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What Are The Best Liquidity Proxies For Global Research?
 Kingsley Fong University of New South Wales
 Craig W. Holden
 Indiana University
 Charles A. Trzcinka** Indiana University
 July 2011
 Abstract
 We compare liquidity proxies constructed from low-frequency (daily) stock data to liquidity benchmarks
 computed from high-frequency (intraday) data for 18,472 firms on 43 exchanges around the world from
 January 1996 to December 2007. We evaluate eight percent-cost proxies (including a new one) relative to
 four percent-cost benchmarks: percent effective spread, percent quoted spread, percent realized spread, and
 percent price impact. We examine eleven cost-per-volume proxies (including a new one) relative to a cost-
 per-volume benchmark: the slope of the price function “lambda.” We test these proxies on three performance
 dimensions: average cross-sectional correlation with the benchmarks, portfolio correlations with the
 benchmarks, and prediction accuracy. We find that a new proxy, FHT, strongly dominates prior percent cost
 proxies. It is highly correlated with percent effective spread, percent quoted spread, percent realized spread,
 and percent price impact. It captures the level of percent effective spread and percent quoted spread, but does
 not capture the level of percent realized spread or percent price impact. We find that the best cost-per-volume
 proxies are FHT Impact, Zeros Impact, and Amihud. All three are highly correlated with lambda, but do not
 capture the level of lambda. Finally, we find that lower synchronicity, higher disclosure, lower turnover, and
 greater likelihood of prosecuting insider trading lead to higher performance of the best liquidity proxies.
 JEL classification: C15, G12, G20. Keywords: Liquidity, transaction costs, effective spread, price impact, asset pricing. * We thank seminar participants at Hong Kong University, Hong Kong University of Science and Technology, Indiana University, Michigan State University, University of New South Wales, University of Sydney Microstructure Meeting, and University of Technology, Sydney. We are solely responsible for any errors. ** Corresponding author: Charles A. Trzcinka, Kelley School of Business, Indiana University, 1309 E. Tenth St., Bloomington, IN 47405-1701. Tel.: + 1-812-855-9908; fax: + 1-812-855-5875: email address: ctrzcink@ indiana.edu
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What Are The Best Liquidity Proxies For Global Research?
 Abstract
 We compare liquidity proxies constructed from low-frequency (daily) stock data to liquidity benchmarks
 computed from high-frequency (intraday) data for 18,472 firms on 43 exchanges around the world from
 January 1996 to December 2007. We evaluate eight percent-cost proxies (including a new one) relative to
 four percent-cost benchmarks: percent effective spread, percent quoted spread, percent realized spread, and
 percent price impact. We examine eleven cost-per-volume proxies (including a new one) relative to a cost-
 per-volume benchmark: the slope of the price function “lambda.” We test these proxies on three performance
 dimensions: average cross-sectional correlation with the benchmarks, portfolio correlations with the
 benchmarks, and prediction accuracy. We find that a new proxy, FHT, strongly dominates prior percent cost
 proxies. It is highly correlated with percent effective spread, percent quoted spread, percent realized spread,
 and percent price impact. It captures the level of percent effective spread and percent quoted spread, but does
 not capture the level of percent realized spread or percent price impact. We find that the best cost-per-volume
 proxies are FHT Impact, Zeros Impact, and Amihud. All three are highly correlated with lambda, but do not
 capture the level of lambda. Finally, we find that lower synchronicity, higher disclosure, lower turnover, and
 greater likelihood of prosecuting insider trading lead to higher performance of the best liquidity proxies.
 JEL classification: C15, G12, G20. Keywords: Liquidity, transaction costs, effective spread, price impact, asset pricing.
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1
 1. Introduction
 A rapidly growing literature uses liquidity proxies constructed from low-frequency (daily) stock
 data to conduct research in global asset pricing,1 global corporate finance,2 and global market
 microstructure.3 Perhaps for practical reasons, the most popular liquidity proxies tend to be those that
 have been validated with U.S. data and are easy to implement. Among many studies are Bekaert, Harvey,
 and Lundblad (2007) who use the proportion of zero returns (zeros) as a percent-cost proxy to test the
 relationship between liquidity cost and asset pricing in 19 emerging markets; Karolyi, Lee and Van Dijk,
 (2008) use the Amihud (2002) measure as a cost-per-volume proxy to analyze the commonality patterns
 of cost-per-volume liquidity, returns, and turnover across 40 countries; Lang, Lins, and Maffett (2007)
 use zeros to examine the relationship between earnings smoothing, governance, and liquidity cost in 21
 countries. Some studies use more than one measure, such as Levine and Schmukler (2006) who use both
 zeros and the Amihud measure to examine the relationship between home market liquidity and cross-
 listed trading across 31 home countries.
 Despite the widespread use of various percent-cost and cost-per-volume liquidity proxies in
 global research, relatively little is known about how well these proxies are related to actual transaction
 costs around the world. This paper contributes to the literature of liquidity studies in three ways. First, we
 develop a new percent-cost proxy that is easy to implementation yet retains core elements of existing
 proxies. Second, we compare the new and the popular proxies to transaction cost benchmarks computed
 using more than a decade of global intraday data. Our sample contains 8.5 billion trades and 12.9 billion
 quotes representing 18,472 firms on 43 exchanges around the world from January 1996 to December
 2007. Specifically, we evaluate eight percent-cost proxies relative to four percent-cost benchmarks:
 percent effective spread, percent quoted spread, percent realized spread, and percent price impact. We
 examine eleven cost-per-volume proxies relative to a cost-per-volume benchmark: the slope of the price
 1 See Stahel (2005), Liang and Wei (2006), Griffin, Kelly, and Nardari (2007), Bekaert, Harvey, and Lundbland (2007), Chan, Jain, and Xia (2008), Hearn, Piesse, and Strange (2010), and Lee (2011). 2 See Bailey, Karolyi, and Salva, (2006), LaFond, Lang, and Skaife (2007) and Lang, Lins, and Maffett (2009). 3 See Jain (2005), Levine and Schmukler (2006), Henkel, Jain, and Lundblad (2008), Henkel (2008), Karolyi, Lee, and van Dijk (2008), and DeNicolo and Ivaschenko (2009).
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2
 function “lambda.” In each case, we test three performance dimensions: (1) higher average cross-sectional
 correlation with the benchmarks, (2) higher portfolio correlation with the benchmarks, and (3) lower
 prediction error relative to the benchmarks. We identify the best proxies in each case. Third, we analyze
 institutional and market characteristics that drive the performance of proxies across exchanges and over
 time.
 Percent-cost and cost-per-volume liquidity proxies provide an enormous advantage for global
 research by spanning a large cross-section of countries over a long time-series. The daily stock data from
 which they are constructed are available from various vendors. For example, Thompson Financial’s
 DataStream provides daily stock data on tens of thousands of stocks from 64 countries. Their daily stock
 price data, from which percent-cost proxies are computed, goes back to the 1980’s for 12 countries, back
 to the 1970’s for 16 additional countries, and back to the 1960’s for 2 more countries. Their daily stock
 volume data, which is a required variable to compute cost-per-volume proxies, goes back to the 1990’s for
 19 countries, back to the 1980’s for 23 additional countries, and back to the 1970’s for 2 more countries.
 Three studies test the performance of available percent-cost and cost-per-volume liquidity proxies
 using U.S. data. Lesmond, Ogden, and Trzcinka (1999) test how three annual percent-cost proxies are
 related to the annual quoted spread as computed from daily closing quoted spreads in U.S. data.
 Hasbrouck (2009) tests how three annual percent-cost proxies and one annual cost-per-volume proxy are
 related to the benchmarks: percent effective spread and the slope of the price function lambda as
 computed from high-frequency U.S. trade and quote data. Goyenko, Holden, and Trzcinka (2009) test
 how nine annual and monthly percent-cost proxies are related to the annual and monthly percent-cost
 benchmarks: percent effective spread and percent realized spread as computed from high-frequency U.S.
 trade and quote data. Goyenko, Holden, and Trzcinka also test how twelve annual and monthly cost-per-
 volume proxies are related to the annual and monthly benchmarks: the slope of the price function lambda
 and percent price impact as computed from high-frequency U.S. trade and quote data. The general
 conclusion from these studies is that transactions costs can be reasonably measured using proxies
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3
 computed from daily data. However it is not clear whether conclusions from US data can be generalized
 to the world.
 Lesmond (2005) tests how three quarterly percent-cost proxies and two quarterly cost-per-volume
 proxies are related to average daily spreads in 23 emerging markets. In contrast, we test eight percent-cost
 proxies and eleven cost-per-volume proxies computed on a monthly basis against five benchmarks. We
 run these tests for 43 exchanges in both developed and emerging countries. Our benchmarks are more
 precise measures of transactions costs because they are computed from high-frequency data rather than
 end of day spreads.
 Our overall finding suggest that the global literature has generally not been mistaken in using the
 LOT measures and Zeros as proxies for percent effective spread, percent quoted spread, percent realized
 spread, or percent price impact around the world and in using the Amihud measure as a proxy for the
 slope of the price function lambda. However, we find that the new measure that we introduce, FHT,
 strongly dominates all prior percent cost proxies. It is highly correlated with percent effective spread,
 percent quoted spread, percent realized spread, and percent price impact. It captures the level of percent
 effective spread and percent quoted spread, but does not capture the level of percent realized spread or
 percent price impact. We also find that the best cost-per-volume proxies are FHT Impact, Zeros Impact,
 and Amihud. All three are highly correlated with lambda, but do not capture the level of lambda.
 To provide a sense of the economic significance of the proxy performance differences, the global
 average cross-sectional correlation of the Zeros measure and percent effective spread is 0.439 and the
 corresponding statistics for FHT is 0.589. This improvement would greatly reduce the noise in studying,
 for instance, the liquidity factor in global asset pricing.
 Finally, we find lower synchronicity, lower turnover, and greater likelihood of prosecuting insider
 trading lead to higher performance of the best liquidity proxies.
 The paper is organized as follows. Section 2 explains the high-frequency benchmarks. Section 3
 introduces a new low-frequency proxy. Section 4 describes the dataset and methodology used. Section 5
 presents our empirical results. Section 6 analyzes the determinants of performance of the best liquidity
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4
 proxies. Section 7 concludes. Appendix A summarizes the formulas for the low-frequency proxies from
 the existing literature. Appendix B compares global trade and quote data from Thomson Reuters vs.
 Bloomberg. Seventeen supplemental tables are available online at
 www.kelley.iu.edu/cholden/fhtsupplements.pdf.
 2. High-Frequency Benchmarks
 The “liquidity” of a market is a multi-dimensional concept, including at least the following two
 dimensions: cost (what price concession is required to execute the trade?) and cost per quantity (what
 price concession per unit of quantity is required?). The liquidity benchmarks that we study include
 “percent cost” benchmarks which measure of the cost of trading as a percentage of the price and a “cost
 per volume” benchmark which captures the marginal transaction cost per unit of volume as measured in
 local currency. We analyze four high-frequency percent-cost benchmarks and one high-frequency cost per
 volume benchmark.
 Our first percent-cost benchmark is percent effective spread. For a given stock, the percent
 effective spread on the thk trade is defined as
 Percent Effective Spreadk = 2Dk (ln(Pk) - ln(Mk)), (1)
 where Dk is an indicator variable that equals +1 if the thk trade is a buy and -1 if the thk trade is a sell, Pk
 is the price of the thk trade and Mk is the midpoint of the consolidated BBO prevailing at the time of the
 thk trade. Aggregating over month i, a stock’s Percent Effective Spreadi is the local-currency-volume-
 weighted average of Percent Effective Spreadk computed over all trades in month i.
 Our second percent-cost benchmark is percent quoted spread. For a given time interval s , the
 percent quoted spread is defined as
 Percent Quoted Spreads = (Asks - Bids) / ((Asks + Bids)/2),
 (2)
 where Asks is the best ask quote Bids is the best bid quote in that time interval. Over month i, the stock’s
 Percent Quoted Spreadi is the time-weighted average of Percent Quoted Spreads computed over all time
 intervals in the month.
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 Our third percent-cost benchmark is realized spread, which is the temporary component of the
 percent effective spread. For a given stock, the percent realized spread on the thk trade is defined as
 Percent Realized Spreadk = 2Dk (ln(Pk) - ln(Mk+5)), (3)
 where M(k+5) is the midpoint five-minutes after the thk trade. Aggregating over month i, a stock’s Percent
 Realized Spreadi is the local-currency-volume-weighted average of Percent Realized Spreadk computed
 over all trades in month i.
 Our fourth percent-cost benchmark is percent price impact, which is the percent change in quote
 midpoint caused by a trade. For a given stock, the percent price impact on the thk trade is defined as
 Percent Price Impactk = 2Dk (ln(Mk+5) - ln(Mk)). (4)
 For a given stock aggregated over a month i, the Percent Price Impacti is the local-currency-volume-
 weighted average of Percent Price Impactk computed over all trades in month i.
 Our cost-per-volume benchmark is , which is the slope of the price function. We follow
 Goyenko, Holden, and Trzcinka (2009) and Hasbrouck (2009) and calculate as the slope coefficient of
 the regression
 n n nr S u , (5)
 where for the thn five-minute period, nr is the stock return, nS = kn knkSign v v
 is the signed
 square-root local-currency-volume, knv is the signed local-currency-volume of the thk trade in the thn
 five-minute period, and nu is the error term.
 3. Low-Frequency Proxies
 We analyze liquidity proxies computed from low-frequency (daily) data. Specifically, we analyze eight
 low-frequency percent-cost proxies and eleven low-frequency cost-per-volume proxies. For each proxy,
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6
 we require that the measure rely only on daily return and volume and always produces a numerical result.4
 Seven of the percent-cost proxies that we analyze are from the prior literature: ‘‘Roll’’from Roll (1984);
 ‘‘LOT Mixed’’ and ‘‘Zeros” from Lesmond, Ogden, and Trzcinka (1999); “LOT Y-Split” and “Zeros2”
 from Goyenko, Holden, and Trzcinka (2009); “Effective Tick” from Goyenko, Holden, and Trzcinka
 (2009) and Holden (2009); and “Extended Roll” from Holden (2009). Ten of the cost-per-volume proxies
 are from the prior literature: ‘‘Amihud’’from Amihud (2002), ‘‘Pastor and Stambaugh’’ from Pastor and
 Stambaugh (2003), “Amivest,”and the Extended Amihud class of proxies from Goyenko, Holden, and
 Trzcinka (2009). We test eight versions of the Extended Amihud class of proxies by dividing eight
 different percent-cost proxies by the average daily currency value of volume in units of local currency.
 Seven versions are from the prior literature: Roll Impact, Extended Roll Impact, Effective Tick Impact,
 LOT Mixed Impact, LOT Y-split Impact, Zeros Impact, and Zeros2 Impact. The eighth version, FHT
 Impact, is based on dividing our new percent-cost proxy FHT (discussed below) by the average daily
 currency value of volume in units of local currency. Appendix A summarizes the formulas for the low-
 frequency proxies from the existing literature.
 We introduce a new percent-cost proxy, FHT, which is a simplification of the LOT model. We
 start by describing the setup of the LOT model.
