monthly data over the whole sample
period. The CAPM β  is estimated with the OLS market model using monthly returns for the whole
period and the capital weighted general market index reported by the stock exchange. The Book-to-
Market Ratio is estimated using the reported yearly book value of equity from the financial statements
of the company, which is divided by the market value of the shares outstanding at the end of each
month.
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Table 2 Descriptive statistics and expected signs for the variables: monthly

observations for individual Finnish stocks 1993 – 1998.

Estimated Variables Mean Min Max Standard Expected 
    Deviation Sign 
      
Excess return  t / t-1: 

ln( p t / p t-1) - interest rate  t / t-1  
0.0102 -1.3551 0.73443 0.12131  

      
ln(Market Capitalization) 20.758 15.045 26.410 1.7622 - 
      
Book-to-Market Ratio t 1.9640 0.000374 17.233 2.032 + 
      
CAPM β 1.0 0.14017 2.2433 0.34910 + 
      
Bid-Ask Spread t 0.04549 0.00102 0.74479 0.0642 + 
      
Turnover Rate t 0.02906 1.00*10-10 0.90093 0.0455 - 
      
Amortized Spread t 0.000955 2.85*10-12 0.0406 0.001966 + 
      
Intrinsic Liquidity Parameter α 0.01205 0.000 0.004216 0.03507  
      
Transaction Cost Elasticity β 0.79983 -1.9106 1.8718 0.70985 - 
      
Number of observations 4,260 4,260 4,260 4,260  

 

The variables are monthly totals aggregated from transactions data over the years 1993 – 1998
calculated as defined in Section 2.4, with the following additional specifications: The transaction cost
elasticity is estimated by applying the turnover function (2), τ = αc -β, to monthly data over the whole
sample period. The CAPM β  is estimated with the OLS market model using monthly returns for the
whole period and an equally weighted index of the sample stocks. The Book-to-Market Ratio is
estimated using the reported yearly book value of equity from the financial statements of the company,
which is divided by the market value of the shares outstanding at the end of each month. The median for
the book-to-market ratio is 1.31.
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Table 3 Correlation matrix for the variables for individual Swedish stocks 1990-1995

Estimated Variables ep cap b-t-m β bas τE am.s α ce β 
          
          
Excess return  t / t-1: 

ln( p t / p t-1) - interest rate  t / t-1 
1         

          
ln(Market Capitalization) -0.005 1        
          
Book-to-Market Ratio t -0.198 -0.045 1       
          
CAPM β -0.011 0.238 0.123 1      
          
Bid-Ask Spread t -0.056 -0.046 0.103 -0.055 1     
          
Turnover Rate Stocks t 0.139 -0.034 -0.250 0.116 -0.176 1    
          
Amortized Spread t 0.083 -0.039 0.003 0.047 0.363 0.560 1   
          
Intrinsic Liquidity Parameter α 0.0038 0.048 n/a -0.069 -0.037 0.037 0.025 1  
          
Transaction Cost Elasticity β 0.0084 0.209 0.020 0.236 -0.201 0.574 -0.124 -0.504 1 
          

 

The variables are monthly totals aggregated from daily data over the years 1990 – 1995 calculated as
defined in Section 2.4, with the following additional specifications: The transaction cost elasticity is
estimated by applying the turnover function (2), τ = αc -β, to monthly data over the whole sample
period. The CAPM β is estimated with the OLS market model using monthly returns for the whole
period and the capital weighted general market index reported by the stock exchange. The Book-to-
Market Ratio is estimated using the reported yearly book value of equity from the financial statements
of the company, which is divided by the market value of the shares outstanding at the end of each
month.
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Table 4 Correlation matrix for the variables for individual Finnish stocks 1993-1998

Estimated Variables ep cap b-t-m β bas τE am.s α ce β 
          
          
Excess return  t / t-1: 

ln( p t / p t-1) - interest rate  t / t-1 
1         

          
ln(Market Capitalization) 0.066 1        
          
Book-to-Market Ratio t -0.14 -0.30 1       
          
CAPM β -0.04 0.026 0.232 1      
          
Bid-Ask Spread t -0.10 -0.40 0.212 -0.11 1     
          
Turnover Rate Stocks t 0.144 0.022 -0.03 0.060 -0.22 1    
          
Amortized Spread t 0.089 -0.22 0.102 0.121 0.035 0.748 1   
          
Intrinsic Liquidity Parameter α 0.007 0.007 0.024 -0.17 -0.11 0.030 0.017 1  
          
Transaction Cost Elasticity β 0.008 -0.10 -0.07 0.191 0.034 0.103 0.040 -0.50 1 
          

 

The variables are monthly totals aggregated from transactions data over the years 1993 – 1998
calculated as defined in Section 2.4, with the following additional specifications: The transaction cost
elasticity is estimated by applying the turnover function (2), τ = αc -β, to monthly data over the whole
sample period. The CAPM β  is estimated with the OLS market model using monthly returns for the
whole period and an equally weighted index of the sample stocks. The Book-to-Market Ratio is
estimated using the reported yearly book value of equity from the financial statements of the company,
which is divided by the market value of the shares outstanding at the end of each month.
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3.3 Tests of the correlation between the excess return and the proposed

determinants using cross-sectional data for individual stocks.

Before I go on to investigate time series data it makes sense to determine if there exists

a cross sectional relationship between returns and average company specific measures

of size, risk and liquidity. In a simple cross-sectional OLS regression over stocks I

estimate the relationship between annualized cumulative excess return of each stock in

the Swedish sample over the period of 1990-1995 and variables from section 2.4 that

measure size, risk and liquidity. The results are reported in Table 5. The coefficient for

size measured as market capitalization is positive. The coefficient for the CAPM β risk

is also positive as expected. The coefficient for the amortized spread that measures the

transaction costs realized through trading is positive as expected. The coefficient for

the transaction cost elasticity that measures the sensitivity to transaction cost changes

is positive as expected, since the transaction cost elasticity has a negative value for a

majority of the stocks. None of the coefficients are significant in this regression. The

explanatory power of the model is highest (4,8 percent) when all four variables are

estimated jointly. In the joint test the relation between amortized spread and excess

return appears to be the strongest. Since the signs of the variables are the expected

however not significant and the R2 seems to support the model. The results for the

Finnish sample from 1993-1998 are similar with expected signs for the coefficients

and low significance and are not reported here. I decide to go on to do more powerful

tests using time series data for the same variables.
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Table 5 Regression of average cumulative excess return against selected variables –

One observation per company in a cross-sectional OLS regression on Swedish data.

