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Abstract

Recently international iShares exchange-tradedSy&d’ Fs) have become popular investment
vehicles for U.S. investors because they repredimetsified portfolios of securities that have

the best qualities of closed and open-end mutuadduLike closed-end mutual funds, iShares
ETFs can be traded throughout the day; like opehreatual funds, they allow for the creation

and redemption of securities, but have lower expdegs, and are more tax efficient. We
analyze the price discovery process and informatiansmission of 24 international iShares
funds. The international ETF trading in U.S. maskist driven by information released during

each local market’s trading session and not duhegJ.S. trading session; iShares have limited

diversification benefits and reflect all fundamemtéormation from their underlying stocks.
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1. Introduction

In recent years, exchange-traded funds, ETFs, beaweme popular investment vehicles.
ETFs represent diversified portfolios of securitieat have the best qualities of closed and open-
end mutual funds. Like closed-end mutual funds, €d&n be traded throughout the day, but like
open-end mutual funds, they allow for the creatond redemption of securitiéd-urthermore,
ETFs generally have lower expense fees than mdtuals and are also more tax efficient.
Typically they have fewer security transactionsntlaa actively managed mutual fund and, in
contrast to open-end mutual funds, trading actiwfy other investors will not generate
distributable capital gains. In 2005, investment&TFs are of the order of $264 billion (McKay,
2005).

International iShares ETFs of Barclays Global Ineesincluding Asian, European, and
American ETFs have grown in popularity because th#gw investors to diversify their
holdings in international markets by using investtneehicles that represent diversified baskets
of international assets, which can be traded in. th&kets in dollars. U.S. investors who are
interested in purchasing stocks of internationainganies can purchase ETFs rather than
worrying about trading in local currencies througrernight markets and holding undiversified
positions in international stocks.

Previous work on investment funds includes BonseaiNBrauer, Neal, and Wheatley
(1990), Bodurtha, Kim, and Lee (1995), Pontiff (I3XKlibanoff, Lamont, and Wizman (1998),
Olienyk, Schweback, and Zumwalt (1999), Patro (30®ennathur, Delcoure, and Anderson

(2002), and Gasbarro, Johnson, and Zumwalt (2008 work has mainly focused on the

! For a detailed description on ETF share creati@hrademption consult Chamberlain and

Jordan (2005).



relationship between closed-end funds and NAVslaetdieen ETFs and closed-end funds. Our
study adds to previous work by analyzing the infational efficiency and price discovery
between a broad sample of ETFs and their underbssgts.

We study 24 international iShares funds tradecheaW.S. from January 2002 through
December 2004. The underlying securities of the €£aie traded in locals markets around the
world. We find that based on U.S. Eastern Time (E&1e daytime return variance for Asian
countries’ ETFs is on average 62% of the overnigintance. For the European region ETFs the
daytime return variance is 77% of the overnightaraze, while for the American region ETFs
the daytime variance is almost two times the owggrnivariance. Important information is
released during the local trading hours; theretmiatility during the local trading hours will be
greater than during the local market’'s non-tracdwogrs. The volatility difference between U.S.
daytime and U.S. overnight returns is due to thease of information in the local markets.

When comparing trade price and net asset value (\v&riance, we find that price
variance is greater than NAV variance. The requitgst significant for the Asian ETFs) show
that there is more noise trading in ETFs than enuhderlying stock markets. We also find that
iShares are highly correlated with U.S. marketslicating that international diversification
benefits are limited for U.S. investors. In additiove find that prices have a one to one
relationship with NAVSs, suggesting that prices eefl all fundamental information in the
underlying assets. Finally, we show that both griaed NAVs contribute significantly to the
price discovery process.

The rest of this paper is organized as followsctiBa 2 gives a brief overview of

research on information transmission, efficiencyd aliversification benefits of international



investments; Section 3 describes the charactevisticthe data used in the current analysis;

Section 4 presents the main results and Sectiam&udes.

