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1. Introduction

This paper studies the impact of agoting information events (such as earnings
announcements and anal ystsd e aanmctivegrestinantr e c a st
strategy known agairs trading Pairs trading is amelativevalue investment strategy that
attempts to profit fromteat i ve pricing errors of aeqgair of
equities, the strategy selisstock that has had a relative price increase and simultanboysky
Asimilaro stock that has had a r allidentifiedey pr i ce
finding two stocks whose prices have historically moved in tandem. Gatev, Goetzmann, and
Rouwenhorst (200§)ropose andmplement an unconditional pairs trading strategy for a sample
of U.S. stocks and find that the strategy generatesssxreturns of about 11% per yeake
examine impact of accounting information events on the Gatev et al. (2006) strategy. We find
that pairs trades are frequently triggered around accounting information events. Furthermore, we
document that: (a)girs psitionsopenedafter accounting events are significantly less profitable
than pairs positions opened in rewent periodsand (b) incremental excess returns can be
achieved by delaying thelosing of a pairs position until after accounting informatioreets.
Overall, our results suggest that owrice drift in stock prices following earnings
announcements and anal ysts6 earnings forecast
of pairs trades.

The two key elements @n equity pairs trads are: (1) a pairs position is open¢oly
going long in thefidownd security andby goingshort in thefiupd security)when the relative

stock prices of a panliverge and (2)a pairs position is closed generate a future profithen

!An Auncondit i osmategydnlyuses relativetstock pricermpvements as triggers to open or close a
pairs position. Gatev et al (2006) apply such a strategy without referethetyipe of eventhat lead to thetock
price changes for a pair of stocks.



there is aeversalof this relative price discrepancaiven thatdivergence and reversal prices
are the keys to pairs tradeswe argue thataccounting information eventsan affect both the
likelihood of triggering a pairs tradand the profitability of an unconditionalpairs trading
strategysuch as the one proposed by Gatev et al. (2066t, it is well established in the
accounting literaturéhat stock price volatilitytends to increasaround accounting information
events (see, for example, Beaver 19€&&her things qual, his eventperiodvolatility increass
the likelihoodof a relative price change apair that will triggereitherthe opening or closing of
a pairs position. Second, numerous accounting studies docutinantinvestors appear to
undereactto a  f 3§ awnme@counting information events which leads to a subsediréhtin
stock prices (see, for example, Foster, Olsen and Shevlin, 1984, Bernard and Thomas, 1989,
Stickel, 1991, and Gleason and Lee, 2003)s Empirical regularitysuggest that accountig
information eventscan affect the profitability of pars tradestriggered around accounting
information events becausige own-firm stock price driftcanlead tofurther price divergence in
a pair rather than @onvergence imelative prices of the tradig pair?

In this studywe investigate the impact of accounting information eventthernGatev et
al. (2006) pairs trading strategy for a sample of U.S. stocks between 1981 and 2006. For this
sample period, we document annualized excess stock returrelmafst 7.7% for the
unconditional version of the Gatev et gbairs trading strategywWe then directly analyze the
profitability of the subset of pairs tradegened and closedround common accounting

information events. We focus on two major types ofoaoting information events: quarterly

2 1t should be notedhat a leadag relatioshipi n f i r ms 6 (se¢, a dnd MaeKinlay, 499G)nd, in

particular, thereaction tocommoninformation can also lead to profitable pairs trades. In this casedijrondas a

faster stoclkprice reactionto acommoninformation event whi | e t he ot hunderrebcisothdé s st oc |
information.Given this type ofeadlag relationshipin prices, accounting information events may diotinish (and

couldeven enhangehe profitability of a pairs tradaround an accouiniy information eventThis issue is discussed

in more detail in sectior8. It is ultimately an empirical issue whether epnice undereaction or a leathg

underreaction is the dominant factor affectihg profitability ofpairs tradesround accounting information events



earnings announcements and analyst earnings foreEasts.we document that pairs positions
frequently open around accountingformation Secondwe find that jirs positions opened
immediatelyafter theseaccountng events are significantly less profitable than pairs positions
openedduring noneventwindows The excess returns to pairs tradgened after an earnings
announcement or analyst forecast evagtsmall andstatistically insignificantThird, we find
that mirs positions closed immediately aftdreseaccounting events are significantly less
profitable than delayed closing of thegairs positions.We find incremental excess monthly
returns between 20 and 30 basis points by delaying the closing akgpsition by 15 trading
days. We do not findignificant excess monthly returns frothe delayed closing of pairs
positiors around noneventwindows Over al | |, our results suggest
underreaction to accounting information evertdks to a driftivergencean relative stock prices
thatdiminishesthe profitability of an important subset of the unconditiopalrs tradeshat arise
in theGatev et al(2006)pairs trading algorithm

Our paper extends the emerging academic literabmerelativevalue investment
strategies and introduces important insights from the accounting literature. The two previous
papers on pairs trading in equity markets are Gatev, Goetzmann, and Rouwenhorst (2006) and
Andrade, di Pietro, and Seasholes (20@atev et al. use daily U.S. stock return data for a
sample between 1962 and 2002. They propose a simple unconditional pairs trading rule that
generates excess returns of around 11% per year for the full sample period. The returns have
high riskadjusted kphas, low exposures to common measures of systematic risk, appear to
exceed typical transaction costs, and do not come from&hortreturn reversals. Andrade et al.
(2005) also find excess returns to pairs trading using daily stock return data fréaivilamese

stock market between 1994 and 2002. They also present evidence that uninformed trading shocks



may generate some of the profits to pairs trading in Taiwanese stocks. For example, they
document that uninformed net buying is significantly corrdlatewi t h a pair 0s
divergence. Overall, both Gatev et al (2006) and Andrade eb@b)2nterpret the excess stock
returns agompensation for keeping prices in line (iliguidity provision).