 3.1. The Setup of the LOT Model
 Lesmond, Ogden, and Trzcinka (1999) develop a percent-cost proxy based on the idea that
 transaction costs cause a distortion in observed stock returns. The LOT model assumes that the
 unobserved “true return” *jtR of a stock j on day t is given by
 *jt j mt jtR R , (6)
 4 The data requirement is motivated by concerns for historical studies where only the daily closing price and volume may be obtained with a sufficiently long history. If a measure cannot be computed we substitute a default value, such as zero.
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7
 where j is the sensitivity of stock j to the market return mtR on day t and jt is a public information
 shock on day t. They assume that jt is normally distributed with mean zero and variance 2j . Let
 1 0j be the percent transaction cost of selling stock j and 2 0j be the percent transaction cost of
 buying stock j. Then the observed return jtR on a stock j is given by
 * *1 1
 *1 2
 * *2 2
 when
 0 when
 when .
 jt jt j jt j
 jt j jt j
 jt jt j j jt
 R R R
 R R
 R R R
 (7)
 The LOT Mixed liquidity measure is simply the difference between the percent buying cost and
 the percent selling cost:
 2 1,j jLOT Mixed (8)
 where the model’s parameters are estimated by maximizing a likelihood function (see Appendix A for
 details). Goyenko, Holden, and Trzcinka (2009) developed a new version of the measure, which they
 called LOT Y-split, by maximizing the same likelihood function over different spatial regions (see
 Appendix A for details).
 Both LOT measures contain two core elements: the proportion of zero returns (from the middle
 region of equation 7) and return volatility. This combination of core elements enables both LOT measures
 to outperform either Zeros or return volatility separately as shown by Goyenko, Holden, and Trzcinka
 (2009). However, the complexity and non-analytic character of LOT measures open the door to our new
 liquidity proxy.
 3.2. FHT
 We create a new percent-cost proxy, FHT, by simplifying the LOT model. First, we assume that
 transaction costs are symmetric. Let 2 2j S be the percent transaction cost of buying a stock and
 1 2j S be the percent transaction cost of selling the same stock, where S is the round-trip, percent
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 transaction cost. Substituting this assumption into equation (7) and suppressing the subscripts, the
 observed return R on an individual stock is given by
 * *
 *
 * *
 2 when 2
 0 when 2 2
 2 when 2 .
 R R S R S
 R S R S
 R R S S R
 (9)
 Secondly, we focus on the return distribution of an individual stock and provide no role for the
 market portfolio. Specifically, the unobserved “true return” *R of an individual stock on a single day is
 assumed to be normally distributed with mean zero and variance 2 . Thus, the theoretical probability of
 a zero return is the probability of being in the middle region, which is given by
 .2 2
 S SN N
 (10)
 The empirically observed frequency of a zero return is given by the Zeros proxy:
 ,ZRD
 z ZerosTD NTD
 (11)
 where ZRD = the number of zero returns days, TD = number of trading days, and NTD = number of no-
 trade days in a given stock-month. Equating the theoretical probability of a zero return to the empirically-
 observed frequency of a zero return, we obtain
 2 2
 S SN N z
 (12)
 By the symmetry of the cumulative normal distribution, equation (12) can be rewritten as
 12 2
 S SN N z
 (13)
 Solving for S, we obtain
 1 1+2 ,
 2
 zFHT S N
 (14)
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9
 where 1N is the inverse function of the cumulative normal distribution. The FHT measure is an
 analytic measure that can be computed with a single line of SAS code.5
 The intuition of the FHT measure follows from the simple idea that a zero return is the result of
 the true return being in-between the upper bound given by the transaction cost for buying and the lower
 bound given by the transaction cost for selling. Holding the volatility of the true return distribution
 constant, a greater proportion of zero returns implies wider bounds and thus a wider spread. Holding the
 proportion of zeros constant, a higher volatility of the true return distribution implies a more spread out
 distribution, which in turn implies that the bounds must be further apart in order to achieve the same
 proportion of zero returns and thus there is a wider spread. In summary, the percent spread is an
 increasing function of both the proportion of zero returns and the volatility of the return distribution.
 4. Data To compute our benchmarks (effective spread, realized spread, quoted spread, percent price
 impact, and lambda), we use data from the Thomson Reuters Tick History (TRTH) supplied by the
 Securities Industry Research Centre of Asia-Pacific (SIRCA) for non-U.S. stocks and data from the New
 York Stock Exchange (NYSE) Trade and Quote (TAQ) database for U.S. stocks. TRTH is a commercial
 product launched in June 2006 and its subscribers include central banks, investment banks, hedge funds,
 brokerages, and regulators.6 TRTH provides millisecond-time-stamped tick data since January 1996 of
 over 5 million equity and equity derivatives instruments worldwide. TRTH data is sourced from the
 Reuters Integrated Data Network (IDN) which obtains feeds directly from the exchanges.
 Our dataset covers 43 exchanges in 38 countries. Non-U.S. exchanges are selected on the basis of
 Reuters intraday and Datastream daily price, volume and market capitalization data availability. We
 analyze the leading exchange by volume in 35 countries, plus two exchanges in Japan (the Tokyo Stock
 5 Specifically: Sigma=Std(Returns); Zeros=ZeroReturnDays/TotalDays; FHT = 2*Sigma*Probit((1+Zeros)/2). 6 Prior to July 10, 2009, the same underlying tick history data has been supplied by SIRCA to academics subscribers via the interface called TAQTIC, which is a more restricted version of the commercial TRTH. Taqtic was decommissioned on July 17, 2009. For more information on the TRTH which is the current platform for academic and commercial users to access the global tick history, see http://about.reuters.com/productinfo/tickhistory/material/DataScopeTickHistoryBrochure_260707.pdf.
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 Exchange and the Osaka Securities Exchange), two exchanges in China (the Shanghai Stock Exchange
 and Shenzhen Stock Exchange), and three exchanges in the U.S. (the New York Stock Exchange,
 American Stock Exchange, and NASDAQ). We select all firms listed on the non-U.S. exchanges at any
 time from January 1996 to December 2007. Given the large number of stocks and large amount of data in
 the U.S. market, we select a random sample of 400 firms out of the universe of all eligible U.S. firms in
 1996, replace any firms that are ineligible in 1997 with randomly drawn firms out of the universe of all
 eligible U.S. firms in 1997, and so on rolling forward to 2007.7 We impose two activity filters on each
 stock-month in order to have reliable and consistent proxy estimates. We require that a stock have at least
 five positive-volume days in the month and we also require that a stock have at least five non-zero return
 days in the month. Our final non-U.S. sample has 8,547,495,960 trades and 12,852,696,038 quotes. We
 compute the percent-cost benchmarks and proxies and cost-per-volume benchmark and proxies for 18,472
 firms in 1,412,042 stock-months. For the proxies that require a market return we use the local country
 value-weighted market portfolio.
 We checked the quality of our sample drawn from TRTH by replicating the average effective
 spreads in Brockman, Chung and Perignon (2009) who compiled an intra-data, trade and quote database
 from Bloomberg over the 21 month period from October 1, 2002 to June 30, 2004 (i.e., 455 trading days).
 They required a minimum of 200 days with at least one trade during the sample period in order to
 eliminate inactively traded firms. Firms with market capitalization less than $100 million and exchanges
 with less than ten sample firms are also excluded from their sample. From the authors, we obtained the
 list of company names used in the study and determined whether our data produced the same effective
 spreads as Bloomberg over this period. We could find only about half of these names in our data which is
 not surprising given that there are name changes, acquisitions and removal of stocks from Bloomberg
 over time and our data is the common set across TRTH and Datastream.
 7 Following the methodology of Hasbrouck (2009), a stock must meet five criteria to be eligible: (1) it has to be a common stock, (2) it has to be present on the first and last TAQ master file for the year, (3) it has to have the NYSE, AMEX or NASDAQ as the primary listing exchange, (4) it does not change primary exchange, ticker symbol or cusip over the year, and (5) has to be listed in CRSP. We use the sample of Goyenko, Holden, and Trzcinka (2009) for the years 1996 – 2005 and extend the sample through 2007.
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 Appendix B shows that the average difference in effective spreads between the two databases is 3
 basis points. This is 3.2% of the average spread of 97 basis points in our database over these 455 days
 across all stocks and all markets. If we test the hypothesis that the difference across all markets is zero,
 the t-statistic is .45 which suggests that the data are identical. However, we computed the standard error
 of effective spreads on the matched stocks over these 455 days. If we use this standard error and test the
 hypothesis of no difference between the two databases market-by-market, twenty-one of the markets show
 a statistically significant difference between the two databases (p values less than .05). Of the statistically
 significant differences, there are nine markets with more than a 25% absolute difference in average
 effective spreads between the two databases. The largest difference is the Johannesburg Stock Exchange
 where our average effective spread is 178.8% of the number reported in Brockman et. al.
 We believe that while the average difference across the entire database is negligible, the nine
 markets with more than a 25% difference may be a problem for analysis of these markets if the TRTH is
 in error8. We have available an additional dataset for one of these markets, the Helsinki Stock Exchange
 which has a 30% difference in average spreads between the two databases. We checked the trades in our
 database against the Nordic Security Depository, which is the central clearing agency for all trading in
 Finland. It includes the complete, official trading records of all trading in securities listed on the Helsinki
 Stock Exchange. The random checks we performed showed the trades agree so that if a trade of 200
 shares at 10kr shows in the TRTH database, we will see a purchase of 200 shares at 10kr and a
 corresponding sale of 200 shares in the Depository data. We performed the random trades across all
 twelve years of our data, not just the overlapping period with the BCP study and we believe that for this
 market the TRTH database exactly replicates trades reported in the central clearing agency. This finding
 taken together with the small, insignificant overall difference and the roughly equal number of large
 8 Bloomberg keeps only two years on historical intraday data. We download a sample of Chinese stock data from Bloomberg and compare with the corresponding TRTH data in 2010. We find that the quote data are near identical but there are more trades from Bloomberg. Thompson Reuters claims that they could identify the “missing” trades from the Bloomberg dataset in the raw data of TRTH. They further explain that TRTH only reports trades after filtering out the duplicates from the raw exchange data which consists of high-frequency calendar time snapshots of recent transactions.
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 positive and large negative differences suggest that the TRTH data are at least as reliable as the
 Bloomberg data assembled by Brockman et. al.
 Table 1 provides the equally-weighted mean of the monthly percent-cost benchmarks and
 proxies. Each row represents a different exchange. For example, looking at the first row, the country is
 Argentina and the exchange is Buenos Aires, which is short for the Buenos Aires Stock Exchange. Of
 particular importance, the global average of the FHT proxy is 0.018 (i.e., 1.8% of the price), which is
 relatively close to the global average of the percent effective spread benchmark of 0.023. Table 2 provides
 the equally-weighted mean of the monthly cost-per-volume benchmarks and proxies. Of particular
 importance, the global average for each of the cost-per-volume proxies is an order of magnitude larger
 than the global average of lambda at 55.6*10-6. The closest proxy is Extended Roll Impact at 129*10-6,
 but none of the cost-per-volume proxies are on the same scale as lambda.
 Figures 1 and 2 allow us to look at patterns in the data over time. Figure 1 presents the equally-
 weighted mean of the monthly percent effective spread for seven exchanges around the world during the
 sample period (January 1996 to December 2007). It is not a surprise that the percent effective spread for
 New York and NASDAQ have declined significantly over the period (see Chordia, Roll, and
 Subrahmanyam 2008 and many others). More interesting are other exchanges. Bombay’s percent
 effective spread declined 80% over the period. Sao Paulo’s percent effective spread is relatively high, but
 still declined by a third over the period. Frankfurt’s percent effective spread more than doubled from 2000
 to 2003, before returning to the prior level. Perhaps the most surprising pattern is Shanghai’s percent
 effective spread, which is one of the lowest in the world over most of the sample period. Not shown is
 Shenzhen’s percent effective spread, which is close to Shanghai over the whole period.
 Figure 2 presents the equally-weighted mean of the monthly lambda for seven exchanges around
 the world during the sample period (January 1996 to December 2007). The y-axis is on a log-scale
 because the values of lambda by exchange differ by many five orders of magnitude. Across all seven
 exchanges, lambda is relatively steady from 1996 – 2003 and there is downtrend from 2004 – 2007. Sao
 Paulo’s lambda is relatively high. Bombay’s lambda has declined more than most other exchanges.
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 Shanghai lambda are relatively low. Not shown is Shenzhen’s lambda, which is close to Shanghai over
 the whole period.
 5. Results
 5.1. The Percent-Cost Results
 Tables 3 – 5 report monthly percent-cost proxies compared with percent-cost benchmarks
 (percent effective spread, percent quoted spread, percent realized spread, and percent price impact).
 Tables 3, 4, and 5 each report on one of three performance dimensions: (1) average cross-sectional
 correlation, (2) portfolio time-series correlation, and (3) average root mean squared error.
 Turning to Table 3, the performance criterion is the average cross-sectional correlation between
 each percent-cost proxy and the percent-cost benchmark based on individual firms. This is computed in
 the spirit of Fama and MacBeth (1973) by: (1) calculating for each month the cross-sectional correlation
 across all firms on a given exchange, and then (2) calculating the average correlation value over all
 months available for that exchange.
 Panel A reports each percent-cost proxy compared to percent effective spread for each exchange
 and for the global average. Panel B reports the global average of each percent-cost proxy compared to the
 other percent-cost benchmarks: (1) percent quoted spread, (2) percent realized spread, and (3) percent
 price impact. A solid box is placed around the highest correlation in the row (i.e., the highest correlation
 for a given exchange). A dashed box is placed around correlations that are statistically indistinguishable
 from the highest correlation in the row at the 5% level.9 For example in the first row for the Buenos Aires
 Stock Exchange, the new proxy FHT has the highest average cross-sectional correlation with percent
 effective spread at 0.602 and there are no dashed boxes – so all of the rest of the correlations in the first
 9 In Tables 3 and 6, we test whether the cross-sectional correlations are different between proxies on the same row by t-tests on the time-series of correlations in the spirit of Fama-MacBeth. Specifically, we calculate the cross-sectional correlation of each proxy for each month and then regress the correlations of one proxy on the correlations of another proxy. We assume that the time series of correlations of each proxy is i.i.d. over time, and test if the regression intercept is zero and the slope is one. Standard errors are adjusted for autocorrelation with a Newey-West correction using four lags.
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 row are statistically lower than 0.602. Boldfaced correlations are statistically different from zero at the
 5% level.10 Nearly all correlations in the table are statistically different from zero.
 FHT strongly dominates the effective spread comparisons. FHT has the highest correlation (solid
 box) on 40 out of 43 exchanges. The FHT correlation is statistically higher than the correlation of any
 other proxy on 35 exchanges. FHT has a global average correlation of 0.589, which far higher than the
 second place value of 0.486 and which is statistically higher than the correlation for any other proxy. LOT
 Mixed, LOT Y-split, and Zeros all have a global average correlation in the 0.40’s, so it was very
 reasonable for the prior literature to have used these proxies. However, the FHT proxy presents an
 opportunity to raise the bar higher.
