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ABSTRACT

ThispaperanalyzestheeffectsofadvertisingandR&Dexpendimresonthevaluesofintangiblesfbrthe
382Japanesemanufacturingfilrmsfbrl2yearsfrfoml990to2001.nleadvertismgandR&D
expendimressignificantlyincreasethevalueofinlangiblesonlyfbr25%ofthefinns,butfbrtheother
75%neithertheadvertisingnorR&DeXpenditureincreasesthevalueofmtangibles.Thisfinding
suggests the inappropriatenessofimposinganidemical relationshipoverall thefirms･Wealso
demonstratethattheaccountmgdatafbrouranalysisexhibitsapanelstructurewithcross-sectionand
timeseriesproperties,whichleadstoapplyageneralizedleastsquares(GLS)methodofestimationtothe
regressionmodelinsteadofconventionaloldmaryleastsquares・Tbourknowledge,therehasneverbeen
previousanalysisapplyingtheGLSmethodtothetimeseriesdata.Thismethodispotentiallyapplicable
tomanyproblemsmthefieldofaccounting.

Keywords:intangibles,R&D,advertising,marketvaluation,paneldata

1.Introduction

Aconsiderablenumberofsmdiesonintangibleassetshavebeenmadeinboththe
U.S.andJapanintherecemyears・TheBrookingsTaskForceonlmangiblespublisheda
reportinBlairandWallman(2001),whichemphasizedtheimportanceofintangible
assets.TheCorporateLegalSystemSmdyGroupintheMinistryofEconomybTrade
andln血stry(2002)proposedamethodofvaluingbrandassetsfbrtheJapanesefilrms.
SeeHirose(2002)fbrsummaryofthereport・LevandZarowin(1999)clarifiedthatthe
reportedeamingS,cashflows,andbook(equity)valueshavebeenlosingusefillness
overthepast20yearsbecausethebusinessenvironmentsweredrasticallychangedby
R&Dandotherfactors.BarthandClinch(1998)examinedtherelationshipbetweenthe

revaluedintangibleassetsandtheshareprices.Barthet.al (1998)andKerinand
Sethuraman(1998)empiricallysmdiedonthebrandvalues.Sougiannis(1994),Levand
Sougiannis(1996),Chan,LakonishokandSougimnis(2001)andAboodyandLev
(1998)madeempiricalreseaI℃hesontheR&D・Lev(2001)reviewedempiricalstudies
abouttheintangibleassetsfbrtheU.S. finns・Alloftheseempiricalsmdieshave
contributedtodisseminatethepropositionthat intangibleassetsofafYmlraiseits
corporatevalue.

Ontheotherhand,althoughtherearemanydiscussionsaboutintangibleassetsin
Japan,mostoftheseargumentsdonothaveempiricalevidences.Thereareveryfew
empiricalsmdiesthatfbcusontheimangibleassetsexceptfbrtherecentworksbylto
andKagaya(2001) andSakurai andlshimitsu(2004). ItoandKagaya(2001)

･GIaduateSchoolofEconomicsandManagement,IbhokuUniversityjMiyagi,Japan.

39

NエエーElectronicLibraryService



TheJapaneseAssociaヒユOnofManagementAccounヒユng

Ogz血α"α乃"肋伽40

demonstratedthattheresourceofacorporatevalueintheJapanesefinnshadshifted
fromtangibleassetstointangibleassetsmainlybasedondescriptivestatistics.Sakurai
and.Ishimitsu(2004)fbundthatthebrandvalueispositivelycorrelatedtothestock
price・TheyestimatedthebrandvaluebyamethodoriginallyproposedbytheColporate
LegalSystemStudyGroup.
Theaccountingdatatypicallycomprisesapanelstructurewithbothcross-sectionand
timeseriesproperties. InotherwordstheaccoUntingdataareobtainedbyobservingthe
activitiesofmanyfinnsoverthemultipleperiodsoftime・Mostempiricalstudiesinthe
fieldofaccountingsofarcarriedout intheU.S.aswellasJapanhaveonlytaken
accountofthecross-sectionpropertiesofthedatabutignoredthetimeserieSproperties.
Infact,alltheempiricalstudiesreferredabovefromtheU.SandJapaneseliteraturesare
basedonthecross-sectionanalysis.TheydonotfilllyconsidertimeseriesPropertiesof
thedata.Thiskindoftreatmentofdataisnotcorrectfifomastatisticaipoimofview.

Thepurposeofthispaperistwofbld.First,thepaperextendstheissueproposedby
ItoandKagaya(2001).WeexaminehowmuchadvertisingandR&Dexpendimresofa
firmraisesthevalueofintangibleassetsfbrtheJapanesemanufacturingfirmslistedon
thefirst-andsecondsectionsoftheTbkyoStockExchangemarketfiromtheperiodsof
1990to2001.TheimangibleassetSconsistofimellectualcapital,brandequityjhuman
capitalandothers.WhileSakuraiandlshimitsu(2004)fbcusedonthebrandequityj
whichisoneelememoftheintangibles,weareinterestedintheintangiblesasawhole
including,brandequity.TheadvertisingandR&DeXpendimresarecommonlyregarded
asmost importantfactorsfbrdetenniningintangibleassets. Second,weemploya
statisticalmethod,whichexplicitlyincorporatesthepaneldatastructurefbranalyzing
thefirstproblemunlikethepreviousresearches,whichignorethetimeseriesproperties
ofthedata.