Our findings extend the aforementioné@dratureby providing a betteunderstanishg of
the impact of firmspecificaccountingnformation events on the stock returns of clogsehated
firms. While prior research examines accounting information flows across firms in the same
industry (i.e., Ramnath, P@) or for firms with customesupplier relationships (i.e., Cohen and
Frazzini, 2006, and Pandit, Wasley, and Zach, 200&)examine a potentially broadand less
restrictedclass of related firmshat displayco-movement intheir stock market returnsOur
work alsocontributes tahe prior literaturdoy showing that accounting information events can
affect the payoffs to pairs trades and that unconditional pairs trades (based solely on stock price
movements) may be suboptimal. We also propose reseatehsions that provide additional
links between accounting information and pairs trading. In particular, we are investigating: (i)
whet her accounting information can Ieantesed
formation period, (ii) whethertberaccountingnformation events such as management earnings
forecastsand analyst recommendatiavisions also affect the profitability of pairs trades, and
(i) how specific accounting information contained in earnings announcements (such as
accrual$ or in analyst forecasts (ie, size of forecast revision or dispersion in forecast revisions)
affect the profitability of pairs trades.

The rest of the paper is organized as follows. Section 2 outlines the details of the pairs

trading strategy. Section 3sdusses the possible impact of accounting information events on the

% The comovement in stock returns for a pair can be driven by a number of factors inclueimgvement in cash
flows, risk exposures, or investor sentiment.



profitability and implementation of pairs trading. Section 4 explains the sample selection
procedure and the descriptive statistics for the baseline strategy. Section 5 outlines the main

empirical tests. Section 6 summarizes and concludes.

2. Baseline pairs trading strategy

Pairs trading is a relativealue investmentstrategywhere a trader buys af u n-d e r
pricedo ssmdtaneoudyyedia nsli mi lpar cfea\wéSmikarcsacuritids gre
often chosen on the basis of historicalnsovement in their stock returns. Thismmvemenin
stock pricescan be partially attributable the fact that both securities hahnilar loadings on
systematic risk factors. Thereforeetistrategy arguably has low exposure to systematic risk
factors because a long position in one stock is effectively hedged by an offsetting position in
another stock with similar factor loadingeherefore, lhe strategy is oftemiewed asa market
neutralstrategy.

The goal of our study is to determine the impact of accounting information events on the
profitability of equity pairs trags Given that there are potentially an infinite number of ways to
implement a pairs trading strategy, we decide to follbg/basdine pairs trading strateggnd
algorithm proposed in Gatev, Goetzmann, and Rouwenhorst (2006) for U.S. stocks. We then
document the effect of accounting information events on the profitability of this particular

tradingstrategy.

2.1. Unconditimal pairs trading strategy
Similar to Gatev et al, we first defihrea-tPont h Af or mati ono peri od

and track firmsdé normalized daily tsotstockk pri c

* See Hansell (1989) for an interesting discussionafgai t r adi ng at Morgan Stanley dur



Stock AandStock B The normalized stock pes of bothStock AandSock Bare set to a value

of A10 at t he open o-monthfoematibn perod. The begithinghofthed ay o
formation period is either the first trading day in January or the first trading day in July in a

given yearThe normalized price & stock (in this cas&tock A at the end of each trading day

in the formation period is calculated as

PA= & i(14rd) 1)

whereP is the normalized stock price fStock Aat the end of trading dayandr{' is the daily
return (inclusive of dividends) foBtockA on trading dayU The 12month formation period
typically has around 250 trading days. At the end of then@th formation period, we calculate
the time series of normalized stock price deviatimmsevery pair of stocks. Similar to Gatev et
al, we calculate a distaneeeasurgClosenesgs) that captures the sum of squared normalized

price deviations for the two stocks in the pair over the enti@di2th formation period:
Closenesg = t:E,#TradingDays(F)tA - F)tB)2 (2)

In order to identify unrestricted pairs of stocks with the closest historie@los@ment in
prices, Gatev et al suggest a brfdece approach where tli&#osenessneasure is calculated for
all possiblepairs of U.S. stockwith complete daily stock return information over theri@nth
formation period’. For example, in a sample of 1,000 stocks, this methodology entails calculating

499,500 values of th€losenessneasuré. Then allcandidatepairs of stocks are ranked, from

°I'n addition to the fAunrestrictedo set of pairs candi da
restricted to belong to one of four broad S&P industry categoriesCldsenessneasire is then used to match

stocks within each of these industry groups. Gatev et al find that the average profitability of the -irecdtistted

pairs strategy to be similar to the averagerprgingpfitabi
given that they find that the fAunrestrictedod strategy ¢
® The formula for the number of unique pairs in a population of N stocks is-Rfg\



lowest to highest based on the sum of squared deviations, to find the closest 20 pairs with the

smallest values of th€élosenesg measure in a given Irdonth formation period.

2.1.2. A faster approach to identifying closest pairs

The Gatev et al techniqufor finding the closest 20 pairs involves checking pairs of
stocks that are very unlikely to have highrnovement. For example, if one stock had an annual
return of-20% and another stock had an annual return of +20% over the formation period, then it
is highly unlikely that these two stocks are one of the 20 closest pairs in the sample @ee., the
two stocks will undoubtedly have a very large value of @hesenessneasure). Therefore, to
optimize the selection of candidate pairs and reduce unnecessamjations, we prsort all
stocks into quintiles based on theirtdnth stock return over the formation period. Then within
eachmdédd®2h returno quintil e,-movet hsorrdt urhredo sgq wicrki
on each st oc kfrd sixrnonths of the forinaion péribd. In the end, we form 25
(5 x 5) groups of stocks that have similaménth and 1anonth stock return profiles. In other
words, these groups of stocks have roughly the sanmosement over the-éonth and 12
monthhorizons.

