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ABSTRACT 
 
Employing a sample of firms that switch their exchange listing from NASDAQ to the NYSE, 
this paper studies how trading activity for a stock is influenced by activity for other stocks 
sharing its exchange.  Order flow (a measure of signed trading activity) for the switching 
stock co-moves more strongly with NYSE order flow following the switch, with a 
corresponding weakening of its comovement with NASDAQ order flow.  Further tests show 
that these results are not driven by fundamentals, firm characteristics, indexing, or a 
delayed response to cross-market information. However, stocks with more small (likely 
noise) trades are more susceptible to the local exchange influence, while stocks with more 
medium/large (likely informed) trades are less so. These findings on the influence of 
common location on order flow comovement are most consistent with a view of 
comovement proposed by Barberis and Shleifer (2003) and Barberis, Shleifer and Wurgler 
(2005), where investors segregate assets into ad hoc classes and place correlated trades 
within such classes. 
 



 

 

1 Introduction 

 In this paper we examine the influence of a common trading location, or co-location, 

on stock-level buy and sell trades (henceforth, order flow).1  We do this by studying the set 

of stocks that switch their exchange listing from NASDAQ to the NYSE, and documenting the 

change in the comovement of order flow for these stocks with aggregate order flow from 

their old and new exchanges.2  In doing so, we tackle the fundamental question of what 

factors influence investor buy and sell decisions, the role of local order flow in this process, 

and whether the importance of co-location varies with particular firm characteristics and 

investor types.  

 The traditional explanation for why an investor buys or sells a security is that she 

either has superior information about value, or faces a liquidity shock (e.g. see Kyle, 1985; 

Admati and Pfleiderer, 1988). In this framework, decisions to buy or sell should be 

correlated across stocks only to the extent that the information or liquidity needs of 

investors are also correlated. For instance, faced with an impending recession, investors 

may decide to convert part of their stock holdings into cash for consumption, generating 

contemporaneous sell orders in many stocks. Similarly, if information has common 

components that affect many stocks at once, investors receiving this information will place 

correlated trades. This information could be public (e.g. macro-economic) or possibly 

                                                 
1 Order flow captures the difference between buying and selling transactions. Our measure of order flow is 
calculated as the difference between buying and selling volume, scaled by total trading volume, where buys 
and sells are identified using the Lee-Ready (1991) algorithm. 

2 While it is possible for firms to switch from the NYSE to NASDAQ, very few do so, primarily because NYSE 
Rule 500(a) made voluntary delistings difficult (e.g. by requiring approval of two-thirds of a firm’s 
shareholders). Rule 500 (a) was repealed in August 2003, though the number of firms moving from NYSE to 
NASDAQ remains small. Kalay and Portniaguina (2001) analyze the case of Aeroflex, which moved voluntarily 
from the NYSE to NASDAQ in 2000.  
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private and correlated across stocks (e.g. Albuquerque, De Francisco and Marques, 2008; 

Albuquerque, Bauer and Schneider, 2009).  

 Conversely, a role for co-location in generating correlated order flow could arise if 

investors imitate others, independent of their liquidity needs or private information. Hong, 

Kubik and Stein (2005) show that fund managers’ decisions to buy or sell a stock are 

correlated with the decisions of other managers in the same city, consistent with word-of-

mouth effects in information propagation. Information cascade-type herding models (e.g. 

Bikhchandani, Hirshleifer and Welch, 1992) suggest that under certain conditions, investors 

will rationally abandon imprecise private information in favor of a simpler strategy of 

imitating other investors’ trades. Barberis and Shleifer (2003) and Barberis, Shleifer and 

Wurgler (2005; henceforth BSW) submit that investors segregate assets into classes and 

trade stocks in a class in the same direction. BSW find supporting evidence based on shifts 

in return comovement for firms that are added to the S&P 500 Index. Green and Hwang 

(2009) provide additional support, using a sample of stock splits to show that returns for 

firms in similar price ranges co-move strongly.  

 A confounding issue with linking order flow comovement to a common location is 

that order flow on a particular exchange is apt to co-move for a variety of plausibly 

fundamental reasons. Examining the level of order flow comovement on an exchange is 

therefore unlikely to isolate the influence of co-location on investor buy and sell decisions. 

By contrast, since firm fundamentals are unlikely to change abruptly, whereas the exchange 

switch is a discrete event, changes in comovement surrounding the switch will be 

informative about the importance of co-location. That is, a sudden change in comovement 
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associated with the switch would cast doubt on explanations based on fundamentals. 

 We examine order flow comovement for 536 firms that relocate from NASDAQ to the 

NYSE between January 1988 and December 2000. We start by relating order flow for each 

switching stock to aggregate NASDAQ and NYSE order flows. This specification is estimated 

at the intraday, daily and weekly frequencies, using one year of trading before and one year 

of trading after the switch. Our main finding is that order flow for stocks that switch to the 

NYSE co-moves more strongly with aggregate NYSE order flow and less so with NASDAQ 

following the switch, and that these comovement changes are coincident with the switch. 

This result is present at every frequency—intraday, daily and weekly—and is economically 

significant. For instance, at the daily level, the mean sensitivity of a switching firm’s order 

flow to aggregate NYSE order flow increases three-fold from 0.27 to 0.84, while its 

sensitivity to NASDAQ order flow drops from 0.64 to 0.18 in the immediate aftermath of the 

exchange venue switch.   

 The fact that the order flow comovement shift remains large at the lower weekly 

frequency makes it unlikely that the shift is driven by differences in the market structure of 

the two exchanges or frictions in information transmission across the two exchanges. 

Further, the fact that the change in order flow comovement occurs immediately after the 

switch, rather than slowly over time, supports the conclusion that the comovement change 

is associated with the switch, rather than (gradually changing) firm characteristics.  

 We interpret our results as showing that co-location, in the form of sharing an 

exchange, strongly influences stock-level order flow. A natural question is what factors 

contribute to this influence. We conduct cross-sectional tests relating the change in order 
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flow comovement to proxies for arbitrage costs, information quality, liquidity, noise and 

informed trading and institutional ownership, as well as to firm characteristics.    

 Somewhat surprisingly, we find that stocks that are more liquid and followed by 

more analysts display larger shifts in comovement, that is, are more influenced by order 

flow on the NYSE following the switch. These results are inconsistent with the view that 

transactions costs or impediments to the flow of information are responsible for the 

influence of location on trades. Greater institutional ownership also appears to be 

associated with a larger co-location influence, consistent with evidence that institutions are 

prone to herding (for evidence of institutional herding, see Sias, 2004; Wermers, 1999; 

Pirinsky and Wang, 2004).     

 Most striking, we find that stocks with higher volume in small-sized trades (of 100-

400 shares) are more strongly influenced by local order flow, while stocks with higher 

volume in medium/large-sized trades (500 or more shares) are less so. This result is 

consistent with behavioral models suggesting that noise traders (who are more likely to 

trade in smaller lots) are an important source of co-location effects on order flow, while the 

actions of informed traders serve to reduce such influence.   

 We carry out additional analysis to evaluate alternative explanations for our findings. 

First, given that firms apply to switch exchanges, the switching firms do not comprise a 

random sample, and our results are potentially subject to selection bias. A second concern 

is that our analysis could be affected by specific economy-wide trends, e.g. the increase in 

comovement with NYSE order flow could simply be a reflection of the growing influence of 

the NYSE over our sample period. We deal with both concerns by repeating our tests for a 
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control sample of similar (i.e. industry, size and price-matched) firms that meet key NYSE 

listing requirements but remain on NASDAQ.3   

 We find that the control sample of NASDAQ-resident firms shows no change in order 

flow comovement with NASDAQ or the NYSE. The contrasting comovement patterns for the 

switching and control firms indicate that the results for the switching firms are unlikely to 

be driven by economy-wide trends in comovement. Further, the large differences in the 

magnitudes of the comovement changes for the switching and control samples suggest that 

any selection bias would have to be very large to neutralize our inferences. 

