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Abstract

This paper tests a generalized version of the investor clientele hypothesis of Amihud and Mendel-
son [J. Finan. Econ. 17 (1986) 223]. This international trade-venue clientele effect hypothesis is
supported for the Canadian cross-listed firms undifferentiated and differentiated by US trade venue,
except for TSE shares cross-listed on NASDAQ. The hypothesized relationship between relative
holding periods (measured using shares outstanding and share float) and effective half-spreads
changes after TSE decimalization, and differs if the cross-listed shares have options traded on them.
The empirical findings suggest that the TSE lost (won) executed order flow relative to the AMEX
and to NYSE for shares with (without) options traded on them.
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1. Introduction

Amihud and Mendelson (198&heoretically demonstrate that shares with higher bid—
ask spreads are held for longer periods than shares with smaller spreads, all else held equal.
This theoretical inference is supported by the findingtkins and Dyl (1997}hat holding
periods are positively associated with the size of the quoted bid—ask spread for NASDAQ
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and NYSE stocks. A generalized Amihud and Mendelson hypothesis, referred to herein as
aninternational trade-venue clientele effect, is the focus of this paper which empirically
examines this generalized hypothesis for a sample of Canadian firms cross-listed on the
Toronto Stock Exchange (TSE) and various US trade vehiiéss generalized hypothesis
states that, in equilibrium, same-firm shares with increasifajive spreads across trade
venues are held in portfolios with the same or expected increasing relative holding periods,
and vice versa for decreasing relative spredthsis, a decrease in relative trade costs as
measured by the effective spreads for the same-firm shares in favor of the US versus say
the Toronto trade venue is expected to result in a decrease in the relative holding period or
increase in the relative volume turnover on the US trade venue relative to that on the TSE.

The existence of an international trade-venue clientele effect implies a possible win-lose
situation for the market shares for order-flow execution across trade venues. A smaller ratio
of the holding periods between the US trade venue and the TSE for the same-firm cross-
listed shares implies that trading volume or share turnover has increased on the US trade
venue relative to that on the TSE. In turn, this change normally is associated with a higher
decrease or lower increase in effective speeaitithe US trade venue relative to the lower
decrease or higher increase in effectiveesigls on the TSE. If the synchronized increase
(decrease) in the ratio of holding periods for the shares cross-listed on the US trade venue
and the TSE is associated with a synchronizetddase (decrease) in effective spreads for
the same-firm shares on the US trade venue and the TSE, no international trade-venue
clientele effect occurs. This would suggestttmarkets are becoming highly competitive,
and that the differentials in trade costs and holding periods across trade venues will tend
to disappear. In turn, this would lead to the full integration of the Canadian and US stock
markets?

Related to the generalized hypothesis is the issue of the impact of the TSE decimal-
ization on order-flow execution and trade-vemlientele behavior. Since an objective of
the TSE decimalization, which occurred on April 15, 1996, was to implement a minimum
guotation increment reduction (MQIR) in order to increase TSE trading volumes relative
to that on competing trade venues, this everexpected to have an impact on the relative
market shares of trade venues competing for the order flow of our sample of Canadian
cross-listed shares.

A third issue is the impact of options trading on internationally listed same-firm shares.
Various studies reviewed Hyamodaran and Subrahmanyam (1992) and Coughenour and
Shastri (1999Yind that option trading decreases information asymmetry and enhances
market efficiency for the underlying shares. In turn, all else held equal, the decrease
in information asymmetry should lower bid—ask spreads. Lower bid—ask spreads should
themselves be associated with shorter holding periods.

The above discussion raises three questions that are addressed in this paper:

1 To be consistent with the literature and given that the change occurred after our sample period, we do not
use the new names for the TSE and TSE300 index (namely, the TSX and S&P/TSX Composite, respectively)
throughout this paper.

2 |mportant studies on stock market intation between Canada and the US includeion and Schwartz
(1986), Mittoo (1992), and Koutoulas and Kryzanowski (1994)
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(1) Does an “international trade-venue clientele effect” exist for the same-firm shares
cross-listed on the TSE and various US trade venues?

(2) What is the impact of the TSE decimalian on order-flow execution and trade-venue
clientele behavior?

(3) Does the international trade-venue otiele effect differ depending upon whether the
internationally listed same-firm shares have options traded on them?

In addressing these questions, this paper not only tests whether an international trade-
venue clientele effect exists for Canadian firms cross-listed on the TSE undifferentiated by
US trade venue but also differentiated by one of the three major US listing venues (NYSE,
AMEX or NASDAQ). The primary reason for examining TSE shares cross-listed on the
three major US listing venues on a differentiated basis is based on well-documented stud-
ies that report that the trading behavior of a stock not only changes for both domestic and
international trade-venue migrations ooss-listings but the nature of the change depends
upon the pair of trade venues examined. Specifically, the quoted spread declines, return
volatility declines, and share turnover increases when a stock moves from the AMEX or
NASDAQ to the NYSES or when shares cross-list internationally into a more liquid mar-
ket, such as non-US companies listing in the 4& secondary reason for our choice of
firm groupings examined herein is that the trading behavior of a stock may be due to its
special characteristics, its membership in a specific economic sector or market index or
the characteristics of the trading mechanisheve the stock trades. For example, shares
that are listed on the NYSE/AMEX usually belong to traditional sectors compared to those
listed on the NASDAQ, which usually are members of the high-tech sector. The largest and
primarily resource-based Canadian firms tend to cross-list on the NYSE, while the smaller
and primarily high-tech Canadian firms tend to cross-list on the NASDAQ. In addition, the
different trading mechanisms at the NEAMEX and NASDAQ may affect the trading
behavior of firms in the same sector but trading on distinct trade venues differently (see
Sanger and McConnell, 1986; Affleck-Graves et al., 1994

Our empirical findings support the international trade-venue clientele effect hypothesis.
The first major finding is that the ratio of effective spreads for international trade-venue
pairings is positively associated with the ratio of their corresponding holding periods when
the entire sample of TSE cross-listed firms is not differentiated by US trade venue. When
the TSE cross-listed firms are grouped or differentiated by US trade venue, the international
trade-venue clientele effect occurs for I8E shares cross-listed on the AMEX and on the
NY SE (the latter for shares with and without options traded on them), and primarily for the
period before TSE decimalization that occurred on April 15, 1996. No evidence is found
that the international trade-venue clientele effect occurs for the TSE shares cross-listed on
the NASDAQ.

The second major finding is that, for most time lags considered, the ratio of holding
periods Granger causes the ratio of effeztdpreads for the TSE shares cross-listed on

3 For example, se¢lasbrouck and Schwartz (1988), Kadlend McConnell (1994), Christie and Huang
(1994), and Bessembinder (1998)

4 SeeFoerster and Karolyi (1998andDoukas and Switzer (2000 a very exhaustive surveiarolyi (1998)
reports evidence of why companies list shares abroad.
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the AMEX, NYSE for shares with and without options traded on them, and NASDAQ.

This supports the notion that TSE decimalization, whose objective was to reduce bid—ask
spreads, was a reaction to the decreasindgetashare of the TSE for the executed order

flow for cross-listed shares. MQIRs implemented by the AMEX, NYSE and NASDAQ
after the TSE MQIR may have contributed teetdecrease in relative executed order flow.
However, if measured using effectiversads as the sole performance metticese events

did not consistently have the desired effect of decreasing trade costs for the cross-listed
shares across trade venues, since effective spreads on average increased for the cross-listed
shares on the AMEX and on the NASDAQ post-TSE decimalization.

The third major finding is that the TSE shares cross-listed on the NYSE with options
traded on them have smaller effective halfegus and are associated with shorter holding
periods than their non-optioned counterparts. This is consistent with the theoretical and
empirical literature. Furthermore, the international trade-venue clientele effect appears to
be enhanced during the post-TSE decimalization period only for the TSE shares cross-
listed on the NYSE with options traded on them. In contrast, the international clientele
effect weakens during the post-TSE decimalization period for the shares cross-listed on
the AMEX and on the NYSE for shares without options traded on them.

The remainder of this paper is organized as follows. The hypotheses to be tested are
presented itsection 2 The sample and the data are describeslention 3 The general test
methodology is introduced i8ection 4 The empirical results are reported and analyzed in
Section 5 Section 6concludes the paper.

2. Hypotheses
The first null hypothesis is:

Hypothesis Hol. Changes in the ratio of the effective spreads for same-firm share trades
executed on the TSE relative to those exedote US trade venues are positively associated
with changes in their corresponding ratio of tolg periods, after antrolling for other
relevant variables.

The first null hypothesis is essentially a generalization of the clientele modahibfud
and Mendelson (1986)om a single market to an international multi-market setting. Based
on the empirical findings dAtkins and Dyl (1997})hat support the Amihud and Mendelson
hypothesis for a domestic market setting, we expect to find support for the generalized
version of the model, as is embodied in the first hypothesis. An increasing ratio of the
holding periods between two trade venues ocdtree holding period for the share trades
executed on the TSE increases faster than that for the US trade venue, and vice versa if it
decreases faster on the T8I turn, the ratio of the share turnover on the TSE relative

5 However, aKryzanowski and Zhang (2002)emonstrate, this metric ignores material changes in relative
mid-spreads across trade venues post-TSE decimalization.

6 Other possible combinations include that the huddperiod decreases proportionally less on the US trade
venue relative to the TSE; and that the holding periodterghare trades executed on the US trade venue increase
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to that on the competing US trade venue decreases with an increase in the ratio of their
respective holding periods. The TSE loses in terms of decreasing relative share turnover or
liquidity. This relative decrease in share tawer for the TSE is associated with a higher
ratio between the effective spreads for the shi@ges executed on the TSE relative to that

on the US trade venue. Thus, whether a particular trade venue wins or loses in terms of
liquidity or share turnover or trade costs depends on the direction and relative magnitude
of the changes in their respective ratios.

