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Underganding of the magnitude and determinants of global execution cogts isimportant to practitioners
for severd reasons. These include the prediction of trading cogts, determining the effect of execution
costs on “live’ portfolio performance, inter-market cost comparisons, and quantifying internationd di-
verdgfication benefits. This article examines the magnitude and determinants of trading costs across 42
countries. We document wide variation in costs across and within regions. While costs have declined,
they remain economicdly sgnificant. We develop the central concept that costs cannot be measured in
isolation from the factors that dso affect the underlying investment strategy. In particular, redlized equity
returns depend on turnover as well as costs, and portfolio turnover islikely to be sysematicdly reaed
to the same factors that affect costs. Accordingly, we andyze the inter-relationships between liquidity,
equity trading costs, and volatility, and investigate the impact of these variables on equity returns. The
estimated modes show strong relationships between the variables of interest and shed light on the de-
gree to which liquidity and costs are predictable in practice. Our results suggest that the composition of
globa efficient portfolios can change dramatically when cost and turnover are taken into account.
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1. I ntroduction

Actud investment performance reflects the underlying strategy of the portfolio manager and the
execution codts incurred in redizing those objectives. Recent evidence shows that execution costs can
be large, often enough to subgtantialy reduce or even diminate the notiond or “paper” return to an in-
vestment drategy. Thisis epecidly true in an internationa context, where execution cogts are generaly
greater than in the United States. So, there is consderable interest in measuring globa equity trading
costs and understanding their determinants.

A formd andysis of global execution costs is valuable to invesment managers for other reasons.
Most importantly, globa investment strategies are likdly to vary sysematicaly with market liquidity and
return volatility, the same factors thet determine execution costs. A change in, say, volatility may affect
redlized returns not only through its impact on costs but dso indirectly through its effects on a portfolio
manager’s overdl trading activity. Further, globa mean-variance efficient portfolios (and the perceived
gan from internationd diversfication) are affected by the inclusion of execution cogtsinto return compu-
tations.

Execution cogts aso matter in a“macro” sense. Differencesin trading costs and liquidity across
markets are important factorsin the international competition for order flow, and reflect the relaive mer-
its of different market designs. Inilliquid emerging markets where price impact isamagor cod, there are
repeated concerns that foreign capitd inflows and outflows (hot money) could destabilize domestic
markets. Large costs in emerging markets may aso induce corporations to cross-ligt their sock in
more liquid, developed markets dowing domestic market development. Findly, innovationsin technol-
ogy often are driven by cost consderations.

Y et, except for a handful of studies, there have been no atempts to analyze differencesin trad-
ing cogts and their determinants on a global basis! This reflects difficulties in obtaining a common met-
ric for trading cods across markets and over time, and matching this metric with rdlevant auxiliary data.
This paper examines magnitude and determinants of execution costs and andyzes the interactions be-
tween cog, liquidity, and volatility usng data for a broad sample of 42 countries over time.
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Our analysis provides severa new and interesting results

We develop the concept that costs cannot be measured in isolation from the factors that aso affect
the underlying investment dtrategy. In particular, redized equity returns depend on turnover as well
as cogts, and portfolio turnover is systematicaly related to the same factors (voldility, etc.) that af-
fect costs. We analyze the determinants of execution costs, and the interaction of costs, liquidity,
and return voldility, both across countries and over time using a triangular panel-data moddl. We
find strong relationships between the variables of interest and shed light on the degree to which |-
quidity and costs are predictable in practice.

We document wide variation in one-way equity trading costs across and within regions. Transaction
cods have generdly declined since 1995, but are nonetheless economicaly significant when juxta-
posed againg redized returns. Both implicit and explicit costs are importart, but there is systematic
variation in the composition of costs across countries.

Interestingly, transaction cogts in emerging markets are sgnificantly higher than in developed mar-
kets, even after correcting for factors affecting costs such as market capitdization and voldility. Re-
ducing the cogt of capitd may be an important mativation for firms in emerging markets to cross-lis
their shares or issue American Depository Receipts (ADRS) in US markets.