We then restrict our calculations of tR#osenessneasure in equation (2) to the stock
pairs within each of the 25 prsorted groups. In a sample of 1,000 stocks, this approach sorts
stocks into 25 groups containing 40 stocks each. Thereferegytimized methodology entails
calculating only 19,500 values of th€losenessmeasure (i.e., [# groups]*[n*¢mh)/2] =

[25]*[40*(40-1)/2] = 19,500). Thisoptimization results inan order of magnitude fewer



calculations compared to the original Gatev ktapproach. Additional discussion of this

optimized pairs identification technique is provided in Appendix A.

2.2 Trigger pointfor opening a pairs position

Following the 12month formation perid , we track each of the 2
the next6-monthtrading period. At the beginning of this trading period, we againagemalize
the stock prices of stock in a pair to be equ
two stocks and wait until their prices have diverged sufficiently reefoitiating a position.
Similar to Gatev et al, the trigger value for opening a pairs position is based on two standard
deviations of the historical price divergenceStbck AandStock Bin a pair. The historical price
divergence is measured over thg-rionth formation period immediately before the trading

period:

Trigger"® = +2.stdev(R" - P?) (3)

2.3. Taking a pairs position

The signal taopena pairs position occurs whe{* - P | > Trigger*®. The position is
opened by selling the stk with the relatively higher price and buying the stock with the
relatively | ower price. However, we apply the
the position. Theationale behindhis waiting rule is that the calculated excess returnsais
trading may be biased upwards because of thaskdounce of closing stock prices recorded on
CRSP (see, for example, Conrad and Kaul, 1989, and Jegadeesh, 1990). Thereforegrpart of

apparentprice movementthat can triggeran opening of apairs position can arise from price

" When coded in SAS, the calculation of tl#osenessmeasure is computationally intensive. Therefore, the
optimized technique proposed in this section reduces SAS run times from several hourstanientes for each
of the 52 formation windows between 1980 and 2005.



fimovementd betweenthe bid and ask price quoted for a given stock In other words,
condi tional on observing CRSP price divergenc
ask quote and t he qlkaywo be a bid gudted Therefare; ksing tlsesemo r e
daily CRSPprices as th&enchmarlprices to open a pairs position may bias upwards the excess
returns to the pairs trading strategy because one is implicitly buying at bid quotes and selling at
ask quotesThe opposite is also true when one closes a pairs position when the CRSP prices re
converge. Therefore, similar to Gatev et al, we address this issue by opening a pairs position
using prices on the day following the divergence in stock prices beyoniter value®

We track the pairs pi®n using a tristate indicatovariable, |, that track the pairs
position over the trading period:

0 not open

I8+ 1 short A; long B (4
-1 long A; short B

2.4. Closing a pias position

Similar to Gatev et al, a pairés normal i ze
end of each trading day and the pairs position is held open until the normalized prices re
converge (i.e., they cross). When the normalized prices ctums,we wait one day before
closing out pairs position to minimize the effects of-agk bounce (see discussion in section
2.3). If a pairs position remains open at the end of theobthtrading period the position is
automaically closed and the profitr loss is recorded based on the closing stock prices on the

last day of the trading period. In addition, if a stock in a pair is delisted from CRSP, then we

8 The except idoanys waoi ttihnigs rfiull ed occur when: (1) the pairs
6-month trading window (in this case, the closing prices on the last trading day are used), and (2) one of the stocks is
delisted (in this case, the delisting retuams prices are used).

1C



close the pairs position and calculate the profit or loss using the delisting return of the last
available price on CRSP. See footnote 4 in Gatev et al (2006) for additional discussion of the
robustness of the calculation of excess returns to this assumption.

We track the 20 closest pairs strategy from eacma@thformationperiod over the next
6-morth trading window. Trading periods start at beginning of January or July of each year.
Therefore, outrading periods are nowoverlapping. Our use of nesverlapping émonthtrading
periods (which means there is only anénth overlap in théormation peiods) prevents the
overstatement of excess returns because we do not run the risk of-doubtéeng the trades in

the same 20 closest pairs that can arise from overlappitigg andformationperiods

2.5. Portfolio excess returns computation

Based o the trading rules discussed in ssdxtion 2.3 and 2.4, each of the 20 pairs in a
given émonthtrading period may open or close at different times and each pair may open and
close multiple times. As a result, the payoffs to the unconditional pairadgrattategy are a set
of payoffs that are spread across the trading period. The payoffs can be interpreted as excess
returns given that they are computed over {sehgt positions of one dollar.ifilar to Gatev et
al. (2006), we compute the excess retoma pair during a trading window as theimeested
payoffs during the trading window given that the long and short portfolio positions are marked
to-market at the end of each trading day. The unadjusted daily return for each long or short

position on a tyen (open or closed) pair is calculated as:

EIA: '|tAB'rtA) and _rzB: |tAB'ftB (%)

° This strategy contrasts slightly with Gatev et al (2006) where they initiate the pairs at the beginning of every month
and, therefore, have overlapping-sitonth trading periods.

11



However, to calculate realizable bapdhold returns to a portfolio of 20 pairs

candidates, we calculate valueighted returns in the following way:

rpe= (B Wielio) / (8 Wit ) (6)
wherer;; represents the daily indicatbased stock returns from equation (5) andare weights
to capture the compounding effect of daily stock returns Wwes (1+ ri1) -+ (1+ fr1) ). Our

portfolio returns are calculated based on fully invested returns (i.e, actual capital employed).

3. Impact of accounting events on pairs trading

The accounting literature has shown an increase in stock price volatility around important
accounting informationvents (see, for example, Beaver 1968). Based on the unconditional pairs
strategy described in section 2, this volatility would tend to increase the likelihood that a pairs
position will open or close around the accounting information events. Another @ahpiri
regularity documented ithe accounting literature is theystematic marketindereactionto a
f i r md accoonting information events. Thisvn-firm underreaction subsequently leads to
drift in stock prices following the event (see, for example, Fos¥sen and Shevlin, 1984,
Bernard and Thomas, 1989, Stickel, 1991, and Gleason and Lee, 2003).

