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Abstract

Existing market micro-structure literature attributes greater volatility of stock returns at the
open of the NYSE, relative to the close, to either the specialist-administered open mechanism
or to the extended non-trading period preceding the open. We distinguish between these two
hyvpotheses by examining the return behavior of NYSE stocks that are cross-listed in London
and Tokyo. Our results indicate that the open mechanism is not a significant determinant
of return volatility. Instead, accumulation of orders at the open, relative to the close, is
responsible for higher volatility at the open. In fact, after controlling for volume at the open
and at the close, we find no evidence that average variances of open-to-open returns are
greater than variances of close-to-close returns. We also examine the impact of a security’s
primary and cross listings on the relative variance of daytime and overnight NYSE returns.
Our results generalize earlier findings that return variances of foreign stocks are significantly
less than those of U.S. stocks during NYSE trading hours. In addition, we document an
interesting asymmetry—Tokyo cross-listings tend to decrease NYSE return variances for
U.S. stocks, but London cross-listings have no such effect.






1 Introduction

At the open of trading on the New York Stock Exchange (NYSE), transactions are executed
through an auction in which the specialist participates. During the rest of the trading
day the market functions as a continuous dealership market. Previous studies [Amihud
and Mendelson (1987), and Stoll and Whaley (1990)] have shown that return variances are
greater at the open than at the close of trade on the NYSE, and attribute this finding either
to the NYSE opening mechanism or to the extended period of non-trading preceding the
open. The extent to which either the NYSE open mechanism or the non-trading period
affects return variance is important to market designers who must determine the structure
of trading mechanisms and the length of the trading period to be used.

Several studies have attempted to determine whether auction mechanisms or the period
of non-trading preceding an open is responsible for differences in the variances of open-to-
open and close-to-close returns. Amihud and Mendelson (1989) and Amihud, Mendelson
and Murgia (1990) compare the behavior of returns across foreign markets whose trading
mechanisms differ. Amihud and Mendelson (1991) compares the behavior of returns in
morning and afternoon auctions on the Tokyo stock exchange. The morning auction follows
an overnight non-trading period, but the afternoon auction is preceded by only two hours of
non-trading. They find that larger return variance is associated with the morning auction,
and conclude that the higher open return variance is not related to the auction mechanism.
However, these auctions are conducted by disinterested auctioneers, which contrasts sharply
with the NYSE open mechanism that allows the specialist to participate. As Stoll and
Whaley (1990) point out, the NYSE specialist has an incentive to be an active participant
at the open, and his participation can significantly alter the behavior of prices at which open
transactions are executed.

In this paper, we compare the behavior of open-to-open and close-to-close return vari-



ances of NYSE stocks that are traded on foreign exchanges. Since these securities do not
have an extended period of non-trading preceding the open of the NYSE, we can isolate the
impact of the NYSE open mechanism on the relative variances of open-to-open and close-to-
close returns. We find that the non-trading period preceding the open, and not the NYSE
open mechanism, is responsible for the larger variance of open-to-open returns documented
for NYSE securities. This evidence is consistent with Amihud and Mendelson's study of the
Tokyo stock market. Our analysis goes beyond this to examine why the non-trading period
is important. We find that the non-trading period leads to substantial order accumulation
at the open of the NYSE for U.S. stocks, which in turn, increases return variance. Our
estimates suggest that after controlling for volume at the open and at the close, the average
ratio of open-to-open and close-to-close return variances is actually less than one. These
findings indicate that differences between open and close return variances are not related to
the specialist’s monopoly power [Stoll and Whaley (1990)] or to the effect that non-trading
has on price discovery {Amihud and Mendelson (1991)]. Instead, these variances appear to
be a reflection of the volume and price variability relation extensively documented in the
literature [see Karpoff (1987) for a survey].

Several studies have examined return variances over trading and non-trading periods
[see Oldfield and Rogalski (1980), French and Reoll (1986), Barclay, Litzenberger and Warner
(1990), Jones, Kaul and Lipson (1991a), and Makhija and Nachtmann (1991)]. The objective
of these studies is to assess the impact that trading has on return variances. Our sample
enables us to compare securities that can be traded in Tokyo during evening hours when the
NYSE is closed, securities that can be traded in London during morning hours when the
NYSE is closed, and securities that cannot be traded during these periods. We find that for
U.S. stocks, a Tokyo cross-listing is associated with smaller daytime versus overnight return
variances, but a London cross-listing appears to have no impact on daytime relative to

overnight variances. This suggests that extended evening trading hours on the NYSE might
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have a greater impact than extended morning trading hours on the variance of security
returns realized during NYSE trading hours.