 Figure 3A plots the cross-sectional correlations of six percent-cost proxies with percent effective
 spread over time. These are global averages of the cross-sectional correlations across all exchanges for
 which we have the full sample (all 144 months) of data. The cross-sectional correlation for FHT stays
 roughly in the 0.50 – 0.65 range over the entire sample period and is always strictly greater than the cross-
 sectional correlation for any other percent cost proxy.11 In other words, the FHT cross-sectional
 correlation is not only the highest on average, but is also the highest at every point in time.
 Two exchanges, Shanghai and Shenzhen, are notably different. The correlations for all of the
 proxies for these two exchanges are less than 0.15. For Shanghai the highest correlation is 0.097 (FHT)
 and for Shenzhen the highest correlation is 0.145 (LOT Mixed).12 This low correlation is persistent over
 time and is not driven by outliers or other statistical problems. While the ultimate reason is not clear, it
 10 We test all correlations in Tables 3, 4, 6, and 7 to see if they are statistically different from zero and highlight the correlations that are significant in boldface. For an estimated correlation , Swinscow (1997, Ch. 11) gives the
 appropriate test statistic as
 2
 2
 1
 Dt
 ,
 where D is the sample size. 11 Two percent-cost proxies are not included in the graph to avoid over-crowding. The LOT Mixed cross-sectional correlations are very similar to LOT Y-split. The Roll cross-sectional correlations are between Extended Roll and Zeros2. 12 In China, each company has two types of shares: “A shares” which can only be owned by Chinese investors and “B shares” which can be owned by non-Chinese investors. In all figures and tables we show the results for A shares only. However, the results for B shares only and for A shares and B shares combined are qualitatively the same.
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 may relate to the stock market being heavily driven by individuals as opposed to institutional traders.
 Barber, Lee, Liu, and Odean (2009) provide evidence that individuals do 90% of the trading in Taiwan
 and suffer losses of 2.8% of personal income due primarily to aggressive orders. Consistent with idea of
 active, aggressive trading by individuals, they note that during their sample period there is remarkable
 high annual turnover of 294% in Taiwan and 511% in China – contrasted with 97% on the NYSE. If
 individuals are relatively uninformed, then this would imply a low degree of adverse selection, which is a
 potential explanation of the low percent effective spreads in Taiwan, Shanghai, and Shenzhen. We
 formally investigate systematic differences in proxy performance in section 6.
 In panel B, FHT strongly dominates the other percent cost comparisons. FHT has the highest
 global average correlation with percent quoted spread (0.654), percent realized spread (0.416), and
 percent price impact (0.370). In all three cases, FHT is statistically higher than that of any other proxy.
 We post 17 online tables at www.kelley.iu.edu/cholden/fhtsupplements.pdf. In Online Tables 1-3, FHT
 has the highest correlation with respect to percent quoted spread on 35 exchanges, the highest correlation
 with respect to percent realized spread on 33 exchanges, and the highest correlation with respect to
 percent price impact on 35 exchanges.
 Next, we form equally-weighted portfolios across all stocks on a given exchange for month i.
 Then, we compute a portfolio percent-cost proxy in month i by taking the average of that percent-cost
 proxy over all stocks on a given exchange in month i. Table 4 reports the time-series correlation between
 each portfolio percent-cost proxy and the portfolio percent-cost benchmarks. Again, a solid box identifies
 the highest correlation in the row and a dashed box indicates correlations that are statistically
 indistinguishable from the highest correlation in the row at the 5% level.13 Boldfaced correlations are
 statistically different from zero at the 5% level. Panel A reports each percent-cost proxy compared to
 percent effective spread for each exchange and the global average and panel B reports the global average
 of each percent-cost proxy compared to the three other percent-cost benchmarks.
 13 In Tables 4, 8, and 11, we test whether time-series correlations are statistically different from each other using Fisher’s Z-test.
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 FHT dominates the percent effective spread comparisons, but not quite as strongly as before. FHT
 has the highest portfolio time-series correlation on 28 out of 43 exchanges. FHT has the highest
 correlation or is insignificantly different from the highest on 37 exchanges. FHT has a global average
 correlation of 0.708, which far higher than the second place value of 0.580 and is statistically higher than
 the correlation for any other proxy. Remarkably, four exchanges have correlations of 95% or above and
 twenty two exchanges have correlations of 80% or above. Analogous to what Goyenko, Holden, and
 Trzcinka (2009) found in the U.S., portfolio time-series correlations are much higher than average cross-
 sectional correlations based on individual stocks.
 In panel B, FHT strongly dominates the other percent cost comparisons. FHT has the highest
 global average correlation with percent quoted spread (0.771), percent realized spread (0.468), and
 percent price impact (0.557). FHT is statistically higher than any other proxy with respect to all three
 benchmarks. In Online Tables 4-6, FHT has the highest correlation with respect to percent quoted spread,
 percent realized spread, percent price impact and on 32 exchanges, 21 exchanges, and 17 exchanges,
 respectively. Also with respect to the same three benchmarks, FHT has the highest correlation or is
 insignificantly different from the highest on 37 exchanges, 38 exchanges, and 37 exchanges, respectively.
 Table 5 reports the average root mean squared error (RMSE) between each percent-cost proxy
 and percent-cost benchmarks based on individual firms. The root mean squared error is calculated every
 month for a given exchange and then averaged over all sample months. A solid box identifies the lowest
 RMSE in the row and a dashed box indicates RMSEs that are statistically indistinguishable from the
 lowest RMSE in the row.14 Boldfaced RMSE indicates that the predictive power of the variation in the
 proxy is statistically different from zero at the 5% level.15 Panel A reports each percent-cost proxy
 14 In Tables 5-6, 9, 12, and 13, we test whether RMSEs are statistically different from each other using a paired t-test. 15 In Tables 5-6, 9, 12, and 13, we test whether RMSEs are statistically significant using the U-statistic developed by Theil (1966). Here, if U2 = 1, then the proxy has zero predictive power (i.e., it is no better at predicting the benchmark than the sample mean). If U2 = 0, then the proxy perfectly predicts the benchmark. We test if U2 is significantly less than 1 based on an F distribution where the number of degrees of freedom for both the numerator and the denominator is the sample size.
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 compared to percent effective spread for each exchange and the global average and panel B reports the
 global average of each percent-cost proxy compared to the three other percent-cost benchmarks.
 In panel A, strikingly few of the RMSEs are statistically significant (boldfaced). FHT is the main
 exception and dominates the percent effective spread comparison. FHT is statistically significant on 27
 out of 43 exchanges. FHT has the lowest RMSE on 39 exchanges. FHT has a global average RMSE of
 0.0259, which far lower than the second place value of 0.0362 and is statistically lower than the RMSE of
 any other proxy.
 In panel B, FHT dominates the percent quoted spread comparison. FHT has the lowest global
 average RMSE with percent quoted spread (0.0278), which far lower than the second place value of
 0.0419 and is statistically lower than the RMSE of any other proxy. In Online Table 7, FHT is statistically
 significant with respect to percent quoted spread on 32 exchanges and has the lowest RMSE on 40
 exchanges.
 The percent realized spread and percent price impact comparison yield a different result. Two
 proxies, FHT and Extended Roll, do better than the rest. For the global average, FHT has the lowest
 RMSE with respect to percent realized spread (0.0294) and percent price impact (0.0278), but neither one
 is statistically significant. Further, Extended Roll is statistically indistinguishable from FHT with respect
 to percent price impact (0.0331), but is also not statistically significant. In Online Table 8, FHT has the
 lowest RMSE with respect to percent realized spread on 17 exchanges and is statistically significant on 9
 exchanges. Further, Extended Roll has the lowest RMSE with respect to percent realized spread on 22
 exchanges, but is statistically significant on none. In Online Table 9, FHT has the lowest RMSE with
 respect to percent price impact on 12 exchanges, but is statistically significant on only one exchange.
 Extended Roll has the lowest RMSE with respect to percent realized spread on 28 exchanges, but is
 statistically significant on none. Based on the general absence of statistical significance, we conclude that
 none of the proxies seems to capture the level of percent realized spread or percent price impact.
 To summarize Tables 3 – 5, the new measure FHT strongly dominates prior percent-cost proxies.
 It is highly correlated with percent effective spread, percent quoted spread, percent realized spread, and
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 percent price impact. It captures the level of percent effective spread and percent quoted spread, but does
 not capture the level of percent realized spread or percent price impact.
 Figure 3B graphs FHT versus the four percent cost benchmarks over time (January 1996 to
 December 2007). These are global averages of FHT and the four benchmarks across all exchanges for
 which we have the full 144 months of data. It is visually clear that FHT is strongly correlated with the
 percent effective spread and percent quoted spread. FHT is less correlated with percent realized spread
 and percent price impact. In terms of levels, FHT is very close to percent effective spread and less close
 to the other three benchmarks.
 5.2. The Cost-Per-Volume Results
 Tables 6 – 8 report monthly cost-per-volume proxies compared with the benchmark lambda (the
 slope of the price function). Each table reports on one of three performance dimensions.
 Table 6 reports the average cross-sectional correlation between each cost-per-volume proxy and
 lambda for each exchange and for the global average. As before, the correlations are based on individual
 firms and computed in the spirit of Fama and MacBeth (1973). Four proxies do better than the rest. FHT
 Impact, LOT Mixed Impact, Amihud, and Zeros Impact have the highest average cross-sectional
 correlation on 16 exchanges, 10 exchanges, 9 exchanges, and 7 exchanges, respectively. The same four
 has the highest correlation or is insignificantly different from the highest on 24 exchanges, 21 exchanges,
 9 exchanges, and 14 exchanges, respectively. For the global average, FHT Impact has the highest
 correlation (0.476), which is statistically higher than any other proxy. LOT Mixed Impact, Amihud, and
 Zeros Impact are not far behind at 0.467, 0.451, and 0.448, respectively.
 Figure 4A plots the cross-sectional correlations of four cost-per-volume proxies with lambda over
 time (January 1996 to December 2007). These are global averages of the cross-sectional correlations
 across all exchanges for which we have the full 144 months of data. The cross-sectional correlations of all
 four proxies, FHT Impact, LOT Mixed Impact, Zeros Impact, and Amihud, are very close over the entire
 sample. The cross-sectional correlations stays roughly in the 0.40 – 0.55 range over most of the sample
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 period, but decline into the 0.30’s towards the end. In other words, the cross-sectional correlations of
 these four proxies are not only very similar on average, but are very similar at every point in time.
 As before, we form equally-weighted portfolios across all stocks on a given exchange for month
 i. Then, a portfolio cost-per-volume proxy in month i is computed by taking the average of that cost-per-
 volume proxy over all stocks on a given exchange in month i. Table 7 reports the time-series correlation
 between each portfolio cost-per-volume proxy and the portfolio lambda benchmark for each exchange
 and for the global average. A different set of four proxies do better than the rest. Amihud, FHT Impact,
 Roll Impact, and Zeros Impact have the highest portfolio time-series correlation on 9 exchanges, 6
 exchanges, 5 exchanges, and 4 exchanges, respectively. The same four has the highest correlation or is
 insignificantly different from the highest on 34 exchanges, 33 exchanges, 30 exchanges, and 34
 exchanges, respectively. For the global average, Zeros Impact has the highest correlation (0.483).
 Amihud, FHT Impact, Roll Impact are insignificantly different at 0.480, 0.479, and 0.471, respectively.
 To summarize Tables 6 and 7, FHT Impact, Zeros Impact, and Amihud perform well on both
 average cross-sectional correlations and portfolio time-series correlations. LOT Mixed Impact does not do
 as well on portfolio time-series correlations and Roll Impact does not do as well on average cross-
 sectional correlations. Therefore, we conclude that FHT Impact, Zeros Impact, and Amihud are the most
 correlated proxies with respect to lambda.
 Table 8 reports the average RMSE between each cost-per-volume proxy and the Lambda
 benchmark based on individual firms. As before, the RMSE is calculated every month for a given
 exchange and then averaged over all sample months. All of the RMSEs are statistically insignificant. This
 is consistent with the descriptive statistics result that none of the cost-per-volume proxies was close to the
 level of lambda. Also consistent with the descriptive statistics, Extend Roll Impact does better than any
 other proxy. Based on the complete absence of statistical significance, we conclude that none of the
 proxies captures the level of lambda.
 To summarize Tables 6 – 8, we find that the best cost-per-volume proxies are FHT Impact, Zeros
 Impact, and Amihud. All three are highly correlated with lambda, but do not capture the level of lambda.
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 Figure 4B graphs FHT Impact, Zeros Impact, and Amihud versus lambda over time (January
 1996 to December 2007). These are global averages of the three cost-per-volume proxies and lambda
 across all exchanges for which we have the full 144 months of data. It is visually clear that all three
 proxies are correlated with lambda. However, the y-axis is on a log-scale and so it is immediately clear
 that none of the proxies is on the same scale as lambda.
 6. Determinants of Performance of the Best Liquidity Proxies
 The performance of the best liquidity proxies varies across exchanges and over time (see Tables
 3, 4, 7, 8 and Figures 3A and 4A). A natural question is whether there are economic, institutional and
 market factors that explain these variations? While the theories that motivate the measures do not suggest
 any obvious variables, recent papers give some guidance.
 Barber, Lee, Liu, and Odean (2009) hypothesize that a combination of overconfidence and the
 desire to gamble results in excess trading by individual investors. They show that Taiwan investors who
 engage in excess trading lose money relative to a buy and hold portfolio. The relatively poor performance
 of liquidity proxies in Taiwan, Shanghai, and Shenzhen exchanges may be related to excess trading in
 these markets. We proxy for excess trading by using turnover and make the following hypothesis.
 H1: Turnover is inversely related to liquidity proxy performance.
 The information environment of a market is another factor that could potentially influence
 liquidity proxy performance. Morck, Yeung and Yu (2000) argue that countries with poor and uncertain
 protection of private property rights have higher “synchronicity,” defined as the R2 of individual stock
 returns when regressed on the corresponding country market portfolio. In other words, such countries
 have less local information and individual stock returns are more driven by the market. A market in which
 trading is driven by market- wide information rather than stock specific information would weaken the
 empirical relationship between stock specific information (such as volatility) and transaction costs. This
 may also be related to the level of disclosure in the market (see Gelos and Wei (2005) ).
 H2: Synchronicity is inversely related and disclosure is positively related to liquidity proxy
 performance.
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 Bhattacharya and Daouk (2002) find that the prosecution of insider trading cases lowers the cost
 of capital. We hypothesize that the prosecution of insider trading cases will increase market quality,
 which will increase the performance of liquidity proxies.
 H3: Prosecution of insider trading cases is directly related to liquidity proxy performance.
 Based on our hypotheses, we use the following explanatory variables:
 itTurnover = The average turnover of all stocks on exchange i during month t. Turnover is computed
 daily as (currency value of volume traded)/(market capitalization) and then averaged over the month,
 itSynchronicity = The cross-sectional average R-squared of a regression of individual stock returns
 on the corresponding country market portfolio and lag returns by exchange-month.
