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Abstract

This paper tests a generalized version of the investor clientele hypothesis of Amihud and M
son [J. Finan. Econ. 17 (1986) 223]. This international trade-venue clientele effect hypoth
supported for the Canadian cross-listed firms undifferentiated and differentiated by US trade
except for TSE shares cross-listed on NASDAQ. The hypothesized relationship between
holding periods (measured using shares outstanding and share float) and effective half-
changes after TSE decimalization, and differs if the cross-listed shares have options traded o
The empirical findings suggest that the TSE lost (won) executed order flow relative to the A
and to NYSE for shares with (without) options traded on them.
 2003 Elsevier Inc. All rights reserved.
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1. Introduction

Amihud and Mendelson (1986)theoretically demonstrate that shares with higher b
ask spreads are held for longer periods than shares with smaller spreads, all else he
This theoretical inference is supported by the finding ofAtkins and Dyl (1997)that holding
periods are positively associated with the size of the quoted bid–ask spread for NA
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and NYSE stocks. A generalized Amihud and Mendelson hypothesis, referred to he
an international trade-venue clientele effect, is the focus of this paper which empirical
examines this generalized hypothesis for a sample of Canadian firms cross-listed
Toronto Stock Exchange (TSE) and various US trade venues.1 This generalized hypothes
states that, in equilibrium, same-firm shares with increasingrelative spreads across trad
venues are held in portfolios with the same or expected increasing relative holding p
and vice versa for decreasing relative spreads.Thus, a decrease in relative trade costs
measured by the effective spreads for the same-firm shares in favor of the US vers
the Toronto trade venue is expected to result in a decrease in the relative holding pe
increase in the relative volume turnover on the US trade venue relative to that on the

The existence of an international trade-venue clientele effect implies a possible wi
situation for the market shares for order-flow execution across trade venues. A small
of the holding periods between the US trade venue and the TSE for the same-firm
listed shares implies that trading volume or share turnover has increased on the U
venue relative to that on the TSE. In turn, this change normally is associated with a
decrease or lower increase in effective spreads on the US trade venue relative to the low
decrease or higher increase in effective spreads on the TSE. If the synchronized incre
(decrease) in the ratio of holding periods for the shares cross-listed on the US trade
and the TSE is associated with a synchronized increase (decrease) in effective spreads
the same-firm shares on the US trade venue and the TSE, no international trade
clientele effect occurs. This would suggest that markets are becoming highly competitiv
and that the differentials in trade costs and holding periods across trade venues w
to disappear. In turn, this would lead to the full integration of the Canadian and US
markets.2

Related to the generalized hypothesis is the issue of the impact of the TSE de
ization on order-flow execution and trade-venueclientele behavior. Since an objective
the TSE decimalization, which occurred on April 15, 1996, was to implement a mini
quotation increment reduction (MQIR) in order to increase TSE trading volumes re
to that on competing trade venues, this event is expected to have an impact on the rela
market shares of trade venues competing for the order flow of our sample of Can
cross-listed shares.

A third issue is the impact of options trading on internationally listed same-firm sh
Various studies reviewed byDamodaran and Subrahmanyam (1992) and Coughenou
Shastri (1999)find that option trading decreases information asymmetry and enha
market efficiency for the underlying shares. In turn, all else held equal, the dec
in information asymmetry should lower bid–ask spreads. Lower bid–ask spreads
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
use the new names for the TSE and TSE300 index (namely, the TSX and S&P/TSX Composite, respe
throughout this paper.

2 Important studies on stock market integration between Canada and the US includeJorion 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 s
cross-listed on the TSE and various US trade venues?

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

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

In addressing these questions, this paper not only tests whether an internationa
venue clientele effect exists for Canadian firms cross-listed on the TSE undifferentia
US trade venue but also differentiated by one of the three major US listing venues (N
AMEX or NASDAQ). The primary reason for examining TSE shares cross-listed o
three major US listing venues on a differentiated basis is based on well-documente
ies that report that the trading behavior of a stock not only changes for both domes
international trade-venue migrations or cross-listings but the nature of the change depe
upon the pair of trade venues examined. Specifically, the quoted spread declines
volatility declines, and share turnover increases when a stock moves from the AM
NASDAQ to the NYSE,3 or when shares cross-list internationally into a more liquid m
ket, such as non-US companies listing in the US.4 A secondary reason for our choice
firm groupings examined herein is that the trading behavior of a stock may be due
special characteristics, its membership in a specific economic sector or market in
the characteristics of the trading mechanism where the stock trades. For example, sha
that are listed on the NYSE/AMEX usually belong to traditional sectors compared to
listed on the NASDAQ, which usually are members of the high-tech sector. The large
primarily resource-based Canadian firms tend to cross-list on the NYSE, while the s
and primarily high-tech Canadian firms tend to cross-list on the NASDAQ. In addition
different trading mechanisms at the NYSE/AMEX and NASDAQ may affect the tradin
behavior of firms in the same sector but trading on distinct trade venues differentl
Sanger and McConnell, 1986; Affleck-Graves et al., 1994).

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

The second major finding is that, for most time lags considered, the ratio of ho
periods Granger causes the ratio of effective spreads for the TSE shares cross-listed

3 For example, seeHasbrouck and Schwartz (1988), Kadlecand McConnell (1994), Christie and Huan
(1994), and Bessembinder (1998).

4 SeeFoerster and Karolyi (1998), andDoukas and Switzer (2000). In a very exhaustive survey,Karolyi (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 NASD
This supports the notion that TSE decimalization, whose objective was to reduce b
spreads, was a reaction to the decreasing market share of the TSE for the executed or
flow for cross-listed shares. MQIRs implemented by the AMEX, NYSE and NASD
after the TSE MQIR may have contributed to the decrease in relative executed order fl
However, if measured using effective spreads as the sole performance metric,5 these events
did not consistently have the desired effect of decreasing trade costs for the cros
shares across trade venues, since effective spreads on average increased for the cr
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 op
traded on them have smaller effective half-spreads and are associated with shorter hold
periods than their non-optioned counterparts. This is consistent with the theoretic
empirical literature. Furthermore, the international trade-venue clientele effect appe
be enhanced during the post-TSE decimalization period only for the TSE shares
listed on the NYSE with options traded on them. In contrast, the international clie
effect weakens during the post-TSE decimalization period for the shares cross-lis
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 tes
presented inSection 2. The sample and the data are described inSection 3. The general tes
methodology is introduced inSection 4. The empirical results are reported and analyze
Section 5. Section 6concludes the paper.

2. Hypotheses

The first null hypothesis is:

Hypothesis H 1
0 . Changes in the ratio of the effective spreads for same-firm share t

executed on the TSE relative to those executed on US trade venues are positively associa
with changes in their corresponding ratio of holding periods, after controlling for other
relevant variables.

The first null hypothesis is essentially a generalization of the clientele model ofAmihud
and Mendelson (1986)from a single market to an international multi-market setting. Ba
on the empirical findings ofAtkins and Dyl (1997)that support the Amihud and Mendels
hypothesis for a domestic market setting, we expect to find support for the gener
version of the model, as is embodied in the first hypothesis. An increasing ratio
holding periods between two trade venues occursif the holding period for the share trad
executed on the TSE increases faster than that for the US trade venue, and vice ve
decreases faster on the TSE.6 In turn, the ratio of the share turnover on the TSE rela

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

6 Other possible combinations include that the holding period decreases proportionally less on the US tr
venue relative to the TSE; and that the holding period for the share trades executed on the US trade venue inc
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to that on the competing US trade venue decreases with an increase in the ratio
respective holding periods. The TSE loses in terms of decreasing relative share turn
liquidity. This relative decrease in share turnover for the TSE is associated with a high
ratio between the effective spreads for the sharetrades executed on the TSE relative to t
on the US trade venue. Thus, whether a particular trade venue wins or loses in te
liquidity or share turnover or trade costs depends on the direction and relative mag
of the changes in their respective ratios.

The second null hypothesis is:

Hypothesis H 2
0 . From the perspective of the TSE, TSE decimalization improved the ra

tio of effective spreads, and thus, the ratio of holding periods for same-firm share
executed on the TSE relative to those executed on US trade venues.