Themar ket underreaction t o saggeHdithat@ad@asuntiimgwn ac
information events may decrease tpeofitakility of pairs trades executedround these
information events because f iowmpdice drift lead to further price divergence in a pair
rather than a reversal of the relative price discrepddnythe other hand, laadlag relationship
in stock price (seefor examplelLo and MacKnlay, 19909 Hou and Moskowitz, 2005, and Hou,
2006) could conceivablyeinforce the profitability of pairs trades executed around accounting

information events. For examplene firm may experiencea faster stock price reaction to

12



common informationeleased at accountingvent , whil e the other f
to this information.If this type ofleadlag relationshigexists thenaccounting information events
may not diminish (and could even enhance) the profitability of a pairs tnatles triggered
around an accounting information evenherefore, ti is ultimately an empirical issue whether
ownprice underreaction or a ledag underreactiorto informationis the dominant factor
affecting the profitability of pairs trades around accowghinformation events.Therefore, we
undertakea series obempiricaltests to determine the properties and profitability of pairs trades

opened and closed around accounting information events.

3.1. Openingoairs trades around accountingents

Based orthe above discussion, we have reason to expect: (@yhatikelihood of a pairs
tradeopening following an accounting information event, and (b) continued drift in stock prices
(rather than reversal) following the information event. Therefore, we igagsthe profitability
(excess returns) of pairs trades tbpénin the days following two major accounting information
events, namely quarterly earnings announcements and clustered analyst earnings forecasts.

To determine the impact of quarterly earingnnouncements, we analyze all pairs
positions (for the top 20 pairs in eachm®nth trading period between 1981 and 2006) that

openedwhen thethreshold triggewas surpassedithin 5 days after an earnings announcement

for at least one firm in paitn other words, we check if the threshold trigger from equation (3)
was exceededn dayst Y wherg dayt is the date ofjuarterly earnings announcement
recorded on the Compustat quarterly database during the trading. petioel opening pairs
position occurred within this window, then we include the returns to this pairs trade in the
separate portfolio of APairs Trades Opened

to this portfolio are calculated in the same way as discussed in section 2.5.

13

rm

Af



To determine the I mpact of Aclustered anal
(for the top 20 pairs in eachrBonth trading period between 1981 and 2006) dipahedwvhen

thethreshold triggewas surpassedi t hi n 5 days a fstf@acastevefibcdt ust er e

least one firm in pait?’ A i ¢ s t analystbrecast evenis defined asit least 1/4 of analysts

following the firm during the prior :-2Znonthformationperiodissue an earnings forecast within a

3-day window'" In other words, & check if the threshold trigger from equation (3) was
exceededdn dayst Y wherd dayt is the last day in a rolling-8ay window wherehe

A c | u s WBEESS amhlyst forecastvent occurred. If the opening pairs position occurred within

this window, then we include the returns to this pairs trade in the separateiportfolo f A Pai r

Trades Opened After Clustered Analyst Forecas

calculated in the same way as discussed in section 2.5.

3.2. Delayed closing of pairs positions around accountirents

Similar to the argumdsa presented in section 3.1, we have reason to expect: (a) an
increased | ikelihood of a possible crossing
events (due to higher price volatility), and (b) continued drift in stock prices following these
information events. Given the expected drift in prices, an immediate closing of a pairs position
may forgo additional returns that may be realized from keeping the pairs positions open.
Therefore, we investigate the profitability (excess returns) of pailedrthat are supposed to

closein the days following quarterly earnings announcements and clustered analyst earnings

YWe consider fcl ust er eadoi thaprablenyd identifying whicheasatystseare the most t o
informative. Cooper, Day and Lewis (2001) show that @Al
stock prices and cause subs e qu eaaywindow oaptuses thenrasactionyof A0 f ol | o0
analysts to a significant information shock.

"'t should be noted that these fAclusteredod analyst fore
management guidance events (see, for exar8pler et al, 2000Matsumoto, 2002, and Richardson, Teoh and

Wysocki, 2004). Cotter, Tuna and Wysocki (2006) show that a large fraction of analyst forecast revisions within a

fiscal quarter occur in response to explicit management guidance.

14



forecasts. In particular, we track tlmerementakexcess returns to delayed closing (by 5, 10 and
15 trading days) after the initial-canvergence (price crossing) of the pairs stock prices.

To determine the impact of quarterly earnings announcements, we analyze all pairs
positions (for the top 20 pairs in eacim®nth trading period between 1981 and 2006) where the

normalized stock pricesrossedwithin 5 days after an earnings announcenfenit least one

firm in pair. In other words, we check if the pricesaenvergecbn dayst Y whers dayt is
the date ofquarterly earnings announcement recorded on the Compustat quarterly database
during the trading periodf the price crossing occurred within this window, then we calculate
the incremental returns to keeping this pawosifoons open for an additional 5, 10 , or 15 trading
days. We then calcul ate the increment al retur
of Pairs Trades After Earnings Announcement s.
calculated m the same way as discussed in section 2.5. For comparative purposes, we also
tabulate the incremental returns to keeping pairs positions open for cases of price crossing that
do occurafter an earnings announcement (ie, -aonouncement closing events)gain, we
tabulate portfolio benchmark returns for keeping the position open for an additional 5, 10, or 15
trading days.

