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Does Stock Price Synchronicity Represent Firm-Spda Information?
The International Evidence

ABSTRACT

Much of prior international accounting researchlioifly assumes that stock prices
capture similar amounts of firm-specific informatiacross countries. Recent research asserts
that stock price synchronicity, defined as tHdrBm asset pricing regressions, is a useful
measure of the amount of firm-specific informatioypounded in stock prices in international
markets. However, the results of our empiricaistpsovide little support for using stock price
synchronicity as a measure of firm-specific infotima internationally. We develop an
alternative measure of firm-specific informationpiounded in stock price based on the
percentage of zero-return days, i.e., the zerawighetric, and repeat the analyses. Overall, our
results suggest that the zero-return metric istt@bmeasure of firm-specific information

impounded into share prices than the synchroniggsure internationally.



Does Stock Price Synchronicity Represent Firm-Spda Information?
The International Evidence

1. Introduction
Prior research documents differences in the valevance, timeliness, and conservatism of
accounting information across countries (see Alfprd, Jones, Leftwich, and Zmijewski, 1993;
Ball, Kothari, and Robin, 2000; Ball, Robin, and V2003). An underlying assumption of this
line of research is that stock prices reflect am@mounts of information about firm
fundamentals--firm-specific information--across ntiies. There are, however, significant
differences in mandated and voluntary informatiows$ across countries that affect the relative
amount of firm-specific information present in iriational markets. Morck, Yeung, and Yu
(2000) propose that stock price synchronicity, misdi as the Rrom asset pricing regressions,
can be used as a measure of the relative amotintnespecific information reflected in returns
internationally. Morck et al. (2000) interpreégher R values, (greater stock price
synchronicity) as returns that reflect more maskigte information and lower Ralues as
returns that reflect more firm-specific informatioA low R is potentially due to firms’ returns
capturing unique firm-specific information or reftang greater idiosyncratic noise (Roll, 1988).
The purpose of this study is to evaluate the in&diom-based explanation for the synchronicity
measure by conducting five analyses designed &sashe presence of firm-specific information
in six of the largest equity markets: Australisafize, Germany, Japan, the U.K., and the'U.S.
Our first analysis builds on the work of Durnewoidk, Yeung, and Zarowin (2003), who
assess Whether thé Rieasure is associated with the informativeness $f firms’ stock prices.
If the R measure consistently reflects the amount of fipmegfic information in returns
internationally, we expect lowerRalues to be associated with prices that are inéoemative
regarding future earnings. Overall, the resultswfprice informativeness tests are not consistent

with this expectation. We find that highet Rilues are associated with more informative prices

! The Appendix displays the summary findings in @ifiidonal countries that have sufficient data to
conduct our five analyses.



in Germany and the U.S., and find no statisticsifjnificant association betweer ®alues and
price informativeness in Australia, France, Japath® U.K. Contrary to Durnev et al. (2003),
who suggest that greater firm-specific return \éorais associated with more informative stock
prices in the U.S., our results suggest that tisene consistent relation between tHenfeasure
and the pricing of future earnings informationrternational markets.

Our second analysis investigates whether stock gsiachronicity is associated with
analyst forecast errors. Prior research docunanegative relation between firm disclosures
and analysts’ forecast errors (Lang and Lundho®861 Hope, 2003). The work of Ashbaugh
and Pincus (2001) and Lang, Lins, and Miller (20@8)cates that analysts’ forecast errors
decline when a non-U.S. firm’s public informatiogt expands as a result of adopting
International Financial Reporting Standards or G8nerally Accepted Accounting Principles,
respectively. Therefore, if low*Ralues reflect the capitalization of greater antsuf firm
fundamentals into share prices following the redeasfirm-specific information, we expect a
positive relation between analysts’ forecast erams R measures. The results of our analysts’
forecast errors analysis are consistent with tkgeetation in Japan, where we document a
positive association between firms® Reasures and analysts’ forecast errors. In Alistra
France, Germany, the U.K., and the U.S., howeverfind that firms with IargerR/alues have
smaller analysts’ forecast errors. These oppdanagngs challenge the notion that the
synchronicity measure consistently captures tregivel amount of firm-specific information

impounded in share price in international markets.

2 Durnev et al. (2003) use a matched pair desigissess whether U.S. firms that have lowevadues
have more future earnings information reflectethair returns after controlling for other variabtbat
proxy for risk. The use of the matched paired giegpiotential limits the ability to generalize tlesults to
the market as a whole. Since we are interestadsassing the association between the@sure and the
pricing of future earnings within the respectiverked, we use a cross-sectional design. Furthermgee
do not add control variables to our price informatiess tests because Morck et al. (2000) view fraes@
summary measure of the amount of information réglédn returns. Under this interpretation the uisgbn
of control variables, such as size, which influehoth the R measure and the pricing of future earnings
information, is not appropriate. Thus our U.Sules speak to the sensitivity of the Durnev a{2003)
findings to alternative design choices.



In our third analysis, we investigate whether thisr@ change in stock price
synchronicity surrounding firms’ cross listingstire U.S. Cross listing in the U.S. represents a
major information event because U.S. foreign regigs are required to provide more disclosures
than those required in home markets (Ashbaugh,;20801g et al., 2003). Cross listing also
makes these firms more visible to new investorscivincreases investors’ information search
(Karolyi, 2004). If lower Rmeasures represent relatively more firm-speaifiermation in
returns, we expect a decline iR Wlues following firms’ cross listings in the U.Slowever, we
find no evidence that Australian, French, Germapadese, or U.K. firms’ Rralues decline
following their cross listing in the U.S. Rathes find that the Rvalues of French firms and
U.K. firms increase after a U.S. listing. The iesof this analysis increase doubts about whether
the synchronicity measure can be used to capttfeatices in firm-specific information
impounded in international stock prices.

Our fourth analysis tests the association betweesynchronicity measure and variables
used in prior research to proxy for firm fundaméntespecifically, we use the reporting of a loss,
the disclosure of research and development cosistandard deviation of sales, and the standard
deviation of return-on-assets to proxy for firm damentals. We use the percentage of closely
held shares and analyst following to proxy for gfuantity and quality of firms’ information
flows. If R? values capture the relative amount of firm-spedifformation reflected in prices
internationally, we expect consistent relationsveen R values and the variables that proxy for
firm fundamentals and public information flows wittour sample countries. After controlling
for firm size, trading volume, and industry regidat we find significant relations between the
R? measure and the information proxies (firm fundaimlsh within each of our sample countries.
However, the relations are inconsistent in thafine positive relations between thé Reasure
and information proxies in some countries and negaelations in other countries. These
findings provide additional evidence that the infiation-based interpretation of thé ilReasure

is not valid on a consistent basis in internationatkets.



The work of Andrade et al. (2005), Barberis e(2005), Kumar and Lee (2005), and
Greenwood (2005) suggests that non-fundamentairieffect firms’ stock price synchronicity.
Building on Barberis et al. (2005), we conduct amare analysis to determine whether stock
price synchronicity captures firm-specific inforraeat flows impounded in share price. Our final
stock price synchronicity analysis examines theeiason between German firms’ membership
in a German-market index and thefr\Rlues. The German market provides a uniquengeti
assess the usefulness of the synchronicity measuseneasure of information because
membership in certain German indices during outyaigaperiod required firms to provide
additional disclosures that were intended to irsedam-specific information flow3. If the
synchronicity measure reliably reflects the reli@mount of firm-specific information in a
market, we expect the’Ralues of German firms that are members of anxinaéée lower than
those of other German firms. Conversely, we fimat membership in a German index is
associated with significantly highe? Ralues. This finding suggests that non-fundanienta
factors significantly influence stock price synatigity in the German market.

Collectively, the results of our analyses indid#t the cross-sectional variation iA R
values is not consistently related to the pricerimiativeness of future earnings, analysts’ forecast
errors, non-U.S. firms’ cross listing in the U.&: variables that proxy for firm fundamentals or
public information flows. Thus, our findings sugg¢hat firms’ synchronicity measures do not
consistently capture differences in firm-specifitormation in international markets.

Having provided evidence that the information-baséerpretation of the synchronicity
measure is not reliable in international markets develop and investigate whether an alternative
market measure better captures the relative anwddmtn-specific information in returns
internationally. Building on the work of Bekagrarvey, and Lundblad (2003) and Lesmond,

Ogden, and Trzcinka (1999), we use the percentbgero-return days as a simplified measure of

% We limit this analysis to the German market beeafshe difficulty in identifying non-U.S. firmshdex
memberships over time.



firm-specific-information. Lesmond et al. (199%te that the marginal investor will not trade
unless the value of an information signal is sigfit to exceed his trading costs. If the marginal
investor does not trade, then there is no changédde, and a zero-return results. Zero returns
can also occur when trading takes place but piles thot change because there is no new
valuation-relevant information. We apply theseom to the international setting, assuming that
when sufficient valuation-relevant information a&&$ in the market, investors trade, and a return
is generated. Therefore, we conjecture that thpgstion of zero-return days (hereafter referred
to as the zero-return metric) represents the fregyuef a firm’s information flows, where a lower
zero-return metric (i.e., smaller proportion of@eeeturn days) reflects more informationally
efficient share prices.

We repeat our five analyses using the zero-retwgtnianin place of the synchronicity
measure and find the following. In assessing wdreltie zero-return metric is associated with
more informative prices with respect to future @agn, we find, as expected, that the zero-return
metric is negatively associated with the amourgarhings-related information reflected in
returns in Germany, Japan, the U.K., and the @&nsistent with expectations, the results of the
analysts’ forecast errors analysis indicate thatzéro-return metric is positively associated with
analysts’ forecast errors in Australia, France,uli¢., and the U.S. In addition we find a
significant decline in the zero-return metric foliog the cross listing of French and U.K. firms
in the U.S. When we regress the zero-return metricariables used to proxy for firm
fundamentals and public information flows, we fihé relations between the zero-return metric
and the proxy variables to be consistent with etgimns. Based on the results of these analyses,
we conclude that the zero-return metric is a baetteasure of the relative amount of firm-specific
information impounded in international share pritem the Rmeasure.