1990-1995 1990-1995 1990-1995 1990-1995 1990-1995
Type of regression Cross

sectional
OLS

Cross
sectional

OLS

Cross
sectional

OLS

Cross
sectional

OLS

Cross
sectional

OLS

Dependent Variable

Annualized cumulative
excess return 1990-1995  j

Independent Variables

Market Capitalization j 2.27 E-12 2.7133E-12
(t-value) (0.89) (1.04) i

CAPM β j 0.0633 0.02500
(t-value) (0.89) (-0.33)

Amortized Spread j 1.09251 i 1.2915
(t-value) (1.42) (1.43)

Trans. Cost Elast. β  j -0.02570 -0.01760
(t-value) (-0.62) (-0.42))

N 80 80 80 80 80
R2 0.01001 0.00247 0.02522 0.00493 0.04302

On individual stock data from Sweden from the period 1990-1995 I regress the relation: Annualized
cumulative excess return j = Market Capitalization j + CAPM β j. + Amortized spread j + Transaction
cost elasticity β j in a cross-sectional OLS regression with one observation per company. The annualized
cumulative excess return is the percentage return on each stock over the sample period in excess of the
one-month money market interest rate return over the period, divided by the number of years in the
period (6). The market capitalization is the average of the daily number of shares outstanding * the daily
closing price. The CAPM β  is estimated using monthly returns aggregated from daily data for the whole
period and applying traditional methods described in section 2.4. The amortized spread is estimated
from daily data for the whole period as closing bid-ask spread times the shares traded divided by shares
outstanding. The transaction cost elasticity is estimated from the turnover function for each stock using
daily data for the whole period. Observe that the elasticity is negative for most stocks, which gives a
positive transaction cost elasticity β from Equation (A2). ** denotes significance on 1 %, * on 5% and i
on 10% level.
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3.4 Relation excess stock return to size, book to market and CAPM β in the spirit of

Fama French (1992)

Another traditional test is required before I go on to tackle the objectives of this study.

The purpose of Fama and French (1992) was to estimate the relationship between

return and CAPM β excluding size effects on the β estimates. I replicate a simplified

version of the Fama French (1992) study on my data for Sweden. Using monthly data

the stocks in the 1990-95 sample are ranked into four portfolios according to size at the

end of June 1993. Each of these size portfolios are subdivided into four portfolios

according to pre rank CAPM βs for the individual stocks. Portfolios are formed on size

and pre-ranking CAPM βs in order to achieve portfolios with similar size but different

βs. This Fama and French (1992) methodology works well when I here rank only once

in the middle of the period. I also use fewer classes than Fama and French who ranked

in ten size deciles and ten β deciles. Similar results to Fama and French are achieved.

Firstly, in each size group of portfolios the post-ranking βs closely reproduce the

ordering of the pre-ranking βs. The pre-ranking β sort thus captures the ordering of

true post-ranking βs. Secondly, in any size group of portfolios the average logarithm of

market capitalization, MCap, is similar across the sorted β portfolios. Thus the pre-

ranking β achieves its goal and is not a refined size sort.

Then the CAPM βs for the portfolios (ranked by size and within the size portfolios by

CAPM β) are estimated using the contemporary and lagged market index on data from

a three year out-of-sample period 1990-1992. This is in accordance with Fama and

French (1992) who adjust for nonsynchronous trading using the method introduced by

Dimson (1979). These βs are assigned to each stock in the portfolio. Fama and French

(1992) conclude that the precision in the portfolio βs compared to the imprecise βs that

would be obtained for individual stocks compensates for the fact that true βs are not

the same for all stocks in a portfolio. I estimate the relation between excess return and

market capitalization, book to market equity and post ranked portfolio βs. The

regressions are estimated cross-sectionally month by month following Fama and

MacBeth (1973) methodology. In Table 6 summary measures for the Fama-French

ranked portfolios are reported. In Table 7 the following equations are estimated:

Regression 1: Excess logarithmic return = ln (market capitalization) + Book-to-market
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ratio + CAPM β, Regressions 2,3 and 4: Excess logarithmic return = ln (market

capitalization) + Book-to-market ratio + CAPM β  + Amortized spread for stocks.

In the regressions on the post-ranking period neither market capitalization, book to

market equity nor post ranked portfolio βs are significantly related to excess return.

When I add one of the proposed liquidity factors (amortized spread) to the estimation I

find a stronger relation between excess return and this factor than between excess

return and the other factors. The positive relationship between the amortized spread

and excess return is significant in a Fama and MacBeth (1973) regression on the whole

sample period reported under regression 3 in Table 7 and in a pooled regression

reported under regression 4 in Table 7. This significance in the liquidity variable when

it is combined with carefully estimated Fama & French factors justifies a further

exploration of he liquidity variables in the following. Important as well is that the

Fama and MacBeth (1973) regression and the pooled regression of cross-sectional and

time-series data give similar results since in the following sections I apply a

Generalized Least Squares estimation of pooled cross-sectional and time series data

with autocorrelation and heteroskedasticity consistent variance-covariance matrix. The

estimations in the current section are not replicated on the Finnish sample due to that

the market has few representative companies for each size group, which would have

made the portfolio formation difficult.
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Table 6. Swedish size and CAPM beta portfolios applying Fama and French (1992).

Monthly data

All low β β−2 β−3 high β
Panel A: Average Yearly Returns 1990-1995
All 0.0602 -0.0346 0.0115 -0.0248

Small-MCap -0.1147 0.0171 -0.1201 -0.0987 -0.2571
MCap-2 0.0125 0.1050 -0.1712 0.0111 0.1049
MCap-3 0.0135 -0.0235 0.0630 0.0475 -0.0329
Large-MCap 0.1011 0.1424 0.0897 0.0862 0.0861
 

All low β β−2 β−3 high β
Panel B: Average Post-Ranking β s for 1990-1995
All 0.4597 0.8651 0.9589 1.3377

Small-MCap 0.8933 0.3904 0.9080 0.8062 1.4685
MCap-2 0.8950 0.4759 0.9362 0.8767 1.2910
MCap-3 0.9326 0.4983 0.8900 1.0278 1.3143
Large-MCap 0.9007 0.4743 0.7263 1.1249 1.2771

All low β β−2 β−3 high β
Panel C: Average Size ln(Market Capitalization) 1990-1995
All 22.936 23.541 23.322 23.738

    
Small-MCap 21.5285 20.559 21.621 21.478 22.456
MCap-2 22.6957 22.663 22.828 22.426 22.867
MCap-3 24.0306 23.882 23.955 24.119 24.166
Large-MCap 25.2825 24.642 25.761 25.265 25.462

Using data from Sweden from the period 1990-1995 portfolios are formed on size and pre-ranking
CAPM β in order to achieve at portfolios with similar size but different βs. This Fama and French
(1992) methodology works when I here rank only once in the middle of the period. I also use fewer
classes than Fama and French that ranked in ten size deciles and ten β deciles. I achieve at the same
results as Fama and French: In each size group of portfolios the post-ranking β closely reproduce the
ordering of the pre-ranking β. The pre-ranking β sort thus captures the ordering of true post-ranking β.
In any size group of portfolios the average logarithm of market capitalization, MCap, is similar across
the sorted β portfolios. Thus the pre-ranking achieves its goal and is not a refined size sort.
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Table 7. Estimation of monthly excess return and post-ranking betas for individual

Swedish stocks with pre-ranked CAPM betas according to Fama and French (1992).