Taken together, the results suggest that the composition of globd efficient portfolios can change
dramaticaly when costs are taken into account.

The paper proceeds as follows: Section 2 discusses the data, Section 3 provides data on the magnitude
and determinants of codts, Section 4 demongtrates the important linkages among costs, turnover, and

volatility, and Section 5 concludes.

2. Data Sources and Procedures

The primary source of data for this study is ElkingMcSherry Co., Inc. The firm receives trade
data on dl globd trades by indtitutiond traders and computes trading codts for its indtitutiond clients.
The data consst of average trading costs as a percentage of trade value for active investment managers
in a universe of 42 countries. These costs are not necessarily representative of those faced by retall
traders in these markets. The primary sample data are quarterly, from the last quarter of 1995 through
the third quarter of 1998, supplemented by data from McSherry (2001). In our primary sample, the in-
ditutiona traders in the data represented 135 firms, of whom 105 are pension funds, 27 are investment

1 Global cost studies include Perold and Sirri (1993), Willoughby (1998), and McSherry (2001). Keim and Madhavan
(1998) survey the literature on equity trading costsin US markets.
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managers, and 4 are brokers. These indtitutions accounted for 28 hillion shares using 700 globa man-
agers and over 1,000 brokers.

The data distinguish between the mgor components of transaction codts, i.e, commissons,
fees, and price impact cogts, including the bid-ask spread. Given that there may be tradeoffs between
the various cost components (i.e,, using full commisson brokers to minimize price impact but incurring
higher fees as areault) it isimportant to have this breskdown. In our andyses we aggregate commisson
and fee cot into aSingle category, explicit costs

Implicit costs represent indirect trading costs, the mgjor one being the price impact of the trade.
Unlike explicit costs where there are typicdly visble accounting charges, there is no such reporting of
implicit cogs. ElkingMcSherry computes a benchmark price for every stock in the 42-country universe
using a common sandard.  Specificdly, the benchmark is the mean of the day’s open, close, high and
low prices. The price impact for a buy order is measured by the percentage difference between the
execution price and this benchmark, and the reverseis true for asdll order. Willoughby (1998) reports
that the price impacts computed using the ElkingMcSherry methodology are very close to those com+
puted using the Vaue-Weighted Average Price (VWAP) approach.

Auxiliary data are compiled from a variety of sources. Data on turnover (defined as totd trad-
ing valume divided by average market capitaization) and market capitdization (in millions of U.S. dol-
lars) for emerging markets are obtained from the International Finance Corporation (IFC). For non

emerging markets, data are gathered from Bloomberg Financia Services.

3. Magnitude and Deter minants of Global Equity Trading Costs

We begin by andyzing the magnitude and determinants of equity costs and then move to a dis-
cussion of the implications for investment managers.  Equity trading costs are economicaly significant
and vary widdly across countries. In Q3 2000, (McSherry, 2001) costs range from 22 bass points
(Netherlands) to 184 basis points (Venezuda), with a mean of gpproximately 60 basispoints. Thereis
congderable congstency in cost rankings from year-to-year (Willoughby, 1998). Franceis consstently
one of the lowest cost countries while emerging markets like Korea are consstently among the highest

(Domowitz, Glen, and Madhavan, 2002).
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There dso is variation in the composition of cost across countries, but both implicit and explicit
cods are economicaly substantia in al cases. Overdl, explicit cogts are roughly two-thirds of tota
cost. This result is remarkably robust across regions, except in the U.S. where implicit costs account
for over 60 percent of the totd. IntheU.S,, explicit costs are 0.2 percent of value and have been de-
dining. This decline may reflect increased inditutiond presence in the market, resulting in a more com-
petitive environment for trading services (indtitutions commonly negotiate lower commission rates), tech
nological innovations in trading such as the increased use of low-cost Electronic Crossing Networks
(ECNs) by indtitutiona traders, and soft dollar payments, by which brokers return a portion of the
stated commission to inditutiond investors.