Our study makes several contributions to the liteea First, the results suggest that
lower stock price synchronicity does not captueeamount of firm-specific information

reflected in stock prices in international marketorck et al. (2000) document that stock prices



move together more in poor countries relative ¢b dountries, and state that cross-country
differences in property rights explain the crosertoy variation in stock price synchronicity.
Morck et al. (2000) conclude that strong propeigihts promote informed arbitrage, which
capitalizes detailed firm-specific information intdces, leading to lower stock price
synchronicity. The analysis and inferences drawmfMorck et al. (2000) are based on
aggregate country-level measures, i.e. countryages. As discussed by Freeman (2004),
Freedman, Pisani, and Purves (1998) and GreentahBabbins (1994), researchers using
aggregate data as opposed to firm-specific dataicam different and potentially incorrect
inferences. While the results of Morck et al. (@D8peak to aggregate differences frvRlues
across countries, their analysis does not allomttedisentangle whether the synchronicity
measure reflects firm-specific information withicauntry or, consequently, whether the
synchronicity measure captures common informateyoss countries.

Our study measures and assessemRies at the firm level within a country. By
examining the properties of the synchronicity meascross firms within a country, we hold
constant market micro-structure and institutioealt@ires, which potentially affect security
pricing, thereby allowing us to test whether difieces in the synchronicity measure within a
country reflect more information-laden stock pricde results of our firm-level analyses
suggest that differences in synchronicity acrassdiare not driven by differences in information.
Thus, we conclude that the information-based exian for the synchronicity measure is not
valid internationally, and question whether acnossket comparisons can be made using the
synchronicity measure.

Second, our research contributes to prior and coeicuresearch that investigates

measures intended to capture the degree to whick ptices are informationally efficient (see

* Others have begun to assess the robustness pfraeimational research that draws inferencesase
country-wide measures. For example, Holdernes35P@emonstrates the conclusions regarding the
influence of weak legal institutions on ownersHisture appear to be due to the use of aggrepate (
country-level versus firm-level) measures of owhgrstructure.



e.g., Gelb and Zarowin, 2002; Kelly, 2005). Weealep the zero-return metric as an alternative
measure of the relative amount of firm-specifiomfiation impounded in share price. Unlike
other measures of information efficiency (e.qg.,bheadth of institutional ownership), the zero-
return metric can be constructed for every firrtelisin a public equity market. We provide
evidence that the zero-return metric is a moredvalkeasure of information-laden stock prices
than the synchronicity measure, and link the zetarn metric to factors that capture firm
fundamentals and firms’ public information flowddaving a simple measure that captures
differences in the degree of firms’ price informatiess is important to researchers and
regulators interested in the integration of capitatkets, as well as to investors whose optimal
resource allocation depends upon informationalfigieht prices.

The paper proceeds as follows. Section 2 prowadesverview of the prior literature on
the R measure. Section 3 extends the findings of Metck. (2000) to our sample period.
Section 4 reports the results of the analysis examithe B measure at the firm level. Section 5
describes the zero-return metric that we develag@apture the relative amount of information
reflected in stock prices and reports the resilte@analysis using the zero-return metric.
Section 6 reports the results of sensitivity temtsl Section 7 concludes the study.

2. Overview of the RVleasure and Related Literature

Asset pricing models typically regress a firm'suras on a common factor or set of

common factors. For example, the capital asseingrimodel (CAPM) links a firm'’s return to

the return of the market:
(1)  RET, =B, *+ B, RETMKT +¢&,

where RET is the firms’ i return for period t and RETMKIE the return on the market for period
t. For this model to yield a high explanatory poytee firm must trade with the market, meaning
its share price must align with the share pricestloér firms in the market, i.e., it must exhibit

synchronous stock price movements.



The conventional interpretation of the residuahirequation (1) is that after removing
the return effects due to systematic factors, ¢neaining return volatility is due to idiosyncratic,
firm-specific events. A low Rfrom equation (1) is potentially due to firms’wats capturing
unique firm-specific information or reflecting gteaidiosyncratic noise in returns. Blume
(1968), King (1966), and Officer (1971) report &ldee in the explanatory power of the CAPM
overtime. Roll (1988) notes that typical assetipg regressions yield relatively low explanatory
power and proposes that one potential explanatiothé decline in explanatory power is the
incorporation of private, firm-specific informationto prices. Roll (1988) notes that the
incorporation of firm-specific information into pas generally increases the volatility of an
individual firm’s stock price, which results in l@vexplanatory power from asset pricing
regressions such as equation (1). He finds tleslott R from asset pricing models is primarily
due to high firm-specific returns volatility andatithis volatility is not associated with public
news announcements. Based on this finding Rollerwis that “private information or else
occasional frenzy unrelated to concrete informdt{pn566) is driving high firm-specific return
volatility.®

Morck et al. (2000) is the first in a series of pepto use stock price synchronicity as a
measure of the relative amount of firm-specifiomfiation reflected in stock prices. Using
country-level B values, Morck et al. (2000) find that stock prigepoorer countries with less
developed equity markets, weaker protection ofgterights, and weaker legal regimes tend to
move together more. They conclude that stronggeption of investor rights promotes
informed trading, resulting in more informative &k@rices as evidenced by less synchronous

trading in these countries.

®> One potential way in which firm-specific informati is impounded into prices is through the actioihs
traders with private information about firm fundartas. Actions undertaken by informed market
participants such as analysts or insiders will lteadirm-specific stock price movements, thusyiding a
potential explanation for high firm-specific retsmolatility.



Jin and Myers (2005) confirm the findings of Morakal. (2000) and document a decline
in country-level R values over time across a sample of 40 countiieaddition, Jin and Myers
(2005) find that countries with higher averagevRlues experience more frequent market
crashes, which typically result from more opaguderimation environments. Li, Morck, Yang,
and Yeung (2004) investigate the behavior of oguietvel averages of Rralues in emerging
markets, finding that country-levef Ralues are generally declining over time, and lowe
country-level R values are associated with greater capital man@hness, more efficient legal
systems, and less corrupt economies. While thetoslevel results of Morck et al. (2000), Jin
and Meyers (2005), and Li et al. (2004) are coestsvith an information-based interpretation of
the R measure, the results do not address whether’theeRsure reflects informationally
efficient share prices.

Research examining whether firm-specific synctoibnimeasures reflect information-
laden prices has focused on the U.S. market. iDaef research builds on the fact that firm-
specific information is impounded into prices thgbuhe public disclosure of information or
through the actions of informed market participariigirnev et al. (2003) examine whether firms
have low synchronicity because more future earnimigemation is reflected in their returns.
They find that U.S. firms with lowerRralues have more future earnings information cédie in
stock prices, consistent with differences in syoafuity across firms being due to differences in
the amount of information reflected in prices. tRiski and Roulstone (2004) test the association
between synchronicity and actions of informed mipeeticipants (i.e., analysts, institutional

investors, and insider$) They find that actions undertaken by informedkeaparticipants are

® As noted by Piotroski and Roulstone (2004, p. )1#8ditional differences at the country level aat
likely the cause of observed differences in synotuity. Instead, differences in’R are a result of the
economics underlying each firm and the relativevflef information into prices.”

" Chan and Hameed (2005) investigate the associa¢itmeen the Rmeasure and analyst following in
emerging markets, finding that higher analyst fallog is associated with highe? Ralues. They interpret
their findings as being consistent with analystawmpding market wide (not firm-specific) informatiarto
returns.



associated with firms’ stock price synchronicifyinally Durnev et al. (2004) investigate whether
U.S. firms with lower Rvalues make better capital allocation decisiohsey find that firms

with lower R values tend to make more efficient investmentss(tver or under investment).
Their finding is consistent with the synchroniaityasure representing firm-specific information,
in that firms with lower Rvalues suffer from fewer problems with asymmeiiformation,
improving the coordination between capital supplend the firm, and resulting in more efficient
investments.

Another line of U.S. research explores whetherRwalues are a result of excess noise-
in-returns resulting from factors unrelated to fiumdamentals. Shiller (1981) and West (1988)
find that the level of stock price volatility isddiigh to be explained by the volatility in the
underlying fundamentals, e.g. dividends. West 8)@8ovides a theoretical model where
increased firm-specific return volatility is assateid with less firm-specific information and more
noise-in-returns. In West's model, relatively mar®rmation results in prices being closer to
fundamental values, and the release of new infeomaésults in smaller price movements and
lower firm-specific return volatility. West empally tests his model and reports results
indicating that firm-specific return volatility {gositively associated with bubbles, fad, and other
non-fundamental factors.

Other studies also suggest that behavioral fadboitshyles, herding, and other non-
fundamental factors affect stock return volati{sge Shleifer, 2000 for a review), and ultimately
the usefulness of the synchronicity measure asigegaf firm-specific information. Barberis et
al. (2005) find significant changes in firms? Ralues surrounding additions and deletions to the
S&P 500 Index in the U.S., consistent with markigtibns influencing synchronicity.In

addition, Greenwood and Sosner (2002), and Greeth(2@05) find similar results in Japan

8 Barberis et al. (2005) develop a model to explanchanges in Rralues based on market frictions and
sentiment. Both their empirical and theoreticatkvorovides evidence inconsistent with the inforiomat
based explanation of the Rieasure.

10



using additions and deletions from the Nikkei 228dx. Since additions and deletions to indices
do not signal new information to the market regagdirms’ fundamentals, the changes in firm’s
R? values surrounding changes in the compositiondites is inconsistent with an information-
based explanation of thé Rieasure.

Consistent with the noise-in-returns interpretatbthe R measure, Kumar and Lee
(2005) find that noise traders (uninformed retaildstors) have a significant influence on stock
price synchronicity. Andrade et al. (2005) depedomodel in which trading imbalances,
combined with the limited risk-bearing capacityaobitrageurs, results in correlated price
movements across stocks. An important featurbesf model is that synchronous price
movements result from cross-stock price pressuteinformation. Andrade et al. (2005) test
their model in Taiwan, finding that arbitrageuigiited risk-bearing capacity can explain a
significant portion (more than 50%) of observedktprice synchronicity, which is inconsistent
with the information-based interpretation of symticity. Thus, the findings of Andrade et al.
(2005), Barberis et al. (2005), Greenwood and Sq@@©2), Greenwood (2005), and Kumar and
Lee (2005) indicate that market frictions, i.ectéas unrelated to information, have a significant
influence on stock price synchronicity.

