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ABSTRACT

This paper investigates institutional restrictions that result in conflicting conditions for no profit

opportunities. We examine the stock price behaviour of 21 U.S. firms listed for trade in both the

Paris Bourse and the NYSE. A trade in the NYSE is settled within five business days, while

transaction executed in the Paris Bourse are settled only once a month. Therefore, lack of

arbitrage imply that the market value of riskless asset traded in Paris should follow a step function

- a fixed price between two settlement days and a jump equal to the French monthly risk free

interest rate around the settlement day. The same asset traded in the NYSE should grow

exponentially during the month leading to unavoidable contemporaneous price differences. The

evidence presented points out to profit opportunities within France.



I. Introduction

The efficient market hypothesis has been the focus of intense research throughout the last

three decades. At its simplest form, the hypothesis states that security prices should reflect all

available information, thereby eliminating potential profit opportunities. Numerous empirical

studies investigates whether or not financial markets provide no profit opportunities. The

fundamental concept underlying this hypothesis is that security prices can adjust to reflect all that

is knowable. Competitive financial markets and rapid transmission of information should result

in such price adjustment. This paper points out that institutional restrictions can result in

conflicting conditions for no profit opportunities and limit the extent to which price adjustment

can eliminate potential profit opportunities.

The conflicting conditions are demonstrated by an examination of stock price behavior of

American firms traded both at NYSE and at the Paris Bourse. A trade in NYSE is settled within

five business days, while transaction executed at the Paris Bourse are settled only once a month.

On that day, all trades which followed the last settlement day are settled. Actual payments are

made on the last business day of the month. Economists examined the effects of the French

settlement arrangements on prices of listed instruments (See Hamon and Jacquillat (1992), Solnik

and Bousquet (1990) and Crouhy and Galai (1991)). The "French settlement effect" is very

simple. Suppose an investor sells a financial instrument on the closing of trade of the settlement

day and buys it back the next morning. Proceeds of the sale are received one month prior to the

payment for the next day purchase. The transaction, therefore, provide the investor with funds

(available for a month) on which a risk free return can be earned. Consequently, lack of arbitrage

requires that the short position will involve a similar loss. Thus, a risk free asset traded in the

Paris Bourse, must earn a post settlement day (day 1) rate of return equal to the French monthly

risk free rate.

The empirical evidence is consistent with this prediction. Shares of French stocks traded

on the Marche' a' Re glement Mensuel (the forward market) exhibit significant excess return on

the day following the settlement date. While Solnik and Bousquet (1990) report an excess return

similar to the mean monthly risk free interest rate, Crouhy and Galai (1991) and Hamon and

Jacquillat (1992) find a significantly higher excess return. The evidence, thus far, is consistent
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with the efficient market hypothesis.

In this paper we examine a new dimension of the settlement effect. We investigate the

behavior of 21 American firms listed for trade both in the Paris Bourse and the New York Stock

Exchange. The sample consists of the largest American firms with aggregate trading volume which

exceeds the total volume of trade in most of the world's exchanges. The U.S. stocks traded in the

Paris Bourse are subject to local settlement procedures, while when trading in NYSE their

settlement day is five business days following the actual trade. Thus a stock traded in both markets

is subject to different settlement procedures, which, in turn, imply conflicting no profit

opportunities conditions.

Lack of arbitrage imply that the market value of riskless asset traded in Paris should follow

a step function - a fixed price during the month (between two settlement days) and a jump equal

to the monthly risk free rate around the settlement day. The time profile of the same asset traded

in the NYSE is different. As the settlement day is always five business days following the trade,

the market value of the riskless asset should grow exponentially during the month. A comparison

of the American time profile to the French reveals the conflict -- unavoidable contemporaneous

differences between the price of the same asset trading in the two markets emerges.

Interestingly, contemporaneous differences in the prices of the same asset do not

necessarily imply profit opportunities. Proposition 1 shows that if the French risk free rate is equal

to the American, there is a unique time profile for the market value of a risk free asset in both

countries that provides no profit opportunities both within and across markets. On the French

settlement day (day 0) the French market value must equal the American. The following day (day

1) the French market value exceeds the American, the percentage difference must equal the

monthly risk free rate. The difference narrows down (exponentially) to zero at the next French

settlement day. Proposition 2, however, shows that with differential interest rates between the two

countries, the conflicting "lack of arbitrage" conditions imply "unavoidable profits". That is, if

there are no profit opportunities within both markets, there will be profits by trading across

markets, and vice versa.

The paper uses daily data (opening and closing prices) during the period January 1987 to

November 1991 to explore the price behavior of our dual listed firms. We find profit opportunities
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for trades within France and no profit opportunities for trading across markets. The post

settlement day (day 1) mean return is insignificantly different from zero. In fact the evidence

indicates that a strategy of selling short a portfolio of the U.S. stocks in France on day -1 and

covering the position on day 1 involves no price concession. The point estimate of the insignificant

mean two day return is -.02% using open to open prices and .08% using close to open prices. In

both cases funds are borrowed at a zero interest rates. These funds can be invested at the current

annual risk free rate (varying between 8 to 10% per year during the sample period).