 Second, an alternative explanation for our results is that when a stock moves from 

NASDAQ to the NYSE, it switches membership between two exchange-level indexes that are 

widely followed by actual or closet indexers.  We conduct several tests to examine such 

indexing effects. When we remove the 100 largest stocks by market capitalization (most 

likely to be included in any exchange-level indexing strategy) from the calculation of 

aggregate NYSE and NASDAQ order flows, the shift in order flow comovement is materially 

unchanged. Likewise, when we drop the last 30 minutes of daily trading from our analysis, 

our results are unaltered. This is inconsistent with indexers, who have a preference for 

trading at the end of the day, driving our results. Finally, using returns (instead of 

unavailable order flow) going back to 1973, we find similarly strong shifts in comovement 

over periods that pre-date the popularity of indexing. These results do not support the 

explanation that exchange-level indexing is the main driver for the influence of co-location 

on order flow documented in our study. Instead, we believe that such co-location influence 

                                                 

3 Kedia and Panchaganeshan (2010) show that of the 2,654 NASDAQ firms that meet important listing criteria 
at the NYSE, only 460 actually switch to the NYSE.  
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on order flow comovement is better described as category preference, as in BSW, rather 

than a formal indexing strategy.  

 Third, we conduct tests to examine if cross-market information delays can explain 

our results. When we incorporate lags of order flow from both markets, the sum of the 

coefficients on contemporaneous and lagged exchange order flows is similar to the 

coefficient in our basic test. These results rule out cross-market information frictions as the 

source of our results.  

 While extant work has not looked at the influence of co-location on order flow, 

several studies have examined international trading venues and return comovement. For 

example, Chan, Hameed and Lau (2003) document a significant change in return 

comovement for the Jardine Group of firms after they delist from Hong Kong and re-list in 

Singapore. Froot and Dabora (1999) document greater return comovement for so-called 

“Siamese Twin” stocks with the national stock exchange they are listed on, despite being 

perfect substitutes on paper. Using a sample of international mergers, Brealey, Cooper and 

Kaplanis (2010) document that the post-merger change in target firm return comovement 

with the acquirer firm’s home market is large and not explained by fundamentals. Such 

‘excess’ return comovement across international venues can arise due to barriers 

separating foreign markets. By contrast, our focus on two domestic markets with high 

liquidity and information flow allows us to isolate the effect of co-location on order flow 
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comovement.4  

 Our study has several implications. First, our results point to non-independence of 

order flow and returns within an exchange.  This calls into question the diversification 

benefits of investing in a large basket of stocks if the basket in question is tethered to a 

particular location. Our study also relates to the literature on financial fragility, which 

shows that correlated ownership and trading can have real consequences, notably higher 

return volatility.5  We point to a specific channel—a common trading location—that may 

engender such fragility.6 

 An unanswered question in our study, and indeed in the literature, is why co-

location matters. In our specific case, this could be because location confers not just 

common information cues or convenient asset categorizations as in BSW, but plausibly 

common moods as well. For example, Hirshleifer and Shumway (2003) show that daily 

market returns are affected by morning sunshine, a result that is consistent with investor 

moods affecting market-wide order flow.  Whether subscription to local cues is rational or 

is a behavioral artifact rooted in simple heuristics is worthy of further examination.  

 The rest of the paper is organized as follows. Section 2 describes the data. Section 3 

studies the change in order flow comovement following the switch to the NYSE. Section 4 

                                                 

4 Goyal et al (2008) document distinct pricing factors for NYSE and NASDAQ stocks. However, they caution 
against concluding that the two markets are therefore segmented. Indeed, the authors argue that the two 
common factors for these markets are sufficient to bring about integration. 

5 For models of financial fragility, see, among others, Allen and Gale (2004) and Greenwood and Thesmar 
(2009). A common theme in these papers is the presence of correlated shocks that affect market liquidity.  

6 In a recent working paper, Anton and Polk (2010) show that the more connected a stock is (by virtue of 
being owned by the same institutions), the more likely its return is to co-move with the returns for other 
connected stocks.  
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studies determinants of the changes in order flow comovement. Section 5 evaluates 

alternative explanations for these results. Section 6 concludes.  

2 Sample and data 

 Using the Center of Research in Security Prices (CRSP) files, we select all firms that 

switch their listing venue from NASDAQ to the NYSE between January 1988 and December 

2000.7  We examine ordinary common shares and exclude non–U.S. firms, real estate 

investment trusts, and closed-end funds. Firms are required to have CRSP data and intraday 

trade and quote data from ISSM or TAQ for one year before and one year after the switching 

date, as well as book equity data from COMPUSTAT. This leaves us with a sample of 536 

firms. We also use a larger sample of 821 NASDAQ firms that switch to the NYSE between 

January 1973 and December 2000 to study return comovement in a robustness check.  

 Our purpose is to isolate the change in order flow comovement associated with the 

move to the NYSE, and we attempt to account for exogenous shifts in comovement. For 

instance, it is possible for the order flows of all NASDAQ stocks to display greater 

comovement with aggregate NYSE order flow if the markets have become more integrated 

over our sample period or if the NYSE captures economic prospects more closely than does 

NASDAQ. Alternatively, comovement might increase for stocks that resemble NYSE stocks, 

stocks of a certain size, or stocks from particular industries. To account for these 

possibilities, we create a control sample of stocks matched to the switching firms by size 

(market equity), share price, industry (two-digit SIC code) and date, but that remain on 

                                                 

7 We select our sample of firms by examining the change in the CRSP exchange code, and identify as the event 
date the first day on which the firm appears with the NYSE exchange code. 
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NASDAQ.8  The control stocks meet the following key quantitative listing requirements for 

the NYSE: net tangible assets exceeding $40 million; market value of equity exceeding $18 

million before 1995, and $40 million after 1995; pre-tax income exceeding $2.5 million in 

the preceding fiscal year, and $2.0 million in the year before that; and shares outstanding 

exceeding 1.1 million. We repeat our tests for the control sample, and test for differences 

between the switching and control sample effects. Since the control firms satisfy key NYSE 

listing requirements and are similar to the switching firms along important dimensions, any 

difference in the order flow behavior of the two samples is more likely to be associated with 

the switch.  

  Summary statistics for the switching and control samples are presented in Table 1. 

The financial variables are measured as of the fiscal year prior to the move to the NYSE, 

while spreads and share turnover are averages computed over the year prior to the switch 

(the month of and the month prior to the switch are excluded). Institutional ownership is 

measured as the percentage of outstanding shares held by institutions, and together with 

the number of analysts, is measured at the end of the quarter prior to the switch. We obtain 

price and volume data from CRSP, balance sheet items from COMPUSTAT, institutional 

ownership from Thomson Financial and analyst data from I/B/E/S. 

 Book assets, market equity and institutional ownership are higher for the switching 

firms relative to the control firms, but not appreciably so. For instance, total assets for the 

switching and control firms average $1.78 billion and $1.23 billion, while average market 

                                                 

8 The matching procedure follows Huang and Stoll (1996). We match on characteristics as of the switching 
date and then ensure that the control firm we choose has one year of data before and after the switching date. 
We pick a unique control firm for each switching firm.  
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equity for the switching and control firms is $756 million and $580 million. The 

corresponding median values are closer for the two groups. Mean institutional ownership is 

46% for switching firms, and 38% for control firms.  

 The mean and median values of market-to-book are comparable for the switching 

and control firms, suggesting that the samples are similar in terms of investment policy and 

style.  Daily turnover, a measure of trading activity, is also comparable for the two samples 

(mean and median turnover are 0.335% and 0.243% for the switching sample, and 0.317% 

and 0.223% for the control sample).9  Transaction costs are similar, with median relative 

spreads of 0.02 for both samples. Analyst coverage is again close, with mean and median 

values of 7 and 5 for the switching firms, and 6 and 5 for the control firms. Overall, Table 1 

shows that the test and control samples are alike along most firm and investor 

characteristics.  