Campbell, Martin, Malkiel, and Xu (2001) documedme tise in firm-specific return
volatility in the U.S. over time and the resultidgcrease in Rvalues. They interpret their
findings in the spirit of West’s (1988) model camtiing that the decrease i Ralues is not
likely a result of increased firm-specific inforraat. Brandt et al. (2005) provide further support
for West's model, finding that the recent trenddimsyncratic volatility in the U.S. is most likely
due to a speculative bubble similar to that obstmehe late 1920s. Wei and Zhang (2004)
investigate the potential causes for increased$ipecific volatility over time in the U.S., and
find that the variance of firm fundamentals (retamequity) has increased over time, thereby
providing a partial explanation for the findings@dimpbell et al. (2001). However, Wei and

Zhang (2004) further document that the increagbervolatility of firm fundamentals and the
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association between fundamental volatility andmetwlatility is driven, for the most part, by
newly listed firms. This finding casts doubt oniaformation-based explanation for declining R
values.

Rajgopal and Venkatachalam (2005) document a pesiisociation between
information risk, as measured by accrual quality analyst forecast dispersion, and firm-specific
returns volatility. Their findings are consistevith the theoretical work of Pastor and Veronesi
(2003), who demonstrate that uncertainty aboutdiftmndamentals (information risk) influences
returns volatility. These studies provide furtegidence against the information-based
interpretation of the synchronicity measure. Hajer firm-specific return volatility is associated
with poorer quality information (greater uncertginthen how can higher firm-specific return
volatility also be associated with more firm-spacifformation being reflected in returns?

Overall, theoretical and empirical studies prowittee support for the information-based
interpretation of the synchronicity measure. Iditdn, arguments related to the limits and risk
of arbitrage indicate that firm-specific return atlity may hinder informed trading rather than be
a consequence of informed trading as claimed bycklet al. (2000). Subsequent international
research tends to assume that Morck et al.’s (200 try-wide measure of stock price
synchronicity is a measure of the relative amoffirim-specific information reflected in firms’
stock prices. To date, however, we know of no evidence thatass the information-based
explanation for the synchronicity measure inteorally.

3. Replication
We measure a firm’s stock price synchronicity fallog Morck et al. (2000), who define

synchronicity as the percent of the variation firra’s stock returns explained by variations in

® For example, Wurgler (2000) examines the associdietween country-level measures of stock price
synchronicity and country-level measures of thekdficy of capital allocations, and DeFond and Hung
(2004) investigate the association between coustrgt synchronicity measures and CEO turnover
internationally.

12



the firm’'s domestic market return and the U.S. ratarkturn.  Specifically, the synchronicity

measure is the Hrom estimating the following firm-specific regeésn:
2 RET, = B,; + B, RETMKT, + 5, RETMKTUS + ¢,

where RET s the return for firm i for the two week periolRETMKT is the return on the
market for country c for period t, and RETMKTUSthe return on the U.S. market over period
t.2° Like Morck et al. (2000), we use bi-weekly retsitn deal with infrequent trading in
international markets. We use value-weighted nmaeterns, where all returns, including the
return on the U.S. market, are calculated in tieallourrency and collected frobatastream

We require firms to have a minimum of 30 weeksafizero returns to estimate equation (2).
We estimate equation (2) by firm over the 52-weekqa encompassing the firm’s fiscal year,
which results in 15 to 26 observations per firmhegear. To be consistent with Morck et al.
(2000), we exclude all return observations withodlite values greater than 0.25The country-

level synchronicity measures are defined as:

_ > R% xSST,,
Z SST..

3) R

where SST.; is the total sum of squared variations from tinefspecific estimates of equation
(2) within each country.

Panel A of Table 1 reports the descriptive stasistor the country-wide Rneasures of
21 developed equity markets, where all firm-yeagesations relate to firms that have sufficient
data to estimate equation (2). We select thesma@itries because they are a subset of the

countries studied by Morck et al. (2000) that hfimras with sufficient accounting and market

% For the U.S. sample we include only the returnhenU.S. market in equation (2).

™ Including these return observations does not ohamy inferences drawn from the results.
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data to be included in our empirical tets-or brevity, however, we table and discuss oméy t
results of our empirical tests for Australia, FranGermany, Japan, the U.K., and the U.S. The
Appendix summarizes our findings in the 15 othamtdes.

Panel A of Table 1 reports the mean (median) vabfieise R measure presented in order
of average country rank. To calculate the avecagmtry rank, each year we rank the 21 sample
countries by their Rvalue and report the average country rank actes3 sample years. The
U.S. reports the lowest mean and medianaRues (mean value of 0.113 and median value of
0.097) as well as the lowest mean country rank@&f3, followed by Canada, Australia and
France. The highest mean country ranks are fausgpain (16.692), Italy (17.077), and
Singapore (19.231).

Morck et al. (2000) report that wealthier countifas measured by gross domestic
product), with common law legal regimes, and witbager protection of investor rights have
lower stock price synchronicity. To replicate Mioet al. (2000), we estimate the following OLS

regressiort?

2002
(4) R =BLEGAL, +B,RIGHTS, + B,GDR, + N 2y YEAR

e=1990

where LEGAL is equal to one if the country is clied as having a code law legal origin (La
Porta et al., 1998); RIGHTS is equal to the inmesghts index developed by La Porta et al.
(1998), where higher values reflect greater inwvestits; GDP is equal to the log of the per
capita gross domestic product for the country yaad; YEAR is equal to a series of fiscal year
fixed effects.

The first three columns in Panel B of Table 1 digghe results of estimating partial forms of

equation (4) where only one institutional variastel YEAR are included in the model due to the

1270 be included in the analysis presented in Table only require firm-year observations to have
sufficient weekly returns data to calculate tHfenfeasure and to be on Worldscope. The requirethant
firm-year observations are on Worldscope reducesample sizes compared to Morck et al. (2000).
However this requirement ensures that firm-yeaeolztions included in Panel A of Table 1 have the
necessary financial information available to cortdua other empirical tests.

13 All regressions are estimated including fixed-yetiects and Rodgers (cluster) standard errorstwhic

accounts for possible clustering at the firm lewadle do not table the fiscal year intercepts, wiiich
general are significant at conventional levels.
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high correlation between the institutional varigbl€Considered in isolation, we find that
countries having code law legal regimes and loeeels of investor rights have higher
synchronicity values. However, when we estimatgaéqn (4) with all three institutional
features (the results of which are reported inmold of Panel B), we find a significant positive
coefficient only on LEGAL. In general, the resyitesented in Panel B of Table 1 confirm the
findings of Morck et al. (2000). Although the cayalevel results are consistent with the results
presented in Morck et al. (2000), a country-levellgsis does not differentiate between
differences in Rvalues across firms being due to firms’ stockesiceflecting relatively more
information about firm fundamentals or differen@e$’ values across firms being due to non-
fundamental factors resulting in greater noiseeitims. In the next section, we explore the
interpretation of the Morck et al. results by exaimg the extent to which the synchronicity
measure is associated with factors that represemiriformation flows and fundamentals in
international equity markets.
4. Within-country Analysis of the Synchronicity e
4.1 SAMPLE AND DESCRIPTIVE STATISTICS

Panel A of Table 2 presents the descriptive siegion the Rmeasure estimated using
all firm-year observations from 1990-2002 for Aasitr, France, Germany, Japan, the U.K., and
the U.S. that have the necessary data to conduetnopirical tests. Our empirical tests require
returns, collected from Datastream, and accourtaig, collected from Worldscope. Firm-year
observations meeting the data requirements resglimple sizes of 2,895, 5,368, 3,515, 23,528,
14,248, and 56,925 for Australia, France, Germaapgan, the U.K., and the U.S., respectively.
The sample sizes reported in Table 2 (e.g., Auatrad2,895) are smaller than those reported in
Table 1 (e.g., Australia n=8,352) due to the addél data required for our tests. Japanese firms
have the highest®alues (mean=0.319, median=0.298), and the UsSthealowest Rvalues
(mean=0.118, median=0.067).

4.2 EMPIRICAL TESTS
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We conduct four main analyses to assess the iatismbased explanation for firms®R
values. The analyses are motivated by prior rebaaiat links them to firm-specific information
flows.

Our first analysis examines the association beatvilee synchronicity measure and
accounting measures of stock price informativen&ssnings are one of the primary sources of
firm-specific information, and differences in thm@unt of earnings information reflected in
stock prices is one potential reason for differsrine® values across firms. Collins, Kothari,
Shanken, and Sloan (1994); Gelb and Zarowin (2004);Lundholm and Myers (2002) use the
amount of information about current and future geanin earnings reflected in returns as a
measure of price informativeness. Durnev et @082 use this definition of price
informativeness to draw inferences on whether ipecific stock price movements in the U.S.
market reflect firm-specific information or increasnoise-in-returns. They find that loweTr R
measures are associated with more price informadbse

We test the association between tRerRasure and stock price informativeness by

estimating the following OLS model:

ABRET = BAE, + B,AE, * RR2 + BAE,, + BAE RRZ + BsABRET,, +

(5) 2001
+BRRE+ Y 0 YEAR ¢,

fye=1990

where ABRET s the firm’s market adjusted buy and hold retover fiscal year tRR? is equal

to the firm’s decile rank of its Rralue, determined by ranking observations each lyased on
the R value within each of the five countriesE, is equal to the change in net income before
extraordinary items scaled by beginning of periakat value of equity over fiscal year t; and
YEAR is equal to a series of fiscal year fixed efée

The ABRET,,, term is included in the model to correct for theoes in variables problem

identified by Collins et al. (1994]. Given the results of Durnev et al. (2003) inths., we

14 Collins et al. (1994) note that the correct speatfon of equation (5) would include the expeatadnge
in future periods’ earnings. Since expectatiorsiarobservable the actual changes in future périods
earnings is used, introducing an errors in vargapl®blem which they demonstrate can be corregted b
including next period’s return in the model.
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expectB, andp, to be negative if lower Ralues are associated with more information about
current and future changes in earnings being ttefliein returns.

Table 3 displays the results of estimating equat). In all countries, we find a positive
and significant coefficient on the current changearnings (at p-values of 0.11 or less). The
results are mixed with respect to the change uréuearnings. In Japan and the U.K., the
coefficient on the change in future earnings idtp@sand statistically significant as expected,
whereas in France and Germany the coefficient ercliange in future earnings is negative and
significant. Turning to the variables of interemtly in France and the U.S. is th&rReasure
significantly associated with the current changeamings and returns. However, the relation is
inconsistent with expectations, as highémRlues in France and the U.S. are associated with
more information about the current change in egsbieing reflected in stock prices. When
examining the coefficient on the interaction ofufiet earnings changes and thfenfieasure, we
find the coefficient to be positive and significamiGermany and in the U.S., contrary to
expectations. This indicates that highéwBlues are associated with more information about
future earnings changes being priceédverall, the results presented in Table 3 indithat
lower R values are not associated with more earningsritgtion being reflected in returfs.