The next section describes the sample and the data we use for our study. Section
3 presents the hypotheses and empirical results concerning variances of open-to-open and
close-to-close returns. In these sections we also discuss how our analysis relates to and
extends existing literature. Section 4 presents the hypotheses and results for daytime and

overnight return variances. Concluding remarks are contained in Section 5.

2 Sample Selection and Data

Our study analyzes the behavior of stock returns during the time period of January 1, 1986 to
December 31, 1987. Daily data on prices and volume are obtained from the Institute for the
Study of Security Markets (ISSM) transaction file. We construct two groups of internation-
ally cross-listed stocks, the first group is U.S. securities traded abroad and the second group
is foreign securities traded on the NYSE. We further sub-divide these groups into seven
portfolios of cross-listed stocks. These portfolios consist of: (N*,L) U.S. stocks listed on
the NYSE and London; (N*,T) U.S. stocks listed on the NYSE and Tokyo; (N*,L,T) U.S.
stocks listed on the NYSE, London and Tokyo; (L*, N) British stocks listed on the NYSE and
London; (L*, N, T) British stocks listed on the NYSE, London and Tokyo; (T, N) Japanese
stocks listed on the NYSE and Tokyo; and (T*, N, L) Japanese stocks listed on the NYSE,
Tokyo and London.

The seven portfolios of cross-listed securities include all stocks listed on the NYSE and
cross-listed in London and/or Tokyo as of December 1990 that were also listed, or became
listed during the.sample period. If a stock became dual-listed during this period, it is added
to its corresponding portfolio on the first day of the month following the cross-listing date.
If a stock became triple-listed (NYSE, London and Tokyo) during the sample period, it is

dropped from its dual-listed portfolio and added to its corresponding triple-listed portfolio
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as of the triple-listing date. For each cross-listed stock, we identify a control stock that is
listed on the NYSE as of December 1990, and is not cross-listed on either London or Tokyo
between 1986 and 1990. The control stocks are selected as the nearest match by two-digit
SIC code (or one-digit SIC code if a match for two-digit SIC is not available), and firm size
as measured by the dollar value of equity.

For each stock, we calculate the open-to-open, close-to-close, open-to-close, and close-
to-open returns. If transaction prices for a day are not reported on the ISSM file, that day’s
prices are treated as missing and a return is not computed for that day. We also exclude
those days during which there is only one transaction. For each month, we exclude from our
tests any security having less than three daily returns during the month.

Table 1 presents descriptive statistics for both cross-listed and control stocks. Included
are the monthly average number of stocks in each portfolio, statistics on firm size and daily
volume, and the average of stocks’ bid-ask spreads. Note from the size and volume statistics
that firms in the cross-listed portfolios are much larger and that their stocks trade more
actively than the non-cross-listed control stocks. This is a reflection of the fact that large

firms whose stocks are actively traded are the ones most likely to be cross-listed.

3 Open and Close Return Variances

Internationally cross-listed stocks can be traded while the NYSE is closed. Therefore, the
open of trading on the NYSE is not preceded by an extended period of non-trading for these
stocks. This enables us to separate the effect of the NYSE open mechanism from the effect
of a preceding non-trading period on the variance of open-to-open returns. We compute the
variance of open-to-open returns and the variance of close-to-close returns for each stock in
each month. We then form the ratio of open-to-open return variance to close-to-close return

variance for each stock in each month. Within the group of U.S. stocks, we compute the

cross-sectional median of the ratios for each month; we do the same for the group of foreign
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stocks. Our hypothesis tests for each portfolio are based on the distribution of these monthly
median ratios, which we call open-to-close variance ratios.!