The second null hypothesis is:

Hypothesis Hg. From the perspective of the TSE, ESlecimalization improved the ra-
tio of effective spreads, and thus, the ratio of holding periods for same-firm share trades
executed on the TSE relative to those executed on US trade venues.

This hypothesis examines the impact of incorporating a prediction of the inter-market
competition model ofChowdhry and Nanda (1991fto our international trade-venue
clientele effect model. Our expectation is that markets that become relatively more lig-
uid (as proxied by lower bid—ask spreads) by lowering their MQI relative to competing
trade venues can originate greater interkeacompetitio for order flow among suppliers
of immediacy by attracting more firms or issuers and investors (i.e., higher relative share
turnover or conversely lower relative investor holding periods across trade venues).

The third null hypothesis is:

Hypothesis Hg. From the perspective of the TSE, thagio of the effective spreads (and

thus, the ratio of the holding periods) for same-firm share trades executed on the TSE
relative to those executed on US trade venues are impacted adversely if the shares have
options traded on them.

Our expectation based on the empirical findings for options trading discussed above
is that shares with options traded on them have lower bid—ask spreads due to a lower
asymmetric information component, all else held equal. Furthermore, if informed investors
prefer to trade options rather than the ungieig shares and information of higher quality
and precision is more prevalent in the domestarket, we would expect the ratio of trading
in options relative to that in the same-firm underlying shares to increase on the TSE, and
to decrease on the US trade venues for TSE-shares cross-listed on US trade venues. In
other words, we would expect a greater proportion of the trading for such shares to be
information based on the TSE, and to be diversification-based on the US trade venues. In
turn, this suggests that trading volume will increase and holding periods will decrease for
the underlying shares on the US trade venues relative to that on the TSE. Furthermore,
if the relative holding periods are positivelgsociated with the relative effective spreads
(hypothesis one), then the expected effect is a loss of competitiveness for the TSE in terms
of volume and trade costs relative to the US trade venues for the underlying shares with
options traded on them.

while the holding period for the same-firm share tmé&ecuted on the TSE decrease. The same combinations
can occur for the effective spreads.
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3. Sample and data

The sample consists of 117 TSE firms of which 22 firms are cross-listed on the AMEX
(all without options traded on them), 50 firms are cross-listed on the NYSE (21 with op-
tions traded on them), and 45 firms are cross-listed on the NASDAQ (only two with options
traded on them). The sample includes Canadian firms that listed on the TSE and on a US
major exchange before and/or after Jagul 1994. The time period examined is from
January 4, 1994 to December 31, 1998. This time period provides a sufficient number of
monthly observations to analyze changes in the behavior of the effective spreads and hold-
ing periods during the pre- and post-TSE decimalization periods. Daily trade information
is extracted from the Canadian Financial Markets Research Centre (CFMRC) database for
the TSE and from the Trade and Quote (TAQ) database for the AMEX, NYSE and NAS-
DAQ.’

The numbers of shares outstanding, which are assumed to be available for trading on
the three US listing venues studied herein, are also obtained from the CFMRC. The argu-
ment byKryzanowski and Zhang (2008)at investors face no major technical difficulties
in trading any amount of cross-listed shares on the TSE or on the three major US trade
venues supports our assumption for the use of shares outstanding. As an alternative proxy
to shares outstanding, we also use share float data in the computation of the holding peri-
ods. Since share float data are available only from the TSE for firms when they were in the
TSE300 index, the subsample based on share float is much smaller in number and has a
large cap bias. The subsample with share float data consists of 88 firms in total or 16, 21,
29 and 22 firms cross-listed on the AMEX, the NYSE for shares with options traded on
them, the NYSE for shares without options traded on them and the NASDAQ), respectively.
Although share float is more representative of the actual shares available for trade, the
smaller number of firms and the incomplete data for the time periods examined herein for
most firms may affect the robustness of the empirical results based on share float. Monthly
averages of daily transactions are used to reduce the ‘noise’ that is pervasive in daily data,
and to provide more efficient coefficient estimates by substantially reducing the high auto-
correlation present in daily data. High autocorrelation in daily data occurs particularly on
the NASDAQ, where many cross-listed shares have trading days with no trades.

The matching of the daily trades of cross-listed shares on the TSE and the AMEX, and
on the NYSE and NASDAQ considers only the calendar days when both the TSE and the
US listing venues simultaneously are open for trading. The sample includes only those
stocks that have at least one transaction in a given month. If no trade occurs in a given
month for a specific stock, the period prior to the last discontinuity is eliminated and only
the sample period where no discontinuities occur up to the end of the sample period are
considered. If for any reason a price is missing on a given day for which traded volume is
reported, this error is corrected by using the quote mid-spread as a proxy for the missing
price.

7 Foreign issuers are not reported in the CRSP database.
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4. Methodology

Two steps are followed to test the main hypothesis of whether or not an international
trade-venue clientele effect exists in the data. Firstly, we test whether or nAtrheid
and Mendelson (1986Elationship between effective spreads and holding periods holds
for the Canadian share trades executed on the TSE and for the same-firm share trades exe-
cuted on US trade venues grouped by listingue Secondly, based on the results obtained
for the first test, we conduct formal tests of the three international trade-venue clientele ef-
fect hypotheses. Shares outstanding and share float are used for the computation of holding
periods, and the results for each holding penmeasure for each test are examined sepa-
rately.

The methodology for testing themihud and Mendelson (1988)ientele hypothesis is
based on a modified version of tAgkins and Dyl (1997 empirical model. Unlike Atkins
and Dyl, the modified model uses effective instead of quoted spfeiadsjdes the mid-
spreac? and accounts for whether or not shares have options traded on them. This test
allows for a comparison of our results usiggs. (1) and (2)vith those obtained b#tkins
and Dyl (1997) The definitions of the variables as specifiettgs. (1) and (2)acilitate the
interpretation of the international trade-venue clientele hypothesis as specifigd (i)

The empirical model that investigates the relationship between holding periods and ef-
fective spreads is as follows:

HP;7 = bo + (b1 + ypyoD1)DYO + (b2 + ypyno D) DYNO + (b3 + ypx D1)DX
+ (ba+ ypeD1)DQ + (bs + yesDLES T + (be + WARD1)VAR; 1
+ (b7 + ymsDDMS T + (bg + ymv DMV, 1
+ (bg + yesDDEST * DYNO; 7 + (b10+ WaARD1)VAR 1  DYNO; 1
+ (b11+ ymsDDHMS 1 * DYNO; 7 + (b12+ ymv DMV, 1 * DYNO; 7
+ (b13+ YesDDES T % DXi7 + - - + (b17+ yesDDEST % DQ;7 + - - -
+ b21D2;—1995+ - - - + b2aD2; —1998+ &iT. 1)

In Eq. (1) HP;7 is the holding period in years of the average investor for fithiring
month 7, which is computed using shares outstanding or share fithat: is obtained by
dividing the number of shares outstandimgshare float by the annualized daily trading
volume for firmi. The average holding period for the common stock of firm calcu-
lated asHP;7 = [Number of Shares Outstanding or Share Float/Annualized Daily Trading
\Volume]. The advantage of using share float is that it is a more precise measure of actual
shares available for trade than using shares outstanding. Having information on the num-
ber of investors and their individual trading volumes executed on the TSE and the US trade
venues, which is presently unavailable, would allow us to determine more accurately how

8 Effective spreads are a better proxy for actual tradgscthan quoted spreads since some investor trades are
inside the sprea(Petersen and Fialkowski, 1994; Huaamgd Stoll, 1996; and Eleswarapu, 1997)

9 Kryzanowski and Zhang (2008d that the mid-spread is an important variable in explaining the difference
in trade costs between the shares cross-listed on the TSE and the same-firm share trades executed on various US
trade venues.



L. Kryzanowski, A. Rubalcava / Journal of Financial Intermediation 14 (2005) 86-113 93

long an average investor on each tradimgnye holds the share$ the same underlying

firm. Since our objective is to evaluate holding periods for the shares cross-listed across
trade venues for the same firm, our measures (although somewhat noisy) provide a mean-
ingful comparative indicator if, as we assume, the same number of same-firm shares are
available for trade across trade venues. Also, it seems reasonable to assume that trading
per capita is higher in the market with lower trade costs. ThereftiPg; is a fairly plau-

sible measure of an average investor’s holding period when considering longer horizons
and their relationship with liquidity costs. An advantage of using this measure of holding
period is that its reciprocal, or relative shavenover, serves as a better proxy for trading
volume relative to other proxies (ske and Wang, 2000

ES is the daily proportional effective half-spread for firmIt corresponds to the
monthly average of the daily liquidity premium (percent) or the actual cost for shares
traded. It is obtained as the monthly average of the daily absolute value of the differ-
ence of the closing price and the closing average bid—ask spread, divided by the closing
price. The daily proportional effective half-spread for fifnfor day k, ESy, is equal to
| P, — MS|/ Px where Py is the closing transaction price on dayandMS; is the closing
mid-spread. The mid-spread corresponds to the ask quote plus the bid quote, divided by
two (i.e., mid-spreaek [ask+ bid]/2). The monthly average of the daily market capital-
ization of firmi’s shares isV; 7. It is obtained by multiplying the shares outstanding by the
daily closing priceVAR; 7 is the daily return variability ofhe quote mid-spread. It is equal
to the monthly average of the daily variances of the mid-spread returns afgistock for
a period of up to one year updated to the previous day. The use of mid-spread returns in the
calculation of the variance avoids volatilitpise due to the bid—ask bounce. The inclusion
of the mid-spreadN1S;) follows theKryzanowski and Zhang's (2002)ecomposition of
trade price/cost differencestheeen trade venues as consisting of a mid-spread differen-
tial and an effective spread differential. The dummy varialll¥¥®, DYNO, DX andDQ
indicate whether the shares are cross-listed on NYSE for shares with options traded on
them, on NYSE for shares without options traded on them, on AMEX and on NASDAQ,
respectively. The dummRYO is equal to one for the TSE shares that are cross-listed on
the NYSE for shares with options traded on them and is zero otherwise. Similar definitions
follow for the dummy variableDYNO, DX andDQ. These dummy variables are included
to control for the US listing venue.