 InsiderTradingi = 1 if there has been prosecution of insider trading cases from exchange i reported by
 Bhattacharya and Daouk (2002) and 0 otherwise.
 Disclosurei = disclosure index for exchange i and it is based on survey results about the level and
 availability of financial disclosure in the annual Global Competitiveness Report issued by the World
 Economic Forum Average scores for 1999 and 2000 divided by 10 such that the score falls in the 0-1
 range (Gelos and Wei 2005). The higher the number, the better the informational environment.
 To control for other possible influences, such as the difficulty and cost of predicting transactions
 costs, we add the following control variables:
 AveEffSpreadit = Average value of effective spread during exchange-month it,
 CoeffVarEffSpreadit = Coefficient of variation of effective spread during exchange-month it,
 itAveLambda = Average value of lambda during exchange-month it,
 itCoeffVarLambda = Coefficient of variation of lambda during exchange-month it,
 itExtremeHighReturns = 1 if the exchange-month is in the top 5% of monthly local market returns
 and 0 otherwise,
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 itExtremeLowReturns = 1 if the exchange-month is in the bottom 5% of monthly local market
 returns and 0 otherwise, and
 itMarketVolatility = The standard deviation of the time series of local market returns. Specifically,
 the market return is the value weighted total return of all stocks in Datastream for a non-U.S.
 exchange and the CRSP value weighted total return for an U.S. exchange.
 iExchangeDummy = 1 if the exchange being analyzed is exchange i and 0 otherwise.
 We start by considering what determines the correlation in an exchange-month between the best
 proxies and a benchmark. Specifically, we run a panel regression of the correlation in an exchange-month
 between one of the best proxies and a benchmark on institutional variables, on market variables, and
 sometimes on dummy variables for each exchange. Here is the regression
 1 2
 3 4 5
 ( , )
 it it it
 it it it
 Correlation Best Proxy Benchmark b AveBenchmark b CoeffVarBenchmark
 b Synchronicity b Turnover b ExtremeHighReturns
 43
 61
 it i i iti
 b ExtremeLowReturns c ExchangeDummy
 (15)
 Table 9 presents the results. Examining the first column, we see that lower Synchronicity and
 lower Turnover lead to a higher correlation of FHT with Effective Spread, providing support for H1 and
 H2. Turning to columns three, five and seven, a higher average value of lambda leads to a higher
 correlation of lambda with FHT Impact and Zeros Impact, but not Amihud. Also a lower Turnover leads
 to a higher correlation of Zeros Impact and Lambda, providing support for H1. As an alternative
 specification, we add the cross-sectional variable Disclosure, drop the ExchangeDummies, and substitute
 Market Volatility in place of the two ExtremeReturn variables. In the second column, we see that lower
 Synchronicity and higher Disclosure lead to a higher correlation of FHT with Effective Spread, providing
 support for H2. In columns four, six and eight, a lower coefficient of variation, lower turnover, and lower
 market volatility lead to a higher correlation of lambda with the best three cost-per-volume proxies,
 providing support for H1.
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 Next we focus on the cross-exchange determinants of our performance metrics. Specifically, we
 run cross-sectional regressions where the dependent variables are the average cross-sectional correlation
 between proxies and benchmarks by exchange and the portfolio time-series correlation by exchange16.
 The independent variables are the same institutional and market variables considered above. Here is the
 regression
 1 2
 3 4
 ( , )
 i i i
 i i i
 Performance Metric Best Proxy Benchmark b AveBenchmark b CoeffVarBenchmark
 b Synchronicity b InsiderTrading (16)
 Table 10 presents the results. Examining the first and second column, we see that lower
 Synchronicity leads to higher average cross-sectional correlations of FHT with Effective Spread and to
 higher portfolio time-series correlations of FHT with Effective Spread, providing support for H2. Further,
 higher average value of effective spread and greater likelihood of prosecuting insider traders lead to
 higher portfolio time-series correlations of FHT with Effective Spread, providing support for H3. Turning
 to columns three, four and five, a lower coefficient of variation of lambda leads to a higher average cross-
 sectional correlation of lambda with the best three cost-per-volume proxies. In columns six, seven and
 eight, higher synchronicity and greater likelihood of prosecuting insider traders leads to higher portfolio
 time-series correlations of lambda with the best three cost-per-volume proxies, providing support for H2
 and H3.
 In summary, we find support for all three hypotheses. That is, lower synchronicity, higher
 disclosure, lower turnover, and greater likelihood of prosecuting insider trading lead to higher
 performance of the best liquidity proxies.
 7. Conclusion
 We compare percent-cost and cost-per-volume liquidity proxies constructed from low-frequency
 (daily) stock data to liquidity benchmarks computed from high-frequency (intraday) data. Our sample
 contains 8.5 billion trades and 12.9 billion quotes representing 18,472 firms on 43 exchanges around the 16 In other words, the values in Tables 3, 4, 6 and 7.
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 world from January 1996 to December 2007. We evaluate eight percent-cost proxies (including a new
 one) relative to four percent-cost benchmarks: percent effective spread, percent quoted spread, percent
 realized spread, and percent price impact. We examine eleven cost-per-volume proxies (including a new
 one) relative to a cost-per-volume benchmark: the slope of the price function “lambda.” We test three
 dimensions: average cross-sectional correlation with the benchmarks, portfolio correlation with the
 benchmarks, and prediction accuracy.
 We find that a new measure, FHT, strongly dominates prior percent cost proxies. It is highly
 correlated with percent effective spread, percent quoted spread, percent realized spread, and percent price
 impact. It captures the level of percent effective spread and percent quoted spread, but does not capture
 the level of percent realized spread or percent price impact. We find that the best cost-per-volume proxies
 are FHT Impact, Zeros Impact, and Amihud. All three are highly correlated with lambda, but do not
 capture the level of lambda. In portfolios, the time-series correlation between the liquidity proxies and
 liquidity benchmarks is often so high that researchers can just use daily data even if high-frequency data
 is available. We find evidence that is consistent with the information environment that lower
 synchronicity, higher disclosure, lower turnover, and greater likelihood of prosecuting insider trading lead
 to higher performance of the best liquidity proxies.
 Our conclusion is that intraday liquidity benchmarks can be effectively captured by proxies based
 on daily data. While the widely used Amihud measure captures the cost-per-volume benchmark (lambda)
 well, researchers can easily improve on using zeros as a measure of percent cost benchmarks by using the
 new FHT proxy.
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 Appendix A: Existing Low-Frequency Proxies.
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 Appendix A of Holden (2009) and detailed examples are available at: www.kelley.iu.edu/cholden/examples.pdf.
 Lesmond, Ogden, and Trzcinka (1999)
 1 2
 2 1 2 1
 1
 1
 2 1
 , , ,0
 2
 2
 , where is the trans cost to buy (sell).
 1
 1
 where is the own return (
 t mt
 mt mt
 t mt
 t mt
 LOT Mixed
 R Rn
 R RMax N N
 R Rn
 R R
 1 2
 market return), is the return
 volatility, and is the stock's market sensitivity,
 . . 0, 0, 0, 0. is capped at a max value of 1.5.S T LOT Mixed
 Region 0 is 0jtR , region 1 is 0jtR and 0mtR , and region 2 is 0jtR
 and 0mtR .

Page 30
						

28
 Goyenko, Holden, and Trzcinka (2009)
 2 1 -LOT Y split where everything is the same as LOT Mixed, except
 that region 0 is 0jtR , region 1 is 0jtR , and region 2 is 0jtR and no
 upper bound cap is imposed.Lesmond, Ogden, and Trzcinka (1999)
 ,ZRD
 ZerosTD NTD
 where ZRD = the number of zero returns days, TD = number
 of trading days, and NTD = number of no-trade days in a given stock-month. Goyenko, Holden, and Trzcinka (2009)
 # of positive volume days with zero return2 .Zeros
 TD NTD
 Amihud (2002) t
 t
 rAmihud Average
 Volume
 , where tr is the stock return on day t and
 tVolume is the currency value of volume on day t in units of local currency.
 Goyenko, Holden, and Trzcinka (2009)
 i
 i
 Percent Cost Proxy = .
 Average Daily Currency VolumeiExtended Amihud Proxy We test eight versions
 of this class of cost-per-volume measures based on eight different percent-cost proxies. They are: Roll Impact, Extended Roll Impact, Effective Tick Impact, LOT Mixed Impact, LOT Y-split Impact, Zeros Impact, Zeros2 Impact, and FHT Impact.
 Pastor and Stambaugh (2002)
 Pastor and Stambaugh , from the regression:
 1e e
 t t t t tr r sign r Volume , where etr is the stock’s excess return
 above the CRSP VWMR on day t, is the intercept, and are regression
 coefficients, and t is the error term.
 Amivest t
 t
 VolumeAmivest Average
 r
 All dollar spread proxies are converted to percent spread proxies by dividing by the average price P in a given stock-month.
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 Figure 1 Equally-weighted, Monthly Percent Effective Spread by Exchange over Time (Jan. 1996 – Dec. 2007).
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 Figure 2 Equally-weighted, Monthly Lambda by Exchange over Time (Jan. 1996 – Dec. 2007).
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 Figure 3A Cross-Sectional Correlations(Proxy, Percent Effective Spread) Over Time (1/1996 – 12/2007).
 Figure 3B FHT vs. Four Percent-Cost Benchmarks over Time (1/1996 – 12/2007).
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 Figure 4A Cross-Sectional Correlations(Proxy, Lambda) Over Time Figure (1/1996 – 12/2007).
 4B FHT Impact, Zeros Impact, and Amihud vs. Lambda Over Time (1/1996 – 12/2007).
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 Table 1Mean of the Monthly Percent Cost Benchmarks and Proxies
 Country Exchange
 % Effec‐tive 
 Spread
 % Quot ed 
 Spread
 % Real  ized 
 Spread
 %       Price Impact Roll
 Extend‐ed      Roll
 Effec‐tive Tick
 LOT Mixed
 LOT    Y‐split FHT Zeros Zeros2 Stocks
 Stock‐Months
 Start Date
 End Date
 Argentina Buenos Ar. 0.023 0.036 0.012 0.011 0.012 0.001 0.029 0.060 0.056 0.023 0.324 0.164 72           4,889           7/98 12/07Australia Australian 0.036 0.045 0.020 0.017 0.029 0.002 0.053 0.110 0.093 0.041 0.336 0.207 1,871     100,266      1/96 12/07Austria Vienna 0.013 0.013 0.005 0.008 0.010 0.000 0.003 0.029 0.037 0.006 0.124 0.083 73           3,697           1/99 12/07Belgium Brussels 0.015 0.017 0.006 0.009 0.013 0.001 0.005 0.036 0.020 0.011 0.189 0.129 68           3,480           1/99 12/07Brazil Sao Paulo 0.047 0.070 0.022 0.025 0.024 0.002 0.022 0.094 0.084 0.033 0.292 0.119 286        9,301           6/98 12/07Canada Toronto 0.030 0.035 0.013 0.017 0.029 0.001 0.031 0.077 0.044 0.025 0.212 0.136 360        26,203        1/96 12/07Chile Santiago 0.028 0.037 0.021 0.007 0.007 0.000 0.005 0.103 0.061 0.016 0.341 0.184 114        4,036           6/02 12/07China Shanghai 0.004 0.003 0.000 0.004 0.011 0.000 0.003 0.019 0.008 0.003 0.052 0.031 802        77,344        1/96 12/07China Shenzhen 0.004 0.003 0.000 0.004 0.012 0.000 0.003 0.015 0.005 0.003 0.050 0.029 527        58,193        1/96 12/07Denmark Copenhag. 0.019 0.022 0.016 0.004 0.014 0.000 0.012 0.043 0.029 0.014 0.282 0.145 150        7,137           1/96 12/07France Paris 0.018 0.019 0.011 0.007 0.013 0.002 0.004 0.029 0.015 0.008 0.132 0.093 541        31,819        1/99 12/07Finland Helsinki 0.017 0.023 0.014 0.003 0.017 0.000 0.013 0.048 0.032 0.016 0.244 0.125 121        8,445           1/99 12/07Germany Frankfurt 0.025 0.027 0.006 0.018 0.020 0.001 0.014 0.040 0.019 0.011 0.128 0.086 587        28,292        1/99 12/07Greece Athens 0.019 0.018 0.008 0.011 0.017 0.011 0.012 0.034 0.014 0.010 0.145 0.132 266        19,157        1/01 12/07Hong Kong Hong Kong 0.026 0.036 0.017 0.009 0.021 0.001 0.025 0.074 0.054 0.027 0.277 0.164 774        74,691        1/96 12/07India Bombay 0.033 0.038 0.016 0.017 0.026 0.002 0.011 0.094 0.044 0.022 0.135 0.055 1,070     89,081        4/96 12/07Indonesia Jakarta 0.045 0.075 0.025 0.020 0.037 0.002 0.062 0.184 0.146 0.062 0.443 0.280 315        23,467        1/96 12/07Ireland Irish 0.024 0.032 0.018 0.005 0.021 0.001 0.026 0.086 0.074 0.021 0.239 0.141 29           2,088           6/00 12/07Israel Tel Aviv 0.048 0.070 0.016 0.032 0.016 0.001 0.009 0.077 0.058 0.025 0.289 0.071 474        26,962        1/96 12/07Italy Milan 0.007 0.008 0.004 0.003 0.044 0.122 0.004 0.025 0.010 0.006 0.083 0.071 194        15,405        1/99 12/07Japan Tokyo 0.010 0.013 0.003 0.007 0.014 0.000 0.011 0.030 0.014 0.009 0.133 0.101 2,264     253,786      1/96 12/07Japan Osaka 0.015 0.024 0.008 0.007 0.019 0.001 0.025 0.072 0.053 0.026 0.342 0.168 268        30,255        1/96 12/07Malaysia Kuala Lum. 0.022 0.035 0.008 0.014 0.020 0.001 0.024 0.068 0.035 0.020 0.284 0.201 817        80,557        1/96 12/07Mexico Mexican 0.024 0.047 0.008 0.016 0.011 0.001 0.012 0.060 0.055 0.019 0.272 0.095 120        5,799           1/96 12/07Netherlands AEX 0.015 0.015 0.006 0.010 0.014 0.001 0.010 0.041 0.019 0.011 0.126 0.097 81           6,162           1/99 12/07New Zealand New Zea. 0.025 0.025 0.017 0.008 0.013 0.000 0.035 0.214 0.049 0.023 0.378 0.268 109        6,498           1/96 12/07Norway Oslo 0.024 0.032 0.017 0.007 0.017 0.001 0.021 0.129 0.085 0.019 0.273 0.148 140        9,219           1/96 12/07Philippines Phillipine 0.041 0.068 0.026 0.016 0.029 0.004 0.055 0.172 0.137 0.053 0.442 0.260 196        13,245        1/96 12/07Poland Warsaw 0.040 0.055 0.012 0.028 0.021 0.001 0.014 0.081 0.067 0.019 0.202 0.117 118        6,035           11/00 12/07Portugal Lisbon 0.014 0.014 0.005 0.009 0.011 0.000 0.014 0.032 0.024 0.013 0.238 0.194 43           711              7/05 12/07Singapore Singapore 0.030 0.043 0.017 0.013 0.026 0.001 0.052 0.094 0.070 0.035 0.358 0.253 436        29,582        10/97 12/07South Africa Johannes. 0.037 0.045 0.017 0.019 0.020 0.002 0.035 0.157 0.080 0.033 0.319 0.196 223        19,649        3/96 12/07South Korea Korea 0.015 0.013 0.006 0.010 0.017 0.001 0.004 0.031 0.010 0.007 0.088 0.075 811        78,144        1/96 12/07Spain Barcelona 0.006 0.006 0.002 0.004 0.011 0.002 0.004 0.017 0.006 0.004 0.092 0.086 100        6,740           1/99 12/07Sweden Stockholm 0.016 0.021 0.010 0.006 0.015 0.001 0.013 0.039 0.023 0.013 0.189 0.129 261        23,208        1/96 12/07Switzerland SWX Swiss 0.013 0.014 0.005 0.008 0.012 0.000 0.003 0.028 0.016 0.009 0.195 0.112 178        7,403           1/96 12/07Taiwan Taiwan 0.007 0.007 0.002 0.005 0.010 0.000 0.007 0.024 0.009 0.007 0.117 0.111 662        64,287        1/96 12/07Thailand Thailand 0.025 0.041 0.017 0.008 0.022 0.001 0.018 0.082 0.054 0.028 0.321 0.192 404        35,204        1/96 12/07Turkey Istanbul 0.009 0.008 0.001 0.008 0.012 0.000 0.011 0.031 0.016 0.010 0.165 0.164 247        8,430           1/05 12/07UK London 0.028 0.039 0.024 0.004 0.009 0.001 0.013 0.090 0.069 0.022 0.324 0.264 1,387     58,497        1/96 12/07USA New York 0.007 0.005 0.007 0.000 0.011 0.000 0.000 0.018 0.005 0.003 0.053 0.052 199        13,102        1/96 12/07USA American 0.036 0.033 0.032 0.004 0.023 0.001 0.005 0.054 0.025 0.017 0.160 0.125 74           3,988           1/96 12/07USA NASDAQ 0.025 0.028 0.026 ‐0.001 0.028 0.001 0.001 0.048 0.017 0.012 0.108 0.086 640        37,588        1/96 12/07Global Average 0.023 0.029 0.012 0.010 0.018 0.004 0.017 0.067 0.043 0.018 0.221 0.138 18,472  1,412,042 
 The percent cost benchmarks (percent effective spread, percent quoted spread, percent realized spread, and percent price impact) are calculated from every trade and corresponding BBO quote in the SIRCA Thomson Reuters Tick History database for a sample stock‐month. All percent cost proxies are calculated from daily stock price data for a sample stock‐month. The sample spans 43 exchanges around the world from 1996‐2007. It consists of all stock‐months with at least five positive‐volume days and five non‐zero return days. This results in 1,412,042 stock‐months from 18,472 firms. 