For each portfolio, we test the null hypothesis that the mean of the open-to-close variance
ratios is equal to one, against the alternative that it is greater than one. If the NYSE open
mechanism is a significant determinant of open return variance, then we should reject the
null hypothesis for these cross-listed stocks. This is because these stocks trade on the NYSE,
so the NYSE open mechanism applies to all of them. Alternatively, if the non-trading period
preceding the open is responsible for the larger open return variances documented in earlier
studies, we should not reject this null hypothesis. This is because our sample consists of
securities that can be traded during the period preceding the NYSE open. Since none of
these stocks has an extended non-trading period preceding the open, the effect of such a
non-trading period on open return variance is absent from this sample of stocks.?

These interpretations require a further refinement. Our sample includes U.S. securities
that trade abroad and foreign securities that trade on the NYSE. The behavior of open
returns need not be the same for these two groups of securities. If trading is concentrated in
a security’s home country, then a large proportion of total trading in U.S. securities occurs
on the NYSE [see Admati and Pfleiderer (1988), Chowdry and Nanda (1991), Foster and
Viswanathan (1990), Freedman (1990) and Subrahmanyam (1990) for models of concentrated
trade]. This means that the open-to-open returns for cross-listed U.S. stocks may behave
as if the open is preceded by a period of non-trading. Consequently, if an extended non-
trading period increases the variance of open-to-open returns, and if trading in U.S. securities

is concentrated in the U.S., then we should be able to reject the hypothesis that the average

!Stoll and Whaley (1990) use this procedure to compute variance ratios, but base their tests on cross-
sectional means, recognizing that these means are upward biased due to Jensen’s inequality. To avoid this
bias, we base our tests on medians; but for comparison, we also present results based on cross-sectional
means.

?A systematic temporary component of price changes at the open or at the close is necessary to cause open-
to-close variance ratios to differ from one. Differences in open-to-open and close-to-close return variances
cannot be caused by differences in the flow of information at the open and at the close because these variances
involve overiapping 24-hour returns [see Stoll and Whaley (1991) p. 45).



variance ratio is one for the U.S. stocks only. The variance ratios of our foreign securities
should not be significantly greater than one.

The average open-to-close variance ratios based on cross-sectional medians are presented
in Panel A of Table 2 for both cross-listed and control-group stocks. Statistics for the
entire sample of cross-listed stocks and the entire sample of control group stocks appear in
column 10. For each sample taken as a whole, the mean of the variance ratios are both
significantly greater than one. This is consistent with the findings of earlier studies [Amihud
and Mendelson (1987) and Stoll and Whaley (1990)]. However, these statistics do not account
for differences in the stocks’ primary listing or cross-listings, and suggest the tentative (but
erroneous) conclusion that the NYSE open mechanism is responsible for the large variances
of open-to-open returns.

The results are dramatically different, however, when we consider foreign and U.S. stocks
separately. The mean open-to-close ratio for foreign stocks cross-listed on the NYSE is not
significantly different from one (column 9). In fact, the point estimate is less than one, 0.978.
This is also significantly less than 1.063, which is the average ratio for the corresponding
control group. Moreover, none of the individual portfolios of foreign stocks has a mean
open-to-close variance ratio significantly greater than one (columns 5 through 8). In fact,
the average ratio for Japanese stocks cross-listed on the New York and London exchanges
(column 8) is significantly less than one. These results support the hypothesis that the non-
trading period preceding the NYSE open is responsible for the large open-to-close variance
ratios documented in the literature. This is because the cross-listings of these foreign stocks
allows them to be traded during the time that the NYSE is closed.

If trading in U.S. stocks is concentrated in the U.S., the open-to-close variance ratios for

cross-listed U.S. stocks should be similar to those of the non-cross-listed control group.® The

3The preference of traders to trade U.S. stocks on the NYSE may be based on transactions costs. Vijh
(1990), Ho and Macris (1985), and Forster and George (1992) argue that specialist markets or centralized
markets like the NYSE provide cheaper order execution for large liquid stocks than competitive-dealer



evidence is consistent with the hypothesis that trade in U.S. securities is concentrated on
the NYSE. The mean open-to-close ratio for U.S. stocks is significantly greater than one and
insignificantly different from the non-cross-listed control group (column 4). In fact, all of
the individual portfolios of U.S. stocks have mean open-to-close variance ratios significantly
greater than one (columns 1 through 3).