The sign of the estimated coefficient &S is expected to be positive because
higher spreads imply higher transaction costs that in turn are expected to encourage in-
vestors to hold the stock longer (i.e., trade less). The sign for the coefficiarARf
is expected to be negative since higher volatility normally implies heterogeneity in
trader beliefs that may encourage share trading and therefore shorter holding periods.
Higher volatility also may be attributable to private informat{&toll and Whaley, 1990;
Chalmers and Kadlec, 1998)he sign of the mid-sprealS;7, is expected to be negative,
based on the direct relationship of mid-spread with price, which normally is negatively cor-
related with effective spreads. That is, higheid-spreads may be associated with lower
effective spreads, which may induce higher trading volumes, and therefore lower holding
periods. The estimated coefficientMd/;r is expected to be positive since large firms are
well known, mature, stable, low risk, with low volatility in cash flows, and have a long
listing history(Atkins and Dyl, 1997)
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The Seemingly Unrelated Regression, or SUR, approach on cross-sectional and time
series data is used to identify holding period determinants. By adding dummy time vari-
ables taEq. (1) we account for the possitty of a shift in the reldionship betveen holding
periods and effective half-spreads post-T®€ithalization for the same-firm share trades
executed on the TSE, and on the US trade venues grouped by listing venue. One important
advantage of using the SUR regression apphas that the regression coefficients are es-
timated simultaneously for the share trades executed on the TSE and the US trade venues.
The SUR system also accounts for heteroscedasticity and autocorrelation in the regression
residuals across firm€. The dummy variableD1 equals one from the date of the TSE
decimalization (15 April 1996) until the end of 1998, and is equal to zero otherwise. This
dummy variable is used to facilitate a test of our second hypothesis by assessing whether
the relationship between holding periods and proportional effective half-spreads, return
variances, mid-spreads and market equity #alahange significantly for the period after
the TSE decimalizationD2; is a dummy variable used to determine whether the relation-
ship between effective half-spreads and haddperiods is related to time-specific events
for each year (r =1995...,1998) during our sample period. All of the other variables
are defined as before. The natural logs oftad variables, except the dummies, are used in
obtaining the estimates of the equation paraméfers.

Equation (1)is used to estimate the coefficients for the overall sample period and si-
multaneously for all four US trade-venue classifications. However, since holding periods
and bid—ask spreads are likely to be simultaneously determined, the instrumental variables
used byAtkins and Dyl (1997)n addition to the mid-spread are used to estimaté&ehe
in Eg. (1)using SUR. Specifically:

ES7 = co+ (c1+ ApyoD1)DYO + (c2 + Apyno D1)DYNO + (c3 4+ Apx D1)DX
+ (c4+ApoDDHDQ + (¢c5 + AesDDES 71 + (c6 + AvarRDD VAR 1
+ (c7 + AmMsDDOMS 71+ (cg + Amv DMV, 1
+ (cg + AesDLES 71 * DYNO;7 + (c10 + AvARD1)VAR; 1 * DYNO; 7
+ (c11+ AmMsD1MS -1 * DYNO; 7 + (c12 + Amv DD)MV,r x DYNO; 1
+ (c13+ AesDDES 71 % DXir + -+ + (c17+ AesDDES -1 * DQ;
+ -+ ¢21D2;=1995+ - - - + c24D2;~1998+ niT, (2)

whereHP; 7, ES7, VAR 7, MS 1, MV; 7, and the dummy variabld3YO, DYNO, DX, DQ,
D1 and D2 are defined as before. The variance of the firm's daily returns as proxied by
the variance of the mid-spread returns, the mid-spread, and the market value of the firm are
used inEq. (2)as control variables.

The second step tests whether or not an international trade-venue clientele effect ex-
ists in the data, and whether or not anyeeffis robust after the MQIR by the TSE and

10 Al of the regressions are adjusted for serial autocotiaria The highly significant values of the coefficients
for the serially correlated errors (some of them up to four lags) increase the adgl?stﬂdhe regressions.

11 Based on the descriptive statistics, the data exhibit skewness. SUR regression estimations with the variables
expressed with natural logarithms gerereonsistently normalized residuals.
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for cross-listed shares with and without options traded on them. The differences between
holding periods across trade venues is tested after accounting for differences in effec-
tive spreads and other determinants for Canadian cross-listed share trades executed on
the US trade venues and the same-firm share trades executed on the TSE. The empiri-
cal SUR regression that is used to identify the determinants of holding period differences
simultaneously for the four pairs of competing trade venues for this set of tests is as fol-
lows:

RHP; 7 = bo + (b1 + ypyoD1)DYO + (b2 + ypyno D1)DYNO + (b3 + ypx D1)DX
+ (ba+ ypD1)DQ + (b5 + yresD1RES T + (bs + yrvARD1)RVAR; 1
+ (b7 + yRusD1)RMS 1 + (bg + ymvD1)MV; 1
+ (b9 + yresD1)RES 7 * DYNO; 1
+ (b10+ YrRvARD1)RVAR; 7+ DYNO; 1
+ (b11+ YrusDDHRMS 7  DYNO; 7 + (b12+ ymyv DMV, * DYNO; 7
+ (b13+ YrResDDRES T * DXi7 + - - - + (b17+ yresD1)RES T * DQ; 1
+ -+ b21D2;—1995+ - - - + b2aD2;—1908+ €T, 3)

whereRHP;7 = HP1;7 — HP;7, RESt = ESl;+ — ES7, RVAR 1 = VAR, — VAR 7,

and RMSr = MSL;7 — MS 7 are the holding period, effective half-spread, variance of
mid-spread returns, and mid-spreads for thars trades executed on the US trade venues
(the TSE), anHP1,7 (HP;7), ESL 7 (ES7), VARL 7 (VAR 7) andMSL; 7 (MS 1) are de-

fined as beforeMV;r is included to control for size. Since the variables are in nat-
ural logarithms, the differences actually correspond to the natural log of the ratios, e.g.,
INn(ESL/ES). If the estimated coefficient for the difference of logs or logs of ratios in effec-
tive half-spreads is positive and significant, then this implies that an increase in the ratio
of holding periods reflects a relative increase in holding periods for the share trades ex-
ecuted on the US trade venue and the same-firm share trades executed on the TSE, and
that this is associated with a relative irase in the ratio of their respective effective
half-spreads. The previotsentence holds if increase is replaced by decrease through-
out.

Equation (3)is a more relevant model to determine whether the Amihud and Mendel-
son’s relationship between holding pericatsd effective half-spreads occurs in an inter-
national cross-listed share context thanrakang this relationship for each trade venue
separately. The reason is that an event that may affect the trading behavior of the cross-
listed shares on one trade venue is also likely to affect the trading behavior of the same-firm
share trades executed on another trade vaiti®ugh not necessarily by the same magni-
tude or in the same direction.

Statistical significance is measured throughout at the 0.05 level unless noted otherwise.
If an estimate or statistic is significant only at the 0.10 level, it is referred to as being
marginally significant.
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5. Empirical resultsfor holding periods, effective half-spreadsand executed
order-flow market shares

5.1. Descriptive statistics for individual trade venues

This section briefly discusses unreported summary statistics (means) for the market
values, variances of mid-spread returns amd-spreads for trades executed on the TSE for
shares that are cross-listed on the AMEX, NYSE with and without options traded on them,
and NASDAQ, and for the same-firm sharades executed on the US trade ventfeBhe
discussed findings are for the entire time period of January 4, 1994 to December 31, 1998.
Since the primary emphasis of this paper is on the relationship between holding periods
and effective half-spreads, the comparative descriptive statistics for these two variables are
examined in more detail in the next section of this paper.

For shares cross-listed on the TSE and the AMEX, the average market value is 1.59
billion Canadian dollars, or CDN. For these cross-listed shares, the average daily vari-
ance of mid-spread returns and average mid-spreads are 0.086 percent and $18.47 CDN,
respectively, for share trades executed on the TSE, and 0.341 percent and $18.49 CDN, re-
spectively, for share trades executed on the AMEX. For shares cross-listed on the TSE and
the NYSE with options traded on them, the average market value is 6.9 billion CDN. For
these cross-listed shares, the corresponding average daily variances of mid-spread returns
and average mid-spreads are 0.066 percent and $38.30 CDN, respectively, for share trades
executed on the TSE, and 0.144 percent and $38.62 CDN, respectively, for share trades
executed on the NYSE. For shares cross-listed on the TSE and the NYSE without options
traded on them, the average market value is 2.2 billion CDN. For these cross-listed shares,
the corresponding average daily variances of mid-spread returns and average mid-spreads
are 0.071 percent and $20.25 CDN, respectively, for share trades executed on the TSE, and
0.141 percent and $20.29 CDN, respectively, for share trades executed on the NYSE.