 Percent Cost Benchmarks Percent Cost Proxies
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 Table 2Mean of the Monthly Cost‐Per‐Volume Benchmarks and Proxies
 Cost/Volume Benchmark
 Country Exchange
 Slope of the Price 
 Function Lambda
 Roll Impact
 Extend‐ed       Roll 
 Impact
 Effec‐tive     Tick 
 Impact
 LOT Mixed Impact
 LOT     Y‐split Impact
 FHT Impact
 Zeros Impact
 Zeros2 Impact Amihud
 Paster and Stam‐baugh Amivest
 Stock‐Months
 Argentina Buenos Ar. 40.4 535 34 1,686 3,829 3,948 1,408 19,994 6,588 1,896 14 1.22E+06 4,889Australia Australian 68.0 3,001 332 5,831 15,124 16,170 5,812 32,571 12,446 21,236 ‐39 8.52E+08 100,266Austria Vienna 18.7 231 13 163 1,263 754 323 5,842 2,615 697 15 2.13E+05 3,697Belgium Brussels 27.6 959 71 551 5,224 2,838 1,325 13,323 6,232 2,287 54 5.63E+06 3,480Brazil Sao Paulo 661.8 4,019 282 5,462 20,639 19,848 6,980 29,534 9,381 20,265 ‐857 2.95E+05 9,301Canada Toronto 91.0 3,356 228 3,769 12,618 8,173 3,893 19,591 8,684 10,422 ‐41 2.01E+08 26,203Chile Santiago 0.4 0.6 0.1 0.8 10.7 10.4 1.9 32.3 11.5 3.7 ‐0.02 2.89E+02 4,036China Shanghai 3.6 2.1 0.05 0.8 4.2 1.8 0.7 13.0 10.2 5.2 ‐0.3 1.42E+08 77,344China Shenzhen 4.2 2.1 0.05 0.8 2.6 0.9 0.7 13.5 10.8 5.4 ‐0.2 1.75E+09 58,193Denmark Copenhag. 4.1 106 4 112 498 347 147 2,084 570 207 0.2 2.92E+00 7,137France Paris 31.9 1,052 85 563 3,743 2,442 1,245 13,526 5,922 2,444 17 4.80E+08 31,819Finland Helsinki 8.9 1,121 36 1,115 4,123 3,450 1,631 20,486 5,772 3,707 12 7.87E+07 8,445Germany Frankfurt 89.4 3,141 181 4,053 7,680 4,870 2,816 23,425 12,421 10,368 106 9.69E+05 28,292Greece Athens 73.9 1,324 292 1,417 3,076 1,621 1,094 13,170 10,102 3,712 36 2.57E+07 19,157Hong Kong Hong Kong 12.9 306 32 407 1,612 1,543 577 3,758 1,119 1,867 34 1.55E+09 74,691India Bombay 73.5 5,427 745 4,571 99,122 19,094 7,919 26,232 5,740 16,362 37 7.99E+05 89,081Indonesia Jakarta 0.5 3.8 0.5 6.3 27.7 19.5 6.9 30.6 7.7 36.4 ‐0.1 2.65E+02 23,467Ireland Irish 26.7 11,753 274 11,559 14,437 12,404 13,647 44,686 15,403 69,385 ‐1,579 1.04E+00 2,088Israel Tel Aviv 76.1 844 85 536 5,355 4,164 1,552 14,393 2,306 3,204 13 5.92E+08 26,962Italy Milan 9.9 487 1,148 130 524 338 196 2,603 1,277 482 6 9.41E+08 15,405Japan Tokyo 2.5 3.4 0.1 3.9 10.5 7.6 4.0 48.3 23.3 6.0 0.1 5.24E+07 253,786Japan Osaka 5.7 16.9 0.9 23.4 74.7 61.8 27.8 291.3 106.5 31.4 0.6 1.26E+00 30,255Malaysia Kuala Lum. 65.0 1,360 53 1,602 9,212 3,599 1,688 17,332 7,129 5,821 31 8.28E+08 80,557Mexico Mexican 14.7 145 226 775 4,813 209,471 1,935 7,277 950 6,297 631 6.16E+00 5,799Netherlands AEX 41.4 986 40 1,131 7,923 2,493 1,174 8,783 5,300 2,351 58 5.61E+00 6,162New Zealand New Zea. 38.9 1,036 61 2,738 14,963 5,409 2,325 23,647 11,269 4,694 ‐141 3.21E+08 6,498Norway Oslo 5.9 90 5 139 372 241 130 1,340 397 276 1 4.01E+07 9,219Philippines Phillipine 39.5 5,319 100 3,897 14,467 10,955 5,711 33,601 13,681 6,352 ‐916 4.63E+09 13,245Poland Warsaw 138.7 5,298 417 4,366 14,279 11,942 6,189 43,274 13,854 35,135 188 1.27E‐01 6,035Portugal Lisbon 31.2 1,321 16 1,406 3,928 3,581 1,653 21,725 15,020 4,162 ‐136 1.58E+00 711Singapore Singapore 43.9 2,684 178 5,793 12,876 10,474 4,337 27,469 10,829 13,594 39 5.11E+08 29,582South Africa Johannes. 34.4 1,778 293 3,410 36,958 11,187 3,859 13,792 5,139 26,519 ‐1,615 4.12E+08 19,649South Korea Korea 1.3 0.4 0.02 0.1 0.8 0.4 0.3 2.9 1.4 1.6 ‐0.002 2.75E+10 78,144Spain Barcelona 8.5 77 17 60 157 95 56 1,278 1,060 108 0.2 6.13E+00 6,740Sweden Stockholm 8.6 96 5.0 113 387 263 125 1,288 436 251 2 4.70E+08 23,208Switzerland SWX Swiss 16.5 173 5.1 66 556 423 206 3,175 1,068 393 4 2.65E‐01 7,403Taiwan Taiwan 3.7 10 0.6 10 37 30 14 165 73 60 ‐1 8.07E+09 64,287Thailand Thailand 48.1 355 41 244 1,577 1,257 567 3,485 757 2,659 ‐6 2.40E+09 35,204Turkey Istanbul 17.9 71 1.2 88 169 100 64 1,019 1,005 134 2 4.54E+07 8,430UK London 46.8 508 79 2,058 7,946 9,739 1,999 21,051 12,756 2,464 84 5.16E+07 58,497USA New York 9.3 27 1.0 1.0 64 28 18 242 230 69 1 3.02E+01 13,102       USA American 328.6 3,249 140 1,642 6,514 3,668 2,467 12,757 7,377 14,594 ‐35 5.10E‐02 3,988          USA NASDAQ 117.9 1,498 41 146 2,825 1,574 924 5,356 2,525 4,788 ‐157 2.80E+03 37,588       Global Average 55.6 1,483 129 1,666 7,884 9,038 2,001 12,412 5,061 6,962 ‐96 1.21E+09 1,412,042 
 The cost‐per‐volume benchmark (slope of the price function lambda) is calculated from every trade and corresponding BBO quote in the SIRCA Thomson Reuters Tick History database for a sample stock‐month. All cost‐per‐volume proxies are calculated from daily stock price and volume data for a sample stock‐month. The sample spans 43 exchanges around the world from 1996‐2007. It consists of all stock‐months with at least five positive‐volume days and five non‐zero return days. This results in 1,412,042 stock‐months from 18,472 firms. The means of all price impact benchmarks and proxies are multiplied by 1,000,000, except for the mean of Amivest which is divided by 1,000,000.
 Cost Per Volume Proxies
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 Table 3
 Country Exchange RollExtended 
 RollEffective 
 TickLOT 
 MixedLOT       
 Y‐split FHT Zeros Zeros2 MonthsPanel A: Compared to Percent Effective Spread Argentina Buenos Ar. 0.158 0.261 0.233 0.541 0.566 0.602 0.565 0.151 113Australia Australian 0.431 0.372 0.413 0.579 0.579 0.758 0.557 0.090 144Austria Vienna 0.296 0.165 0.273 0.567 0.566 0.653 0.506 0.290 108Belgium Brussels 0.290 0.218 0.357 0.564 0.542 0.573 0.389 0.168 108Brazil Sao Paulo 0.387 0.292 0.373 0.603 0.616 0.640 0.564 0.196 115Canada Toronto 0.595 0.336 0.474 0.605 0.600 0.751 0.498 0.281 144Chile Santiago 0.240 0.287 0.158 0.414 0.439 0.531 0.449 0.157 67China Shanghai ‐0.020 0.030 0.051 0.002 0.002 0.097 0.079 0.072 144China Shenzhen ‐0.015 0.048 0.034 0.145 0.088 0.082 0.059 0.048 144Denmark Copenhag. 0.279 0.270 0.308 0.548 0.500 0.601 0.260 ‐0.020 144France Paris 0.293 0.231 0.253 0.465 0.455 0.543 0.436 0.188 108Finland Helsinki 0.450 0.318 0.377 0.719 0.735 0.811 0.624 0.175 108Germany Frankfurt 0.305 0.164 0.380 0.452 0.425 0.465 0.316 0.305 108Greece Athens 0.265 0.171 0.307 0.448 0.421 0.479 0.310 0.194 84Hong Kong Hong Kong 0.333 0.235 0.291 0.472 0.486 0.556 0.454 ‐0.028 144India Bombay 0.419 0.318 0.505 0.575 0.567 0.665 0.523 0.154 141Indonesia Jakarta 0.501 0.335 0.403 0.523 0.618 0.720 0.468 0.029 144Ireland Irish 0.638 0.344 0.576 0.359 0.314 0.818 0.597 0.294 91Israel Tel Aviv 0.293 0.338 0.223 0.503 0.556 0.611 0.532 0.043 133Italy Milan 0.185 0.118 0.175 0.283 0.289 0.348 0.389 0.192 108Japan Tokyo 0.266 0.196 0.362 0.463 0.470 0.648 0.559 0.324 144Japan Osaka 0.246 0.152 0.263 0.372 0.385 0.471 0.308 0.106 144Malaysia Kuala Lum. 0.302 0.201 0.227 0.493 0.585 0.577 0.432 ‐0.067 144Mexico Mexican 0.277 0.300 0.348 0.502 0.490 0.564 0.503 0.153 144Netherlands AEX 0.604 0.184 0.664 0.794 0.789 0.824 0.628 0.560 108New Zealand New Zea. 0.386 0.409 0.375 0.620 0.601 0.686 0.417 0.089 125Norway Oslo 0.302 0.236 0.336 0.043 0.035 0.588 0.408 0.094 144Philippines Phillipine 0.341 0.344 0.304 0.516 0.572 0.647 0.492 ‐0.131 144Poland Warsaw 0.236 0.224 0.151 0.158 0.139 0.495 0.373 ‐0.062 86Portugal Lisbon 0.698 0.230 0.630 0.818 0.799 0.822 0.642 0.491 30Singapore Singapore 0.482 0.307 0.359 0.521 0.583 0.689 0.455 0.099 123South Africa Johannes. 0.523 0.446 0.483 0.612 0.671 0.774 0.484 0.124 142South Korea Korea 0.167 0.055 0.128 0.218 0.210 0.255 0.196 0.076 144Spain Barcelona 0.213 0.079 0.318 0.470 0.493 0.559 0.541 0.524 108Sweden Stockholm 0.345 0.281 0.357 0.598 0.605 0.675 0.524 0.074 144Switzerland SWX Swiss 0.232 0.132 0.234 0.436 0.410 0.444 0.307 ‐0.125 144Taiwan Taiwan 0.075 0.069 0.249 0.292 0.282 0.391 0.289 0.184 144Thailand Thailand 0.345 0.308 0.213 0.524 0.577 0.670 0.510 ‐0.189 144Turkey Istanbul 0.228 0.053 0.371 0.455 0.526 0.576 0.432 0.431 36UK London 0.232 0.264 0.540 0.510 0.478 0.728 0.511 0.401 144USA New York 0.438 0.307 0.641 0.689 0.685 0.718 0.546 0.491 144USA American 0.451 0.301 0.628 0.643 0.614 0.647 0.358 0.281 144USA NASDAQ 0.478 0.129 0.329 0.526 0.540 0.580 0.376 0.234 144Global Average 0.330 0.234 0.341 0.480 0.486 0.589 0.439 0.166
 Panel B: Global Average When Compared to Other Percent Cost BenchmarksPercent Quoted Spread 0.350 0.259 0.363 0.526 0.542 0.654 0.507 0.152Percent Realized Spread 0.236 0.146 0.244 0.330 0.349 0.416 0.330 0.139Percent Price Impact 0.212 0.168 0.219 0.309 0.293 0.370 0.253 0.095
 Average Cross‐Sectional Correlation of Monthly Percent‐Cost Proxies When Compared to Percent‐Cost BenchmarksThe percent‐cost benchmarks (percent effective spread, percent quoted spread, and percent realized spread) are calculated from every trade and corresponding BBO quote in the SIRCA Thomson Reuters Tick History database for a sample stock‐month. All percent‐cost proxies are calculated from daily stock price data for a sample stock‐month. The sample spans 43 exchanges around the world from 1996‐2007. It consists of all stock‐months with at least five positive‐volume days and five non‐zero return days. This results in 1,412,042 stock‐months from 18,472 firms. A solid box means the highest correlation in the row. Dashed boxes mean correlations that are statistically indistinguishable from the highest correlation in the row at the 5% level. Bold‐faced numbers are statistically different from zero at the 5% level. 
