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1. Background: General Issues
Muchof linguisticanalysisrestsonasinglekey question:givenentitiesX and

Y asobjectsfor analysis,arethey thesameor different?This issuepervadesall
componentsof grammar:phonetics,phonology, morphology, syntax,etc. More-
over, in addressingthis issue,oneoftenneedsto recognizetherelevanceof dif-
ferent levels of analysis,especiallyunderlyingversussurface,sinceunderlying
samenesscanbesurfacedifference,andviceversa.For example,phonemicanal-
ysis takesphoneswith decidedlydifferentphoneticrealizations(e.g. aspirated
vs. unaspiratedstopsin English)andtreatsthemas the sameat the phonemic
level if their distribution doesnot overlap. But at the sametime, segmentsthat
seemto bethesamephoneticallyon thesurfaceandevenphonemicallyaswell,
e.g. the[d] of recedeandthe[d] of invade, might needto betreatedasdifferent
from amorphophonemicstandpoint,since,in this example,theformeralternates
with [ � � ] in therelatednounrecessionwhereasthelatteralternateswith [ � � ] in di-
vision, bothnominalformationhaving ostensiblythesamesuffix. In syntax,too,
patternsthatarealike on thesurface,suchascontrol constructions(e.g.,Skippy
tried not to mind) andraisingconstructions(e.g.,Skippyseemednot to mind), can
show someunlike propertiesthat lead,in mostcurrenttheoreticalframeworksat
least,to structuraldifferentiationin someway, e.g.,in underlyingstructure(cf.,
* It tried not to be raining vs. It seemednot to be raining). As theseexamples
indicate,ananswerto theabovekey questionregardingsamenessofteninvolvesa
recognitionof differencestoo. Thus,theissuebecomesoneof measuringsimilar-
itiesanddifferencesagainstoneanotherandweighingtherelative importanceof
oneor theother, aswell asdecidinghow to representthesamenessor difference
thatoneendsup positing.

2. Same vs. Different in Morphology
The few examplesin section1. involve phonologyandsyntax,but, as

notedat theoutset,thesame-vs.-differentquestionpertainsto morphologyalso,
wherethe issueis rather:Whenaretwo morphsto beconsideredrelatedto one
another? While there is the purely conditionedsort of differencethat can be
appealedto, aswith phonemics(i.e.,wherethereareallomorphsof asinglemor-
pheme),atthelevelof morphology, meaningis alsoinvolved;thereforeonehasto
balancepurely formal similaritiesanddifferenceswith semantic/functionalsim-
ilarities and differences.The traditional approachto this issuein morphology
hasbeenessentiallyall or nothingrelatedness:onelooksfor recurringelements
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of form matchingwith recurringelementsof meaningand positsa single un-
derlying form that unitesthe variant realizations. For example,repose[ripoz]
andrepository[ripazItori] share[ripVz-] in form and‘put to rest’ (or thelike) in
meaning,andthis samenesscanbe expressedthroughan underlyingroot form
having (roughly)theshape/ripoz-/.

But this discovery procedureis not without somedifficulties. On the formal
side, suppletion,as in go/went, presentsa problemas thereis usually little or
no formal samenessto draw on (e.g.,is the [+back] specificationof [g] and[w]
enoughto allow for goandwentto beconnectedformally?).Onthesemanticside,
aproblemariseswith wordsthatareetymologically, andstill formally, relatedbut
havecometo show differentmeanings,e.g.,suppose/suppository(whichasapair
is formally similar to, but semanticallydifferentfrom, repose/repository). More
generally, then,any sortof drift, especiallyin form but alsoin meaningor even
both,posesproblems.For example,in two/twelvethereis (some)formal separa-
tion (#t- vs. #tw-, anddifferentvowels)but still aplausiblesemanticconnection,
while in two/twinethereis both formal andsemanticseparation;otherparallel
casescaneasilybefound.

3. Other Solutions
In a sense,the null casefrom the formal standpointcomeswhenthe forms

oneis consideringrelatingareidentical,differing only in meaning.Sucha situ-
ationtypically lendsitself to a differenttypeof solution. In particular, whenthe
itemsunderconsiderationshow no formal differences,generallyonecaninvoke
polysemyasthemeansof representingtheconnection,andseethedifferencesin
meaningasa seriesof extensions,possiblymetaphoricalin nature,alongoneof
thedimensionsof themeaningof agivenform. An exampleis theclassicanalysis
by Brugman(1988)of over in English(wherethe link hasto do with mapping
the relationof a “trajector” to a “landmark”, i.e. ABOVE � ACROSS)or with
a putativeconnectionlinking Englishprepositionalto with infinitival to, with di-
rectionalto, andwith indirectobjectmarkingto (in termsof movementtowards
somegoal),etc.