2. Literature Review

There is a vast amount of literature on the infdramatransmission and efficiency of
international investments. Pontiff (1997) studiedatility of closed-end fund prices vs. NAV
volatility, concluding that monthly fund prices pent, on average, a higher variance than do the
funds’ respective NAVs. He attributes the higheic@rvariance to noise trading. Klibanoff,
Lamont, and Wizman (1988) study prices and nettasdaes on 39 single country closed-end
funds that are listed and traded in U.S. marketseyTconclude that price returns are not
efficient, since they incorporate, on average, abput 60% of NAV return information. Price
returns do not incorporate 100% of their fundamentdue. Using a cointegration analysis,
Gasbarro, Johnson, and Zumwalt (2003) show thasedi®nd fund discounts are mean-
reverting, and excess returns exist when the rereysre caused by share price changes.

Tse, Lee, and Booth (1988) study the informati@angmission in three Eurodollar futures
markets: the International Monetary Market (IMM)getLondon International Financial Futures
Exchange (LIFFE), and the Singapore Internationah&tary Exchange (SIMEX). They find
that no single market is the main source of infdrom each market in turn drives the
information flow, forming a single market where tBarodollar futures contract is traded round
the clock. Xu and Fung (2002) analyze price anctidly information flow of China-backed
stock cross-listed in Hong Kong and New York. THieyl that there is significant information

feedback between these two markets.



Studies that analyze diversification benefits aéinational investments include Bonser-
Neal, Brauer, Neal, and Wheatley (1990), Patro 1200@lienyk, Schweback, and Zumwalt
(1999), Pennathur, Delcoure, and Anderson (200@3uBha, Kim, and Lee (1995), Froot and
Dabora (1999), and Chan, Hameed, and Lau (2003grdlvthese studies explain that
diversification benefits are limited.

Bonser-Neal et al. (1990) and Patro (2001) anatiieepremium differential between
closed-end fund prices and NAVs. They find thaeélinational markets become more integrated
as international investment restrictions are drdp@ienyk et al. (1999) analyze the long-term
relationship between eighteen World Equity Benchkm&hares (WEBS) and their related
closed-end country funds. They find a long-runtreteship between the WEBS and the related
closed-end country funds as well as between diftereountry WEBS, suggesting that
international diversification benefits are limite@ennathur et al. (2002) also support the
conclusion that ETFs and closed-end funds providigdd diversification benefits.

Bodurtha, Kim, and Lee (1995), Froot and Daboré@@9and Chan, Hameed, and Lau
(2003) attribute the elevated correlation foundnaaenn foreign investments and the market in
which they trade to the location of trade. Theselists explain the difference between the funds’
local trading values and prices in foreign markist®ugh investor sentiment specific to the
country in which the securities are traded. Prickthese securities in the foreign market will
tend to move together, based on investor sentinmetiie foreign market in which they are
traded.

Previous work on investment funds has mainly foduea the relationship between
closed-end funds and NAVs and between ETFs andeaienad funds. Our study adds to

previous work by analyzing the efficiency and imh@tion transmission between a broad sample



of ETFs and their underlying assets. We compameprand NAVs and daytime and overnight
variances. We also examine the price discoveryriaion of these securities’ underlying

assets and their market prices, and their potethiralsification benefits.

3. Data Description

iIShares are exchange traded funds (ETFs) thatsepreliversified portfolios which track a
specific market index or group of market indexdseytrade like closed-end funds because they
can be bought and sold throughout the day, bubmtrast to closed-end funds, allow for the
creation and redemption of fund shares as neededer@ly they are listed on the American
Stock Exchange (AMEX) and are also traded on NYSREBSDAQ, and regional exchanges,
with the AMEX having the largest market share.

iIShares were originally created by Barclays Gldhakstors in March 1996 under the name
of World Equity Benchmark Shares (WEBS). iShares @nvenient investment tools because
they can be traded like a stock, with stops, linstsort sales, etc. but with the added advantage
that they represent diversified portfolios of séoes. Unlike closed-end funds iShares will
typically not trade at a high premium or discouatéuse the creation and redemption of shares
keeps the trade price closer to their net assetevadtor example, when an investor purchases
ETF shares the trade is directed to an exchangeewthe ETF trades and not to the fund as in
the case of open-end mutual funds. The market makid#ye exchange, authorized to create and
redeem shares of the ETF, will create or destro¥ Hmits as needed, by buying and selling
shares of the underlying assets in the ETF. Thatiore and redemption of ETF units via a
market maker are known as in-kind transactionsis phocess allows ETFs to trade at a price

closer to their NAV.