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 Table 4Portfolio Time‐Series Correlation of Monthly Percent‐Cost Proxies When Compared to Percent‐Cost Benchmarks
 Country Exchange RollExtended 
 RollEffective 
 TickLOT 
 MixedLOT       
 Y‐split FHT Zeros Zeros2Portfolio‐Months
 Panel A: Compared to Percent Effective Spread Argentina Buenos Ar. 0.420 0.678 0.630 0.677 0.304 0.882 0.256 ‐0.201 113Australia Australian 0.624 0.669 0.614 0.482 0.248 0.860 0.320 ‐0.173 144Austria Vienna 0.279 0.376 0.374 0.288 0.029 0.722 0.753 0.636 108Belgium Brussels 0.828 0.245 0.503 0.578 0.808 0.832 0.754 0.477 108Brazil Sao Paulo 0.628 0.227 0.590 0.266 0.389 0.713 0.477 0.310 115Canada Toronto 0.853 0.604 0.805 0.466 0.540 0.697 0.285 0.214 144Chile Santiago 0.465 0.117 0.372 0.089 0.371 0.655 0.534 0.212 67China Shanghai 0.202 0.042 0.753 ‐0.018 0.129 0.185 0.114 0.350 144China Shenzhen 0.338 0.102 0.586 0.051 0.034 0.123 0.092 0.336 144Denmark Copenhag. 0.310 0.359 ‐0.043 0.120 0.124 0.228 0.016 ‐0.071 144France Paris 0.821 0.005 0.327 0.787 0.324 0.888 0.691 0.425 108Finland Helsinki 0.508 0.655 0.544 0.532 0.571 0.895 0.825 ‐0.217 108Germany Frankfurt 0.810 0.447 0.934 0.463 0.352 0.869 0.860 0.744 108Greece Athens ‐0.113 ‐0.144 0.695 0.061 0.228 0.415 0.503 0.487 84Hong Kong Hong Kong 0.439 0.316 0.770 0.633 0.513 0.744 0.520 0.211 144India Bombay 0.935 0.852 0.915 0.282 0.934 0.955 0.816 0.550 141Indonesia Jakarta 0.943 0.738 0.793 0.720 0.850 0.976 0.567 0.590 144Ireland Irish 0.809 0.471 0.463 0.401 0.362 0.832 0.591 0.228 91Israel Tel Aviv 0.741 0.686 0.847 0.659 0.896 0.933 0.839 ‐0.086 133Italy Milan 0.212 0.207 0.785 0.270 0.292 0.322 0.718 0.604 108Japan Tokyo 0.848 0.739 0.892 0.877 0.894 0.904 0.670 0.519 144Japan Osaka 0.779 0.665 0.730 0.660 0.786 0.799 0.749 0.553 144Malaysia Kuala Lum. 0.565 0.375 0.907 0.263 0.663 0.931 0.560 0.166 144Mexico Mexican 0.324 0.256 0.519 0.197 0.198 0.684 0.455 0.012 144Netherlands AEX 0.773 0.502 0.644 0.128 0.709 0.819 0.608 0.467 108New Zealand New Zea. 0.389 0.212 0.112 0.214 0.242 0.314 ‐0.215 ‐0.299 125Norway Oslo 0.760 0.746 0.658 ‐0.149 ‐0.057 0.823 0.180 ‐0.250 144Philippines Phillipine 0.531 0.140 0.603 0.263 0.294 0.825 0.286 ‐0.664 144Poland Warsaw 0.844 0.363 0.745 0.760 0.711 0.896 0.845 0.428 86Portugal Lisbon 0.505 ‐0.151 0.081 0.359 0.416 0.269 0.235 0.216 30Singapore Singapore 0.803 0.507 0.857 0.752 0.887 0.950 0.729 0.412 123South Africa Johannes. 0.632 0.597 0.748 0.043 0.040 0.850 0.377 0.028 142South Korea Korea 0.267 0.254 0.402 0.349 0.199 0.368 ‐0.098 ‐0.131 144Spain Barcelona 0.556 0.335 0.564 0.544 0.453 0.623 0.427 0.440 108Sweden Stockholm 0.806 0.753 0.799 0.719 0.367 0.910 0.419 ‐0.138 144Switzerland SWX Swiss 0.485 0.548 0.362 0.478 0.393 0.728 0.407 ‐0.224 144Taiwan Taiwan ‐0.144 ‐0.075 ‐0.244 ‐0.043 ‐0.071 0.186 0.226 0.260 144Thailand Thailand 0.885 0.710 0.812 0.612 0.974 0.978 0.574 ‐0.412 144Turkey Istanbul 0.088 0.542 0.382 0.320 ‐0.086 0.572 ‐0.164 ‐0.156 36UK London 0.670 0.721 0.805 0.146 0.566 0.948 0.557 0.272 144USA New York 0.576 0.417 0.486 0.533 0.654 0.691 0.464 0.461 144USA American 0.805 0.579 0.470 0.738 0.714 0.753 0.327 0.284 144USA NASDAQ 0.906 0.591 0.338 0.716 0.888 0.897 0.840 0.810 144Global Average 0.575 0.418 0.580 0.402 0.445 0.708 0.465 0.202
 Panel B: Global Average When Compared to Other Percent Cost BenchmarksPercent Quoted Spread 0.555 0.437 0.622 0.413 0.477 0.771 0.511 0.209Percent Realized Spread 0.404 0.274 0.409 0.261 0.299 0.468 0.276 0.106Percent Price Impact 0.421 0.307 0.469 0.310 0.360 0.557 0.410 0.206
 The percent‐cost benchmarks (percent effective spread, percent quoted spread, and percent realized spread) are calculated from every trade and corresponding BBO quote in the SIRCA Thomson Reuters Tick History database for a sample stock‐month. All percent‐cost proxies are calculated from daily stock price data for a sample stock‐month. The sample spans 43 exchanges around the world from 1996‐2007. It consists of all stock‐months with at least five positive‐volume days and five non‐zero return days. This results in 1,412,042 stock‐months from 18,472 firms. A solid box means the highest correlation in the row. Dashed boxes mean correlations that are statistically indistinguishable from the highest correlation in the row at the 5% level. Bold‐faced numbers are statistically different from zero at the 5% level. 
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 Table 5Average Root Mean Squared Error of Monthly Percent‐Cost Proxies When Compared to Percent‐Cost Benchmarks
 Country Exchange RollExtended 
 RollEffective 
 TickLOT 
 MixedLOT       
 Y‐split FHT Zeros Zeros2 MonthsPanel A: Compared to Percent Effective Spread Argentina Buenos Ar. 0.0283 0.0319 0.0491 0.0767 0.1146 0.0214 0.3749 0.1817 113Australia Australian 0.0461 0.0536 0.0805 0.2334 0.4239 0.0344 0.3709 0.2225 144Austria Vienna 0.0178 0.0202 0.0198 0.0783 0.1856 0.0153 0.1865 0.1202 108Belgium Brussels 0.0165 0.0205 0.0186 0.0502 0.0317 0.0156 0.2250 0.1539 108Brazil Sao Paulo 0.0724 0.0868 0.0795 0.2001 0.1960 0.0613 0.3443 0.1590 115Canada Toronto 0.0358 0.0491 0.0561 0.1616 0.0828 0.0295 0.2399 0.1608 144Chile Santiago 0.0473 0.0516 0.0516 0.4890 0.2275 0.0402 0.3981 0.2107 67China Shanghai 0.0146 0.0046 0.0047 0.0709 0.0594 0.0065 0.0789 0.0484 144China Shenzhen 0.0153 0.0049 0.0053 0.0230 0.0129 0.0067 0.0780 0.0460 144Denmark Copenhag. 0.0298 0.0349 0.0402 0.0711 0.0529 0.0252 0.4057 0.2518 144France Paris 0.0319 0.0581 0.0354 0.0588 0.0650 0.0294 0.1794 0.1252 108Finland Helsinki 0.0213 0.0271 0.0281 0.0953 0.0695 0.0136 0.3153 0.1505 108Germany Frankfurt 0.0348 0.0401 0.0353 0.0759 0.0579 0.0345 0.1666 0.1109 108Greece Athens 0.0406 0.0678 0.0295 0.0395 0.0270 0.0220 0.1629 0.1493 84Hong Kong Hong Kong 0.0371 0.0404 0.0484 0.1566 0.1463 0.0317 0.3143 0.1851 144India Bombay 0.0454 0.0549 0.0473 0.7292 0.1135 0.0350 0.1710 0.0828 141Indonesia Jakarta 0.0477 0.0650 0.0956 0.4698 0.2876 0.0426 0.4390 0.2957 144Ireland Irish 0.0241 0.0374 0.0450 0.1233 0.1213 0.0191 0.2857 0.1592 91Israel Tel Aviv 0.0583 0.0661 0.0629 0.1789 0.0844 0.0454 0.3078 0.1029 133Italy Milan 0.1725 0.6153 0.0151 0.0667 0.0430 0.0189 0.1334 0.1090 108Japan Tokyo 0.0171 0.0145 0.0196 0.0647 0.0432 0.0099 0.1884 0.1314 144Japan Osaka 0.0237 0.0178 0.0392 0.1198 0.0801 0.0242 0.3895 0.1912 144Malaysia Kuala Lum. 0.0285 0.0298 0.0380 0.2890 0.0564 0.0194 0.2985 0.2134 144Mexico Mexican 0.0374 0.0417 0.0434 0.1140 0.1318 0.0317 0.3273 0.1257 144Netherlands AEX 0.0203 0.0302 0.0230 0.1082 0.0434 0.0152 0.1730 0.1306 108New Zealand New Zea. 0.0277 0.0346 0.0566 1.0257 0.0770 0.0238 0.4068 0.2858 125Norway Oslo 0.0336 0.0392 0.0466 0.9061 0.2870 0.0271 0.3411 0.1839 144Philippines Phillipine 0.0573 0.0792 0.0887 0.4939 0.3669 0.0463 0.4488 0.2763 144Poland Warsaw 0.1054 0.1144 0.1094 0.1597 0.1596 0.0974 0.2615 0.1806 86Portugal Lisbon 0.0141 0.0228 0.0239 0.0411 0.0377 0.0131 0.2881 0.2339 30Singapore Singapore 0.0336 0.0444 0.0863 0.1802 0.1053 0.0278 0.3672 0.2594 123South Africa Johannes. 0.0546 0.0684 0.0708 0.8071 0.2539 0.0416 0.3546 0.2149 142South Korea Korea 0.0243 0.0229 0.0198 0.0582 0.0350 0.0175 0.1312 0.0965 144Spain Barcelona 0.0180 0.0174 0.0102 0.0280 0.0154 0.0075 0.1445 0.1313 108Sweden Stockholm 0.0228 0.0254 0.0270 0.0659 0.0649 0.0162 0.2357 0.1544 144Switzerland SWX Swiss 0.0159 0.0205 0.0188 0.0411 0.0329 0.0125 0.2604 0.1158 144Taiwan Taiwan 0.0140 0.0086 0.0120 0.0416 0.0371 0.0075 0.1467 0.1362 144Thailand Thailand 0.0374 0.0422 0.0486 0.2422 0.0900 0.0271 0.3554 0.2156 144Turkey Istanbul 0.0137 0.0100 0.0184 0.0384 0.0490 0.0066 0.1884 0.1861 36UK London 0.0382 0.0416 0.0393 0.5190 0.2690 0.0251 0.3744 0.3166 144USA New York 0.0163 0.0112 0.0112 0.0245 0.0102 0.0085 0.0808 0.0773 144USA American 0.0369 0.0498 0.0455 0.0548 0.0391 0.0330 0.1839 0.1441 144USA NASDAQ 0.0295 0.0364 0.0359 0.0477 0.0265 0.0247 0.1251 0.1013 144Global Average 0.0362 0.0524 0.0414 0.2074 0.1096 0.0259 0.2616 0.1658
 Panel B: Global Average When Compared to Other Percent Cost BenchmarksPercent Quoted Spread 0.0419 0.0609 0.0448 0.1976 0.1042 0.0278 0.2529 0.1636Percent Realized Spread 0.0367 0.0444 0.0418 0.2160 0.1162 0.0294 0.2723 0.1727Percent Price Impact 0.0331 0.0357 0.0379 0.2176 0.1174 0.0278 0.2751 0.1734
 The percent‐cost benchmarks (percent effective spread, percent quoted spread, and percent realized spread) are calculated from every trade and corresponding BBO quote in the SIRCA Thomson Reuters Tick History database for a sample stock‐month. All percent‐cost proxies are calculated from daily stock price data for a sample stock‐month. The sample spans 43 exchanges around the world from 1996‐2007. It consists of all stock‐months with at least five positive‐volume days and five non‐zero return days. This results in 1,412,042 stock‐months from 18,472 firms. A solid box means the lowest average root mean squared error (RMSE) in the row. Dashed boxes mean average RMSEs that are statistically indistinguishable from the lowest RMSE in the row at the 5% level. Bold‐faced numbers are statistically different from zero at the 5% level. 