Our second analysis examines the association battie synchronicity measure and
analyst forecast errors. Our inquiry is motivabgdorior international and U.S. research
examining the properties of analyst forecast errémgyeneral, this literature finds that better
information in the form of additional firm disclo®s is associated with lower forecast errors

(Lang and Lundholm, 1996; Ashbaugh and Pincus, 280pe, 2003; Lang et al., 2003).

15 We repeat the analysis presented in Table 3 usignranked Rvalues in each of the five countries,
the results of this analysis are similar to thossented in Table 3.

'8 Qur findings are consistent, in part, with We$1'988) model. West (1988) claims that lower firm-

specific return volatility, higher &, is associated with more information about fitmdamentals being
reflected in stock prices.
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Following this line of literature, we expect a & relation between analysts’ forecast errors
and the synchronicityeasure if the synchronicity measure reflects médron.
We test the association between firm$VRIues and forecast errors using the following

equation:

2002
(6) F_ERROR=BRR + Y aYEAR+*

fye=1990

where RR? is equal to the decile rank of the firm’$ Ralue for fiscal year t; F_ERRQR equal
to the decile rank of the firm’s forecast error fiscal year t where forecast error is defined as

|EPSt—EPSorecasl/| EP%recast| @and EPK:is the firm’s actual earnings per share and{&RSis
the mean consensus earnings per share forecastEiM is equal to a series of fiscal-year fixed
effects’
Prior research models F_ERRCR a function of variables that proxy for a firmpisblic and
private information flows. We estimate equatiohy@hout these variables due to the fact that
Morck et al. (2000) posit that a firm’s’Ralue is a summary measure of firm informatiory. B
omitting these variables from our analysis, we ss$iee validity of this claim.

Table 4 presents the results from estimating égu#éb). In Japan, the coefficient on the
RR? term is positive and significant at the 0.00 levEhis indicates that in Japan, consistent with
the information-based interpretation of the synofuity measure, lower Rralues are associated
with lower analyst forecast errors. In Austrakaance, Germany, the U.K., and the U.S.,
however, we find the coefficient on the Rierm to be negative and significant at the 0.0&lle
or better. Thus, in the majority of our samplertoies, we find that higher®alues are
associated with lower analyst forecast errors, Wwigmpposite of what is expected if lower
synchronicity measures reflect relatively more fgpecific information.

Our third analysis investigates whether theredeange in firms’ synchronicity measures

after cross listing in the U.S. Cross listinghe tU.S. represents a significant information event

as a U.S. listing subjects firms to increased r&gph and disclosure requirements that result in

" The sample sizes in the analyst forecast errstsate further reduced due to the requirementfitmas
be followed by an analyst.
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more information about the firm being made ava#ablinvestors (Ashbaugh 2001, Lang et al.
2003). Furthermore, cross listing in the U.S. ewlea firm visibility, increasing the investor base
and subsequent information search by investorsaeayi (2004) for an overview). If
synchronicity is a function of firm-specific infoation, it follows that non-U.S. firms’ Rralues
are expected to decrease after they cross libeitUtS.

Table 5 presents the results of the cross listimaysis, where we define the change in R
values as the Rvalue in the 12 months following the cross listingnth minus the Rvalue in
the 12 months preceding the cross listing mdhtRanel A of Table 5 presents the mean and
median change in‘RneasureAR?) for all cross listings over the 1990-2002 timeipe. In none
of our sample countries do we find thB’to be significantly negative. In fact, contrary to
expectations, we find the mean and mediBA to be positive and significantly different from
zero (at the 0.02 level or better) in France aeddtK.

As a robustness check, we examii® for only Level 2 and Level 3 ADRSs, since these
types of U.S. cross listings are associated wighgtieatest information disclosures. The results
presented in Panel B of Table 5 are similar toréisailts for U.S. cross listings as a whole. We
find that in France and the U.K. the mean and nmetli%f are positive and statistically different
from zero at the 0.02 level or better. None ofdtteerAR? measures is significantly different
from zero. Overall, the results presented in Taldaiggest that cross listing in the U.S. is not
associated with a decline in thé Wilues as one would expect under an informaticeta

interpretation of the synchronicity meastite.

18 Cross listing dates and the type of cross listing. Level 1, 2, 3 or Rule 144A) are provided b¥.J
Morgan Chase & Co.

9 We conduct two additional sensitivity tests. Eivge repeat the cross listing analysis estimatipgation
(2) without the U.S. return due to the potentiathamnical effect that cross listing may have on the
coefficient on U.S. return. Second, we estimat©4aB8 fixed effects model for each country using a
dummy variable to capture the post period. We dsizmilar inferences from the results of these two
sensitivity tests.
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Our last analysis uses the framework of Piotraski Roulstone (2004) to test the extent
to which firm fundamentals are related to tHfenfeasure in international markets. Piotroski and
Roulstone (2004) use U.S. firms® Ralues as a benchmark of firm-specific information
incorporated into prices, and test the associdt@ween Rvalues and variables proxying for
firms’ information environment. Based on their wowe estimate the following fixed effects

model:

SYNCH =B,LOSS + 3,R& D, + B,ANALYST+ B, %CLHLD, + B.STDSALES+
7) B, STDROA+ 3,REG + B,RELSIZE + B,%MVE, + 3,,%TURNOVER+

2002
D> a YEAR +¢

fye=1990

where SYNCHis equal to log(R(1-R?)) for fiscal year t; LOSS is equal to one if netéme
before extraordinary items is negative, and zehemtise; R&D is equal to one if the firm
reports a value for research and development egpansl zero otherwise; ANALYST is equal to
the log of one plus the number of analysts makifayecast for fiscal year t's earnings;
%CLHLD is the proportion of shares that are clogedid as of the end of the fiscal year t;
STDSALES is the standard deviation of sales sdayetbtal assets over calculated requiring a
minimum of three and maximum of five fiscal yeaTDROA is the standard deviation of ROA
calculated requiring a minimum of three and maxinuafrfive fiscal years where ROA is equal
net income before extraordinary items divided Isgdil year end total assets; REG is equal to one
if the firm is a financial institution or utilityRELSIZE is the firm’s sales divided by total satds
its primary industry (2-digit SIC code); MVE isfiteed as the natural log of fiscal year end
market value of equity; TURNOVER is the averagekig turnover (number of shares traded
divided by number of shares outstanding) over igeaf year; and YEAR is equal to a series of
fiscal year fixed effects.

The dependent variable in equation (7), SYNCHhésF measure transformed to create
a continuous variable that is more normally distiétl than the distribution of’Ralues that are
bounded by zero and one (Morck et al., 2000; Pstirand Roulstone, 2004). We use six
variables to proxy for firm fundamentals revealélfrms’ public and private information flows.
LOSS is included in the model, as the reportintps$es is a news event expected to be reflected
in returns (Joos and Plesko, 2005; Hayn, 1995)ewise, the reporting of research and

development expenditures is also considered torteva event reflected in returns (Aboody and

Lev, 2000). R&D is an indicator variable identifgi whether the firm discloses research and
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development expenditures. Reporting research amelabment costs can signals firms’
investment strategies, and the disclosure of rebesrd development costs in many countries is
voluntary over our analysis period. The numbeautdlysts following the firm, ANALYST, is
included in the model as a proxy for the firms'drrhation environment because higher analyst
following is associated with richer information @mnments (Lang and Lundholm, 1996;
Bushman, Piotroski, and Smith, 2005). If firms$' \Rilues serve as a measure of firm-specific
information incorporated into prices, we expectata@ coefficients on LOSS, R&D, and
ANALYST.

The standard deviation of sales (STDSALES) andthedard deviation of return-on-
assets (STDROA) are included in the model to ceptue volatility of firm fundamentals. One
potential reason for high firm-specific return udlty is the volatility of underlying
fundamentals. Wei and Zhang (2004) find that witiie U.S., greater volatility in firms’ return
on equity is associated with increased return ilitjat We include both the volatility of return-
on-assets and sales due to differences in incoretiimg internationally and the potential
influence of income smoothing on return-on-asdegsi, Nanda, and Wysocki, 2003). If firms’
R? values reflect firm fundamentals being incorpaddteo prices, we expect negative
coefficients on STDSALES and STDROA.

We use the percent of shares that are closely %I HLD, to proxy for insider
ownership (Himmelberg, Hubbard, and Love, 2002sland Warnock, 2004). Greater insider
ownership will result in lower Rvalues when insiders are able to gather and taqeivate
information about firm fundamentals (Roll, 198&lternatively, greater insider ownership may
result in higher Rvalues if insiders reduce financial informatioartsparency for the purpose of
hiding their wealth extraction. Highef Ralues may also result if insiders own a groufirafs
and coordinate within the group, such as finanoihgr firms in the group, resulting in a
common component to firm’s fundamentals. Givendabmpeting explanations, we make no

prediction on the relation between %CLHLD and SYNCH
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The remaining variables in equation (7) (REG, RHAEKIMVE, and TURNOVER) serve
as control variables. REG is used to control lier fact that all firms operating in a regulated
industry face similar constraints due to regulatemd thus, their prices are expected to have high
stock price synchronicity (Piotroski and Roulsto2@04). RELSIZE is used to control for a
firm’s industry presence. Because it is more likibly firm’s stock price drives industry returns
when it has a larger market share, we expect agiymselation between RELSIZE and SYNCH.

We include MVE to control for firm size. Largerriis are generally associated with
richer information environments, indicating a négafssociation between firm size ard R
values. However, larger firms also potentially éavore diversified operations, resulting in these
firms trading more in line with the market, andnsequently, in a positive association between
firm size and the Rmeasure (Piotroski and Roulstone, 2004). We @&llURNOVER in the
model to capture the level of trading in a firmfeees. Under the information-based
interpretation of the Rmeasure, the association between thenBasure and TURNOVER would
be negative as more trading represents increagathiation being impounded into firms’ share
prices. However if one assumes tHeniRasure proxies for noise trading, trading uneelab
fundamentals, then the association between thaRes and TURNOVER is expected to be
positive. Given the uncertainty, we make no prioin of the sign of the coefficients on MVE
and TURNOVER.