3 Order flow comovement  

 We examine the changes in the comovement of order flow for each switching and 

control firm with aggregate NASDAQ and NYSE order flows. The reported results are based 

on order flow defined in terms of the volume of buys and sells.10  Trades are classified as 

buys and sells using intraday data and the Lee-Ready (1991) algorithm, which uses the 

quote closest to, but at least five seconds before, each trade to classify the trade. A 

transaction occurring above (below) the quote midpoint is regarded as a buy (sell). If a 

                                                 
9 The means translate into annual share turnover of approximately 80%.   

10 Two other measures of order flow are based on the number of trades and the dollar value of trades. We 
repeat our analysis using these measures and arrive at identical conclusions. 
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transaction occurs at the quote midpoint, it is signed using the last non-zero transaction 

price change, as a buy if this price change is positive and a sell if it is negative. Before 

applying this algorithm, we exclude trades with negative prices, trades reported out of 

sequence, trades with special settlement conditions, trades and quotes recorded before the 

open or after the close, and quotes that imply a negative spread. 

 For each stock, we calculate intraday order flow as the difference between the 

volume of buys and the volume of sells in 15-minute intervals through the day, i.e. 9:30-

9:45 a.m., 9:45-10:00 a.m., ..3:45-4:00 p.m. We also cumulate order flow at the daily and 

weekly horizons. We standardize order flow for each interval (15-minute, daily or weekly) 

by total volume over that interval to make it comparable across stocks and through time. 

Thus, we study the fractional order flow at the intraday, daily and weekly frequency.  

 Aggregate NYSE or NASDAQ flow is computed as the equally-weighted (i.e. simple) 

average of the order flows for all ordinary shares trading in each market. In compiling these 

averages, we exclude the order flow both of the switching firm and of its industry.11  This 

reduces the likelihood of our finding a mechanical association between order flow for the 

switching stock and NYSE and NASDAQ order flows. For instance, if a switching firm’s 

industry has greater representation on the NYSE, comovement with NYSE order flow may 

be accentuated by common news about industry cash flows or risks. Dropping the 

switching firm’s industry from the exchange-level order flow calculation eliminates this 

source of comovement, and isolates the effect of co-location on order flow comovement.  

                                                 

11 The industry adjustment is accomplished by defining two-digit industries for all stocks, following Lewellen 
(2002).  
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 We estimate the following specification for order flow (OF) for each switching stock, 

and repeat the exercise for the sample of control stocks.  

ti

NASD

t

NASD

i

NYSE

t

NYSE

i

NASD

t

NASD

i

NYSE

t

NYSE

iiiti DOFDOFOFOFDOF ,10,    (1) 

In (1), tiOF ,  is order flow for stock i in period t, NYSE

tOF  and NASD

tOF  are aggregate order 

flows for the NYSE and NASDAQ, and D is a dummy that is one after the switch date for 

stock i and zero otherwise. The model is estimated using order flow data from one year 

before to one year after the actual date of the switch. We exclude the trading months 

immediately before and after the switching date to remove any effects related to the actual 

switch. In this specification, NYSE

i and NASD

i  measure the base, pre-switch levels of 

comovement with NYSE and NASDAQ order flows. Similarly, NYSE

i  and NASD

i , the 

coefficients on the interaction terms, measure the change in comovement with NYSE and 

NASDAQ order flows following the switch.  

 Table 2, Panel A through Panel C, presents the results for order flow measured over 

intraday (15-minute), daily and weekly windows. In each panel, we include the mean 

coefficients for the switching and control samples from (1), the t-statistic (in italics) from a 

test of the null hypothesis that the mean coefficient is zero, and the p-value from a t-test of 

the null hypothesis that the switching and control sample mean coefficients are equal. 

Looking first at the level of comovement prior to the switch, we find that the mean value of 

NASD

i , the coefficient on aggregate NASDAQ order flow, is 0.82 at the 15-minute frequency, 
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0.64 at the daily frequency, and 0.47 at the weekly frequency.12  The pre-switch coefficient 

on aggregate NYSE order flow, NYSE

i , is smallest at the intraday frequency (0.10), and 

increases at the daily and weekly frequencies (0.27 and 0.40). The patterns in the slopes as 

the measurement interval lengthens (declining for NASDAQ order flow and increasing for 

NYSE order flow) are consistent with the notion that cross-exchange information is more 

difficult to access at higher frequencies. This could create a tendency for stock order flow to 

co-move more strongly with local aggregate order flow at higher frequencies. The patterns 

are also consistent with behavioral models of comovement (e.g. Barberis and Shleifer, 

2003) where correlated trades within certain baskets arise due to noise trader sentiment, 

and countervailing trades only arrive with a lag.  

 Our main interest lies in the changes in comovement, reflected in NYSE

i  and NASD

i . At 

each frequency, we find that the mean value of NYSE

i  is significantly above zero and that of 

NASD

i  significantly below zero.  The post-switch comovement with NYSE and NASDAQ order 

flows is given by NYSE

i

NYSE

i   and NASD

i

NASD

i   respectively. Over 15-minute measurement 

intervals, the mean slope on NYSE order flow increases from 0.10 before the switch to 0.53 

after the switch ( NYSE

i =0.43), while the slope on NASDAQ order flow drops from 0.82 to 

0.44 ( NASD

i =–0.38). With daily order flow, the mean NYSE slope increases from 0.27 to 0.84 

while the mean NASDAQ slope declines from 0.64 to 0.18. The mean NYSE slope in the 

weekly order flow regression rises from 0.40 to 0.80 and the NASDAQ slope drops from 

                                                 

12 All of these coefficients are significantly different from zero. To save space, we will not always discuss 
statistical significance. Unless we explicitly mention it, the coefficients are significant.  
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0.47 to 0.14.13   

 Thus, there is a strong increase in the comovement of switching stock order flow 

with aggregate NYSE order flow, and an equally strong decoupling with NASDAQ order flow. 

Moreover, the change in comovement is evident at every frequency we examine, with no 

tendency for the comovement in order flow to weaken over longer measurement windows.  

 Table 2 also shows that the mean values of NYSE

i  and NASD

i  for the control stocks 

that remain listed on NASDAQ are not generally significant, and their magnitudes are 

usually no more than one-tenth those for the switching stocks. The one exception is NASD

i  at 

the weekly horizon; even here, the mean coefficient is less than half as large as the 

switching stock mean. The small values of NYSE

i  and NASD

i  for non-switching but otherwise 

similar control stocks suggest that the changes in order flow comovement for the switching 

stocks are driven not by economy-wide trends but by the shift to the NYSE. Note that the 

mean values of NYSE

i and NASD

i  are generally similar for the control and switching stocks, 

indicating that the samples are well-matched in terms of pre-switch comovement.  

The explanation that co-location influences trading becomes more compelling if the 

changes in comovement occur immediately after the switch. Figure 1 plots the mean levels 

of intraday order flow comovement for the switching and control stocks by month, starting 

one year before and ending one year after the switching date. We define monthly intervals 

in event time, with 22 trading days constituting each event month. As before, we exclude 

the event months immediately before and after the switch date, so month +1 is the month 

                                                 

13 We also examine the medians instead of the means in all our tests. These yield identical conclusions.  
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starting 22 days after the switch date, and month -1 is the month ending 22 days before the 

switch date. With 15-minute order flow, we have 26 observations per day or approximately 

570 observations per month, and this allows us to estimate the monthly slope coefficients 

with precision. 

For the switching stocks, Figure 1 shows that the mean coefficient on intraday NYSE 

order flow jumps from 0.11 to 0.42 between month -1 and month +1. Simultaneously, the 

mean coefficient on NASDAQ order flow drops from 0.79 to 0.51. Outside of this window, 

the slope coefficients are relatively flat both before and after the switch. Unreported t-tests 

show that the mean slopes in month +1 are significantly different from those in month -1. 

However, the slopes in month +2 through month +12 are not significantly different from 

those in month +1, nor are the slopes in months -12 through -2 different from those in 

month -1. Thus, the change in order flow comovement appears to occur immediately after 

the switch, rather than gradually over the months leading up to or following the switch. 

This supports the conclusion that the order flow comovement changes in Table 2 are 

associated with the switch to the NYSE, rather than reflecting slow moving trends, e.g. 

changing asset characteristics of the switching firms. Also shown in Figure 1, the slope 

coefficients are flat and never significant for the control stocks. 