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 Table 6Average Cross‐Sectional Correlation of Monthly Cost‐Per‐Volume Proxies When Compared to Lambda
 Country ExchangeRoll 
 Impact
 Extended Roll 
 Impact
 Effective Tick 
 Impact
 LOT Mixed Impact
 LOT     Y‐split Impact
 FHT Impact
 Zeros Impact
 Zeros2 Impact Amihud
 Paster & Stam‐baugh Amivest Months
 Argentina Buenos Ar. 0.324 0.309 0.352 0.492 0.462 0.511 0.482 0.428 0.449 0.001 ‐0.283 113Australia Australian 0.307 0.249 0.289 0.371 0.355 0.404 0.390 0.322 0.222 0.007 ‐0.053 144Austria Vienna 0.461 0.430 0.474 0.586 0.491 0.539 0.418 0.408 0.628 0.018 ‐0.278 108Belgium Brussels 0.409 0.329 0.404 0.487 0.413 0.438 0.374 0.385 0.520 0.000 ‐0.239 108Brazil Sao Paulo 0.209 0.218 0.213 0.268 0.277 0.281 0.333 0.201 0.180 0.014 ‐0.097 115Canada Toronto 0.573 0.417 0.530 0.601 0.567 0.620 0.597 0.520 0.572 0.019 ‐0.122 144Chile Santiago 0.090 0.099 0.071 0.169 0.160 0.172 0.182 0.167 0.179 0.029 ‐0.066 67China Shanghai 0.465 0.380 0.404 0.263 0.122 0.430 0.403 0.382 0.686 ‐0.120 ‐0.383 144China Shenzhen 0.440 0.342 0.390 0.507 0.358 0.389 0.358 0.331 0.656 ‐0.099 ‐0.423 144Denmark Copenhag. 0.174 0.125 0.114 0.176 0.172 0.193 0.164 0.121 0.141 ‐0.007 ‐0.079 144France Paris 0.477 0.317 0.367 0.518 0.448 0.492 0.456 0.402 0.530 0.079 ‐0.128 108Finland Helsinki 0.166 0.129 0.153 0.214 0.208 0.212 0.198 0.125 0.196 0.008 ‐0.031 108Germany Frankfurt 0.408 0.308 0.350 0.425 0.366 0.443 0.367 0.394 0.442 0.021 ‐0.145 108Greece Athens 0.444 0.363 0.479 0.598 0.543 0.581 0.573 0.582 0.547 0.010 ‐0.136 84Hong Kong Hong Kong 0.346 0.319 0.299 0.456 0.435 0.474 0.427 0.280 0.298 0.011 ‐0.049 144India Bombay 0.542 0.409 0.545 0.621 0.573 0.602 0.601 0.507 0.606 ‐0.056 ‐0.064 141Indonesia Jakarta 0.297 0.239 0.274 0.355 0.346 0.372 0.373 0.259 0.229 0.054 ‐0.070 144Ireland Irish 0.593 0.382 0.618 0.496 0.446 0.665 0.626 0.605 0.627 0.103 ‐0.262 91Israel Tel Aviv 0.284 0.332 0.326 0.456 0.457 0.490 0.485 0.328 0.432 0.057 ‐0.150 133Italy Milan 0.318 0.250 0.283 0.407 0.377 0.398 0.412 0.362 0.435 0.031 ‐0.148 108Japan Tokyo 0.528 0.384 0.445 0.633 0.562 0.613 0.594 0.552 0.630 0.048 ‐0.149 144Japan Osaka 0.454 0.324 0.365 0.540 0.490 0.544 0.487 0.423 0.532 0.017 ‐0.245 144Malaysia Kuala Lum. 0.501 0.368 0.449 0.574 0.590 0.630 0.616 0.515 0.505 0.038 ‐0.107 144Mexico Mexican 0.426 0.362 0.476 0.543 0.534 0.561 0.568 0.509 0.452 0.057 ‐0.208 144Netherlands AEX 0.571 0.405 0.498 0.590 0.541 0.568 0.573 0.532 0.599 0.174 ‐0.204 108New Zealand New Zea. 0.344 0.334 0.404 0.494 0.472 0.502 0.500 0.469 0.407 0.066 ‐0.142 125Norway Oslo 0.258 0.209 0.268 0.231 0.211 0.355 0.330 0.277 0.337 0.098 ‐0.097 144Philippines Phillipine 0.206 0.180 0.206 0.257 0.248 0.268 0.226 0.164 0.201 ‐0.024 ‐0.079 144Poland Warsaw 0.312 0.250 0.239 0.259 0.197 0.364 0.335 0.245 0.269 0.145 ‐0.174 86Portugal Lisbon 0.658 0.359 0.588 0.684 0.665 0.664 0.615 0.628 0.690 0.179 ‐0.229 30Singapore Singapore 0.396 0.263 0.315 0.413 0.409 0.442 0.452 0.353 0.364 0.010 ‐0.092 123South Africa Johannes. 0.414 0.345 0.433 0.476 0.468 0.499 0.497 0.443 0.349 0.068 ‐0.102 142South Korea Korea 0.509 0.354 0.317 0.552 0.439 0.490 0.442 0.430 0.434 0.008 ‐0.127 144Spain Barcelona 0.648 0.413 0.527 0.681 0.592 0.643 0.585 0.596 0.749 0.094 ‐0.216 108Sweden Stockholm 0.288 0.184 0.259 0.322 0.307 0.327 0.357 0.292 0.328 0.054 ‐0.088 144Switzerland SWX Swiss 0.290 0.086 0.281 0.268 0.255 0.264 0.242 0.123 0.189 0.074 ‐0.112 144Taiwan Taiwan 0.463 0.447 0.520 0.616 0.508 0.587 0.539 0.525 0.563 ‐0.058 ‐0.195 144Thailand Thailand 0.235 0.173 0.177 0.273 0.273 0.284 0.303 0.222 0.173 0.025 ‐0.064 144Turkey Istanbul 0.668 0.402 0.637 0.774 0.713 0.761 0.752 0.756 0.711 0.051 ‐0.231 36UK London 0.441 0.437 0.526 0.669 0.623 0.700 0.657 0.661 0.625 0.007 ‐0.156 144USA New York 0.566 0.450 0.644 0.674 0.622 0.637 0.565 0.566 0.666 0.028 ‐0.163 144USA American 0.484 0.330 0.535 0.591 0.566 0.585 0.494 0.465 0.543 0.035 ‐0.195 144USA NASDAQ 0.447 0.233 0.310 0.486 0.465 0.469 0.459 0.314 0.372 ‐0.040 ‐0.048 144Global Average 0.406 0.308 0.380 0.467 0.426 0.476 0.451 0.399 0.448 0.031 ‐0.154
 The cost‐per‐volume benchmark (slope of the price function lambda) is calculated from every trade and corresponding BBO quote in the SIRCA Thomson Reuters Tick History database for a sample stock‐month. All cost‐per‐volume proxies are calculated from daily stock price and volume data for a sample stock‐month. The sample spans 43 exchanges around the world from 1996‐2007. It consists of all stock‐months with at least five positive‐volume days and five non‐zero return days. This results in 1,412,042 stock‐months from 18,472 firms. A solid box means the highest correlation in the row. Dashed boxes mean correlations that are statistically indistinguishable from the highest correlation in the row at the 5% level. Bold‐faced numbers are statistically different from zero at the 5% level. 
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 Table 7Portfolio Time‐Series Correlation and Average Root Mean Squared Error of Monthly Cost‐Per‐Volume Proxies When Compared to L
 Country ExchangeRoll 
 Impact
 Extended Roll 
 Impact
 Effective Tick 
 Impact
 LOT Mixed Impact
 LOT     Y‐split Impact
 FHT Impact
 Zeros Impact
 Zeros2 Impact Amihud
 Paster & Stam‐baugh Amivest
 Portfolio‐Months
 Argentina Buenos Ar. 0.085 0.315 0.217 0.358 0.247 0.386 0.344 0.381 0.386 ‐0.142 0.068 113Australia Australian 0.252 0.287 0.333 0.330 0.219 0.353 0.408 0.412 0.311 ‐0.153 ‐0.135 144Austria Vienna 0.127 ‐0.079 0.078 ‐0.144 0.019 0.013 0.221 0.445 0.136 ‐0.039 ‐0.001 108Belgium Brussels 0.837 0.259 0.400 0.128 0.618 0.698 0.770 0.704 0.694 0.234 ‐0.032 108Brazil Sao Paulo ‐0.062 0.138 ‐0.005 0.011 0.043 0.042 0.075 0.031 0.056 0.049 ‐0.022 115Canada Toronto 0.792 0.400 0.808 0.323 0.570 0.694 0.679 0.797 0.775 ‐0.029 ‐0.048 144Chile Santiago 0.137 0.092 ‐0.054 0.018 0.007 0.149 0.223 0.325 0.193 0.143 ‐0.202 67China Shanghai 0.668 0.810 0.679 0.705 0.556 0.723 0.662 0.651 0.768 ‐0.489 0.005 144China Shenzhen 0.781 0.777 0.848 0.841 0.812 0.825 0.811 0.817 0.811 ‐0.201 ‐0.032 144Denmark Copenhag. 0.408 0.322 0.254 0.697 0.289 0.317 0.321 0.327 0.397 0.159 ‐0.214 143France Paris 0.884 0.118 0.813 0.566 0.721 0.814 0.705 0.626 0.850 0.160 ‐0.075 108Finland Helsinki 0.024 0.009 0.028 ‐0.044 ‐0.022 0.003 ‐0.007 0.064 ‐0.023 ‐0.022 0.016 107Germany Frankfurt 0.834 0.706 0.867 0.844 0.805 0.828 0.815 0.853 0.821 0.217 0.121 108Greece Athens 0.575 ‐0.050 0.768 0.778 0.752 0.786 0.735 0.762 0.791 ‐0.013 0.123 84Hong Kong Hong Kong 0.405 0.522 0.609 0.396 0.314 0.316 0.608 0.394 0.509 0.085 ‐0.134 144India Bombay 0.820 0.736 0.794 0.156 0.810 0.842 0.793 0.761 0.844 0.077 ‐0.025 141Indonesia Jakarta 0.331 0.297 0.339 0.261 0.302 0.360 0.355 0.400 0.334 0.178 ‐0.143 144Ireland Irish 0.078 0.273 0.182 0.484 0.498 0.221 0.328 0.280 0.181 0.006 ‐0.223 91Israel Tel Aviv 0.479 0.419 0.481 0.244 0.543 0.541 0.391 ‐0.033 0.461 ‐0.165 ‐0.002 133Italy Milan 0.356 0.316 0.324 0.595 0.599 0.603 0.564 0.562 0.454 ‐0.050 ‐0.007 108Japan Tokyo 0.899 0.892 0.912 0.908 0.889 0.908 0.845 0.860 0.950 0.265 ‐0.071 144Japan Osaka 0.215 0.196 0.225 0.162 0.184 0.192 0.170 0.207 0.226 0.123 ‐0.256 144Malaysia Kuala Lum. 0.446 0.392 0.471 0.109 0.462 0.483 0.433 0.394 0.287 0.199 ‐0.019 144Mexico Mexican 0.440 0.029 0.098 0.075 0.066 0.074 0.094 0.167 0.141 0.046 ‐0.119 144Netherlands AEX 0.698 0.523 0.643 0.009 0.561 0.670 0.664 0.570 0.759 0.411 ‐0.404 108New Zealand New Zea. 0.054 ‐0.072 0.125 ‐0.190 0.011 0.061 0.400 0.476 0.236 ‐0.085 ‐0.087 87Norway Oslo 0.157 0.235 0.170 0.030 0.161 0.206 0.290 0.285 0.207 ‐0.162 ‐0.051 144Philippines Phillipine 0.043 ‐0.032 ‐0.011 0.037 0.043 0.045 0.052 0.024 0.014 ‐0.074 ‐0.070 144Poland Warsaw 0.402 0.101 0.287 0.460 0.397 0.382 0.427 0.384 0.562 ‐0.178 ‐0.246 86Portugal Lisbon 0.405 0.213 0.134 0.311 0.200 0.359 0.551 0.495 0.225 ‐0.418 ‐0.411 30Singapore Singapore 0.652 0.432 0.662 0.499 0.633 0.674 0.635 0.606 0.496 0.040 ‐0.049 123South Africa Johannes. 0.067 0.246 0.083 ‐0.038 0.065 0.150 0.151 0.147 0.089 0.032 ‐0.052 142South Korea Korea 0.649 0.577 0.454 0.516 0.413 0.513 0.104 0.080 0.625 ‐0.001 ‐0.036 144Spain Barcelona 0.646 0.230 0.418 0.654 0.528 0.611 0.539 0.584 0.724 0.070 ‐0.713 108Sweden Stockholm 0.869 0.748 0.868 0.537 0.844 0.883 0.849 0.801 0.865 0.125 ‐0.070 144Switzerland SWX Swiss 0.079 0.180 0.120 0.307 0.370 0.380 0.377 0.041 0.249 0.122 ‐0.094 144Taiwan Taiwan 0.637 0.249 0.677 0.614 0.396 0.662 0.760 0.774 0.748 ‐0.041 0.023 144Thailand Thailand 0.611 0.501 0.530 0.490 0.600 0.600 0.605 0.527 0.696 ‐0.125 ‐0.082 144Turkey Istanbul 0.761 0.801 0.529 0.647 0.413 0.512 0.408 0.406 0.820 ‐0.202 ‐0.099 36UK London 0.655 0.521 0.650 0.423 0.360 0.745 0.803 0.828 0.502 0.040 ‐0.157 144USA New York 0.691 0.539 0.428 0.792 0.627 0.747 0.746 0.727 0.608 0.167 ‐0.122 144USA American 0.800 0.078 0.359 0.646 0.652 0.641 0.458 0.230 0.256 ‐0.661 ‐0.054 144USA NASDAQ 0.557 0.268 0.304 0.567 0.539 0.575 0.623 0.600 0.616 ‐0.076 ‐0.048 144Global Average 0.471 0.338 0.416 0.375 0.421 0.479 0.483 0.460 0.480 ‐0.009 ‐0.099
 The cost‐per‐volume benchmark (slope of the price function lambda) is calculated from every trade and corresponding BBO quote in the SIRCA Thomson Reuters Tick History database for a sample stock‐month. All cost‐per‐volume proxies are calculated from daily stock price and volume data for a sample stock‐month. The sample spans 43 exchanges around the world from 1996‐2007. It consists of all stock‐months with at least five positive‐volume days and five non‐zero return days. This results in 1,412,042 stock‐months from 18,472 firms. A solid box means the highest correlation in the row. Dashed boxes mean correlations that are statistically indistinguishable from the highest correlation in the row at the 5% level. Bold‐faced numbers are statistically different from zero at the 5% level. 