Panel A of Table 6 displays the Pearson correlatimetween synchronicity and the
independent variables of equation (7). In gendhnele is quite a bit of variation across countries
in the sign and significance of the correlationsMeen B values and the variables proxying for
firm fundamentals. In contrast, the correlatibesveen Rvalues and the control variables
drawn from prior research are more consistent aaroantries.

Panel B of Table 6 presents the result of estimgagguation (7) by country. In general,
the explanatory power of the model is relatively imr each country, ranging from 14% in the

U.S. to 25% in Germany. For simplicity, ratherrtltiscussing each estimated coefficient in
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isolation, we focus on the proportion of estimatedfficients that are significant with the
expected sign for each country-specific regressiowerall, the signs and significance of the
estimated coefficients are relatively mixed. Whdfthat 50% of the firm fundamentals are
related to the Rmeasure in the U.K., whereas only 20% of the fisndamentals are
significantly related to Japanese firms' Rilues. The relatively low proportion of signifita
coefficients with the predicted signs, regardldssonintry, suggests that thé Reasure does not
reflect firm-specific information in internationalarkets.

Our last analysis builds on the work of Barbetiale(2005) and Greenwood and Sosner
(2002), who find that a firm’'s membership in anemdncreases its stock price synchronicity.
Index membership may increase tHevRlue due to market frictions and other non-fundatal
factors (Barberis et al., 2005). To further inigete the link between stock price synchronicity
and firm-specific information, we examine the asatian between German firms’ index

membership and SYNCH using the following model.

SYNCH = 3,LOSS + 8,R& D, + B,ANALYST+ 3, %CLHLD,
+ B, STDSALES+ 3,STDROA+ 3,REG + 3,RELSIZE
(8) + B,MVE, + 8, TURNOVER+ 3,,DAX30, +

2002

B,NEWMARKET+ 3,NEMAXS0, + > @, YEAR +&

fye=1990

where DAX30 is equal to one if the firm is parttbé DAX30 index in fiscal year t, and zero
otherwise; NEMAX50 is equal to one if the firm iarpof the NEMAXS50 index in fiscal year t,
and zero otherwise; NEWMARKET is equal to one # tlhrm’s shares trade on the New Market
in fiscal year t, and zero otherwise. All otherighles are as previously defined.

We focus on German market indexes for two reaséirst, focusing on firms’
membership in a German index provides a high paidveetting to examine the effect of index
membership on stock price synchronicity, as firmgmbership in some indexes in Germany

requires increased information flows. Specificalhe New Market (NEWMARKET) is a

segment of the Frankfurt Exchange that is of paldicrelevance to our study, since listing in this
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segment requires firms to provide additional infatiomn disclosures and follow stricter corporate
governance policies. Specifically, New Market firare expected to adopt either International
Financial Reporting Standards or U.S. Generallyefséed Accounting Principles, publish
guarterly financial statements (only half-year mpare mandatory for other publicly traded
German firms), hold regular analyst meetings, augpt the German code of corporate
governance (a self-regulatory set of rules aimedrahgthening the position of shareholders). If
the synchronicity measure reflects the amountrof-Bpecific information captured in returns,

we expect the coefficient on NEWMARKET to have gattéve sign. On the other hand, the New
Market is heavily covered by index-oriented trad@tsus, if the R metric is influenced by non-
fundamental noise effects, we expect NEWMARKET &wédna positive sign.

The other reason we limit this analysis to the Garmmarket is because it is difficult to
identify non-U.S. index membership over time. Liimg our analysis to one country ensures
more reliable identification of index membershie identify index membership by referring to
the original historic index membership lists of eutsche Borse AG. The NEMAX50
comprises the 50 largest firms (measured by disparsarket capitalization) of the New Market
segment of the Frankfurt Stock Exchange. The DAZ@Mprises the 30 German companies that
have the highest dispersed market capitalization.

Table 7 presents the results from estimating égué8). With the exception of the
coefficient on R&D, which is no longer significatite results on the other independent variables
are similar to those reported in Panel B of Tab#n@ are not discussed further. The coefficients
on the three indicator variables identifying inde&mbership are all positive and highly
significant, indicating that index membership is@sated with higher Rvalues. These results
are consistent with the findings of Barberis e(2005) in the U.S. and Greenwood and Sosner
(2002) and Greenwood (2005) in Japan. This findsrarticularly important, as it identifies
other factors not related to firm fundamentals gighificantly contribute to differences in stock

price synchronicity across firms. Finding that @an firms’ membership in an index is
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positively related to SYNCH is consistent with matrkrictions and/or market sediment, not
information, being a significant determinant ofcit@rice synchronicity.

In summary, the results presented in Tables 3o fiad support the information-based
interpretation of stock price synchronicity in imational markets. Collectively, the results of
our empirical tests suggest that using thenRasure as a metric of firm-specific information
internationally is not valid.

5. An Alternative Measure of Firm-specific Infoima in Returns

The arrival of new information about a firm in therket can generate new uncertainties
and expectations regarding the firm's future cdss. If the value of an information signal is
insufficient to exceed the costs of trading, tHemarginal investor will not trade (Lesmond et
al., 1999). If the marginal investor does not édtien a zero return is generateduilding on
this concept, we use the percent of zero returs (fagreafter referred to as the zero-return
metric) as an alternative measure of the relatimeuant of information reflected in stock pricés.
The zero-return metric is defined as the numbeeod-return trading days over the fiscal year
divided by the total trading days of the firm’sclié year, where zero-return days are those in

which the price of the stock does not change coetpar the price of the previous dy.

20 Bekaert et al. (2003) and Lesmond (2005) use ¢neemit of zero returns days as measure of liquidity
internationally, and document that this measupostively correlated with other more data intemsiv
measures of liquidity. However Bekaert et al. @0Qote that one potential reason for a zero return
unrelated to liquidity is a lack of news.

% The work of Easley, Kiefer, O'Hara, and Papermk#96) in the U.S. supports our use of the percént o
zero returns weeks as a measure of the frequeriojoofation arrival. Specifically, they find thétms
which trade more frequently (high volume firms) Bavhigher probability of information events relatio
low volume firms, indicating that as expected theréased frequency of information arrival resuits i
increased trading.

22 By defining our zero return metric in this way, mésclassify daily observations with trade durihg t
day but with identical beginning-of-day and enddafy prices as zero return days, which may add
additional noise to the measure. We believetti@mprobability of such an event is low becausectiaee
no tick size limitations in our sample countrie@wéver, we test whether our results are sensibivhis
design choice by defining our non-trading varialdeng the turnover data provided BataStream Our
inferences remain unchanged when we use this atteenmeasure. The advantage of using price data
rather than volume data is that in some countBesaStreantodes zero trading volume as zero while in
other countries it presumably codes zero volunmmiasing values.
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Panel A of Table 8 presents the descriptive siedison the zero-return metric for the six
sample countries. Note that we use the same fean-gbservations as in the empirical tests of
the synchronicity measure to facilitate comparisofithe two measures. Both the mean and
median values of the zero-return metric are larijeite U.K. (mean=0.505, median=0.554).
The mean zero-return metric is 0.33 in Germanypfed by 0.331 in Australia, 0.300 in France,
0.264 in Japan, and 0.195 in the U.S.

Panel B of Table 8 presents the Pearson and Spraonrelations between the zero-
return metric and the synchronicity measure. lisialcountries the correlations are significantly
negative, and the magnitude of the correlatiomslatively large, in absolute terms, ranging from
-0.262 in the U.S. to -0.473 in France. The cdestty negative correlations indicate that lower
R? values are, on average, associated with a largeoption of zero-return weeks.

There are two potential explanations for the nggatelation between the zero-return
metric and stock price synchronicity. First, réea require a firm to have a minimum of 30
weeks of non-zero returns to calculate ifstRRasures for each year, resulting in 15 to 26
observations per firm each year. When a firm haseraero bi-weekly returns, then the number
of observations used in estimating equation (B)vger, which can reduce the explanatory power
of the model and result in a lowef Ralue. At the same time, the zero-return metilthe
moving toward one as the proportion of weeks witeedfirm’s stock does not trade increases.
The second potential reason for the negative @airogls relies on infrequent, small, non-
information-based trading. If some firms in a s&ngountry trade relatively infrequently and in
small amounts, there is the potential for the bkl returns to be driven by small, somewhat
immaterial trades. This will result in regressietatively small bi-weekly returns on the market
return, producing a lowRhat is unrelated to firm-specific information.

Panel C of Table 8 displays the results of theepimformativeness tests using the zero-
return metric. Specifically, we test the assooiathietween the zero-return metric and the amount

of earnings information reflected in stock pricatng the following equation:
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ABRET = SAE, + B,AE, * RUZR + S,AE,,, + SAE,., * RUZR

9 2001
®) + B,ABRET, + B,R%ZR + > a,YEAR+,

fye=1990

where R%ZRis equal to the decile rank of the zero-return modtr fiscal year t; and all other
variable are as previously defined.

If the zero-return metric captures the degreerai-Bpecific information reflected in returns, we
expect a negative association between the zeroaretatric and the amount of earnings
information reflected in returns.

In all countries, we find that larger zero-retunetrics are associated with less
information about the current change in earningsgeeflected in returns. In Germany, Japan,
the U.K., and the U.S., we find that less informatabout the change in next-period earnings is
reflected in returns when firms trade less freglyerithe results presented in Panel C of Table 8
suggest that our simple zero-return metric is daset with the amount of earnings-related
information reflected in returns.

Panel D displays the results of estimating equatl®) below to test whether there is an

association between the zero-return metric andyarsafforecast errors:
2002

(10) F _ERROR= S R®%WZR + ZaferEAR +€,

fye=1990
where all variables are as previously definedhdfzero-return metric is a function of firm-
specific information flows, we expect a positives@sation between the zero-return metric and
analysts’ forecast errors. We estimate equafiOh \ithout control variables to be comparable
to the R analysis reported in Table 4. The results of@h& regressions indicate that in
Australia, France, the U.K., and the U.S., larggozreturn metrics are associated with larger
analyst forecast errors. We find no significarsoasation between the zero-return metric and
analyst forecast errors in Germany and Japan. elfiredings are in contrast to those reported in

Table 4, where we find inconsistent associationaéen B values and analyst forecast errors

across the sample countries.
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Panels E and F of Table 8 present the resultseofioss listing analysis, where we define
the change in zero-return metric values as the-mwn metric value in the 12 months following
the cross listing month minus the zero-return roetalue in the 12 months preceding the cross
listing month?® Panel E presents the mean and median changksioss listings over the
1990-2002 time period. The only country for whibk change in the zero-return measure is
significant is France, where both the mean and amedalues indicate a decline in the zero-return
measure following cross listing. Panel F exammyg the Level 2 and 3 ADRs since these types
of cross listing are associated with the greatdetination disclosures. The results presented in
Panel F provide some evidence suggesting that Framd U.K. firms trade more frequently
following their cross listing in the U.S., as thean and medianR?® are negative and statistically
different from zero at the 0.01 level or better.