Theempiricalresultsrevealthetwofacts. (i)Forthetop25%ofthe382finns
examinedinthispapel;theadvertisingandR&Dexpendituressignificantlyincreasethe
valueofimangibleassets,butfbrtheother75%neithertheadvemsingnorR&D

expenditureincreasesthevalueofintangibleassets.Thisresultsuggeststhatitisnota
wisestrategytoimposeanidentical relationshipamongall finns,andweneedto
classifythefirmsintosubgroupsbysomecriterionswhenweanalyzetheintangible
assetsoftheJapanesefinns.(ii)Theconventionalmethodofstatisticalanalysisisnot
justifiedfbrtheaccountingdataweexamined,insteadweshoulduseanappropriate
methodproposedinthepapem
Thispaperisorganizedasfbllows.Section2presentsthetheoreticalfiPameworkand
econometricmodelfbranalyzingtheeffectsofadvertisingandR&Dexpenditureson
theimangibleassets.Section3discussesthedatasourceandempiricalfindingsfbrthe
Japanesemanufacturingfinns・Section4presentssomeconcludingremarks.

Z･TheModelandanEconometricFormulation

2./7乃eA〃庇J

ThiSsubsectiondiscussesthetheoryfbrdefiningtheintangibleassetanddetennining
thefactorsthataffectthevaluesofiniangibleassetsbasedonSimonandSullivan
(1993).Wedecomposethecorporatevalue(V･)ofafinnintothevalUeoftangible
assetsincluding伽ancialasset(TA)andthevalueofintangibleassets(IA)asfbllows:
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V*=TA+IA (1)

TheV｡ isalsodecomposedintothevalueofdebt(DEBT)andthevalueofstock
(STOCK).

V*=DEBT+STOCK

Fromequations(1)and(2),theIAisdefinedas

IA=DEBT+STOCK-TA

(2)

(3)

WeneedthemarketvalueoflAfbranalyzingtheeffectsofadvertisingandR&D
expenditures.TheDEBT;STOCK,andTAshouldbemeasuredatthemarketvaluesin
ordertobeconfbnnabletoequation(3)iftheIAismeasuredintennsofmarketvalue.
Ontheotherhand,theIAofafinnareconcepmallycomposedofintellecmalcapital,
humancapital,brandvalueandotherfactorswhichaffectthecorporatevaluebutare
notclassifiedimointangibleassets,i.e.,

1A=(IntellectualCapital)+(HumanCapital)+(BrandValue)+(Others) (4)

IntellectualcapitalshouldbeincreasedinR&D.Humancapitalcanbeconsideredasa
filnctionofR&Dandbrandvaluesincehighlyqualifiedresearchersarewillingtobe
employedbythefinnswithlargeR&Dexpendimresandhighbrandvalues.Thebrand
valUeofafinnmaydependonthequalityofgoodsthefinnproducesandonthedegree
ofrecognitionfbrgoodsbyconsumers.Hence, thebrandvalue isafimctionof
advertisingandR&Dexpenditures・Theaboveconsiderationsuggeststhatadvertising
expensesandR&DexpendimresareimportantfactorsfbrdetenniningthevalueoflA.
Inotherwords,thevalueofIAisafimctionofadvertisingexpenses(AD)andR&D
expendimre(RD).AlthoughtheIAofafirmcouldbeacomplicatedfimctionofADand
RD,weapproximateitbyalinearfimctionfbrsimplicityofanalysis:

IA=cM+6IAD+62RD (5)

where",8,and82arecoefficientsofthefimction.Wenotethatthesecoefficients

possiblychangeoverindividualfinnsandovertimesiftherelationinequation(5)ofa
firmdiffersoverthefirmsandovertimes.

InadditiontoADandRD,thevariablessuchaspatentsandskillSofanexecutive
officermaycontributetothevaluesoflA.Hence,equation(5)wouldnotsatisfシ
equalityinanexactsense・Fortheempiricalanalysis,weaddanerrortermtoexpress
theeffectsofallvariablesotherthanADandRDasshowninequation(6).

2.2A〃此o"o碗e"jcFo"""〃"O"

Thissubsectionprovidestheeconometricmodelcorrespondingtoequation(5) in
ordertoanalyzetheeffectsofadvertisingandR&Dexpendituresontllevaluesof
imangibleassetsfbrtheJapanesemanufacmringfinnslistedonthefirst-andsecond
sectionsofthe'IbkyoStockExchangemarketfbrl2yearsduringtheperiodsofl990
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and2001.The382finnsarechosenbyacertaincriterionaswillbestatedinSection3.
Wenotethedatasetcomprisesapanelstrucmrewithcross-sectionandtimeseries
characteristics.