However, when the forms themselvesare not identical, in order to capture
unity-in-diversityaswell asdiversity-in-unity, a differentapproachhasbeenar-
guedfor, the CONSTELLATIONAL APPROACH of JandaandJoseph(1986). This
approachinvolvestwo constructs,definedin ((1)):

(1) a. THE CONSTELLATION: A groupof elementswhich shareat least
onecharacteristicpropertyof form but aredistinguishedby individ-
ual idiosyncrasiesof bothform andfunctionthatpreventtheir being
collapsedwith oneanother.

b. META-TEMPLATE: A meta-level redundancy statement,whichranges
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overall relevantcandidatesandequatesinstancesof aparticularfor-
mal configurationthatmeetcertaincriteriaof unitingproperties.

Thus,diversityis characterizedby theConstellation,wheredifferencesin the
elementsarerecognized,andunity by the Meta-template,which ”parses”,and
thusidentifies,all relevantequatableinstancesof a determinedform. Moreover,
theConstellationandMeta-templatearerelated,in that,e.g.,morphologicalcon-
stellationsareensemblesof word-formationalelements(e.g.,morphemes)united
by meta-templateswhichexpresstheformalandfunctionalidentitiessharedby a
setof distinctmorphemesor, alternatively, uncollapsiblemorphologicalrulesor
constraints.TheConstellationandtheMeta-templatetogetherprovide a mecha-
nism that allows a realistic,non-procrusteanapproachto samenessin linguistic
analysis– arecognitionof how elementscansimultaneouslybesamebut alsodif-
ferent(uncollapsible).Examplesin the literatureincludeSanskritreduplication
(Janda& Joseph,1986),Greeknegation(Janda& Joseph,1999),Arapeshplurals
(Dobrin,2001),andFinnishdefinites(Välimaa-Blum,1989).

4. Our Goal: A Constellational Account of -ko
We argueherethat invoking constellationsis appropriateeven whenidenti-

cal forms areinvolved,anduseconstellationsto clarify the relationshipamong
several interconnectedelementsin Hindi, all with theshapeko, thathave previ-
ouslybeenmisanalyzedasmerelypolysemous.Moreover, weextendtherangeof
evidenceavailableto confirmconstellationalstatus,going beyonddistributional
factsandsyntacticbehavior, andbring in relevantexperimentalresultsfrom lan-
guagecomprehensionstudiesthatbearon thesimilaritiesanddifferencesamong
theseelementsko.

5. The element(s) -ko in Hindi
TherelevantelementsaretheHindi postpositionmarkerswith theshapeko.

Mostanalyses(e.g.,(McGregor, 1995),(Wunderlich,2000))eitherconflatethem
or claimseveraldistinctusesfor this singleelement:

(2) a. Rit.a
Rita

Sita-ko
Sita-ko

akhbaar
newspaper

de-gii
give-fut

‘Rita will give(a/the)newspaperto Sita.’
b. Ram-ko

Ram-ko
bhuukh
hunger

lagii
feel

hai
is

‘Ramis feelinghungry.’
c. Kavita

Kavita
kitaab(-ko)
book(-ko)

par.h-rahii
read-cont

hai
is

‘Kavita is readinga (the)book.’
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d. Kalika-ne
Kalika-erg

Seema-ko
Seema-dat

kitaab
book

khariidne-ko
buy-inf

bolaa
told

‘Kalika told Seemato buy abook.’
e. Hari

Hari
shaam-ko
evening-ko

Ravi-ke
Ravi-gen

ghar
house

gayaa
went

‘Hari wentto Ravi’shousein theevening.’

These-ko’s appearto bea singlepolysemousmorpheme,with a commonform -
ko, andidenticalpositioningvis-à-vistopicalizer-to andfocalizer-tak, occurring
only to theleft of themarkerwith -to, andonly to theright with -tak.