Our final analysis tests the extent to which fitmdamentals are related to the zero-
return metric in our sample countries. Panel Ggmes the results from estimating the following

model:

%ZERORET = SLOSS + 5,R& D, + B,ANALYST+ 8,%CLHLD, + B,STDSALES
(11) + B, STDROA+ B,REG + B,RELSALES+ 3, %MVE

2002
+ B, %TURNOVER+ Y @, YEAR+e

fye=1990

where %ZEROREis equal to log(%ZR/(1-%ZR)) for fiscal year t,da¥ZR is the percent of
zero-return day&' All other variables are as previously defined.

The explanatory power of the zero-return metric ed@dnges from a low of 53% in Japan to a
high of 78% in the U.S. In all countries the exgltory power of the zero-return metric model is

higher than the explanatory power of the SYNCH nhoelgorted in Table 6. The results

% There is limited variance in the dependent vadablthis analysis as cross-listed firms are, araye,
large and well-traded. Thus, the level of zerammedays is low ex ante as well as ex post thesdisting,
biasing against finding a result.

24 |In order to implement the log transformation, wedify %ZR to be the amount of non-traded days plus
one divided by the total number of days in thedis@ar plus two.
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displayed in Panel G of Table 8 also suggest tteatzéro-return metric is a better indicator of
firm-specific information reflected in returns, #® signs and significance of the control
variables are also more consistent across countimefact, the last row of Panel G of Table 8
indicates that the signs (and significance) of geeefficient are consistent with expectations
when estimating the determinant model using U.KU@. firms. These findings provide
additional evidence suggesting that the zero-ratgtric more appropriately captures the relative
amount of information impounded into share pridestthe synchronicity meastire.

Table 9 summarizes our empirical tests. In PAnafl Table 9, we recapitulate the results
of our empirical analysis where we test whethersyrehronicity measure is a measure of firm-
specific information impounded in share pricesnd?@® of Table 9 summarizes our findings
related to the zero-return metric. Based on tealte of our empirical analysis, we conclude that
the easy to calculate zero-returns metric bettetucas differences in the relative amount of firm-
specific information reflected in returns than syachronicity measur®.

6. Additional Analysis

To examine the robustness of our inferences, weerttak following modifications to
equation (2) in calculating the synchronicity maasuse equal weighted returns; drop the U.S.
market return from equation (2); include industigevreturns in equation (2), where industries
are defined based on 2-digit SIC codes; estimatatam (2) using weekly instead of bi-weekly
returns; and include lagged returns as additioxgla@atory variables. Overall, repeating the
analysis with the alternative synchronicity measusssults in similar inferences.

We also examine the influence of zero returns erstmchronicity measure as one

potential explanation for why the synchronicity rsei@ does not capture information. To

% As a robustness test we use TURNOVER instead aféhe return measure and repeat the test in Tables
3-6. While performing better than the originalrR@asure, TURNOVER does not perform nearly as well
as the zero-return metric.

% We draw the same inferences when comparing thehsynicity results to the zero-return results asros

the 15 other countries that we examine. Appendsummarizes the inferences drawn from the empirical
analyses using firm-year observations from therdifteen countries identified in Table 1.
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investigate the effect of infrequent trading on tisefulness of the synchronicity measure, we
conduct a sensitivity analysis where we modifyRieneasure, specifically, we calculate for

each firm-year observation:

(12) R2TRADE = 1_%2:‘ s

where all variables are as previously defined.%¥R approaches zero, R2ZTRADE
becomefRf, and as %ZR approaches one, R2ZTRABEcomMes one. We repeat the analyses

presented in Tables 3-6 using this modifichieasure. The results are similar to those
previously reported. Thus, our additional analyseside further evidence that thé Reasure
does not appear to reflect differences in the mfdional efficiency of firms’ share prices
internationally.

Much of our analysis relies on proxies for firmsigtic and private information flows. In
the mid-1990s the quality of firms’ actual inforrimat flows was assessed via AIMR scofesAs
an additional robustness test, we examine the aswocbetween AIMR scores and thé R
measure and the zero-return metric. We limit émalysis to the U.S. because AIMR scores were
available primarily for U.S. firms. Inconsistentttvihe information-based interpretation of tife R
measure, we find a positive association betweenfABdores and the’fneasure. The
interpretation of this finding is that firms witletter disclosures as judged by AIMR had more
stock synchronicity than firms with fewer disclossr In contrast, we find a negative association
between the zero-return metric and AIMR scoredgcatihg that firms that analysts rate as having
better disclosures more often generate returns.

To further our interpretation of the zero-returatric as a measure that captures the
relative amount of firm-specific information refted in returns, we conduct one last analysis.

We examine the association between the averageitmdgrf returns and the zero-return metric

27 AIMR scores represent the annual reviews of cargoreporting and disclosure practices prepared by
the corporate information committee of the Assagrafor Investment Management Research.
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across countries. If the zero-return measure capthe extent to which information about the
firm is accumulating outside of the price formatfmocess, we should observe a positive
association between the zero-return measure anddbaitude of returns. In Australia, France,
Germany, Japan, the U.K. and U.S., we find thatiibgnitude of the returns (when returns
occur) is positively associated with the zero-netoneasure. This finding is consistent with the
zero-return metric capturing the relative amounnédrmation reflected in returns.

7. Conclusions

Morck et al. (2000) document differences in stpdke synchronicity across countries,
claiming that these differences are due to theatiari in property rights and the influence that
property rights have on informed investors’ tradimcentives. Prior international research
assumes that the country-levél\Rlues reflect the amount of information impouniesdtock
prices and uses this measure to explain cross4godiffierences in events of interest to finance
and accounting researchers. This paper investigladevalidity of the information-based
interpretation of stock price synchronicity in simarkets. Collectively, the results of our analysis
suggest that the variation in stock price synchaignacross firms in international markets is not
due to differences in firm-specific information.

We offer the zero-return metric, defined as the@et of zero-return days, as an
alternative measure of the relative amount of fapecific information reflected in stock prices
internationally. Based on the results of a muli@wf tests, we conclude that the zero-return
metric is more useful in capturing the differentcesmformation environments across firms than
the synchronicity measure. Contemporaneous rdseses the percent of zero-return days as a
measure of liquidity, where smaller values represaore liquid stocks (Bekaert et al., 2005).
Bekaert et al. (2005) document that in emergingketarthe percent of zero-return days is a
priced risk factor. Easley and O’Hara (2005) pdeva theoretical foundation for information

being a priced risk factor. Thus, it is not cledrether the zero-return metric is impounded into
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share prices because it proxies for liquidity qoritxies for information or both. Future research

can further probe the usefulness of the zero-ranetric in market analysis.
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Panel A: The R Measure

Country
Belgium
Canada
Denmark
Finland
Hong Kong
Ireland

Italy

The Netherlands
Norway
Singapore
South Africa
South Korea
Spain
Sweden
Switzerland

Appendix A
Summary of Results — Additional Countries

Future Earnings Errors
No No
Yes No
Yes No
No No
No No
No No
No No

No No
No No
No No
No No
No No
No No
No No
No No

Analyst ForecastCross Listing in
the U.S.

No
N/A
No

No
No
No

No

No

No
No

Yes
No
No
No
No

Determinant
Model

No
No
No

No
No

No

No

No

No
No
No
No

No
No
No
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Appendix A Continued
Panel B: The Zero-Return Metric

Analyst ForecastCross Listing in  Determinant

Country Future Earnings Errors the U.S. Model
Belgium Yes Yes No Yes
Canada Yes Yes N/A Yes
Denmark Yes No No Yes
Finland Yes No Yes Yes
Hong Kong No Yes No Yes
Ireland No Yes No Yes
Italy No No No Yes
The Netherlands Yes Yes No Yes
Norway Yes Yes No Yes
Singapore Yes Yes No Yes
South Africa Yes No No Yes
South Korea No No No No
Spain Yes Yes No Yes
Sweden No No No Yes
Switzerland No No No Yes

This table summarizes the results of the empiacalysis. “Yes” indicates that the test results
are consistent with the information-based integifeh, and “No” indicates that there is no result
or the results are not consistent with the inforamabased interpretation.
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TABLE 1
Country-WideR? Measures

Panel A: Descriptive Statistics on Country-wide RMeasures (1990-2002)

Country
USA
Canada
Australia
France
Ireland
Germany
South Africa
Denmark
UK
Switzerland
Netherlands
Norway
Belgium
Sweden
Finland
Hong Kong
South Korea
Japan
Spain

Italy
Singapore

Mean Median Mean Rank n
0.113 0.097 1.615 75,206
0.146 0.148 3.385 10,753
0.148 0.149 4.077 8,352
0.173 0.165 6.000 8,545
0.184 0.184 7.231 905
0.187 0.202 7.385 8,373
0.183 0.174 7.923 4,214
0.189 0.189 8.077 2,106
0.198 0.213 8.154 18,913
0.214 0.182 10.308 2,629
0.221 0.217 11.846 2,581
0.249 0.228 12.769 1,485
0.247 0.233 13.231 1,522
0.253 0.250 13.923 2,712
0.261 0.247 15.000 1,195
0.271 0.251 15.154 5,997
0.284 0.271 15.923 8,343
0.294 0.284 16.000 36,553
0.285 0.270 16.692 1,489
0.313 0.278 17.077 2,844
0.359 0.324 19.231 3,243

Panel B: Institutional Explanations for R Measure

2002
RS = BLEGAL, + B,RIGHTS, + B:GDR, + Y a YEAR+E,

LEGAL
RIGHTS
GDP

AdjR?
n

fye=1990

1 2 3 4
0.043*** 0.052***
-0.010*** 0.010
0.003 -0.013
0.30 0.27 0.24 0.31
273 273 273 273
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Variable definitions:

_ 2Rl xSST.,

As in Morck et al (ZOOORSt = where SSi; is the total sum of squared variations

Zi SST.,

and R?c’t is equal to the Rirom the following regression:

RET, = B,; + B, RETMKT, + 5, RETMKTUS + &; for all countries but the U.S. For the U.S.
we estimate the regression:
RET, = 5, + B, RETMKT, + ¢,

where RET; is the return for firm i for the two week perigdRETMKT,, is the return on the market for
country c for period t, and RETMKTUY$ the return on the US market over period t. réilrns are
expressed in the local currency. LEGAL is equairte if the country is classified as having a clade
legal origin (La Porta et al. 1998). RIGHTS is alo the investor rights index developed by Lat&®et
al. (1998), where countries receive one point arheof the following, allowing voting by mail, the
requirement of investors to deposit their sharés po shareholder meetings, if cumulative votimg o
proportional representation of minority shareholdeithe board is allowed, if there are mechanisms i
place to for oppressed minority shareholders, thinnum ownership required to call an extraordinary
shareholder meeting, and if shareholders have grgearights. GDP is equal to the log of the papita
gross domestic product for the country year. YH#&Rqual to a series of fiscal year fixed effeditean
Rank is equal to the mean yearly rank for the agumthere the 20 sample countries are ranked eeah y
from 1990 to 2002. ***, ** * indicates significamcat the 0.01, 0.05 and 0.10 levels two-tailed,
respectively.
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Country
Australia

France
Germany
Japan
U.K.

u.S.