Also unlike open-end funds, ETFs do not have fremd- load or deferred sales charges.
Because international index iShares are traded.f$h bharkets, they also avoid some of the
typical problems of international stock investmesiish as illiquidity, changing exchange rates,
and trading restrictions.

In terms of tax legislation iShares are subje¢ch®U.S. tax code. iShares are tracking index
funds that are subject to the IRS single-issue. rliles means that they cannot hold a single
position that represents more than 25% of theitfplay. Although they are able to closely track
country indexes, they will not be able to fully liepte indexes that hold a position of more than
25% of a single stock. The advantage of iShares open-end mutual funds is that, in contrast
to open-end funds, trading activity of other inwestin iShares will not cause the fund to create
distributable capital gains. However it is impottém clarify this does not mean ETFs will never
generate distributable capital gains. Events sictih@ change in composition of the underlying
index will generate distributable capital gains EJrF investors.

For the current analysis we use daily data from tatabases. The first data set is
comprised of the open-and-close bid-and-ask quotespfrom the TAQ database. We collect
prices only from the AMEX, which is the listing éxange and has the highest trading volume.
To avoid the bid-ask bounce problem, we use midepoces, estimated as the average of the
bid and ask prices. Nevertheless, all of the res(dvailable upon request) are qualitatively
unchanged if we use trade prices. For simplicifiFEprices refer to mid-quotes throughout the
paper.

The second data set is comprised of the daily NAtadalculated at the close of the

local market, from Barclays Global Investors. linerthwhile mentioning that all iShares prices



are expressed in U.S. dollars and NAVs are alsoesspd in dollars, using the end-of-session
exchange rate for the local market.

Our sample includes 24 iShares series from Jarja2902 to December 31, 2004. The
iShares series that we analyze include twenty-ttiféerent iShares tracking the Morgan Stanley
Capital International Indexes (MSCI) and one iShaeries that tracks the S&P500 index. MSCI
equity indexes are some of the most widely usedtyedpenchmarks over the last thirty years.
MSCI country and region indexes capture approxiima8s% of the country or region’s
capitalization. The MSCI index iShares used in ¢herent analysis include 20 country index
funds and 3 region funds. The 24 data series, galyy region, are: (1) Asia: Australia, Hong
Kong, Japan, Malaysia, Singapore, Taiwan, Southe&oas well as the Pacific iShares fund
series; (2) Europe: Sweden, Germany, Italy, Belgi8mitzerland, Netherlands, Austria, Spain,
France, and U.K. iShares series and a regionareéShseries which represents securities traded
in the European Union markets; (3) America: MexiBoazil, and Canada iShares. Finally, we
use data on the EAFE index fund which is essentall all-region iShares fund, comprised of
stocks from Europe, Australasia and the Far Easttlae S&P500 iShares for the United States.
With the objective of having uniform data, S&P 5@hares from Barclays were used in the
analysis. Nevertheless, using S&P’s Depositary Rézer “SPDRs” instead of S&P500 iShares
does not change the results in the following sestio

[INSERT TABLE 1 HERE]

Table 1 describes the average daily total volume&ach iShares series. In terms of daily
average volume in shares, Japan has the highestllavading volume, followed by Brazil, the
EAFE all-region fund, and the United States, repmésd by the S&P500 iShares. Japan also has

more than eight times the traded share volume eh#xt most traded iShares index fund. The



lowest iShares volume, measured in shares, tenks o the European countries. In particular,
the countries with the lowest average volume alg,Ithe Netherlands, and Switzerland.