Similarly, to determine the impact of clustered analysts forecasts, we analyze all pairs
positions (for the top 20 pairs in eacim®nt trading period between 1981 and 2006) where the

normalized stock pricescrossedi t hi n 5 days after a fforlatuster e

least one firm in pairA g ai nl, u sat ehidgsdocecast evenis defined asat least 1/4 of
analysts fdbwing the firm during the prior I-Znonthformationperiodissue an earnings forecast
within a 3day window.In other words, we check if the pricesaenvergedon dayst Y t + 5,

where dayt is the last day in a rolling-8ay window wherg h e 1 c |I/B/E/$ analysd 0

15



forecastevent occurred. If the price crossing occurred within this window, then we calculate the
incremental returns to keeping this pairs positions open for an additional 5, 10, or 15 trading days
beyond the standard closing date. We thalcudate the incremental returns to these separate
portfolios of NfnDel ayed Closing of Pairs Tr adeé
comparative purposes, we also tabulate the incremental returns to keeping pairs positions open

for cases of pde crossing thatlo not occur after clustered analyst forecasts (ie, Hiorecast

closing events). Again, we tabulate portfolio benchmark returns for keeping the position open for

an additional 5, 10, or 15 trading days.

3.3. Potential confounding effeat intra-industry information transfers

Inherent in the above discussion is the assumption that accounting information events
mostly affect the price of one of the stocks in a trading pair. For exaBiplek Aannounces its
guarterly earnings announcemesn a given day and its positive stock return leads to the
opening of a pairs position because the pricétotk Bis unchanged. Furthermore, it is assumed
that St o c kpricA il continue to drift in an upward direction following its earnings
announceent. Therefore, an accounting information event would affect the profitability of a
pairs trade.

However, a potential confounding effect may arise when one firm announces its earnings
(or has an analyst forecast) and there is a spillover effect to tlemioe of the other firm in
the pair. For example, two firms in the same industry can be subject to the same economic forces
affectingt he earnings of both firms. Therefore, 0 n
valuerelevant information for thether firm in the pair. For example, research by Foster (1981)

and Ramnath (2002) present evidence that the stock prices of both the announcing firm as well as

16



its industry peers generally move in the same direcfitfrsuch spillover effects are strorifjen
theremay be posainnouncement drift ithe stock price oboth the announcing firm and the
nonannouncing firm in a pair. Theossible implications of this effect are twofold. First, if both
the announcingand nennnounci ng f i r maséonshe eamigs pnnaurecensenti n c r
(or analyst forecast date), then the pairs positiomasmore likely to open following an
accounting information event. Second, let us assume that a pairs position either opens or is
already open after an accounting evémt one of the stocks in the pair. If there is post
announcement stock price drift for both the announcing andanoauncing firm, then the
relative prices of the two stocks is unlikely to further diverge following the information event.
Overall, this ptential confounding effect may offset some of the effects of accounting event on
the profitability of pairs trades.

Therefore, it is an empirical issue whether there is: (a) an increased likelihood of a pairs
opening following an accounting information eveand (b) continuedelative drift in stock
prices (rather than reversal) following the information ev&iitshould be noted that the tests
discussed in sections 3.1 and 3.2 focus on pairs tradeactibiatly opened or closed. Therefore,
these eventsuggest that thereexe differential price reactions of each stock in the pair to the

accounting information event.

4. Sample selection
In order to tabulate the profitability of the bdsee pairstrading strategy, we require

daily stock price and retas information for U.S. stocks. As described in section 2.1, we identify

2 Cohen and Frazzini (2006) also exaeihe leadag relationship if stock returns for economicdilyked firms

with supplier anctustomer relationships. In theamplethema j or i ty of Al inkedo firms ar e
13 See also Thomas and Zhang (2006) who suggest thaammuring firms overreact to announcement

information from other firms in the same industry. Given that our tests condition on a pairs position opening after an
accounting event, the Thomas and Zhang result can lead to further divergence in stock prides afyunting

event.
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the top 20 pairs for eadhading period based on historical stock returns tracked overradrh
formationperiod. In addition, in order to assess the impact of accounting informatents on

the basdine pairstrading strategy, we require accurate information for quarterly earnings
announcement dates and for analyst earnings forecasts dates dutiaditiggperiod. To ensure

that we are following stocks with complete and acutastorical information on these two
types of accounting events, we restrict our sample to U.S. NYSE/AMEX/Nasdaq stocks between
January 1980 and June 2006 that niketfollowing requirements for thE2-month formation

period

1. Complete dily CRSP return$or each 12Zmonthformationperiod commencing in
either January or July each year;

2. Four quarterly earnings announcement dates reportéoed@®ompustaguarterly
database during the 48onthformationperiod commencing in either January or
July each year;

3. At least two analysts issuing afBIE/S earnings forecasor the firm during the
12-month formation period commencing in either January or July each
calendaryear; and

4. Matched links betweethhe CRSP, Compustat, antBIE/S databases

Two reasons weestrict our sample to the pebt9 7 0 dicl arp: €) the Compustat
coverage of quarterly earnings announcements dates is more accurate and comprehensive during
this period (see, for example, mant and Frazzini, 2007), and)(iihe I/B/E/S coverage of
analyst forecasts is more complete during this peribue first 12month formation period
begins on the first trading day of January 1980 and ends on the last trading day of December
1980. The top 20 pairs are identified using historical daily CRSP pndeedurn data over this
period. Then, the first-honthtrading period begins on the first trading day of January 1981 and
ends on the last trading day of June 1981. Pairs positions are tracked (opened and closed) over

this 6month window and excess retgrto the strategy are also calculated. At the end of the first

trading period, all open positions are closed. We then roll forward the boflorimationperiod

18



and trading period by 6months and the process is repeated. There are 5dweolapping

tradingwindows over the 1982006 sample period.

5. Empirical r esults

In this section, we preseempirical results on the properties and profitability of pairs
trades executed using: (i) the Gatev et al (2006) unconditional strategy, (ii) a conditateglystr
that only considers pairspenedfollowing major accounting events, and (iii) a conditional
strategy that delayslosingof pairs positions that occur following majaccounting events. All
tests areperformed on the sample of 52 rowerlapphg 6month trading windows for the

sampleof U.S. stocks described in section 4.