With respect to shares traded on the TSH BIASDAQ), the average market capitaliza-
tion is 429 million CDN. For these cross-listed shares, the average market variances and
average mid-spreads are 0.142 percent and $11.65 CDN, respectively, for share trades ex-
ecuted on the TSE, and are 0.624 percent and $11.73 CDN, respectively, for share trades
executed on the NASDAQ. All of these resultglicate that the average market variances
and the average mid-spreads are higher forllagestrades executed on the US trade venues
compared to the share trades executed o 8ie for our sample of Canadian cross-listed
firms. Whether this has an impact on the holding periods for individual or across trade
venues is examined using regression techniqu&estions 5.3 and 5.4f this paper, re-
spectively.

5.2. Comparative statistics for various pairings of the TSE with a UStrade venue

In this section, the ratios of holding periods and of effective half-spreads for cross-
listed share trades executed on each US trade venue relative to those executed on the TSE

12 Medians and standard deviatis also were computed. The tablare available upon request.
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between the pre- and post-TSE dedization periods are analyzéd.The results using
shares outstanding and share float for holding period computations are repdiabdeis 1

and 2 respectively. The latter portion of each panellables 1and 2 reports the ratios

of the average means, medians andareces of effective half-spreads, B2ES'SE, and
holding periods, HBS/HPTSE, for the share trades executed on each member of the vari-
ous pairings between the TSE and the AMEX, NYSE for shares with and without options
traded on them, and NASDAQ. Also, the last row of each pandlatifies 1 and 2Ze-

ports thep-values of the differences in the ragi@f the means, medians and variances
of effective half-spreads and holding periods between the pre- and post-TSE decimaliza-
tion periods. That is, the last row of each panel reportsphvalues of the differences in
(ESUS/ESTSE) and in (HF'S/HPTSE) for the pre- and post-TSE decimalization periods. To

Table 1
Effective half-spreads and holdingrms based on shares et&nding for Canadian firms with same-firm share
trades executed on the TSE and on US trade venues

Period Trade venue Effective half-spread (percent) Holding periods (years)
Mean Median  Std. dev. Mean Median Std. dev.
A. CDN share trades executed on the TSE and thH#=X (22 firms without options traded on them)

TSE Q608 Q615 Q072 697 667 238
Pre-dec. AMEX 0648 Q561 Q058 5013 4732 1843
p-value for difference  @01™  0.00™  0.251 d o™ o™
TSE Q953 Q778 Q409 705 654 252
Post-dec. AMEX 0792 Q585 Q376 4219 3929 1302
p-value for difference 105 Q034" 0637 d o™ o™
TSE Q792 Q678 Q347 701 664 243
1994-1998 AMEX 678 Q567 Q301 4590 4201 1614
p-value for difference @56 0.001™  0.280 g~ o 0™
Pre-dec. AMEX/TSE ®17 Q904 Q175 7.85 685 356
Post-dec. AMEX/TSE B34 Q826 Q112 667 571 317
p-value for difference  ®29™  0.079 0.022" 0181 0108 0541
B. CDN share trades executed on the TSE aed\NSE (21 firms with options traded on them)
TSE Q282 Q279 Q022 244 232 057
Pre-dec. NYSE (326 Q312 Q045 945 942 420
p-value for difference 5" 0™ o™ 0™ o™ 0™
TSE Q295 Q275 Q067 604 4.89 317
Post-dec. NYSE 227 Q228 Q048 1020 1008 263
p-value for difference 8" o™ 0.062 d o™ o™
TSE Q289 Q279 Q051 436 306 295
1994-1998 NYSE @73 Q276 Q068 985 966 344
p-value for difference 140 Q310 0037" o™ o™ o™
Pre-dec. NYSE/TSE .158 1155 Q155 396 339 199
Post-dec. NYSE/TSE .803 Q736 0252 204 191 093
p-value for difference " 0™ 0.010™ 0™ o 0™

(continued on next page)

13 Similar but unreported statistics aobtained for all of the other contreariables. The main inferences
about the relationship between haidiperiods and effective half-spreads do not change significantly if they are
included.
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Table 1 Continued)
Period Trade venue Effective half-spread (percent) Holding periods (years)
Mean Median Std. dev. Mean Median Std. dev.
C. CDN share trades executed on the TSE andNMSE (29 firms without options traded on them)

TSE Q534 Q533 Q079 257 253 063
Pre-dec. NYSE ®46 Q638 Q087 1848 859 1844
p-value for difference 8" o™ 0.613 d o™ o™
TSE Q481 Q493 Q116 431 399 139
Post-dec. NYSE a88 Q492 Q066 3841 3754 1074
p-value for difference 52 0643 Qoo™ o™ o™ 0™
TSE Q506 Q509 Q103 350 320 140
1994-1998 NYSE 562 Q552 Q110 2911 2851 17.80
p-value for difference  @05™  0.018"  0.646 g~ o™ 0™
Pre-dec. NYSE/TSE 217 1200 Q102 7.04 381 689
Post-dec. NYSE/TSE .Q74 Q983 Q304 951 877 347
p-value for difference  @21"  0.006™ 0™ 0.07¢ 0001  0.001™
D. CDN share trades executed on the TSE and th8 DAQ (45 firms, 2 with options traded on them)
TSE Q994 1016 Q113 513 511 223
Pre-dec. NASDAQ 782 1758 Q230 2879 1543 3406
p-value for difference " o™ 0.001 g o™ o™
TSE 1280 1175 Q0322 744 7.09 200
Post-dec. NASDAQ B51 1673 Q414 2927 2398 1806
p-value for difference 8" o™ 0.170 d o™ o™
TSE 1146 1075 Q285 636 633 240
1994-1998 NASDAQ B19 1742 Q339 2905 2027 2650
p-value for difference 5" 0™ 0.180 g~ o 0™
Pre-dec. NASDAQ/TSE .808 1735 Q257 634 367 661
Post-dec. NASDAQ/TSE 468 1422 Q203 418 303 280
p-value for difference " o™ 0.214 Q096  0.220 g

Notes. The overall sample is 117 TSE cross-listed firms on US trade venues. The pre- and post-TSE decimal-
ization periods and the entire time period consist of 28, 32 and 60 months each, respectively. The observa-
tions correspond to the monthly averages across all efstiares of the daily effective half-spreads and the
annualized daily holding periods. The-value for difference’ rows report the-values for the tests of the
differences in meang{est) and medians (Wilcoxon/Mann-Whitney test). The last rows reporpthaues
of the difference between (E’§/ESTSE )pre-decimalizationgpg (E4)S/ESTSE ypost-decimalization gng petween
(HPUS/HPTSE)pre-decimalizatiorhnd (HIiJS/HPTSE)pOSt'de‘:imalizaﬂOPrespectively.

* Significant at the 10% level.

* 1dem., 5%.
™ Idem., 1%.

provide a clearer picture of the cormative ratios, the first portions dables 1 and 2lso

include the holding periods and effective half-spreads for cross-listed share trades executed
on the TSE relative to those executed on the AMEX, NYSE and NASDAQ for the pre- and
post-TSE decimalization periods, and for the entire time period.

As such, this section of the paper provides a preliminary overview of the changes in
effective spreads, holding periods and thespective ratios, which occurred after the TSE
decimalization. Before the TSE decimalization and adjusting for the exchange rate, the
share trades executed on the TSE had an imglist advantage relative to the same-firm
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share trades executed on the US trade venues due to their lower absolute tick size when
expressed in Canadian or in US dollafs.

Based on the results reported in panel ATable 1, the ratio of effective half-spreads
for AMEX and TSE trades, E£/ESTSE, decreases significantlypfvalue of 0.029)
from 0.917 to 0.834 post-TSE decimalization. The value of the ratio of holding periods
for the AMEX and TSE trades, H3/HPTSE, changes insignificantly from 7.85 to 6.67
post-TSE decimalization. Panel A ®&ble 2reports that the changes in the ratios of effec-
tive half-spreads and holding periods for AMEX and the TSE have the correct sign but are
not significant when the smaller sample using share float is examined.

These results suggest that the TSE loastlér cost competitiveness to AMEX post-TSE
decimalization, although the ratios of holding periods and volume turnover remained ap-
proximately unchanged in both trade venues for the TSE shares cross-listed on AMEX.