Dollar volume is computed by multiplying the shamume per index times the closing
mid-quote price. The iShares with the highest dollalume are the EAFE index iShares,
followed by S&P500 iShares, and then the Japariéisares. The EAFE and U.S. iShares also
have the highest average price. The market hatiadnighest market capitalization value is the
United States, followed by Japan and the U.K. Coesitwith the lowest dollar capitalization
values are Austria, Mexico, and Malaysia. The W&l Japan are the countries with both the
highest capitalization and the highest volume tadEhis indicates a positive relationship

between market capitalization and volume.

4. Empirical Results
4.1Variance Analysis

We estimate the daily variances of both daytime @vetnight returns. Daytime returns
are the difference between the U.S. market's ctpgiPRG) and opening price (OPPRC
Overnight returns are the difference between tit& harket's opening price (OPPR@nd the
previous day'’s closing price (PR{. To eliminate the bid-ask bounce, we use theageesof the
bid and ask quotes (i.e. mid-quotes). All pricesexpressed in log form.

Daytime returns = log(PRY- log(OPPRG@ Q)

Overnight returns = log(OPPRC log(PRG.1) (2)
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Most analyses on return variance conclude thavan@nces of returns are higher during
trading hours than during non-trading hotigrevious work has explained this phenomenon by
proposing one of three explanations: more publformation released, the existence of more
noise trading during trading hours, or the releasenore private information. If volatility is
driven by noise trading or private information, limég variance results from trading activity, but
if volatility is related to the release of publifermation, it is linked to the flow of information
and not to trading activity. The comparison betweaytime and overnight variance in the
different markets will help us determine whethedatibty is derived mainly from public
information, private information, or noise trading.

For the Asian and European iShares, if volatilgyattributed to the release of public
information in local markets, overnight return aatce will be greater than daytime return
variance. The reason is that the Asian local ogétrinours coincide with the daytime hours of
the U.S. For American markets, we expect daytimeamae to be greater than overnight
variance because local and U.S. markets have sitralding schedules. If volatility is caused by
private information or noise trading, then we expiytime variance for all three regions to be
greater than overnight variance, because this enlTFs are traded in the U.S. markets.

Table 2 presents the variance analysis by regitwe daily variance analysis for the
Asian region shows that the daytime variance faaA<ountries’ ETFs is on average 62% of
overnight variance. In the case of the Europeammegiaytime ETF price variance is also
smaller than overnight variance. The average da&ytmeturn variance represents 77% of

overnight variance for the countries in this regimncontrast to the Asian and European regions,

2See Fama (1965), Oldfield and Rogalaski (1980néheand Roll (1986), Barclay et al.

(1990), Chang et al. (1993), and Chan and Char3(1f@® detailed analysis.
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for iShares that track American index country fundaytime return variance is larger than
overnight return variance for all countries in tiegion with an average ratio of 1.87. Based on
daytime and overnight return variance for all regiowe can conclude that markets are primarily
driven by public information, released during edmtal market’s trading session.

[INSERT TABLE 2 HERE]

Table 2 also compares NAV return variance to pvemgance. We estimate average daily
price volatility using close to close returi3PRG), estimated as the difference between the U.S.
market’'s closing price and the previous day’s clgsprice in the U.S. Average daily NAV
volatility is estimated using NAV returnsDIAV), computed as the difference between the
local markets’'s closing NAV and the local markepsevious NAV. Net asset values are
expressed in dollars, using the exchange rateablailt each local market’'s closing schedule.
Both prices (or midquotes) and NAVs are expressddg form.

DPRG = log(PRG) - log(PRG.) (3)
DNAV; = log(NAV;) — log(NAV..1) 4

Pontiff (1997) analyzes volatility of closed-endhfuprices vs. their NAV volatility from
July 1965 to December 1985. He finds that monthlydf prices have a 64% greater variance
than their fund’s respective NAV variance, attribgtexcess volatility to noise trading.