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

The third null hypothesis is:

Hypothesis H 3
0 . From the perspective of the TSE, the ratio of the effective spreads (an

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

Our expectation based on the empirical findings for options trading discussed
is that shares with options traded on them have lower bid–ask spreads due to a
asymmetric information component, all else held equal. Furthermore, if informed inve
prefer to trade options rather than the underlying shares and information of higher qual
and precision is more prevalent in the domesticmarket, we would expect the ratio of tradin
in options relative to that in the same-firm underlying shares to increase on the TS
to decrease on the US trade venues for TSE-shares cross-listed on US trade ve
other words, we would expect a greater proportion of the trading for such shares
information based on the TSE, and to be diversification-based on the US trade ven
turn, this suggests that trading volume will increase and holding periods will decrea
the underlying shares on the US trade venues relative to that on the TSE. Furthe
if the relative holding periods are positively associated with the relative effective sprea
(hypothesis one), then the expected effect is a loss of competitiveness for the TSE in
of volume and trade costs relative to the US trade venues for the underlying share
options traded on them.

while the holding period for the same-firm share trades executed on the TSE decrease. The same combina
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 A
(all without options traded on them), 50 firms are cross-listed on the NYSE (21 wit
tions traded on them), and 45 firms are cross-listed on the NASDAQ (only two with op
traded on them). The sample includes Canadian firms that listed on the TSE and o
major exchange before and/or after January 1, 1994. The time period examined is fro
January 4, 1994 to December 31, 1998. This time period provides a sufficient num
monthly observations to analyze changes in the behavior of the effective spreads an
ing periods during the pre- and post-TSE decimalization periods. Daily trade inform
is extracted from the Canadian Financial Markets Research Centre (CFMRC) datab
the TSE and from the Trade and Quote (TAQ) database for the AMEX, NYSE and
DAQ.7

The numbers of shares outstanding, which are assumed to be available for trad
the three US listing venues studied herein, are also obtained from the CFMRC. The
ment byKryzanowski and Zhang (2002)that investors face no major technical difficulti
in trading any amount of cross-listed shares on the TSE or on the three major US
venues supports our assumption for the use of shares outstanding. As an alternativ
to shares outstanding, we also use share float data in the computation of the holdin
ods. Since share float data are available only from the TSE for firms when they were
TSE300 index, the subsample based on share float is much smaller in number an
large cap bias. The subsample with share float data consists of 88 firms in total or
29 and 22 firms cross-listed on the AMEX, the NYSE for shares with options trade
them, the NYSE for shares without options traded on them and the NASDAQ, respec
Although share float is more representative of the actual shares available for trad
smaller number of firms and the incomplete data for the time periods examined her
most firms may affect the robustness of the empirical results based on share float. M
averages of daily transactions are used to reduce the ‘noise’ that is pervasive in dai
and to provide more efficient coefficient estimates by substantially reducing the high
correlation present in daily data. High autocorrelation in daily data occurs particula
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
on the NYSE and NASDAQ considers only the calendar days when both the TSE a
US listing venues simultaneously are open for trading. The sample includes only
stocks that have at least one transaction in a given month. If no trade occurs in a
month for a specific stock, the period prior to the last discontinuity is eliminated and
the sample period where no discontinuities occur up to the end of the sample per
considered. If for any reason a price is missing on a given day for which traded volu
reported, this error is corrected by using the quote mid-spread as a proxy for the m
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 interna
trade-venue clientele effect exists in the data. Firstly, we test whether or not theAmihud
and Mendelson (1986)relationship between effective spreads and holding periods h
for the Canadian share trades executed on the TSE and for the same-firm share tra
cuted on US trade venues grouped by listing venue. Secondly, based on the results obtai
for the first test, we conduct formal tests of the three international trade-venue client
fect hypotheses. Shares outstanding and share float are used for the computation of
periods, and the results for each holding period measure for each test are examined se
rately.

The methodology for testing theAmihud and Mendelson (1986)clientele hypothesis i
based on a modified version of theAtkins and Dyl (1997)empirical model. Unlike Atkins
and Dyl, the modified model uses effective instead of quoted spreads,8 includes the mid-
spread,9 and accounts for whether or not shares have options traded on them. Th
allows for a comparison of our results usingEqs. (1) and (2)with those obtained byAtkins
and Dyl (1997). The definitions of the variables as specified inEqs. (1) and (2)facilitate the
interpretation of the international trade-venue clientele hypothesis as specified inEq. (3).

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

HPiT = b0 + (b1 + γDYOD1)DYO + (b2 + γDYNOD1)DYNO + (b3 + γDXD1)DX

+ (b4 + γDQD1)DQ + (b5 + γESD1)ESiT + (b6 + γVARD1)VARiT

+ (b7 + γMSD1)MSiT + (b8 + γMVD1)MV iT

+ (b9 + γESD1)ESiT ∗ DYNOiT + (b10 + γVARD1)VARiT ∗ DYNOiT

+ (b11 + γMSD1)MSiT ∗ DYNOiT + (b12 + γMVD1)MV iT ∗ DYNOiT

+ (b13 + γESD1)ESiT ∗ DXiT + · · · + (b17 + γESD1)ESiT ∗ DQiT + · · ·
(1)+ b21D2τ=1995+ · · · + b24D2τ=1998+ εiT .

In Eq. (1), HPiT is the holding period in years of the average investor for firmi during
monthT , which is computed using shares outstanding or share float.HPiT is obtained by
dividing the number of shares outstandingor share float by the annualized daily tradi
volume for firm i. The average holding period for the common stock of firmi is calcu-
lated asHPiT = [Number of Shares Outstanding or Share Float/Annualized Daily Tra
Volume]. The advantage of using share float is that it is a more precise measure of
shares available for trade than using shares outstanding. Having information on th
ber of investors and their individual trading volumes executed on the TSE and the US
venues, which is presently unavailable, would allow us to determine more accurate

8 Effective spreads are a better proxy for actual trade costs than quoted spreads since some investor trade
inside the spread(Petersen and Fialkowski, 1994; Huangand Stoll, 1996; and Eleswarapu, 1997).

9 Kryzanowski and Zhang (2002)find that the mid-spread is an important variable in explaining the differe
in trade costs between the shares cross-listed on the TSE and the same-firm share trades executed on
trade venues.
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long an average investor on each trading venue holds the shares of the same underlying
firm. Since our objective is to evaluate holding periods for the shares cross-listed
trade venues for the same firm, our measures (although somewhat noisy) provide a
ingful comparative indicator if, as we assume, the same number of same-firm sha
available for trade across trade venues. Also, it seems reasonable to assume tha
per capita is higher in the market with lower trade costs. Therefore,HPiT is a fairly plau-
sible measure of an average investor’s holding period when considering longer ho
and their relationship with liquidity costs. An advantage of using this measure of ho
period is that its reciprocal, or relative shareturnover, serves as a better proxy for trad
volume relative to other proxies (seeLo and Wang, 2000).

ESiT is the daily proportional effective half-spread for firmi. It corresponds to th
monthly average of the daily liquidity premium (percent) or the actual cost for sh
traded. It is obtained as the monthly average of the daily absolute value of the
ence of the closing price and the closing average bid–ask spread, divided by the
price. The daily proportional effective half-spread for firmi for day k, ESik , is equal to
|Pk − MSk|/Pk wherePk is the closing transaction price on dayk, andMSk is the closing
mid-spread. The mid-spread corresponds to the ask quote plus the bid quote, divi
two (i.e., mid-spread= [ask+ bid]/2). The monthly average of the daily market capit
ization of firmi ’s shares isMiT . It is obtained by multiplying the shares outstanding by
daily closing price.VARiT is the daily return variability ofthe quote mid-spread. It is equ
to the monthly average of the daily variances of the mid-spread returns of firmi ’s stock for
a period of up to one year updated to the previous day. The use of mid-spread return
calculation of the variance avoids volatilitynoise due to the bid–ask bounce. The inclus
of the mid-spread (MSk) follows theKryzanowski and Zhang’s (2002)decomposition of
trade price/cost differences between trade venues as consisting of a mid-spread diffe
tial and an effective spread differential. The dummy variablesDYO, DYNO, DX andDQ
indicate whether the shares are cross-listed on NYSE for shares with options tra
them, on NYSE for shares without options traded on them, on AMEX and on NASD
respectively. The dummyDYO is equal to one for the TSE shares that are cross-liste
the NYSE for shares with options traded on them and is zero otherwise. Similar defin
follow for the dummy variablesDYNO, DX andDQ. These dummy variables are includ
to control for the US listing venue.