Table 2
Effective half-spreads and holding periods based oresfi@at for Canadian firms with same-firm share trades
executed on the TSE and on US trade venues

Period Trade venue Effective half-spread (percent) Holding periods (years)
Mean Median  Std. dev. Mean Median Std. dev.
A. CDN share trades executed on the TSE and thH=X (22 firms without options traded on them)

TSE Q608 0615 Q072 483 446 161
Pre-dec. AMEX 0548 0561 Q058 3798 3307 1470
p-value for difference ®01™  0.00I™  0.289 g o™ o™
TSE Q759 0625 0269 518 447 247
Post-dec. ~ AMEX 685 0501 0347 3723 3532 1130
p-value for difference 347 Q041" 0.160 d o™ o™
TSE 0689 0629 Q215 501 446 210
1994-1998 AMEX 0621 0548 0264 3758 3312 1289
p-value for difference (125 Qoor™ 0114 g~ 0™ 0™
Pre-dec. AMEX/TSE ®16 Q904 Q174 855 787 405
Post-dec. ~ AMEX/TSE ®77 0850 Q152 829 763 381
p-value for difference (359 Q500 Q0485 Q800 Q830 Q752
B. CDN share trades executed on the TSE aed\NSE (21 firms with options traded on them)
TSE Q272 Q272 Q025 206 197 031
Pre-dec. NYSE ®23 Q312 Q048 884 877 447
p-value for difference 5" 0™ 0.001™ 0™ 0™ 0™
TSE Q184 Q171 Q044 191 180 047
Post-dec. ~ NYSE @00 0207 Q046 1024 1066 258
p-value for difference (158 Q251 Q755 d o™ o™
TSE 0225 0237 Q057 198 191 041
1994-1998 NYSE @58 0259 Q078 Q59 1007 363
p-value for difference @11  0.058 0.021" o™ 0™ 0™
Pre-dec. NYSE/TSE .186 1162 Q132 439 415 240
Post-dec.  NYSE/TSE 140 Q937 Q378 554 567 142
p-value for difference  B41 0339 g™ 0.026" 0026  0.007™
(continued on next page)

14 \We thank the referee for pointing this out. The averagchange rates during the pre-, post-TSE decimal-
ization and the overall 1994-1998 period ar&6b, 1.416 and 1.39 CDN/USD, respectively.
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Table 2 Continued)
Period Trade venue Effective half-spread (percent) Holding periods (years)
Mean Median Std. dev. Mean Median Std. dev.
C. CDN share trades executed on the TSE andNMSE (29 firms without options traded on them)

TSE Q534 Q533 Q079 230 228 059
Pre-dec. NYSE ®46 Q638 Q087 1565 608 17.25
p-value for difference 8" o™ 0.613 d o™ o™
TSE Q481 Q493 Q116 332 326 088
Post-dec. NYSE a88 Q492 Q066 3092 2916 955
p-value for difference 52 0643 Qoo™ o™ 0™ 0™
TSE Q506 Q509 Q103 284 275 091
1994-1998 NYSE 562 Q552 Q110 2379 2392 1559
p-value for difference  @05™  0.018"  0.646 g~ 0™ 0™
Pre-dec. NYSE/TSE 217 1200 Q102 678 346 7.30
Post-dec. NYSE/TSE .Q74 Q983 Q304 985 934 396
p-value for difference @21  0.006™ 0™ 0.044" o™ 0.007™
D. CDN share trades executed on the TSE and th8 DAQ (45 firms, 2 with options traded on them)
TSE Q810 Q801 Q097 261 250 067
Pre-dec. NASDAQ U84 1441 Q302 4619 2453 6033
p-value for difference " o™ o™ o™ o™ o™
TSE Q785 Q722 Q272 272 243 170
Post-dec. NASDAQ 455 1326 Q389 4122 3462 2522
p-value for difference 8" o™ 0.049™ o™ o™ o™
TSE Q797 Q778 Q208 267 246 132
1994-1998 NASDAQ ne9 1409 Q349 4353 2991 4160
p-value for difference 5" 0™ o™ 0™ 0™ 0™
Pre-dec. NASDAQ/TSE 841 1776 Q369 1961 1183 2322
Post-dec. NASDAQ/TSE .903 1880 0283 1717 1498 1009
p-value for difference @169 0482 Q165 0593 0245 g

Note. The sample for which share float data are atddlas 88 TSE cross-listed firms on US trade venues.
* Significant at the 10% level.
" Idem., 5%.

™ Idem., 1%.

Section 5.5f the paper, which is based on regression analysis, provides more evidence on
whether this conjectureannot be rejected after controllingrfother relevant variables and
using our two measures of holding periods.

Panel B ofTable 1reports that the values of the ratios ¥ SSE and HPF'S/HPTSE
decrease from 1.158 and 3.96 to 0.803 arfd 2respectively, post-TSE decimalization for
TSE shares cross-listed on the NYSE for shares with options traded on them. These differ-
ences are statistically significant (both wjthvalues of 0.000). Panel B dable 2reports
similar ratios for the 21 firms with share float data. The values of the ratid$/ES"SE and
HPYS/HPTSE now decrease and increase from 1.186 and 4.39 to 1.14 and 5.54, respectively,
although only the change in the latter ratisignificant. When using shares outstanding,
the trade cost advantage, as measured byeffective half-spread, decreased post-TSE
decimalization for share trades executedtmm TSE (which marginally increased) relative
to the same-firm share trades executed ofNti8E for shares with options traded on them
(which significantly increased).
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Based on the results reported in panel Crable 1for TSE shares cross-listed on the
NYSE for shares with no options traded on them, the values of the rat{d¥ES SE and
HPYS/HPTSE decrease and increase to 1.074 and 9.51 from 1.217 and 7.04, respectively,
from the pre- to post-TSE decimalization pmis. The differences are statistically signif-
icant with p-values of 0.021 and 0.079, respectively. Panel Qaifle 2reports similar
values for the ratio E$/ES'SE using a share float computation of holding periods. The
value of the ratio HPS/HPTSE increases to 9.85 from 6.78 and is statistically significant.
Although 29 firms are represented in both tables, the discrepancies in the values of the
ratios HPS/HPTSE are due to less data or monthly observations available for share float
compared to that for shares outstanding.

Finally, panel D ofTable 1reports the results for TSE shares cross-listed on the NAS-
DAQ. The values of the ratios FS/ES'SE and HF'S/HPTSE decrease from 1.808 and 6.34
to 1.468 and 4.18, respectively, post-TSE detimasion. Each difference is statistically
significant with ap-value of 0.000 and 0.096, respectively. This result is similar to that ob-
tained for the TSE shares cross-listed on NYSE with options traded on them (see panel B of
Table 1. Over the entire time period, the mean effective half-spreads are about 60 percent
higher for the same-firm share trades executed on the NASBA®Panel D ofTable 2
reports similar descriptive statistics using share float for 22 firms. The ratid¥ES SE
and HP'S/HPTSE are not statistically significant. A comparison of the panels Datfles 1
and 2indicates that the advantage in trade cost executed order flow for the share trades
executed on the NASDAQ appears to be determined by the non-TSE300 index firms or
firms with no available share float data. As noted earlier, these non-index firms are much
smaller than index firms in terms of market capitalization.

5.3. Determinants of holding periods for individual trade venues

Table 3reports the results for the relationship between holding periods and effective
half-spreads, market values, return varianees! mid-spreads for same-firm share trades
executed on the TSE and on the US trade venues. It includes the regression results with
holding periods computed separately with shares outstanding and share float, for share
trades executed on the TSE and the samme-§inares trades executed on AMEX, NYSE
for shares with and without options traded on them, and NASDAQ. To simplify the pre-
sentation of the result§able 3does not include the coefficient estimates of the dummy
variables that control for the constant fjon of each US listing venue and the time spe-

15 According toChordia et al. (2001)the TAQ database reports ‘autoquotes’ (passive quotes by dealers who
officially do not make the market) which inflatesethid—ask spread. They indicate this may add up/tbgdoint
on either side of the quote, mostly for the less tradedres. These ‘autoquotes’ are not specifically identified
in the TAQ database. Even though the Canadian crogstishares on the NASDAQ are traded less in the US
relative to their trading on the TSE, it is unlikely thie impact of ‘autogquotes’ on the effective spreads used
herein has materially changed the inferences drawnmédrgwever, this is an empirical issue that is beyond the
scope of this study.

16 Neglect of fiduciary duty by investment dealers 0ASDAQ also may be a possible explanation for this
difference. Christie et al. (1994find that NASDAQ dealers implicitly collude to inflate bid—ask spreads. In
addition, payment for order flow, prefmncing of orders, and internalization of order flow are more pervasive
practices in dealer markets. For an interesting review of these practicédaseg and O’Hara (1997)
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cific events. For most regressions, these unreported coefficient estimates are significant.
Columns 1 and 2 in panel A ofable 3report the regression results of the simultaneous
relationship between holding periods computed using shares outstanding and share float,
respectively, with effective-half spreads after controlling for the other variables for TSE-
executed trades. Columns 3 and 4 report the simultaneous regression results for the same
relationship using shares outstanding and share float, respectively, for the share trades ex-
ecuted on the US trade venues. Based on the column 1 values, the positive relationship
between holding periods based on shares outstanding and effective half-spreads holds and
is significant for the share trades executed on the TSE for the firms cross-listed on the
AMEX and NASDAQ during the pre- and post-TSE decimalization periods. The same re-
lationship holds only during the pre- and the post-TSE decimalization periods for the share
trades executed on the NYSE with shares without (marginal significance) and with options
traded on them, respectively.