We perform the same analysis as Pontiff (1997ngusiur sample data. Table 2 shows
that Asia, Europe, and America all have higherewariance than NAV variance. The higher
variance by price vs. NAV, found in all regions egtthe U.S., is consistent with Pontiff (1997),
where prices are more volatile than NAVs, whichrespnt fundamental values. The greater the
difference between price variance and the locaketa NAV variance, the more noise trading

is involved in the trading of that country or rega ETF in U.S. markets.
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The ratio of price to NAV variance is considerahlgher in Asian markets than it is in
European and American markets, indicating the emcst of more noise trading in Asian iShares.
One possibility for this finding is that U.S. invess speculate more in Asian markets than they
do in European or American markets. When compapmge and NAV variance, we find that,
for the Asian region, close-to-close price variamc@approximately 1.47 times NAV variance.
Furthermore, with the exception of France and Gagnalosing price variance is also greater
than NAV variance for the European region. ForEueopean region, the average price variance
is 1.10 times the average NAV variance, while foe tAmerican region the average price
variance is 1.15 times the average NAV variance.th® U.S., average price and NAV variance
are approximately the same.

Table 2 also shows the average daily premium foh €ahares series. The daily premium
is estimated as the difference between the closiog of the U.S. market and the NAV of the
local market, computed at the same day’s closesi@joprice and NAV are computed in log
form.

PREM = log(PRG) — log(NAV)) (5)

The average premium for the Asian region iShaegmessented as the difference between
trade prices and NAVs, is 0.20%, while the averpgemiums for European and American
country iShares are 0.15% and 0.04%, respectivEhus, the premiums are economically small
in all regions.

Comparatively Klibanoff, Lamont, and Wizman (1998)d an average premium of
- 3.27%. The difference between the magnitude of pners in that study and ours is due to the
difference in instruments analyzed. Klibanoff et @halyze closed-end funds for which shares

cannot be created or destroyed, while in the custmdy we analyze ETFs, which allow for the
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creation and redemption of shares. This reducegdbsibility of having a large and persistent
difference between the ETF'’s trade price and itsVNBarclays Global Investors report that
creation and redemption of ETF shares takes plagei@es that are based on the next NAV
estimation after the order has been placed (Chdaibesind Jordan, 2005). This limits the
persistence of premiums or discounts between Eddetprices and their NAVs. It is important

to point out, that if we consider transaction coats do not expect to find any arbitrage profits.

4.2 Correlation Analysis

We examine the daily correlation between the USBares, represented by the S&P500
iShares (IVV), and international iShares. The agerdaily correlation between U.S. iShares
prices and those of the Asian region is 0.51, wihieeaverage correlations between U.S. iShares
and the European and American region iShares @8eahd 0.52, respectively. This high level of
correlation could be attributed to location of wamr to market integration. In either case, high
correlation between U.S. iShares and internatiddiadres indicates that diversification benefits
from these investments are limited.

Bodurtha, Kim, and Lee (1995), Froot and Daboré@@9and Chan, Hameed, and Lau
(2003) find that trade prices could be influencegd lbcation of trade, presenting a high
correlation with the U.S. market. Consistent witbnBer-Neal, Brauer, Neal, and Wheatley
(1990), Patro (2001), Olienyk, Schweback, and Zuln@®99) and Pennathur, Delcoure, and
Anderson (2002), the more world markets are integrathe higher the correlation between

international and U.S. iShares, and the lower #greht derived from diversification.
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4.3 Reaction of Prices to Net Asset Values

Klibanoff, Lamont, and Wizman (1998) analyze pramed net asset value data on 39
single country closed-end funds traded and listedhe United States from January 1986 to
March 1994. They argue that NAV is a more accuma@sure of fundamental value than prices,
and that current prices do not fully reflect alhélamental information. To test their hypothesis
they regress price returns on NAV returns and apmred lagged premium, which represents
the dynamic adjustment of prices to asset values:

DPRG= a + hDNAV+ b, PREM.; + & (6)

Like Klibanoff et al. (1998), we also include lagh price returns and lagged NAV
returns as additional explanatory variables inrdgressions. These lagged terms are generally
insignificant and, for brevity, are not reported.