5.1. Uncondional pairs trading strategy

We start by reviewinghe results of the badme Gatev et al (2006) unconditional pairs
trading strategy for the sample of U.S. stocktMeen 1981 and 2006imilarly to Gatev et al,
we firstidentify the 20 closest pairs in each-m®nthformationperiod (52 formation periods in
total) starting in 1980. It should be noted that we use the optimized pairs identifiqagicoaeh
describedin section 2.1.2and Appendix A Once tle top 20 pairs aredentified in the
formation periogdwe track he performance of these 20 pairs in the subsequerdngh trading
period. For example, n the case of the 1980 formation perigthnuary 1, 1980 thugh
December 31, 1980ye track thestock priceperformance of the paifer the next six months
(January 1, 1981 through June 30, 1)98¥e repeat the process by rolling the formation period

forward 6months (i.e., we analyze the ads$ pairs for the 1thonths from July 1, 1980 through

“As a robustness check, we compared the topf ®2rOcepdai r s
approach against our optimized approach fearBhationperiods (calendar years 1980, 1985, 1990, 1995 and 2000).
Inall casesf he #dmmrwteed approach identified exactly the same

each of the 5 sampfermationperiods.
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June 30, 1981 We then analyze thgerformance of the pairs during ttrading window which
is the éBmonth period from July 1, 1981 through December 31, 1®8dther words, there are 52

nonoverlappingé-monthtrading wndows from 19812006 and the profitability of the trades is

calculated using watbne-day trades in order to avoid potential bias from thedsiki spread.

5.1.1.Descriptive statisticgor unconditional pairs trading strategy

Table 1 presents descripgistatistics for the unconditional pairs trading strategy for the
52 nonoverlapping émonth trading windows. In eachrgonth trading window, we tracthe
performance ofthe 20 best matched pairs from the formation peridie average monthly
excesgeturnto the fully-invested portfolio is 0.62% and it is statistically significant at greater
than the 1% level. Gatev et al (2006) find a 0.89% average monthly excess return in their paper.
The profitability of the pairs &ding strategyn this papers lowerthanGatev et a(2006)mainly
because our sample covers a more recent period.

Examining theprofitability of the strategy over time revedat thee is a decrease the
profitability of the strategyn morerecent years. The month{gnnualizedexcess returns from
the strategy are 0.87%{.94%) for the 19811993 subperiod and are comparable to the results
of Gatev et al(2006) During the second syteriod (19942006) the monthly (annualized)
excessreturnsdecline to 0.36% (4.46%) but are stitastically significant. The descriptive
statistics on themplementation of thestrategy show that a 5.47% price deviation on average
opens a pair and the average time a pair remains open is 3.6 nidighaverage number of
pairs traded per-fhonth perpd is 19(out of 20 maximum pairsand the average number of
roundtrip trades per pair is 1.9. The pairs tend to be larger firms as evident by the high analyst
following for these firms (7.1 analysts per firm). There is also an increase in analystrgllowi

for these firms over years consistent with a generic increase in analyst following and also
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broader coverage by I/B/E/S. The descriptive statistics in table 1 are comparable with the

findings of Gatev et al (2006).

5.2. Caonditional pairs trading
5.21. Profitability of pairs tradesopenedafter an earnings announcement

As discussed above, there are averageadmost 2 rounerip tradesper pair for the
sample period and on average 19/20 pairs open duringnienth trading windowln table 2,
we find that 9% of these trades occur after earnings announcements. The average monthly excess
return for a portfolio ofpair tradesopening after earnings announcements is a statistically
insignificant 0.07% compared to the unconditional average monthly evatass of 0.62%Pair
trades that open shortly after earnings announcements are unprofitable for bptricdd
examinedNote that the fraction of cases where both firma pairannounce in a-8ay window
is 42%; this indicates clustering of earnirgsnouncements. Overall, the evidence ineteb
suggests that opening pdnades in the short window following earnings announcements is
unprofitable. Given the evidence on stock price drift following earnings announcements, it
appearghat the potentialor stock price convergence for pémms is offset bytherelative drift

in theirindividual prices.

5.2.2.Profitability of pairs trade®penedafter clustered analyst forecasts

Table 3 examines whether the pairs trading strategy is affected by dtifick prices of
firms following clustered analyst forecasts (Richardson et al 2004). First, we find that 14% of
these trades occur after a clustered analyst forecast event for the entire sample period. This value

increases to 19% for the second-pdiod (19942006) consistent with the increased frequency
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of analyst activity and clustered analyst forecast activity in the lattepesidd. The average
monthly excess return for a portfolio phir trades opening after a clustered analyst forecast
eventis -0.12% (statistically significant) compared to the unconditional average monthly excess
return of 0.62%. The fraction of cases where both firms experience an analyst forecast event is
28% for the overall sample indicating some clustering of analystdste across firms and this
percentage is higher in the latter qudriod.In generalopening pakitrades in the short window

after a clustered analyst forecast event is unprofitable and the relative drift in individual prices
offsets the potential for owergence in the stock prices of the gains. The results in table 3

are consistent with théndings in table 2; price drift following significant accounting events

offsets the convergenceededor implementing a profitable pairs trading strategy.

5.2.3.Properties ofpairs tradesclosedafter an earnings announcement

Theprior sections examine the performance of a pairs trading strategy when positions are
openedfollowing earnings announcements and clustered analyst forecasts. In this section we
examine whether incremental profits from a pairs trading strategy can be generated once one
takes into account the implications dfift in stock price following significant accounting
related eventsThe unconditional pairs trading strategy of Gatev €2@06) dictates closing the
position once the stock prices of the individual firms in the pair converge. However, it is possible
that incremental profits can be generated by keeping the position open even afteofpthees
stocks in the paicrossgiven the presence adirift in the prices of individual securitie§or
example, such a modification of the pairs trading strategy would generate incremental profits if
() the price of the security held in long continues to rise in value, or (ii) the pribe shorted

security in the pair continues to fall, or (iii) both of the aforementioned price movements occur.
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Therefore, we look at the performance of the pairs position for an additional 1, 2 and 3
trading weeks (5, 10 and 15 trading days) after peecess. We exclude cases where the trigger
for closing a pairs position occurred at the end of th@o@th trading window although
arguably, this rule might be relaxed if the end of thendhth trading window occurs
immediately after an earnings announcetn@&he incremental average monthly excess return
when holding the position open for 5, 10 or 15 trading days is found to be 0.08%, 0.17% and
0.22% respectively The incremental profitability is higher in the first spériod (19811993)
indicating that pasearnings announcement drift is less pronounced in the-2004@ period. As
a benchmark, we provide statistics on the incremental profitability of holding open positions for
nonevent pairsAs expected,he increnental excess returns from delayed closhgonevent

pairs are nofexistent indicating the concentration of drift around accounting related events.