The evidence indicates that trading across markets provides no profit opportunities. On the

post settlement day, for example, prices in France are .363 % higher than prices in NYSE. Thus,

obtaining funds for investment in the U.S by buying stocks in France and selling them in NYSE

on day 1, involves a price concession of .363%. This is analogous to borrowing at a 4.4% annual

rate which is similar to the American interest rate during the sample period.

Evidence demonstrating profit opportunities within France and no profits by trading across

markets is easier to defend. Trades within France are not subject to exchange rate risk. Hence

expectations of future devaluation of the French Franc is of no concern to the French short term

trader. Furthermore, the use of an imperfect (or even biased) estimate of the exchange rate will

not influence the results. It is, therefore, safe to conclude that the French settlement period

provides profit opportunities to a short term local trader.

The paper is organized as follows. Section II presents the no arbitrage conditions within

and across markets. The data, methodology and results are presented in Section III
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H. Conflicting Conditions For "Zero Profit Opportunities"

Financial instruments registered in the Paris Bourse trade in two distinct markets: Marche'

a' RC glement - a forward market, and the Marche' au comptant - a cash market. The forward

market is by far the most active of the two. Unlike the case of a cash market, shares traded in the

forward market are settled only once a month. The settlement day is five trading days prior to the

last trading day of the month. On that day all trades which followed the last settlement day are

settled. Payments are made on the last business day of the month. Table 1 lists the settlement and

payment dates during the period 1987-1992. The payment day is 8 to 11 calendar days following

the settlement day.

Financial economists explored the implications of the settlement procedure on the market

prices of traded assets. The "settlement effect" is very simple. Suppose an investor sells a financial

instrument on the closing of trade of the settlement day (1.22.1987) and buys it back the next

morning. As detailed in Table 1, the investor will receive the sale's proceeds on 1.31.1987 (the

next payment day) yet will pay for his purchase only on the following payment day (2.28.1987).

If the price of the asset is unchanged, the investor gets an interest free loan for a month. Assuming

pure certainty, the condition for no profit opportunities, therefore, implies an increase in market

prices of traded financial instruments between closing on the settlement day and the opening on

the next day which equals the contemporary monthly risk free French interest rate. In other words,

the risk free rate component of security returns should be "paid" only once a month. Figure 1

describes the theoretical time profile of the price of a French risk free bond.

The empirical evidence, thus far, is consistent with the efficient market hypothesis.

Borrowing funds by shorting on the settlement day and covering the next morning seems to

provide no profit opportunities (See Hamon and Jacquillat (1992), Solnik and Bousquet (1990) and

Crouhy and Galai (1991)). This paper examines a new dimension of the settlement effect. We

investigate the behavior of 21 American firms listed for trade both in the Paris Bourse and the

New York Stock Exchange thereby being subject to differential settlement procedures. These are

the largest American firms with substantial aggregate trading volume. The U.S. stocks traded in

the forward market of the Paris Bourse are subject to local settlement procedures - they are settled
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only once a month. Trading in these stocks in NYSE is settled in five business days following the

actual trade. Thus a stock traded in both markets is subject to different settlement procedures. The

different settlement arrangements in the two markets, in turn, creates conflicting no arbitrage

conditions thus resulting in potential profit opportunities.

Figure 2 illustrates the conflict. To focus on the different profiles of the time value of

money in the two exchanges consider the behavior of a risk free asset. Its market value when

traded in Paris should follow a step function -- A constant value between two settlement days and

a jump equal to the monthly risk free rate around the settlement day. The same asset traded in the

NYSE should grow exponentially during the month. Superimposing the American time profile on

the French reveals the conflict -- unavoidable contemporaneous differences between the price of

the same asset trading in the two markets emerges.

11.1 Contemporaneous Price Differences and "No Profit Opportunities"

Interestingly, contemporaneous differences between the prices of the stock in the two

markets does not necessarily imply profit opportunities. To illustrate this point let us assume the

following simple economy:

A0 :	 The daily risk free rate in France, , is equal to the daily risk free rate in the U.S, I .

Both countries have flat term structures.

A I :	 There is a fixed exchange rate and no inflation in both countries.

A2: There are perfect capital markets in both countries.

A3: Like in the U.S, the French payment date is five trading days following the settlement day.

As Table 1 revealed, the actual difference between these two dates ranges from 8 to 11

calendar days. In the U.S we expect a period of 7 calendar days between settlement and

payment date. We assume that there is no difference in the length of this period in the two

countries.