Panel B of Table 2 contains identical tests based on the distribution of cross-sectional
means. We include these results for comparison with Stoll and Whaley (1990). However, as
Stoll and Whaley point out, these are upward-biased estimates of the average open-to-close
variance ratio by Jensen's inequality. This is apparent in the table; the point estimates in
Panel B are consistently greater than those in Panel A. This problem is particularly severe
for the average ratios of foreign stocks, which are computed using less (cross-sectional)
observations than the ratios for the U.S. stocks. However, in spite of this bias, the statistical
inferences are identical to those of Pane] A.4

The evidence presented so far is consistent with the findings of Amihud and Mendelson’s
(1991) comparison of the morning and afternoon auctions on the Tokyo Stock Exchange.
However, the implications of our results are different from theirs in several respects. First,
our results include the impact of the specialist’s participation at the open of the NYSE. Qur
finding that the open mechanism appears to be unimportant suggests that the specialist does
not behave in a manner that increases the variance of returns at the open. This implies,
for example, that the specialist does not use his monopoly power at the open to destabilize
prices. Second, our sample includes securities for which a moderate non-trading period
precedes the NYSE open (those traded in Tokyo), and securities for which trade is on-going

when the NYSE opens (those traded in London). Our results indicate that open-to-close

decentralized markets such as the OTC and London markets. If we had data on foreign transactions costs
our sample selection technique would provide a straight-forward empirical test these predictions.

*Although there are fewer foreign stocks than U.S. stocks in our sample, the average number of returns
per-month used to calculate variance ratios is similar across groups. On average across the U.S. stocks, 18.16
returns per-month are used to calculate open and close return variances; for foreign stocks, the average is
16.25 returns.



variance ratios are not smaller when the non-trading period is shorter. In fact, the average
variance ratios reported in Table 2 are smaller for foreign firms that trade only in Tokyo
than those that trade in London. This suggests that the length of the non-trading period is
not a determinant of the variance of open-to-open returns relative to close-to-close returns.
Finally, by separating the sample of cross-listed securities into foreign and domestic, we
find evidence consistent with the hypothesis that trade in U.S. stocks is concentrated on
the NYSE. It is this evidence that leads us to examine the accumulation of orders at the
open, relative to the close, as a potential explanation for the open-to-close variance ratios

we observe for these stocks; Amihud and Mendelson’s study does not address this issue.

3.1 Open and Close Trading Volume

To investigate why the non-trading period preceding the open might be an important deter-
minant of open return variance, we examine the effect that the non-trading period preceding
the open has on the accumulation of orders. We compute the proportion of daily volume
executed at the open and the proportion of daily volume executed at the close (first and last
transactions of the day, respectively) for each stock each day. For each stock, we compute
the average of these proportions across days within each month. Within the group of U.S.
stocks, we compute cross-sectional medians of these proportions for each month; we do the
same for the group of foreign stocks. Our hypothesis tests for each portfolio are based on the
distribution of these monthly medians, which we call open-to-total and close-to-total volume
ratios.

Panel A of Table 3 presents averages of the proportion of daily volume executed at the
open for cross-listed and control-group stocks. On average, 6.6% of daily volume for cross-
listed U.S. stocks is executed at the open; the proportion for the non-cross-listed control
stocks is not significantly different (column 4). By contrast, 11.4% of daily volume for

foreign stocks is executed at the open, which is significantly greater than the 7.8% for the



non-cross-listed control group (column 9).° Panel A of Table 4 presents averages of the
proportion of daily volume executed during the last transaction of the day for cross-listed
and control-group stocks. On average, 2.2% of daily volume for U.S. stocks is executed in
the last transaction of the day (column 4); the proportion for the non-cross-listed control
stocks is 2.4%. In stark contrast, approximately 9% of daily volume for foreign stocks is
executed at the close, which is almost three times as large as the point estimate of 3.6%
for the non-cross-listed control group (column 9). This evidence suggests that a significant
proportion of the demand for order execution for foreign stocks occurs at the open, and an
even larger proportion occurs at the close, relative to non-cross-listed U.S. stocks.

The variance ratios we wish to explain are comparisons between the open and close
variances of individual stocks. Consequently, the appropriate comparison of volume statistics
1s between open and close volume for foreign stocks, and open and close volume for U.S.
Stocks. For each portfolio, we test the hypothesis that the open-to-total and close-to-total
volume ratios are equal. If the accumulation of orders at the open is a significant determinant
of open return variance, we should be able to reject this hypothesis for our sample of cross-
listed stocks. In addition, if trade is concentrated, we should be able to reject this hypothesis
for the cross-listed U.S. stocks. However, the open-to-total and close-to-total volume ratios
of the foreign stocks should not be significantly different.

