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Abstract 

This paper compares the effective bid-ask spread and examines the decomposition of spread 
in the London Stock Exchange (LSE) and New York Stock Exchange (NYSE). Results 
indicate that order persistence cost is generally higher in NYSE than in LSE while order 
processing cost in NYSE is lower, and higher proportion of the bid-ask spread is directly 
related to the information inefficiency in LSE. 
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1. Introduction 

A large number of companies, especially those with international operations, are now 
cross-listed in multiple stock exchanges. A trend of increasing numbers of stocks listed in 
foreign exchanges has been detected by Pagano, Röell, & Zechner (2002) among many others. 
According to the New York Stock Exchange (NYSE), total market capitalization and total 
generated volume on non-US listings has increased tremendously since 1990s (Note 1). The 
purpose of this paper is not to study the rationalities and impacts of cross-listing itself though 
enormous interest and attention has been drawn to the investigation of these issues. We view 
the cross-listing of stocks in different countries as a golden opportunity to examine the 
information efficiency and information asymmetry of the market. 

Ten large multinational corporations (MNCs) listed both in the London Stock Exchange (LSE) 
and NYSE are selected to conduct the research. We are able to find evidence of information 
asymmetry by checking the different patterns in their bid-ask spreads on the two exchanges. 
Among the models in investigating the market micro-structure, we follow the one developed 
by Lin, Sanger, & Booth (1995) to decompose the bid-ask spread into three different 
components to further clarify the components which are closely related to information 
efficiency.  

The most significant contribution of this paper is the extension of the Lin, Sanger, and 
Booth’s model (LSB model) to decompose bid-ask spread on cross-listed stocks for 
information efficiency examination purpose. Although the LSB model has been widely used 
in different perspectives and a large amount of researches have been done on cross-listing, for 
instance, Venkataraman (2001)’s analysis on the execution costs on the Paris and New York 
exchanges, the combination of these two is a relatively new experiment. And the existence of 
overlapping trading time of these two markets gives us a good opportunity to investigate the 
variation of the bid-ask spread pattern during the day. 

The present study should be of particular interest to the regulators that are considering the 
design of trading structures and investors that are trading on multiple markets as we report 
two interesting findings. First, the order persistence cost is generally higher in NYSE than 
LSE while the order processing cost in NYSE is lower. Second, higher proportion of the 
bid-ask spread is directly related to the information inefficiency in LSE rather than in NYSE.  

This study proceeds as follows. Section 2 provides a literature review in both bid-ask spread 
and cross-listing areas. Section 3 describes the methodology used in the study to decompose 
the bid-ask spread and estimate three components. Section 4 presents the data and empirical 
results. Section 5 summarizes the results. 

2. Literature Review 

2.1 Bid-ask Spread Literature 

As a vital part in the market microstructure theory and a hot issue widely investigated by 
academics, many researches have been conducted on the bid-ask spread since the very early 
stage of the finance study focusing on the transaction costs. Demsetz (1968) provides a 
measurement for cost of transacting using empirical verifications based on his analysis on the 
specialists’ bid-ask spread on NYSE to show “the extent to which the transactions costs are 
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affected by the scale of trading”, where the inverse relationship between the time rate of the 
transaction—namely the frequency and the spreads was considered as the centre piece of the 
transaction costs determinants. This theory was further extended into over-the-counter (OTC) 
transactions by Tinic & West (1972). 

Bid-ask spread study has become overwhelmingly popular in the academic world with 
various models developed in late 1980’s through 1990’s, which has a profound impact on the 
study in the recent years. Glosten & Harris (1988) develop a model decomposing the bid-ask 
spread into two components: one due to asymmetric information and one due to inventory 
costs, specialist monopoly power, and clearing costs. They find that the hypothesis of 
information asymmetry as the cause of bid-ask spread cannot be rejected. George, Kaul, & 
Nimalendran (1991) introduce a new approach to correct the downward bias found in 
previous bid-ask spread decomposition models by using information in both transaction 
prices and bid-ask quotes. In doing so they find a much smaller adverse selection component, 
non-existence of the inventory cost component, and thus a dominating order-processing 
component. Huang & Stoll (1997), however, use two extensions to identify the small but 
significant inventory cost component and discover the interesting relationship between the 
trade size and the spread and its components. Lin et al. (1995) re-examine the relationship 
between the trade size and components of the bid-ask spread. Their findings demonstrate that 
the trade size has a positive relationship to adverse information component, an inverse 
relationship to the order processing cost component, and a positive relationship to the overall 
effective spread, in line with the prediction provided by previous studies. Madhavan, 
Richardson, & Roomans (1997) develop another simple structural model to analyse intraday 
patterns of the bid-ask spreads. Their model incorporates four parameters for the 
determination of the transaction costs: the asymmetric information parameter, the cost of 
supplying liquidity, the probability a transaction takes place inside the spread, and the 
autocorrelation of the order flow. 