The sign of the estimated coefficient ofESiT is expected to be positive becau
higher spreads imply higher transaction costs that in turn are expected to encour
vestors to hold the stock longer (i.e., trade less). The sign for the coefficient ofVARiT

is expected to be negative since higher volatility normally implies heterogene
trader beliefs that may encourage share trading and therefore shorter holding p
Higher volatility also may be attributable to private information(Stoll and Whaley, 1990
Chalmers and Kadlec, 1998). The sign of the mid-spread,MSiT , is expected to be negativ
based on the direct relationship of mid-spread with price, which normally is negativel
related with effective spreads. That is, higher mid-spreads may be associated with low
effective spreads, which may induce higher trading volumes, and therefore lower h
periods. The estimated coefficient ofMV iT is expected to be positive since large firms
well known, mature, stable, low risk, with low volatility in cash flows, and have a l
listing history(Atkins and Dyl, 1997).
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The Seemingly Unrelated Regression, or SUR, approach on cross-sectional an
series data is used to identify holding period determinants. By adding dummy time
ables toEq. (1), we account for the possibility of a shift in the relationship between holding
periods and effective half-spreads post-TSE decimalization for the same-firm share trad
executed on the TSE, and on the US trade venues grouped by listing venue. One im
advantage of using the SUR regression approach is that the regression coefficients are
timated simultaneously for the share trades executed on the TSE and the US trade
The SUR system also accounts for heteroscedasticity and autocorrelation in the reg
residuals across firms.10 The dummy variableD1 equals one from the date of the TS
decimalization (15 April 1996) until the end of 1998, and is equal to zero otherwise.
dummy variable is used to facilitate a test of our second hypothesis by assessing w
the relationship between holding periods and proportional effective half-spreads,
variances, mid-spreads and market equity values change significantly for the period af
the TSE decimalization.D2τ is a dummy variable used to determine whether the relat
ship between effective half-spreads and holding periods is related to time-specific eve
for each yearτ (τ = 1995, . . . ,1998) during our sample period. All of the other variab
are defined as before. The natural logs of all the variables, except the dummies, are use
obtaining the estimates of the equation parameters.11

Equation (1)is used to estimate the coefficients for the overall sample period an
multaneously for all four US trade-venue classifications. However, since holding pe
and bid–ask spreads are likely to be simultaneously determined, the instrumental va
used byAtkins and Dyl (1997)in addition to the mid-spread are used to estimate theESiT

in Eq. (1)using SUR. Specifically:

ESiT = c0 + (c1 + λDYOD1)DYO + (c2 + λDYNOD1)DYNO + (c3 + λDXD1)DX

+ (c4 + λDQD1)DQ + (c5 + λESD1)ESiT −1 + (c6 + λVARD1)VARiT

+ (c7 + λMSD1)MSiT −1 + (c8 + λMVD1)MV iT

+ (c9 + λESD1)ESiT −1 ∗ DYNOiT + (c10 + λVARD1)VARiT ∗ DYNOiT

+ (c11 + λMSD1)MSiT −1 ∗ DYNOiT + (c12 + λMVD1)MV iT ∗ DYNOiT

+ (c13 + λESD1)ESiT −1 ∗ DXiT + · · · + (c17 + λESD1)ESiT −1 ∗ DQiT

(2)+ · · · + c21D2τ=1995+ · · · + c24D2τ=1998+ ηiT ,

whereHPiT , ESiT , VARiT , MSiT , MV iT , and the dummy variablesDYO, DYNO, DX, DQ,
D1 andD2 are defined as before. The variance of the firm’s daily returns as proxi
the variance of the mid-spread returns, the mid-spread, and the market value of the fi
used inEq. (2)as control variables.

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

10 All of the regressions are adjusted for serial autocorrelation. The highly significant values of the coefficien

for the serially correlated errors (some of them up to four lags) increase the adjustedR2 of the regressions.
11 Based on the descriptive statistics, the data exhibit skewness. SUR regression estimations with the

expressed with natural logarithms generate consistently normalized residuals.
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for cross-listed shares with and without options traded on them. The differences be
holding periods across trade venues is tested after accounting for differences in
tive spreads and other determinants for Canadian cross-listed share trades exec
the US trade venues and the same-firm share trades executed on the TSE. The
cal SUR regression that is used to identify the determinants of holding period differ
simultaneously for the four pairs of competing trade venues for this set of tests is a
lows:

RHPiT = b0 + (b1 + γDYOD1)DYO + (b2 + γDYNOD1)DYNO + (b3 + γDXD1)DX

+ (b4 + γDQD1)DQ + (b5 + γRESD1)RESiT + (b6 + γRVARD1)RVARiT

+ (b7 + γRMSD1)RMSiT + (b8 + γMVD1)MV iT

+ (b9 + γRESD1)RESiT ∗ DYNOiT

+ (b10 + γRVARD1)RVARiT ∗ DYNOiT

+ (b11 + γRMSD1)RMSiT ∗ DYNOiT + (b12 + γMVD1)MV iT ∗ DYNOiT

+ (b13 + γRESD1)RESiT ∗ DXiT + · · · + (b17 + γRESD1)RESiT ∗ DQiT

(3)+ · · · + b21D2τ=1995+ · · · + b24D2τ=1998+ εiT ,

whereRHPiT = HP1iT − HPiT , RESiT = ES1iT − ESiT , RVARiT = VAR1iT − VARiT ,
and RMSiT = MS1iT − MSiT are the holding period, effective half-spread, variance
mid-spread returns, and mid-spreads for the share trades executed on the US trade ven
(the TSE), andHP1iT (HPiT ), ES1iT (ESiT ), VAR1iT (VARiT ) andMS1iT (MSiT ) are de-
fined as before.MV iT is included to control for size. Since the variables are in
ural logarithms, the differences actually correspond to the natural log of the ratios
ln(ES1/ES). If the estimated coefficient for the difference of logs or logs of ratios in ef
tive half-spreads is positive and significant, then this implies that an increase in the
of holding periods reflects a relative increase in holding periods for the share trad
ecuted on the US trade venue and the same-firm share trades executed on the T
that this is associated with a relative increase in the ratio of their respective effect
half-spreads. The previoussentence holds if increase is replaced by decrease thro
out.

Equation (3)is a more relevant model to determine whether the Amihud and Men
son’s relationship between holding periodsand effective half-spreads occurs in an int
national cross-listed share context than examining this relationship for each trade ven
separately. The reason is that an event that may affect the trading behavior of the
listed shares on one trade venue is also likely to affect the trading behavior of the sam
share trades executed on another trade venue, although not necessarily by the same mag
tude or in the same direction.

Statistical significance is measured throughout at the 0.05 level unless noted oth
If an estimate or statistic is significant only at the 0.10 level, it is referred to as b
marginally significant.
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5. Empirical results for holding periods, effective half-spreads and executed
order-flow market shares

5.1. Descriptive statistics for individual trade venues

This section briefly discusses unreported summary statistics (means) for the
values, variances of mid-spread returns andmid-spreads for trades executed on the TSE
shares that are cross-listed on the AMEX, NYSE with and without options traded on
and NASDAQ, and for the same-firm sharetrades executed on the US trade venues.12 The
discussed findings are for the entire time period of January 4, 1994 to December 31
Since the primary emphasis of this paper is on the relationship between holding p
and effective half-spreads, the comparative descriptive statistics for these two variab
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 i
billion Canadian dollars, or CDN. For these cross-listed shares, the average dail
ance of mid-spread returns and average mid-spreads are 0.086 percent and $18.4
respectively, for share trades executed on the TSE, and 0.341 percent and $18.49 C
spectively, for share trades executed on the AMEX. For shares cross-listed on the T
the NYSE with options traded on them, the average market value is 6.9 billion CDN
these cross-listed shares, the corresponding average daily variances of mid-spread
and average mid-spreads are 0.066 percent and $38.30 CDN, respectively, for shar
executed on the TSE, and 0.144 percent and $38.62 CDN, respectively, for share
executed on the NYSE. For shares cross-listed on the TSE and the NYSE without o
traded on them, the average market value is 2.2 billion CDN. For these cross-listed
the corresponding average daily variances of mid-spread returns and average mid-
are 0.071 percent and $20.25 CDN, respectively, for share trades executed on the T
0.141 percent and $20.29 CDN, respectively, for share trades executed on the NYS

With respect to shares traded on the TSE and NASDAQ, the average market capitaliz
tion is 429 million CDN. For these cross-listed shares, the average market varianc
average mid-spreads are 0.142 percent and $11.65 CDN, respectively, for share tra
ecuted on the TSE, and are 0.624 percent and $11.73 CDN, respectively, for share
executed on the NASDAQ. All of these resultsindicate that the average market varian
and the average mid-spreads are higher for the share trades executed on the US trade ven
compared to the share trades executed on theTSE for our sample of Canadian cross-list
firms. Whether this has an impact on the holding periods for individual or across
venues is examined using regression techniques inSections 5.3 and 5.4of this paper, re-
spectively.

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

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

12 Medians and standard deviations also were computed. The tables are available upon request.
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between the pre- and post-TSE decimalization periods are analyzed.13 The results using
shares outstanding and share float for holding period computations are reported inTables 1
and 2, respectively. The latter portion of each panel inTables 1and 2 reports the ratio
of the average means, medians and variances of effective half-spreads, ESUS/ESTSE, and
holding periods, HPUS/HPTSE, for the share trades executed on each member of the
ous pairings between the TSE and the AMEX, NYSE for shares with and without op
traded on them, and NASDAQ. Also, the last row of each panel ofTables 1 and 2re-
ports thep-values of the differences in the ratios of the means, medians and varian
of effective half-spreads and holding periods between the pre- and post-TSE decim
tion periods. That is, the last row of each panel reports thep-values of the differences i
(ESUS/ESTSE) and in (HPUS/HPTSE) for the pre- and post-TSE decimalization periods.