 In summary, this section shows that order flow for a stock listed on NASDAQ co-

moves strongly with aggregate NASDAQ order flow and relatively weakly with aggregate 

NYSE order flow. After the stock switches to the NYSE, the influence of aggregate NASDAQ 

order flow wanes while that of aggregate NYSE order flow increases, and these changes are 

economically and statistically significant. The results show that order flow for a stock is 
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strongly influenced by local trades, but do not tell us why this occurs, or what factors affect 

the importance of local order flow. We turn to these questions in the next section. 

4 The determinants of order flow comovement 

 The influence of exchange-level order flow could arise for a variety of reasons, 

including costly or imperfect information, investor inattention, institutional ownership, 

noise trading and arbitrage costs. We start by summarizing these candidate explanations 

and describing the variables that we use to evaluate them.  

1. Imperfect/costly information. Rational herding models (e.g. the information cascade 

models of Bikchandani et al., 1992) suggest that comovement can arise due to imprecise 

private information. For instance, an investor observing everyone around her selling stocks 

may rationally abandon her private information and sell shares. Under this explanation, 

aggregate exchange-level order flow could be more important when idiosyncratic 

information is scarce or less precise. Other models of rational excess comovement such as 

the costly information model of Veldkamp (2006) make similar predictions.  

 We use analyst coverage, NumAnalysts (measured one quarter before the switch) as 

a proxy for the quality of firm-level information.14  Under the imperfect/costly information 

explanation, we expect that greater analyst coverage will be associated with weaker local 

influence. Thus, firms with more analysts should see smaller shifts in order flow 

comovement following the switch to the NYSE. Firm size (Size) may also be a proxy for 

                                                 

14 Lang and Lundholm (1996) and Healy, Hutton, and Palepu (1999) find that greater analyst following is 
associated with increased disclosure though both studies caution against drawing causal inferences.  
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information quality, with public information being more scarce for smaller firms. Consistent 

with this argument, Lakonishok, Shleifer and Vishny (1992) and Wermers (1999) find that 

small stocks see more herding on the part of money managers. Hence, we expect order flow 

for small stocks to show sharper changes in comovement after the switch.    

2. Investor inattention. It is possible that investors do not become aware of lower visibility 

stocks until the stocks move to their preferred exchange. For instance, Kadlec and 

McConnell (1994) report an increase in the number of registered shareholders for stocks 

after they list on the NYSE. Under the investor inattention explanation, NYSE traders are 

more likely to be aware of NASDAQ stocks that are visible, and more visible NASDAQ stocks 

will see smaller increases in comovement with NYSE order flow.  

 Barber and Odean (2008) suggest that two proxies for investor awareness are 

extreme past returns and high volume, and we use these variables and adapt their 

classification scheme. The former is defined via a dummy variable, BigRet, that is one if a 

firm’s cumulative return over the year prior to the switch is above the 90th or below the 10th 

percentile in the cross-sectional distribution of switching firm returns, and zero otherwise. 

The latter is defined using a dummy variable, BigVol, that equals one if average daily 

market-adjusted turnover over the year prior to the switch is above the 90th percentile in 

the cross-sectional distribution of switching firm turnover, and zero otherwise. Under the 

investor inattention explanation, we expect smaller changes in order flow comovement for 

stocks with extreme returns and turnover since these stocks are likely to be more visible 

prior to the switch.  

3. Institutional ownership. Nagel (2005) shows that several return anomalies are less 
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marked for high institutional ownership firms. To the extent that institutional ownership 

eases market frictions, the influence of exchange order flow should be smaller for stocks 

with larger institutional ownership. A contrary effect is suggested by the fact that 

institutions may themselves contribute to herding (e.g. see Wermers, 1999; Pirinsky and 

Wang, 2004). If institutional ownership is correlated with herding, it should also correlate 

with changes in order flow comovement. We measure institutional ownership, Inst, as of the 

quarter prior to the switch. The sign of the coefficient on Inst is an empirical issue. 

4. Noise trading. Barberis and Shleifer (2003) suggest that correlated noise trading gives 

rise to excess comovement in returns. Their trading based explanation suggests that order 

flow for stocks with more noise trading should display a stronger local influence, while 

order flow for stocks with more informed trading should show a weaker local influence.    

 We identify noise and informed traders on the basis of trade size. Following Barclay 

and Warner (1993), we compute the mean values of daily share turnover coming from 

small trades (100-400 shares), TurnS, and from medium/large trades (500 or more shares), 

TurnB, as proxies for the presence of noise and informed traders. We use turnover to make 

the measures comparable across stocks with different levels of trading activity. If noise 

trading contributes to exchange-level comovement, stocks with higher values of TurnS will 

see larger changes in order flow comovement following the switch. Similarly, if informed 

trading reduces local influence, we should see smaller changes in order flow comovement 

for stocks with higher values of TurnB.  TurnS and TurnB are measured over the year prior to 

the switch. 

5. Transaction costs. As transaction costs increase, arbitrage trades will tend to decline, and 
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we expect the influence of local order flow to increase. We use the relative bid-ask spread 

(RelSpr) as a proxy for trading costs, and calculate its mean over the year prior to the switch. 

Size (market capitalization) is likely to be inversely related to transaction costs. We expect 

to see larger changes in comovement for stocks with higher transaction costs, so the 

coefficient on RelSpr should be positive, and that on Size negative.  

6. Other controls. We include a dividend dummy (Div) and market-to-book (MB) as style 

proxies. Div is one if the firm pays a dividend in the year prior to the switch and zero 

otherwise, while MB is calculated using the book and market equity values from the last 

fiscal year-end before the switch. As a control for the level of prior comovement, we include 

the stock’s pre-switch comovement coefficient for the market concerned. Finally, we 

include year dummies.  

 We evaluate these explanations by estimating the following cross-sectional 

regressions (2a) and (2b), where NYSE

i and NASD

i (estimates from equation (1), distributions 

summarized in Table 2) are the dependent variables: 
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The results are reported in Panel A of Table 3. The first column has the coefficient 

estimates from (2a), which models the determinants of NYSE . The coefficient on βNYSE is 

negative and significant; thus, stocks whose order flows co-move more strongly with NYSE 
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order flow before the switch experience smaller increases in comovement with NYSE order 

flow. The coefficient on RelSpr is also negative and significant, implying that order flow for 

more liquid (lower spread) stocks shows larger changes in comovement with NYSE order 

flow following the switch. Under the transaction cost explanation, order flow for stocks 

with higher relative spreads—which are more expensive to trade—ought to be more 

strongly influenced by local order flow. Thus, this result is inconsistent with the trading 

cost explanation for exchange effects on order flow.  

 The coefficient on analyst coverage is positive and significant. That is, order flow for 

firms with more analysts tends to be more strongly influenced by aggregate NYSE order 

flow. The imperfect /costly information explanation suggests that the post-switch change in 

the influence of NYSE order flow should be smaller for firms with more analysts. Hence, this 

result is at odds with the rational herding explanation based on imperfect information.  

 The coefficients on the two proxies for investor attention, the BigRet and BigVol 

dummy variables, are insignificantly different from zero. Thus, there is no evidence of 

smaller changes in order flow comovement for more visible stocks. This result is 

inconsistent with the hypothesis that investor inattention induces local effects in order flow 

comovement.    

 The coefficient on Inst is positive and significant, meaning that order flow for firms 

with greater institutional ownership is more subject to local influence. This result is 

consistent with evidence that institutional investors tend to herd (e.g. Wermers, 1999) and 

contribute to comovement in liquidity and returns (see Kamara et al., 2008, for liquidity; 

Pirinsky and Wang, 2004, for returns).  
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 The coefficient on Size is insignificantly different from zero. Since large firms have 

high index weights, the lack of significance of firm size is inconsistent with an indexing 

explanation for order flow comovement. We explore indexing effects in more detail in the 

next section. This result is also inconsistent with the imperfect/costly information 

explanation, since large firms should have higher quality information. Our result on firm 

size is different from that in Wermers (1999), who finds greater herding in small stocks. 

