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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 there by reduce “excess’ volatility in the prices of
financial assets. Traditiona finance theory assumes the absence
of benefits from trading, namely liquidity, when transaction costs
are incorporated. Commonly a mode is specified assuming no
transaction costs and then these costs are subtracted from cash
flows without further refinement of the underlying modd.
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. A companion
paper by Swan (1999) challenges traditional theory and presents a
new capital asset pricing model that incorporates transaction costs
and the benefits of endogenous trading. In this paper we test the
endogenous trading model in the context of a study of the effects
of STT changes. The reason we do this is because the STT
change is an exogenous event with a mgjor impact on transaction



costs and thus an appropriate environment in which to study the
effects of such changes on both turnover and asset prices.

To add current empiricaly based information to the discussion on
the effects of STT we study the partid and then 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 aso add empirica evidence to the discussion
on pricing of liquidity started by Amihud and Mendelsson (1986b).
The most recent empirical evidence relevant for this discussion is
presented by Chalmers and Kadlec (1998). The purpose of this
paper is to test the Swan (1999) model of asset pricing together
with a related turnover model, and to apply these models to the
STT changes in Sweden and Finland.

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 consderable accuracy. In Sweden the turnover rate
(value of shares traded to market capitdization) is predicted 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 and the
turnover increases within 8 months for Finland and 14.5 months
for Sweden. In the Swedish case the price impact around the
announcements is moderate but appears to take full effect when
equilibrium has been reached 14.5 months after the find STT
reduction. We test this assumption to account for other possible
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explanations for the price increases. When we include data pre
and post STT changes transaction cost elagticity 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 cogts, 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 dadticity. We dso find that the voltility in
securities prices as measured by the daily high-low price
dispersion is reduced when transaction costs are lowered. The
transaction cost elasticity in voldtility, 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 aso 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 investigated markets,
describes the models and variables used in our empirica tests and
the congtruction of the dataset. Section 4 presents the empirical
findings. Section 5 provides our interpretation of the results and
outlines future research.

Literature



The issue of security transaction taxes [STT] has been
extensvely debated but little empirical evidence either for or
againgt has been presented. Tobin (1984) recommends a curbing
of the growth of the financial sector because it has taken up an
increasing share of socia 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 that it curbs “excessive’ short-term trading
as the advocates of aSTT 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 vyears 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 regresson 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 ¥ % for a round trip transaction, to have along 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.
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In Sweden several working papers addressing the STT issue
where published at the Stockholm School of Economics between
late 1980s and 1995. They can be divided into two groups, one
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 500 voldtility, 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 smilar model as 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
elagticity 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 elagticity 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 Svérd (1995) study yearly data
from the period 1979 to 1994 from 17 stock exchanges and 16
countries. They explain turnover velocity (trading volume / market
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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 elagticity 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
fal 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
Tarnvik (1992) and Johansson and Nadund (1993) study the
volatility effects using internationa data. The main results of all
these studies are that there appears to be no net effect, positive or
negative, of transaction taxes on volatility. Lindgren (1994) adds
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 sdler), the evidence show that tax rates
above 0.5 percent increase volatility while lower tax rates have no
sgnificant 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 aso concludes that as a result of the second increase a
significant part of the trading in Swedish shares migrated to
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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 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 detaled dally Audrdian data ranging from -0.97 to -1.2.
Aitken and Swan (1998) examine the having of the Australian
STT in 1995 from 0.6 to 0.3 percent on the value (half of the tax
paid by the buyer and half by the seller) value of transactions on
the Australian Stock Exchange. Within three trading hours of
announcement the market capitalization of the 90 most liquid
stocks had risen by 1.73 %. Aitken and Swan examine these 90
liguid stocks and conclude that after adjusting for trading
conditions volume rose, particularly for the smaller stocks.
Transaction cogs aso fell markedly while volatility declined.
Share prices rose on the announcement reflecting subsequent
savings in transaction costs. There was an improvement in socia
welfare net of revenue losses of about $4.6 billion. The actua
value of transactions subject to the tax rose by 50 percent.

Hu (1998) examines the economic effect of the stock transaction
tax usng 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 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 Mendelsson (1986b). Their paper is
ground bresking 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 Mendelsson (1986b) are
suggesting a causal relationship between transaction costs and
asset prices. Therr empirical results are based on rather crude
data however and implicit in their mode is an assumption that
turnover is unaffected by transaction costs. This assumption of no
transaction costs easticity in turnover is not applicable to red
world equity markets; most studies included in this literature
review find the transaction cost dagticity to be close to minus one.

Atkins and Dyl (1997) examine average holding periods and bid-
ask spreads for Nasdag stocks from 1983 through 1991 and for
NY SE 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
NY SE stocks over the period 1983-1992. They find that stocks
with smilar spreads can have a vastly different share turnover
and that a stock’s amortized spread cannot be predicted reliably
by its spread done. They find stronger evidence that amortized
spreads are priced than they find for unamortized spreads.

On the other hand severa 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 aso improve liquidity, which would leads
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 Amihud and
Mendelsson (1986b). It is dso possible that studies finding that
increased volume cause narrower bid ask spreads actualy are
observing the inverse causa relationship that narrower bid ask
spreads increase volume. There is clearly a need for further
theoretical work in this area as Amihud and Mendelsson (1986b)
dso emphasize when they evaluate their own theoretica
contribution. These theoretical issues are addressed in more detail
in Swan (2000) and Swan andWesterholm (2000b).



1. The STT reductions, models, specification of variables
and the data sample

1.1 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 dill
collected on OTC trades until the end of 1992 and is il collected
on securities trades outside the stock exchange.

1.2 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-, sendtivity- and sze
variables. Each variable is presented under subsections a) to k). In
table 2 we summarize the variables we use for estimation in a
correlation matrix.

1.2.1 Return and turnover rate variables
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a) The excess return we measure as the daily percentile change
from close to close in a stock-, portfolio- or index price less the
daily fraction of the annualized one month money market interest.
See equation (1). Monthly and yearly returns are aggregated as
the cumulative sum of the daily returns during the period.

Closing Price, - Closing Price,_, Interest Rate p.a. )
Closing Price,_, 365

Excess Return =

b) The logarithmic return is applied in estimations where the
model isin logarithmic form. See equation (2).

P Closing Pri Interest Rate p.a.
Excess Logarithmic Return =In OS_" n9 r.|ce‘ . Anter €pa (2)
Closing Price,, 365

¢) 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 (3).

Number of sharestraded, ©)

Turnover rate, = :
Number of shares outstanding,

We use the turnover rate for estimation of transaction cost
eladticity in turnover and for caculation of the amortized spread
below.

1.2.2 Transaction cost variables
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d) The bid-ask spread [BAS] in our study is measured as the
dally dosing bid-ask spread in the limit order book market from
Sweden and Finland and calculated as the relative bid-ask spread.
See equation (4). To define how we calculate the redized
transaction costs, the amortized spread, we also define more exact
measures of the bid ask spread the time weighed spread and the
effective spread.

Bid - Ask Spread = relativespread = Ask - Bid. _ ?@9 )
e g

€) The time weighed spread, equation (6) is obtained by weighing
the best bid-ask spread during the course of the trading day by the
length of time it has been exigent in the limit order book.

Timeweighedspreaq = (ASK - Bid)” Time + (Ask - Bid,)” Time +..+ (Ask,- Bid)

" Timeg

Time +Timg +...+Time
©)

f) The effective spread, equation (6) is the difference between
the price of an executed trade and the mid-point price between bid
and ask existent when the trade occurs.