Table 1
Effective half-spreads and holding periods based on shares outstanding for Canadian firms with same-firm sha
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. de

A. CDN share trades executed on the TSE and the AMEX (22 firms without options traded on them)
TSE 0.608 0.615 0.072 6.97 6.67 2.38

Pre-dec. AMEX 0.548 0.561 0.058 50.13 47.32 18.43
p-value for difference 0.001*** 0.001*** 0.251 0*** 0*** 0***

TSE 0.953 0.778 0.409 7.05 6.54 2.52
Post-dec. AMEX 0.792 0.585 0.376 42.19 39.29 13.02

p-value for difference 0.105 0.034** 0.637 0*** 0*** 0***

TSE 0.792 0.678 0.347 7.01 6.64 2.43
1994–1998 AMEX 0.678 0.567 0.301 45.90 42.01 16.14

p-value for difference 0.056* 0.001*** 0.280 0*** 0*** 0***

Pre-dec. AMEX/TSE 0.917 0.904 0.175 7.85 6.85 3.56
Post-dec. AMEX/TSE 0.834 0.826 0.112 6.67 5.71 3.17

p-value for difference 0.029** 0.079* 0.022** 0.181 0.108 0.541

B. CDN share trades executed on the TSE and the NYSE (21 firms with options traded on them)
TSE 0.282 0.279 0.022 2.44 2.32 0.57

Pre-dec. NYSE 0.326 0.312 0.045 9.45 9.42 4.20
p-value for difference 0*** 0*** 0*** 0*** 0*** 0***

TSE 0.295 0.275 0.067 6.04 4.89 3.17
Post-dec. NYSE 0.227 0.228 0.048 10.20 10.08 2.63

p-value for difference 0*** 0*** 0.062 0*** 0*** 0***

TSE 0.289 0.279 0.051 4.36 3.06 2.95
1994–1998 NYSE 0.273 0.276 0.068 9.85 9.66 3.44

p-value for difference 0.140 0.310 0.032** 0*** 0*** 0***

Pre-dec. NYSE/TSE 1.158 1.155 0.155 3.96 3.39 1.99
Post-dec. NYSE/TSE 0.803 0.736 0.252 2.04 1.91 0.93

p-value for difference 0*** 0*** 0.010** 0*** 0*** 0***

(continued on next page)

13 Similar but unreported statistics areobtained for all of the other control variables. The main inference
about the relationship between holding periods and effective half-spreads do not change significantly if the
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. de

C. CDN share trades executed on the TSE and theNYSE (29 firms without options traded on them)
TSE 0.534 0.533 0.079 2.57 2.53 0.63

Pre-dec. NYSE 0.646 0.638 0.087 18.48 8.59 18.44
p-value for difference 0*** 0*** 0.613 0*** 0*** 0***

TSE 0.481 0.493 0.116 4.31 3.99 1.39
Post-dec. NYSE 0.488 0.492 0.066 38.41 37.54 10.74

p-value for difference 0.752 0.643 0.002*** 0*** 0*** 0***

TSE 0.506 0.509 0.103 3.50 3.20 1.40
1994–1998 NYSE 0.562 0.552 0.110 29.11 28.51 17.80

p-value for difference 0.005*** 0.018** 0.646 0*** 0*** 0***

Pre-dec. NYSE/TSE 1.217 1.200 0.102 7.04 3.81 6.89
Post-dec. NYSE/TSE 1.074 0.983 0.304 9.51 8.77 3.47

p-value for difference 0.021** 0.006*** 0*** 0.079* 0.001*** 0.001***

D. CDN share trades executed on the TSE and the NASDAQ (45 firms, 2 with options traded on them)
TSE 0.994 1.016 0.113 5.13 5.11 2.23

Pre-dec. NASDAQ 1.782 1.758 0.230 28.79 15.43 34.06
p-value for difference 0*** 0*** 0.001 0*** 0*** 0***

TSE 1.280 1.175 0.322 7.44 7.09 2.00
Post-dec. NASDAQ 1.851 1.673 0.414 29.27 23.98 18.06

p-value for difference 0*** 0*** 0.170 0*** 0*** 0***

TSE 1.146 1.075 0.285 6.36 6.33 2.40
1994–1998 NASDAQ 1.819 1.742 0.339 29.05 20.27 26.50

p-value for difference 0*** 0*** 0.180 0*** 0*** 0***

Pre-dec. NASDAQ/TSE 1.808 1.735 0.257 6.34 3.67 6.61
Post-dec. NASDAQ/TSE 1.468 1.422 0.203 4.18 3.03 2.80

p-value for difference 0*** 0*** 0.214 0.096* 0.220 0***

Notes. The overall sample is 117 TSE cross-listed firms on US trade venues. The pre- and post-TSE d
ization periods and the entire time period consist of 28, 32 and 60 months each, respectively. The o
tions correspond to the monthly averages across all of the shares of the daily effective half-spreads and
annualized daily holding periods. The ‘p-value for difference’ rows report thep-values for the tests of th
differences in means (t-test) and medians (Wilcoxon/Mann–Whitney test). The last rows report thep-values
of the difference between (ESUS/ESTSE)pre-decimalizationand (ESUS/ESTSE)post-decimalization, and between
(HPUS/HPTSE)pre-decimalizationand (HPUS/HPTSE)post-decimalization, respectively.

* Significant at the 10% level.
** Idem., 5%.

*** Idem., 1%.

provide a clearer picture of the comparative ratios, the first portions ofTables 1 and 2also
include the holding periods and effective half-spreads for cross-listed share trades ex
on the TSE relative to those executed on the AMEX, NYSE and NASDAQ for the pre
post-TSE decimalization periods, and for the entire time period.

As such, this section of the paper provides a preliminary overview of the chang
effective spreads, holding periods and their respective ratios, which occurred after the T
decimalization. Before the TSE decimalization and adjusting for the exchange ra
share trades executed on the TSE had an implicit cost advantage relative to the same-fi
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share trades executed on the US trade venues due to their lower absolute tick siz
expressed in Canadian or in US dollars.14

Based on the results reported in panel A ofTable 1, the ratio of effective half-spread
for AMEX and TSE trades, ESUS/ESTSE, decreases significantly (p-value of 0.029)
from 0.917 to 0.834 post-TSE decimalization. The value of the ratio of holding pe
for the AMEX and TSE trades, HPUS/HPTSE, changes insignificantly from 7.85 to 6.6
post-TSE decimalization. Panel A ofTable 2reports that the changes in the ratios of eff
tive half-spreads and holding periods for AMEX and the TSE have the correct sign b
not significant when the smaller sample using share float is examined.

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

Table 2
Effective half-spreads and holding periods based on share float for Canadian firms with same-firm share tra
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. de

A. CDN share trades executed on the TSE and the AMEX (22 firms without options traded on them)
TSE 0.608 0.615 0.072 4.83 4.46 1.61

Pre-dec. AMEX 0.548 0.561 0.058 37.98 33.07 14.70
p-value for difference 0.001*** 0.001*** 0.289 0*** 0*** 0***

TSE 0.759 0.625 0.269 5.18 4.47 2.47
Post-dec. AMEX 0.685 0.501 0.347 37.23 35.32 11.30

p-value for difference 0.347 0.041** 0.160 0*** 0*** 0***

TSE 0.689 0.629 0.215 5.01 4.46 2.10
1994–1998 AMEX 0.621 0.548 0.264 37.58 33.12 12.89

p-value for difference 0.125 0.001*** 0.114 0*** 0*** 0***

Pre-dec. AMEX/TSE 0.916 0.904 0.174 8.55 7.87 4.05
Post-dec. AMEX/TSE 0.877 0.850 0.152 8.29 7.63 3.81

p-value for difference 0.359 0.500 0.485 0.800 0.830 0.752

B. CDN share trades executed on the TSE and the NYSE (21 firms with options traded on them)
TSE 0.272 0.272 0.025 2.06 1.97 0.31

Pre-dec. NYSE 0.323 0.312 0.048 8.84 8.77 4.47
p-value for difference 0*** 0*** 0.001*** 0*** 0*** 0***

TSE 0.184 0.171 0.044 1.91 1.80 0.47
Post-dec. NYSE 0.200 0.207 0.046 10.24 10.66 2.58

p-value for difference 0.158 0.251 0.755 0*** 0*** 0***

TSE 0.225 0.237 0.057 1.98 1.91 0.41
1994–1998 NYSE 0.258 0.259 0.078 9.59 10.07 3.63

p-value for difference 0.011** 0.058* 0.021** 0*** 0*** 0***

Pre-dec. NYSE/TSE 1.186 1.162 0.132 4.39 4.15 2.40
Post-dec. NYSE/TSE 1.140 0.937 0.378 5.54 5.67 1.42

p-value for difference 0.541 0.339 0*** 0.026** 0.026** 0.007***

(continued on next page)

14 We thank the referee for pointing this out. The average exchange rates during the pre-, post-TSE decim
ization and the overall 1994–1998 period are 1.369, 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. de

C. CDN share trades executed on the TSE and theNYSE (29 firms without options traded on them)
TSE 0.534 0.533 0.079 2.30 2.28 0.59

Pre-dec. NYSE 0.646 0.638 0.087 15.65 6.08 17.25
p-value for difference 0*** 0*** 0.613 0*** 0*** 0***