The difference in our results might stem from the fact that Wermers (1999) studies the 

level of comovement in portfolio allocations while we examine the change in order flow 

comovement associated with a specific event.  

 The coefficients on small share turnover and medium/large share turnover address 

the noise trader explanation for comovement. We find that the coefficient on TurnS is 

significantly positive while that on TurnB is significantly negative. That is, stocks with higher 

small share turnover show larger changes in comovement with NYSE order flow, while 

stocks with higher medium/large share turnover show smaller changes in comovement 

following the switch. This finding is consistent with the noise trader explanation, where the 

presence of small, likely uninformed, investors leads to greater comovement with exchange 

order flow, and the presence of informed investors, who trade in larger lots, reduces the 

influence of location.  

 The coefficients on MB and Div are significant, negative for MB and positive for Div. 

The negative coefficient on MB implies that order flow for value (lower MB) firms co-moves 

more strongly with NYSE order flow after the switch. Similarly, the positive coefficient on 

Div means that the post-switch order flow for firms that pay dividends co-moves more 
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strongly with NYSE order flow.  To the extent that the NYSE consists of lower MB stocks and 

dividend-paying stocks relative to NASDAQ, these results show that style effects strengthen 

once a stock shares a trading location with its style cohort, with the exchange switch being a 

catalyst that promotes such comovement. 

 The second column in Panel A of Table 3 reports coefficients from (2b), which 

models the determinants of the change in comovement with NASDAQ order flow, NASD . We 

see that the coefficient on the relative spread is not significant, nor are the coefficients on 

firm size or the dummies for high turnover and large returns. The signs of the coefficients 

on the remaining variables are the opposite of those in the model for NYSE : negative for 

analyst following, institutional ownership, TurnS, and Div; and positive for TurnB and MB. 

These coefficients indicate that stocks that decouple to a greater extent from NASDAQ after 

the switch: (i) are value rather than growth (have lower MB and are dividend-paying); (ii) 

have a more transparent information environment (greater analyst following); (iii) have 

greater institutional ownership; and (iv) are characterized by more noise trades and fewer 

informed trades.  

 In Panel B of Table 3, we explore the possibility that investors are more likely to be 

influenced by local trading when market conditions deviate significantly from fundamentals. 

This possibility is suggested by Christie and Huang (1995), who argue that stock returns are 

apt to be less dispersed during periods of extreme market movements. The latter part of 

our sample period (1996-2000) coincides with what we now know was the tech bubble. If 

investors are more likely to disregard their information and trade with local order flow 

during bubbles, we expect the changes in comovement with aggregate NASDAQ and NYSE 
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order flows to be larger during this period.  

 The specification reported in Panel B differs from that in Panel A in that we replace 

the year dummies with a single dummy variable, Bubble, that is one for switches occurring 

between 1996 and 2000 and zero otherwise. The coefficient on Bubble is positive and 

significant in the specification for NYSE and negative and significant in the specification for 

NASD . This is consistent with the notion that during bubbles, location has a more 

pronounced influence on stock order flow. The coefficients on the remaining variables in 

Panel B are similar to the values in Panel A in terms of size and significance.  

 We examine whether the significance of Bubble has other origins. For instance, since 

the tech bubble occurs at the end of our sample period, the significance of Bubble could 

reflect a secular increase in the influence of local order flow. We cannot include both year 

dummies for 1996-2000 and Bubble due to collinearity, but we can re-introduce the year 

dummies for 1988-1995. When we do this, we find that the coefficient on Bubble remains 

highly significant in the NYSE specification (t= 2.6), and is marginally significant in the NASD

specification (t= -1.80). We regard this analysis as exploratory, but it supports the idea that 

location has a stronger influence on stock order flow during extreme market conditions.  

 The cross-sectional analysis casts doubt on the order flow comovement shifts being 

associated with transaction costs, investor inattention, or imperfect information. Rather, 

the results in Table 3 provide support for a strong role played by noise traders, as well as by 

institutional investors, in generating local comovement in order flow.   
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5 Alternative explanations and robustness checks 

 Our results point to a strong influence of location on stock-level order flow that is 

difficult to reconcile with transaction costs or information frictions, but appears consistent 

with behavioral explanations. In this section, we conduct robustness checks to rule out 

alternative explanations. First, the influence of exchange order flow could be an artifact of 

de facto NYSE and NASDAQ indexing strategies followed by institutions. A second 

possibility is that the influence of local order flow is due to cross-market information 

affecting trades with a lag. Finally, it is possible that systematic influences such as market 

returns drive both stock and exchange-level order flows. If these explanations are not 

supported, the inference that location engenders incremental order flow comovement is 

strengthened.  

5.1 Indexing effects 

 It is possible that when a stock moves from NASDAQ to the NYSE, it switches 

membership between two exchange-level indexes that are widely followed by actual or 

closet indexers. If these indexers experience correlated inflows and outflows, a stock’s 

order flow will decouple with NASDAQ order flow and co-move with NYSE order flow after 

it moves to the NYSE. This argument is no different from that articulated in BSW’s study of 

index additions. We address this possibility by carrying out several tests.  

 Our first test examines comovement over a period that predates the popularity of 

indexing. The sample consists of 285 firms that switch to the NYSE over the 1973-1987 

period, which commences with the formation of NASDAQ and ends the year before our 
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intraday sample period begins. Since order flow and volume data are not available for both 

exchanges over this period, we use returns to gain inferences about order flow comovement. 

This approach is justified by microstructure work (e.g. Hasbrouck, 1991; Chordia and 

Subrahmanyam, 2004) that shows a positive correspondence between price changes and 

order flow. Thus, we estimate the following return comovement regression: 

ti

NASD

t

NASD

i

NYSE

t

NYSE

i

NASD

t

NASD

i

NYSE

t

NYSE

iiiti DRDRRRDR ,10,     (3). 

Here, tiR ,  is the return in period t for stock i, NYSE

tR and NASD

tR  are the period t equally-

weighted NYSE and NASDAQ returns, and D  is, as before, a dummy variable that is one 

after the switch date for stock i and zero otherwise. We estimate (3) using return data from 

one year before to one year after the switch, again excluding the trading months adjacent to 

the switch. The NYSE and NASDAQ market returns are calculated using all ordinary 

common shares from the two markets. As with order flow, we exclude the return for the 

switching (or control) firm and all firms belonging to its industry from aggregate NYSE and 

NASDAQ returns.  

 Table 4 presents the mean coefficient estimates, t-tests of the null hypothesis that 

the mean is zero, and t-tests comparing the switching and control sample means. We start 

by documenting that, over the 1988-2000 period, where we have data for both returns and 

order flow, the patterns in return comovement resemble those in order flow comovement. 

Accordingly, Panel A provides intraday (15-minute) betas, Panel B daily betas, and Panel C 

weekly betas for 1988-2000. Here, we use TAQ and ISSM mid-quote returns.   

 Corresponding to the change in order flow comovement documented earlier, there is 
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a striking and statistically significant shift in return comovement for the switching firms, 

evident at every frequency. Starting with 15-minute returns, we see that the mean slope on 

NYSE returns increases from 0.38 before the switch to 0.57 after the switch (mean NYSE

=0.19), while the slope on NASDAQ returns drops from 0.75 to 0.31 (mean NASD =–0.44). 

With daily returns, the mean NYSE slope increases from 0.60 to 0.75 while the mean 

NASDAQ slope declines from 0.60 to 0.40. The mean NYSE slope in the weekly return 

regression rises from 0.66 to 0.81 and the NASDAQ slope drops from 0.55 to 0.32. Overall, 

the similarity between the return comovement and order flow comovement results 

suggests that we can draw inferences about order flow comovement over the 1973-1987 

period by studying return comovement over this period.15  

 Panel D contains the coefficients from (3), estimated using daily returns for the 

1973-1987 period (we do not report the weekly results to save space). The mean NYSE beta 

for switching stocks increases by 0.27 (t= 5.9), while the mean NASDAQ beta declines by 

0.45 (t = -7.6). These comovement shifts are similar to those over the 1988-2000 period, 

reported in Panel B. Thus, sharp changes in return comovement are also evident during a 

period where indexing (exchange-level or otherwise) is unlikely to have been popular.  