Effective spread, = &rrade Price, - @aeASK + Bid g EBASK +Bid, 9 ©)
e e

2 a@é 2 g

g) The estimated amortized spread [AMS] in equation (7) is
caculated 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 dvided by number
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of shares outstanding that day. The estimated amortized spread
should approximately equal the amortized spread in equation (8).

, . _ (Ask - Bid,) . daily sharestraded

Estimated amortized spread, = (Ask.+Bid,), 2 sharesoutstanding ()

h) The actual amortized spread can be calculated more
accurately from limit order book data is 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
a the end of the trading day. See equation (8). The use of closing
spreads instead of effective spreads is not expected to have any
radical impact on our results, since we are more interested in the
relative changes in the spread than in the absolute level of the
Spread.

a g'rradepricet ~ (A * BId), 2. Gres traded 3
t:l,cé (ASK + Bidt) 5 2 tﬂ

Shares outstanding

Amortizedspread, =

)

1.2.3 Sensitivity variables

i) Sock price volatility measures the company specific risk or
the how much the stock price varies unrelated to other variables.
This unsystematic risk could be estimated from the CAPM as the
resdual that is not explained by the relation to the market
portfolio. Higtoric price volatility is traditionally measured as the
yearly standard deviation in the security’s return defined in
equation (9). Another less volume sensitive measure and thus
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more suitable for our study is the intra-day high low price
dispersion measure in equation (10)
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Stock price volatility =

©)

Standard deviation of the return calculated from the closing
price calculated as:

\/né (Closetoclosereturn)’ - (& Closetoclosereturn)’
n(n- 1

where n is the number of observations.

Stock price volaility = Daily high price- Dajl.ylow price (10)
Daily mean price

j) The transaction cost elasticity measures the sengtivity in
turnover rate to changes in transaction costs. A price elasticity
that measures the senditivity in prices to changes in transaction
costs can aso be measured. The most straightforward way to
estimate the eladticity at the current level of turnover rate and
transaction costs is using the basic turnover function (11).

t_=acP (11)

e

where a is a constant, ¢ is the transaction cost and b is the

transaction cost elasticity in turnover. The transaction cost
elasticity is expected to be negative for most stocks since lower
transaction costs generdly 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 elaticity.
(With higher we mean higher in absolute value since the
transaction cost elasticity is generaly negetive.)
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1.2.4 Szevariables

k) 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 (12).

Companysizeor market value of equity = Closing price” Number of sharesoutstanding

(12)

1.3 Estimated models

1.3.1 Estimation of transaction cost elasticity in turnover

To measure the impact of the STT changes we present and
estimate a set of models based on previous literature in the area,
paticularly Jackson and O'Donndl (1985), Amihud and
Mendelsson (1986) and Swan (2000). Using the models we
estimate expected effects of the STT reductions and compare
these to actuad changes in turnover, price, liquidity and voldtility in
the market. The purpose of the study is that our results may
provide a reference when the effects of future tax changes are
evaluated. The results may be applied to markets where thereis a
debate whether a STT tax should be introduced (eg US) as well
as to markets where the authorities are considering the possible
effects of further cutsin the STT tax (eg Australia).

To measure the turnover effects and the transaction cost elasticity

we apply the basic constant dasticity specification that explains
turnover with transaction costs:
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t,=ac’ 11)
where t is turnover rate, a is aconstant, c is transaction costs
and b is the transaction cost elasticity in turnover rate. This

model works well in earlier studies and has a strong intuitive
appeal. As a special case this turnover function can be derived
from a smple verson of a general theory of asset pricing
developed by Swan (2000). We dart by estimating this basic
specification on market level data for the full samples of daily data
from Sweden and Finland.

To study the relationships between the transaction costs and the
turnover rate in more detail and to be able to include control
variables for other possible determinants of the turnover rate we
agoply (11) in the form of an auto distributed lag modd in (13)
usng pooled daily data for individua stocks. The dependent
variable is the turnover rate measured as shares traded per shares
outstanding. The modd is estimated with the lagged dependent
vaiadble to adlow for partia adjustment of agents to new
information within a day. In addition to the transaction cost
variable that includes the STT, the brokerage fee and the bid ask
spread other exogenous variables expected to have an impact on
trading activity are considered as the remaining independent
variables. During the mode specification process the six
independent variables with a significant impact where the price-
voldtility, the interest rate leve, the exchange rate of the loca
currency, the surrounding markets return and the return and
volume of the US market. The price volatility may have to be
measured as the world market volatility excluding the investigated
market to make it fully exogenous. All independent variables are
lagged to adlow the model to ke used for predictive purposes. The
model aso has individua stock dummy variables when stock
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specific data is estimated to allow each stock to have a different
intercept. The model will also be tested with first differences in
interest rate, exchange rate and world market indices, to decrease
the risk of non-stationarity in the variables. The coefficients are
given the expected signs in the equation (13) below:

In(Turnover rate ;) (13

= a, + b In(Turnover rate .1);) - b 2 In(Transaction costs.
l,i))

+ b, In(Price volatility.1)) - b,In(Interest rate.1,i))

+ b, In(Exchange rate.1 )

+ by In(Swedish/ Finnish market returng.1iy) + b, In(US
market return;)

+ bgIn(UStraded volume ;) + bg_; Individual stock

dummies.
The variables are measured as follows:

Turnover rate is measured as daily shares traded per shares
outstanding for each stock and 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 daly 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 dally market index ghange on the Hesinki stock
exchange.US return is the daily change in the Dow Jones
industria average or in the CRSP index. US traded value is the
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total daily vaue traded on NYSE and US volatility is the daily
variation in the market index.

Our primary interest in the estimation of (13) is the impact of
transaction costs on the turnover rate. Thisimpact is measured by
the coefficient for the transaction cost variableb,. This

coefficient measures the short-term transaction cost eagticity.
The long-term transaction cost elagticity is calculated by adjusting
the transaction cost coefficient with the coefficient for the lagged
dependent variable b, as follows the long-run transaction cost

eadticity is b, / (1-b,). Since the mode isin log-log form thisis
directly the long run transaction cost elagticity in turnover.

1.3.2 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 equations (144), (14b) and (15). 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 in equation (14a). 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. dl in price relative form. If the returns where caused by
known public information we would expect equation (14a) to at
least partly hold:

Daily return in domestic stock market index (149)
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= a, +b, Short term interest rate + b, Term structure + b,
Exchange rate

+ b, USMarket return
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If the STT change have an effect on prices we would expect
(14b) to at least partly hold:

Predicted proportional tax induced change in price (14b)

_ Change inb,
(D,°/ P%)-Change inb )

where by is the benefits from transacting less the costs of
transacting for individual i and D is dividend returns received by
individual i and P current price of the assets i is holding. We
consider that investors are faced with a choice between trading or
keeping the stock, a trade-off between expected future dividend
returns and the trading proceeds. To be able to test which of the
above factors that have a stronger relation to the price change we
suggest an estimation of the following form:

ClosingPrice - Closing Price _ InterestRatep.a..
ClosingPrice 365

ExcessReturn= t

=a;+bx((ct-c 1) /cCw1)+ b,x(Mean Market Cap) +
bSXtt->t-1+

+ b, Short term interest rate + b, Term structure +
bs Exchange rate + b, USMarket return 15)

The purpose is not to exactly explain the excess return but to
determine if the changes in transaction costs have an impact on
prices when known market information is considered. In equation
(15) we include the change in transaction costs c over the
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investigated period, where ¢ is measured as the sum of the
relative bid-ask spread, the average brokerage fees and the STT.
The market capitaization is the average of the market
capitdization in t-1 and the maket capitdization in t.
Thet,_.,_, 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 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 indudtrial average or in the CRSP index.
The modd is adso edtimated with first differences in al
independent variables to correct for non-datinarity in the
variables.