TSE 0.481 0.493 0.116 3.32 3.26 0.88
Post-dec. NYSE 0.488 0.492 0.066 30.92 29.16 9.55

p-value for difference 0.752 0.643 0.002*** 0*** 0*** 0***

TSE 0.506 0.509 0.103 2.84 2.75 0.91
1994–1998 NYSE 0.562 0.552 0.110 23.79 23.92 15.59

p-value for difference 0.005*** 0.018** 0.646 0*** 0*** 0***

Pre-dec. NYSE/TSE 1.217 1.200 0.102 6.78 3.46 7.30
Post-dec. NYSE/TSE 1.074 0.983 0.304 9.85 9.34 3.96

p-value for difference 0.021** 0.006*** 0*** 0.044** 0*** 0.002***

D. CDN share trades executed on the TSE and the NASDAQ (45 firms, 2 with options traded on them)
TSE 0.810 0.801 0.097 2.61 2.50 0.67

Pre-dec. NASDAQ 1.484 1.441 0.302 46.19 24.53 60.33
p-value for difference 0*** 0*** 0*** 0*** 0*** 0***

TSE 0.785 0.722 0.272 2.72 2.43 1.70
Post-dec. NASDAQ 1.455 1.326 0.389 41.22 34.62 25.22

p-value for difference 0*** 0*** 0.049** 0*** 0*** 0***

TSE 0.797 0.778 0.208 2.67 2.46 1.32
1994–1998 NASDAQ 1.469 1.409 0.349 43.53 29.91 41.60

p-value for difference 0*** 0*** 0*** 0*** 0*** 0***

Pre-dec. NASDAQ/TSE 1.841 1.776 0.369 19.61 11.83 23.22
Post-dec. NASDAQ/TSE 1.903 1.880 0.283 17.17 14.98 10.09

p-value for difference 0.469 0.482 0.165 0.593 0.245 0***

Note. The sample for which share float data are available is 88 TSE cross-listed firms on US trade venues.
* Significant at the 10% level.

** Idem., 5%.
*** Idem., 1%.

Section 5.4of the paper, which is based on regression analysis, provides more evide
whether this conjecturecannot be rejected after controlling for other relevant variables an
using our two measures of holding periods.

Panel B ofTable 1reports that the values of the ratios ESUS/ESTSE and HPUS/HPTSE

decrease from 1.158 and 3.96 to 0.803 and 2.04, respectively, post-TSE decimalization f
TSE shares cross-listed on the NYSE for shares with options traded on them. These
ences are statistically significant (both withp-values of 0.000). Panel B ofTable 2reports
similar ratios for the 21 firms with share float data. The values of the ratios ESUS/ESTSEand
HPUS/HPTSEnow decrease and increase from 1.186 and 4.39 to 1.14 and 5.54, respe
although only the change in the latter ratio issignificant. When using shares outstandi
the trade cost advantage, as measured by the effective half-spread, decreased post-T
decimalization for share trades executed on the TSE (which marginally increased) relati
to the same-firm share trades executed on theNYSE for shares with options traded on the
(which significantly increased).
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Based on the results reported in panel C ofTable 1for TSE shares cross-listed on t
NYSE for shares with no options traded on them, the values of the ratios ESUS/ESTSE and
HPUS/HPTSE decrease and increase to 1.074 and 9.51 from 1.217 and 7.04, respe
from the pre- to post-TSE decimalization periods. The differences are statistically sign
icant with p-values of 0.021 and 0.079, respectively. Panel C ofTable 2reports similar
values for the ratio ESUS/ESTSE using a share float computation of holding periods. T
value of the ratio HPUS/HPTSE increases to 9.85 from 6.78 and is statistically signific
Although 29 firms are represented in both tables, the discrepancies in the values
ratios HPUS/HPTSE are due to less data or monthly observations available for share
compared to that for shares outstanding.

Finally, panel D ofTable 1reports the results for TSE shares cross-listed on the N
DAQ. The values of the ratios ESUS/ESTSE and HPUS/HPTSE decrease from 1.808 and 6.3
to 1.468 and 4.18, respectively, post-TSE decimalization. Each difference is statistical
significant with ap-value of 0.000 and 0.096, respectively. This result is similar to tha
tained for the TSE shares cross-listed on NYSE with options traded on them (see pan
Table 1). Over the entire time period, the mean effective half-spreads are about 60 p
higher for the same-firm share trades executed on the NASDAQ.15,16 Panel D ofTable 2
reports similar descriptive statistics using share float for 22 firms. The ratios ESUS/ESTSE

and HPUS/HPTSE are not statistically significant. A comparison of the panels D ofTables 1
and 2indicates that the advantage in trade cost and executed order flow for the share trad
executed on the NASDAQ appears to be determined by the non-TSE300 index fir
firms with no available share float data. As noted earlier, these non-index firms are
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 effe
half-spreads, market values, return variances, and mid-spreads for same-firm share tra
executed on the TSE and on the US trade venues. It includes the regression resu
holding periods computed separately with shares outstanding and share float, fo
trades executed on the TSE and the same-firm shares trades executed on AMEX, NYS
for shares with and without options traded on them, and NASDAQ. To simplify the
sentation of the results,Table 3does not include the coefficient estimates of the dum
variables that control for the constant portion of each US listing venue and the time sp

15 According toChordia et al. (2001), the TAQ database reports ‘autoquotes’ (passive quotes by dealer
officially do not make the market) which inflates the bid–ask spread. They indicate this may add up to 1/4 point
on either side of the quote, mostly for the less tradedshares. These ‘autoquotes’ are not specifically identi
in the TAQ database. Even though the Canadian cross-listed shares on the NASDAQ are traded less in the
relative to their trading on the TSE, it is unlikely that the impact of ‘autoquotes’ on the effective spreads u
herein has materially changed the inferences drawn herein. However, this is an empirical issue that is beyond
scope of this study.

16 Neglect of fiduciary duty by investment dealers on NASDAQ also may be a possible explanation for t
difference.Christie et al. (1994)find that NASDAQ dealers implicitly collude to inflate bid–ask spreads
addition, payment for order flow, preferencing of orders, and internalization of order flow are more perva
practices in dealer markets. For an interesting review of these practices, seeMacey and O’Hara (1997).
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cific events. For most regressions, these unreported coefficient estimates are sign
Columns 1 and 2 in panel A ofTable 3report the regression results of the simultane
relationship between holding periods computed using shares outstanding and sha
respectively, with effective-half spreads after controlling for the other variables for
executed trades. Columns 3 and 4 report the simultaneous regression results for th
relationship using shares outstanding and share float, respectively, for the share tra
ecuted on the US trade venues. Based on the column 1 values, the positive relat
between holding periods based on shares outstanding and effective half-spreads ho
is significant for the share trades executed on the TSE for the firms cross-listed
AMEX and NASDAQ during the pre- and post-TSE decimalization periods. The sam
lationship holds only during the pre- and the post-TSE decimalization periods for the
trades executed on the NYSE with shares without (marginal significance) and with o
traded on them, respectively.

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

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

Variables Share trades executed on the TSE Share trades executed on US trade

(1) (2) (3) (4)
Shares outstanding Share float Shares outstanding Share float

Coef. p-value Coef. p-value Coef. p-value Coef. p-value

CONSTANT 2.5108 0*** 2.2664 0*** −2.9023 0*** −3.1657 0***

DYO ∗ D1 −1.0888 0.002*** −1.1267 0*** −1.4996 0*** −1.6871 0***

DYNO −2.2320 0.006*** −0.0621 0.896 1.3659 0.160 3.3646 0.008***

DYNO ∗ D1 −0.8389 0.023** −0.1128 0.787 2.1650 0*** 1.5643 0.003***

DX −5.9580 0*** −1.5320 0*** 1.4768 0.085* 4.4795 0***

DX ∗ D1 0.4655 0.177 −0.5634 0.125 −1.0970 0*** −0.6081 0.102
DQ −1.9616 0.003*** −2.4326 0*** 0.8803 0.268 3.0960 0.070*

DQ ∗ D1 0.1335 0.610 −0.4490 0.358 −0.3104 0.200 −0.0989 0.922
ES −0.4363 0*** −0.2773 0*** 0.0545 0.224 0.0767 0.185
ES ∗ D1 0.5622 0*** 0.4743 0*** −0.0152 0.764 −0.0253 0.693
VAR 0.1542 0*** −0.0785 0.036** −0.0457 0.081* −0.0844 0.017**

VAR ∗ D1 −0.0868 0.013** −0.0361 0.345 −0.0168 0.561 0.0359 0.344
MS 0.0025 0.983 0.1809 0.011** −1.6380 0*** −1.0319 0***

