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The Relationship between Insider Trading and
Volume-Induced Return Autocorrelation

Abstract

As wasestablishedn Llorenteetal. (2001)the dynamicrelationshipbetweerreturn
and volume is a function of information asymmetry.This study extendstheir

analysisby linking the volumeinducedreturn autocorrelatiorcoefficientswith the

level of disclosedinsidertrading.Using New Zealanddata,we documenta strong
link betweenthe sustainabilityof tradegeneratedrice changesand the extent of

insidertrading. This relationshipis robustto alternativeeconometricspecifications
and remains significant even after controlling for conventional measuresof

information asymmetrysuch as bid-ask spreads size and analystfollowing. This

suggestghat volumeinducedautocorrelatiormay be a suitablecriterion on which

to rankfirms onthelevel of privateinformationtrading.
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I. Introduction

Llorente, Michaely, Saar, and Wang (2001, henceforthLMSW) develop a
theoreticalmodel with heterogeneouslynformed agentsto show that the return-
volume dynamic of individual stocksis governedby the degreeof informational
asymmetry.In particular,the stockswith a high proportionof private information
tradingvolume exhibit returncontinuationswhereasstocksin which investorstrade
predominantlyfor portfolio rebalancingreasonshave a negativevolumeinduced
return autocorrelation.The rationalebehindthis resultis that wheneveran insider
exploits nonpublicinformation by trading in securities,priceswill partially reflect
theinformationbeforeit is announced,e. the priceimpactof aninsidertradewill be
permanent.Conversely,dealingsdriven by allocational motives tend to generate
returnreversals.The stock price will initially movein the direction of the hedging
transactionin orderto encourageother market participantsto take the other side.
However,sincethe tradedoesnot reflect any superiorknowledgeof future payoffs
the stockprice is likely to reboundin the next period. By conditioningon volume,
theLMSW modelisolatesthe aforementionedmnpactof tradingon serialcorrelations
of returns.

LMSW perform a crosssectionalregressionanalysisof the tradegenerated
first-order autocorrelationcoefficient and provide persuasiveevidence that its
magnitudecan be successfullyexplainedby the standardinformationalasymmetry
proxies such as capitalization,bid-ask spreadsand analystfollowing. In a related

paper,GrishchenkoLitov andMei (2002) examinedmarketindex constituentgrom



18 emergingmarketsand concludedthat stocksin countriesthat enforceinsider
trading laws and provide betterinvestor protectionexhibit less return continuation
following high volume days. It hasto be noted, however,that the dichotomous
variablefor a successfuprosecutioron insidertradingchargesusedin their studyis
a rather indirect measureof the degreeof speculativetrading basedon private
information. The authorswereunableto developa moreexplicit proxy dueto a lack
of data.lt is our intentionto empiricallyexpandon the modelof LMSW by explicitly
includinginsidertransactionsnto the model.Specifically,the analysisfocuseson the
corporateinsider trading reports filed with the New Zealand Stock Exchange
(NZSE) andinvestigateghe relationshipbetweenthe degreeof insidertradingand
volume-inducedutocorrelations.

The remainderof the paperis organizedas follows. The following section
describeghe sampleand variable construction.Section3 outlinesthe methodology

andprovidesempiricalresults.Section4 concludeghe paper.
2.Data

The sampleemployedin this studywasdrawnfrom companiedisted on the
NZSE betweenJanuaryl995and December2003 for which insidertradescould be
collected. This resultedin a sampleof 83 companies,577 firm-years and 3031
insider trades. Information on insider transactionscame from the NZSE and
company annual reports. Data on company prices, volume, bid-ask spreadsand
market capitalizationwere collected from ThompsonFinancial Datastreamwhile

analystfollowing datacamefrom Datex. The analystfollowing data,however,was

! Insiders, defined as directors, substantialshareholdersand executives,are requiredto disclose
changesin their shareholdingsunder the Securities Market Act 1988 and Securities Market
AmendmentAct 2002. For more information on the institutional setting of insider tradingin New
Zealandwe would referthereaderto Eterbari,TouraniRadandGilbert (2004).



only available from 1997 necessitatinga smaller sample be used in some
specifications.