5.2.4.Properties ofpairs tradesclosedafter clustered analyst revisions

Table 5 presents statistios the profitability of a delayedlosingpairs trading strategy
where positions areeld open for 1, 2 or 3 weeks after a clustenealyst forecast revision event
The averagancrementalmonthly excess retusnfrom holding thepairs position open for an
additional 5, 10 or 15 trading dagse 0.02%, 0.15% and 0.31%espectively Moreover, he
incrementalreturnsfrom such a strategy appear to be higher in the secongesidd (1994
2006) suggesting that the importance of analyst forecast events for returns is more pronounced in
the second superiod. Moreover, the superiod results in table 4 and table 5 suggest that there
is a substitution of #Ainformati onalThigigsnotf t o fr
surprising given that many firms have started togmeounce earnings andoprde guidance

during the latter superiod (Soffer et al (2000), Richardson et al (2008}nilar to the results

23



presented in table 4here are ndncremental excess returns fromelaying closing of open

positions for norevent pair trades.

6. Conclusons and Future Work

Thi s paper explores the i mpact of ear ni ng
forecast events on the profitability of a pairs trading strategy proposed by Gatev et al. (2006).
Using a more recent sample of U.S. firms between -P8886, we find annualized excess stock
returns of almost 7.7% from thenconditional pairs trading strategy (compared to the 11%
excess returns documented by Gatev et al. for the-2062 period). Moreover, we find that
pairs trades are frequently triggeratbunde ar ni ngs announcements and
forecast eventd'hese accounting information events also affect the profitability of unconditional
pairs trades.Specifically, we find that mirs positionsopenedafter accounting events are
significantly less profitable than pairs positions opened inexant periodsFurthermore, we
find that incremental excess returns can be achieved by delayiatp$ireg of a pairs position
until well after an accounting information event. Overall, our resultgyest thabwn-price drift
i n stock prices foll owing earnings announce
significant factor affecting the profitability of pairs trades.

Our currentempiricalfindings extend thework of Gatev et al. (2006) and Arade et al.
(2005) by showing that accounting information events affect the payoffs to pairs trades and that
unconditional pairs trades (based solely on stock price movements) may-bptisudd. Our
findings also provide a better understanding of the arhpof firmspecific accounting
information events on the stock returns of closehated firms. While prior research examines
accounting information flows across firms in the same industry (i.e., Ramnath, 2002) or for firms

with customersupplier relatioships (i.e., Cohen and Frazzini, 2006, and Pandit, Wasley, and
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Zach, 2007), we examine a less restricted and potentially broader class of related firms that
display ceamovement in their stock market returiige arealsocurrentlyundertakingadditional

tests on the links between accounting information and pairs trading. These addistsalreein

three distinct areas.

The first areave are investigatingetermineswhetherthere are ways toidentiffyb et t er o
pairs candidates in thex anteformation perod. In particular, we are testinghethertime-series
co-variation in quarterly accounting fundamentals (i.e., sales, earnings, and cash flows) can
used tohelpi dent i fy economiratlael thay relfirsgisohalylom maokeased r ms
metrics deived from the historical cemovement in stock prices. We are alegploring
alternative specifications of the formatiperiod Closenesaneasure thatnay better predict
future divergence/re onver gence of poa exanygple@, we are teskinghetiper i c e s .
pairs of stockshat has displayeftequent shorterm price divergence and-cenvergence in the
historicalf or mat i on per i ocdndidateghanipairse df toekswhose @ices are
always close together.

The second area we are explorisgwhetherother types offirm-specific information
events such as management earnings fore@asfy/st recommendation revisigrad dividend
changesaffect the profitability of pairs tradeBrior research suggests that investors also tend to
underreact to these types of information events.

Finally, we ae testing how specific accounting information contained in earnings
announcements (such abnormally high or lowaccruals) or in analyst forecassu¢h as the
size ofa forecast revision othe cros-sectionaldispersion ina n a | foredast &visionsgan

affect the profitabilityand outcome®f pairs tradesinitial evidence suggests that the market
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reaction to this accounting information is asymmetric and can differentially affect the payoffs to

pairs trades executed around these accounting information events.
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Appendix A: A FasterMet hod for I dentifying AClI osesto

Gatev et al . (2006) identify Aclosesto pai
measure Closenessjor all unique stock pairs in the formation period.d sample oN=1,000
stocks, this methodology entails calculatihng(N-1)/2 = 499,500 values of th€loseness
measure.This can be visualized as calculating values of @lesenessmeasure for all
combinaions in the lower triangle of an N x {lN matrix (see Figure 1 below).

The closest pairs are then identified by sorting the NtJR values of the&Closeness
measure to find the 20 pairs with the smallest valugSlagenessn a given formation period.
This Aunconditional 06 met hod i nvol vanikelcthhec ki nc
have high cemovement. For example, if one stock had an annual returB086 and another
stock had an annual return of +20% over the formation period, theweityisinlikely that these
two stocks will have a small value of tiéosenessneasure (i.e., a good pair).