(3) a. Rit.a
Rita

Sita-ko-to/*to-ko
Sita-ko-top

akhbaar
newspaper

de-gii
give-fut

‘As for Sita,Ritawill giveher(a/the)newspaper.’
b. Ram-ko-to/*to-ko

Ram-ko-top
bhuukh
hunger

lagii
feel

hai
is

‘Ramis feelinghungry.’
c. Kavita

Kavita
kitaab-ko-to/*to-ko
book-ko-top

par.h-rahii
read-cont

hai
is

‘As for thebook,Kavita is readingit.’
d. Kalika-ne

Kalika-erg
Seema-ko
Seema-dat

kitaab
book

khariidne-ko-to/*to-ko
buy-inf-top

bolaa
told

‘Kalika did tell Seemato BUY abook.’
e. Hari

Hari
dopehar-ko-to/*to-ko
afternoon-ko-top

jaaye-gaa
go-fut

‘Hari will go in theAFTERNOON (but maybenotany othertime).’

(4) a. Rit.a
Rita

Sita-tak-ko/??ko-tak
Sita

akhbaar
newspaper

de-gii
give-fut

‘Rita will giveevenSita(a/the)newspaper.’
b. Ram-tak-ko/??ko-tak

Ram
bhuukh
hunger

lagii
feel

hai
is

‘EvenRamis feelinghungry.’
c. Kavita

Kavita
kitaab-tak-ko/??ko-tak
book

par.h-rahii
read-cont

hai
is

‘Kavita is readingeventhebook.’
d. Kalika-ne

Kalika-erg
Seema-ko
Seema-dat

kitaab
book

khariidne-tak-ko/??ko-tak
buy

bolaa
told

‘Kalika told Seemato evenbuy a/thebook.’
e. Hari

Hari
dopehar-tak-ko/??ko-tak
afternoon-ko-even

jaaye-gaa
go-fut
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‘Hari will goevenin theafternoon.’

Eventhoughtheseko’s all behave alike here,we claim that they do not rep-
resentmerepolysemy. In particular, a polysemyaccountcannotexplain these-
manticspreadfor ko: even if somefunctionsarerelatable,e.g.,indirectobjects
andinfinitivalsasgoal-oriented,no semanticprinciplesor pathwayscanderive
definitenessfrom any of theotherfunctions.Moreover, theseko’s alsoshow dif-
ferentiatedbehavior.

Theconstellationalapproachpredictstheoccurrenceof non-semanticdiffer-
entiation. This is foundamongthevariousko’s. Considerthe interactionof the
ko’swith bhii (‘also,even’)

�
andhii (‘only’): only theIndirectObjectandSubject

ko’s canbefreely ordered,theotherko’s mustoccurto theleft of theseparticles.
The examplesin ((5)) show the cooccurrencepatternswith bhii; thosewith hii
areidentical.

(5) a. Rit.a
Rita

Sita-ko-bhii/bhii-ko
Sita-ko-even

akhbaar
newspaper

de-gii
give-fut

‘Rita will giveevenSita(a/the)newspaper.’
b. Ram-ko-bhii/bhii-ko

Ram-ko-even
bhuukh
hunger

lagii
feel

hai
is

‘EvenRamis feelinghungry.’
c. Kavita

Kavita
kitaab-ko-bhii/??bhii-ko
book-ko-even

par.h-rahii
read-cont

hai
is

‘Kavita is readingeventhebook.’
d. Kalika-ne

Kalika-erg
Seema-ko
Seema-dat

kitaab
book

khariidne-ko-bhii/??bhii-ko
buy-inf-even

bolaa
told

‘Kalika told Seemato evenbuy a/thebook.’
e. Hari

Hari
dopehar-ko-bhii/??bhii-ko
afternoon-ko-even

jaaye-gaa
go-fut

‘Hari will goevenin theafternoon.’

6. Evidence from language comprehension studies
Theconstellationalapproachassumesthatthereis apurelyformal andgram-

maticalbasisfor differentiatingamongthevariousko’s,andthattheseko’s really
aredifferententities(thoughunitedby ameta-level redundancy statement).

We presentevidencefrom languageprocessingthatfurthersupportsthecon-
stellationalview by demonstratingthe existenceof undifferentiatedas well as
differentiatedtreatmentin processingof thecase-marker versusinfinitival -ko.