The insider trading variableis defined as the absolutevalue of net insider
trading volume (volume of purchasesninus volume of sales)scaledby the total
volumeof tradingin a givencompanyyear(asconsistentvith the reasoningof John
and Lang (1991), Lustgartenand Mande (1995) and Roulstone(2003)). Scalingby
the total volume follows directly from the LMSW model which predictsthat the
relation betweenthe volumeinducedreturn autocorrelatiorand the significanceof
speculativaradesrelativeto hedgingtradess monotonic.

[Table 1 abouthere]

The marketvalue of equity for our sampleis distributedwith an arithmetic
meanof NZ$520 million and a medianof only NZ$82 million, indicating that the
samplecomprisesboth the smallestand largestfirms listed on the NZSE. The Bid-
Ask spreadhas a meanof 4.31% and a median of 2.44%. The relatively high
magnitudeof spreadss likely attributableto the poor liquidity of the New Zealand
market.To reducethe excesskewnessn thesetwo variablesalog transformatiorof
thedatawasused.Therewasat leastoneanalystfollowing a companyin 51% of the
firm-yearsandin total 60% of the firms were followed in at leastone year. The
disclosedradesof insidersmakeup 4.4% of thetotal volumetradedand2.9%of the
volume tradedeachyear appeardo be informed trading by insiders.The summary
statisticsfor the variablesemployedn our studyareshownin Tablel.

The crosssectionalcorrelationsbetweenvariablesare also presentedWhile
neither size nor analystsfollowing is significantly relatedto insider trading, its
associationwith bid-ask spreadsis positive and statistically significant. This

conformswith the well-establishedinding that marketmakersincreasespreadsn



responsdo activeinsidertradingin orderto avoid considerabldosses(Glostenand
Milgrom (1985), Kyle (1985) and Copelandand Galai (1988)). Furthermore,the
information asymmetryproxiesare strongly interrelatedin the expecteddirections.
Larger companiesand companieswith smaller bid-ask spreadsfor instanceare

coveredby moreanalystswvhile sizeandbid-askspreadsareinverselyrelated.
3. Methodology and Empirical Findings

To calculatethe value of tradegeneratedeturnautocorrelatiorwe apply two
LMSW empiricalspecificationsthe secondof which removeghe impactof market-

wide variationsfrom the analysis:
Rin=Co*CR +CR\V +€ 1y [1]
Rin=Co*CR +CR\V +CR, 1 +€ 1y [2]
whereR;; andR,; denotethe continuouslycompoundedeturnon securityi andthe

NZSE ALL indexon dayt, respectivelyV, is the log, detrendedurnoverat datet,

suchthat

o 200

Vi, =In((Vol, /N, ) +¢)- (112008 (ol /N, ) +¢)

whereVol; andN;; arethe numberof sharedradedandthe total numberof shares
outstandingon dayt for companyi, respectively Following LMSW we adda small
constantc = 0.00000255%0 the turnoverratio in orderto avoid the problemof zero
trading volume days. The detrendingprocedureaccountsfor the fact that daily
turnoverseriesendto be nonstationary.

The parameterof interest, C,, has been deemedto indicate whether the
tradingis dominatecby portfolio rebalancingr privateinformationtrades.To verify

this assertionwe estimatethe C, coefficientfor eachof the firm-yearsavailablein



sampleand regressit on the insider trading variable and information asymmetry
proxies.Thefindingsarereportedoelow.
[Table2 abouthere]

The resultsin Table 2 Panel A examinethe relationshipbetweeninsider
trading and volumeinducedreturn autocorrelatiormeasuredoy the C, coefficient
from equation[1]. The resultsshow a significant relationshipbetweenthe insider
trading variable and the regressantindicating that the C, coefficients increase
monotonicallywith the degreeof speculativeradingon nonpublicinformation. This
supportsthe prediction of Lorente et al (2001) that positive C, coefficients are
symptomaticof prevalentprivate informationtrading. The robustnes®f the results
to inclusion of other information asymmetryvariablesis verified in specifications
(2), (3) and (4). Sinceall the informationalasymmetrymeasuresre highly cross-
correlated they are not bundled together into one regressiondue to potential
multicolinearity problems.Insider trading retainsits predictive powerin all of the
models considered,however, inclusion of bid-ask spreadsor analyst following
reducesits significancelevel. This could be due to the fact that bid-ask spreads
partially reflect the degree of informed trading and analysts condition their
investmentecisionon the subsebf informationavailableto insiders.