Most of the existing studies are based on the empirical evidence from U.S. market, which is a 
dealer’s market. Thus, there are more applications and empirical tests of these models in 
order-driven markets recently to extend the study on the bid-ask spread. For instance, 
Brockman & Chung (1999) conduct a study on Hong Kong market; De Jong et al. (1996) 
examine this issue on the Paris Bourse. Ahn, Cai, Hamao, & Ho (2002) and Ahn, Cai, Hamao, 
& Ho (2005)’s extensive studies on Japanese market reveal the different patterns in bid-ask 
spread and its components from those in U.S. market. In addition, more insights are provided 
for some emerging markets. For example, Visaltanachoti, Luo, & Wang (2007) examine the 
performance of market order execution strategy in the Australian market based on three 
bid-ask spread forecasting models. Chan, Menkveld, & Yang (2008) provide tests on the 
bid-ask spread components and their pattern and the implication for information asymmetry 
in the foreign B-Shares market in China. 

2.2 Cross-listing Literature 

In the last few decades, the term “cross-listing” has been increasingly mentioned as a result of 
the trend of more companies listing shares in multiple markets, which was observed and 
investigated by Pagano, Randl, Röell, & Zechner (2001) and Pagano et al. (2002) among 
many others. The focus of these studies is on the transatlantic cross-listings in terms of their 
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trend, preferred choices of cross listing and the performance pre- and post-cross listing.  

Although the study on cross listed companies is relatively new due to the recent wave of 
globalisation, the argument and theories on the asset-pricing, transaction costs, and many 
other issues on the fragmented versus centralised markets have been long in existence. For 
instance, Hamilton (1979) examined the effect of segmented market trading on the price and 
return of stocks. Alexander, Eun, & Janakiramanan (1987) attempted to solve the 
asset-pricing puzzle of dual-listed stocks on foreign market. A following empirical test 
proposed by Alexander, Eun, & Janakiramanan (1988) was used to justify the theory that 
cross listing tends to result in a reduction in the expected return, which was in line with the 
classic argument for a centralised market to reduce the costs and to enhance the market 
efficiency. Nevertheless, there is an inevitable trend among researchers building models to 
justify the fragmented trading by providing proofs of an existing equilibrium in fragmented 
market including Chowdhry & Nanda (1991) and Biais (1993). Further studies on the price 
pattern and the implied information efficiency was conducted by Hasbrouck (1995) to 
investigate the price discovery for stocks listed on NYSE and other regional markets. 
Following Hasbrouck (1995)’s approach, Frijns, Gilbert, & Tourani-Rad (2010) assess 
information shares and conditional information shares of a sample of bilateral cross-listings 
in Australia and New Zealand, and Frijns, Gilbert, & Tourani-Rad (2015) examine the 
determinants of price discovery for Canadian firms cross-listed in the U.S. markets.  

Unlike Hasbrouck (1995), Werner & Kleidon (1996) turn the attention to the British stocks 
cross-listed on U.S. and U.K. markets to analyse their intraday pattern, discovering the 
differences between overlapping and non-overlapping trading hours and drawing the 
conclusion of segmented order flow for cross-listed securities. Similar results are given by 
Menkveld (2008) in stating the existence of order splitting in different markets for such kind 
of stocks, who extends the Chowdhry & Nanda (1991) model to overlapping markets to 
investigate the order splitting of investors in different markets and provides empirical tests on 
the chosen cross-listed British and Dutch stocks. 

3. Model and Empirical Result 

The present study follows the model developed by Lin et al. (1995), which can be used to 
decompose the bid-ask spread into three components: the adverse selection costs, the order 
persistence costs, and the order processing component (Note 2); and to further estimate the 
three components. Lin et al. (1995)’s method is used to conduct the present research having 
considered that their model effectively describes the transaction characteristics in an order 
driven market comparing to the models proposed in Glosten & Harris (1988) and Madhavan 
et al. (1997).  