To be able to more exactly measure the price impacts of changed
transaction costs on specific assets or markets we apply theory
from Swan (2000). We estimate the price easticity using a
liquidity-based capital asset pricing model with endogenous
turnover. The model recognizes the benefits of the liquidity effects
created by a change in transaction cost and is applicable to

markets with any level of transaction cost elagticity. The

transaction cost easticity in prices can be estimated by the
endogenous trading model as equation 5.

Price Elasticity Pg (16)
i i
LI gt et
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where ? 15 the turnover rate, ¢ transaction costs (including tax,
brokerage fees, bid-ask spread, market impact costs and
opportunity costs), D / p® dividend yidd, r¢ the risk free interest
rate and ep the equity premium (the excess return on equity
including dividends compared to the return on bonds). This price
elagticity has an intuitive interpretation as the total transaction
cogts redlized through trading (the amortized spread) discounted at
the security’s cost of capital. The sengtivity of the price to
transaction cost changes is thus proportional to the ratio d the
value of transacting versus the expected equilibrium return on the
security.

1.3.3 Estimating the impact of transaction cost changes on
liquidity

To measure the impact of the STT changes on liquidity the ided
eguation would include information on the depth of the order book
and measures of the market impact of different sized trades.
These measures may not be available for all markets however and
certainly not to al participants in the market and we present a
publicly available proxy that should measure iquidity better than
the commonly used market capitalization or plain volume. In model
(17) 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
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trading activity in individua stocks. A lagged impact of the
dependent variable number of trades is expected why we also
include a lagged dependent variable in the equation. The modd is
in multiplied form and will thus be evauated in logarithmic form:

In(Number of trades ) a7

= a, + b, In(Number of tradesq.)) + b,In(Trade size;.,)) +

b, In(Transaction

costs (.1)) + b,In(Price volatility (.1)) + bgIn(Interest rate .1))

In model (18) we replace the transaction cost variables with a
STT change dummy that takes the value O before the STT change
and the value 1 after the STT change. For markets with several
changes we use a dummy for each change. We aso add dummy
variables for devaluation of currency and the changes in foreign
ownership legidation that alowed non resident investors to invest
freely in the market. This gives an opportunity to compare the
impact of these liquidity enhancing structural changes.

IN(Number of trades)

(18)
= b, In(Number of tradesq.1)) + b,In(Trade size;.s)) +
b, STT change dummy (;.q
+ b, Currency devaluation dummy (.;) + ? 5 Foreign
ownership change dummy (.1

We aso test models (6) and (7) with measures of term-structure
changes, international stock-market measures and market impact
measures showing the liquidity effects of trading before and after
the changes. An incluson of dummy-varigbles to alow for
separate intercepts for the individual stocksis also tested.
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1.3.4 Estimating the impact of transaction cost changes on
volatility

In model (13) we estimate the impact of price volatlity on
turnover rate. An edtimation of the direct effects changes in
transaction costs have on voldtility is also motivated since one of
the arguments for an introduction of STT are that the increased
costs of trading would reduce volatility. Equation (19) measures
the direct effect of transaction costs on voldility.

In(Price Volatility ;) (19)

= a, + b,In(Price Volatility (1)) + b,In(Transaction costs-
1) + b, In(US market volatility ()

The price volatility is measured as difference between highest
traded price and lowest traded price on average price and as daily,
weekly and 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 (19)
is aso tested with the control variables used in equation (13) and
(18).

All models are congtructed using input variables publicly available
at the time of estimation to emphasize the predictive purpose of
the models. When variables are considered for incluson we try to
choose variables that generaly are used in by market participants
for predictive purposes. This approach may 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
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variables are endogenous. We test the models both with the
previous and the same days US return, volume and volatility data
since thisinformation 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 magjor market or world market
data. We dso estimate the models correcting for possible time
trends using the residuas from a regression of the dependent
variable against time as the dependent variable.

1.4 The data sample

The data used in this study include detailed daily data from the
Swedish stock exchange (Stockholms Fondbors)! and &l on-
market trades and a sample of quotes from the Finnish Stock
Exchange (Helsingin Arvopaperiporss)®. For Sweden the data
consists of daily number of traded shares, volume in SEK, number
of trades, 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 is 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 al shares traded on the main list over
the period (at the end of 1992, 118 companies with severa share

! Since 1998 the Stockholm stock exchange is a subsidiary of the OM Group Ltd
which is a public company also holding the mgjority of the sharesin the Swedish
Options Brokers, the Swedish options and futures exchange.

2 Since 1998 the Helsinki stock exchangeis a privately held limited company Hex
Ltd. following a merger with the Finnish Options Brokers the Finnish options
and futures exchange.
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series) is used for analysis of price impact of the tax change, for
liquidity analysis and for market descriptive purposes.

For Finland the data consists of all trades for the 30 stocks that
have been traded during the whole period 1991, 1992 and 1993.
An overview of the Swedish and Finnish stock market
development during the period 1987 to 1998 is provided in table 1.
The trade data includes trading price, volume, buying and selling
broker dedler as well as information if the trade is made in the
limit order book market (downstairs) or in the inter broker dealer
market (upstairs). See Booth et a (1998) for a study of the
distribution of trades between the upstairs and downstairs markets
in Finland.®> The data is centered on May 1, 1992, the date the
stamp duty reduction became effective in Finland. In addition a
sample of al shares traded on the main list (138 at the end of
1993) is used for anadlysis of price impact of the tax change, for
liquidity anaysis and for market descriptive purposes.

The individual stock returns are corrected for dividends 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 al-share stock indexes for Stockholm and
Helsinki adjusted for dividends.

To measure the turnover rate we use market capitalization and
turnover measures for individua 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

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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York stock exchange to proxy world market developments. We
use the preceding days measures of the US stock market return
and activity since due to the time difference New York opens
when the Nordic markets close and most of the effects of New
York (and Asid) 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 adso 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 ingtitutiona
environments.

While the variables in this study make use of intra-day variations
(i.e. detailed trade records, bid-ask spread, market impact costs,
and s0 on) al 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 tota of 15000
observations.

The primary criterion for incluson in our sample is that a stock
must have a closng 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 invedtigated
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 percent, when the stocks have not
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been traded. In the Finnish sample of 30 stocks there is an
average of 32 trading days of the 500 days or 6.3 percent, when
the stocks have not been traded. This should not be a major
problem since all of these stocks have bid ask quotes for al 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 natura consegquence 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 occurs before the changes in STT
when some of the trading has migrated to other markets and some
trades that may have occurred under lower transaction costs are
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 an company level will be performed on a sample that
represents al larger capitalization companies and several smaller
companies in Sweden; a total of 61 percent of total market
capitalization at the end of the investigated period. The sample of
companies wsed for Finland represents 81 percent of the market
capitalization at the end of the investigated period.

2. Empirical findings
2.1 Economic environment

The market was considerably more active after the changes in
STT. In the Swedish case there was no other mgjor structura
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 fal 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

29



starting about one year after the final STT change we have to be
aware of these effects on our findings.