Proposition 1: Assuming Ao - A3 , absence of arbitrage imply a unique time profile for the prices

of a risk free asset traded in both markets. On the French-settlement day the prices of the asset

in the two countries must be equal, the next day the asset price in France is higher than in NYSE

(the percentage difference being equal to the monthly risk free rate), and the difference narrows
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down to zero as we approach the next settlement day. Formally,

Pft = Pus, (1+Rus)T

Pft = The market price in France on day t, t=0 is the French settlement day.

Puss = The market price in the U.S. on day t, t=0 is the French settlement day.

T = The # days to the next French settlement day.

Proof: On the French settlement day there is no difference in the timing of payments across the

two markets. Any difference between P fo and Pus() implies profit opportunities by shorting the more

expansive asset and buying it back in the other market. On day 1 (the first post-French settlement

day) the price in France should increase by the full monthly interest rate to Pf0(1+R1)T , while in

the U.S the price increase is limited to the daily risk free rate. With such a change, borrowing by

shorting prior to the settlement day in France and covering the next day involves the payment of

the monthly market interest rate. Similarly, buying the asset in France and selling it in the U.S.

on the day following the French settlement involves percentage price concession equal to the

interest rate earned by investing the sales' proceeds for a month in the U.S. The same argument

can be made for any of the following days. Such a time profile will provide no profit opportunities

within and across markets.

Q. E. D

What we have is one asset traded in different market such that in one the trade is a forward

contract and in the other it is a spot trade. Observing different contemporaneous prices provides

no profit opportunities since it is as if we observe the difference between spot and forward prices.

Figure 2 describes the time profile of a risk free asset in both markets such that it provide no

arbitrage possibilities within and across markets. The exponential curve describing the American

time profile is always "just below" the French step function. The condition for no profit

opportunities requires that there be but one interest rate in both countries. The next section

considers the more realistic case of differential real interest rates.
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11.2 Conditions for "Unavoidable Profit Opportunities"

The conflicting conditions for no profit opportunities in the two markets may very well

lead to "unavoidable profit opportunities". That is, when the conditions for no profit opportunities

within country are met in both exchanges, there are profit opportunities by trading across markets.

On the other hand, no arbitrage possibilities across markets must imply profits from trading within

the appropriate exchange. To illustrate the conflict we alter assumption Ao as follows:

Ao:	 The daily risk free rate in France is not equal to the daily risk free rate in the U.S. Both

countries have flat term structures. This is the more realistic scenario given an independent

monetary policy. Indeed the empirical evidence indicates that differential risk free real

rates across countries is the norm.

Proposition 2: Assuming A43 - A3 , there is no time profile to the market value of a risk free asset,

traded in both markets, that will result in no profit opportunities both within each country and

across the two countries. In such economy there are "unavoidable profit opportunities".

Proof: As argued above, on the French settlement day there is no difference in the timing of

payments across the two markets. Any difference between PR) and P„„) implies profit opportunities

by shorting the more expansive asset and buying it back in the other market. Thus, prices of the

risk free asset in France must equal prices of the risk free asset in the NYSE at each one of the

French settlement days. No profit opportunities within France requires, in addition, a post

settlement day increase in the asset price which is equal to the monthly French risk free rate, P11

= Pio(l+Rf)T. A smaller price increase provides profits in France by shorting on day 0, investing

the proceeds in a bank and covering by buying back the asset on day 1 (the first post settlement

day). A larger increase provides profit to a trader who borrows funds, buys the asset on day 0 and

cover by selling on day 1. At the same time no profit opportunities in the U.S. requires that Pus,

= Paso (1+R.).

Consider two adjacent French settlement days (Say January and February). If January's

settlement day provides no profit opportunities, Pip = Puy, and there are no profit opportunities

within France, then P11 =	 (1 +g)T which also equals the asset price on the next French
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settlement day, Pfi P. (where 0' is February's French settlement day). No profit opportunities

within the U.S requires P . = Puso (1 +R„s)T . Thus no profit opportunities within both market

imply that if P fo = Puso, than P. is not equal to Pus° . and vice versa. In other words, no profit

opportunities within both markets and across markets at a given French settlement day implies

profits during the next settlement day.

Now assume that there are no profit opportunities by trading across markets. This requires

that Pfo = Pus° and Pm. = Pu °, . With different interest rates there will be profit opportunities by

shorting the asset and investing in the bank in the country with the larger risk free rate.

Q.E.D

To illustrate the possible trading strategies lets assume that Rf < K.. If the conditions for

no profit opportunities within country are met, and if Pfo Pia,, investors will gain by selling the

asset short in France on day 0 and buying the asset back in the U.S. It is a zero investment zero

risk position equivalent to borrowing in France and landing at higher risk free rate in the U.S. The

position is closed during the next settlement day where

P. = Pus° (1 +kJ' > Pm.

the difference being the arbitrageur's gain. With different relationship between the risk free rates,

say Rf > g,„ traders can gain from shorting in the U.S and covering in France on day 0

unwinding the position on day 0'.