Following Lin et al. (1995) and Huang & Stoll (1997), we assume at time t  a sell order is 

executed at the bid price t tP B . The expected transaction price in the next period is then 

1 1 1( ) (1 )t t t tE P B A      , where tA  and tB  are ask quote and bid quote at time t ,   is 

the probability of the transaction continuation in the same direction, that is, a sell (or buy) 
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order is followed by a sell (or buy) order, and 1   is the probability of transaction direction 

change. Thus, the expected gross profit of the mark maker at time 1t   is 

             1 1 1( ) ( ) (1 )( )t t t t t t tE P P B B A B                                 (1) 

As adverse information can be reflected by a trade at time t , the quote revision can be 

expressed as 1t t tB B z    and 1t t tA A z   , where 0 1   reflects the quote 

revision by the market maker is a proportion of the total bid-ask spread due to the adverse 

selection. tM  is the middle price, ( ) 2t t tM A B  . t t tz P M   is half of the effective 

bid-ask spread showing the driving order of the trade, where a sell-driven trade has 0tz   

and a buy-driven order trade has 0tz   (Note 3). If trades are executed at the either the bid 

quote or the ask quote, which is a reasonable assumption according to the literature, the 
following derivation of Equation (1) exists: 

                  

 
   

1 1 1( ) (1 )

(1 2 ) ( ) 2 ( ) 2

(1 )

t t t t t t

t t t t t t t

t

E P P B A P

z A B B A B P

z

 

 
 

      

       

                 (2) 

where 2 1    represents the order persistence. If the buy orders and sell orders come 

into the market randomly, 0.5   and 0  . Nevertheless, evidence has been found by 

researchers that orders tend to move in the same direction (Note 4). This pattern of order 

arrivals implies that 0.5 1   and 0 1  .  

The above statement is based on a sell order executed at bid price. Analogically, the same 
equation applies to a by order executed at ask price. The order processing costs can be viewed 

as a proportion of the total bid-ask spread, which is 1     . 

We then use the following equations to obtain the estimations of three components relative to 

the bid-ask spread,   the adverse selection cost component,   the order persistence 

component, and   the order processing component.  

1 1t t t tM M z                                 (3) 
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1 1t t tz z                                   (4) 

1 1 1 1( )t t t t t t t tP P M M z z z                             (5) 

In the present analysis, we filter the raw data before applying the Lin et al. (1995)’s model. 
Since the model is based on continuous trades, over-night quotes are excluded at first. And 
due to the problem to choose the appropriate bid-ask spread for the first trade every day, the 
first trade for each day is excluded from the model as well. In the LSE data, trades of private 
auction are recorded but without price and volume, so they are also excluded. For the 
calculation of bid-ask spread for each trade, weighted average bid and ask quotes are used for 
NYSE data, since the volume for each quote is provided; while a simple average is used for 
London data due to the lack of volume for each quote. Furthermore, the dates on which at 
least one of the markets is closed are also excluded from the analysis. 

4. Data and Empirical Results 

4.1 Data 

One-year intraday data from 1st July 2008 to 30th June 2009 are obtained from SIRCA for 
ten MNCs cross-listed in both NYSE and LSE (Note 5). The dataset contains following 
variables: date and time for each trade and quote, trade price and volume, price of each bid 
and ask quote (Note 6). A summary statistics for the data is reported in Table 1.  
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Table 1. Descriptive statistics 

 
Note. Prices are in US Dollar and British Pound respectively. Daily prices are volume weighted average prices. 

Daily volume figures are in thousands. 

 

Table 1 shows the descriptive statistics of daily weighted average price and daily trading 
volume for ten cross-listed stocks. Time-varying pattern of daily price and volume were 
plotted in Figure 1. Most stocks demonstrate a highly volatile and price declining pattern due 
to the impact of Global Financial Crisis in the sample period. Standard deviations of stocks 
listed in the LSE are obviously higher than those listed in the NYSE. It might be a signal of 
relative information inefficiency in the LSE but it needs further exploration.  
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Figure 1. Plotted daily price and volume trend 

Note. The black curve in the middle is the daily volume weighted average price, the green line is the daily 

maximum price, and the red line the daily minimum price. 