The correlation in explicit and implicit costs reinforces the importance of considering both costs
together in investment andysis and trading decisons. The sample correlation between explicit costs and
implidt codts is pogtive, ranging from 0.09-0.31 by year across the sample period, with no discernible
trend. The two execution costs are not subgtitutes for each other; markets with high market impact
cods generdly are dso expendve in terms of commissons.

Findly, transaction cods in emerging markets are sgnificantly higher than in more ceveloped
markets, more than double those observed in the U.S. Much of this difference lies in implicit trading
costs, but explicit costs dso are a factor. The large trading cost differentid between developed and
emerging markets limits the gains from internationd diversfication in these areas as we discuss below.

The NY SE and Nasdag adso vary widdy in cogt (figure 1) athough cost differentids have nar-
rowed over time. McSherry (2001) reports that in the third quarter of 2000, tota costs for the NY SE
was 28.1 basis points against 35.5 for Nasdaq.
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Figure 1: Equity Trading Costsin US Markets
(One-way, in basis points, for Q3 2000)
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The NY SE operates as a spedidig-auction market, whereimmediacy is provided by public limit orders
and an exchange-designated specidist. Nasdag is a deder market, where multiple market makers post
quotes prior to trading. The extent to which these differences in market structure affect execution costs
is an important question, as discussed in Keim and Madhavan (1998) and Madhavan (2000). Wefind
that Nasdag is consstently more expensive than the NY SE, consgtent with earlier sudies. Over the
entire period, the New York Stock Exchange offered among the lowest execution costs among al
countries. Transaction costs decline over the period, as shown in figure 2.
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Figure 2: Mean Global Equity Trading Costs (One-way, in basis points)
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Severd factors influencing the time series variation in cost are being captured, of which the fol-
lowing areillugrative. Competition between markets for international order flow isincreasing which can
reduce domestic market spreads. The widespread adoption of automated limit order book systemsisa
factor in reducing costs. Domowitz and Steil (1999), for example, document a decrease in explicit costs
for listed stocks, and in total costs for OTC shares, of 60 percent and 30 percent, respectively, from
trading on automated systems in the U.S. redive to traditiond trading sysems. Findly, there is i+
creased comptitive pressure from new trading systems and regulatory authorities to reduce codts.
Overdl, implicit cogs fdl much fagter than explicit costs. In the US, the NY SE and Nasdag both ex-
hibit declining trading codts.

The wide range in cogts naturdly leads us to an investigation of the determinants of execution
cods. Table 1 shows correation coefficients for total (one-way) trading costs, turnover, (log) market
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capitdization, return voldility, a dummy varidble for emerging markets, and a dummy variable for mar-
kets usng automated limit order book trading systems. An agterisk (*) indicates sgnificance at the 5
percent level in atwo-tailed test under the null hypothesis that the correlation coefficient is equa to zero.

Tablel
Correlation Matrix Among Variables of Interest

Tota Cost Turnover Mkt. Cap. Volatility Emg. Mkt Automated
Total Cost 1 -0.110 -0.543* 0.347* 0.642* 0.018
Turnover 1 -0.04 0.026 -0.123 -0.044
Mkt. Cap. 1 -0.342* -0.466* -0.315*
Volatility 1 0.507* 0.010
Emg. Mkt 1 0.642*
Automated 1

Codts are inversdly relaed to market capitaization and postively reated to voldtility; they are
aso higher in emerging markets. Volatility is negatively related to market capitdization and is higher in
emerging markets.  Turnover is not sgnificantly related to the other variables in this smple two-way
andysds, apoint we return to later on.