 In our second indexing test we re-estimate (1) for stock order flow after dropping 

order flow for the 100 largest NYSE and NASDAQ stocks (by market value) from aggregate 

order flow in each period (intraday, daily and weekly; in the weekly specification, we use 

the beginning-of-week market values to rank firms). Large cap stocks are likely to be a 

                                                 

15 We do not explore comovement in monthly returns because with a one-year pre- and post-switch 
measurement window, monthly returns would give us only 12 observations per firm.  
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central part of any exchange-based indexing strategy, and their order flows should reflect 

indexer trading. Thus, if indexing is the main cause of exchange influences on order flow, 

comovement with aggregate order flow based on the remaining NYSE and NASDAQ stocks 

ought to be much weaker.  

 These results are presented in Panel A of Table 5.16  When we drop order flow for 

the 100 largest firms from exchange order flow, the changes in intraday comovement with 

NYSE and NASDAQ order flows are 0.41 and -0.38, compared to 0.43 and -0.38 with the full 

set of firms, reported in Table 2, Panel A. (Not tabulated, the corresponding daily changes 

are 0.52 and -0.43 and the weekly changes are 0.38 and -0.33, also nearly identical to the 

values in Table 2.)  Overall, it does not appear that the comovement patterns are driven by a 

desire to mimic large cap stocks on an exchange.  

 Our third test re-estimates (1) after dropping the last 30 minutes in the trading day. 

Index funds are likely to trade near the end of the day in order to minimize tracking error: 

Harford and Kaul (2005) show that order flow comovement for S&P constituent stocks 

increases materially at the end of the day. Panel B of Table 5 has the results. We see that the 

mean values of NYSE  and NASD  are 0.42 (t=22.70) and -0.37 (t=-13.17). These are similar to 

the values for the full day in Table 2, panel A. The fact that comovement is strong for the 

entire trading day, and not just at the end of the day, suggests that indexing is not the chief 

driver of our results.  

 Finally, an important difference between index additions and exchange switches is 

                                                 

16 In the interests of brevity, Table 5 presents the results for the switching sample alone. We have estimated 
every model for the control sample and our inferences from earlier tables remain unaltered.  
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that when a stock is added to an index, indexers have little choice but to buy and sell it in 

conjunction with other stocks in the index. There are no such compulsions for stocks that 

switch exchanges, given the likely informal bounds of such indexing. Indeed, we believe that 

investor preference for stocks on a particular exchange is better described as category or 

habitat preference, as in BSW, than as a formal indexing strategy.  

5.2 Information lags  

 Information lags can explain the shifts in comovement if investors trade more 

rapidly on local information than on cross-market information. Suppose that information 

relevant to the economy originating on the NYSE (and therefore reflected in aggregate NYSE 

order flow) reaches NASDAQ with a delay. Before a firm moves to the NYSE, its order flow 

will react to this information with a lag, so we will see a small coefficient on 

contemporaneous NYSE order flow and positive coefficients on lagged NYSE order flow. 

After the switch, the coefficients on lagged NYSE order flow should decline and the 

coefficient on contemporaneous order flow should increase. The reverse happens with 

NASDAQ order flow since the reaction to NASDAQ news slows after the switch. However, in 

this case, the sum of the contemporaneous and lagged coefficients for each market should 

remain roughly constant after the switch. 

 The fact that the order flow comovement shifts remain strong at the weekly 

frequency suggests that information lags are unlikely to be the main explanation. 

Nevertheless, we formally evaluate this explanation by regressing stock order flow on 

lagged and contemporaneous values of aggregate NYSE and NASDAQ order flows. We use 

five lags of NYSE and NASDAQ order flows in the intraday analysis, and interact these terms 
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with the post-switch dummy.  

 The results are presented in panel C of table 5, and can be summarized as follows. 

The sums of the changes in the coefficients on lagged NYSE and NASDAQ order flows have 

small and insignificant means (the mean changes in the individual coefficients, not reported, 

are likewise insignificant). Thus, we find no evidence of a drop in the cumulative sensitivity 

to lagged NYSE order flow to offset the increased sensitivity to contemporaneous NYSE 

order flow following the switch (or the opposite for NASDAQ order flow). Delays in the 

transmission of information across exchanges do not explain the influence of co-location on 

stock-level order flow.  

5.3 Other controls 

 Specification (1) models stock order flow as a function of exchange level order flow 

alone. Missing from these specifications are other systematic factors, such as market 

returns. For example, if the market return in the prior period is positive, perhaps investors 

will sell part of their positions in many stocks (such contrarian behavior is found in Chordia, 

Roll and Subrahmanyam, 2002). 

 To address this possibility, we re-estimate the order flow regressions including 

lagged firm and market returns, as well as lagged firm and market order flows. Table 5, 

Panel D reports the results (only the coefficients on order flow are tabulated to save space). 

The changes in the coefficients on contemporaneous exchange order flows decline slightly 

(the mean values of NYSE

i  and NASD

i  are now 0.32 and -0.27), but remain highly significant. 

We find a significantly positive coefficient on lagged own order flow, a significantly negative 
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coefficient on lagged own return, and that both effects become stronger after the switch. 

These results confirm that the changes in order flow comovement remain significant after 

we control for the effects of lagged market and firm returns and order flows.  

6 Concluding comments  

 In this paper, we document the influence of location on investors’ trading decisions 

using the set of stocks that switch from NASDAQ to the NYSE between 1988 and 2000. We 

find that after a stock switches to the NYSE, its order flow is more strongly influenced by 

aggregate NYSE order flow and less so by NASDAQ order flow. These changes in 

comovement are evident over several measurement intervals (intraday, daily, and weekly), 

and are not seen in a matched sample of control firms that remain listed on NASDAQ. The 

changes occur immediately following the switch rather than slowly over time. This is 

inconsistent with the idea that changing firm characteristics are responsible for the changes 

in order flow comovement. Further tests weigh against explanations based on indexing, 

information lags, and potential omitted variables. 

 Cross-sectional analysis reveals that order flow for firms with more analysts, greater 

institutional ownership, lower spreads, lower market-to-book, and positive dividends 

shows a larger change in comovement with exchange order flow. These results imply that 

trading and information costs and investor inattention do not strengthen the influence of 

local order flow. However, we find that the shift in comovement is stronger for stocks that 

have more small (likely uninformed) trades and weaker for stocks that have more 

medium/large (likely informed) trades. These results suggest that noise traders are a likely 
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source of local influences on trading, while the presence of informed traders mitigates such 

influences.  

 Overall, our findings are most consistent with models of comovement proposed by 

Barberis and Shleifer (2003) and Barberis, Shleifer and Wurgler (2005), where investors 

assign stocks to particular categories and place correlated trades within these categories. 