In Finland we can see a substantia increase in turnover when we
compare the traded volume during one year before the STT
change to traded volume one year after. When we look at a four
months period before and after the STT change the turnover of
shares does however decrease dightly. One of the reasons for
this is that despite an improved environment for securities trading
there was 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 a economic policy that was
defending a weakening currency with higher interest rates. In this
gtuation a flight of capital offshore is expected. During the
autumn 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 both due to the
adjustment of the exchange to the lower currency and to the
improved outlook for the exporting sector, a vitd part of the
Finnish economy. Also by the beginning of 1993 the redtrictions on
foreign investments in Finnish securities was 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 price level aswell 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.

An increasing trend in the 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
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during the late 1980s in most other markets with increases in
activity coinciding with narket de-regulations and upheavals of
market restrictions. In our study we are investigating one of the
possible reasons for thisincrease in turnover the improved liquidity
associated with lower costs of transacting. If there is a trend in
turnover however this may have an impact on our findings. We
estimate comparative results correcting for any trends over timein
turnover.

2.2 Predicted effects

Before we examine the actua impact of the STT changes that
occur on these markets we predict the expected effects based on
our models. 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.
When we know the percentua change in STT and when we
assume that the change in overdl 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 percent was 23 percent of average
total transaction costs. The second STT change was 30 percent of
total transaction costs. The abolishment of STT in Finland
accounted for 20 percent 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. Secondly we then expect the total
effects on transaction costs including expected changes in
brokerage fees and bid ask spreads are 36 and 56 percent for the
Swedish STT changes respectively and 37 percent for Finland.
Thirdly we estimate the transaction cost elasticity in turnover
applying mode (13) to daily market data available up to the day
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before the STT change, (see tables 3 and 4). We estimate the
transaction cost eadticity in prices gpplying modd (16) to
aggregated data for the year before the STT change, (see table
6). For Sweden the turnover elagticity estimates are -0.908 and -
0.906 while the price dadticity estimates are -0.211 and -0.175.
For Finland the turnover eadticity estimate is -1.388 and the price
eladticity estimate is -0.177. Finally we use these estimates to
calculate the impacts on the current volume, turnover rate and
market capitaization to predict the turnover and price level after
the STT changes. The effects are calculated with equation (9)
and (10) asfollows.

Predicted volume = (20

Current volume * Trans. cost elasticity wrmove* Change in
Trans. costs STT,BRK,BAS

Predicted market capitalization = (21)

Current capitalization * Trans. cost elasticity yice* Change in
Trans. costs srrere.BAS

When the turnover and price reactions are estimated using data
available the day before the change in STT and equations (20) and
(21) we can observe a substantia increase in turnover and a
significant increase in prices. For Sweden we predict turnover to
increase by 30 percent with the first STT reduction and another
54 percent with the second reduction. The respective increasesin
the turnover rate are from 18 to 23 percent in the first reduction
and a change to 35 percent in the second reduction of STT. For
Finland we predict yearly turnover to increase by 51 percent and
the turnover rate to increase from 10 to 14 percent as a result of
the STT change. When we apply equation (21) to the data
avallable a the time of the STT change, the predicted price
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changes for Sweden are 17.3 percent summed over both STT
changes and 6.6 percent for Finland. Compared to the predicted
increases in market capitaization the forfeited tax revenue
amounts to approximately 2.0 percent for Sweden and 1.6 percent
for Finland. When we compare these predictions to actud
changes in turnover and prices 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 leve 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 al 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 vaues 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 percent for Sweden and 47 percent
for Finland, (not reported here). When we use lagged independent
variables the adjusted R sguares are 56 percent for Sweden and
36 percent for Finland, (see tables 3 and 4). The F values are till
highly dgnificant and the t-values for the transaction cost
coefficients are 39 for Sweden and 20 for Finland.
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2.3 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. Here we estimate the model

using data for the period leading up to the STT changes and data
for one year before and one year after the changes. This way we
measure the actua impact of an exogenous change in transaction
costs and are able to assess the dynamics of the eadticity in
transaction cost and asset prices. We are still using lagged values
asinput variables. The results 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 a dightly 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).

We aso estimate the significance of dummy variables for the STT
change, currency crisis followed by the devauation of the loca
currency and free foreign ownership of shares. Our results
indicate that a significant part of the increase in turnover rate
seems to have been caused by the stamp duty change. The
devauation of the currency has a strong impact while the free
foreign ownership has a moderate impact on turnover rate. We
also achieve consistent results using market aggregate data and al
shares indexes as price measures. These findings show that for
markets where individuad stock data is not avalable the
estimations can be done usng market aggregate data to achieve
similar results. The transaction cost eagticity in turnover for the
total market over the period 1987 to 1998 is estimated to be —1.03
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(t-value 21.7 and R? 0.77) for Sweden and —1.12 (t-value 10.5 and
R? 0.67) for Finland, (not reported here).

A division of the samples from both markets into groups according
to capitdization is performed to measure if the sendtivity to
changes in transaction costs is larger or smadler in higher
capitaization stocks. To the extent that larger capitalization stocks
can be considered to be more liquid, we would expect a higher
senditivity since the 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 capitaization and till 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 divison
in portfolios using bid-ask spreads or turnover rate may be a better
way to define groups of stock with smilar level of liquidity.

In table 5 we present the size portfolio results. On 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. Overal the transaction cost
eadticity in turnover rate decrease with capitalization as expected.
On the Finnish market the highest capitalization stocks are less
sengitive to the changes in transaction costs than the medium sized
companies. The transaction cost easticity in turnover rate is the
lowest for small capitdization companies in Finland as well.
Overal we conclude that higher capitaization is associated with
higher transaction cost elagticity in turnover rate. Our findings aso
indicate that higher trading activity and lower bid-ask spread is
associated with higher transaction cost elagticity in turnover rate.
These observations are important as they show that each security
has a different transaction cost elasticity and that the elasticity for

35



the whole market cannot be imposed on a single stock or asingle
group of stocks.

To correct for possible trends in the volume and turnover rate
over time we edtimate the above equations using the residuals
againg 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 eadticity are dightly lower when de-trended
turnover measures are used, (not reported).

The estimated coefficients are sufficiently robust. The Durbin-
Watson dtatistic is close to 2 and the Durbin’s hstatistic has a
mean close to zero and standard deviation close to one which
indicates low autocorrelation in the data used to estimate of the
auto-distributed lag model (13). A st of tests for
heteroskedasticity in the error term show some signs of
heteroskedasticity. When we agoply White's (1980)
heteroskedastic-consistent covariance matrix the estimated
coefficients are still significant with a dight 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
gill smilar and dgnificant. The transaction cost eadticity
increases however since these transformed money market
measures have a weaker explanatory power in the model, (not
reported).

2.4 Observed price effects

The predicted pice effects of the decreasing transaction costs,
17.3 percent for Sweden and 6.6 percent 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

36



capitalization is dill substantia in proportion to the decrease in
revenue for the receivers of transaction costs.

Since the eimination of the STT taxes in Sweden and Finland
were results of a 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 pat of a larger tax reform and the proposal to the
parliament was announced much earlier for both changes. The
proposal to change the 2 percent STT in place since 1986 to 1
percent (two-sided) was presented March 29 1990, while the
change was introduced 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 Svedish cases we are
looking at the price reactions both around the date of the proposa
and on the introduction date. In Finland the decison 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 was presented and around the date when they where
introduced separately. In Sweden the price impact of the two
announcements is 0.38 and 2.47 percent for the 121 most liquid
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stocks and -0.46 and 2.56 percent for the market index’. The
reaction to the second proposa to abolish the STT completely is
stronger than the reaction to the initid reduction. The price
development is negative during the introduction dates in Sweden.
The introduction of the STT change is no surprise, since the
decision was finalized much earlier. In Finland the price effect
including announcement and introduction was 6.2 percent for the
30 most liquid stocks and 5.51 percent for the market index in
Finland. The Finnish case is more clear-cut since the tax has been
edtablished for a long time and it was cut to improve the
functioning of the market. Also the announcement and
introduction occur 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.