Short term interest rates in France are almost always different from the short term interest

rates in the U.S. Thus, the economy is closer to the one described in proposition 2. Are we

therefore to expect massive flow of funds from one country to the other as arbitragers are trading

to exploit profit opportunities. Not quite. Traders have to consider transaction costs (including bid

ask spreads) as well as their exposure to exchange rate risk. Whether the profit opportunities are

large enough to cover cost and compensate for exchange rate risk is an empirical question. The

examination of this question is the issue addressed in the next section.
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M. Data, Methodology and Results

III.1 The Data

Our sample consists of 21 American firms traded on the Marche' a' re'gelment Mensuel

at the Paris Bourse from January 1,1987 until November 22, 1991. These are the largest U.S.

firms traded on the NYSE. The U.S daily volume of trade of these firms exceeds that of the entire

Paris Bourse. The firms included in our sample are : Amax, American Express, American

Telephone and Telegraph, Chase Manhattan, Du Pont, Eastman Kodak, Exxon, Ford Motor,

General Electric, General Motor, Hewlet-Packard, IBM, ITT, Mc Donald's Corporation, Merck,

Minisota Mining, Mobil, Philp Morris, Royal Dutch, United Technologies, and Xerox

Corporation. Of these firms, 19 were listed for trade in the Paris Bourse on January 1987. Mc

Donald's Corporation was listed for trade on the 28'th of June 1988 and Hewlet-Packard on

August 1,1988. All the firms in the sample were listed for trade in Paris Bourse throughout the

entire sample period ending on November 1991. Table 2 details the number of firms listed for

trade in the Paris Bourse throughout the sample period (1987- 1991). There are between 175 to

183 French firms and between 64 to 76 non French firms during the same period. Of the non

French firms 19 to 22 firms are the U.S. firms, 21 of which belong to our sample. There are

between 31 to 40 French firms listed for trade in the U.S.

The description of the data collected requires some words of explanation on the French

trading mechanism. Prior to the 4.22.1991 shares were traded in a syste' me a' la criee' - an open

outcry auction. Shares are called in alphabetical order by an auctioneer who opens the trading of

an issue by stating its previous closing price. The auctioneer announces sequence of prices until

demand equals supply. All trades of the day are executed in that price. The process repeats itself

by sequential trades in the listed stocks until the market closes'. There were two trading sessions

during the day. The first session opened at 12:30 and closed at 14:30. The second session, Se'ance

Comple'mentaire, opened only for non-French shares, started 30 minutes after the opening of

trade in NYSE and lasted one hour. The actual opening hour of the Se'ance comple'mentaire

' For detailed description of the Syste s me a' la crie'e see Cohen, Maier,
Schwartz and Whitcomb (1986).
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varies (between 15:00 to 17:00) depending on the time differences between Paris and New York.

Since 4.22.1991, non-French shares on the Marche' a' Re'glement Mensuel trade

continuously on a computer assisted system, similar to the Toronto Computer Assisted System

(CATS). The trading system starts at 10:00 and closes at 17:00. Depending on the time

differences between New York and Paris, the CATS in Paris closes half an hour to an hour after

the opening of trade in New York. In our attempt to obtain contemporaneous prices of the sample

stocks in both markets we'll compare the closing price in the Se'ance Comple'mentaire with the

opening prices in New Yorke.

Our data includes daily opening and closing prices of the 21 U.S firms traded in Paris and

their daily opening prices in NYSE. Opening prices in Paris are the market clearing prices of the

first trading session (between 12:30 and 14:30). The daily closing prices are the market clearing

prices of the Se'ance Comple'mentaire and subsequent to 4.22.1991 the closing prices of the

continuous trading session. Opening prices (prices of the first session) were provided by the

socie'te' des Bourses Francaises. Closing prices (market clearing prices of the Se'ance

comple'mentaire) were obtained from Cote Officielle, the official price list of the Bourse. Closing

prices of the French continuous trading session were taken from Datastream - a commercial data

service.

We are grateful to the planning Division of the NYSE and to Professor Conroy who

provided us the daily NYSE opening prices of our sample firms for the entire period. To avoid

the possible effects of the 1987 October market crash, the period 10.10.1987 - 12.10.1987 (two

months) is eliminated from our sample. We obtained daily data on the $/FF exchange rate quoted

by Midland Bank in London at 16:00 hour local time. Datastream provides both the bid and the

ask of the exchange rate at that point in time.