Dependent Variable
excess return t / t-1

ln( p t / p t-1 )

Regression 1 Regression 2 Regression 3 Regression 4

Type of regression Month by month
Cross Sectional

Fama and
MacBeth (1973)

Month by month
Cross Sectional

Fama and
MacBeth (1973)

Month by month
Cross Sectional

Fama and
MacBeth (1973)

Pooled
Time Series &
Cross Sectional

Sample Period 7.93-12.95 7.93-12.95 7.90-12.95 1.90-12.95

Independent Variables

Ln (Market Capitalization) -0.00063 -0.00048 0.00289 0.00341
6.1993
(t-value) (-0.30) (-0.23) (1.59)    (3.54)**

Book to Market Ratio 0.00245 0.00271 -0.00046 0.00064
BE/ME t-6

(t-value) (0.46) (0.51) (-0.13) (1.05)

CAPM β t 0.00936 0.01041 -0.00523 -0.00629
(t-value) (1.14) (1.33) (-0.52) (-1.13)

Amortized Spread t 0.5388 7.3524 6.5354
(t-value) (0.42) (2.72)**    (6.66)**

Number of months 30 30 66 66
Number of stocks 55 55 55 80

Using data from Sweden from the period 1990-1995 in month by month cross sectional regressions 1 to
3 I follow Fama and MacBeth (1973) and Fama and French (1992). The cross sectional excess returns of
a sample of 55 stocks in regressions 1 to 3 and 80 stocks in regression 4, are regressed for each month
against the logarithm of market capitalization end of June 1993, book to market equity lagged six
months, post-ranked CAPM β and the monthly amortized spread. The reported coefficients are the
means of the monthly coefficients for the period. The t-values are calculated as the mean above divided
by the standard deviation through the square root of the number of months that is used for calculating
the mean. The smaller sample of 55 stocks is used in regressions 1,2 and 3 due to that these stocks have
reliable book to market measures available. Regression 4 is a pooled regression of the whole sample.
Regressions 1 to 2 are estimated for the post sample period while regressions 3 and 4 are estimated for
the whole six-year period. The estimated equations are: Regression 1: Excess logarithmic return = ln
(market capitalization) + Book-to-market ratio + CAPM β, Regressions 2,3 and 4: Excess logarithmic
return = ln (market capitalization) + Book-to-market ratio + CAPM β + Amortized spread for stocks. **
denotes significance on 1 %, * on 5% and i on 10% level.
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3.5 Relation stock return to size, book to market and CAPM beta and suggested

liquidity variables.

In the following estimations, data from both the Swedish and the Finnish markets are

used and identical estimation methods are applied. I test the relationship between

continuously compounded stock return and size, book-to-market, CAPM β, bid-ask

spread, turnover rate and amortized spread. Size, book-to-market and CAPM β are

tested in the same regression according to Fama and French (1992). Bid-ask spread,

turnover rate and amortized spread are estimated in separate regressions since they are

all measures of liquidity. The objective is to give each variable an equal opportunity

when possible and that is why there is no pre-sampling or portfolio construction in this

attempt to determine which one of these variables has the highest explanatory power.

The estimations use the size variable at the start of the updating period to avoid the

apparent correlation between size and return by definition. Individual company CAPM

βs are used in contrast to the portfolio β:s in the Fama and French style estimation in

Section 3.4. The estimations use contemporaneous data and the full data sample of

monthly data from a six year period for both markets. Not reported tests that apply

several different updating methods and different lags for the variables show that the

chosen sampling method has a great impact on the results. The cleanest approach is to

look at the data in-sample using contemporaneous variables, since the objective is to

pick out the variables with the strongest explanatory power not to find the model with

the best fit. The estimation methodology is Generalized Least Squares estimation of

pooled cross-sectional and time series data with autocorrelation and heteroskedasticity

consistent variance-covariance matrix. As a control the same regressions are run using

standard Fama and MacBeth (1973) regressions. The results of the control regressions

are reported in Appendix.

3.5.1 Sweden

Table 8 reports an in-sample regression where all variables are contemporaneous

except for market capitalization that is fixed at the start of the period. The coefficient

for market capitalization is insignificant and the Book to market ratio is significantly

negative opposite to Fama and French. CAPM β is insignificant, which is what Fama

and French found. The negative book-to-market ratio coefficient might be a reflection

of the strength of growth companies during the investigated period. The coefficient for
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the Bid Ask spread takes the expected negative value and is significant and the

coefficients for Turnover rate and Amortized spread take the expected positive values

and are significant.

Table 8 In-sample monthly stock returns and common factors for Sweden.

Dependent Variable
excess return  t / t-1:
ln( p t / p t-1)
- interest rate  t / t-1

Regression 1
FF

Regression 2
Bas

Regression 3
τ

Regression 4
Amortized

Spread

Type of regression Pooled GLS
Regression

Pooled GLS
Regression

Pooled GLS
Regression

Pooled GLS
Regression

Monthly Observations 1.90-12.95 1.90-12.95 1.90-12.95 1.90-12.95

Independent Variables

ln(Market Capitalization) 0.00007
(t-value) (0.11)

Book-to-Market Ratio   -0.00412**
(t-value) (-5.14)

CAPM beta -0.00324
(t-value) (-0.78)

Bid Ask Spread -0.11631**
(t-value) (-4.90)

Turnover Rate 0.47911**
(t-value) (10.3)

Amortized Spread Stocks 7.398**
(t-value) (7.47)

N 5680 5680 5680 5680
BUSE R2 0.0050 0.0042 0.0184 0.0097

The table reports the pooled cross-sectional and time-series relationship (GLS regression) between
excess stock returns and common factors as suggested by Fama-French (1992), Amihud & Mendelson
(1986b), Datar, Naik & Radcliffe (1998) and Chalmers and Kadlec (1998). The market capitalization
factor is fixed at the beginning of the period. Book- to-market, CAPM beta, bid ask spread, turnover rate
and amortized spread are monthly values. The estimated equations are: Regression 1: Excess
logarithmic return = ln (market capitalization) + Book-to-market ratio + CAPM β, Regression 2: Excess
logarithmic return = Bid Ask Spread, Regression 3: Excess logarithmic return = Turnover Rate,
Regression 4: Excess logarithmic return = Amortized spread for stocks. ** denotes significance on 1 %,
* on 5% and i on 10% level.