Davison (1991)andButt (1993)have arguedthat ko-marked infinitivalsare
simply nominalswith ordinarycasemarking: “. . . theconstituentheadedby the
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infinitive not only hasthe distribution of an NP, it can take casemarkers and
undergosomefurthermorphologicalprocessesthatonly applyto NPs.Theentire
infinitival ‘clause’mustthereforebeanalyzedasanNP” (Butt, 1993,52).

They provide linguistic evidencethat this is thecase:(1) The inflectionson
the infinitivalsaresimilar to nominalinflections;(2) In aninfinitival, -ko canbe
replacedby clearpostpositions,like keliye, “for”; and(3) Coordinationof two
NPs versustwo infinitivals behaves identically. By contrast,Mohanan(1994,
13-14),(Bickel & Yadava,2000),andotherssuggestthatinfinitivalsareverbal.

If infinitivalsaremerelyNPswith -ko casemarking,thentheexpectationis
thatthesewill behavelikeNPsduringreal-timesentencecomprehension(assum-
ing thatthereis acloseconnectionbetweenlinguisticconstructsandtheirmental
representation).In particular, they shouldbe storedin short-termor working
memoryasNPs.Centerembeddingsareagoodway to testthesehypotheses.

Considerthedoubleself-centerembeddingbelow:

(6) Siitaa-ne
Sita-erg

Hari-ko
Hari-dat

Ravi-ko
Ravi-dat

kitaab
book

khariid-neko
buy-inf

bol-neko
tell-inf

kahaa
told

‘Sita told Hari to tell Ravi to buy a/thebook.’

Pre-theoretically, parsingsucha sentencein real time involves (a) storing
eachNPasit is encountered;and(b) integrating theNPswith verbsastheverbs
areencountered.However, whenNPsarestoredin memory, they areencodedin
someway ratherthanbeingstoredas-is,andthereis muchevidencethatNPsin
thecontext of a sentencegeneratepredictions(Lewis & Nakayama,2001),(Gib-
son,2000),(Vasishth,2002). Thesepredictionsareexpectationsof verbsandof
sentencestructures.In self-pacedreadingexperimentsinvolving Dutch (Dickey
& Vonk,1997),(Kaan& Vasíc, 2000),we find aninvariantpattern:arriving at a
verbafterseeinganarrayof NPsresultsin fasterreadingtime– theintegrationof
NPswith averbreduceslocalprocessingload,perhapsbecausetheNPsandverb
arenow storedin workingmemoryasoneunit, a “chunk” (Miller, 1956),(Lewis,
1996).

If infinitivalsarereally NPs,they shouldnot be involved in any integration-
relatedspeedups,which (we areassuming)is a propertyof verbs. Thus, there
shouldbeno speedupat the innermostinfinitival if it is anNP. Psycholinguistic
experimentsshow thattheinfinitivalbehavesjustlikeaverb– thereis asignificant
fall in readingtime(RT) at theinfinitival. This is in contrastto themonotonically
nondecreasingRT observedwith thesuccessive appearanceof NPs(a reflection
of storagecosts).

Thetwo experimentspresentedherearenoncumulativemoving window self-
pacedreadingtasks(Just,Carpenter, & Woolley, 1982). The procedureis as
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follows. First, a setof blank lines appearon the computerscreen,eachcorre-
spondingto aword in thesentenceto beread.Then,with eachpressof thespace
bar, thesubjectseeseachphrasesuccessively, andthepreviousphrasedisappears.
Thedependentmeasureis RT for eachphrase.After thesentenceends,a yes/no
comprehensionquestionis presentedto ensurethatsubjectsareattendingto the
sentence.

The first experimentusessingle centerembeddingscontainingditransitive
(lexical causative) embeddedverbs;althoughthecritical comparisonhereis be-
tweenpresenceversusabsenceof specificity/definitenessmarkingon direct ob-
ject (1 � 2 design),in thepresentdiscussionwe areinterestedin thedifference
betweenRTs at NPsversusverbs. The sentencetypesof interestareshown in
((7)); eachphraseseparatedfrom othersby whitespacesis a separateregion.

(7) a. Siitaa-ne
Sita-erg

Hari-se
Hari-abl

Ravi-se
Ravi-abl

kitaab
book

le-neko
take-inf

kahaa
told

‘Sita told Hari to takeabookfrom Ravi.’
b. Siitaa-neHari-seRavi-sekitaab-ko le-neko kahaa

Sita-erg Hari-ablRavi-abl book-acctake-inf told
‘Sita told Hari to take thebookfrom Ravi.’