 

The decomposition of three components of effective bid-ask spread of ten MNCs cross-listed 
in both NYSE and LSE is presented in Table 2. It is interesting to observe that order 
persistence parameters (θ) for stocks listed in NYSE are apparently higher than those listed in 
LSE. The highest average daily estimate of order persistence cost is 56.69% for GSK and 
lowest is 33.33% for RTP in NYSE, while the highest and lowest in LSE are 40.18% 
(ULVR.L) and 23.22% (BARC.L), respectively (Note 7). This phenomenon indicates that the 
extent of order flow persistence in the NYSE is more salient which may have important 
implications on the short-term predictability of the stock price (Wyart, Bouchaud, 
Kockelkoren, Potters, & Vettorazzo, 2008) and the aggregate daily order imbalances (Chordia, 
Roll, & Subrahmanyam, 2002).  

The estimates of order processing cost component (γ) of the effective spread, however, 
demonstrate a different pattern. Order processing component is generally lower for stocks 
listed in NYSE than those listed in LSE. The highest average daily estimate of order 
processing cost is 35.47% for BP and lowest is 24.27% for CBY in NYSE, while the highest 
and lowest in LSE are 64.32% (BARC.L) and 30.01% (CBRY.L), respectively. Bessembinder 
& Kaufman (1997)’s argue that NYSE quotes are for relatively large sizes at relatively 
narrow bid-ask spreads with lower order processing cost comparing to other non-NYSE 
markets in the U.S. Our result using the cross-listed samples supports Bessembinder & 
Kaufman (1997)’s statement and extends the comparison the cross-exchange comparison of 
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order processing cost to NYSE versus LSE. 

 

Table 2. Estimates for three components of the bid-ask spread 

 
Daily Estimates of Three Components of Bid-Ask Spread 

λ θ γ 

AZN 18.81% 51.79% 29.41% 

AZN.L 25.22% 33.10% 41.68% 

BCS 16.70% 49.99% 33.32% 

BARC.L 12.46% 23.22% 64.32% 

BP 12.27% 52.26% 35.47% 

BP.L 15.62% 28.24% 56.14% 

CBY -102.88% 178.61% 24.27% 

CBRY.L 31.54% 38.44% 30.01% 

DEO 21.83% 47.02% 31.14% 

DGE.L 24.34% 37.08% 38.58% 

GSK 15.70% 56.69% 27.62% 

GSK.L 19.63% 34.61% 45.77% 

HBC 18.87% 51.07% 30.06% 

HSBA.L 17.65% 27.45% 54.90% 

RTP 33.33% 33.33% 33.33% 

RIO.L 13.52% 26.48% 59.99% 

UL 18.92% 51.81% 29.27% 

ULVR.L 25.50% 40.18% 34.32% 

VOD 11.08% 62.40% 26.52% 

VOD.L 14.88% 30.03% 55.09% 

 

Table 3. T-Statistics on effective bid-ask spread and its components 

Stocks Spread and Components T-Stats P-value Mean Difference

AZN / AZN.L Total Spread -3.288 0.001 -15.098 

λ -10.628 0.000 -0.189 

θ 6.254 0.000 0.124 

γ -4.336 0.000 -0.252 

BCS / BARC.L Total Spread 1.000 0.318 10.259 

λ -18.242 0.000 -0.267 

θ 16.991 0.000 0.310 

γ -5.833 0.000 -0.263 

BP / BP.L Total Spread -1.005 0.316 -4.644 

λ -17.527 0.000 -0.241 

θ 12.798 0.000 0.209 

γ -10.565 0.000 -0.257 
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CBY / CBRY.L Total Spread 0.926 0.355 4.944 

λ -1.393 0.165 -1.399 

θ 3.063 0.002 0.056 

γ -1.381 0.301 -0.233 

DEO / DGE.L Total Spread -0.997 0.320 -20.827 

λ 7.089 0.000 0.100 

θ -4.681 0.000 -0.075 

γ 1.520 0.189 0.237 

GSK / GSK.L Total Spread -1.073 0.285 -82.557 

λ -13.337 0.000 -0.220 

θ 10.518 0.000 0.181 

γ -1.780 0.098 -0.155 

HBC / HSBA.L Total Spread -1.004 0.316 -45.620 

λ 15.193 0.000 0.237 

θ -13.984 0.000 -0.250 

γ 6.386 0.000 0.197 

RTP / RIO.L Total Spread 1.117 0.265 19.474 

λ -7.616 0.000 -0.250 

θ 13.172 0.000 0.389 

γ -4.923 0.000 -0.191 

UL / ULVR.L Total Spread -1.021 0.308 -24.25 

λ 5.275 0.000 0.119 

θ -2.207 0.028 -5.317 

γ 0.549 0.612 0.055 

VOD / VOD.L Total Spread -1.001 0.318 -55.405 

λ -23.702 0.000 -0.322 

θ 18.294 0.000 0.285 

γ -5.117 0.000 -0.412 

 