Equation(6)presemstheeffectsoftheADandRDexpendituresofafinnonthe
valuesofthelAofitsownfinn・ItisoRensaidthattheoutcomehomtheADandRD

expendimresarelessstabletllanthatoftheexpendituresfbrtangibleassets.Thefinn
havingadvancedmanagememskilisfbrtheadvertisingandR&Dactivitiescanbear
morefruitthanthefinnswithlessadvancedskills.Then,thefinnswithadvancedskills

mayresultinthehigll levelsofint剛gibleassetscomparedwiththefinnswithless
advancedskills・ Ifwetakeaccoumofthisconsideration, itisnotawisestrategyto

imposeanidenticalβ】and82overallthefinns.Ratherwehadbetterclassifythefimls

intosomegroupssothatthefirmswithinthesamegrouppossesscommon6,and62,

whilethefinnsamongdifferentgroupsareallowedtohavedifferentBland82 .
Althoughweshouldclassifythefinnshavingthesamelevelofmanagementskillfbr
advertisingandR&Dactivitiesintotheidenticalgroup, itisimpossibletOdosoin

practicewithoutknowingBlandB2inadvance.
Instead,weclassifythefirmsintoJequallysizedgroupsaccOrdingtothemagnimdes
oftheintangibleassetseachfinnpossessesontheaverageoverthesamplingperiods.
LetlAitdenotetherateofintangibleassetstothetotalamountsofsalesfbrthei-的firm

att伽et,calculatetheaveragevalueoG,､l/T)X!"",andarrangeGi'sinoo
ascendingorderofmagnitudeasG(1)< ・ ・ ・<G(382),whereG(i)denotethei-rh
smallestaverageIAamong{G,,…,G382}.Thej-thgroUpconsistsof382/Jfimswith
thevaluesofaverageIAfiomG((1/J)382(j-1)+1)throughG(382j/J)O=1,…,J).For
example,thefirstgrouparemadeofG(1)throughG(382/J).ThenumberofJwillbe
detenninedinSection3.

'Iakingaccountofthepaneldatastrucmreandthegroupstrucmresimultaneouslylthe
econometricmodelisfbnnulatedasfbllows:
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where

IAiji=therateofintangibleassetstothetotalsalesfbrthei-"finninthej-"groUpat
timet,

ADijt=therateofadvertisingstothetotalsalesfbrthei-r〃finninthej-"groupattime
t,

RDijt=therateofR&Dtothetotalsalesfbrthei-"firminthej-"groupattimet.

Theerrortennsareassumedtohavenonnaldistributionswiththecovariances:

E{Eijs E ijt}=ost;E{Ehj[ E!jt}=0,(h≠i);andE{E!htEijt}=0,(h≠i) (7)

Eachfinnhaspossiblynon-zeroamocorrelationsbuttheirvaluesareidenticaloverall
thefinns,andthereexistsnocovariancebetweendifferemfinnsneitherwithinnor
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withoutgro叩.Theerrortennsofthei-"finnhaveamUltivariatenonnaldistribution:
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TheunknownparameterstObeestimatedmthismodelare cMjt, elj, 62j andost,
thetotalnumberofparametersareJ×T+2J+(1/2)T(T+1).
NotonlythecunPemamountsofeXpendituresfbrADandRDbmalsothe

accumulatedamountsfromtheirpastexpendituresmayhavetheeffectsonthevaluesof
IA.TheeffectsofADandRDonIAwillpersistfbrseveralperiods・Wehavetoaddthe
variablesfbrmeasuringtheaccumulatedamountsofADandRD,thelaggedADsand
thelaggedRDs,toequation(6)inordertoincorporatetheaboveeffbcts.Howeveriwe
confineourattentiononlytothecurrenteffectsofADandRDinthispaper.
Theeconometricmodelof(6)and(7)isquitegeneral,andsomeexplanationsabout

thepropertiesofthemodelareinorderbFirstwenotethattheconstanttenn(cMjt)v訂ies

overboththegroupsandtimes,andpicksuptheeffectsofeachgroupandofeachtime
ontheleveloflA,althoughthistennisnotmaininterestinthispapem

Second,thecoeffIciemsofADandRDarerespectivelydenotedby8,j,B2j.They

possiblydifferamongdifferentgroUps・Inotherwords,theeffectsofADandRDonthe
lAcantakedi齢rentvaluesfromonegrouptoanother6Wewilltestthehypothesisof

equalityof8,jand82j amongallgroUps:

Ho:8kl=・ ・ ・=8kJ,

VS･

Hl:Bkh≠βkjfbratleastonepairof(h,j),(k=1,2)

(9)

Ifthenullhypothesis(Ho)isaccepted,thecoefficients6kjareidemicalfbrallgroups.
Inthiscasewedonotneedtoclassifythefinnsintodifferentgroups.Ontheotherhand,

ifthenullhypothesis(Ho)is呵ected, thecoefficientsekjaredifferentamongsome
groups.Inthelattercasetheclassificationofthefinnsintodifferentgroupsisjustified.