Table 5 presents the results of a test of the hypothesis that the proportion of volume
executed at the open is equal to the proportion executed at the close for each portfolio of
cross-listed stocks. For U.S. stocks, open volume is 6.6% of daily volume, more than triple
the 2.1% executed at the close; these differences are statistically significant (column 4).
Furthermore, these differences are statistically significant for each of the individual portfolios

of cross-listed U.S. stocks (columns 1 through 3). Alternatively, for foreign stocks, open

*Panel B presents similar comparisons based on cross-sectional means. The results are similar to those
in Panel A.



volume is 11.4%, and close volume is 9%, of daily volume (column 9). While this difference
is statistically significant, the proportion of volume executed at the open is only 1.25 times as
large as the proportion executed at the close.® This evidence suggests that the non-trading
period that precedes the open is associated with a significant accumulation of orders at
the open (relative to the close) for cross-listed and non-cross-listed U.S. stocks, but not for

foreign stocks.

3.2 Regression Results

The tests described so far focus on the similarity of average variance ratios and average
differences between open and close volume. To assess the strength of the cross-sectional
relation between these variables, we regress the open-to-close variance ratios on volume at
the open relative to the close. Significance of the coefficients on volume indicates whether
the accumulation of orders at the open, relative to the close, is a significant determinant of
cross-sectional variation in open-to-close variance ratios. If order accumulation is responsible
for large open-to-close variance ratios, the coefficient on open volume should be positive, and
the coefficient on close volume should be negative.

This regression approach has two added benefits. First, we are able to examine the
extent to which differences in variance ratios between U.S. and foreign cross-listed stocks are
explained by differences in open and close volume. If significant differences disappear after
controling for open and close volume, then the non-trading period preceding the open has no
effect on return variances beyond differences in the accumulation of orders at the open and
at the close. Second, we can use the coeficient estimates to determine the expected variance
ratio if open and close volume were equal. Finding that the expected variance ratio exceeds

one is consistent with the hypothesis that the open mechanism is an important determinant

Panel B contains tests based on cross-sectional means. The results is similar to those in Panel A.
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of open return variance. The opposite finding suggests that large open return variances are
due entirely to differences in order accumulation at the open and the close.

Table 6 presents results from two cross-sectional regressions. The dependent variable in
these regressions is the natural logarithm of open-to-close variance ratios; the independent
variables are the natural logarithm of the monthly average of daily open volume, the natural
logarithm of the monthly average of daily close volume, a dummy intercept, and interactive
terms for the dummy and the volume variables. The dummy indicates whether the obser-
vation corresponds to a U.S. security.” The interactive terms indicate whether the relation
between variance ratios and volume is different for U.S. and foreign securities. The dummy
intercept captures the incremental explanatory power of whether the security is domestic or
foreign, controlling for differences in volume. This variable is important for testing whether
securities’ home countries have explanatory power for variance ratios that is incremental to
that of open and close volume. If not, the dummy intercept should be insignificant.

For our sample of cross-listed stocks, we find that the ratio of open and close return vari-
ances is positively related to the volume of orders executed at the open, and negatively related
to the volume of orders executed at the close. The coefficient estimates on the logarithm of
open and close volume are 0.09 and -0.12, respectively. Furthermore, the coefficients on the
interactive terms are insignificantly different from zero implying that whether a security is
foreign or domestic does not alter the relation between variance ratios and our measures of
volume. The evidence also indicates that greater volume at the open and smaller volume
at the close fully accounts for the large average variance ratios observed for U.S. securities,
compared to foreign securities. After controlling for open and close volume, the dummy

variable that distinguishes between the average variance ratios of U.S. and foreign stocks is

"We choose the logarithmic specification in favor of a regression of the variance ratio on the ratio of open
and close volumes because the logarithmic specification places less restrictions on the relation we wish to
estimate. This is because separate regression coefficients are estimated for open and close volume using the
logarithmic specification. Therefore, the incremental effects of open and close volume are not restricted to
be equal as they are with the ratio specification.
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insignificant. These findings are consistent with the hypothesis that relative differences in
the extent of order accumulation at the open and at the close are important determinants
of the large variance of open returns relative to close returns.