To optimize the selection of candidate pairs and reduce unnecessary calculations, we pre
sort all stocks into quintiles based on theirmi@nth formdéion-period stock return. Then within
eachmdédd2h returno quintil e,-movet hsorrdt urhned sg wicrki
on each stockdés return over the first six mon
groups of stocks thdtave similar cemovements over the-®onth and 12Znonth horizons. We
then restrict our calculations of tli@osenessneasure to the stock paisthin each of the 25
presorted groups. In a sample of 1,000 stocks, this approach sorts stocks into 25 groups
containing 40 stocks each. Therefore, the optimized methodology entails calculating only 19,500
values of theClosenessneasure (i.e., [# groups]*[n*(fh)/2] = [25]*[40*(40-1)/2] = 19,500).

The reduced number of calculations is depicted Figure 2 below.iglan order of magnitude
fewer calculations compared to the original Gatev et al. (2006) approach.

25 groups of stocks
sorted by similar 6
and 12 month

Figure 1: All Pairs Figure 2: Optimized

" The optimized technique proposed in this section reduces SAS run times from hoursofentémstes for eachfo
the 52 formation windows between 1980 and 2005.
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Table 1: Descriptive Statistics for Unconditional PairsTrading Strategy

This table provides descriptive statistics for the unconditional pairs trading strategy (prop&atg\bet al, 2006)

for a sample of U.S. stocks for 52 Rowerlapping émonthtrading periods between January 1981 and December
2006. We trade based on the rule that a pairs position is opened withyadtlay after the prices of the stocks in

the pairdiverge by two historical standard deviations. An open pairs position is closed withyadelay when the

relative prices reonverge. Open pairs positions are closed at the end ofrtienth trading period or if one of the

stocks in the pair is deliglg(delisting returns used to calculated profits). Candidate pairs are ranked according to a
least squared distance in historical price space. We trade only the 20 pairs with the least distance measures
calculated in the prior 2honthformationperiod.

19942006 sub
sample (26 six
month trading

Full Samplel 19811993 sub
19812006 (52 six ~ sample (26 six
month trading month trading

windows) windows) windows)
Average monthlyexcess 0.62% 0.87% 0.36%
return(t-statistic) (5.47) (6.81) (4.05)
Annualized return 7.67% 10.94% 4.46%
Average price deviation
trigger to open pair 5.47% 4.93% 6.02%
Average # of pairs traded pel
six month period 18.9/20 18.5/20 19.3/20
Average number of rountlip
trades per pair 1.9 1.8 2.0
Average time pairs am@pen
in months 3.6 3.4 3.8
Average analyst following 7.1 5.3 8.9
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Table 2: Descriptive Statistics for Pairs TradeOpenedafter Earnings Announcement

This table provides descriptive statistics for the-satple of pairs trades (based on the Gatel, @006 strategy)
thatopenedn the 5 days after a quarterly earnings announcement. Theasyfile is drawn from the total sample of
U.S. stocks for 52 neanverlapping émonthtrading periods between January 1981 and December 2006. A pairs
position is ogned with a dday delay after the prices of the stocks in the pair diverge by two historical standard
deviationsandthe divergence occussithin 5 days after an earnings announcement for at least one firm irpair.
open pairs position is closed with aldy delay when the relative pricesaenverge. Open pairs positions are closed

at the end of the-éonth trading period or if one of the stocks in the pair is delisted (delisting returns used to
calculated profits). Candidate pairs are ranked accordiragl¢ast squared distance in historical price space based
on the following calculation for the normalized pricesStdck AandStock B

Closeness; = t:E,#TradingDay{PtA - PtB)2

We only consider the 20 pairs with the least distance measures calculated in the-prartiifbrmation period.
Quarterly earnings announcemeiattes are obtaineecorded on th&€&P Compusat quarterly database

Full Samplel 1981-1993 sub 19942006 sub
19812006 (52 six sample (26 six sample (26 six
month trading month trading month trading
windows) windows) windows)
Fraction occurring after
earnings announcement 9% 11% 7%
Average monthly return 0.07% -0.05% 0.12%
(t-statistic) (0.82) (-0.42) (1.87)
Annualized return 0.84% -0.60% 1.45%
Fraction where both firms
announce in Eay window 42% 37% 46%
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Table 3: Descriptive Statistics for Pairs TradeOpenedafter
Clustered Analyst Earnings Forecasts

This table provides descriptive statistics for the-satmple of pairs trades (based on the Gatev et al, 2006 strategy)
thatopened n t he 5 days after a #MAchicsustede@ddnahpdstystorfecas
at least 1/4of analysts following the firm during the prior f2onth formation period issue an earnings forecast

within a 3day windowin the 6monthtrading period The subsample is drawn from the total sample of U.S. stocks

for 52 noroverlapping 6month trading periods between January 1981 and December 2006. A pairs position is

opened with a-Hay delay after the prices of the stocks in the pair diverge by two historical standard desiadions

the divergence occumithin5 days after a A ctlvwrfor atdeast ane fiamim paihis dpenf or ec a s
pairs position is closed with aday delay when the relative pricesagnverge. Open pairs positions are closed at

the end of the #nonth trading period or if one of the stocks in the pair is delisted tjdgliseturns used to

calculated profits). Candidate pairs are ranked according to a least squared distance in historical price space based

on the following calculation for the normalized pricesStdck AandStock B

Closenesg = tzE,#TradingDay{PtA - PtB)2

We only consider the 20 pairs with the least distance measures calculated in the-pramtiifbrmation period.
Analyst earnings forecast dates are obtained from the I/B/E/S Detail History database.

Full Sample 19811993 sub 19942006 sub
19812006 (52 six sample (26 six sample (26 six
month tradig month trading month trading
windows) windows) windows)
Fraction occurring after 14% 9% 19%
clustered forecast
Average monthly return -0.12% -0.09% -0.15%
(t-statistic) (-2.08) (-1.13) (-1.44)
Annualized return -1.43% -1.08% 1.79%
Fraction with overlapping
firm forecasts 28% 25% 32%
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