Third,concerningthestructureofthecovariancematrixZ,ourmodel includesthe
case

Z=021T (10)

whereITisaT×Tunitmatrixasaspecialcase,whichinturnimpliesthattheerror
termsofeachfinnhavenoautocorrelation・Empiricalresearchesbystandardliteramres
inthefieldofaccountingtypicallyemploythisfbrmulationofequation(10)fbrthe
covariancematrixinerrortenns,androutinelyapplytheordinaryleastsquares(OLS)
methodtoestimatetheunknownparameters.HoweveI;theaccountingdatawithpanel
structureofcross-sectionandtimeseriespropertiesisnotlikelytosatisfｼequation(10).
IfweapplytheOLStothemodelbycarelesslyasSumingequation(10)whenthetrue
covarianceis inequation(8), theparameterscannotbeefficientlyestimated. It is
importanttocorrectlyspecifythecovariancestrucmreoftheerrortennsandtoemploy
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anappropriateestimationmethodinpractice.Hence,weshouldtestthehypothesis

Ho:2=02IT, vs H,:里≠o2IT （11）

IfthenullhypothesisisacCepted,errortennsofeachfinndonothaveautocorrelations.
hthiscasetheuseoftheOLSmethodisjustified.Ontheotherhand, ifthenull
hypothesisisrQjected, theerrortermsdohaveautocorrelations.!Weshouldusethe
generalizedleastsquare(GLS)methodofestimationinsteadoftheOLS. Infact,we
applyafeasiblegeneralizedleastsquare(FGLS)methodfbrestimatingthemodelOf(6)
and(7).Theestimationmethodandtestingproceduresare@xplainedinAppendix，
Assumption(7)excludestheco-moVementsoferrortennsamongdifferentfirms
eitllerwithinorwithoutgroup・ThisassumptionmaynotreflecttherealworldofstOck
marketssincemanystockpricesofienflucmatesimultaneouslytowardstheSame
direction.HoweveIB ifweallowthecovariancebetweendifferentfinns,wehaveto

estimatetoomanyparametersbecausewehavelargenumberoffirms・ It isnot
meaningfillfbnnulationtotakeaccOuntofpossiblecovariancestrucmrebetweenfinns
fbrthepurposeofthispaperb

3.Empin･icalStudyfOrtheJapaneseManufactUringFirms

3.IDα畑肋z"℃eα"αD"c叩"ve.S＃α伽"“
Thedatasourcesfbrthissmdyare"NIKKEINEEDS-CD-ROMFinancialStatement
(Nikkei,2002),"@6TheStockPricesCD-ROM(TbyoKeizailnc.,2001),"and@@NIKKEI
KaishaJhouhou(2002-III,Summer)(Nikkei,2002)."Weselectthefirmssatisfyingall
thefbllowingeightconditions:(a)Belongtomanufacturingindustry;(b)Listedonthe
first-orsecOndsectionsoftheTbkyoStockExchangeintheyearof2001;(c)Financial
dataisconsecutivelyavailablefiFoml987(thebaseyeartoestimateareplacement
value)to2001; (d)Theclosingdateoftheeveryfiscalyearffoml987to2001 ison

IThefirst-orderautoregressivemodelisoftenusedtofbnnulatethetime-seriespropertiesoferrortenns:

Eij:=pEij!_!+fiji,wheregij! fbllowsawhitenoiseprocessN(0,02).Then,thecovariance
matrixhasaspecifiedfbrm
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withonlytwounknownparameters・Thismodelcansaveaconsiderablenumberofparameterscompared
withthemodelofequation(8)inwhichthenumberofunknownparametersareTIT+1)/2(=78, ifT=
12).Sincetheaccountingdatatypicallyconsistsoflargenumberoffinns(M=382inthispaper),we
canallowanunspecifiedstrucmreofZ.Thisphenomenonisanadvantagefbranalyzingtheaccounting
data.
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mblel-NumberofFmns.

Gmup

一

ｗｏ

、
ｊ
Ｌ

ｌ〃
１
可恥

(2)
Low

（4）
WIyHigh

(3)

HighIndustry sum

Mining

Oil&CoalProducts

Pulp&Paper

Shipbuilding

RubberPmducts

Glass&CeamicsProducts

OtherProducts

TExtiles&Apparels

OthernansportationEquipment
Iron&Steel

Pharmaceutical

Precisionlnstruments

Foods

Automobile

NonferrousMetals

Construction

Chemicals

MachineIy

ElectricAppliances

Sum

２
２
２
０
１
２
２
２
２
Ⅲ
１
２
９
Ⅲ
８
７
砺
喧
４
％

０
０
１
０
１
４
６
４
５
２
２
６
７
Ⅲ
６
Ｍ
側
６
７
％

０
０
０
３
１
０
１
０
２
３
１
４
３
１
９
⑲
Ⅲ
喧
泌
％

０
０
０
０
１
４
１
４
１
０
脚
５
２
１
５
２
４
崎
茄
弱

２
２
３
３
４
Ⅲ
Ⅲ
Ⅲ
Ⅲ
喧
咽
打
刻
迦
朗
鞄
判
別
沌
弛

Note:IndustryclassificationbllowsthatofNEEDS

March31;(e)Haveneitherincreasednorreducedcapitalduringl987and2001;(f)
HavenotmademeIger&acqUisitionwithanylistedcompaniesduringl987and2001;
(g)Havedisclosedbothadvertisingcostsanddevelopment&experimentalresearch
expenseseveryyearfifoml989to2001;and(h)Stockpricesareconsecmivelyavailable
froml990to2001.