111.2 Results

Table 3 present the average daily volume of trade of our 21 sample firms in event time,

Issues associated with the potential measurement errors due to the 30 to 60
minutes difference in time between closing in Paris and opening in New York will be
discussed later.
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day 0 being the French settlement day. Volume increases steadily during the fifteen days

preceding the settlement day and falls drastically the following day. This evidence is consistent

with Hamon and Jacquillat (1992) who find unusually large volume of trade of French firms

during a two days period preceding the settlement day (days -2 and -1). Indeed, lack of arbitrage

requires rapid price adjustment of French stocks around their settlement day. If traders are to

benefit from mispricing it appears that the days surrounding the settlement day are good

candidates. Thus trading in French stocks is intensified during this short period. The conflicting

no profit opportunities conditions of our sample firms can result in profit opportunities during

other parts of the month. Thus, though excess volume can be systematically related to the

settlement day it is not surprising to find it to be less concentrated around it.

To estimate the French settlement day effect, an equally weighted portfolio of our sample

firms is constructed. Table 4 details the mean event time portfolio daily returns realized at the

Paris Bourse. The experiment is conducted using returns computed during three different time

intervals - close-to-open, close-to-close, and open-to-open. The most precise estimate of the

settlement effect is obtained by narrowing the computation to the period between the close of trade

on the settlement day (day 0) and the opening of trade on day I. We repeat the experiment using

closing prices following Crouhy and Galai (1991), and opening prices following Hamon and

Jacquillat (1992) and Solnik and Bousquet (1990). The use of similar time periods will enable a

meaningful comparison between the behavior of French stock prices to that of the American.

Omitted from the sample are non trading days and their following days. To avoid mixing the

weekend three days return with a weekday one day return all Mondays are eliminated from the

sample.

Within Markets Profit Opportunities

Table 4 describes the results. As expected we find a positive post settlement day return.

The result is robust to the time interval used to measure daily returns. The second column lists the

event time mean daily returns between close-to-open. The next two columns describe the mean

returns using close-to-close and open-to-open time interval. The results are very similar. The mean

daily post settlement return is 0.25 % which is much smaller than the settlement effect measured
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for French stocks and is insignificantly different from zero. The mean daily post settlement return

of French stocks is 0.64% as reported by Solnik and bousquet, or 0.71 % as reported by Hamon

and Jacquilat, or 0.97% as reported by Crouhy and Galai, all of which are significantly different

from zero.

The behavior of American firms traded on the Paris Bourse seems to provide profit

opportunities within France. Ignoring transaction cost, a policy of shorting the American firms

(in Paris) on the settlement day, covering the short the next day and investing the proceeds

obtained in a bank provides profits. Assuming that the point estimate of the post settlement day

return is unbiased, the monthly interest rate imbedded in the settlement day price behavior is

0.25 % which corresponds to a 3% annual rate. By comparison, the French risk free rate during

the sample period varies between 8 to 10%. The data seems to suggest profit opportunities ranging

from 5 to 7% per year.

If we accept the null hypothesis that the post settlement day return equals zero (an

hypothesis we failed to reject), the profit opportunities range from 8 to 10% per year. That

estimate of the potential profit is enhanced when one notice the negative (insignificant) settlement

day return described in Table 4. The point estimate of the two days (days 0 and 1) percentage

return is between .08% using close-to-open prices to -.02% using open-to-open prices. The

evidence, therefore, suggests that cheap loans (zero interest rate) can be obtained by shorting the

American stocks in Paris on day -1 covering on day +1.

To further investigate the settlement period unusual behavior, we compare its returns to

returns during other parts of the month. We create a non-settlement subperiod in each month

starting six business days following the last settlement day and ending six business days before the

next one, excluding the 11 business days period surrounding the current settlement day (days -5

to +5). We compute daily excess return by subtracting from the daily realized returns the

respective mean daily non-settlement return. The mean excess return is reported in event time.

Table 5 describes the results. Consistent with the previous results we find an insignificant post

settlement day excess return. The point estimate of the mean excess return is .134% using close-

to-open, .038% using close-to-close and .075 % using open-to-open. Interestingly, the only day

exhibiting unusual behavior is the settlement day itself. We find a significantly negative mean
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excess settlement day return (the point estimate is -.356%). Again, the evidence suggests that

shorting American stocks in France on day -1 and covering on day +1 provides potential profits.

Interpretation of this evidence requires analysis of contemporaneous stock price differences across

markets.

No Profit Opportunities Across Markets

An ideal estimate of the price differential between NYSE and the Paris Bourse would use

simultaneous trading prices. Such data, however, is not available. Instead, we use the closing

prices of Paris's se'ance comple'mentaire which are matched with opening prices at the NYSE.

These prices are at least 30 minutes apart. Furthermore, during most of the sample period trading

in Paris is in a sequential auction. Thus, the closing time of the first stock traded can be an hour

before the closing time of the last stock traded. Consequently, the time difference between opening

in New York and closing in Paris varies across different stocks. The difference in the time gap

can be as much as an hour. Time difference can, in turn, result in measurement errors.

The other potential measurement error of concern is in estimating the exchange rate used.