Our evidence of correlated trading within an exchange implies that entire exchanges may 

serve as categories. Moreover, such trading is likely to adversely affect diversification 

benefits if many of the stocks in an investor’s portfolio are listed on the same exchange. The 

bigger question of why co-location influences order flow is left for future research.  
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Figure 1. Intraday order flow comovement by event month for switching and control 
firms 

The figure presents the slope coefficient estimates from the following model for exchange switching stocks and control 
sample stocks:  
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OFi,t  is the 15-minute order flow for stock i. OFtNYSE and OFtNASD  are aggregate 15-minute order flows for the NYSE and 
NASDAQ. We compile these aggregates as equally-weighted averages of order flows for all ordinary shares trading in each 
market, and we exclude the order flow both of the firm and of its industry. Order flow is calculated as the difference 
between buying and selling volume, scaled by total trading volume, where buys and sells are identified using the Lee-
Ready (1991) algorithm. For each stock i, the specification is estimated for each month starting 12 months before, and 
ending 12 months after the switching date and we exclude the event month immediately before and after the switch date. 
The switch date is defined as the first date on which the firm is listed on NYSE using the CRSP code of the exchange. The 
switching sample includes 536 firms that move from NASDAQ to NYSE between 1988 and 2000 and for which there is 
available price data for the estimation window. The control sample consists of NASDAQ resident firms matched on size 
(market value of equity), price and industry (two-digit SIC code). The matching procedure follows Huang and Stoll (1996). 
We match on characteristics as of the switching date and then ensure that the control firm we choose has one year of data 
before and after the switching date. We pick a unique control firm for each switching firm. The figure plots the mean slope, 
βNYSE and βNASD, for each event month. 
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Table 1: Descriptive statistics for switching and control firms 

The table reports summary characteristics for the exchange switching sample and a control sample. The switching sample 
includes 536 firms that move from NASDAQ to NYSE between 1988 and 2000 and for which there is available price data 
for the estimation window. For each stock i, the estimation window is one year before and one year after the switch date 
and we exclude the event months immediately before and after the switch date. The switch date is defined as the first date 
on which the firm is listed on NYSE using the CRSP code of the exchange. The control sample is formed of NASDAQ 
resident firms matched on size (market value of equity), price and industry (two-digit SIC code). The matching procedure 
follows Huang and Stoll (1996). We match on characteristics as of the switching date and then ensure that the control firm 
we choose has one year of data before and after the switch date. We pick a unique control firm for each switching firm. 
Price, total assets, market equity, market-to-book ratio, and shares outstanding are measured as of the fiscal year prior to 
the move to the NYSE. Spreads and share turnover are daily averages computed over the twelve months ending one month 
before the switching date. Turnover is expressed as a percentage of outstanding shares.  Institutional ownership is 
measured as the percentage of outstanding shares held by institutions, and together with the number of analysts, is 
measured in the quarter prior to the switch. We obtain price and volume data from TAQ and ISSM, balance sheet items 
from COMPUSTAT, institutional ownership from Thomson Financial and analyst data from I/B/E/S. 

Characteristic Sample Quartile 1 Mean Median Quartile 3 

Price Switching  15.85 25.02 23.23 31.80 
 Control 12.33 22.00 19.10 28.02 
      
Relative Spreads Switching 0.01 0.02 0.02 0.03 
 Control 0.01 0.03 0.02 0.04 
      
Shares Outstanding (x 103) Switching 8,918 23,244 14,212 25,631 
 Control 7,812 20,190 12,953 22,066 
      
Turnover (%) Switching 0.130 0.335 0.243 0.441 
 Control 0.090 0.317 0.223 0.417 
      
MB Switching 1.65 3.13 2.46 3.65 
 Control 1.59 3.64 2.46 3.90 
      
Total Assets (x 106) Switching 155 1,783 331 968 
 Control 89 1,231 207 526 
      
Market Equity (x 106) Switching 181 756 345 729 
 Control 133 580 253 521 
      
Institutional Ownership Switching 29% 46% 45% 61% 
 Control 20% 38% 37% 55% 
      
Number of Analysts Switching 3 7 5 9 
 Control 3 6 5 8 
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Table 2: The change in order flow comovement for switching and control firms 

The table reports coefficient estimates from the following model (equation (1) in the paper):  
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OFi,t

  
is the order flow for stock i  in period t. OFtNYSE and OFtNASD

 
are the period t aggregate order flows for the NYSE and 

NASDAQ. We compile these aggregates as equally-weighted averages of flows for all ordinary shares trading in each 
market, and exclude the order flow both of the firm and of its industry. D is a dummy variable equal to 1 after the switch 
date for stock i and 0 otherwise. Order flow is calculated as the difference between buying and selling volume, scaled by 
total trading volume, where buys and sells are identified using the Lee-Ready (1991) algorithm. For each stock i, the 
specification is estimated using one year of trading before and one year of trading after the switch date and we exclude the 
event months immediately before and after the switch date. The switch date is defined as the first date on which the firm 
is listed on NYSE using the CRSP code of the exchange. The switching sample includes 536 firms that move from NASDAQ 
to NYSE between 1988 and 2000 and for which there is available price data for the estimation window. The control 
sample is formed of NASDAQ resident firms matched on size (market value of equity), price and industry (two-digit SIC 
code). The matching procedure follows Huang and Stoll (1996). We match on characteristics as of the switching date and 
then ensure that the control firm we choose has one year of data before and after the switching date. We pick a unique 
control firm for each switching firm. Panel A through Panel C, presents the results for order flow measured over intraday 
(15-minute), daily and weekly windows. In each panel, we include the mean coefficient for the switching and the control 
samples, the t-statistic (in italics) from a test of the null hypothesis that the mean is zero, and the p-value from a t-test of 
the null hypothesis that the switching and control sample mean coefficients are equal. 

 

 
0  

1  
NYSE  

NASD  
NYSE  

NASD  

Panel A: Intraday Order Flow       

Switching sample 0.01 0.04 0.10 0.82 0.43 -0.38 

 1.16 6.75 8.12 41.69 25.38 -14.49 

Control sample -0.02 -0.01 0.05 0.89 0.06 0.00 

 -2.57 -1.03 3.39 35.47 1.55 0.04 

p(Test = Control) 0.01 0.00 0.01 0.04 0.00 0.00 

Panel B: Daily Order Flow       

Switching sample 0.03 0.00 0.27 0.64 0.57 -0.46 

 4.44 0.52 9.47 15.54 12.52 -7.94 

Control sample 0.01 -0.02 0.23 0.73 -0.02 -0.10 

 1.77 -2.51 7.69 15.88 -0.43 -1.68 

p(Test = Control) 0.68 0.01 0.20 0.06 0.00  0.01 

Panel C: Weekly Order Flow       

Switching sample 0.01 0.02 0.40 0.47 0.40 -0.33 

 0.74 0.93 5.55 6.40 3.92 -3.09 

Control sample 0.02 -0.03 0.23 0.67 0.01 -0.15 

 1.28 -2.02 2.71 8.23 0.06 -1.52 

p(Test = Control) 0.62 0.03 0.11 0.07 0.00  0.23 
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Table 3: Cross-sectional determinants of the changes in order flow comovement for 
switching firms 

The table presents estimates from equations (2a) and (2b) in the paper: 
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  (2b). 

δNYSE and δNASD are the changes in order flow comovement with NYSE and NASDAQ order flows. The estimates are 

obtained from equation (1) using order flow measured over intraday (15-minute) windows. βNYSE and  βNASD are the pre-
switch comovement coefficients also obtained from equation (1) and 15-minute order flow data. Market equity (Size) and 
market to book (MB) are measured as of the fiscal year prior to the move to the NYSE. Spreads (RelSpr) and share turnover 

(for small trades of 100-400 shares, TurnS, and medium/large trades of 500 or more shares, TurnB) are averages 
computed over the twelve months ending one month before the month of the move. Institutional ownership (Inst) is 
measured as the percentage of outstanding shares held by institutions, and together with the number of analysts 
(NumAnalysts), is measured in the quarter prior to the switch. BigRet is a dummy variable that equals one if a firm’s 
cumulative return over the twelve months ending one month before the month of the move is above the 90th or below the 
10th percentile in the cross-sectional distribution of switching firm returns and zero otherwise, BigVol is a dummy variable 
that equals one if the average daily market-adjusted turnover over the twelve months ending one month before the month 
of the move is above the 90th percentile in the cross-sectional distribution of switching firm turnover and zero otherwise. 
Div is a dummy variable equal to one if the firm pays a dividend in the year prior to the switch and zero otherwise. The 
specification reported in Panel B differs from that in Panel A in that we replace the year dummies with a single dummy 
variable, Bubble, that is one for switches occurring between 1996 and 2000 and zero otherwise. We obtain price and 
volume data from TAQ and ISSM, balance sheet items from COMPUSTAT, institutional ownership from Thomson Financial 
and analyst data from IBES. The switching sample includes 536 firms that move from NASDAQ to NYSE between 1988 and 
2000 and for which there is available price data for the estimation window. The switch date is defined as the first date on 
which the firm is listed on NYSE using the CRSP code of the exchange. The table reports the coefficients, the p-values (in 
italics) from a test of the null hypothesis that the coefficient is zero, and the adjusted R-squared of the model. 
 