The objective of these regressions is to test vdnepirice returns reflect all NAV
information. The main hypothesis we test is tH®Wwing:

Ho: b, =1 prices fully reflect the assets’ trueneabr NAV
Ha: bt 1 prices do not fully reflect the assetaetvalue or NAV

For their sample and time period of analysis, &tibff et al. (1998) find that the
coefficient for NAV returns (Y has a value between 0.50 and 0.66. This showptita returns
are not efficient because they only incorporate atilout half of fundamental value information
that is impounded in net asset values. These caaits are significantly different from one. The
coefficient of the one period lagged premiury) (b -0.06.

[INSERT TABLE 3 HERE]

® Adjusting returns by dividend and capital gaingrdisitions in the manner of Klibanoff et

al. (1998) does not change our results.
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Following the Klibanoff et al. (1998) analysis, olable 3 shows the regression of price
returns on net asset value returns and a one-plEgmed premium, measured as the difference
between trade price and NAV of each respective .fl@uar regression results show that price
returns reflect all NAV information. For most ofetlETFs in our sample, we cannot reject the
null hypothesis of =1, which means that the coefficient of NAV retyrbg is not different
from one. The means are 0.98 for Asia, 0.97 fooger and 0.96 for America. Even in the cases
for which the coefficient of NAV returns is statcslly different from one, it is still close to one
ranging from 0.83 to 1.08.

Our results indicate that, contrary to Klibanoffagt (1998), NAV returns have a one to
one relationship with price returns supporting tilypothesis that prices are efficient and reflect
the true value of the underlying assets. We alsd that lagged premiums help predict price
returns. These coefficients;, bare negative and significant for all ETF seriesour sample.
Their averages are -0.31 (Asia), -0.58 (Europell @28 (America), which are remarkably
different from that in Klibanoff et al. (1998).

The different results between Klibanoff et al. (89@nd our study can be explained by
the financial instruments tested. In our study,amelyze ETFs, which are securities that allow
for creation and redemption of shares as needetbritrast to our study, Klibanoff et al. (1998)
analyze a sample of closed-end mutual funds fochviaidditional shares cannot be created or
redeemed. In this case, the market cannot fullysadhe difference between NAV and prices,
and the lagged premium coefficients, although S$icpgmt, make a considerably smaller

contribution to current price returns. Gasbarrdindon, and Zumwalt (2003) further show that
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closed-end fund discounts are mean-reverting aedcastegration technigques to examine the

mean revision tendencies.

4.4 Price Discovery

The objective of this section is to analyze how miurformation prices and NAVs
contribute to the price discovery process for e&ttares. We analyze the contribution to price
discovery using the Hasbrouck (1995) informatioarsi{IS) model. Price discovery contribution
is obtained using the closing iShares prices froenU.S. market and the NAV for each country
and regional iShares index at the time of the latalket close.

The IS model is estimated using a vector errorembion model (VECM), of the

following form for the two cointegrated time serigsed in this analysis:
k k

DPRG =a,- a,PREM_,+ a,DPRG_ + a,DNAV, +ey, -
j=1 j=1

k k
DNAV, =a,,+a,PREM,_, + a,DPRG_ + a,DNAV,_ +e, 8)

=1 =1
where PREM,; is the error correction terng describes the speed of adjustment, ands the
zero mean and serially uncorrelated innovation withariance matriXn .
The Hasbrouck (1995) IS model focuses on measutieg information shares, or
permanent impact (common factor), of new information stock prices by obtaining the
contribution of variance of the common factor's amations to the common factor’'s total

variance. If the innovations’ covariance matri) is diagonal, the information shares can be

represented as:

a’s?
S, =2ne 9
P awa' ©)
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azst

S, =
N ana'

(10)

where $ represents the information share for the ETF prigg, represents the
information share for the NAV, ama = (ap, an) is the vector of the speed of adjustments. The
numerator of each information share representsgdahance contribution of each market (PRC or
NAV) to the common factor, and the denominator @gpnts the total variance of the common
factor.