2.5 Test of the impact on prices

The effects of the STT changes may not be fully incorporated into
prices until the improvement in liquidity have 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 14 and a haf months after the second change in STT.
For Finland the estimated level of turnover is reached just under 8
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 percent compared to the

4 Stockholms General Index is a capital weighed index of al stocks on the
Swedish Stock Exchange.

® The Hex Index is a capital weighed index of all stocks on the Helsinki Stock
Exchange.
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level before the change in STT. This is however 0.5 percent less
than the return on the interest rate market of 14.4 during the same
period. For Finland the increase in market capitaization for the
whole market is 8.6 percent compared to the level before the
change in STT. This is 0.8 percent less than the return on the
interest rate market of 8.89 percent 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 may 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 four percent 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 severa
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 proposa 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 to new transaction cost levels can be explained by
changes in transaction costs. This period is 14.5 months for
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Sweden and 8 months for Finland. We apply equation (15) from
section 3 to estimate the relation between the excess return and
the change in transaction cost and include as control variable for
size the average market capitalization and as control variable for
liquidity the turnover rate during the predicted adjustment period t-
1 to t. Other control variables measuring the market environment
during the period cannot be inclued in this estimation due to a low
number of data points why we edtimate a simpel verson of
equation (15) in equation (22) below.

=a;+bx((c¢-ct1)/cC 1)+ b,xMean Market Cap +
+bhyxt, oy (22

The findings are presented in tables 8a and 8b. For the Swedish
sample of 80 stocks the relation change in transaction costs to the
excess return is significant both for the one month period and the
14.5 month periods after the STT change. When the change in
turnover rate or dternatively 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, (see table 8a). The estimations on the
Swedish data indicates 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
sguares are between 4.7 percent for the first month after the STT
change and between 6and 8 percent for the longer adjustment
period. For the sample of 30 Finnish companies none of the
variables are significant, (see table 8b).

We conclude that the price effects are in line with expectations
for a STT effect, with postive 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 dso
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in line with our estimated price changes for both markets
supporting the applicability of the presented modes. 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 strike of luck.

2.6 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 (17) and (18). The
findings are reported in table 9.

For both markets the liquidity measured as the number of trades
scaed by trade size has improved significantly after the STT
changes. In Sweden the total abolishment had a larger impact an
trading activity than the earlier cut of equa size. In the case of
Finland in addition to the STT change a large part of the increase
in trading activity is due to the two other mgjor 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
devauation picks up most of the effect. The change to free
foreign ownership of shares has more long-term effects and is one
of the mgjor factors in sustaining the growth in the Finnish market.
The effect of the change to free foreign ownership of shares
appears to have little impact during the investigated period with
positive price and turnover effects picked up by the dummy
variable during three days after the change of January 1993.
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2.7 Observed volatility effects

In the regressions presented in table 3 the volatility coefficient
measured as the difference between high and low price to
average price, takes a dgnificantly 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 voldtility. This is confirmed by the
regressions of voldtility against transaction costs using equation
(19) and reported in table 10. The long term transaction cost
eladticity in high low dispersion takes a significantly positive value
a 0.40, (long-term coefficient derived from short-term and lagged
transaction cost variable). The Finnish case give an indication of
increasing volatility with higher turnover around the STT change,
that we interpret as a result of the extreme volatility on the
downside during end of 1992. A more detailed study of 1992 with
regards to volatility is suggested for future research. In table 11
aggregate market data is analyzed over alonger time period and a
postive relationship between transaction costs and voldtility is
documented for both markets. In these estimations the volatility is
measured as the weekly variance in logarithmic returns, US
market volatility is included to measure internationd volatility
changes and traded value is included to pick up the relationship
volume to volatility. The argument that higher transaction costs
would decrease voldtlity is as follows not supported by our
findings. Particularly in the Swedish case lower transaction costs
appear to have a decreasing effect on volatility in securities
prices.
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2.8 Comparison to other markets where the STT has been
changed

The case of Sweden’s STT reductions can be compared to
Audrdlia where a smilar halving of stamp duty on securities
trading have taken place and a total abolishment of the tax may be
considered. The halving of the STT in Sweden increased turnover
by 30 percent and prices by 7.5 percent. An improvement of
social welfare net revenue losses of 14 billion SEK (1.7 billion US)
can be associated with the STT change. In Australia the turnover
of shares increased after the halving of the stamp duty by 26.2
percent, the price reaction to the announcement was 1.73 percent
and a net 4.6 billion AUD (29 bhillion US) increase in socid
welfare can be associated with the tax change. The Swedish tax
was initidly higher a 2 percent compared to 0.6 percent for
Audtraia. Thusthe loss in tax revenue was substantialy higher in
Sweden. Since the tax in Sweden was left at one percent in the
first change the following increase in capitdization was aso
lower. Correcting for these differences the increase in
capitalization of about 20 times the forfeited tax revenue in
Sweden and about 40 times the forfeited tax revenue in Austraia
are very much in line. The total abolishment of atax on securities
trading in Sweden in December 1991 is followed by a substantial
increase in turnover and prices. The full effect is reached 14
months after the a&bolishment of tax with the increase in
capitaization net revenue loss of 70 billion SEK (8.5 hillion US).
The current position of Stockholm as one of the leading European
exchanges with a yearly turnover at the same level as and larger
capitaization than AMEX in the US would not have been reached
with a one percent STT tax on trading.

Since the level of tax in Austrdia is one third of what the levd of
tax was in Sweden we may not expect as drastic changes in
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turnover and capitalization if the tax was to be lowered or
abolished in Australia. On the other hand today’ s market are more
efficient and liquid than they were in 1991 and 1992 when the
Swedish STT changes took effect. We have in this paper showed
that decreased transaction costs have a larger impact on the
turnover in more liquid stocks (with high capitdization) and earlier
studies have dso found a higher sensitivity to transaction cost
changes on more liquid markets.

The case of Finland's stamp duty reduction can be compared to
New Zealand and Singapore where the stamp duty on securities
trading has been abolished. In preliminary findings from Singapore
we detect an increase in the turnover of shares after the STT
abolishment in early 1997. A more detailed study of Singapore is
required to draw any conclusions from this.

3. Conclusions and Resear ch Agenda

We set out to apply a model that can accurately predict and
measure the effects STT changes have on the turnover rate and
asset prices. We specify amodel that predicts 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 adjustments downwards
are poditive. 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 dgnificantly negative coefficients for
transaction costs. The transaction cost elasticity in turnover for
the Swedish stocks is estimated to be between —0.906 and —1.002.
The easticity for the Finnish stocks is estimated to be between —
1.27 and —1.39. On both markets other transaction costs such as
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brokerage fees and bid ask spreads have rapidly followed the
changein STT in the expected proportion.

Transaction costs have remained on a higher level in Finland than
in Sweden. The transaction cost eladticity levels as well 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 is an indication that
there is further means of increasing 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
liberdization 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
abolishment 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
elagticity of -1 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 hat 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
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retained. These findings also emphasize that transaction taxes
may have negative effects other markets such as real estate.