Like the earlier tables, the regression results suggest that large open-to-close variance
ratios are not related to the NYSE open mechanism, but instead are related to large volume
at the open relative to the close of trading. If the NYSE open mechanism were responsible for
large open-to-close variance ratios, then the average ratio should exceed one even if volume
were equal at the open and at the close. The intercept and volume coefficient estimates
in Table 6 imply that if open and close volume are equal, the ezpected natural logarithm
of open-to-close variance is zero or negative. Although not a sufficient condition, this is
consistent with an average ratio that is less than or equal to one.?

The regression results also provide evidence that is inconsistent with the hypothesis
that call auctions at the open of trading are responsible for greater volatility at the open.
Only the most actively traded stocks on the NYSE consistently open with a call auction.
Consequently, the longer is the delay before the start of trading, the less likely is trading to
open with an auction. To examine whether large variance ratios are associated with auctions
at the open, we reestimate the cross-sectional regression of open-to-close volume ratios after
including the average open delay as an explanatory variable. The second panel of Table 6
presents the results from this regression. The two important aspects of these results are
that the open delay variable is insignificant, and the significance of the other variables is
unaffected by including open delay as an explanatory variable. In this regression, natural
logarithms of open and close volume continue to be the only significant explanatory variables

and the numerical values of the coefficient estimates are identical to the values they take

3This evidence is consistent with a theoretical result obtained by Madhavan (1992) who compares the
behavior of prices in continuous markets where orders are executed one at a time, and periodic markets where
orders are batched. He shows that price volatility is lower when orders are batched than when executed one
at a time. This is because idicsyncratic motivations for trading exert a larger influence on prices when trades
are executed one at a time, but are diversified away when orders are batched.
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in the regression without open delay included. These results are further evidence that the
mechanism used at the open is not an important determinant of return volatility, but that
differences in relative volatilities at the open and close are due to differences in trading
volume.

The regressions reported in Table 6 also include a dummy variable for October of 1987.
This variable is significantly negative, implying that the variance of close returns is signifi-

cantly greater than the variance of open returns during the period surrounding the crash.

4 Day and Night Return Variances

Our second set of tests focuses on the effect that the length of the trading period has on-
the variance of returns realized while the NYSE is open relative to the variance of returns
realized while the NYSE is closed. This enables us to test whether the variance of returns
realized while the NYSE is open depends on whether a foreign stock has Tokyo or London
as its primary listing. Similarly, we can assess the impact that a foreign cross-listing has
on the variance of daytime returns for U.S. stocks, and whether this impact depends on the
country in which the stock is cross-listed. For these tests, we compute the ratio of daytime
return variance to overnight return variance for each stock in each month. Within each group
(and each portfolio), we compute the cross-sectional medians of the ratios for each month.
Our hypothesis tests are based on the distribution of these monthly medians, which we call
day-to-night variance ratios. We compute identical statistics for the non-cross-listed NYSE
control stocks that match those in each group (and portfolio).

For each portfolio, we test whether the median day-to-night ratio for the cross-listed
stocks is equal to the median day-to-night ratio for the control group stocks. If the variance
of returns realized while the NYSE is open, relative to when the NYSE is closed, is affected

by a security’s primary listing or cross-listing(s), the ratios for cross-listed and control-group

13



stocks will not be equal. In addition, if the effects of cross-listing in different countries are
not the same, the magnitude of the differences between median ratios will vary accordingly.

Panel A of Table 7 presents ratios of daytime and overnight return variances for each
of the seven portfolios and their non-cross-listed control groups. Ratios for the entire cross-
listed sample are insignificantly different from the ratios for control-group stocks (column
10). However, when the cross-listed sample is separated based on primary listing and cross-
listing countries, there are considerable differences in these ratios across the portfolios. For
five of the seven portfolios, the average day-to-night variance ratios for cross-listed stocks
are significantly less than the ratios for their non-cross-listed control stocks.