The negative and significant dummy shift variable estimates for the post-TSE decimal-
ization period imply that the clientele effedéeclines for the share trades executed on the

Table 3
Summary results for regressions of the holding periods eefiective half-spreads for Canadian firms with share
trades executed on the TSE and on US trade venues

Variables Share trades executed on the TSE Share trades executed on US trade venues
] 2 (3) )]
Shares outstanding Share float hages outstanding Share float
Coef. p-value Coef.  p-value Coef.  p-value Coef.  p-value
CONSTANT 25108 0 2.2664 0 —29023 ¢ -3.1657 ¢~
DYOx D1 —1.0888 0002™ -—11267 O —1.4996 ¢ —1.6871 ¢
DYNO —2.2320 0006™ —0.0621 0896 13659 0160 33646 0008™
DYNO x D1 —0.8389 0023" -0.1128 Q787 21650 0™ 15643 0003™
DX —59580 @™ —15320 4™ 1.4768 Q085 44795 ¢
DX * D1 04655 0177 —0.5634 0125 —1.0970 ¢ —0.6081 0102
DQ —1.9616 0003™ —24326 0 0.8803 0268 30960 0070
DQx D1 01335 0610 —0.4490 0358 —0.3104 0200 —0.0989 0922
ES —04363 0™ —0.2773 0™ 0.0545 0224 Q0767 0185
ESx D1 05622 0™ 0.4743 0 —0.0152 0764 —0.0253 0693
VAR 01542 @ —0.0785 Q036" —0.0457 0081  —0.0844 Q017"
VARx D1 —0.0868 0013" —0.0361 0345 —0.0168 0561 Q0359 0344
MS 0.0025 0983 Q1809 Q011" -1.6380 (™ —1.0319 4¢"
MSx D1 —0.0579 0492 Q0226 Q760 Q2844 0006™  0.2727 0036~
MV —0.2121 0019" -0.3044 0~ 11252 @07 0.8726 ¢~
MV % D1 02307 @™ 0.2015 @™ 0.0482 0376 Q1030 0057
ESx DYNO 0.1344 0099 0.4409 @™ 0.1541 0060 0.1327 0196
ES«xDYNOx D1 —0.3795 0™ —0.3435 ¢™ 0.2313 0010™  0.0851 0446
VAR DYNO —0.3574 @™ —0.2480 @™ —0.2907 @™ —0.1056 0251
VARxDYNOx D1 01693 0009™  0.3997 0" 03296 0~ 0.0027 Q977
MS DYNO —0.9370 @™ 0.0219 0875 10766 G~ 0.9045 ¢~
MS«DYNOx D1 04730 @™ —0.0634 0651 Q4144 Q007"  0.1400 0464
MV % DYNO 05925 ¢ —0.0845 0298 —05733 ¢~ —0.6267 0001™

(continued on next page)
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Table 3 Continued)

Variables Share trades executed on the TSE Share trades executed on US trade venues
(1) (@) (3) 4)
Shares outstanding Share float hages outstanding Share float
Coef. p-value Coef.  p-value Coef.  p-value Coef.  p-value
MV xDYNOx D1 —0.2355 Q002™  0.0404 0620 —0.4222 @™ —0.3993 (™
ESx DX 11407 ¢~ 05017 G 0.2388 ¢~ 0.0288 0724
ESx DX * D1 —0.8993 (™ —0.1948 0014" —03229 4" —0.2260 0027"
VAR DX —0.1858 (™ —0.2490 @™ 0.0752 0067 0.1621 0003™
VAR DX x D1 00755 0 02925 ¢~ 0.0375 0420 Q0699 0248
MSx DX —0.7730 @™ —0.7191 @™ 05915 000Z™ 03793 0155
MS# DX % D1 07264 ¢ 02328 0093  —0.1565 0297 00243 0901
MV % DX 13150 G~ 0.3977 ¢~ —0.1364 0296 —0.4947 0013™
MV xDX% D1  —06232 07 —0.0100 0909 Q0089 0887 —0.0819 0319
ESxDQ 07717 ¢~ 05736 G 0.1026 0039 05731 ¢~
ES+«DQx D1 —0.5860 0™ —0.3085 0001 —0.0196 Q734 Q0482 0665
VAR% DQ —0.1513 Q006™ —0.2089 (™ 01250 0002™ 03162 @™
VAR DQx* D1 02024 ¢ 02614 ¢~ —0.0135 0749 —0.1723 0031
MS*DQ 0.0199 0895 —0.0367 0777 Q2390 0121 —0.1844 0614
MSxDQx D1 04506 ¢ —0.1391 0299 Q1012 0443 Q7098 Q035"
MV % DQ 0.2650 0038" 0.2420 0004™ —0.0142 Q905 Q1842 0532
MV«DQxD1  —03225 0001  0.0816 0379 —0.1233 0117 —0.4976 Q046™
R? ad. 0.628 0.683 0.857 0.878

Notes. This table reports the results of the regressions of the holding péfiBgd-] on the proportional effec-
tive bid—ask half-spreacES ), mid-spread return varianc®AR; ), the mid-spread\lS;7) and market value
(MV;7), simultaneously. The variables are agigs. (1) and (2)Section 3

* Significant at the 10% level.

* Idem., 5%.
™ Idem., 1%.

TSE for the firms cross-listed on the AMEX andSDAQ, and disappears for share trades
executed on the TSE for firms cross-listed on the NY SE with shares without options traded
on them. In contrast, a highly significant and positive dummy variable estimate indicates
that the clientele effect increases for the ghaades executed on the TSE for firms cross-
listed on the NYSE for shares with options traded on them. Except for the share trades
executed on the TSE for firms cross-listed on the NYSE for shares with options traded on
them, most control variables appear to have the expected sign during the pre- and post-TSE
decimalization periods.

Based on column 2 dfable 3 the positive relationship between holding periods based
on share float and effective half-spreadsdsadiuring the pre-TSE decimalization period
for the share trades executed on the TSE for the shares cross-listed on the NYSE without
options traded on them, the AMEX and NASDAQ. The clientele effect also holds during
the post-TSE decimalization period for the share trades executed on the TSE for the firms
cross-listed on each of the US trade venues. However, the relationship weakens during
the post-TSE decimalization period for alhtle venues except the NYSE for shares with
options traded on them, as reflected in the sigant and negative coefficient estimates of
their dummy shift variables.
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The Amihud and Mendelson'’s relationship between holding periods based on shares
outstanding and effective half-spreads holds during both the pre- and post-TSE decimaliza-
tion periods only for the TSE cross-listed firms with share trades executed on the AMEX,
and on the NYSE for shares without options traded on them based on coluniaBlef3
The signs and significance of the coefficient estimates of the control variables do not ap-
pear to follow a consistent pattern for theH 8ross-listed share trades executed on each of
the US trade venues as is the case for the same-firm share trades executed on the TSE. Sim-
ilarly, based on the column 4 results reportedable 3 the relationship between holding
periods based on share float and effective half-spreads holds during the pre- and post-TSE
decimalization periods only for the TSE cross-listed firms with share trades executed on
the NASDAQ.

With respect to the regression results reported in columns 1 toTallé 3 the rela-
tionship between holding periods and effective half-spreads seems to be stronger for both
the shares outstanding and share float measures of holding periods and for the cross-listed
share trades executed on the TSE relativhéosame-firm share trades executed on the US
trade venues. In contrast, the relationship appears to be less significant for the cross-listed
share trades executed on US trade venues when holding periods are measured using share
float (see column 4 ofable 3. All of the regressions reported fable 3are statistically
significant with the lowest adjustek? value being 0.628 and 0.857 for the share trades
executed on the TSE and on the US trade venues, respectively. In general, these results cor-
roborate theAmihud and Mendelson’s (198@)ypothesis when either shares outstanding
or share float are used to compute holding periods. These empirical results are consistent
with those reported bitkins and Dyl (1997%or their NYSE and NASDAQ samples when
only shares outstanding are used in computing holding periods.

5.4. Determinants of holding period differences for pairs of competing trade venues

The regression results f&g. (3) which are used to identify the determinants of holding
period differences for the overall sample undifferentiated by US trade venue, are reported
in Table 4 Column 1 ofTable 4reports the regression results for the relationship between
the ratio of holding periods computed using shares outstanding and the ratio of effective-
half spreads, after controlling for the other variables, for the share trades executed on the
US trade venues and the TSE, respectively. Column Pabfe 4reports the same types
of results for holding periods calculated using share float. These regressions are run to de-
termine whether the posited relationship between holding period and effective half-spread
ratios consistently holds during the pre- and post-TSE decimalization periods for trades
undifferentiated by the cross-listing US trade venue. Columns 3 andTaldé 4report
the regression results for the same relationship estimated simultaneously for the US trade
venues when holding periods are measured using shares outstanding and share float, re-
spectively. By simultaneously including the US trade venues in the same regression, the
results provide detailed information about the direction, the magnitude and the significance
of the postulated relationship for each trade venue after controlling for the other variables.

Based on columns 1 and 2 @&ble 4 the international clientele relationship holds
during the pre- and the post-TSE decimalization period for holding periods measured using
shares outstanding and share float, respelgtif he control variables carry their expected
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Variables 1) ) 3) 4)
Shares outstanding Share float hages outstanding Share float
Coef. p-value Coef.  p-value Coef.  p-value Coef.  p-value
CONSTANT —1.6630 0 —0.1978 0652 02187 0632 Q7701 0164
DYOx D1 00512 0622  —0.1929 0466  —2.3924 (™ —0.8021 0023"
DYNO —0.2607 0409 Q2253 0478 58394 (7 —41925 ¢"
DYNO x D1 02022 Q021" —0.0226 0920 34788 07 1.3427 0007™
DX —24624 ¢ —1.8001 ¢ —49159 0" —33961 0"
DX D1 0.0900 0310 Q0911 0673 Q7561 0014~ 0.8321 Q047"
DQ 2.2140 @™ 07507 0149  —1.3215 Q021" 0.4095 0702
DQx* D1 —0.5506 0™ —0.6154 0004™  1.6399 (™ 0.1558 0866
RES 01946 0™ 0.1909 ¢ 0.0640 0010™ 01408 @™
RES# D1 —0.0158 0411  —0.0245 0371 Q1131 ¢* 0.0200 0584
RVAR —0.0273 0020 —0.0607 Q011" 0.1009 ¢ 0.0540 0131
RVARx D1 —0.0148 0223 Q0015 0952  —0.1685 (7 —0.1569 ¢
RMS 36640 (™ —1.4525 0403 190041 ¢ 120987 ¢
RMSx D1 —3.1852 0 2.0492 0240 -187741 ¢ —-118019 ¢
MV 0.2406 ¢™ 01327 4" 0.0626 0163 00280 0610
MV % D1 —0.0181 0131 Q0046 0865 Q2457 07 0.0729 0049
RES# DYNO 0.6865 ¢ 02931 ¢"
RES# DYNO D1 —0.8001 ¢ —0.2406 0002™
RVAR % DYNO 0.4361 ¢~ 0.2483 0076
RVAR* DYNO % D1 —0.1497 0138 Q0296 0833
RMSx DYNO —275542 ¢ —17.0541 0011
RMS+ DYNO * D1 297340 G 19.8972 0003™
MV % DYNO 0.7085 ¢ 05121 4"
MV % DYNO x D1 —0.6681 0" —0.2371 0002™
RESx* DX 0.2556 ¢ 0.1981 0001™
RES# DX x D1 —0.1536 0004™ —0.1285 Q091"
RVAR % DX -0.3359 ¢ —0.2455 07
RVAR % DX * D1 01375 0006™  0.1173 0083
RMSx DX —228580 0 —16.9589 0001™
RMSx DX % D1 221962 4" 17.1793 0001™
MV % DX 0.3949 ¢ 0.2371 Q011"
MV % DX % D1 —0.3260 07 —0.1730 0015~
RES* DQ 0.0132 0675 Q0081 0923
RES#DQx* D1 00283 0459  —0.1116 0243
RVARx* D Q —0.0882 0034" —0.2892 (™
RVAR# DQ# D1 02250 0" 0.2768 (™
RMSx DQ —19.9245 ¢ —20.7767 07
RMS% DQx* D1 194361 07 131704 0003™
MV % DQ 0.2809 ¢ —0.1210 0424
MV % DQ* D1 —0.6159 0" —0.1675 0259
R? adi. 0.857 0.881 0.855 0.879