MS ∗ D1 −0.0579 0.492 0.0226 0.760 0.2844 0.006*** 0.2727 0.036**

MV −0.2121 0.019** −0.3044 0*** 1.1252 0*** 0.8726 0***

MV ∗ D1 0.2307 0*** 0.2015 0*** 0.0482 0.376 0.1030 0.052*

ES ∗ DYNO 0.1344 0.099* 0.4409 0*** 0.1541 0.060* 0.1327 0.196
ES ∗ DYNO ∗ D1 −0.3795 0*** −0.3435 0*** 0.2313 0.010*** 0.0851 0.446
VAR ∗ DYNO −0.3574 0*** −0.2480 0*** −0.2907 0*** −0.1056 0.251
VAR ∗ DYNO ∗ D1 0.1693 0.009*** 0.3997 0*** 0.3296 0*** 0.0027 0.977
MS ∗ DYNO −0.9370 0*** 0.0219 0.875 1.0766 0*** 0.9045 0***

MS ∗ DYNO ∗ D1 0.4730 0*** −0.0634 0.651 0.4144 0.007*** 0.1400 0.464
MV ∗ DYNO 0.5925 0*** −0.0845 0.298 −0.5733 0*** −0.6267 0.001***

(continued on next page)
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Table 3 (Continued)

Variables Share trades executed on the TSE Share trades executed on US trade

(1) (2) (3) (4)
Shares outstanding Share float Shares outstanding Share float

Coef. p-value Coef. p-value Coef. p-value Coef. p-value

MV ∗ DYNO ∗ D1 −0.2355 0.002*** 0.0404 0.620 −0.4222 0*** −0.3993 0***

ES ∗ DX 1.1407 0*** 0.5017 0*** 0.2388 0*** 0.0288 0.724
ES ∗ DX ∗ D1 −0.8993 0*** −0.1948 0.014** −0.3229 0*** −0.2260 0.022**

VAR ∗ DX −0.1858 0*** −0.2490 0*** 0.0752 0.067* 0.1621 0.003***

VAR ∗ DX ∗ D1 0.0755 0*** 0.2925 0*** 0.0375 0.420 0.0699 0.248
MS ∗ DX −0.7730 0*** −0.7191 0*** 0.5915 0.002*** 0.3793 0.155
MS ∗ DX ∗ D1 0.7264 0*** 0.2328 0.093* −0.1565 0.297 0.0243 0.901
MV ∗ DX 1.3150 0*** 0.3977 0*** −0.1364 0.296 −0.4947 0.013**

MV ∗ DX ∗ D1 −0.6232 0*** −0.0100 0.909 0.0089 0.887 −0.0819 0.319
ES ∗ DQ 0.7717 0*** 0.5736 0*** 0.1026 0.039** 0.5731 0***

ES ∗ DQ ∗ D1 −0.5860 0*** −0.3085 0.001*** −0.0196 0.734 0.0482 0.665
VAR ∗ DQ −0.1513 0.006*** −0.2089 0*** 0.1250 0.002*** 0.3162 0***

VAR ∗ DQ ∗ D1 0.2024 0*** 0.2614 0*** −0.0135 0.749 −0.1723 0.031**

MS ∗ DQ 0.0199 0.895 −0.0367 0.777 0.2390 0.121 −0.1844 0.614
MS ∗ DQ ∗ D1 0.4506 0*** −0.1391 0.299 0.1012 0.443 0.7098 0.035**

MV ∗ DQ 0.2650 0.038** 0.2420 0.004*** −0.0142 0.905 0.1842 0.532
MV ∗ DQ ∗ D1 −0.3225 0.001*** 0.0816 0.379 −0.1233 0.117 −0.4976 0.046**

R2 adj. 0.628 0.683 0.857 0.878

Notes. This table reports the results of the regressions of the holding period (HPiT ) on the proportional effec
tive bid–ask half-spread (ESiT ), mid-spread return variance (VARiT ), the mid-spread (MSiT ) and market value
(MV iT ), simultaneously. The variables are as inEqs. (1) and (2), Section 3.

* Significant at the 10% level.
** Idem., 5%.

*** Idem., 1%.

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

Based on column 2 ofTable 3, the positive relationship between holding periods ba
on share float and effective half-spreads holds during the pre-TSE decimalization peri
for the share trades executed on the TSE for the shares cross-listed on the NYSE
options traded on them, the AMEX and NASDAQ. The clientele effect also holds d
the post-TSE decimalization period for the share trades executed on the TSE for th
cross-listed on each of the US trade venues. However, the relationship weakens
the post-TSE decimalization period for all trade venues except the NYSE for shares w
options traded on them, as reflected in the significant and negative coefficient estimates
their dummy shift variables.
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The Amihud and Mendelson’s relationship between holding periods based on
outstanding and effective half-spreads holds during both the pre- and post-TSE decim
tion periods only for the TSE cross-listed firms with share trades executed on the A
and on the NYSE for shares without options traded on them based on column 3 ofTable 3.
The signs and significance of the coefficient estimates of the control variables do n
pear to follow a consistent pattern for the TSE cross-listed share trades executed on eac
the US trade venues as is the case for the same-firm share trades executed on the T
ilarly, based on the column 4 results reported inTable 3, the relationship between holdin
periods based on share float and effective half-spreads holds during the pre- and po
decimalization periods only for the TSE cross-listed firms with share trades execu
the NASDAQ.

With respect to the regression results reported in columns 1 to 4 ofTable 3, the rela-
tionship between holding periods and effective half-spreads seems to be stronger f
the shares outstanding and share float measures of holding periods and for the cro
share trades executed on the TSE relative to the same-firm share trades executed on the
trade venues. In contrast, the relationship appears to be less significant for the cros
share trades executed on US trade venues when holding periods are measured us
float (see column 4 ofTable 3). All of the regressions reported inTable 3are statistically
significant with the lowest adjustedR2 value being 0.628 and 0.857 for the share tra
executed on the TSE and on the US trade venues, respectively. In general, these res
roborate theAmihud and Mendelson’s (1986)hypothesis when either shares outstand
or share float are used to compute holding periods. These empirical results are co
with those reported byAtkins and Dyl (1997)for their NYSE and NASDAQ samples whe
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 forEq. (3), which are used to identify the determinants of hold
period differences for the overall sample undifferentiated by US trade venue, are re
in Table 4. Column 1 ofTable 4reports the regression results for the relationship betw
the ratio of holding periods computed using shares outstanding and the ratio of effe
half spreads, after controlling for the other variables, for the share trades executed
US trade venues and the TSE, respectively. Column 2 ofTable 4reports the same type
of results for holding periods calculated using share float. These regressions are ru
termine whether the posited relationship between holding period and effective half-s
ratios consistently holds during the pre- and post-TSE decimalization periods for
undifferentiated by the cross-listing US trade venue. Columns 3 and 4 ofTable 4report
the regression results for the same relationship estimated simultaneously for the U
venues when holding periods are measured using shares outstanding and share
spectively. By simultaneously including the US trade venues in the same regressi
results provide detailed information about the direction, the magnitude and the signifi
of the postulated relationship for each trade venue after controlling for the other vari

Based on columns 1 and 2 ofTable 4, the international clientele relationship hol
during the pre- and the post-TSE decimalization period for holding periods measured
shares outstanding and share float, respectively. The control variables carry their expect
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Table 4
Summary results of the regressions of the ratios of holding periods on the ratios of effective half-spreads
Canadian firms with share trades executed on the TSE and on US trade venues

Variables (1) (2) (3) (4)

Shares outstanding Share float Shares outstanding Share float

Coef. p-value Coef. p-value Coef. p-value Coef. p-value

CONSTANT −1.6630 0*** −0.1978 0.652 0.2187 0.632 0.7701 0.164
DYO ∗ D1 0.0512 0.622 −0.1929 0.466 −2.3924 0*** −0.8021 0.023**

DYNO −0.2607 0.409 0.2253 0.478 −5.8394 0*** −4.1925 0***

DYNO ∗ D1 0.2022 0.021** −0.0226 0.920 3.4788 0*** 1.3427 0.007***

DX −2.4624 0*** −1.8091 0*** −4.9159 0*** −3.3961 0***

DX ∗ D1 0.0900 0.310 0.0911 0.673 0.7561 0.014** 0.8321 0.047**

DQ 2.2140 0*** 0.7507 0.149 −1.3215 0.021** 0.4095 0.702
DQ ∗ D1 −0.5506 0*** −0.6154 0.004*** 1.6399 0*** 0.1558 0.866
RES 0.1946 0*** 0.1909 0*** 0.0640 0.010*** 0.1408 0***

RES ∗ D1 −0.0158 0.411 −0.0245 0.371 0.1131 0*** 0.0200 0.584
RVAR −0.0273 0.020** −0.0607 0.011** 0.1009 0*** 0.0540 0.131
RVAR ∗ D1 −0.0148 0.223 0.0015 0.952 −0.1685 0*** −0.1569 0***