Further analysis of the price effects of transaction costs can be
carried out in the capital asset pricing framework. The effects of
transaction cost changes on the premium demanded on less liquid
assets such as stocks compared to the premium demanded on
more liquid assets such as bonds can be evaluated. A new
approach is needed particularly since in this paper we show
empiricaly that the long run transaction cost elasticity in turnover
for two Nordic markets is greater than one in absolute value. We
find that traditiona theory cannot explain asset prices correctly
and a more dynamic asset-pricing modd incorporating endogenous
trading is needed.
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Appendix A
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.

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 al
components above. On markets where the market impact costs
and opportunity costs cannot be measured a good proxy for
transaction codts 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.
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Appendix B
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 aso holding the mgority of the shares
in the Swedish options brokers, Sweden’s options and futures
exchange. Swedish stocks have since the late 1980s been traded
in afully 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 celular 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 congists 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] ae 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 closaly
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 dua capacity deders
(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 dl 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 individualy
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 exchangeis currently using aversion
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 Hesnki
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. Thisis occurring in connection
to co-operation agreements with Deutche Borse AG and Eurex.
The technica implementation of a COLOB trading system should
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not have any impact on the basic functions of a limit order book
driven market.
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Table 1 Summary tatistics for Sweden’s and Finland' s stock
exchanges.



Stockholm 1987 1988 1989 199C 1991 1992 1992 1994 199t 1996 1997 199€
All Shares,

SEK

Trading volume billion 128 119 124 104 131 172 339 659 665 918 1345 182¢
Y ear-end market value 42 630 800 558 558 552 892 977 118C 1688 2164 24132
Turnover Rate percent VD 19 16 15 21 R 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 7 19 66 22 7 6 21 39 17 18 54 36
de-listed companies, net 20 23 26 30 35 3 21 16 2 12 22 21
Listed companies year- 230 226 266 258 230 205 205 228 223 229 261 276
end

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 348C 4426 4702 6701 7356 10016
Averaoe Trade Size1000 204 204 233 171 178 186 244 294 288 320 335 350
Number of Trades 401 346 308 371 492 683 130¢ 2074 226¢ 2697 3640 4708
Mean Daily Vaue 498 457 449 374 499 659 1274 2405 2502 3434 4900 659€
Market Cap 412 614 744 525 540 540 839 892 1141 1595 1838 205¢
Turnover Rate percent 27 22 16 14 20 R 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 2 15 16 19 11 14 13 8 8 6 34 10
Listed companies year- 157 151 144 132 127 118 112 114 126 128 100 105
end

Helsinki 1087 1988 1989 199C 1991 1992 1993 1994 199t 1996 1997 199€
Main Listed Shares,

FIM

Trading volume billion 256 29.7 317 153 63 103 453 684 829 101.11861 317.0
Mean Daily Value 1000 105.7 124.9 1315 62.1 254 40.9 184.6 274.6 333.4405.1 747.6 1268.6
Market Cap billion 786 127.31249 82.8 59.0 64.0 136.7 181.6 191.7 284.9 3894 784.0
Turnover Rate 338 249 265 18.7 107 161 34.0 377 433 435 499 415
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- 5 69 83 77 65 6 58 65 73 71 80 131

end

Note: SEK isthe 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.

Table 2 Correlation matrix for the variables estimated by modd 13
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Stockholm
Estimated Variables Tt Tau C R+t V USr USt USv

1. Ln(Turnover Rate t) 1.00

2.Ln(Turnover Ratet1)  0.65 1.00

3. Ln(Trans. Costs -3 -051 -0.50 1.00

4. Ln(Interest Ratet1) 0.06 0.05 0.08 1.00

5. Ln(Volatility +1) 056 -0.65 054 -001 1.00

6. Ln(US Return t1) 0.10 0.09 -0.24 -0.07 -0.08 1.00

7.Ln(USTradedVal.+1) 0.04 0.06 -0.11 -0.01 -0.05 0.48 1.00

8.Ln (USVoldtility t1) -001 -0.01 0.04 -0.02 0.01 -0.15 0.04 1.00

Helsinki
Estimated Variables Tt Tu C Rt V USr USt USv FX SWr

1. Ln(Turnover Rate t) 1.00

2.Ln(Turnover Ratet1)  0.46 1.00

3. Ln(Trans. Costs t-1 -036 -0.35 1.00

4. Ln(Interest Ratet) -019 -020 026 1.00

5. Ln(Volatility 1) 028 051 -0.28 -0.17 1.00

6. Ln(US Return t1) -003 -0.03 004 0.04 -003 1.00

7.Ln(USTradedVal.+1) 026 0.28 -0.26 -0.35 0.24 -0.04 1.00
8. Ln (USVolatility) -003 -0.03 003 001 -0.01 002 0.02 1.00
9. Ln (Exchange Ratet1) 0.36 0.36 -0.35 -041 0.32 -0.06 0.65 -0.08 1.00

10. Ln (Swedish Returnt1) -0.15 -0.15 0.44 -0.31 -0.15 0.01 -0.15 0.06 -045 1.00

The turnover rate is calculated as daily number of shares turned over per market
tradeable shares outstanding. The transaction costs are the sum of the relative
bid-ask spread, the average brokerage fees and the STT. Interes rate is the
annualized one month market rate. Volatility is measured as the 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 NY SE and
US volatility is the daily variation in price. Exchange rate is the Bank of Finland
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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.

The relationship of turnover rate (number of shares traded /
shares outstanding) to transaction costs and a set of
macroeconomic variables. The data set conssts of 80
representative stocks for Sweden over the time periods 1.1.90 to
30.11.92. The coefficients are estimated from time series
regressions of the following logarithmic form (auto distributed lag
modd):

In(Turnover rate ;) (13

= a, +b,In(Turnover rate 1)) + b,In(Transaction costs.
1)+ + b, In(Price volatility.1)) + b ,In(Interest rateg.y) +
b, In(US market index ) + by IN(US market volume ) +
b-.; Individual stock dummies.

The estimated transaction cost elasticity is reported under Trans.
Cost Elasticity. T statistics are reported beneath the coefficientsin
parenthesis. (The coefficients for the individua stock dummies are

not reported)

Stockholm 1.1.90t031.12.90 1.1.90t030.11.91 1.1.90t030.11.92

Independent Variables

Ln(Turnover Rate,) 0.18912 0.17149 0.23270
(25.49) (32.21) (57.25)

Ln(Trans Costs 1) -0.73625 -0.7505 -0.768758
(-16.59) (-26.32) (-39.15)

Ln(Interest Rate, ;) 1.1974 0.85433 1.1135
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(5.27) (4.93) (22.07)

Ln(Volatility ) -0.11660 -0.11582 -0.14595
(-7.77) (-10.77) (-16.26)

Ln(DJA 1) -1.2741 0.5276 1.5924
(-2.98) (1.47) (11.31)

Ln (US Traded Vaue, ;) -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
RZadjusted 0.5452 0.5625 0.5658

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 dependent of the lagged dependent variable turnover rate.
The volatility coefficient takes the expected sign with high significance. The sign
for the interest rate in Sweden is positive due to constantly increasing interest
rates during the sample period. When a longer sample period is applied and the
problem disappears. The lagged US return have a positive correlation with the
turnover in Sweden for the longer sample.
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Table 4 Effects on turnover rate and transaction cost elasticity

- Individua stocks Finland.