ThenumberoffinnssatisfyingtheaboveconditionsareM=382.Thedatasetismade
ofbalancedpanelstrucmrehaving382cross-sectionmultipliedbytwelvetime-series
fifoml990to2001(T=12).ThetotalnumberofsamplesisN=382×12=4584.The382
firmsareclassifiedintofbUrgroUps(J=4)accordingtOthecriterionstatedinSection2.2
A肋oughwewanttoideallydetenninethemarketvalueoflAdefinedbyequation
(3), itisimpossibleinpracticesincethemarketvaluesoftheDEBTandTAarenot
available・Asalternativesfbrtheirmarketvalues,weuseDEBTmeasuredbythebook
valueandTAmeasuredbythereplacementvalue.Furthel;thereplacementvalueofTA
mustbeestimatedbecauseitcannotbedirectlyobserved.Weemploytheestimating
methodintroducedbyHayashiandlnoue(1991)onthelineofmeasuringTbbin!sg.
TheSTOCKismeasuredbytheaveragestockpriceinMayofeachyearsincethe
financialstatementsfbrmostofthefinnsgopublicinMay.TheIAmeasuredfiFomthe
aboveprocedureisstandardizedbytotal salesofafirm.TheADismeasuredby
GGadvertisingcosts''dividedbytotal sales.TheRDismeasuredby6Gdevelopment
expensesandeXperimentalresearchexpenserdividedbytotalsales.

2Althoughwedo'notreporthere,wehaveestimatedthemodelwithJ=5.Theestimatesofcoefficients
fbrthemodeldonotholdtheorderofinequalitiesPkl<6k2<6k3<6k4<Pksfbrk=1,2.Wedonotbelieve
thattheclassificationoffinnsintomorethanfburgroupsprovidesanymeaningfillinterpretations.
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Thble2-Descrim tiveStatiStics.

GroUp Variable Mean(%) Median(%) Std・Devb(%) Min(%) Max(%)

TbtalSamples

N=4584

肌
仙
即

6.34

0.80

2.11

-2.66

0．26

0．99

81.44

1．65

2．82

-335.19

0.002

0.002

965.84

25.33

20.62

(1)WIyLow

N=1152

肌
朋
叩

-52.48

0．65

1．61

-45.15

0．16

0．76

-335.19

0.004

0.002

62.57

1．28

2．27

330.50

1】､43

18.19

(2)Low

N=1140

肌
朋
即

-9.08

0．74

1．45

-11.84

0．22

0，64

40.19

1.24

2．14

-190.46

0.003

0.004

266.76

7．14

16.17

(3)Higl
N=1152

肌
岨
朋

14.03

0．47

1．83

10.68

0．23

1．24

43.49

0．63

1．89

-202.33

0.002

0.004

344.32

5．65

15．15

(4)WryHigh

N=1140

船
舶
皿

73.41

1．35

3．54

50.40

0．51

2．06

104.43

2．63

3．97

-109.94

0.003

0.002

965.84

25.33

20.62

Note:N=numberofObservationswithmgroup.

Somepartsofadvertisingcostsmaybeincludedinthemanufacmringcosts.Although
apartofresearchanddevelopmentcostswascapitalizedinthepast,allofthesecosts
arecunPemlyexpensed・Therefbre,ADandRDmaycontamthemeasurementerrors.
HoweverbwecannotrecoverthetrueadvertisingcostsfiFomthepublishedstatemems.
Fortunatelybcapitalizeddevelopmentexpensesandexperimentalresearchexpensesare
negligiblecomparedwiththetotaldevelopmenteXpensesandexperimemalresearch
expenses.Then,wecanignoretheseexpensesashasbeendoneinLiu(2004).

Befbreconductingthefbnnalanalysis,westatesomepropertiesofthedatabaSedon
summarystatistics. Tablel indicatesthenumberoffimnsclassifiedbygroupand
industrybThefinnsinphannaceuticalandelectricapplianceindustriesmainlyfallinto
thegrouP4・Thevaluesofintangibleassetsarehighinthesetwoindustries・
'Iable2summarizesthedescriptivestatisticsfbrthedatasetweuseinthefbllowing
analysis・Theimangibieassetsfbrapproximatelyhalfofthefinnsarenegative,but
thosefbrthefinnsinthegroUp4arehighlypoSitive.
Table3showssamplecorrelationcoefficientsamongthreevariables(IA,ADand
RD).Thecorrelationsonthegroupslthrough3aresmallinabsolutevalue,whilethose
onthegroUp4arerelativelyhigh.ThisobservationmaysuggestthattheADandRD
significmtlyafFHetsthevalueoflAinthegroup4,buttheeffectsofADandRDonthe
valuesoflAaredubiousinthegroupslthrough3.