It is important to use an estimate of the exchange rate during the simultaneous trade in NYSE and

the Bourse. We use the exchange rate (FF/$) quoted by the Midland bank in London 16:00 local

time. The three variables used: NYSE opening prices, the Bourse closing prices and the exchange

rate are all within an hour and a half of each other. The bank quotes bid and ask spread for the

exchange rate at that point in time.

The mean daily price difference between share prices of the 21 U.S firms traded in Paris

is computed in event time, day 0 being the French settlement day. Paris-Bourse closing prices are

converted to dollars using the mid bid-ask spread of the exchange rate as reported by Midland

16:00 London time. For each firm, the price difference in day t, reported in U.S dollars, is

(Pft - Pum)/Pust.

Table 6 and Figure 3 report the results. As expected, the experiment uncovered systematic

relationships between price differences and the French settlement day. The typical month seems

to be divided into two parts - before and after the settlement. During the before settlement period

(from day -12 to and including day 0) there are few significant differences between the prices in
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the two markets. Prices in France are higher than prices in the U.S during day -11,-9, and -7. The

post settlement period consists of days +1 to +5 which follow the current settlement day and days

-20 to -13 which follow the previous settlement day. As reported in Table 6, during 12 out of the

13 days belonging to this period, prices in France are significantly higher than prices in the U.S.

The first post settlement trading day French price is .363% higher than the American price. Figure

4 details the percentage price difference between France and the U.S. in event time. Consistent

with the numbers presented in the Table, the figures describes the higher prices in France during

the settlement period and insignificant difference during the non-settlement period.

The empirical evidence presented above indicates that there are no profit opportunities in

trading across markets. For example, buying the American stocks at the Bourse on day 1 and

simultaneously selling them in the U.S involves a price concession of .363 %. The funds obtained

from the simultaneous trade (due to differential settlement) could be invested in the U.S. earning

a monthly risk free interest rate. However, a price concession of .363 % is analogous to borrowing

at a 4.4% annual rate which is close to the short term U.S interest rates during the sample period.

Table 6 reports the mean price difference between the Bourse prices and NYSE prices. As

expected prices in France are significantly higher than prices in NYSE, the difference being

.165 % (significant at the 1% level). As the analysis in section 11.1 details, this evidence is not

surprising and in itself is consistent with no profit opportunities across markets. If prices on day

0 are equal (to avoid arbitrage), they should be higher in France on day 1. The percentage price

difference should equal the monthly risk free interest rate. Now, a difference of 0% on days -1,0

and 0.32% on day 1,2 etc should average out to 0.16% throughout the month.

Possible Measurement Errors

To control for the possible effects of imprecise measurement of the exchange rate, we

repeat the experiment using the bid (ask) exchange rate quoted by Midland bank. The results are

very similar and therefore are not reported here. Data limitations did not enable examination of

the possible effects of the trading time differentials. Such noise, however, should reduce the

power of our tests making it more difficult to reject the null hypothesis. Our significant results

suggest that the possible measurement error associated with differential timing is not important.
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Interpretation of the Evidence

The data seems to indicate that prices of the 21 American firms are determined in the

NYSE. Moreover, possible arbitrage across markets sets their prices in France on day +1 to be

.363 % above the American prices. The observed percentage price difference is similar to the

American monthly risk free interest rate thereby providing no profit opportunities for trading

across markets. The domination of the American market seems to create profit opportunities for

trading within France. The evidence, indeed, suggests that investors short the stocks (or reduce

long positions) on day 0 covering the position on day 1. The selling pressure can explain the

significant negative excess return observed on day 0. A better strategy, therefore, (though one

with longer market exposure) seems to involve selling short on day -1 and covering on day +1.

As demonstrated in Section 11.2, risk free interest rate differentials creates the

"unavoidable profit opportunities". But, if there are such differences, couldn't we simply profit

by borrowing in one country and landing in the other? Do we need to limit ourself to the

settlement effect? As is well known, riskless interest rate arbitrage, one that insures exchange rate

risk by locking the position in offsetting forward contracts, is very hard to find. Similarly it would

be difficult to profit by trading across markets during the settlement period while covering the

exposure to exchange rate risk in the forward market. Perhaps it is the domination of the

American market, and the efficient market for interest rate swaps, that creates the profit

opportunities for trades within France.
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Table 1
Settlement dates and payment dates for financial instruments trading