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 from time series
regressions of the following logarithmic form (auto distributed lag
modd):

In(Turnover rate) (13

= a, + b, In(Turnover rate (.;)) + b,In(Transaction costs-
1)+ + b, In(Price volatility.1)) + b ,In(Interest rateg.y) +

+ b, In(Exchange rate.;) + by In(Swedish market returng.y)
+ + b, In(USmarket return ) + by In(US market volume ) +
+ by_; Individual stock dummies.

The estimated transaction cost easticity is reported under Trans.
Cost Eladticity. T statistics are reported beneath the coefficientsin
parenthesis. (Individua stock dummies are not reported)

Helsinki 1.5.91t030.4.92 1.5.911t030.4.93
Independent Variables
Ln(Turnover Rate.1) 0.14481 0.20054
(11.36) (22.45)
Ln(Transaction Costst.1) -1.1871 -1.0183
(-13.91) (-20.42)
Ln(Interest Rate 1) -0.0007 -0.4687
(-0.0040) (-3.822)
Ln(Volatility t1) 0.00416 0.01428
(0.8933) (4.527)
Ln(DJA 1) 2.8790 -0.28038
(2.97) (-0.53)
Ln (USTraded Value+.1) 1.2235 0.89099
(7.54) (8.63)
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Ln (Exchange Rate.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
R?adjusted 0.2548 0.3474

The volatility coefficient for Finland has lower significance and a surprising sign
possibly due to high downside volatility immediately after the STT change.
When a longer sample is analyzed the coefficient for the volatility takes the right
sign for Finland as well. The lagged US return and turnover have positive
correlation with the turnover in Finland. We have included the exchange rate and

the Swedish market return to test their applicability for the model.
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Table 5 Effects on turnover rate and transaction cost elasticity —
Grouped by sze

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 groupswith
group 1 composed of the highest capitalization stocks and group 5
of the lowest capitalization stocks. The coefficients are estimated
from time series regressions of the following logarithmic form:
In(Turnover rate) (13)
=a, + b, In(Turnover rate .3)) + b,In(Transaction costst.y))+
+ b, In(Price volatility(.1)) + b ,In(Interest rate.q)+

+ b, In(Exchange rate.;)) + b In(Swedish/Finnish market
indexq.y) + b, In(USmarket index ¢) + by In(US market
volumey) + bg_; 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 eadticity are significant on the 1 percent level in
al regressons. (The coefficients for some exogenous
macroeconomic variables are not reported).
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Dep. Variable Independent
Variables
Ln(Turnover rate) Ln (Trans.
Costs)
(t-1)
Stockholm
1.1.90-30.11.92
1 high MCap -0.8420
2 -1.2519
3 -1.1850
4 -0.9116
5low MCap -0.3236
Helsinki
1.5.91- 30.4.93
1 high MCap -0.3833
2 -1.1809
3 -1.3867
4 -2.0859
5low MCap -0.7513

(t-1)

-0.11691
-0.15497
-0.23828
-0.34933
-0.30205

0.91978
0.00690
0.00796
0.02397
0.00059

Ln(Volatility) Ln(Int. rate)

t1)

0.37407
0.80560
1.1347
0.89945
0.65698

-0.31053
-0.87871
-0.23560
0.09148

-0.33872

Ln(US
Volume)

(t-1)

0.25976
0.19204
0.36511
0.43514
0.09712

0.75388
0.85016
0.96086
0.98195
0.83732

Trans.
Cost
Elasticity

-2.46
-2.88
-2.07
-1.30
-0.50

-0.69
-1.58
-1.74
-2.83
-1.08

N

11600
11600
11600
11600
11600

2970
2970
2970
2970
2970

2
Radj.

0.620
0.637
0.349
0.209
0.167

0.306
0.274
0.339
0.393
0.190
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Table 6 Estimation of transaction cost elasticity in prices

Using eguation (16) 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 aso
reported.

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 002795  0.0330 0.351 0.01593  0.0414
PE=t*c/DI/p 0.2730 0.1905 0.1352
including g g g
dividend growth rate: 0.01 0.02 0.03
PE=t*c/(D/lp)+g 0.2703 0.1868 0.1313
Average estimated Price Elasticity: 0.1961
All SharesHelsinki Finland 1991 Finland 1993

t [ D/p t [ D/p
Input 01024  0.04838 0.0337 0.1483 0.0307 0.0159
PE=t*c/Dlp 0.1472 0.2870
including g ¢]
dividend growth rate: 0.01 0.03
PE=t*c/(D/p) +g 0.1458 0.2786
Average estimated Price Elasticity: 0.2122

t denotes turnover rate, c total transaction costs (Bid-Ask spread + Brokerage Fees+ STT) andD/p the
yearly dividend per pricein the beginning of the year.



Table 7 STT change introductions and consolidated price effects

The table is an overview of te price changes (unadjusted 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 aso
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 EXxp.
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).
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Sweden Announced Announced  Announced Introduced Announced Introduced Estimated
— 0 2410/83 11386 20/3/00 VOl 18/10/91 1/12/91 Turnover

Transaction tax rate 1% 2% (1%) 1% (0%) 0% Reached

Price Effect "

- 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. " -0.13% .. -057%

Tax Revenue Year BSEK ... 7.54 9.73

CapitalizationChng BSEK ... 15.0 729

Finland Intaxlaw  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 """

- 30 Liquid Stocks 2.23% 3.93% 5.23%

- All Shares Index 169%  381%  5.10%

Est. Return End. Trad. 6.56%

Exp. Return Int. " 061%  0.80%

Tax Revenue Year BFIM .. 0.062

CapitalizationChng  BFIM ... 517

Notes:

Y 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.
The expected return based on the daily reactionsin the al share index to changesin interest level and the US
m)market during 10 days prior and 10 days post not including the days when the price reaction is measured
The price effect for the Finnish datais 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.

)
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Table 8 a Test of the price effects

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 from time series
regressions of the following form:

Closing Price, - Closing Price.; Interest Rate p.a.,

Closing Price,, ) 365

=a,;+b,x ((ct-Ccr1)/Cr1)+ b,x(Mean Market Cap) +

Excess Return = t

+b,xt (15)

t->t-1
In equation (15) we include the change in ¢ 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 capitaization in t. The tota turnover rate ? 21
measures number of shares traded to shares outstanding during
the period). Alternatively we use the@hange in turnover rate from
the preceding equally long period to the current period. We do not
have enough datapoints to estimate the market control variables.

67



Regr. 1 Regr. 2
Sweden Sweden

1% month 14.5
months

Regr. 3 Regr. 4
Sweden Sweden

1¥month 14.5
months

Dependent Variable
Excess Return
(P/Pu) /Py

—( IR/365* (t-(t-1))

Independent Variables

Intercept

Change in Trans. Costs
((ci-cu)/cu

Mean Market Cap >,

Changein Turnover Rate

)

Total Turnover Rate
?

)

t->t-1

N
Readjusted

-0.10263  -0.31487
(-3.64) (-2.74)

-0.28268  -1.3171
(-2.22)*  (-2.84)**

80 80
0.0472 0.0819

-0.09263  -0.28464
(-3.13) (-2.25)

-0.17539  -1.1625
(-1.17)  (-2.01)*

0.27E-11 0.25E-11
(1.21) (0.29)

-0.00071  -0.00094

(-0.73) (-0.56)

-0.01790  0.90375
(-0.05)  (2.86)**

80 80
0.0472 0.0623

*)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.