Notes. SeeTable 3
* Significant at the 10% level.
* Idem., 5%.

™ ldem., 1%.
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coefficient signs with the exception of the significant and positive estimate for the ratio

of mid-spreads. This result suggests that increasing ratios of mid-spreads are related to

Canadian cross-listed shares that are traded on the US trade venues to be held for longer
periods compared to the same-firm shares traded on the TSE. None of the coefficients for

the shift dummies are significant in these regressions.

The relationship between the ratios of holding periods based on shares outstanding and
of effective half-spreads consistently holds during the pre-TSE decimalization period for
the TSE shares cross-listed on AMEX, and on the NYSE for shares with and without op-
tions traded on them, as reported by the simultaneous regression results for the US trade
venues in column 3 ofable 4 The shift dummies for the TSE shares cross-listed on
AMEX and on the NYSE for shares with options traded on them are significantly negative
and positive, respectively. This indicates thHa international trade-venue clientele effect
relationship weakens and strengthens post-TSE decimalization for the TSE shares cross-
listed on AMEX and on the NYSE for sharestkvoptions traded on them, respectively.

The negative and highly significant(0.8001, p-value of Q000) estimated coefficient for

the shift dummy for the TSE shares cross-listed on NYSE without options traded on them
fails to support the international trade-venue clientele effect hypothesis post-TSE decimal-
ization. The same relationship is not statistically significant for the TSE shares cross-listed
on the NASDAQ during both the pre- and post-TSE decimalization periods. Except for the
TSE shares cross-listed on the NASDAQ, firm sizeMM, consistently has its expected
positive coefficient for each of the pairings of the TSE with a US trade venue for both the
pre- and post-TSE decimalization periods. Bxpected signs of the coefficient estimates
for all of the other control variables do not hold consistently and significantly across the
pairings of the TSE with the US trade venues during the pre- and post-TSE decimalization
periods. To illustrate, the sign and significance of the estimated coefficients of the shift
dummy D1 change between these two time periods.

Column 4 ofTable 4reports the regression results using the sample with share-float
computed holding periods. The evidence for the international trade-venue clientele effect
is similar to that found using shares outstanding primarily for the pre-TSE decimaliza-
tion period. For the post-TSE decimalization period, the estimated coefficient of the shift
dummy for the TSE shares cross-listed on the NYSE without options traded on them is less
negative for holding periods measured using share fle@t2406, p-value of Q002) than
those measured using shares outstandir@g001, p-value of Q000). This indicates that
the international trade-venue clientele effect holds for the pairing of the TSE with this US
trade venue during the post-TSE decimalizafi@riod but at a lower level of significance
than when holding periods are measured usingeshautstanding. The international trade-
venue clientele effect relationship does not hold for the TSE shares cross-listed on AMEX
during the post-TSE decimalization period given the marginally significant and negative
coefficient estimate of the dummy shift ratio of effective-half spread 1285, p-value
of 0.091). In an unreported regression, the estimated coefficient of the ratio of effective
half-spreads post-TSE decimalization is an insignifica@6®6 (p-value of 0.142). The
estimated coefficients of the control variables do not consistently exhibit their expected
signs across the pairings of the TSE with the US trade venues during the pre- and post-
TSE decimalization periods.
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The results ofrable 4can be summarized as follows. The results displayed in columns 1
and 2 are consistent with the international trade-venue clientele effect hypothesis (our first
hypothesis) for the overall or undifferentiated sample during the pre- and post-TSE deci-
malization periods using both measures of holding periods. For the sample differentiated
by US trade venue, the results displayed in columns 3 andlaldé 4are consistent with
the international trade-venue clientele effect hypothesis for the TSE shares cross-listed on
the AMEX, and on the NYSE with and without options traded on them for both holding
period measures, and primarily pre-TSE decimalization. As such, these results support our
first hypothesis when the sample is undifferentiated by US trade venue and provide mixed
support when the sample is differentiated by US trade venue.

Based on the results reportedTiables 1-4five major observations are drawn from the
analysis conducted to this point. The first major observation is that holding periods for the
TSE cross-listed share trades executed on the US trade venues are higher than those for
the same-firm share trades executed on the €8&n when their associated effective half-
spreads are lower. A possible explanation could be that participants in US trade venues
for Canadian cross-listed shares are relatively less informed compared to home country
investors, and relative to US domestic shareShis is supported by studies that find in-
vestors concentrate their ownership and trading in domestic sf@oeper and Kaplanis,

1994; Kang and Stulz, 1997; Huberman, 200m)us, US investors are likely to hold the
shares of cross-listed Canadian firms primarily to further diversify the risk of their invest-
ment portfolios although some other alternative explanations may exist. For exdaple,

and Mclnish (2003)using a sample of Malaysian stodkst are traded in both Malaysia

and Singapore, find that ownership of cross-listed shares by foreign investors is not mo-
tivated by diversification benefits but by higher expected returns (i.e., higher systematic
risk). Another possible explanation is the existence of higher trade costs or effective bid—
ask spreads for non-US share trades executed on the US trade venues compared to those
of similar matched samples for domestic US sh@Bsscidore and Sofianos, 2002)hus,
Canadian cross-listed share trades executed on the TSE exhibit shorter holding periods
and higher trading by relatively more informed investors compared to the same-firm share
trades executed on US trade venues. These implications are consistent with the investor
recognition hypothesis advanced blerton (1987) who demonstrates that investors are
more likely to own and trade shares of firms they are more informed about.

The second major observation is that the results indicate that the TSE appears to be both
a winner and loser. The TSE lost comparative competitiveness as measured by effective
half-spreads for the same-firm share trades executed on the AMEX and on the NYSE for
shares with options traded on them post-TSE decimalization. In contrast, the TSE main-
tained and won comparative competitiveness to the NASDAQ and the NYSE for shares
without options traded on them, respectively. Although the effective half-spreads and trad-
ing volumes are much higher for the share trades executed on the NASDAQ relative to the
same-firm share trades executed on the TSE, no unambiguous inference about whether or

17 Non-informed traders are those who do not have private information or seasoned trading skills. Normally,
they trade for risk diversification motives. These Idegm, passive investors seek to minimize trade costs by
trading less frequently. They normally invest throughtual funds that are willingral are more likely to attract
them (seeNanda et al., 2000
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not the TSE and the NASDAQ have become more integrated for their common listings is
possible given the results for the entire sample of 45 cross-listed shares examinedtherein.

The third major conclusion is that the international trade-venue clientele effect is weaker
post-TSE decimalization (i.e., a rejection of our second hypothesis). A possible reason is
that TSE decimalization reduced both quoted and effective bid—ask spreads for share trades
executed on the TSE in the immediate weeksraits decimalization but this was not
accompanied by a concurrent expected increase in trading vdfi@ee possible reason
is that the reduced trade costs due to deciradilbn are not sufficientin themselvesto cause
investors to increase their trading volume proportionally for share trades executed on the
TSE. Another possible reason is that the action by the TSE was essentially neutralized by
increased inter-market competition for order-flow execution by US trade venues by, for
example, the MQIRs by the AMEX, NYSE and NASDAQ within approximately one year
after TSE decimalizatio® These findings imply that the TSE and the major US exchanges
are becoming more integrated for TSEasbs cross-listed on US trade venues.