3.2Res""3

WereporttheestimatingresultsfbrtheJapanesemanufacmringfirms・閲ble4

presentstheestimatesofcoeffIcientsof6kj.(k=1,2;j=1,…,4).Theestimatesofqkj
arenotreportedherebecausetheyarenotmaininterestofthispapelzWefindiiPom
Table4theinequalities8k&<8k2<8k3<8k4,fbrk=1and2.Thatis,thehigherthe
intangibleassetsofthefinnsare,thehighertheestimatesofcoefficientsofbothADand
RDarealso・ThisfindingisexpectedfromtheearlierdiscussioninSection2・The
estimates
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mble3-SampleCorrelationCoefficientsamongVariables
Group IA AD

TbtalSamples 0.197

0.240

朋
肋 0.297

0.027

-0.063

(1)恥IyLow 朋
肋 0．163

0.026

-0.028

(2)Low 朋
叩 0.146

(3)High 朋
朋

0.050

0.m8 0.144

朋
叩

0.208

0.238

(4)WIyHigh
0.337

ofel4andB24onlyfbrthegroup4aresignificantlypositiveat5%significancelevel,

whileallotherestimatesofβ】jandB2j fbrthegro叩slthrough3arenegative
thoughnotsignificantexceptinonecase.

矼圃ble4－Est'matesofCoc筋cientsmrEuatlon6

Gro叩 （1）

晩ryLOw

（4）
WIyHigh

(3)
High

5.033

(4.63）

-0.213

(-0.06）

-1.846

(-0.89）

-0.418

(-0.20）
Ｑ
■
■
ロ

加
《
Ｒ
ＰＩ

1.779

(2.63）

-l.586

(-l.34)

-0.564

(-0.45）

-3.435

(-2.97）
●
■
■
夕

叩
向
〃２

Noに:ThevaluesinparenthesesindicatetPvalues.

TheresultsrevealthattheeXpendimresfbrtlleadvertisingandtheR&Dcontributeto
increasethevaluesoftheintangibleassetsonlyfbrthefinnsinthegroup4・Onthe
otherhand,theeXpendimresfbrtheadvertisingandtheR&Dhavenocontributionto
theintangibleassetsfbrthefilrmsinthegroups l through3．Thisfactmightbe
counteFintuitivebecausetheADandRDaregenerallyconsideredtoincreasethe
intangibleassets.Howevelj itcanbeinterpretedasfbllows.Theinvestorsjudgethat
threequartersofthefinnsanalyzedinthepaperexcessivelyspendtheirmoneytothe
advertisingandR&Dactivities, sothat theexpendituresofthesefinnshaveno
contributiontoincreasetheIA､3

Wefbnnallytest tlleequalitiesofcoeHicientsfbrADandRD.TheWaldtest
explainedinAppendixisappliedfbrtestingtheequalityofthecoefficiemsofAD
amonggroups,i.e､,fbrtestingthehypotheses(9)inSection2.Theteststatisticindicates
W=12.24(degreesoffreedom(d.f)=3),rejectingthenullhypothesesatthel%
significancerevel・That is, thecoefficientsofADaredifferentamongthefbur
groups.

3 91YleeffectsofADandRDonlAmayvaIyaPomoneindustrytoanotherbThoughnotreportedhere,we
analyzedequation(6)withthecategoIyO=1,2,…,J)identifyingtheindustry.Wedidnotobtainany
meaningfiJlresults.
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踊ble5-EstimatesOftheCoITelation'Matrix

1990 1991 1992 19931994 1995 1996 1997 ･1998 1999 2000

0．66

0．32

0．40

0．31

0.10

0．26

0.02

-0.14

-0.08

-0.11

-0.12

1991

1992

1993

1994

1995

1996

1997

1998

1999

2000

2001

0．59

0．64

0．50

0．32

0．42

0．22

0.02

-0.03

-0.04

-0.05

0．82

0．58

0．58

0．42

0．27

0.10

-0.03

弓0.12

0．00

0．83

O.69

0．56

0．35‐

O.13

0．07；

-0.07

0．01

0.81

0.65

0.42

0.24

0.15

0.09

0.10

0.67

0.55

0.39

0619

0.19

0.25

0.66

0.40

0.31

0.26

0.24

0.81

0.53

0.54

0.57

0.65

0.70

0.71

0.75

0.71 0．84

SimilarlybW=17,72(d.f=3)fbrteStingtheequalityofthecoefficiemsofRDrqecting
thenullhypothesesatthel%significancerevel,aswell. :ThecoefficiemsofRDare
diffbrentamongthefburgro叩s、
TableSshowstheestimatesofautocorrelationmatrixfbrtheerrortenns,whichare

calculatedfisomtheestimatesofcovarianCematrix.TherearestrongautocOrrelationsfbr

theerrortermsinourmodelappliedtotheJapanesemanufacmringfinns.Thisfactis
typicallyobservedasfbrtheaCcoumingdataaspoimedoutinSection2.
WeapplythelikelihoodratiOteststaticexplainedmAppendixfbrtestin9thehypothesis
ofequation(11) iliSection2.Theresult indicatesLR=4935.69(d.f=77), strongly
rejecting thenull hypothesis at 1%level. The error tenns have significant
autocorrelations.WeshoUlduse thegeneralized least square (GLS)methodof
estimation.Application.oftheconvemionalOLSestimationtotlledatawithpanel
strucmreofthigsmdyisnotjustifiable.4
WeconductthesameanalysisasbefbrebyusingtheTAmeasuredfifombookvalue
insteadofthereplacememvalueinordertoexaminehowsensitivethemodel istothe
choice.ofmeasurementsofT八.Thble6showstheestimatesofparameters.Theresults
areessemiallythesameasthoseinTable4exceptfbrtheestimateofthecoefficientfbr
theRDinthegroupl, (62,).TheestimateissignificantinThble4whileitisnotin
Thble6.Wecansaythatourmodelisreasonablyrobustagainstthemeasurementsof
TA.5