PanelB in Table 2 presentghe determinantf the C, coefficientfrom a
model incorporatingthe overall movementof the market. This specificationtakes
into accounta possiblecrossequationcorrelationof errorsarisingfrom sensitivityto
commonfactors. The magnitudeand statistical significanceof the coefficientsis
directly comparableawith the findings reportedin PanelA. Moreover,the sensitivity
of resultsto the exclusionof outliershasbeenexaminedoy eliminatingobservations

for which the absolutevalueof thefitted residualexceededhreetimesthe estimated



residualstandarddeviation.The resultswere not materiallyaltered.Lastly, we retest
the model using an alternativedefinition of volume, where volume is defined as
(In(1+numberof sharegraded)§. This specificationreduceghe discrepancyetween
the theoretical and empirical representationof the LMSW model. The use of

alternativevolumedefinition, however doesnot affectthe conclusionsirawn.
IV. Conclusions

This study investigated the connection between volumeinduced return
autocorrelationand the relative significanceof private information trading versus
tradingfor portfolio rebalancingeasonsinsidertransactionslisclosedto the NZSE
havebeenusedto constructa measureof informedtradingprevalenceThe findings
validate the theoretical predictions of the LMSW model in that the return
continuationsfollowing high volume daysappearto be morelikely for stockswith
high degreeof insider dealing. Consequentlythe volumeinducedautocorrelation
coefficientcould be helpful in identifying periodsin which ordinaryshareholderare
at a greatdisadvantagegspeciallyin marketsin which insidersare not requiredto

reporttheir transactions.
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Table 1

Summary Statistics

Variable Mean Median Standard CrossSectionalCorrelations
Deviation Size | Analysts | BAS
INS 0.0292 0.0016 0.0876 0.0055 -0.0159 0.1265
(0.8951) (0.7327) (0.0023)
Size 11.3934 11.3097 1.8252 _ 0.6729 -0.8073
(0.0000) (0.0000)
Analysts 2.7909 1.0000 3.2982 _ _ -0.6380
(0.0000)
BAS -3.6499 -3.7146 0.9475 _ _ _

Note - The p-valuesare shownin parenthesedNS is the absolutevalue of netinsidertrading volume (volume of purchases
minus volume of sales)scaledby the total volume of tradingin a given companyyear. Sizeis the naturallogarithm of the
averaganarketvalueof equityduringa givenfirm-year.Analystss the numberof analystforecastsavailablefor acompanyat

theendof a calendaryear.BASis the naturallogarithmof the averagebid-askspreadduringa givenfirm-year.




Table 2
Empirical determinants of the C, coefficient

Panel A: Regression®on the Volume-Induced Return Autocorrelation Coefficient

Variable Predicted Q) (2 3) 4)
Sign
Intercept -0.0012 0.0960" 0.0162” 0.0510”
(0.0035) (0.0278) (0.0046) (0.0156)
INS 0.0745" 0.0755 0.0602 0.0551
(0.0343) (0.0314) (0.0316) (0.0304)
Size _ -0.0085" _ _
(0.0025)
Analysts _ _ -0.0069" _
(0.0014)
BAS B B B 0.0142"
(0.0044)
Adj. R-squared 0.68% 4.23% 7.19% 3.17%
No. of obs. 577 577 577 464
PanelB: Regressionn the Market- Adjusted Volume-Induced Return Autocorrelation Coefficient
Variable Predicted Q) (2) 3) 4)
Sign
Intercept -0.0016 0.0927" 0.0145" 0.0482"
(0.0036) (0.0285) (0.0046) (0.0158)
INS 0.0727 0.0737 0.0588 0.0542
(0.0341) (0.0313) (0.0317) (0.0304)
Size - B -0.0083" B B
(0.0026)
Analysts - B _ -0.0064" B
(0.0014)
BAS + B B B 0.0135"
(0.0045)
Adj. R-squared 0.46% 3.89% 6.08% 3.17%
No. of obs. 577 577 577 464

Note- ™, ", indicatesignificanceat the 1%, 5%, and10%level, respectively.

The White (1980) heteroscedasticitgensistentstandarderrors are shownin parenthesedNS is the absolutevalue of net
insidertradingvolume(volumeof purchasesninusvolumeof sales)scaledby the total volumeof tradingin a givencompany-
year. Sizeis the naturallogarithm of the averagemarketvalue of equity during a given firm-year. Analystsis the numberof

analystforecastsavailablefor a companyat the end of a calendaryear.BASis the naturallogarithm of the averagebid-ask

spreadduringagivenfirm-year.
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