The negative coefficient for the bid-ask spread and the positive coefficient for turnover

rate is in line with the dynamics of the relationship between return and trading. The

transaction cost measured as the bid-ask spread is negatively related to return while an
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increase in turnover rate leads to higher prices. The liquidity premium hypothesis is

supported by the expected positive and significant sign for amortized spread.

3.5.2 Finland

Table 9 reports an in-sample regression where all variables are contemporaneous

except for market capitalization that is fixed at the start of the period. Firm size takes

the expected negative sign from Fama and French (1992), the book-to-market ratio

coefficient is negative which is the opposite of Fama and French, and CAPM beta is

insignificant which is what Fama and French found. The negative book-to-market ratio

coefficient might be a reflection of the strength of growth companies during the

investigated period. The coefficient for the Bid Ask spread takes the expected negative

value and is significant and the coefficients for Turnover rate and Amortized spread

take the expected positive values and are significant. The R2 coefficients are high,

particularly for Regression 3 where turnover rate is the explanatory variable.

3.6 Asset pricing model with endogenous trading

The variants on Amihud and Mendelson and related models do attribute a cost to

transacting but do not include the benefits of transacting, so that trading is either

irrational or utility reducing. The amortized spread measure estimated so far only

counts for the costs of transacting. Particularly since I wish to estimate to what

magnitude (if at all) changes in liquidity affect asset prices, a more complete model

that recognizes both the costs and the benefits of trading is needed. Swan (2001)

presents such an illiquidity-based asset-pricing model. See Appendix for a definition of

the model. In this model the difference in amortized spread between stocks and bonds

is deflated by a term representing unity minus the absolute value of the transaction cost

elasticity in turnover [deflated difference in amortized spread], see also Equation (A1)

in the Appendix. In the following I include an application of the endogenous trading

model to the data from Sweden and Finland.
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Table 9 In-sample monthly stock returns and common factors for Finland.

Dependent Variable
excess return  t / t-1:
ln( p t / p t-1)
- interest rate  t / t-1

Regression 1
FF

Regression 2
Bas

Regression 3
τ

Regression 4
Amortized

Spread

Type of regression Pooled GLS
Regression

Pooled GLS
Regression

Pooled GLS
Regression

Pooled GLS
Regression

Monthly Observations 1.93-12.98 1.93-12.98 1.93-12.98 1.93-12.98

Independent Variables

ln(Market Capitalization)  -0.00130**
(t-value) (-2.99)

Book-to-Market Ratio  -0.00237**
(t-value) (-13.63)

CAPM beta -0.00804
(t-value) (-1.35)

Bid Ask Spread -0.13323**
(t-value) (-14.71)

Turnover Rate 0.35641**
(t-value) (37.68)

Amortized Spread 5.1541**
(t-value) (26.68)

N 4260 4260 4260 4260
BUSE R2 0.0437 0.0483 0.2500 0.1433

The table reports the pooled cross-sectional and time-series relationship (GLS regression) between
excess stock returns and common factors as suggested by Fama-French (1992), Amihud & Mendelson
(1986b), Datar, Naik & Radcliffe (1998) and Chalmers and Kadlec (1998). The market capitalization
factor is fixed at the beginning of the period. Book- to-market, CAPM beta, bid ask spread, turnover rate
and amortized spread are monthly values. The estimated equations are: Regression 1: Excess
logarithmic return = ln (Market capitalization) + Book-to-market ratio + CAPM β, Regression 2: Excess
logarithmic return = Bid Ask Spread, Regression 3: Excess logarithmic return = Turnover Rate,
Regression 4: Excess logarithmic return = Amortized spread for stocks. ** denotes significance on 1 %,
* on 5% and i on 10% level.

3.6.1 Sweden

I estimate the α and β coefficients for the whole equally weighted sample of 80

Swedish stocks traded over the period 1990-1995 (see Regression 1 in Table 10). The

coefficients are significant. The α is the intrinsic liquidity parameter or the intercept

while β is the transaction cost elasticity for the whole market.
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Firstly I estimate the relationship between monthly excess returns on the stocks and the

monthly plain amortized spread. These are calculated from daily returns, the daily

closing spread and highly detailed turnover data using Equation (6) and is an

approximation to the amortized spread calculated from effective spreads proposed by

Chalmers and Kadlec (1998). Secondly I estimate the relationship between monthly

excess returns and the monthly deflated difference in amortized spread between stocks

and bonds as suggested by the endogenous trading model (A1). The variables needed

to calculate the deflated difference in amortized spread are estimated a non-linear stock

by stock regression. The α and β coefficients in (A1) are estimated simultaneously

from Equations (A1) and (A2) using the second specification of Equation (A1)

( )[ ]( )βββα −− −−= 1111 be ccep  together with βατ −= ee c from Equation (A2) is applied.

This specification uses the transaction cost for equity and bonds together with the

alpha and beta parameters estimated individually for each stock. The advantage with

this specification is that the representative investor’s turnover rate in bonds does not

have to be estimated.

I compare the power of these relationships, the first based on Amihud and Mendelsson

(1986b) and the second derived from an utility function describing the investors

benefits from and costs of trading. Find the results in Table 10. The plain amortized

spread has a significant positive relationship with excess returns (see Regression 2).

The relationship between the deflated difference in transaction costs for equity

compared to bonds (from the endogenous trading model) and excess return is not

significant in this estimation (see Regression 3).
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Table 10. Estimation of the relation between excess return and difference in
amortized spread for stocks vs. bonds on monthly observations on Swedish stocks
during 1990-1995. Full non-linear estimation of the parameters of the endogenous
trading model.