RegardlessofevaluatingTAbyeitherreplacementcostsorbook-values,thevaluesof
off.balance-sheetassetandliabilitycannotbetakenaccountfbras伽aslAisde伽ed
inequation(3).Hence,itshouldbeverycarefilltogeneralizetheresultsofthispaperb

41fweasSumethefirst-orderautoregressivemadeintheerrortermsasexplainedinfbomoteleven
thoughitisnotfilllyjustifiablelweobtaintheestimateP=0.666.Thisvalueofestimateclearlyreiects
thenullhypothesisofp=0.Againtheerrortennshavepositiveautocorrelations.
sWeestimatedthecOefficientsoftheequation(6)byilsingtheOLSwhenthemodelisappliedfbreach
ofthegmupsseparately.TheestimatesareroughlythesameasthosefromtheFGLSthoughwedonot
reporthere.Buttheresiduaisexhibitstrongautocorrelations,andthenthe･OLSisnotjustifiableevenif
theestimateshappentobesimilartothosefiPomtheFGLS.
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CoefficientsfbrEquation(6 withTAmeasuredfromth

（3） （4）

High 晩IyHigh

mble6-Estimatesof ebookvalue

Gro叩 （1） （2）
Wriables 晩IyLow Low

-0.396．

(皇0.22）

2.316

(3.34）

AD

八

",j

-0.059

(-0.04）

-5.129

(-2.32）

-0.323

(-0.22）

-0.592

(-0.91）

2.572

(5.54）
●
。
■
■
ご

叩
公
〃
〆２

-0.810

(P0.86)

Note:Thevaluesinparenthesesindicatet-values.

4.COnCluSionS

ThispaperanalyzedtheeffeCtsofadvertisingandR&DexpendimIesontheValuesof
intangi61eassetsibrtlneJapanesemanUfacturiilgfinnSlistetionthefirst-andSeCond
secti6insofthenkyoStocRExChangemarketf5rl2yearsduringtheperiodsOfl990
and2001.The382finnswerechOseabyreasonablecriteriastatedInSeCtion3.Thedata
setcomprisesapaiielstructurewitl,croSs-SectionasWellastimeSeriesprOperties.
Theempiricaifesultsrevealedthetwofindmgs:(i)Forthetop25%bffhe382fims

examinedinhspaperitheadvertisingandR&Dexpendituressignificantlyincreasethe
valueofimangibleassets,butfbrtheother75%neithertheadvertisingnorR&D
expenditureincreasesthevalueofintangibleassets.Thisresultsuggeststhatitisnota
wisestrategytoimposeanidentical relationshipamongall fims,andweneedto
classifythefinnsintosubgroupsbysomecriteriawhenweanalyzetheintangibleassets
oftheJapanesefinns.(ii)Theerrortennsofthemodelexhibitstrongautocorrelations.
TheconvemionaluseoftheOLSmethodfbrestimatingthemodelisnotjustifiedfbrthe
accountingdataweinvestigated; insteadweshoulduseanappropriatemethodofthe
feasiblegeneralizedleasedsquares(FGLS).

Theideaofclassificationofthefinnsimosubgroupsisfbundinsomeliteraturesfbr
analyzingtheAmericanfinns.AboodyandLev(2000)andChan,Lakonishokand
Sougiannis(2001)classifiedthefinnsbytheamoumofR&Dexpenditures,fbrexample.
Ourresultindicatesthattheclassificationofthefinnsismeaningfillfbrsmdyingthe
Japanesefinns.FUjita(2001)proposedacostapproachfbrinitiallymeasuringthe
home-grownbrandsofthefinns.Theresultofthispaperprovidesherclaimnotonlyan
empiricalsupportbutalsoacautionagainsttheapplicationofaUnifbnnruleoverallthe
finns.Theothercriteriaproposedbythispaperfbrdividingthefinnsareworth
investigationasfiltureresearch.
WefbcusedourattentiononlyonthecurremeffectsofADandRDonIAinthis

paper;andwill leavetheextensionofthemodel toanalyzetheeffectsoflagged
variablesofADandRDfbrnlmreresearch.Sincewedonottakeaccountfbrthevalues

ofoffbalance-sheetassetandliabilityi itshouldbecarefilltogeneralizethereSultSof
thiSpapem

Weproposedarathersophisticatedstatisticalmethodtoempiricallystudyinthefield
ofaccounting.'Ibourknowledge,therehasneverbeenpreviousanalysisapplyingthe
generalizedleastsquaresmethodtothetimeseriesdata.Webelievethatthismethodis
potentiallyapplicabletomanyproblemsinthefieldofaccountingdiscipline.
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AppendiX

Theappendixexplainstheeconometricmodel,itsestimationprocedure,andtest
statisticsfbrthehypothesesofequations(9)and(11)fbrthereaderswhoarenot
familiartoeconometricliteramres・SeeGreene(2000)fbrmoredetailedexplanations.