in the French Bourse during the period 1987-1991

Settlement Date Payment Date Settlement Date Payment Date

01:20:87 01:30:87 07:20:89 07:31:89
02:18:87 02:27:87 08:22:89 08:31:89
03:20:87 03:31:87 09:20:89 09:29:89
04:21:87 04:30:87 10:20:89 10:31:89
05:19:87 05:29:87 11:21:89 11:30:89
06:19:87 06:30:87 12:19:89 12:29:89
07:22:87 07:31:87 01:22:90 01:31:90
08:20:87 08:31:87 02:19:90 02:28:90
09:21:87 09:30:87 03:21:90 03:30:90
10:21:87 10:30:87 04:19:90 04:30:90
19:11:87 11:30:87 05:21:90 05:31:90
12:21:87 12:31:87 06:20:90 06:29:90
01:20:88 01:29:88 07:20:90 07:31:90
02:18:88 02:29:88 08:22:90 08:31:90
03:22:88 03:31:88 09:19:90 09:28:90
04:20:88 04:29:88 10:22:90 10:31:90
05:19:88 05:31:88 11:21:90 11:30:90
06:21:88 06:30:88 12:17:90 12:28:90
07:20:88 07:29:88 01:22:91 01:31:91
08:22:88 08:31:88 02:19:91 02:28:91
09:21:88 09:30:88 03:19:91 03:28:91
10:19:88 10:28:88 04:19:91 04:30:91
11:21:88 11:30:88 05:22:91 05:31:91
01:20:89 01:31:89 06:19:91 06:28:91
02:17:89 02:28:89 07:22:91 07:31:91
03:20:89 03:31:89 08:21:91 08:30:91
04:19:89 04:28:89 09:19:91 09:30:91
05:22:89 05:31:89 10:23:91 10:31:91
06:21:89 06:30:89 11:21:91 11:29:91

. _

Source: Societe des Bourses Francaises
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Table 2
Descriptive statistics on the composition of firms traded on the

Marche' a' Re' glement at the Paris Bourse
during the period 1987-1991

1987 1988 1989 1990 1991

Number of French
Firms

176 175 183 181 200

Number of foreign
firms traded in the

Paris bourse

64 71 75 76 84

Number of French
firms listed for

trade NYSE

31 33 36 37 40

Number of US
firms traded at the

Paris Bourse

19 20 21 21 22

Fraction of foreign
shares traded at the

Paris Bourse 

1.5% 0.6% 0.7% 0.7% 0.8%

Source: Socie'te' des Bourses Francaises
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Table 3
The Average daily trade volume of 21 U.S. firms listed at the Paris Bourse

during 1987 - 1991.

Days relative to
settlement day

Average number of
shares traded

-20 695 83

-19 62906

-18 79486

-17 64330

-16 72647

-15 75946

-14 78848

-13 74218

-12 79711

-11 81985

-10 85614

-9 69020

-8 75225

-7 79909

-6 77519

-5 86687

-4 85488

-3 89288

-2 87781

-1 96348

0 95741

1 66444

2 68056

3 68009

4 68579

5 67415

Source: Socie'te' des Bourses Francaises
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Table 4
Mean daily returns of equally weighted portfolios of 21 U.S. firms traded in the

Paris Bourse. Mean returns of days relative to the settlement day are reported.
Returns are computed from Close-to-Open, Close-to-Close, and Open-to-Open

prices at the Bourse. The sample period is 1987-1991.

Day
Relative to
Settlement

Day

Close-to-Open

Mean	 P-
Return	 Value

Close-to-Close

Mean	 P-
Return	 Value

Open-to-Open

Mean	 P-
Return	 Value

Sample
size

-20 .00316 .106 .00233 .276 .00348 .088 37

-19 .00041 .806 .00033 .833 -.00050 .780 27

-18 .00271 .362 .00207 .480 .00316 .307 16

-17 .00036 .850 .00043 .802 -.00073 .695 15

-16 .00321 .357 .00303 .418 .00240 .493 25

-15 .00007 .972 .00048 .797 .00013 .946 38

-14 .00379 .039 .00372 .037 .00416 .026 47

-13 -.00179 .271 -.00173 .239 -.00182 .284 44

-12 -.00028 .923 .00077 .787 -.00041 .887 25

-11 -.00012 .956 -.00069 .788 .00061 .809 14

-10 .00362 .209 .00268 .341 .00350 .213 12

-9 .00408 .020 .00351 .048 .00410 .031 24

-8 .00054 .808 .00044 .847 .00069 .769 31

-7 .00225 .149 .00178 .256 .00255 .113 37

-6 .00152 .595 .00220 .470 .00162 .610 42

-5 -.00038 .862 .00064 .775 -.00024 .917 27

-4 .00311 .133 .00289 .182 .00399 .090 14

-3 .00139 .541 -.00082 .742 .00132 .599 13

-2 -.00103 .391 -.00161 .422 -.00274 .243 25
-1 -.00100 .642 -.00128 .582 -.00094 .679 35

0 -.00210 .217 -.00252 .135 -.00239 .176 48

1 .00294 .127 .00231 .197 .00253 .187 46

2 -.00015 .937 -.00002 .991 -.00102 .609 24

3 -.00320 .309 -.00306 .342 -.00377 .265 16

4 -.00141 .572 -.00253 .361 -.00198 .472 13

5 .00193 .326 .00151 .411 .00094 .694 25

Whole .00091 .001 .00084 .004 .00088 .004
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Table 5
Daily returns of the equally weighted portfolio of 21 U.S. firms traded in the Paris Bourse

minus the mean daily return of this portfolio computed during the non-settlement period (days
+5 to -5).Returns are computed using prices from Close-to-Open, Close-to-Close, and Open-to-

Close.The sample period is 1987 - 1991.