It is natural to use the estimates of trading costs to make inferences about the relative efficiency
of dternative trading systems. The countries represented in our sample offer a considerable range of dif-
ferent systems including pure dedler markets (London, Nasdaq), hybrid specidist-auction models
(NY SE, Frankfurt, Amsterdam), matching systems (Japan), and automeated limit order books (Paris,
Toronto), the latter being the most common. Automated systems are cheaper to build and operate than
the dealer and floor based systems prevaent on more established markets, and alarge percentage of
such systems operating today are in emerging markets as a consequence. Automated markets also are
prevadent in much of Europe. Automated systems, by virtue of reduced operating costs, and the poss-
hility of diminating the need for dedler or speciaist intervention, might reduce trading costs. The corre-
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lationswith cogt in table 1 are positive, but not satidicaly sgnificantly different from zero. Again, this
appears to be a phenomenon related to the concentration of sysemsin emerging markets, which exhibit
higher costs on average. Examination revedls that automated systems in developed venues tend to re-
duce implicit codts, asin figure 3 below.

Figure 3: One-way trading costs (basis points) in select automated markets
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4. Practical Applications

The analys's above highlights the importance of measuring, andyzing, and controlling transaction
costs. In the context of global asset management, the control of trading costs presents the greatest
practica chalenge. Two mportant — and related — consderations require consderation when imple-
menting a transaction cost management program. First, while expected apha (or excess return) is pro-
portiond to trade Sze, trading cogts are typicaly increasing as a function of sze. Intuitively, asszein
creases beyond available depth (or liquidity), costs begin to rise a an accelerating rate. As average or-
der szeisrdated to fund Sze, risng costs imply the existence of an optimd fund sze. The optimd levd
may be quite smdl, especidly in smdl or emerging markets where liquidity is unavallable a any cod.
Second, a portfolio manager needs to consider the interaction of turnover and costs. The common ap-
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proach to estimating returns net of cods is Smply to subtract annualized costs from expected gross
(“paper”) returns.  This approach implicitly assumes that the portfolio’s turnover is a congtant, an &
sumption that is questionable in agloba context. Specificdly, portfolio turnover might be systematicaly
related overd| turnover in the congtituent countries. So, an active globd fund may be more likdly to
turnover its portfolio in regions or time periods with above average turnover. The same factors affecting
turnover might also affect cogt, and this interaction needs to be taken into account.

An example may help illusrate this point. Consider a globa manager whose expected gross d-
pha (relaive to some benchmark) equas 150 bass points. The manager’s annual fees are 40 basis
points. Suppose the average (one-way) transaction cogts in the manager’s universe of stocks are 100
basis points, and that annua turnover (defined as the total vaue of buys and sdlls divided by portfolio
vaue) is 80%. Then, the portfolio’s expected dpha net costsis 70 basis points (=150-100" 80%), and
net of feesis 30 bass points. But the manager may be more inclined to turnover portfolio in a highly
volatile market, and the same factors that increase volatility may increase cost. In particular, supposein
avoldile period, suppose that costs rise to 130 basi's points and turnover also rises to 100%, so that net
aphain a high voldility period is 20 besis points, and overdl expected dpha, net of dl costs and man-
agement fees, is now below zero.

We can represent these ideas mathematicdly. Let Sbhethetota fund size, and let x be a vector
of variables such as market capitdization, average trade Sze, and volatility. The portfolio’s apha, net of
implementation cods is:

ay () =aw, (r,(%)- 1, -6 (T, (¥) (1)

where, for country i, w; is the portfolio weight, ri(x) is the expected gross (“ paper”) return, ry, isthe
benchmark return, ¢ (x) is the (round-trip) tota transactions cost, and Ti(X) represents turnover.