Dependent Variable
excess return t / t-1

ln( p t / p t-1 ) - interest rate  t / t-1

Regression 1
( )[ ]( )µµµ ττµµα −− −− 111 be

βατ −= ee c

Regression 2
Amortized

Spread

Regression 3
τe * ce – τ b * cb

/(1 – CEβ)

Type of regression Pooled Non-linear
Regression
2 Equations

Pooled GLS
Regression

Pooled GLS
Regression

Monthly Observations 1.90-12.95 1.90-12.95 1.90-12.95

Independent Variables

α from
ep= ( )[ ]( )µµµ ττµµα −− −− 111 be

0.00127**

(t-value) (6.40)

β from
ep= ( )[ ]( )µµµ ττµµα −− −− 111 be

0.88027**

(t-value) (22.2)

Amortized Spread 7.398**
(t-value) (7.47)

Difference in Transaction Costs
for Stocks Compared to Bonds

( )[ ]( )βββα −− −−= 1111 be ccep 0.29052

(t-value) (1.264)

N 5680 5680 5680
R squared 0.1279
BUSE R2 0.0097 0.0004

Regression 1 estimates the alpha and beta coefficients in the endogenous trading model using the full
pooled sample of all stocks. The µ parameter is the inverse of the transaction cost elasticity β.
Regression 2 estimates the relationship between monthly excess return and monthly amortized spread.
Regression 3 estimates the relationship between monthly return and the difference in transaction costs
for stocks compared to bonds following the endogenous trading model. The parameters for the
endogenous trading model are first estimated by a non-linear regression. Then the parameters from the
non-linear estimation are used to calculate the difference in transaction costs for stocks compared to
bonds. * denotes significance on five percent level and ** denotes significance on 1 percent level. All
estimations are autocorrelation and heteroskedasticity consistent pooled regressions with the following
model assumptions, a different rho matrix estimation for each cross section, full phi matrix and cross
section correlation. ** denotes significance on 1 %, * on 5% and i on 10% level.



141

3.6.2 Finland

I estimate the α and β coefficients for the whole equally weighted sample of 60

Finnish stocks traded over the period 1993-1998 (see Regression 1 in Table 11). The

coefficients are significant. The α is the intrinsic liquidity parameter or the intercept

while β is the transaction cost elasticity for the whole market.

Firstly I estimate the relationship between monthly excess returns on the stocks and the

monthly plain amortized spread. These are calculated from daily returns, the daily

closing spread and highly detailed turnover data using Equation (6) and is an

approximation to the amortized spread calculated from effective spreads proposed by

Chalmers and Kadlec (1998). Secondly I estimate the relationship between monthly

excess returns and the monthly deflated difference in amortized spread between stocks

and bonds as suggested by the endogenous trading model (A1). Here the variables

needed to calculate the deflated difference in amortized spread are estimated a non-

linear stock by stock regression. The α and β coefficients in (A1) are estimated

simultaneously from Equations (A1) and (A2).

The estimation indicates a higher explanatory power for the model than for the plain

amortized spread as expected comparing Regression 2 to Regression 3. As pointed out

in the Appendix the outset for the model is to measure the full benefit and cost of

trading as opposed to the amortized spread that only measures the costs of trading. The

result in Regression 3 with an R squared of 17 % support the endogenous trading

model, since in-sample the explanatory power is higher than it generally is in tests of

factors of the equity premium. A task for future studies is to test the predictive power

of the model out-of-sample. The stronger results in this estimation compared to

estimations on Swedish data in Section 3.6.1 are perhaps a result of the more active

market during the later period giving a dataset of continuous data for each stock in the

sample.
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Table 11. Estimation of the relation between excess return and difference in
amortized spread for stocks vs. bonds on monthly observations on Finnish stocks
during 1993-1998. Full non-linear estimation of the parameters of the endogenous
trading model.

Dependent Variable
excess return t / t-1

ln( p t / p t-1 ) - interest rate  t / t-1

Regression 1
( )[ ]( )µµµ ττµµα −− −− 111 be

βατ −= ee c

Regression 2
Amortized

Spread

Regression 3
τe * ce – τ b * cb

/(1 – CEβ)

Type of regression Pooled Non-linear
Regression 2

Equations

Pooled GLS
Regression

Pooled GLS
Regression

Monthly Observations 1.93-12.98 1.93-12.98 1.93-12.98

Independent Variables

α from 0.001069**

Ep= ( )[ ]( )µµµ ττµµα −− −− 111 be

(t-value) (13.8)

β from 0.938210**

Ep= ( )[ ]( )µµµ ττµµα −− −− 111 be

(t-value) (51.3)

Amortized Spread for Stock 5.3551**
(t-value) (26.53)

Difference in Transaction Costs
for Stocks Compared to Bonds

1.5486**

( )[ ]( )βββα −− −−= 1111 be ccep
(t-value) (28.8)

N 4320 4320 4320
BUSE R2 0.0990 0.140 0.174
Regression 1 estimates the alpha and beta coefficients in the endogenous trading model using the full
pooled sample of all stocks. The µ parameter is the inverse of the transaction cost elasticity β.
Regression 2 estimates the relationship between monthly excess return and monthly amortized spread.
Regression 3 estimates the relationship between monthly return and the difference in transaction costs
for stocks compared to bonds following the endogenous trading model. The parameters for the
endogenous trading model are first estimated by a non-linear regression. Then the parameters from the
non-linear estimation are used to calculate the difference in transaction costs for stocks compared to
bonds. * denotes significance on five percent level and ** denotes significance on 1 percent level. All
estimations are autocorrelation and heteroskedasticity consistent pooled regressions with the following
model assumptions, a different rho matrix estimation for each cross section, full phi matrix and cross
section correlation. ** denotes significance on 1 %, * on 5% and i on 10% level.
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4. Summary and conclusions

The common factors in stock returns observed on other markets cannot be detected

when Fama and French (1992) methodology is applied on two Nordic markets. Earlier

observed liquidity measures have a positive relationship with excess returns however.

An alternative determinant of excess return, a liquidity measure from a liquidity-based

model with endogenous trading is proposed. A consistent methodology for both risk

and size related determinants and liquidity related determinants of returns is applied to

make it possible to compare the explanatory power of the different models. For both

samples of Swedish and Finnish data, with some reservation regarding Sweden, the

relationship between excess return and the proposed liquidity measures are stronger

than the relationship between excess return and size, CAPM β and book-to-market

ratio.

Not surprisingly I find strong support for the notion that there is a negative relationship

between the turnover activity and transaction costs in securities markets. The findings

also support the hypothesis that there is a negative long-run relationship between

excess return and liquidity. Liquidity is measured as the difference in amortized spread

for equity and amortized spread for bonds (the bid-ask spread scaled by the turnover

rate) deflated by unity minus the absolute value of the transaction cost elasticity with

respect to turnover. In this case turnover is fully endogenized within the underlying

asset pricing model and investors are expected to trade until their marginal utility does

not improve by an additional trade.