When the innovations are correlated, the innovationvariance matrixA will not be a
diagonal matrix. In this case, information shares aot exactly identified. To obtain each
market's contribution to price discovery p(Sand &), it is necessary to get rid of
contemporaneous correlations between these inmmatirhe IS model accounts for the error
correlation structure by using a Cholesky factdraraof the covariance matrix, such that:

W = FF (11)

where F is a lower triangular matrix in which thenaovations are correlated with the
following innovations, but not with the precedinghovations. In this case the ordering of the
variables in the factorization of the covariancdnrawill play an important role in determining
each variable’s contribution to price discovery.eTlargest (smallest) information share for a
particular market will take place when that marketinovation variance is the first (last) in the
sequence.

In the case where contemporaneous error correfagaist, Hasbrouck (1995) suggests
obtaining the values of the upper and lower bowfdsarket information share for each market.
In Table 4 we report the average of the upper amed bound information shares, similar to
other studies on price discovery such as Bailliaél.ef2002) and Hendershott and Jones (2005).

[INSERT TABLE 4 HERE]
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In this analysis, we compare the price discovemtrdoution of the iShares ETF closing
prices and local market NAVSs. If the U.S. ETF maikeefficient, ETF closing prices will have
a higher information share than will the closing asset values from their respective local
markets. Table 4 presents the average of the uapérlower bounds of the information
contribution of the NAV and closing price for ea@hares series, using the Hasbrouck (1995)
model. The results support the hypothesis of ET€epefficiency. Prices contribute more than
50% of the price discovery information while NAVrtabutes the remainder, except in the case
of Belgium and Canada, where ETF prices contritagproximately 48% of price discovery.
Results in Tables 3 and 4 both indicate that trpdees efficiently reflect fundamental
information.

[INSERT FIGURE 1 HERE]

Due to the time difference between the U.S. anddifferent local markets, the ETF
closing price can incorporate more information thia@ local market's NAV because the U.S.
market closes at a later time during the day thathé local markets for most countries in our
sample. The greater the difference in daily tradinge periods, the more price discovery is
contributed by ETF closing prices and the lessepdiscovery is added by local market NAVs
(see Figure 1). For the Asian region, trade pram#ribute approximately 66% of information
while NAVs contribute 34%. For countries in the &pean region, prices contribute, on average,
57% of the information and NAV the remainder. ETlegs for countries in the American region

have a mean contribution of 54% and net asset saoetribute 46% of the information.
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5. Conclusion

International iShares ETFs are not only convenentalso efficient investment vehicles
for U.S. investors. Like closed-end funds, theyrespnt shares of diversified portfolios for
which we can obtain continuous price informatiominiy the market’s trading session but unlike
closed-end funds iShares typically do not tradea dtigh premium or discount because the
creation and redemption of shares through in-kmatidactions keeps the trade price closer to
their net asset value. Similar to open-end funkisy tallow for the creation and destruction of
additional shares but do not present the frontdead fees or deferred sales charges that are
typical of open-end funds. Nevertheless, intermaiaShares funds have a high correlation with
U.S. markets, resulting in limited diversificatibenefits.

Analyzing the price volatility of international h&res and using U.S. Eastern Time as a
reference point, we find that the Asian and EurapEdFs have lower daytime variance than
overnight variance, while the American ETFs havghbr daytime volatility than overnight
volatility. These results indicate that prices amainly driven by information released during
each local market's trading session. We performatiedysis of Pontiff (1997) and observe that
international ETFs have higher price variance tRAV variance in all regions, suggesting more
noise trading in the ETF markets than in the urydiegllocal markets.

IShares funds are efficient investment vehiclee ®alyze the relationship between
prices and NAVSs, in the manner of Klibanoff et @998), and find that there is a one to one
correspondence, indicating that ETF prices refldttNAV information. Efficiency of these
assets is further supported by our price discoesdlysis. The Hasbrouck (1995) information

share model shows that the iShares prices corgriighificantly to the price discovery process
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with the NAVs. The overall results indicate thattemmational iShares efficiently reflect

fundamental information from their underlying steck
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