Ovedl fund returns, r,, are given by
=L tay(¥)- (F/9 )

where F represents management fees.  Note from equation (2) that size affects fund performance in
two ways. Firg, larger Sze implies higher average trade size (given turnover) which increases codts, re-

ducing net dpha. Second, larger Sze dlows for economies of scale, reducing costs on a percentage ba-
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ss Equation (2) implies the existence of an optima fund sze when costs are increasing in average trade
gze and in turn trade Szeis positively related to fund size.
Modeling Costs
Equation (1) shows that to understand how net returns are affected by costs, we need to jointly model
the drivers behind turnover and codts. To get at this issue, we estimate a recursive pand-data model
that is based on smple intuition. Volatility is an exogenous driver, a function of market, regond, and
country-gpecific factors. In turn, volatility affects execution costs. Turnover is related to the cost of
trading, and may be affected by volaility aswel. While economic theory suggests higher costs will re-
duce turnover, the effect of volatility isambiguous. Higher volatility may induce more trading because it
is associated with a greeter disperson in beliefs.  Alternatively, risk averse traders may reduce their
trading in voldile markets  Returns, the ultimate object of interest, are modeled through equation (1)
above. The exact details of the estimation are in Domowitz, Glen, and Madhavan (2002).

The three-equation mode fits wdl, with an overadl Rsguare of 0.59 on the cost regression.
The results from the modd can be summarized as follows:

Lower cods of trading, usudly associated with better liquidity, subgtantidly increase activity.
Should cogs fdl in other developed markets to the extent that they decline in North America over
the sample period, turnover is predicted to increase by about 33 percent.

Turnover is less sengtive to cost in emerging markets than in more developed economies. This is
economicaly intuitive, because volumes in emerging markets might be driven more by politically ex-
ogenous factors such as privetizations, and are less sensitive to cogts.

Although higher volatility gppears to simulate trading with shorter holding periods, the effect is
smdll, suggesting that market development rather than geographic region is the primary factor affect-
ing activity.

We turn now to an investigation of how changes in volatility, market development and costs af-
fect liquidity and expected returns. The triangular pane-data model suggests that these relations can be
complex. For example, an exogenous increase in volatility affects liquidity through its direct effect on
turnover but dso indirectly through its impact on transactions cods. Higher voldility increases codts,
which reduces turnover, but aso leads to more trading, so that the overal impact on liquidity of a shift
on volatility is uncleer.

We use the pand-data estimates to condruct response functions for the variables of interet.

The response functions firg trandate hypothetica changes in market capitalization, voldility, and market
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development into changes in transactions costs and turnover. For each “experiment,” defined as a per-
centage change in, for example, volatility, quarterly returns net of costs then are produced, and used to
condruct the vaue-weighted portfolio returns assuming a given turnover. The case of interest is where
the portfolio’s rebaancing is rdated to turnover in the congtituent countries, as might be the case with an
active globa fund.

Turnover is decreasing in cog, as shown in Figure 4, condstent with the idea that investors' de-
gresto trade are price sengtive.

Figure4: Annualized Value-Weighted World Turnover asa Function of Cost
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The direct effect of an increase in volatility on cogt is positive, resulting in a decline in net re-
turns. Specificdly, an increase of 50 percent in volatility occasions roughly a5 percent drop in returns
for the vdue-weighted portfolio. If turnover aso changes in the fashion predicted by the mode using
equation (1), volatility has no substantive effect on portfolio returns net of trading costs. As cost in-
creases together with volatility, turnover declines, canceling out the cost effect.

Cost Prediction
Our results aso suggest how cost prediction can be improved. To improve our ability to predict execu-
tion costs we need to understand why the previous estimates (Keim and Madhavan, 1998) are 0 noisy.