Our results generalize the findings of Barclay, Litzenberger and Warner (1990) who
compare U.S. stocks listed in Tokyo and Japanese stocks listed on the NYSE with control
groups of non-cross-listed stocks. Columns 2 and 3, and 7 and 8, of Table 6 represent their
partitions of the data. Columns 2 and 3 are U.S. stocks listed in Tokyo and columns 7
and 8 are Japanese stocks listed on the NYSE. Consistent with Barclay, Litzenberger and
Warner, we find that day-to-night variance ratios of U.S. stocics listed in Tokyo are similar in
magnitude to the control-group ratios, but that the ratios for Japanese stocks are significantly
less than the control-group ratios. Our results confirm their conclusion for Japanese stocks
and extend it to the comparison between cross-listed U.S. stocks and a broader set of foreign
stocks—Japanese and British. The average day-to-night variance ratios of cross-listed and
non-cross-listed U.S. stocks are not significantly different, whereas the average day-to-night
ratio of foreign stocks is one-tenth the ratio of the non-cross-listed control group. This is
consistent with the joint hypothesis that variances reflect the flow of information into prices
[see French and Roll (1986) and Ross (1989)], and that more information is produced while
the stock’s market of primary listing is open. This is also consistent with the hypothesis

that trade is concentrated in a security’s home country.?

Panel B contains the same analysis using cross-sectional means. The results are qualitatively the same
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To examine differences between these ratios, we regress the natural logarithm of the
day-to-night variance ratios of cross-listed and control stocks on dummy variables that in-
dicate the portfolio to which each cross-listed stock belongs. Significance of the regression
coefficients for these variables indicates the significance of the effect of a particular combi-
nation of primary and cross listing on the return variance realized while the N YSE is open.
Differences in the regression coefficients among the portfolios of U.S. securities indicate the
effect of additional cross-listings on U.S. securities. For example, the difference between the
coefficients corresponding to dummy variables for portfolios of U.S. stocks listed in London
and U.S. stocks listed in London and Tokyo is a measure of the incremental effect of a Tokyo
cross-listing on the day-to-night variance ratio of a U.S. stock listed in London.

The regression results presented in Table 8 display a striking asymmetry. We find
that a London cross-listing has no effect on the day-to-night variance ratios of U.S. stocks;
however, a significant decrease in the day-to-night variance ratio is associated with a Tokyo
cross-listing. Assuming that return variance is a result of the flow of information into prices,
this evidence suggests that a Tokyo cross-listing significantly increases the rate of information
flow into prices when the NYSE is closed; but a London cross-listing has no such effect. One
reason for this might be that the Tokyo market is open during hours when public and private
information are more likely to be produced. By contrast, the London market opens at 4:30am
Eastern Standard Time. These findings also suggest that extending NYSE trading hours in
the morning would have no effect on the relative variance of returns realized on the N YSE,

but extending the afternoon trading hours would significantly decrease this variance.1°

as those in Panel A.

1%There is one caveat to interpreting our results as indicative of information flow. Jones, Kaul and Lipson
(1991a) note that transaction-returns based variance estimates are upward biased estimates of frue return
variances because of bid-ask-bounce. Consequently, variance ratios computed from transaction returns will
be biased toward one, relative to day-to-night variance ratios computed from true returns. However, in their
study of weekend-to-weekday returns for NASDAQ stocks, the bias appears to be small for large firms. Since
bid-ask bounce is likely to be a smaller proportion of return variance for the stocks in our sample, the bias
in day-to-night variance ratios is also likely to be small. While their caveat applies to our results on day-
to-night variance ratios, it has no relevance for our resulits in connection with open-to-close variance ratios
and volumes because our objective was to analyze transaction return variances—including effects associated
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We also find that a London (Tokyo) cross-listing does not affect the day-to-night variance
ratios of Japanese (British) stocks that trade on the NYSE. This suggests that additional
cross-listings of foreign securities does not affect the variance of returns realized while the
NYSE is open relative to when the NYSE is closed. To account for differences related to the
crash, we include a dummy variable for October, 1987. This variable is significantly negative,
which indicates that the crash-related volatility was actually greater during the hours when

the NYSE was closed than when it was open.

5 Conclusion

In this paper, we study the relative open and close return variances of NYSE stocks. Our
sample selection technique enables us to determine whether the NYSE open mechanism itself,
or the non-trading period preceding the open, is responsible for the relatively greater variance
of returns at the open. The evidence is consistent with the hypothesis that the mechanism
is not an important determinant of relative open-to-open and close-to-close return volatility.
Instead, our results indicate that the non-trading period preceding the open is associated
with an accumulation of orders at the open, which in turn is responsible for greater volatility
at the open.