TABLE 2

Descriptive Statistics on Firm-Specifié Reasures

25"
0.072
0.056
0.066
0.155
0.072
0.016

Variable definitions:
R?is equal to the Rfrom the following regression:

RET, = B,; + B, RETMKT, + 5, RETMKTUS + &; for all countries but the U.S. For the U.S.

we estimate the regression:

Mean

0.192
0.183
0.203
0.319
0.217
0.118

RET, = B,; + B, RETMKT, +¢,
where RET; is the return for firm i for the two week perigdRETMKT,, is the return on the market for

country c for period t, and RETMKTUY$ the return on the US market over period t. réturns are
measured in the local currency.

Median

0.158
0.137
0.156
0.298
0.168
0.067

75"

0.277
0.268
0.301
0.463
0.315
0.174

Std. Dev

0.152
0.162
0.172
0.199
0.183
0.136

1=

2,895
5,368
3,515
23,528
14,248
56,925
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TABLE 3
The R Measure and the Price Informativeness of Earnings

2001
ABRET = S0E, + S,0E,* R’ + B0, + f,0E, " R + FABRET, + SRR+ 3 a1, YEAR 2
e=.

AE, AE * RR? AEu AE.1*RR® ABRET, RR? AdjR?

Expected sign

if RR? is

information-

based + - + - ? ?

Australia 0.149 0.001 0.071 -0.020 0.043 0.000 0.04
0.11 0.97 0.34 0.17 0.12 0.94

France 0.163 0.043 -0.098 0.011 0.054 0.004 0.08
0.02 0.01 0.01 0.22 0.00 0.03

Germany 0.194 0.019 -0.183 0.046 0.085 0.007 0.06
0.10 0.44 0.06 0.01 0.00 0.00

Japan 0.402 0.011 0.086 0.013 -0.105 -0.005 0.17
0.00 0.35 0.06 0.17 0.00 0.00

U.K. 0.392 0.007 0.120 -0.001 0.034 0.002 0.10
0.00 0.59 0.00 0.92 0.00 0.20

u.s. 0.593 0.058 0.021 0.038 -0.064 0.006 0.12
0.00 0.00 0.56 0.00 0.00 0.00

Variable definitions:

ABRET, is the market adjusted buy and hold return owmali year t.RR2 is equal to the decile rank of thé WRlue for fiscal year tAE, is equal to the change

in net income before extraordinary items scalethdayinning of period market value of equity for fisgear t. YEAR is equal to a series of fiscalnfieed
effects. P-values are based on Rodgers (clustariiatd errors which accounts for possible cluseairthe firm level.
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Expected sign

if RR? is
information-
based
RR’ +
Adj R?
n

Variable definitions:

RRZ is equal to the decile rank of thé ®alue for fiscal year t. F_ERRQ@R equal to the decile rank of

|[EPSct—EP Sorecast| EP %recast| fOr fiscal year t, where ERSis the firm'’s actual earnings per share and
EPSorecastiS the mean consensus earnings per share forekaatyst earnings forecasts are provided by

TABLE 4

R Measure and Analysts’ Forecast Errors

Australia

-0.086
0.00

0.01

2,085

2002
F_ERROR=BRR + Y 0. YEAR+s

fye=1990

France Germany Japan
-0.076 -0.060 0.042
0.01 0.00 0.00
0.01 0.00 0.00

3,323 2,574 12,401

U.K.

-0.085
0.00

0.01

9,408

IBES. YEAR is equal to a series of fiscal yeaefixeffects. P-values are based on Rodgers (dluster
standard errors which accounts for possible clusgeat the firm level.
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U.S.

-0.148
0.00

0.02

38,527



TABLE 5
U.S. Cross Listing Analysis

Panel A: Change in R after Cross Listing in the U.S. (All ADRS)

MeanAR? p-value MedianAR?>  p-value

Expected sign if Ris
information-based - -

Australia -0.020 0.49 -0.010 0.66
France 0.080 0.02 0.045 0.02
Germany 0.041 0.41 0.007 0.52
Japan -0.003 0.95 0.012 0.94
U.K. 0.055 0.02 0.026 0.05

Panel B: Change in R after Cross Listing in the U.S. (Level 2 and 3 ADB)

MeanAR? p-value MedianAR? p-value

Expected sign if Ris

information-based - -

Australia -0.037 0.54 0.002 0.71
France 0.110 0.01 0.078 0.02
Germany 0.122 0.12 0.243 0.20
Japan 0.004 0.95 -0.004 0.89
U.K. 0.086 0.01 0.048 0.02

Variable definitions:

1>

55
31
22
43
89

1=

14
17

9
17
43

AR? is equal to the Rin the year following cross listing in the U.S.mas the Rin the year before cross

listing in the U.S.
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TABLE 6
Stock Price Synchronicity and Firms’ Informatioro#s and Fundamentals

Panel A: Pearson Correlations of Firms’ Information Flows and Fundamentals with B Values

Australia France Germany Japan U.K. u.s.
Variables proxying for firm
fundamentals
LOSS -0.113*** -0.075*** -0.047*** 0.002 -0.065*** -0.076***
R&D 0.111%** 0.118*** 0.150*** 0.057*** -0.028*** 0 .052***
ANALYST 0.294*** 0.425%** 0.351 *** 0.077*** 0.010 0.254***
%CLHLD -0.172%** -0.269*** -0.288*** -0.192%** -0.209***
STDSALES -0.036* -0.001 0.014 -0.028*** -0.142%** 0:062***
STDROA -0.110*** -0.126*** -0.026 -0.017%** -0.123* -0.056***
Control variables
REG 0.053*** -0.048*** -0.009 0.018*** 0.274*** 0.@1***
RELSIZE 0.154*** 0.261*** 0.135*** 0.076*** 0.063*** 0.078***
MVE 0.322%** 0.394** 0.274*** 0.263*** 0.247%** 0. 277%*
TURNOVER 0.113*** 0.265*** 0.219*** 0.025*** 0.088** 0.079***
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TABLE 6 Continued

Panel B: Stock Price Synchronicity and Firm Fundarentals (OLS Regression)
SYNCH, = B,LOSS, + f,R& D, + B,ANALYST , + 5,%CLHLD , + 5.STDSALES, + B,STDROA,
2002

+ B,REG, + B,RELSIZE , + B,MVE , + B, TURNOVER ,+ > a . YEAR, +&

fye=1990

Predicted sign  Australia France Germany Japan U.K. U.S.
LOSS - 0.053 -0.034 -0.039 0.140*** 0.053 -0.042*
R&D - 0.147** 0.016 0.154** 0.128**  -0.003 0.219*
ANALYST - 0.131%** 0.261*** 0.184*** 0.069***  -0.294** 0.207***
%CLHLD +/- -0.403***  -0.710***  -0.964***  -1.045***  -0.715***
STDSALES - 0.242* 0.473%** 0.378** -0.062 -0.103 AR 7**=*
STDROA - 0.168 0.253 1.144* 3.083***  -0.093 0.006
REG + 0.173** 0.028 0.157** -0.060** 0.635*** 0.18%
RELSIZE + 0.202* 0.095 -0.120 -0.125 -0.113 -0.179
MVE +/- 0.153** 0.134*** 0.162*** 0.138*** 0.261*** 0.206***
TURNOVER +/- 18.841 9.727** 0.436*** 9.674 16.191%*  2,186***
AdjR? 0.16 0.24 0.25 0.21 0.22 0.14
% of coefficients with
the correct sign 40% 30% 40% 20% 50% 45%

Variable definitions:
SYNCHLt is equal to log(R2/(1-R2)) for fiscal yeat OSS is equal to one if net income before exttamary items is negative, and zero otherwise; R&Bqual

to one if the firm reports a value for research dadelopment expense, and zero otherwise; ANALYS&dqual to the log of one plus the number of atslys
making a forecast for fiscal year t's earnings; %ICD is the proportion of shares that are closelidhas of the end of the fiscal year t; STDSALEShs
standard deviation of sales scaled by total agsétsilated requiring a minimum of three and maxinmafrfive fiscal years; STDROA is the standard d&en

of ROA calculated requiring a minimum of three anaximum of five fiscal years where ROA is equal inebme before extraordinary items divided by fisca
year end total assets; REG is equal to one ifithei a financial institution or utility; RELSALE® the firm’s sales divided total sales of itsnpairy industry
(2 digit SIC); MVE is defined as the natural loigfiscal year end market value of equity; TURNOVERhe average weekly turnover (number of shassett
divided by number of shares outstanding) over itbeaf year; and YEAR is equal to a series of figeadr fixed effects.***, ** * indicates significare at the
0.01, 0.05 and 0.10 levels, respectively. P-vatweshased on Rodgers (cluster) standard errorgwalsicounts for possible clustering at the firm leve
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TABLE 7
Index Analysis using German Market

SYNCH = B,LOSS + B,R& D, + B,ANALYST+ 3, %CLHLD, + 3, STDSALES+ 3,STDROA+
B,REG + B,RELSIZE + B,MVE, + B,,TURNOVER+ /3,,DAX30, +