11
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There are two factors that complicate the task of estimating and predicting trading cogts. First, while
some eements of trading costs (e.g., commissions and taxes) are highly predictable, others (such as op-
portunity and timing costs) are highly variable and depend heavily on prevailing market conditions. Op-
portunity costs are dso afunction of the trader’ sinvestment style. For example, an index trader, whose
objective is to mimic a benchmark portfolio with minimum tracking error, may incur very low opportu-
nity costs but high price impact and commission costs. By contrast, a value trader, who seeks to identify
stocks whose fundamental value exceeds the current stock price, may face large opportunity costs but
smdl commission and price impact costs. Second, there are many unobservable factors that may explain
the large variation in execution cods. A partid list of such variables includes trader reputation, skill, in-
vestment objectives, and subtleties of the trading process (e.g., upstairs intermediation) that are not ess-
ily measured. Ingtitutional traders and portfolio managers are especidly concerned with being adle to
predict costs in red time. In this respect, the unpredictability of costsis an important factor. If traders
are averse to the high variance in codts, they may dter their trading strategies towards strategies that let
them better predict and control cogts. Examples include crossing systems (where the crossing price is
pre-determined), automated limit order book systems, or guaranteed principa bids, where the trading
costs are known prior to trading. The extent to which the unpredictability in execution codts has led to
innovations in trading technology is till an open question.

Global Efficient Portfolios

Our analys's suggests that execution cogts vary systematicaly with factors that are relevant for invest-
ment srategy.  The estimated mean-variance efficient frontier - and hence the perceived gain from in-
ternationa diverdfication - aso will change if execution costs are factored into return computations.
This change derives in part from reduced returns, but may aso be due to changes in the corrdation
dructure of returns, as costs shift non-uniformly across countries. The effect is compounded because
turnover is higher in some markets.

Consider a portfolio focused on large capitdization issues in developed markets with annud
(two-way) turnover represented by purchases and sales of 100 percent, management fee of 0.25 per-
cent, and trading costs of 0.4 percent of vaue. The totd costs are 0.4 percent” 100 percent + 0.25
percent = 0.65 percent of portfolio value. By contrast, consider an emerging market portfolio with an-

12
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nua (two-way) turnover of 160 percent, costs of 1.25 percent of value, and management fee of 1 per-
cent. This portfolio has total costs of 1.25 percent” 160 percent +1 percent = 3 percent of portfolio
vaue. Thus, ignoring risk, the emerging market portfolio would have to provide additiona return of

2.35 percent per year to compensate for additiona costs.

We congtruct portfolios differentiated by costs and time periods for a set of markets representa-

tive of internationa investors concerns.  Transactions costs have a substantia impact on returns, and a
relatively smdl effect on the variance-covariance matrix of the portfolio. But, as shown by equation (1),
athough the risk characterigtics of the portfolio may be unaffected by codts, the dphas are affected by
both costs and turnover. To gauge the impact of transaction cogts, we asked how the compasition of a
globd efficient portfolio would change as aresult of including costs. For smplicity, we focus on the tan
gency portfolio, adopting the viewpoint of a US investor who views the riskless asset as a US treasury
bond. The reaults are dramatic, with large shifts in the tangency portfolio toward lower cost regions.

For example, in a globd portfolio that includes North America, West Europe, and Latin America, the
weight placed for the low cost European countries increases by 15 percent under semi-annual rebalanc-
ing. Theimplication isthat consderable care is needed in congructing globd efficient frontiers, both re-

spect to costs and turnover.

5. Conclusions

Execution costs can substantialy reduce or even diminate the notiona or “paper” return to an
invesment drategy. Yet, despite their importance, we know very little about global equity trading
costs. This paper examines the magnitude and determinants of equity trading costs across a sample of
42 countries. We document wide variation in costs across and within regions. While costs have de-
clined, they remain economicdly significant, especidly in emerging markets. We develop the centra
concept that costs cannot be measured in isolation from the factors that o affect the underlying in-
vestment strategy. In particular, redlized equity returns depend on turnover as well as costs, and portfo-
lio turnover is likdy to be sysematicdly reated to the same factors that affect costs. Accordingly, we
andyze the inter-reationships between liquidity, equity trading cogts, and voldility, and investigete the
impact of these variables on equity returns. The estimated models show strong relationships between
the variables of interest and shed light on the degree to which liquidity and costs are predictable in prac-

13
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tice. Our results show the compostion of globa efficient portfolios can change dramaticaly when cost

and turnover are consdered.
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