As Figure1 shows, thereis a significantspeedupat the infinitival element.This
is consistentwith integrative (“verb”-like) processesoccurringat the infinitival,
but not with storage(“noun”-like) processes.Therefore,the resultssupportthe
assumptionin (Mohanan,1994), (Bickel & Yadava, 2000) that infinitivals are
verbs.
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Figure1: Resultsfor Experiment1 (95%confidenceintervals)
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A secondexperimentprovidesindependentsupportfor theconclusionthatin real-
timeprocessinginfinitivalsbehave likeverbs.

Researchon working memorysuggeststhat humanparsinginvolvesa pre-
dictive component:possiblesentencecompletionsareanticipatedasa sentence
is beingprocessed.Coupledwith the fact (Mahajan,1990,87-88) that an ad-
verb in Hindi mustattachto a verb-projection,we canmanipulatethedegreeof
confidencein thepredictionthatthenext word is averb. A higherdegreeof con-
fidencewould meana fasterRT at the verb. By contrast,if the infinitival is an
NP, thenthereis noreasonto expectaspeedupat theinfinitival asaconsequence
of adverb-insertion;if anything, thereshouldbea slowdown, sincetheinfinitival
NPwould thenhave to be“reconstituted”asa verbfor parsingpurposes.

In orderto testthesehypotheses,a self-pacedreadingstudywasconducted
with a 1 � 2 design. The factorswerepresenceor absenceof adverb between
final NPandfirst verb.

(8) a. Siitaa-ne
Sita-erg

Hari-ko
Hari-dat

[Ravi-ko
Ravi-dat

[kitaab-ko
book-ko

khariid-neko]
buy-inf

bol-neko]
tell-inf

kahaa
told
‘Sita told Hari to tell Ravi to buy thebook.’

b. Siitaa-ne
Sita-erg

Hari-ko
Hari-dat

[Ravi-ko
Ravi-dat

[kitaab-ko
book-acc

jitnii-jaldi-ho-sake
as-soon-as-possible

khariid-neko]
buy-inf

bol-neko]
tell-inf

kahaa
told

‘Sita told Hari to tell Ravi to buy thebookassoonaspossible.’

As Figure2 shows, RT is significantlyfasterat the infinitival whenanadverb is
present.This is consistentwith the assumptionthat the infinitival is a verb and
notwith it beinganNP.

In sum, the all-or-nothingassumptionleadsto the infinitival-as-NPdebate,
andraisestwo questions:(1) Is the ko markingon the infinitival ordinarycase
markingor not? (2) How do we resolve theapparentcontradictionthatthesein-
finitival embeddedclausesbehave like NPs(purely linguistic evidence)aswell
asverbs(readingcomprehensionstudies)?By contrast,the Constellationalap-
proachsuggeststhat the infinitival-as-NPdebateis askingthe wrong questions.
Underthisview, it is completelyacceptableif theko of . . .neko is notsegmentable
andcategorizablein exactly the sameway asin Sita-ko – the meta-level redun-
dancy statementwill “pull out” a ko andequatetheko of . . .neko with theko of
Sita-ko, due,e.g.,to their parallelbehavior vis-à-vis to andtak (asa featurethat
unitesthem). Moreover, undertheConstellationalview, theseinfinitival embed-
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Figure2: Doubleembeddingsin Experiment2 (95%confidenceintervals)

dedclausesareexpectedto be similar to NPsin somerespects(linguistic tests)
anddifferentin otherrespects(their behavior in real-timesentencecomprehen-
sion).

7. Conclusion
The Hindi ko’s, therefore,show that constellationsachieve finer granularity

in empiricalcoveragethanpurepolysemyaccounts,thusallowing theanalystto
eathis/hercake andhave it too: elementscan be sameanddifferent, but in a
principledmanner.

Moreover, the experimentalevidenceindependentlymotivatesthe unity-in-
diversity that is absentfrom the strictly unifying polysemyapproach.The ex-
perimentalresultsalsoprovidea goodexampleof theempiricalconsequencesof
adoptingtheConstellationalapproach;without it, debateslike (Butt, 1993)ver-
susMohanan(1994)(“are infinitivalsNPsor not?”) areboundto arise,but these
debates(althoughuseful)areraisingthewrongquestion.

Notes�
See(Schwenter& Vasishth,2000)for thedistinctionbetween-tak and-bhii.
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