RMS 3.6640 0*** −1.4525 0.403 19.0041 0*** 12.0987 0***

RMS ∗ D1 −3.1852 0*** 2.0492 0.240 −18.7741 0*** −11.8019 0***

MV 0.2406 0*** 0.1327 0*** 0.0626 0.163 0.0280 0.610
MV ∗ D1 −0.0181 0.131 0.0046 0.865 0.2457 0*** 0.0729 0.049**

RES ∗ DYNO 0.6865 0*** 0.2931 0***

RES ∗ DYNO ∗ D1 −0.8001 0*** −0.2406 0.002***

RVAR ∗ DYNO 0.4361 0*** 0.2483 0.076*

RVAR ∗ DYNO ∗ D1 −0.1497 0.138 0.0296 0.833
RMS ∗ DYNO −27.5542 0*** −17.0541 0.011**

RMS ∗ DYNO ∗ D1 29.7340 0*** 19.8972 0.003***

MV ∗ DYNO 0.7085 0*** 0.5121 0***

MV ∗ DYNO ∗ D1 −0.6681 0*** −0.2371 0.002***

RES ∗ DX 0.2556 0*** 0.1981 0.001***

RES ∗ DX ∗ D1 −0.1536 0.004*** −0.1285 0.091*

RVAR ∗ DX −0.3359 0*** −0.2455 0***

RVAR ∗ DX ∗ D1 0.1375 0.006*** 0.1173 0.083*

RMS ∗ DX −22.8580 0*** −16.9589 0.001***

RMS ∗ DX ∗ D1 22.1962 0*** 17.1793 0.001***

MV ∗ DX 0.3949 0*** 0.2371 0.011**

MV ∗ DX ∗ D1 −0.3260 0*** −0.1730 0.015**

RES ∗ DQ 0.0132 0.675 0.0081 0.923
RES ∗ DQ ∗ D1 0.0283 0.459 −0.1116 0.243
RVAR ∗ DQ −0.0882 0.034** −0.2892 0***

RVAR ∗ DQ ∗ D1 0.2250 0*** 0.2768 0***

RMS ∗ DQ −19.9245 0*** −20.7767 0***

RMS ∗ DQ ∗ D1 19.4361 0*** 13.1704 0.003***

MV ∗ DQ 0.2809 0*** −0.1210 0.424
MV ∗ DQ ∗ D1 −0.6159 0*** −0.1675 0.259

R2 adj. 0.857 0.881 0.855 0.879

Notes. SeeTable 3.
* Significant at the 10% level.

** Idem., 5%.
*** Idem., 1%.
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coefficient signs with the exception of the significant and positive estimate for the
of mid-spreads. This result suggests that increasing ratios of mid-spreads are rel
Canadian cross-listed shares that are traded on the US trade venues to be held fo
periods compared to the same-firm shares traded on the TSE. None of the coefficie
the shift dummies are significant in these regressions.

The relationship between the ratios of holding periods based on shares outstand
of effective half-spreads consistently holds during the pre-TSE decimalization perio
the TSE shares cross-listed on AMEX, and on the NYSE for shares with and witho
tions traded on them, as reported by the simultaneous regression results for the U
venues in column 3 ofTable 4. The shift dummies for the TSE shares cross-listed
AMEX and on the NYSE for shares with options traded on them are significantly neg
and positive, respectively. This indicates thatthe international trade-venue clientele eff
relationship weakens and strengthens post-TSE decimalization for the TSE shares
listed on AMEX and on the NYSE for shares with options traded on them, respective
The negative and highly significant (−0.8001,p-value of 0.000) estimated coefficient fo
the shift dummy for the TSE shares cross-listed on NYSE without options traded on
fails to support the international trade-venue clientele effect hypothesis post-TSE de
ization. The same relationship is not statistically significant for the TSE shares cross
on the NASDAQ during both the pre- and post-TSE decimalization periods. Except f
TSE shares cross-listed on the NASDAQ, firm size, orMV, consistently has its expecte
positive coefficient for each of the pairings of the TSE with a US trade venue for bo
pre- and post-TSE decimalization periods. Theexpected signs of the coefficient estima
for all of the other control variables do not hold consistently and significantly acros
pairings of the TSE with the US trade venues during the pre- and post-TSE decimal
periods. To illustrate, the sign and significance of the estimated coefficients of the
dummyD1 change between these two time periods.

Column 4 ofTable 4reports the regression results using the sample with share
computed holding periods. The evidence for the international trade-venue clientele
is similar to that found using shares outstanding primarily for the pre-TSE decim
tion period. For the post-TSE decimalization period, the estimated coefficient of the
dummy for the TSE shares cross-listed on the NYSE without options traded on them
negative for holding periods measured using share float (−0.2406,p-value of 0.002) than
those measured using shares outstanding (−0.8001,p-value of 0.000). This indicates tha
the international trade-venue clientele effect holds for the pairing of the TSE with th
trade venue during the post-TSE decimalization period but at a lower level of significanc
than when holding periods are measured using shares outstanding. The international trad
venue clientele effect relationship does not hold for the TSE shares cross-listed on A
during the post-TSE decimalization period given the marginally significant and neg
coefficient estimate of the dummy shift ratio of effective-half spreads (−0.1285,p-value
of 0.091). In an unreported regression, the estimated coefficient of the ratio of eff
half-spreads post-TSE decimalization is an insignificant 0.0676 (p-value of 0.142). The
estimated coefficients of the control variables do not consistently exhibit their exp
signs across the pairings of the TSE with the US trade venues during the pre- an
TSE decimalization periods.
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The results ofTable 4can be summarized as follows. The results displayed in colum
and 2 are consistent with the international trade-venue clientele effect hypothesis (o
hypothesis) for the overall or undifferentiated sample during the pre- and post-TSE
malization periods using both measures of holding periods. For the sample differe
by US trade venue, the results displayed in columns 3 and 4 ofTable 4are consistent with
the international trade-venue clientele effect hypothesis for the TSE shares cross-li
the AMEX, and on the NYSE with and without options traded on them for both hol
period measures, and primarily pre-TSE decimalization. As such, these results supp
first hypothesis when the sample is undifferentiated by US trade venue and provide
support when the sample is differentiated by US trade venue.

Based on the results reported inTables 1–4, five major observations are drawn from t
analysis conducted to this point. The first major observation is that holding periods f
TSE cross-listed share trades executed on the US trade venues are higher than t
the same-firm share trades executed on the TSE,even when their associated effective ha
spreads are lower. A possible explanation could be that participants in US trade v
for Canadian cross-listed shares are relatively less informed compared to home c
investors, and relative to US domestic shares.17 This is supported by studies that find i
vestors concentrate their ownership and trading in domestic shares(Cooper and Kaplanis
1994; Kang and Stulz, 1997; Huberman, 2001). Thus, US investors are likely to hold th
shares of cross-listed Canadian firms primarily to further diversify the risk of their in
ment portfolios although some other alternative explanations may exist. For examplLau
and McInish (2003), using a sample of Malaysian stocksthat are traded in both Malays
and Singapore, find that ownership of cross-listed shares by foreign investors is n
tivated by diversification benefits but by higher expected returns (i.e., higher syste
risk). Another possible explanation is the existence of higher trade costs or effectiv
ask spreads for non-US share trades executed on the US trade venues compared
of similar matched samples for domestic US shares(Bacidore and Sofianos, 2002). Thus,
Canadian cross-listed share trades executed on the TSE exhibit shorter holding
and higher trading by relatively more informed investors compared to the same-firm
trades executed on US trade venues. These implications are consistent with the i
recognition hypothesis advanced byMerton (1987), who demonstrates that investors a
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
a winner and loser. The TSE lost comparative competitiveness as measured by e
half-spreads for the same-firm share trades executed on the AMEX and on the NY
shares with options traded on them post-TSE decimalization. In contrast, the TSE
tained and won comparative competitiveness to the NASDAQ and the NYSE for s
without options traded on them, respectively. Although the effective half-spreads and
ing volumes are much higher for the share trades executed on the NASDAQ relative
same-firm share trades executed on the TSE, no unambiguous inference about wh

17 Non-informed traders are those who do not have private information or seasoned trading skills. No
they trade for risk diversification motives. These long-term, passive investors seek to minimize trade costs
trading less frequently. They normally invest throughmutual funds that are willing and are more likely to attrac
them (seeNanda et al., 2000).
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not the TSE and the NASDAQ have become more integrated for their common listi
possible given the results for the entire sample of 45 cross-listed shares examined h18

The third major conclusion is that the international trade-venue clientele effect is w
post-TSE decimalization (i.e., a rejection of our second hypothesis). A possible rea
that TSE decimalization reduced both quoted and effective bid–ask spreads for shar
executed on the TSE in the immediate weeks after its decimalization but this was no
accompanied by a concurrent expected increase in trading volume.19 One possible reaso
is that the reduced trade costs due to decimalization are not sufficient in themselves to cau
investors to increase their trading volume proportionally for share trades executed
TSE. Another possible reason is that the action by the TSE was essentially neutrali
increased inter-market competition for order-flow execution by US trade venues b
example, the MQIRs by the AMEX, NYSE and NASDAQ within approximately one y
after TSE decimalization.20 These findings imply that the TSE and the major US excha
are becoming more integrated for TSE shares cross-listed on US trade venues.