The fourth major observation is that shares that have options traded on them have
smaller effective half-spreads and shorter holding periods than their non-optioned coun-
terparts. This is consistent with our third hypothesis and most theoretical models, which
demonstrate that option trading enhances liquidity by lowering effective spreads and in-
creasing trading volume (or alternatively, lowering holding periods) in the underlying
sharesDamodaran and Subrahmanyam, 1.282dCoughenour and Shastri, 1999

The fifth major observation is that the international trade-venue clientele effect appears
to be enhanced only for the TSE shares cross-listed on the NYSE with options traded
on them during the post-TSE decimalization period. This is based on a declining ratio of
holding periods and of effective half-spreads, and a highly significant and more positive
relationship between these two ratios post-TSE decimalization. This implies that the TSE
lost relative trade cost and order-flow advantage post-TSE decimalization for the share
trades executed on the TSE compared to theeséirm share trades executed on the NYSE
for shares with options traded on them. A possible reason for this loss in competitive posi-
tion by the post-TSE decimalization is that investors who trade the underlying shares with
options traded on them may tend to be long-term oriented (non-informed), and may trade
primarily for diversification purposes and/or higher expected returns. Since information is
more likely to originate in the domestic market, informed trading is more likely to occur
in the domestic than the foreign market. Thus, informed (short-term) investors in Canada
would prefer to use their information by trading options in the Canadian options markets
rather than trading the underlying shares on the TSE. By trading options, informed in-

18 A SUR regression of the ratio of holding periods measl using share float against effective spreads and
the control variables with differentiation by US tradenue and a combination of TSE cross-listed firms with no
share float data available was run. Based on unreported results, the estimated coefficient of the ratio of effective
spreads is not significant for the NASDAQ sample of 22 firms with share float data, and positive and highly
significant for the other three pairings of the TSE amel /S trade venues, and for the combined sample without
share float data. These results may suggest that tham&te NASDAQ are becoming more integrated for firms
with share float data (i.e., larger cap firthat are included in the TSE300 index).

19 seeAhn et al. (1998), Chung et al. (1996), Bacidore (1997), and McKinnon and Nemiroff (1999)

20 The AMEX and NYSE/NASDAQ reduced their tick size froni@tth to 1/16-th for issues with prices above
$ 10 US on 17 May 1997 and on 2 June 1997, respectively.
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vestors can obtain lower trade costs and meweldage, avoid short sale restrictions, and
profit more cheaply from their private informati¢@oughenour and Shastri, 1999)

5.5. Nature of the Granger causality relationship between holding periods and effective
half-spreads

The theoretical and empirical literatureavie not resolved whether changes in quoted
and/or effective bid—ask half-spreads are a consequence of changes in stock liquidity as
measured by trading volume or vice verBamsetz (1968), Tinic (1972) and Stoll (1978)
argue that the magnitude of trading volume determines the size of the bid—ask spread. In
contrast, Amihud and Mendelson (198&uggest that the size of the spread determines
holding period magnitude. Using a sample of shares listed on the NYSE and NASDAQ,
Atkins and Dyl (1997find that theGranger (1969¢ausality between holding periods and
spreads runs in both directions. However, the non-significant change in trading volumes
and the significant decrease in bid—ask spreads that most studies report after the imple-
mentation of the MQIRs by the TSE and the major US exchanges suggests that bid—ask
spreads do not lead trading voluntés.

Since the results presented3ection 5.4ndicate that a significant relationship exists
between effective half-spread differences aatibis for trade-venue pairings and for their
holding period differences and ratios, this section @esger (1969¢ausality tests to ex-
amine whether holding period differences aatias lead effective half-spread differences
and ratios or vice versa, and whether feedbeiftcts exist. The bivariate regression for
the Granger causality test between the holding period or effective half-spread ratios and
effective half-spread or holding period ratios is as follows:

RES7 =y0+ y1RES7-1+ -+ mREST « + MRHPi7_1 4 - - + M RHPi 7,

(7a)
RHP;r =yo + yiRHPi7—1 + - - - + vk RHPi7 ¢ + MREST-1+ - - + MRES 7.

(7b)

RESt andRHP; 7 are equal to the ratidsS”S/ES'E andHPYS/HPTSE, respectively; that
is, the effective half-spread and holding etiratios between the share trades executed
on the US trade venue and the same-firm share trades executed on the TSE. The letter
k represents the number of montfisthat each variable is lagged. For robustness, the
bivariate regression consistinggfjs. (7a) and (7} run at various lag lengths. The Wald
F-statistic tests the joint hypothesis = --- = 4, = 0 for each equation, where the null
hypothesis is thaRHP andRESdo not Granger-causReESandRHP in Egs. (7a) and (7h)
respectively.

Granger causality test results between the holding period and effective half-spread ratios
for the various pairings of a US trade venue with the TSE for the samples using shares out-

21 For the impact of the MQIR by the TSE on trading volumes and trade costs, well-documented studies are by
Chung et al. (1996), Bacidore (1997), Ahn et al. (1998), and McKinnon and Nemiroff (1880)he impact of
the MQIR by the AMEX, seé\hn et al. (1996), Griffiths et al. (1998) and Ronen and Weaver (2@&lijilarly
for the impact of the MQIR by the NYSE, s&@pldstein and Kavajecz (2000), Jones and Lipson (201 for
the NYSE and NASDAQ seBessembinder (1999or an excellent survey on decimalization, sieris (1997)
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standing and share float, respectively, are examined but not reported to save valuable jour-
nal spacé?23 We calculate the Wald-statistics and their associated probabilities for lag
lengths of 2 to 9. The unreported results show that the holding period ratios predominantly
lead the effective half-spread ratios for all trade-venue pairings. These results may explain
why the MQIRs implemented by the TSE and the major US exchanges did not affect trad-
ing volume significantly. Together with the results reported earlidailes 2 and 4these

results suggest the possibilitydtthe decrease in the holding period ratios for share trades
executed on the US trade-venue and TSE pairings Gratagee the relative decrease in

their respective effective half-spreadioa for the same-firm cross-listed shares.

We also analyze the unreported Granger causality tests for the pairings of a US trade
venue with the TSE where holding periods are measured using share float. These Granger
causality tests are consistent with those found only for the TSE shares cross-listed on the
NYSE with options traded on them and NASDAQ in that the ratios of holding periods
Granger cause the ratios of effective halfesgs. In contrast, for the TSE shares cross-
listed on the NYSE without options traded oreth, Granger causality feedback seems to
occur mostly at longer lag lengths. Finally, tBeanger causality tests between the ratios
of holding periods and effective half-spreads for the TSE shares cross-listed on the AMEX
are not significant for most lags.

6. Conclusions

The main purpose of this paper was to test whether or not the empirical evidence sup-
ports the generalized version of tAenihud and Mendelson (198@)ientele hypothesis.

Their hypothesis states that shares with highid—ask spreads are held for longer peri-
ods than shares with smaller spreads, all else held equal. When generalized to deal with
same-firm share trades across multiple tragleues located in different countries, the new
international trade-venue clientele effect hypothesis predicts that, in equilibrium, shares
with increasingelative spreads across trade venues are held in portfolios with the same or
expected increasing relativelding periods, and vice versa for decreasing relative spreads,
all else held constant.

The findings reported herein for Canadian cross-listed share trades executed on the US
trade venues for the overall sample of firms undifferentiated by US trade venue are con-
sistent with thenternational trade-venue clientele effect hypothesis (our first hypothesis).
When the sample is differentiated by US trade venue, the clientele effect continues to hold
for the Canadian cross-listed share #aexecuted on the TSE, AMEX and NYSE, and
not NASDAQ. The relative effective half-spads between the Canadian cross-listed share

22 They are available upon request.

23 The results of a number of oth&ranger (1969¢ausality tests are also not reported. Granger causality tests
are carried out between the effective spreads and hofenigds for the share trades executed on the TSE that
are cross-listed on the AMEX, NYSE for shares withldavithout options traded on them, and NASDAQ. Most of
these unreported tests indicate significant feedbadctstf Similarly, causality tests are conducted for the same-
firm share trades for the corresponding US trade-venmples. Effective half-spreads lead holding periods for
the share trades executed on the AMEX only for lag 6. For the share trades executed on the NYSE for shares with
and without options traded on them, holding periods lefetgfe half-spreads for most lags. For the share trades
executed on the NASDAQ, feedback effects occur for lags 5to 9.
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trades executed on these US trade venuegfandame-firm share trades executed on the
TSE are positively associated with the same or longer relative holding periods, particu-
larly prior to TSE decimalization that occurred on April 15, 1996. Changes in effective
half-spreads appear to be the only variable that is consistently associated with changes in
holding periods for the various trade-venue categories of cross-listed share trades examined
herein.

The relative holding periods for the share trades executed on the US versus TSE trade
venue are decreasing, and are associated withedsing relative effective half-spreads for
the TSE shares cross-listed on the AMEXam the NY SE for shares with options traded
on them. This implies that the TSE has consistently lost executed order-flow share to the
AMEX and to the NYSE (the later for shares with options traded on them), and that this is
due to increasing relative effective spreadsGanadian cross-listed shares. TSE decimal-
ization did not obtain the desired outcome of avoiding the future loss of trading volume by
the TSE to the US trade venues by reducing the MQI for its cross-listed shares. For the TSE
shares cross-listed on the NYSE without options traded on them, the positive relationship
between holding periods and effective half-spreads reverses post-TSE decimalization. The
disappearance of the international trade-venue clientele effect post-TSE decimalizationim-
plies that the TSE won executed order-flow share from the NYSE for share trades of TSE
shares cross-listed on NYSE without options traded on them. These results suggest that
the existence of traded options on the underlying cross-listed shares may have important
implications, as predicted by our third hypothesis, for the relative strength of the various
trade venues competing for the same order-flow execution.

TSE decimalization increased the inter-venue competition for order-flow execution.
This competition was intensified by the MQIRs implemented on the AMEX and NASDAQ
approximately one year later. Counter to the prediction of our second hypothesis, these
events seem to affect the magnitude, dirattod significance of theetationship between
holding periods and effective half-spreads differently for the share trades executed on the
TSE and the same-firm share trades exatoteeach US trade venue. In turn, they may
have weakened the international trade-venue clientele effect by reducing the materiality
of effective half-spread differences betweead& venues. Nevertheless, it is difficult to
conclude whether or not the loss, gain or maintenance of TSE competitiveness in terms of
trading volumes and effective half-spreads would have been more pronounced without the
first mover action of the TSE to decimalization.
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