2002
Bi,NEWMARKET + B,;NEMAX50, + > a YEAR+&

fye=1990

Expected sign Coefficient
LOSS - -0.098
R&D - 0.083
ANALYST - 0.165*+*
%CLHLD +/- -0.775%**
STDSALES - 0.235*
STDROA - 0.729*
REG + 0.151**
RELSIZE + -0.140
MVE +/- 0.120%***
TURNOVER +/- 0.262**
DAX30 - 0.708***
NEWMARKET - 0.394***
NEMAX50 - 0.549***
AdjR? 0.26

Variable definitions:

DAX30 is equal to if the firm is part of the DAX30dex in fiscal year t, zero otherwise. NEMAX50 is
equal to one if the firm is part of the NEMAX50 &xlin fiscal year t, zero otherwise. NEWMARKET is
equal to one if the firm is part of the Ner Markét-rankfurt Stock Exchange in fiscal year t, zero
otherwise. SYNCHIt is equal to log(R2/(1-R2)) fachl year t; LOSS is equal to one if net incomfoiee
extraordinary items is negative, and zero otherR&D is equal to one if the firm reports a valwe f
research and development expense, and zero otke ANBALY ST is equal to the log of one plus the
number of analysts making a forecast for fiscal ysaearnings; %CLHLD is the proportion of shatleat
are closely held as of the end of the fiscal ye&TDSALES is the standard deviation of sales schie
total assets calculated requiring a minimum oféhaed maximum of five fiscal years; STDROA is the
standard deviation of ROA calculated requiring aimum of three and maximum of five fiscal years
where ROA is equal net income before extraordiitams divided by fiscal year end total assets; REG
equal to one if the firm is a financial institution utility; RELSALES is the firm's sales dividedtal sales
of its primary industry (2 digit SIC); MVE is deféd as the natural log of fiscal year end markktevaf
equity; TURNOVER is the average weekly turnovemier of shares traded divided by number of shares
outstanding) over the fiscal year; and YEAR is eédqoia series of fiscal year fixed effects. *** *
indicates significance at the 0.01, 0.05 and Ce¥®ls. P-values are based on Rodgers (clusteatz
errors which accounts for possible clustering atfihm level.

48



TABLE 8
Zero-return Metric Analysis

Panel A: Descriptive Statistics on the Zero-returrMetric

Country 25" Mean Median 75" Std. Dev n
Australia 0.165 0.331 0.281 0.450 0.208 2,895
France 0.119 0.300 0.225 0.427 0.229 5,368
Germany 0.123 0.330 0.242 0.496 0.253 3,515
Japan 0.135 0.264 0.196 0.327 0.189 23,528
U.K. 0.281 0.505 0.554 0.723 0.254 14,248
U.S. 0.087 0.195 0.179 0.268 0.140 56,925
Panel B: Correlations between the Zero-return Metrc and R Values
Australia France Germany Japan U.K. U.S.

Pearson -0.310 -0.391 -0.390 -0.343 -0.326 -0.262

0.00 0.00 0.00 0.00 0.00 0.00
Spearman -0.345 -0.473 -0.459 -0.281 -0.326 -0.343

0.00 0.00 0.00 0.00 0.00 0.00
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Panel C: Zero-return Metric and the Price Informativeness of Earnings

2001
ABRET = B,AE, + B,AE, * RUZR, + B,AE,,; + BAE ., * RUZR + fABRET, + B,RUZR + > ay YEAR e,

Expected sign
if R%ZR is
information-
based
Australia
France
Germany
Japan

U.K.

U.S.

AE

0.486
0.03

0.576
0.00

0.557
0.00

0.875
0.00

0.859
0.00

1.792
0.00

AE *R%ZR;

-0.052
0.08

-0.046
0.00

-0.059
0.02

-0.079
0.00

-0.077
0.00

-0.152
0.00

AEuq

-0.133
0.27

0.003
0.96

0.247
0.02

0.372
0.00

0.194
0.00

0.556
0.00

AEuq *
R%ZR

0.022
0.18

-0.012
0.21

-0.052
0.00

-0.043
0.00

-0.016
0.00

-0.062
0.00

ABRET:1

0.046
0.09

0.057
0.00

0.081
0.00

-0.106
0.00

0.039
0.00

-0.061
0.00

fye=1990

R%ZR

-0.009
0.00

-0.007
0.00

-0.005
0.02

-0.011
0.00

-0.015
0.00

-0.017
0.00

AdjR?

050.

0.08

0.07

0.18

0.12

0.13
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TABLE 8 Continued

Panel D: Zero-return Metric and Analysts’ ForecastErrors

2002
F_ERROR=R%ZR + Y @ YEAR+
fye=1990

Expected sign

if R%WZR is
information-
based Australia France Germany Japan U.K.
R%ZR + 0.148 0.109 0.024 0.012 0.180
0.00 0.00 0.49 0.31 0.00
Adj R? 0.02 0.01 0.00 0.00 0.03
n 2,085 3,323 2,574 12,401 9,408

Panel E: Change in Zero-return Metric after Cross Listing in the U.S. (All ADRSs)

MeanAZR p-value MedianAZR p-value n
Expected sign if Zero-
Return Metric is
information-based - -
Australia 0.015 0.39 -0.006 0.61 48
France -0.011 0.01 -0.012 0.00 29
Germany 0.042 0.22 0.004 0.28 23
Japan -0.002 0.78 0.000 0.93 41
U.K. 0.015 0.36 0.000 0.74 84

0.343
0.00

0.09

38,527

Panel F: Change in Zero-return Metric after Cross Listing in the U.S. (Level 2 and 3 ADRS)

MeanAZR p-value MedianAZR p-value

Expected sign if Zero-
Return Metric is
information-based - -

Australia -0.002 0.86 -0.004 0.84
France -0.014 0.01 -0.008 0.01
Germany 0.001 0.73 0.000 0.80
Japan -0.006 0.37 -0.004 0.73
U.K. -0.043 0.01 -0.019 0.00

17

17
35
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LOSS

R&D
ANALYST
%CLHLD
STDSALES
STDROA
REG
RELSIZE
MVE

TURNOVER

AdjR?

TABLE 8 Continued

Panel G: Zero-return Metric and Firm Fundamentals (OLS Regression)

%ZERORET, = f,LOSS, + f,R& D, + S,ANALYST  + B, %CLHLD , + B,STDSALES , + 5, STDROA,
+ B,REG, + B,RELSIZE , + B, % MVE , + 8, % TURNOVER , + > a . YEAR, +&

Predicted sign

Australia

+/-

% of coefficients with

the correct sign

-0.322%**
-0.061
-0.286***

0.791***

-0.270***

-0.635***

0.043
0.035
-0.315***
-71.097***
0.70

70%

France
-0.027
0.048
-0.498***
1.055***
-0.303**
-1.230**
0.155**
0.210*
-0.178***
-8.401**
0.65

80%

Germany
-0.101***

-0.194***
-0.594***
1.308***
-0.774***
-1.644***
0.075
0.238**
-0.140***
-0.242**
0.67

90%

Japan
-0.138***

-0.129***
-0.034***
0.842***
-0.261**
-3.206***
0.207***
0.511%**
-0.280***

-163.039*

0.53

100%

fye=1990

U.K.
-0.230*
-0.114***

- 0.061***
0.706***
-0051
-0410***
-0.164***
-0.117
-0.479***

-87.993***

0.75

70%

u.s.
-0.020%+*

0150+
-0.157%++

-0.151***
-0.069***
0.037*
0.5~
-0.246***
-5.747%+*
0.78

100%
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TABLE 8 Continued
Variable definitions:
%ZR is equal to the percent of days in over theafigear for which the stock price does not cha®@®RET, is the market adjusted buy and hold return over
fiscal year t; R%NTis equal to the decile rank of the %ZR value fecdil year t;AE; is equal to the change in net income before erdiaary items scaled by
beginning of period market value of equity for isgear t; F_ ERRORs equal to the decile rank of |ERS-EP Sorecasl/| EP%recast| fOr fiscal year t, where
EPS is the firm’s actual earnings per share and;ERSis the mean consensus earnings per share forex@sts equal to the Rin the year following cross
listing in the U.S. minus the?Rn the year before cross listing in the U.S. %ZIET, is equal to log(%ZR/(1-%ZR)) for fiscal year t; BS is equal to one if
net income before extraordinary items is negativi, zero otherwise; R&D is equal to one if the fieports a value for research and development eepamd
zero otherwise; ANALYST is equal to the log of grlas the number of analysts making a forecastisoaf year t's earnings; %CLHLD is the proportidn o
shares that are closely held as of the end ofisbalfyear t; STDSALES is the standard deviatiosalés scaled by total assets calculated requarmgnimum
of three and maximum of five fiscal years; STDR{3Ahe standard deviation of ROA calculated reggii minimum of three and maximum of five fiscal
years where ROA is equal net income before extiaarg items divided by fiscal year end total assREG is equal to one if the firm is a financiadtitution
or utility; RELSIZE is the firm's sales divided &dtsales of its primary industry (2 digit SIC); M\s defined as the natural log of fiscal year eradket value
of equity; TURNOVER is the average weekly turnograrmber of shares traded divided by number of shamstanding) over the fiscal year; and YEAR is
equal to a series of fiscal year fixed effects?, **, * indicates significance at the 0.01, 0.08c80.10 levels, respectively. Regression modedlpas are based
on Rodgers (cluster) standard errors which accdonisossible clustering at the firm level.
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TABLE 9
Summary of Results

Panel A: The Synchronicity Measure as a Measure &firm-specific Information
Impounded in Share Prices

Analyst
Future Forecast Cross Listing Determinant
Earnings Errors in the U.S. Model
Australia No No No No
France No No No No
Germany No No No No
Japan No Yes No No
U.K. No No No Yes
uU.S. No No n/a No

Panel B: The Zero-Return Metric as a Measure of Fim-specific Information Impounded in

Share Prices

Analyst
Future Forecast Cross Listing Determinant
Earnings Errors in the U.S. Model
Australia No Yes No Yes
France No Yes Yes Yes
Germany Yes No No Yes
Japan Yes No No Yes
U.K. Yes Yes Yes Yes
u.Ss. Yes Yes n/a Yes

This table summarizes the results of the empidacalysis. “Yes” indicates that the test resules ar

consistent with the information-based interpretgtend “No” indicates that there is no result @ tlsults

are not consistent with the information-based prieation.
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