The fourth major observation is that shares that have options traded on them
smaller effective half-spreads and shorter holding periods than their non-optioned
terparts. This is consistent with our third hypothesis and most theoretical models,
demonstrate that option trading enhances liquidity by lowering effective spreads a
creasing trading volume (or alternatively, lowering holding periods) in the under
shares (Damodaran and Subrahmanyam, 1992; andCoughenour and Shastri, 1999).

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

18 A SUR regression of the ratio of holding periods measured using share float against effective spreads
the control variables with differentiation by US tradevenue and a combination of TSE cross-listed firms with
share float data available was run. Based on unreported results, the estimated coefficient of the ratio of
spreads is not significant for the NASDAQ sample of 22 firms with share float data, and positive and
significant for the other three pairings of the TSE and the US trade venues, and for the combined sample wit
share float data. These results may suggest that the TSEand the NASDAQ are becoming more integrated for fir
with share float data (i.e., larger cap firmsthat 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 from 1/8-th to 1/16-th for issues with prices abov

$ 10 US on 17 May 1997 and on 2 June 1997, respectively.



L. Kryzanowski, A. Rubalcava / Journal of Financial Intermediation 14 (2005) 86–113 109

nd

ted
idity as
8)
ead. In
ines
DAQ,
nd
lumes
imple-

id–ask

ts
eir
-
es

for
os and

t
uted
e letter
the
ld
ll

ratios
es out-

s are by
vestors can obtain lower trade costs and more leverage, avoid short sale restrictions, a
profit more cheaply from their private information(Coughenour and Shastri, 1999).

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

The theoretical and empirical literatures have not resolved whether changes in quo
and/or effective bid–ask half-spreads are a consequence of changes in stock liqu
measured by trading volume or vice versa.Demsetz (1968), Tinic (1972) and Stoll (197
argue that the magnitude of trading volume determines the size of the bid–ask spr
contrast,Amihud and Mendelson (1986)suggest that the size of the spread determ
holding period magnitude. Using a sample of shares listed on the NYSE and NAS
Atkins and Dyl (1997)find that theGranger (1969)causality between holding periods a
spreads runs in both directions. However, the non-significant change in trading vo
and the significant decrease in bid–ask spreads that most studies report after the
mentation of the MQIRs by the TSE and the major US exchanges suggests that b
spreads do not lead trading volumes.21

Since the results presented inSection 5.4indicate that a significant relationship exis
between effective half-spread differences and ratios for trade-venue pairings and for th
holding period differences and ratios, this section usesGranger (1969)causality tests to ex
amine whether holding period differences and ratios lead effective half-spread differenc
and ratios or vice versa, and whether feedbackeffects exist. The bivariate regression
the Granger causality test between the holding period or effective half-spread rati
effective half-spread or holding period ratios is as follows:

(7a)

RESiT = γ0 + γ1RESiT −1 + · · · + γkRESiT −k + λ1RHPiT −1 + · · · + λkRHPiT −k,

(7b)

RHPiT = γ0 + γ1RHPiT −1 + · · · + γkRHPiT −k + λ1RESiT −1 + · · · + λkRESiT −k.

RESiT andRHPiT are equal to the ratiosESUS/ESTSE andHPUS/HPTSE, respectively; tha
is, the effective half-spread and holding period ratios between the share trades exec
on the US trade venue and the same-firm share trades executed on the TSE. Th
k represents the number of monthsT that each variable is lagged. For robustness,
bivariate regression consisting ofEqs. (7a) and (7b)is run at various lag lengths. The Wa
F -statistic tests the joint hypothesisλ1 = · · · = λk = 0 for each equation, where the nu
hypothesis is thatRHP andRES do not Granger-causeRES andRHP in Eqs. (7a) and (7b),
respectively.

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

21 For the impact of the MQIR by the TSE on trading volumes and trade costs, well-documented studie
Chung et al. (1996), Bacidore (1997), Ahn et al. (1998), and McKinnon and Nemiroff (1999). For the impact of
the MQIR by the AMEX, seeAhn et al. (1996), Griffiths et al. (1998) and Ronen and Weaver (2001). Similarly
for the impact of the MQIR by the NYSE, seeGoldstein and Kavajecz (2000), Jones and Lipson (2001), and for
the NYSE and NASDAQ seeBessembinder (1999). For an excellent survey on decimalization, seeHarris (1997).



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

le jour-
lag
nantly
xplain
t trad-

ades
n

trade
ranger
on the
iods
ss-

s to
tios

MEX

e sup-
.
ri-
al with

ew
res
me or
ads,

the US
e con-
).

to hold
nd
hare

tests
that
of
me-
for
ares with
des
standing and share float, respectively, are examined but not reported to save valuab
nal space.22,23 We calculate the WaldF -statistics and their associated probabilities for
lengths of 2 to 9. The unreported results show that the holding period ratios predomi
lead the effective half-spread ratios for all trade-venue pairings. These results may e
why the MQIRs implemented by the TSE and the major US exchanges did not affec
ing volume significantly. Together with the results reported earlier inTables 2 and 4, these
results suggest the possibility that the decrease in the holding period ratios for share tr
executed on the US trade-venue and TSE pairings Grangercause the relative decrease i
their respective effective half-spread ratios for the same-firm cross-listed shares.

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

6. Conclusions

The main purpose of this paper was to test whether or not the empirical evidenc
ports the generalized version of theAmihud and Mendelson (1986)clientele hypothesis
Their hypothesis states that shares with higher bid–ask spreads are held for longer pe
ods than shares with smaller spreads, all else held equal. When generalized to de
same-firm share trades across multiple trade venues located in different countries, the n
international trade-venue clientele effect hypothesis predicts that, in equilibrium, sha
with increasingrelative spreads across trade venues are held in portfolios with the sa
expected increasing relativeholding periods, and vice versa for decreasing relative spre
all else held constant.

The findings reported herein for Canadian cross-listed share trades executed on
trade venues for the overall sample of firms undifferentiated by US trade venue ar
sistent with theinternational trade-venue clientele effect hypothesis (our first hypothesis
When the sample is differentiated by US trade venue, the clientele effect continues
for the Canadian cross-listed share trades executed on the TSE, AMEX and NYSE, a
not NASDAQ. The relative effective half-spreads between the Canadian cross-listed s

22 They are available upon request.
23 The results of a number of otherGranger (1969)causality tests are also not reported. Granger causality

are carried out between the effective spreads and holdingperiods for the share trades executed on the TSE
are cross-listed on the AMEX, NYSE for shares with and without options traded on them, and NASDAQ. Most
these unreported tests indicate significant feedback effects. Similarly, causality tests are conducted for the sa
firm share trades for the corresponding US trade-venue samples. Effective half-spreads lead holding periods
the share trades executed on the AMEX only for lag 6. For the share trades executed on the NYSE for sh
and without options traded on them, holding periods lead effective half-spreads for most lags. For the share tra
executed on the NASDAQ, feedback effects occur for lags 5 to 9.
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trades executed on these US trade venues andthe same-firm share trades executed on
TSE are positively associated with the same or longer relative holding periods, pa
larly prior to TSE decimalization that occurred on April 15, 1996. Changes in effe
half-spreads appear to be the only variable that is consistently associated with cha
holding periods for the various trade-venue categories of cross-listed share trades ex
herein.

The relative holding periods for the share trades executed on the US versus TS
venue are decreasing, and are associated with decreasing relative effective half-spreads
the TSE shares cross-listed on the AMEX and on the NYSE for shares with options trad
on them. This implies that the TSE has consistently lost executed order-flow share
AMEX and to the NYSE (the later for shares with options traded on them), and that
due to increasing relative effective spreads forCanadian cross-listed shares. TSE decim
ization did not obtain the desired outcome of avoiding the future loss of trading volum
the TSE to the US trade venues by reducing the MQI for its cross-listed shares. For th
shares cross-listed on the NYSE without options traded on them, the positive relati
between holding periods and effective half-spreads reverses post-TSE decimalizatio
disappearance of the international trade-venue clientele effect post-TSE decimalizat
plies that the TSE won executed order-flow share from the NYSE for share trades o
shares cross-listed on NYSE without options traded on them. These results sugg
the existence of traded options on the underlying cross-listed shares may have im
implications, as predicted by our third hypothesis, for the relative strength of the va
trade venues competing for the same order-flow execution.

TSE decimalization increased the inter-venue competition for order-flow exec
This competition was intensified by the MQIRs implemented on the AMEX and NASD
approximately one year later. Counter to the prediction of our second hypothesis
events seem to affect the magnitude, direction and significance of the relationship between
holding periods and effective half-spreads differently for the share trades executed
TSE and the same-firm share trades executed on each US trade venue. In turn, they m
have weakened the international trade-venue clientele effect by reducing the mat
of effective half-spread differences between trade venues. Nevertheless, it is difficult
conclude whether or not the loss, gain or maintenance of TSE competitiveness in te
trading volumes and effective half-spreads would have been more pronounced with
first mover action of the TSE to decimalization.
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