The estimated result of adverse selection cost component (λ) is ambiguous with six out of ten 
stocks have lower average estimate adverse information component and three out of ten 
stocks have higher average estimate λ. (Note 8) As both adverse selection component and 
order persistence component are more closely related to the information asymmetry, we 
further explore the mean difference of total effective bid-ask spread and its three components 
using two-sample t-test. The results of t-test are shown in Table 3. Almost all t-statistics of 
total effective bid-ask spread are insignificant while the t-statistics of adverse selection 
component and order persistence component are significant at 1% level. So we reject the null 
hypothesis and conclude that the means of adverse selection component and order persistence 
component in NYSE and LSE are different at the 1% significance level. The t-test for the 
order processing cost component shows similar result but with seven out of ten stocks are 
significant at 1% level. We can conclude that NYSE has lower transaction cost relative to the 
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share price than that in the LSE. The discrepancy might be explained by the different market 
structure.  

The decomposition of effective bid-ask spread illustrates that higher proportion of the bid-ask 
spread is directly related to the information inefficiency in LSE rather than in NYSE. This 
result is consistent with Hasbrouck, Sofianos, & Sosebee (1993) and in that market makers in 
NYSE help maintain narrow spreads and improve information efficiency. 

5. Conclusion 

This paper compares the effective bid-ask spread and its three components, namely the 
adverse selection component, the order persistence component, and the order processing 
component, of ten large MNCs cross-listed in the NYSE and LSE. Although most cross-listed 
stocks demonstrate a highly volatile and price declining pattern due to the impact of Global 
Financial Crisis, standard deviations of those listed in the LSE are obviously higher than 
those in the NYSE.  

The decomposition of three components of effective bid-ask spread illustrates that the order 
persistence cost is generally higher in NYSE than LSE while the order processing cost in 
NYSE is lower than that in LSE. As the estimated result of adverse selection cost component 
is mixed, we further explore the mean difference of total effective bid-ask spread and its three 
components using two-sample t-test to better understand the information asymmetry in these 
two exchanges. The test result demonstrates that higher proportion of the bid-ask spread is 
directly related to the information inefficiency in LSE rather than in NYSE.  
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Notes 

Note 1. See www.nysedata.com 

Note 2. The order persistence component can be caused by many factors, for example 
splitting of orders, or adjusting to limit orders slowly when new information released (Lin et 
al., 1995). 

Note 3. The implication here is that a trade price more close to bid price is recognised as 
sell-driven, and the trade price more close to ask price is recognised as buy-driven. 

Note 4. Hasbrouck and Ho (1987), Choi, Salandro, and Shastri (1988), and Hasbrouck (1991) 
show that buy orders tend to follow by orders, and sell orders. 

Note 5. See appendix 1 for the list of companies. 

Note 6. NYSE data also contains volume for each quote. 

Note 7. The order persistent component of CBY is excluded in the comparison as it exceeds 
100%. 

Note 8. The adverse selection component of CBY is excluded in the comparison as it is 
negative and becomes meaningless. 
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Appendix 

Appendix 1. List of Sample Firms 

Name Symbol Exchange 

AstraZeneca PLC 
AZN NYSE 

AZN.L LSE 

Barclays PLC 
BCS NYSE 

BARC.L LSE 

BP PLC 
BP NYSE 

BP.L LSE 

Cadbury Schweppes PLC 
CBY NYSE 

CBRY.L LSE 

Diageo plc 
DEO NYSE 

DGE.L LSE 

GlaxoSmithKline PLC 
GSK NYSE 

GSK.L LSE 

HSBC Holdings PLC 
HBC NYSE 

HSBA.L LSE 

Rio Tinto PLC 
RTP NYSE 

RIO.L LSE 

Unilever PLC 
UL NYSE 

ULVR.L LSE 

Vodafone Group PLC 
VOD NYSE 

VOD.L LSE 
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