68



Table 8 b Test of the price effects

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 from time series
regressions of the following form:

Closing Price, - Closing Price.; Interest Rate p.a.,

Closing Price,, ) 365

=a, +bx((ct-cw1)/cCr1)+ b,x(Mean Market Cap) +

Excess Return = t

+ byt (15)

t->t-1
In equation (15) we include the change in ¢ 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
capitdization is the average of the market capitdizationint-1and
the market capitdization in t. The total turnover rae t >
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 datapoints to estimate the market control variables.
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Regr. 1 Regr. 2 Regr. 3 Regr. 4
Finland Finland Finland Finland
1month 8 months 1%¥month 8 months

Dependent Variable
Excess Return
(P/Pu) /Py

—( IR/365* (t-(t-1))

Independent
Variables

Intercept 0.07338  -0.00545  0.05150  0.28482
(1.89) (-0.02) (0.79) (-0.12)

Changein Trans. Costs  0.11470 0.01805 0.08589 0.28482

((cr-cu)/cwm (0.47) (0.02) (0.32) (0.27)
Mean Market Cap 1.1 0.24 E-11 0.86 E-11
(0.15) (0.14)
Change in Turnover 0.00597 0.05612
Rate
*) (1.14) (1.04)
Total Turnover Rate 0.10913 -0.05211
? (0.36) (-0.34)
N 30 30 30 30
R?adjusted 0.00 0.00 0.00 0.00

*)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.
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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 Liquidity effects
Panel A

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 from time series regressions of the following
logarithmic form:

(17) In(Number of trades ) = a, + b, In(Number of trades..y)) + +Db,

In(Trade size 1)) + D5 In(Transaction costs (1)) +
+ b, In(Price volatility (1) )+ DgIn(Interest rate (1)) + + by In(Exchange

rate (.q) ).
T statistics are reported beneath the coefficients in parenthesis.

Dep. Variable Intercept  Ln(Noof Ln(Trade Ln(Trans. N R
trades) size) Costs)

Ln(no of trades) (t-1) (t-1) (t-1)

Stockholm

1190-3011.92 -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 0.572

1591-30493  (-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 devauation and a foreign ownership dummy. The coefficients are
estimated from time series regressions of the following logarithmic form:

(18) In(Number of trades) = b, In(Number of trades. 1)) + + b, In(Trade size,)

+ DbjIn(Brokerage + BidAsk Spread (.)) + +0b, STT change dummy +
b , Currency devaluation dummy  + + b Foreign ownership change dummy.

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
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reported beneath the coefficients in parenthesis. A Heteroskedasti city-conistent
covariance matrix and autocorrelation-consistent matrix with order 1 by Newey -
West correction method has been used in the regressions.

Dep. Variable IN(No Ln(Trade Ln(Trans STT STT Curr. Foreg N R ad
trds) size) Cost) chng. chng. Deval. Own.

Ln (t-1) (t) excl Dummvl Dummv2 Dum  Dum

(no of tradest) STT (-1

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

1591-304.93 05490 -0.01397 -04116 0.05366 0.1625 0.3778 14850 0.526
(6067) (-4969) (-27.84) (2314 (3913) (4.556)
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Table 10 Volatility effects, Individua stocks

The relationship of volatility to the transaction costs consisting of bid ask
spread, brokerage fees and security transaction tax. The price voldtility is
measured as the daily high- low-price dispersion. The coefficients are estimated
from time series regressions of the following logarithmic form:

(19) In(Price volatility { ) = a;+ blln(Price volatility 1)) +

+ b, In(Transaction costs 1)) + D5 In(USprice volatility, )

T statistics are reported beneath the coefficients in parenthesis.

Dep. Variable Intercept In(Volatility) In(Trans. In(US N R adj.
Costs) volatility)

Ln (Volatility ) (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) (249

Helsinki

15.91-30.4.93  -23.488 0.13950 -1.4432 39.898 14850 0.2317
(-3.915) (17.16) (-10.29) (392

T

he US volatility is used as a proxy for the world market volatility. 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 effect of the transaction cost on volatility is the
expected for Sweden while in the case of Finland a strong volatility peak on the
downside may cause a sign change for the transaction cost coefficient (observe
the negative intercept). On a longer sample of data from Finland the effect is
similar to Sweden.
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Table 11 Volatility effects, All Share Index

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. The
coefficients are estimated from time series regressions of the following

logarithmic form:

(19) In(WeeKly price volatility +5) = @, + blln(Transzlction COStS 11y ) +

+ b, In(Weekly US price volatility 1)) + D5 In(Traded Value,).

T statistics are reported beneath the coefficients in parenthesis.

Dep. Variable
Ln (Volatility t)
Stockholm
1.1.87-31.12.98
1.1.87-31.12.92

1.1.93-31.12.98

Helsinki
1.1.87-31.12.98

1.1.87-31.12.92

1.1.93-31.12.98

I nter cept

-0.00118
(-7.78)

-0.00261
(-8.60)

-0.00206
(-7.97)
-0.00069
(-7.15)

0.00013
(051)

0.00039
(1.12)

In(Trans.

Costs)
t1)

0.00021
(8.96)

0.00033
(4.69)

0.00011
(4.63)
0.00010
(2.90)

0.00015
(1.64)

0.00070
(7.12)

Ln(US vola-

tility)
®

0.24019
(19.32)

0.21006
(14.22)

0.69686
(13.00)

-0.00002
(-113)

-0.00001
(-0.87)

-0.00003
(-1.25)

Ln (Traded

value)

®
0.00010
(9.12)

0.00020
(10.04)

0.00012
(8.02)
0.00008
(7.27)

0.00003
(2.10)

0.00017
(10.22)

N

2993

1478

1506

2998

1503

1495

R adj.

0.1384

0.1858

0.1696

0.0275

0.0015

0.0705

The coefficients for transaction costs are significantly positive on the 1 percent

level for both markets except for Finland during the earlier period.
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Table for Appendix

Extract from Stockholm stock exchange ¢ fact book 1999

Page 35
Ranking Exchange Turnover Market Turnover No
uUsD Vaue Rate Companies
World European
1. NY SE, New York 73179 102719 70 2669
2. Nasdag, USA 55189 25244 258 5010
3. 1 London 2888.0 22977 47 2920
4, 2 Paris 2053.3 985.2 228 962
5. 3 Germany 1491.8 1094.3 138 3525
6. Taiwan 896.0 260.0 314 437
7. Tokyo 750.8 24395 34 1
8. 4 Switzerland 687.0 689.2 100 425
9. 5 Madrid 640.3 4022 170 486
10. 6 Italy 488.2 569.7 102 243
11. 7 Amsterdam 405.2 603.2 71 359
12. Toronto 331.8 5434 59 1433
13. Chicago 2989 23988 14 251
14. AMEX, New Y ork 287.9 126.3 232 711
15. 8 Stockholm 230.0 2787 76 276
16. 9 Barcelona 216.2 3292 73 392
17. Hong Kong 206.2 3436 62 680
18. 10 Bilbao 200.7 3381 67 280
19. Australian 163.1 3289 53 122
20. Osaka 156.6 18713 9 1272
21. Korea 145.1 1146 207 748
22. Sao Paulo 139.6 160.9 66 528
23. 1 Istanbul 68.5 336 143 277
24. 12 Copenhagen 65.0 98.9 65 254
25. 13 Brussels 61.5 2476 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 51.4 816 86 246
30. 16 Lisbon 477 63.0 82 135
31. 17 Oslo 42.9 46.4 66 236

Total world equity turnover 1998 (FIBV exchanges) 26 378 USD hillion.
Total world equity market value end 1998 (FIBV exchanges) 31 304 USD hillion.
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