To put it simply, for stocks with higher realized trading costs during the period the

returns are higher. The causality of the relationship cannot be exclusively determined.

In Essay 3 we study the short periods around the changes in security transaction taxes

and find indications of a positive impact of lower transaction costs on trading activity

and that this increase has a positive impact on excess returns in the short run. After the

initial correction to a higher liquidity level the long run return for the stocks should be

lower than before the change in transaction costs due to lower expected return. In this

paper I find support for such a negative relationship between the excess return and the

liquidity of stocks. The causality thus seems to go from transaction costs to trading

activity and then to prices. More empirical work in this area might be needed for us to

be able to solve the causality puzzle returns vs. liquidity although it would appear
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highly implausible that high returns cause high liquidity. In any case I feel confident in

stating that the results show that liquidity matters when a security is priced.

I realize that both samples of six years of daily data are short for asset pricing tests

such as these. Future studies will be able to test the relationship between returns and

liquidity on longer samples of data but then again there are the problems with

structural changes making it harder to compare different decades to each other. A

conservative interpretation of the results in this paper would be that liquidity is a better

short-term determinant of returns than the more long-term risk aversion related

measures.

The implication of the presented results is that the markets offer a return-premium

compensating investors for the negative aspects of illiquidity incurred by realized

transaction costs. This appears to offer an opportunity for long-term investors to take

advantage of the liquidity premium without paying the transaction costs if they apply a

buy and hold strategy. However, this expected greater return for the buy and hold

strategy in comparison to an active trading strategy can be seen as a compensation for

holding the investment longer than the average investor. If a reliable and easy to obtain

measure for liquidity of securities could be provided to investors this should be very

helpful for decisions on the most suitable choice of investment with regards to

expected holding period and investment style.
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Appendix

Institutional framework

The development of the Stockholm Stock Exchange

The trading activity has grown and the liquidity has improved considerably for the

Stockholm stock exchange over the last decade. Stockholm is the 15th largest

exchange in an international comparison of trading volume during 1998. Since 1998

the Stockholm Stock Exchange is a subsidiary of the OM Group Ltd which is a public

company also holding the majority of the shares in the Swedish options brokers,

Sweden’s options and futures exchange. Swedish stocks have since the late 1980s been

traded in a fully automated system SAX.

The development of the Helsinki Stock Exchange

The trading activity has grown and the liquidity has improved for the Helsinki stock

exchange as well over the last decade. The prices have increased more than in

Stockholm particularly due to the growth in the cellular phone and telecommunications

sector. Helsinki is on 26th place in an international comparison of trading volume for

1998. The stock exchange in Helsinki is today called Hex Ltd, and consists of the

stock exchange, Helsinki securities and derivatives exchange and a clearinghouse.

Finnish stocks have since 1989 been traded in a fully automated system HETI and

during 1998 a new trading system has been implemented by the Helsinki Exchanges

Hex Ltd.

The SAX and the HETI trading systems

The Stockholm Automated Exchange [SAX] and the Helsinki Stock Exchange

Automated Trading and Information System [HETI] are Continuous Open Limit Order

Book Systems [COLOB] trading systems used in Stockholm since 1990 and used in

Helsinki from 1989 until September 1998. The systems closely resemble COLOB

markets elsewhere such as Toronto, Paris, Tokyo and Sydney. In a COLOB market,

liquidity is provided by limit orders submitted in the book by the dual capacity dealers

(broker-dealers) who are members of the exchange. The orders are placed in the book

in price and time priority and the contents of the book for a particular stock are shown

on a computer screen to all members of the exchange. The orders submitted might be



146

client or dealer orders, but there is no difference in precedence in relation to their

origin. No obligations to provide liquidity or any privileges exist for members of the

exchange in relation to their clients. The immediacy of the market is thus solely

provided for by the order book, without temporary depositories of liquidity in the form

of designated intermediaries (e.g. clearing houses). Some features may differ between

markets with regards to market opening procedures and the types of orders that can be

submitted. E.g. in the HETI system every limit order is displayed individually and

limit orders are valid only for one day. The HETI system also has only one type of

order, the limit order identifying the stock, the price, the time entered, the number of

shares and submitting broker. The Stockholm stock exchange is currently using a

version of their system called SAX2000. The Helsinki exchanges are currently using

an implementation of a modern trading system used in other European exchanges as

well. The Helsinki exchanges are in the process of transferring its activities to the

German Xetra system for equities and the German-Swiss Eurex exchange’s system for

derivatives. This is occurring in connection to co-operation agreements with Deutche

Borse AG and Eurex. The technical implementation of a COLOB trading system

should not have any impact on the basic functions of a limit order book driven market.

Endogenous trading model

To examine the possible impact of liquidity and thus investor trading on required

security returns it is necessary to generate a motive or preference for trading into

investor utility functions. That is, to incorporate the value of endogenous stock market

trading into investor preferences (see Swan (2001)). In this model of a risk-neutral

investor’s decisions, decisions to trade are utility enhancing and hence voluntary. They

are not an exogenous event as in earlier models. The model incorporates the liquidity

benefits of turnover and the expected discounted bid-price of the security, which is

measured net of turnover costs. This illiquidity-based capital asset pricing model can

be expressed as follows when we assume a power utility function involving turnover

(liquidity):

( )[ ]( ) ( )[ ]( ) ( )[ ]( )µµµββ ττµµαβαττβ −−−− −−≡−−≡−−≡ 1111 11111 bebebbee ccccep

(A1)
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where ep is the expected equity premium3 over treasury bills and security turnover, eτ

for equity and bτ  for treasury bills depends generally on transaction costs for the two

respective securities, ce and cb:

βατ −= ee c  and βατ −= bb c  (A2)

with the “intrinsic” liquidity parameter, α, and absolute value of the transaction cost

elasticity4 µβ 1≡ , treated as a constant.

The equity premium has been obtained from the maximization of the representative

investor’s utility function, which is linear in wealth and thus risk neutral, and subject to

the individual’s budget constraint which incorporates the cost of trading. For the last

unit of the security traded the marginal utility or benefit from trading must exactly

equal the transaction cost ce incurred. Knowing how turnover or trading responds to

transaction costs as given by the turnover function enables the utility function to be

constructed via integration over the turnover/transaction cost path.

All utility functions consistent with “endogenous” utility-enhancing trading are

generated and optimized in order to derive the equity premium. The premium itself

depends stochastically on the difference between the expected “amortized spread”5 for

equity given by the product of the rate of transactions and transaction cost less the

equivalent amortized spread for treasury bills. This difference is deflated by a term,

which is given by unity minus the absolute value of the transaction cost elasticity, β.