〃剛e跣o加加e"jcMo血ﾉα〃肋跡/伽α伽"BDcec加℃
Weconsidertheregressionmodel '

(A､1)yijt=cMjt+xijt'Bj+Eij!

i=1,2,…,Ij;j=1,2,…,J;t=1,2,…,垂

wherexijt､x, ijt,x2ijt,…,xkijt)' :k×1; Bj=(6'j,B2j,…,Bkj)' :k×1;
k=numberofindependemvariables;I=numberoffinnswithinthej-thgroup;J=number
ofgroups;T=numberofyearswithFlindicatingtheyearofl990.
Wefbnnulatetheregressionequationof(A.I) inamatriXfbnnfbrsimpliCing
eXpositionalongwiththreesteps・Firststackingthevariableswithtime,wehave

|窒 Iにﾄ側
whichinturnreducestotllenextfbnnulaebyusingamatrixnotation:

yij.=IT"j.+Xij.Bj+Eij.,

糊十｡Ⅲ=GT Ixij

yij.=X*ij．β食j+Eij.，

(A､2)

腫馴Eij.～N(0,E); Z=

whereITdenoteaunitmatrixofsize'I;Zisasymmetricpositivedefinitematrixwith

unknownparametersT(T+1)/2,andXij.,X.ij.,Qj. , Bj ,β☆jareconfbnnably
definedthoughwedonotstateeaCheXplicitly.
Secondstackingfinnswithinj-thgroupintoavectOIBwehaveinasimilarmannerto
(A.2);
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|葉臘ﾄ+|:MI
y.j.=X☆.j、 β歯j+E.j. (A､3)

where

|::M割憲 ’
感

EIE.j.8'.j.l=

(A.4)

＝

and E.j.～N(0,IIjeZ), denotetheKroneckerproductoftwomatrices.
Third,stackinggro叩sintoavectoliweobtainthefinalfbnn.

|洲: :n
y…=X資…β衝.+E

y=XB+E (A.5)

E～N(0,Q), Q=1M Z,

J

whereM=ZIj(thetotalnumberoffirms),anda isa(T+K)J×1vectorb
j=1

Theequation(A.5) isacanonical fbnnfbrthegeneralregressionmo
covariancestrucmrefbrerrortenns・Thegeneralizedleastsquare(GLS)
appliedtoestima parameters

regressionmodelwitha
square(GLS)methodis

"=(X'Q-'X)･'X'Q･'yβ＝（X，Q－'X)-'X'○-1y (A.6)

Unfbrtunatelybthisestimatorisnotapplicableinpracticebecauseofunknownparameter

Q・HowevelBwecanapplyanalgorithmoffeasiblegeneralizedleastsquare(FGLS)
estimatorbyestimatingtheunknownparametersinequation(A､6)asfbllows:
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馳印I:Applytheordinaryleastsquare(OLS)estimatortoobtainaninitialvalueofB

andZ=(ost);
■

ｊ７●Ａく
ｊ０Ｉ

Ｉ
●
・
ロ
″
》

●
■
毎
●

八
８
１０く

ぷ・ノｊ

Ａ
ｅ

〃
で
ツ
』
何

Ｊ
や
，
一
脚

１
－
Ｍ

一
一β①)=(X'X)-'X'y, 3(o)=y-X"(0),and6,'(0)

SM"2:UsetheGLSwithreplacingQin(A.6)by｡(k-1)obtainedbystepl.
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(A.8)

W,3:GotoStep2untilboth"(k)and=(k)converga
Denoting伽sobtainedestimatesas夕,垂,wehave〃~iW(β,､r),●=(X'○'X)-1.

IBﾉZ己s畑刎卿畑"J"畑伽grhe"〕o油鮒eS加仰〃αα〃
WeconstmcttheWaldteststatistichrtestingthehypothesesofalinearrestrictionon
theparametersRB=r,whereR:p×(T+K)J,andr:p×1,areknownmatrices.Under
theassumptionthatthenullhypothesesiscorrect,

W=(R"-r)'(RVR').'(R"-r)W＝(Rβ‐r)，(RVR，).'(R〃‐r） ～川）
2

(A､9)

isdiStributedasX2-distributionwithdegreesoffiFeedomp.TheWaldstatisticin(A.9)
isusedfbrtesting(9).Thelikelihoodstatisticsfbrtestingequation(11)infbnnulatedas
fbllows:Letthejoimdensityofybe

（")",毒⑧ZF･x'{-:("")い町I(汁")}／(〃;β,z)＝

億 lLR=-210

AfterSomecalculations,wehave

エR-M(Tl.g(62)-logl=|､LI)H

(A.10)

(A.11)

wh…ﾕ=*y'(I-X()W｣X')yil!heOL$伽伽｡fき2.Underth．肌ll
hypotheses,LRisdistributedon%2-distributionWithdegreesoffieedom(Z望辿-').
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