Day Relative to
the Settlement

day

Close-to-Open

Mean	 P-
Return	 Value

Close-to-Close

Mean	 P-
Return	 Value

Open-to-Open

Mean	 P-
Return	 Value

Sample Size

-20 .00230 .200 .00261 .578 .00158 .424 37
-19 -.00097 .521 -.00206 .222 -.00108 .470 27
-18 .00192 .476 .00222 .434 .00134 .612 16
-17 -.00196 .254 -.00253 .130 -.00134 .390 15
-16 .00198 .546 .00148 .643 .00216 .529 25
-15 -.00161 .370 -.00135 .457 -.00097 .587 38
-14 .00242 .170 .00289 .117 .00252 .144 47
-13 -.00289 .055 -.00299 .056 -.00280 .067 44
-12 -.00174 .540 -.00202 .476 -.00073 .793 25
-11 -.00103 .617 -.00041 .864 -.00147 .564 14
-10 .00184 .507 .00203 .460 .00128 .632 12
-9 .00299 .075 .00364 .069 .00281 .099 24
-8 -.00116 .611 -.00086 .727 -.00105 .656 31
-7 .00052 .719 .00084 .555 .00013 .922 37
-6 -.00005 .998 .00009 .998 .00067 .812 42
-5 -.00232 .307 -.00239 .319 -.00141 .561 27
-4 .00203 .333 .00288 .214 .00193 .389 14
-3 -.00078 .756 -.00025 .928 -.00239 .385 13
-2 -.00315 .126 -.00390 .116 -.00274 .191 25
-1 -.00259 .247 -.00233 .319 -.00262 .285 35
0 -.00356 .043 -.00380 .041 -.00386 .031 48
1 .00134 .463 .00086 .638 .00075 .696 46
2 -.00160 .427 -.00268 .204 -.00151 .446 ')4
3 -.00391 .244 -.00459 .190 -.00370 .273 16
4 -.00307 .211 -.00340 .203 -.00389 .141 13
5 .00060 .741 .00018 .938 .00045 .793 25
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Table 6
Mean contemporaneous percentage differences in share prices of 21 U.S. firms traded in both

the Paris Bourse and the NYSE. Percentage Differences are computed as [$closing price at
Bourse - opening price at NYSE]/[opening price at NYSE]. $ price in the Bourse is estimated
using the closing mid bid-ask FF/$ daily quotes in London. The sample period is 1987-1991.

Day relative to the
Settlement Day

Mean percentage
price difference

Significance Level
(p-values)

Sample size

-20 .214 .004 46

-19 .233 .044 27

-18 .269 .012 25
-17 .125 .263 31

-16 .225 .011 38

-15 .164 .023 47

-14 328	 - < .001 52
-13 .216 .003 47

-12 -.070 .549 26
-11 .322 .009 20
-10 -.053 .647 30
-9 .159 .006 33

-8 .019 .861 39

-7 .186 .017 48

-6 .033 .724 45
-5 -.044 .621 27
-4 .194 .113 22

-3 .223 .064 31
-2 .054 .523 35
-1 -.139 .069 48
0 -.052 .436 55
1 .363 < .001 46
2 .334 .003 26

3 .339 .007 22
4 .238 < .001 33

5 .428 < .001 31

Whole period .165 < .001
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Figure 1: Assuming that the French monthly riskfree interest rate is always equal to the
American, Figure 1 describes the only time profile of the market value of a riskless asset
traded in the Paris Bourse were transactions are settled once a month (the step function)
and the corresponding time profile of the market value of the same asset traded in the
U.S.(the solid curve) such that there are no profit opportunities within and across markets.
S 1 , S2 and S3 are three consecutive settlement dates and , R2 and R3 are the respective
monthly French risk free rates.
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Figure 2: The time profile of the market value of a riskless asset traded both in the Paris
Bourse (were transactions are settled once a month) and the NYSE (were transactions are
settled continuously). The solid line --- represent the price behavior at the Bourse and the
broken line - - - describes the price behavior at NYSE. S I ,S 2 , and S3 are three consecutive
French settlement dates and R I ,R 2 , and R3 are the respective monthly risk free rates. The
Figure describes a time profile (one of many) that provides profit opportunities within or
across markets. When the short term interest rates in the two countries are different there
are unavoidable profit opportunities such as the one described above.
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Figure 3: Mean Percentage daily price differences, 1$ price at the Bourse - price at the
NYSEI/Price at the NYSE, of 21 U.S. firms listed for trade both at the Paris Bourse and
at the NYSE. Dollar closing prices at the Bourse are compared to the corresponding
opening prices at the NYSE. The period covered is 1987 - 1991.
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