The utility function from which the equity premium has been derived is such that on

the last unit of equity traded the marginal benefit is exactly equal to the marginal (and

average) transaction cost.

If trading volume and turnover would be treated as exogenous and thus not

“explained” by the model then the equity premium depends only on the amortized

spread and is thus tiny in comparison with the observed equity premium. Because

trader/investors rationally value the ability to trade and the transaction cost elasticity is

                                                
3 The equity premium measures the premium paid on stocks in comparison to bonds and other more
liquid assets and does not include risk aversion in the model. Dividends and prices are stochastic and
investors are expected value maximisers.
4 The transaction cost elasticity is the sensitivity in turnover rate to changes in transaction costs.
5 The amortised spread is the expected transaction cost outlay by an investor per period.
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typically in the vicinity of unity, the deflator, 1 - β, is usually small in magnitude so

that the implied equity premium is usually high and thus consistent with persistently

high premia observed over long periods of time. Moreover, since turnover for most

stocks is highly volatile the stochastic discount factor generated by the equity premium

is also highly volatile.

In the equity premium Equation the coefficient for the amortized spread, τece can be

estimated linearly to obtain the transaction cost elasticity. In a non-linear regression

α and β can be estimated individually and simultaneously. For a formal derivation of

Equation (1) see Swan (2001), where he confirms the applicability of the proposed

model in simulations and empirical tests on US and Australian data. According to the

model, the “investor surplus” from trading liquid Treasury bills relative to less liquid

equity is exactly compensated for by the equity premium. In all countries examined

treasury bills and government bonds are far more liquid (turn over more rapidly) than

equity securities. The presented propositions are confirmed in tests on daily NYSE

data (source CRSP and Schwert (1990)) for the years 1955 to 1998. Similar results are

found using monthly data on approximately 576 Australian stocks covering the years

1994 to 1998.

In addition to the theoretical definition referred to above a perhaps more intuitive

graphical derivation of the model is also an option. In figure (A1) the demand for

turnover (A2) and equilibrium turnover levels for equity and T-bills are represented

graphically. The sloping curve expresses the turnover demand function for the

aggregated financial markets. The points E and B express two equilibriums. The

equilibrium on the equity market and on the T-bill market. A rational investor would

demand a premium if he or she needs to shift from the more liquid market to the less

liquid market. This premium or investor surplus is the compensation required to induce

a representative investor/trader to hold both equity with a transaction cost of ec  and

turnover eτ  and Treasury bills with a transaction cost of bc  and turnover of bτ in their

portfolio. The investor surplus is represented by the shaded area in Figure A1.
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eτ bτ Turnover

Transaction cost

0

Figure A1: The Equity Premium Corresponds to the Net Welfare Trapezoid Area
Welfare Loss Arising from the Difference in Transaction Cost between Equity and

Treasury Bills

Figure 1 shows the compensation required to induce a representative investor/trader to hold both equity

with a transaction cost of ec  and turnover eτ  and Treasury bills with a transaction cost of bc  and

turnover of bτ in their portfolio. The endogenous trading model shows that the investor must be

compensated by exactly the large shaded trapezoid area made up of a rectangle of height ce - bc and

width eτ  plus the shaded triangular area between eτ  and bτ . It represents the investor/trader gain from

trading at transaction cost bc  rather than the higher cost ec . This area is commonly known as the

consumer surplus change or the equivalent/compensating variation. By contrast the conventional model
incorrectly attributes the equity premium to the amortized spread for equity given by the small rectangle

with width eτ  and height ec .

The shaded area can be calculated by integrating over the transaction cost, thus

mirroring the diagram in the function τ = c. The surplus
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the same result as obtained for the equity premium in Equation (A1).
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An alternative estimation of transaction cost elasticity applying the endogenous

trading model

The purpose of the endogenous model is to show that when turnover is endogenized in

the asset-pricing model it is able to explain excess returns on stocks. The model

measure the improved liquidity results in a lower demand for a premium on stocks in

comparison to bonds and the totally liquid asset cash. The model is constructed so that

even if the transaction cost elasticity (in turnover) is higher than 1 in absolute value the

impact of transaction cost changes on the asset price is such that higher transaction

costs imply lower asset prices and is thus logical. The model can also be used to

estimate both the turnover elasticity and the asset price elasticity. In this section of the

Appendix I estimate the transaction cost elasticity in turnover rate.

I estimate the long run transaction cost elasticity with respect to transaction costs, β,

using the basic turnover relationship for equity given as the first Equation in (2) above.

This is done separately for each stock. The endogenous trading relationship between

the equity premium and the amortized spread c×τ  (see also section 2) implies that the

same elasticity enters into the coefficient of the amortized spread in Equation (1)

above which is given by ( )β−11 . I do not estimate the other components of (1) to

simplify the regression since my primary interest is the β coefficient. The other

components, depending on the coefficient α  and the illiquidity premium for bonds, are

in the constant term. In Table A1 regression results for Sweden and Finland on market

level are presented. Tests are also performed on company level and for different

portfolios of stock to be able to track differences in sensitivity to transaction cost

changes between different stocks.

The long run effects of the relationship ( ) bkcep −×−= τβ11  are estimated using an

error correction model where I regress the changes in equity premium ∆ep against

changes in equity premium lagged one day, lagged equity premium level, lagged

amortized spread (τ ∗ c) level and lagged change in amortized spread.

εττ +×∆+×++∆=∆ −−−− 1111 )()( tttt cDcXBepepAep (A3)

Note that the equity premium (ep) is constructed as a daily asset price index showing

the equity value including dividends compared to a interest rate market investment:
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thus a daily equity premium over bonds of 1 percent leads to an ep value of 1.01 for

that day and no premium over bonds to an ep = 1.00 and so on. ∆ep denotes the change

in the 1−tep  to ,tep  thus 1−−=∆ tt epepep .