Our results suggest that large relative open variances could simply be a manifestation
of the volume and price variability relation previously documented in the literature [see
Karpoff (1987) for a survey, and Jones, Kaul and Lipson (1991b) for recent evidence]. A
cross-sectional regression analysis involving open-to-close variance ratios, and volume at the
open and at the close, supports this hypothesis. The relation between variance ratios and
volume is the same for both U.S. and foreign stocks and, after controlling for differences in
open and close volume, the average (logarithmic) open and close return variances are not

significantly different from each other. This evidence is inconsistent with the hypothesis

with bid-ask spreads that might imply different variances for open and close returns.
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that specialists exploit their monopoly power in a manner that destabilizes prices at the
open relative to the close.

We also investigate how the length of a security’s trading period, which is determined
by its cross-listings, affects comparisons of daytime and overnight return variances. Consis-
tent with Barclay, Litzenberger and Warner (1990), we find that while the average day-to-
night variance ratio of cross-listed U.S. stocks is not significantly different from that of a
matched sample of non-cross-listed stocks, the average day-to-night variance ratio of cross-
listed foreign stocks is approximately one-tenth the average ratio for a matched sample of
non-cross-listed U.S. stocks. Surprisingly, however, we find that day-to-night variance ratios
of U.S. stocks are unaffected by a London cross-listing, but are significantly decreased by a
Tokyo cross-listing. If return variances reflect the assimilation of information into prices [see
French and Roll (1986) and Ross ( 1989)], these findings suggest that (1) information flows
into security prices at a faster rate when the stock’s market of primary listing is open, and
(ii) an extension of NYSE afternoon trading hours may enhance the flow of information into
the prices of U.S. stocks, but an extension of morning trading hours would have little or no

effect.
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Sammandrag pd svenska

Volatilitet, handelsmekanismer och internationell korsnotering

Litteraturen dver New York-borsens (New York Stock Exchange/NYSE)
mikrostruktur vidhiller att storre volatilitet di borsen Oppnas dn nir
den stings beror dels pad att det ar specialister, som &ppnar den och
di umyttjar sin monopolstillning, dels pa att bérsen fore Sppnandet
varit stingd under en ldngre tid. Hér separeras dessa tvd hypoteser
genom att man skilt studerar aktier, som ocksd noteras i London och
Tokio. Amerikanska aktier som noteras i London och Tokio har inte varit
sd linge i avsaknad av notering som de som enbart noteras pi NYSE.

Man gir till vdga sa att man estimerar variansen i noteringen under
Oppningsminuterna och stingningsminuterna manadsvis. Man bildar kvoten
av den forra och den senare variansen och riknar direfter medianerna
av aktier 1 olika portfdljer upplagda enligt om aktien dven noteras i
London eller Tokio.

Resuitaten av undersokningen visar pa att specialisters monopolstillning
vid Gppnandet inte har ndgon betydelse. Den stérre volatiliteten di borsen
oppnas kan helt forklaras av att order samlats pa hog, vilket inte
sker da borsen stinger. Korrigerar man for omsittningen kan man inte
pavisa nagon skillnad i volatilieten vid 6ppning och stingning.

I artikeln underscks det ocksd om korsnotering pa en sekundiir bors
inverkar pa volatiliteten under dagen och &ver natten. Hir uppnas en gene-
ralisering av tidigare resultat. Amerikanska aktiers volatilitet under dagen
ar mycket storre dn utlindska aktiers. Dessutom patriffas en assymmetri.
Kors-notering av amerikanska aktier i Tokio minskar amerikanska aktiers
volatilitet pA NYSE, medan kors-notering i London inte gér det.

Ifall sjunkande volatilitet beror pa assimilering av firsk information
kunde féljande slutsatser dras:

1) Informationsflddet till det noterade virdepapperspriset pskyndas av
att virdepapperets primérmarknad ir Sppen,

2) Londonbérsen ringa inverkan pa NYSE tillskrivs att den 6ppnas 4.30
New York-tid, d& informationsflddet ir svagt. Dirfor skulle NYSE inte
fungera bittre om den &ppnades tidigare @n nu, men vil ifall ppethall-
ningstiden skulle forldngas.
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