 
NYSE  

p-value NASD  p-value  
NYSE

 

p-value NASD  p-value 

  Panel A     Panel B   

          

Intercept 0.380 0.00 0.460 0.00  0.333 0.00 0.457 0.00 

βNYSE

 
-0.836 0.00    -0.818 0.00   

βNASD

 
  -0.856 0.00    -0.857 0.00 

TurnS (x 10-3) 0.272 0.00 -0.444 0.00  0.290 0.00 -0.434 0.00 

TurnB (x 10-3) -0.021 0.00 0.038 0.00  -0.023 0.00 0.037 0.00 

RelSpr  -3.663 0.02 1.298 0.54  -2.501 0.08 1.444 0.46 

NumAnalysts 0.012 0.00 -0.012 0.01  0.010 0.00 -0.010 0.02 

BigRet 0.026 0.37 0.068 0.10  0.017 0.55 0.064 0.11 

BigVol 0.009 0.87 -0.019 0.80  -0.021 0.69 -0.023 0.76 

Inst 0.184 0.02 -0.302 0.01  0.264 0.00 -0.304 0.00 

MB -0.020 0.00 0.021 0.02  -0.018 0.00 0.020 0.02 

Div 0.116 0.00 -0.158 0.00  0.124 0.00 -0.153 0.00 

Size (x 10-6) -3.73 0.68 1.36 0.91  3.37 0.70 -0.677 0.95 

Bubble      0.187 0.00 -0.184 0.00 

Year Fixed Effects Yes   Yes    No   No   

Model adj-R2 0.395 0.498  0.367 0.497 
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Table 4: The change in return comovement for switching and control firms 

The table reports estimates of the following model (equation (3) in the paper): 
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Ri,t
 
is the return for stock i in period t. RtNYSE and RtNASD

 
are the period t aggregate returns for the NYSE and NASDAQ. We 

compile these aggregates as equally-weighted averages of returns for all ordinary shares trading in each market, and 
exclude the return both of the firm and of its industry. D is a dummy variable equal to 1 after the switch date for stock i 
and 0 otherwise. The reported results are based on mid-quote returns computed from ISSM and TAQ data for the 1988 -
2000 sample and from CRSP data for the 1973 -1987 sample. For each stock i, the specification is estimated using one year 
of trading before and one year of trading after the switch date and we exclude the event months immediately before and 
after the switch date. The switch date is defined as the first date on which the firm is listed on NYSE using the CRSP code of 
the exchange. The switching sample includes 821 firms that move from NASDAQ to NYSE between 1973 and 2000 and for 
which there is available price data for the estimation window. The control sample is formed of NASDAQ resident firms 
matched on size (market value of equity), price and industry (two-digit SIC code). The matching procedure follows Huang 
and Stoll (1996). We match on characteristics as of the switching date and then ensure that the control firm we choose has 
one year of data before and after the switching date. We pick a unique control firm for each switching firm. Panel A 
through Panel C presents the results using returns measured over intraday (15-minute), daily and weekly windows for 
the 536 firms that switch from NASDAQ to the NYSE between 1988 -2000. Panel D presents the results using returns 
measured over daily windows for the 285 firms that switch from NASDAQ to the NYSE between 1973 -1987. In each panel, 
we include the mean coefficient for the switching and the control samples, the t-statistic (in italics) from a test of the null 
hypothesis that the mean is zero, and the p-value from a t-test of the null hypothesis that the switching and control sample 
mean coefficients are equal. 
 

 
0  1  

NYSE  
NASD  

NYSE  
NASD  

Panel A: Intraday returns, 1988-2000       

Switching sample 0.00 0.00 0.38 0.75 0.19 -0.44 

 -2.45 -5.81 18.93 19.00 8.56 -11.91 

Control sample 0.00 0.00 0.40 0.72 0.02 -0.03 

 -6.83 -0.11 17.54 19.94 0.75 -0.70 

p(Test = Control) 0.00 0.14 0.49 0.63 0.00 0.00 

Panel B: Daily returns, 1988-2000       

Switching sample 0.00 0.00 0.60 0.60 0.15 -0.20 

 2.76 -5.41 20.44 16.07 3.76 -4.53 

Control sample 0.00 0.00 0.54 0.68 0.03 -0.08 

 -2.98 -2.58 16.61 18.67 0.74 -1.85 

p(Test = Control) 0.00 0.08 0.14 0.10 0.04 0.06 

Panel C: Weekly returns, 1988-2000       

Test sample 0.00 0.00 0.66 0.55 0.21 -0.23 

 5.14 -6.70 12.86 9.95 3.06 -3.37 

Control sample 0.00 0.00 0.53 0.66 0.02 -0.11 

 -1.42 -1.87 9.23 11.22 0.30 -1.44 

p(Test = Control) 0.00 0.00 0.10 0.16 0.07 0.25 

Panel D: Daily returns, 1973-1987       

Switching sample 0.00 0.00 0.69 0.69 0.27 -0.45 

 3.57 -2.67 15.45 15.75 5.49 -7.76 

Control sample 0.00 0.00 0.35 0.80 -0.05 -0.03 

 0.93 -1.76 10.06 17.71 -1.16 -0.66 

p(Test = Control) 0.11 0.65 0.00 0.00 0.07 0.00 
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Table 5: Explaining changes in comovement for switching firms: Indexing and Market 
Frictions 

Panel A and Panel B report estimates of a modified version of equation (1) in the paper using order flow measured over 
intraday (15-minute) windows. In Panel A, we drop the 100 largest NASDAQ and NYSE firms from aggregate order flow for 
each interval. In Panel B, we revert to the full set of firms to calculate aggregate order flow, but exclude the last 30 minutes 
of trading from the calculation.  
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Panel C reports estimates of a modified version of equation (1) in the paper. 
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OFt-kNYSE and OFt-kNASD

 
are the 15-minute aggregate order flows in period (t-k) for the NYSE and NASDAQ. We compile these 

aggregates as equally-weighted averages of the order flows for all ordinary shares trading in each market, and exclude the 
order flow both of the firm and of its industry. We report both the coefficient on contemporaneous order flow and the sum 
of the coefficients on the five lags of order flow.  Panel D reports estimates of a modified version of equation (1), with one 
lag of own and market order flows as well as returns added to the other regressors. 
 
OFi,t

 
is the order flow for stock i in period t. D is a dummy variable equal to 1 after the switch date for stock i and 0 

otherwise. Order flow is calculated as the difference between buying and selling volume, scaled by total trading volume, 
where buys and sells are identified using the Lee-Ready (1991) algorithm. For each stock i, the specification is estimated 
using one year of trading before and one year of trading after the switch date and we exclude the event months 
immediately before and after the switch date. The switch date is defined as the first date on which the firm is listed on 
NYSE using the CRSP code of the exchange. The switching sample includes 536 firms that move from NASDAQ to the NYSE 
between 1988 and 2000 and for which there is available price data for the estimation window. In each panel, we include 
the mean coefficient for the switching sample, and the t-statistic (in italics) from a test of the null hypothesis that the mean 
is zero. 
 
 

  
NYSE  

NASD  
NYSE  

NASD  

Panel A: Excluding the 100 Largest Stocks 

  0.14 0.77 0.41 -0.38 

  12.58 42.05 26.63 -16.31 

      

Panel B: Excluding the Last 30 Minutes in the Day 

  0.10 0.81 0.42 -0.37 

  7.96 39.08 22.70 -13.17 

      

Panel C: Including Lags of Market Order Flows 

 Contemporaneous 0.08   0.76   0.41 -0.37 

  9.79 46.37 29.26 -15.22 

 Sum (t-1) to  (t-5) 0.13 -0.03   0.00  -0.02 

  8.96 -0.83 0.00 -0.46 

      

Panel D: Including Controls for Lagged Order Flows and Lagged Returns 

  0.09 0.58 0.32 -0.27 

  11.53 42.34 25.53 -13.06 

      

 