Table A1 Estimation of long run transaction cost elasticity with the liquidity-based

asset pricing model

Sweden
1987-1998

Finland
1987-1998

Type of regression Error Correction
Model

Error Correction
Model

Dependent Variable
∆ep

Independent Variables

∆ep t-1 0.0366* 0.0489**
(1.992) (2.662)

ep t-1 -0.8903** -0.8924**
(-36.96) (-37.15)

(τ ∗ c) t-1 -0.7234 24.482*
(-0.078) (2.63)

∆ (τ ∗ c) t-1 8.4547 -8.1810
(0.757) (-1.054)

Long run coefficient Χ /-Β -0.8126 27.4348
Transaction Cost
Elasticity

-2.2306 -0.9636

N 2997 3007
R2 adjusted 0.4296 0.4249

The long run effects of the relationship ep = τ ∗ c – kb are estimated with an error correction model
Equation (A1) where I regress the changes in equity premium ∆ep against changes in equity premium
lagged one day, lagged equity premium level, lagged amortized spread (τ ∗ c) level and lagged change
in amortized spread. The regression Equation is estimated using market level data and in the following
form: ∆ep = Α ∆ep t-1  + Β ep t-1  +Χ (τ ∗ c) t-1 + D ∆ (τ ∗ c) t-1  + ε . ** denotes significance on 1 %, *
on 5% and i on 10% level.
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The long run coefficient for 1)( −× tcτ  is obtained after correcting the short run

coefficient Χ  by the negative of the short run coefficient for 1−tep , here called Β  thus

the long run effect is 
Β−

Χ
. The transaction cost elasticity can be solved from 

β−1

1

which equals the long run coefficient for 1)( −× tcτ  in model (A3). (See also Equation

(A1) from which implies that the coefficient for 1)( −× tcτ  equals 
β−1

1
.

The estimations of transaction cost elasticity in turnover from Equation (2) can be

compared to the estimations of transaction cost elasticity from Equation (A3). The

market level findings above show somewhat higher transaction cost elasticity for

model (A3) than for model (A2). The estimated transaction cost elasticity of –2.23

(Table A1) for Sweden is however very close to the estimations for the two largest

capitalization portfolios in Essay 3 of –2.46 and –2.88. The estimated transaction cost

elasticity for Finland of -0.9636 (Table A1) can be compared to the largest portfolios

for Finland that have an elasticity of –0.69 and –1.58 respectively from Essay 3. This

would be expected since the large cap stocks mainly impact the market level data as

the market return is measured by a value-weighted index. The market level estimate of

transaction cost elasticity for Finland have a stronger significance and can probably be

regarded as a good capital weighed average estimate for the whole market. It is not

surprising that the elasticity for Finland is lower than for Sweden since the turnover

rate and thus liquidity in Sweden is higher. Currently around 70 percent of the market

capitalization in Sweden and around 50 percent of the market capitalization in Finland

is turned over in one year. Preliminary results on the Finnish stock level data not

reported here indicate that the estimations of transaction cost elasticity are very similar

from both Equations (A2) and (A3).

Fama and MacBeth tests

To compare the results reported in Tables 8 and 9 I here estimate the same variables on

the same data using the Fama and MacBeth (1973) method. The results are reported in

Table A2 and Table A3. For the liquidity variables the results are in line with the

findings using the pooled cross-sectional and time-series GLS regressions above. The

market capitalization and book-to-market ratio variables are weaker using the Fama
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and MacBeth method. The Fama and MacBeth method however allocates the same

weight to every monthly regression regardless of the robustness of the estimation and

it assumes no change in variables over time, and thus focuses on the cross-sectional

differences. Since we know that the liquidity has changed over time we prefer to use

the GLS methodology that should at least to some extent correct for this.

Table A1 Fama MacBeth estimation on Swedish data.

Dependent Variable
excess return  t / t-1:
ln( p t / p t-1)
- interest rate  t / t-1

Regression 1
FF

Factors

Regression 2
Bas

Regression 3
τ

Regression 4
Amortized

Spread

Type of regression Fama MacBeth
Regression

Fama MacBeth
Regression

Fama MacBeth
Regression

Fama MacBeth
Regression

Monthly Observations 1.90-12.95 1.90-12.95 1.90-12.95 1.90-12.95

Independent Variables

ln(Market Capitalization)  0.002849 i

(t-value) (1.22)

Book-to-Market Ratio -0.002315
(t-value) (-0.58)

CAPM beta -0.003704
(t-value) (-0.30)

Bid Ask Spread  -0.11879*
(t-value) (-2.39)

Turnover Rate  0.44170**
(t-value) (3.65)

Amortized Spread Stocks 2.4189
(t-value) (0.71)

N 70 70 70 70

The table reports the month by month cross-sectional regressions following Fama and MacBeth (1973).
The regressions estimate the relationship between excess stock and common factors as suggested by
Fama-French (1992), Amihud & Mendelson (1986b), Datar, Naik & Radcliffe (1998) and Chalmers and
Kadlec (1998). The market capitalization factor is fixed at the beginning of the period. Book- to-market,
CAPM beta, bid ask spread, turnover rate and amortized spread are monthly values. The estimated
equations are: Regression 1: Excess logarithmic return = ln (market capitalization) + Book-to-market
ratio + CAPM β, Regression 2: Excess logarithmic return = Bid Ask Spread, Regression 3: Excess
logarithmic return = Turnover Rate, Regression 4: Excess logarithmic return = Amortized spread for
stocks. ** denotes significance on 1 %, * on 5% and i on 10% level.
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Table A2 Fama MacBeth estimation on Finnish data.

Dependent Variable
excess return  t / t-1:
ln( p t / p t-1)
- interest rate  t / t-1

Regression 1
FF

Factors

Regression 2
Bas

Regression 3
τ

Regression 4
Amortized

Spread

Type of regression Fama MacBeth
Regression

Fama MacBeth
Regression

Fama MacBeth
Regression

Fama MacBeth
Regression

Monthly Observations 1.93-12.98 1.93-12.98 1.93-12.98 1.93-12.98

Independent Variables

ln(Market Capitalization) 0.000354
(t-value) (0.23)

Book-to-Market Ratio -0.000616 i

(t-value) (-1.04)

CAPM beta 0.009942
(t-value) (0.79)

Bid Ask Spread  -0.121962*
(t-value) (-1.97)

Turnover Rate  0.490095**
(t-value) (6.83)

Amortized Spread Stocks  6.165802*
(t-value) (2.28)

N 72 72 72 72

The table reports the month by month cross-sectional regressions following Fama Mac (1973). The
regressions estimate the relationship between excess stock and common factors as suggested by Fama-
French (1992), Amihud & Mendelson (1986b), Datar, Naik & Radcliffe (1998) and Chalmers and
Kadlec (1998). The market capitalization factor is fixed at the beginning of the period. Book- to-market,
CAPM beta, bid ask spread, turnover rate and amortized spread are monthly values. The estimated
equations are: Regression 1: Excess logarithmic return = ln (market capitalization) + Book-to-market
ratio + CAPM β, Regression 2: Excess logarithmic return = Bid Ask Spread, Regression 3: Excess
logarithmic return = Turnover Rate, Regression 4: Excess logarithmic return = Amortized spread for
stocks. ** denotes significance on 1 %, * on 5% and i on 10% level.
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