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 Table 8Average Root Mean Squared Error of Monthly Cost‐Per‐Volume Proxies When Compared to Lambda
 Country ExchangeRoll 
 Impact
 Extended Roll 
 Impact
 Effective Tick 
 Impact
 LOT Mixed Impact
 LOT       Y‐split Impact
 FHT Impact
 Zeros Impact
 Zeros2 Impact Amihud
 Paster & Stam‐baugh Amivest Months
 Argentina Buenos Ar. 0.8155 0.0740 3.1270 4.3211 5.5716 1.6007 20.4809 8.9240 2.1869 0.4990 7.40E+09 113Australia Australian 5.7084 0.6779 10.9388 21.1593 22.8507 7.9932 39.0130 21.4619 59.2184 2.3193 2.39E+13 144Austria Vienna 0.4129 0.0411 0.4802 1.1532 1.1495 0.3967 10.5481 5.9170 1.1121 0.1594 1.40E+09 108Belgium Brussels 1.1508 0.0857 0.8694 2.6821 1.8349 1.0885 13.4106 8.5078 2.4006 0.3370 3.37E+10 108Brazil Sao Paulo 26.8185 4.1704 40.0597 131.2854 118.1286 41.7386 75.6794 54.3919 137.0870 17.4811 5.16E+04 115Canada Toronto 9.6043 0.6168 11.6660 29.0724 20.4101 9.6284 38.9609 22.9945 32.0175 2.6944 2.03E+12 144Chile Santiago 0.0030 0.0027 0.0035 0.0175 0.0172 0.0043 0.0342 0.0182 0.0067 0.0028 9.00E+05 67China Shanghai 0.0046 0.0042 0.0042 0.0188 0.0160 0.0037 0.0304 0.0264 0.0097 0.0052 3.01E+12 144China Shenzhen 0.0056 0.0050 0.0050 0.0055 0.0050 0.0046 0.0442 0.0404 0.0109 0.0058 3.02E+13 144Denmark Copenhag. 0.1785 0.0200 0.2352 0.5846 0.4439 0.2123 2.2903 0.8183 0.3383 0.0604 4.81E+03 144France Paris 2.5843 0.6441 2.1919 5.5098 4.8922 2.1814 20.0630 11.8111 6.6528 0.7606 8.41E+12 108Finland Helsinki 2.8859 0.1866 3.4958 10.7618 8.2012 3.7233 37.1770 12.6805 9.9865 1.0925 2.81E+11 108Germany Frankfurt 9.8747 0.7907 13.3477 21.0707 15.7759 7.8324 49.7296 30.9125 41.8941 3.7396 1.22E+10 108Greece Athens 4.6108 1.9272 5.6262 9.4027 5.9340 3.4804 34.2221 23.6489 11.3549 1.5196 3.83E+11 84Hong Kong Hong Kong 0.7694 0.1124 1.1897 3.1747 3.1338 1.0109 5.9566 1.9893 6.0426 0.2680 3.44E+13 144India Bombay 9.0193 0.8150 6.7542 23.6334 18.4353 8.1803 27.5285 10.9924 26.5658 2.4681 2.08E+10 141Indonesia Jakarta 0.0073 0.0032 0.0127 0.0507 0.0282 0.0100 0.0394 0.0148 0.0984 0.0049 8.40E+05 144Ireland Irish 8.5290 0.6212 12.9432 12.5016 10.2377 8.0388 27.5760 16.1350 55.2107 1.8719 2.53E+03 91Israel Tel Aviv 1.5607 0.2620 1.5114 7.6587 5.7633 2.2038 16.5712 4.8424 4.5977 0.6718 7.67E+12 133Italy Milan 2.5025 8.0722 0.4731 1.6239 1.1419 0.6337 7.1733 3.5124 1.3638 0.2163 1.16E+13 108Japan Tokyo 0.0082 0.0050 0.0119 0.0180 0.0129 0.0069 0.0813 0.0490 0.0113 0.0059 2.62E+12 144Japan Osaka 0.0244 0.0134 0.0402 0.0728 0.0445 0.0240 0.2154 0.1281 0.0358 0.0169 4.28E+03 144Malaysia Kuala Lum. 4.4753 0.3167 5.2965 104.4417 10.6606 4.6913 31.5617 12.8410 24.2933 1.2898 2.02E+13 144Mexico Mexican 0.2983 0.0359 0.6278 1.5009 1.4443 0.5741 4.4855 1.3286 5.6830 0.1977 1.32E+04 144Netherlands AEX 3.2849 0.1663 3.9793 45.3790 9.3252 3.8702 19.6964 15.0888 7.3650 1.0091 1.63E+04 108New Zealand New Zea. 1.6130 0.1271 3.9625 79.5731 7.5642 3.1563 22.2658 14.1236 6.4188 0.8377 2.79E+12 125Norway Oslo 0.2162 0.0281 0.3391 0.7618 0.4928 0.2479 1.9717 0.8102 0.5341 0.0694 6.83E+11 144Philippines Phillipine 47.1297 0.8307 32.0750 112.4317 87.9738 48.3455 285.0386 117.8709 49.2570 15.8448 5.31E+13 144Poland Warsaw 10.1420 1.1676 16.5450 36.2020 33.8811 11.1918 78.9293 43.1720 106.3318 3.3148 3.50E+02 86Portugal Lisbon 2.7649 0.0844 3.2593 7.3918 6.7975 3.3556 42.9357 35.3101 11.0751 0.9062 3.87E+03 30Singapore Singapore 7.9894 0.9099 20.7031 50.9290 30.0065 11.6043 52.5465 22.4725 56.1746 3.5213 8.21E+12 123South Africa Johannes. 6.0990 1.2735 8.7611 51.6112 40.9055 11.9086 29.5038 18.3953 69.4492 1.9824 4.61E+12 142South Korea Korea 0.0022 0.0024 0.0023 0.0026 0.0026 0.0022 0.0100 0.0043 0.0066 0.0026 5.95E+14 144Spain Barcelona 0.2656 0.1270 0.2938 0.5468 0.3877 0.2031 4.4712 3.5200 0.3089 0.0756 1.91E+04 108Sweden Stockholm 0.3099 0.0359 0.3846 1.4243 0.7524 0.3467 2.7099 0.9770 0.7212 0.1025 7.01E+12 144Switzerland SWX Swiss 0.2996 0.0325 0.1490 1.0531 0.6560 0.3277 3.9452 1.5358 0.9113 0.1157 2.42E+02 144Taiwan Taiwan 0.0469 0.0121 0.0495 0.1508 0.1223 0.0518 0.6198 0.3226 0.3384 0.0268 1.95E+14 144Thailand Thailand 1.0263 0.3704 0.7916 2.7239 2.1752 1.1519 5.4809 1.5464 7.3471 0.5938 3.60E+13 144Turkey Istanbul 0.2802 0.0280 0.4006 0.5692 0.3798 0.2166 3.6522 3.5717 0.4869 0.1130 6.96E+11 36UK London 0.3662 0.1165 0.8417 5.3695 5.7808 0.7412 4.8000 3.9949 2.4435 0.2867 4.96E+09 144USA New York 0.1098 0.0218 0.0226 0.2619 0.1303 0.0740 1.0196 0.9502 0.2742 0.0505 2.18E+05 144USA American 9.6356 1.3341 5.3064 19.1741 11.2839 7.0006 31.6447 16.8947 53.5505 3.2461 1.67E+02 144USA NASDAQ 7.0048 0.7395 1.3609 14.4477 9.8318 4.9649 22.4255 8.3205 24.2028 4.0424 4.60E+07 144Global Average 4.4288 0.6258 5.1195 19.1099 11.7345 4.9773 25.0358 13.0900 19.1948 1.7170 2.44E+13
 The cost‐per‐volume benchmark (slope of the price function lambda) is calculated from every trade and corresponding BBO quote in the SIRCA Thomson Reuters Tick History database for a sample stock‐month. All cost‐per‐volume proxies are calculated from daily stock price and volume data for a sample stock‐month. The sample spans 43 exchanges around the world from 1996‐2007. It consists of all stock‐months with at least five positive‐volume days and five non‐zero return days. This results in 1,412,042 stock‐months from 18,472 firms. The average root mean squared error of all cost per volume proxies are multiplied by 1,000, except for the mean of Amivest which is divided by 1,000. A solid box means the highest correlation in the row. Dashed boxes mean correlations that are statistically indistinguishable from the highest correlation in the row at the 5% level. Bold‐faced numbers are statistically different from zero at the 5% level. 
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 Table 9Determinants of the Correlation Between One of the Best Proxies and A Benchmark
 AveEffSpread 0.807 1.738CoeffVarEffSpread 0.021 0.092**AveLambda 36.654* 86.764 50.488*** 116.853 29.865 ‐35.718CoeffVarLambda ‐0.006 ‐0.027*** ‐0.004 ‐0.022*** ‐0.009 ‐0.041***Synchronicity ‐0.275*** ‐0.360** ‐0.119 0.077 ‐0.085 0.107 ‐0.119 0.452***Disclosure 0.676*** 0.111 0.115 0.131Turnover ‐0.047** 0.187 ‐0.027 ‐1.142*** ‐0.025* ‐0.778 0.020 ‐0.720**ExtremeHighReturns ‐0.001 0.009 0.012 ‐0.013ExtremeLowReturns ‐0.016 ‐0.009 ‐0.008 0.007MarketVolatility ‐1.124 ‐2.681** ‐2.263* ‐4.238**Exhange Dummies Yes No Yes No Yes No Yes No
 Observations 5,296 4,280 5,234 4,218 5,234 4,218 5,234 4,218Fixed Effect R‐sq 0.425 0.263 0.205 0.045 0.204 0.035 0.301 0.115Av. Exch Model R‐sq 0.225 0.182 0.176 0.158
 Panel regressions are reported where the correlation between one of the best proxies and a benchmark for each exchange‐month is regressed on institutional variables, market variables, and exchange dummies.  Standard errors are computed using the Newey‐West procedure which is robust to serial correlated errors and heteroscedasticity. ***, ** and * denote rejecting the null of zero at 1%, 5% and 10% probability, respectively. The exchange specific model is of the same specification but only for one exchange per estimation. We report only the average r‐sq so the explanatory power of the exchange dummy can be removed. 
 Corr(FHT,                Effective Spread)
 Corr(FHT Impact, Lambda)
 Corr(Zeros Impact, Lambda)
 Corr(Amihud, Lambda)
 Table 10
 Ave Cross‐     Sectional Corr  
 (FHT, EffSpread)
 Port Time‐Series Corr  
 (FHT, EffSpread)
 Ave Cross‐Sectional Corr (FHT Impact, Lambda)
 Ave Cross‐Sectional Corr (Zeros Impact, 
 Lambda)
 Ave Cross‐Sectional Corr (Amihud, Lambda)
 Port Time‐    Series Corr   (FHT Impact, Lambda)
 Port Time‐      Series Corr     
 (Zeros Impact, Lambda)
 Port Time‐  Series Corr  (Amihud, Lambda)
 Intercept 0.531*** 0.617*** 0.675*** 0.593*** 0.689*** 0.188    0.379*** 0.211** AveEffSpread 0.632    6.981** CoeffVarEffSpread 0.162*   ‐0.236   AveLambda ‐117.268    ‐62.795    ‐200.249    ‐244.214    ‐209.050    ‐273.712   CoeffVarLambda ‐0.064*** ‐0.051*** ‐0.087*** ‐0.084    ‐0.113    ‐0.115   Synchronicity ‐1.024*** ‐1.131*** ‐0.224    ‐0.082    0.213    1.164*   0.593    1.291** InsiderTrading ‐0.026    0.190**  ‐0.001    0.007    ‐0.032    0.326*** 0.208**  0.323***
 Adjusted R‐squared 0.464   0.410   0.259   0.166   0.523   0.336   0.214   0.413  DF 38 38 38 38 38 38 38 38
 Determinants of Best Proxy PerformanceThe performance (Average Cross‐sectional Correlation or Portfolio Time‐Series Correlation) of one of the best proxies is regressed on institutional variables and market variables. Standard errors are computed using White (1980) heteroscedasticity consistent covariance matrix. ***, ** and * denote rejecting the null of zero at 1%, 5% and 10% probability, respectively. 
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 Appendix BComparison of International Trade and Quote Data from Bloomberg vs. Thomson Reuters
 Country ExchangeNumber of Stocks
 Percent Effective Spread
 Number of Stocks Matched
 Percent Effective Spread Difference
 % Difference
 Argentina Buenos Ar. 19 0.0116 10 0.0094 ‐0.0022 ‐19.3% 0.0004Australia Australian 199 0.0066 34 0.0070 0.0004 6.8% 0.0003Austria Vienna 27 0.0088 13 0.0097 0.0009 10.6% 0.0004Canada Toronto 314 0.0085 53 0.0079 ‐0.0006 ‐6.6% 0.0013Chile Santiago 43 0.0180 28 0.0177 ‐0.0003 ‐1.6% 0.0007China Shanghai 598 0.0025 233 0.0040 0.0015 59.2% 0.0000China Shenzhen 527 0.0026 199 0.0040 0.0014 54.3% 0.0000Denmark Copenhag. 60 0.0093 32 0.0099 0.0006 6.2% 0.0006France Paris 221 0.0092 99 0.0088 ‐0.0004 ‐4.2% 0.0002Finland Helsinki 62 0.0105 27 0.0074 ‐0.0031 ‐29.5% 0.0003Greece Athens 90 0.0080 38 0.0106 0.0026 32.9% 0.0004Hong Kong Hong Kong 225 0.0108 123 0.0088 ‐0.0020 ‐18.5% 0.0001India Bombay 119 0.0035 52 0.0033 ‐0.0002 ‐6.0% 0.0001Indonesia Jakarta 32 0.0295 24 0.0257 ‐0.0038 ‐12.8% 0.0015Ireland Irish 25 0.0122 13 0.0110 ‐0.0012 ‐10.1% 0.0006Italy Milan 121 0.0075 66 0.0063 ‐0.0012 ‐16.4% 0.0002Japan Tokyo 1,201 0.0049 715 0.0057 0.0008 16.4% 0.0000Japan Osaka 70 0.0068 17 0.0072 0.0004 5.6% 0.0002Mexico Mexican 39 0.0124 5 0.0103 ‐0.0021 ‐16.9% 0.0011New Zealand New Zea. 33 0.0076 11 0.0082 0.0006 8.5% 0.0010Norway Oslo 52 0.0127 23 0.0176 0.0049 38.9% 0.0020Philippines Phillipine 27 0.0183 20 0.0180 ‐0.0003 ‐1.6% 0.0009Singapore Singapore 105 0.0104 61 0.0091 ‐0.0013 ‐12.9% 0.0002South Africa Johannes. 74 0.0100 37 0.0279 0.0179 178.8% 0.0079South Korea Korea 140 0.0039 82 0.0051 0.0012 32.0% 0.0001Spain Barcelona 86 0.0058 32 0.0063 0.0005 8.6% 0.0003Sweden Stockholm 117 0.0090 55 0.0120 0.0030 33.4% 0.0038Switzerland SWX Swiss 106 0.0111 16 0.0056 ‐0.0055 ‐49.2% 0.0003Taiwan Taiwan 289 0.0053 211 0.0052 ‐0.0001 ‐1.2% 0.0000Thailand Thailand 80 0.0094 42 0.0078 ‐0.0016 ‐17.0% 0.0002Turkey Istanbul 59 0.0098 20 0.0092 ‐0.0006 ‐6.2% 0.0002UK London 550 0.0139 208 0.0133 ‐0.0006 ‐4.0% 0.0005Global Average 5,710 0.0097 81.2188 0.0100 0.0003 8.1% 0.0008
 International trade and quote data is compared from Bloomberg vs. Thomson Reuters Tick History (TRTH). Brockman, Chung,and Perignon (2009) analyzed Bloomberg trade and quote data from 45 stock exchanges in 38 countries over a 21‐month timeframe from October 2002 to June 2004. Their Table 1 reports the percent effective spread for their sample. They kindly supply their list of stock names from 2002‐2004. We matched as many stock names as possible to a 2010 list of names. Then we select the corresponding data from TRTH and compute the percent effective spread.
 Bloomberg TRTH TRTH ‐ Bloomberg Standard Error of TRTH % Effective Spread
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