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1 Background: General Issues

Muchof linguisticanalysigestsonasinglekey question:givenentitiesX and
Y asobjectsfor analysisarethey the sameor different? This issuepenadesall
component®f grammar:phonetics phonology morphology syntax,etc. More-
over, in addressinghis issue,one often needso recognizethe relevanceof dif-
ferentlevels of analysis,especiallyunderlyingversussurface,sinceunderlying
samenessanbesurfacedifference andvice versa.For example phonemicanal-
ysis takes phoneswith decidedlydifferentphoneticrealizations(e.g. aspirated
VS. unaspiratedstopsin English) andtreatsthem asthe sameat the phonemic
level if their distribution doesnot overlap. But at the sametime, segmentsthat
seemto be the samephoneticallyon the surfaceandeven phonemicallyaswell,
e.g.the[d] of recedeandthe[d] of invade might needto betreatedasdifferent
from amorphophonemistandpointsince,in this example theformeralternates
with [¢] in therelatednounrecessiorwhereaghe latter alternatesvith [¥] in di-
vision, bothnominalformationhaving ostensiblythe samesuffix. In syntax,too,
patternghatarealike on the surface,suchascontrol constructionge.g., Skippy
tried notto mind) andraisingconstructionge.g.,Skippyseemeaotto mind), can
showv someunlike propertieghatlead,in mostcurrenttheoreticaframevorks at
least,to structuraldifferentiationin someway, e.g.,in underlyingstructure(cf.,
*|t tried not to beraining vs. It seemedot to be raining). As theseexamples
indicate ,anansweto theabove key questiorregardingsamenessfteninvolvesa
recognitionof differencegoo. Thus,theissuebecome®neof measuringimilar-
ities anddifferencesagainsioneanotherandweighingtherelative importanceof
oneor the other aswell asdecidinghow to representhe sameneser difference
thatoneendsup positing.

2. Samevs. Different in Morphology

The few examplesin sectionl. involve phonologyand syntax, but, as
notedat the outset,the same-vs.-dierentquestionpertainsto morphologyalso,
wheretheissueis rather: Whenaretwo morphsto be consideredelatedto one
another? While thereis the purely conditionedsort of differencethat can be
appealedo, aswith phonemicgi.e., wherethereareallomorphsof a singlemor-
pheme)atthelevel of morphology meanings alsoinvolved;thereforeonehasto
balancepurely formal similaritiesanddifferencesvith semantic/functionasim-
ilarities and differences. The traditional approachto this issuein morphology
hasbeenessentiallyall or nothingrelatednessonelooksfor recurringelements
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of form matchingwith recurringelementsof meaningand positsa single un-
derlying form that unitesthe variantrealizations. For example, repose|ripoz]
andrepository[ripazltori] share[ripVz-] in form and‘put to rest’ (or thelike)in
meaning,andthis samenessanbe expressedhroughan underlyingroot form
having (roughly)the shapéripoz-/.

But this discovery proceduras not without somedifficulties. On the formal
side, suppletion,asin go/went presentsa problemasthereis usually little or
no formal samenesgo drawv on (e.g.,is the [+back] specificationof [g] and[w]
enoughto allow for goandwentto beconnectedormally?). Onthesemanticside,
aproblemariseswith wordsthatareetymologically andstill formally, relatedout
have cometo show differentmeaningse.g.,suppose/suppositofyhich asapair
is formally similar to, but semanticallydifferentfrom, repose/epository. More
generally then,ary 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 a plausiblesemanticconnection,
while in two/twinethereis both formal and semanticseparationpther parallel
casesaneasilybefound.

3. Other Solutions

In a sensethe null casefrom the formal standpointcomeswhenthe forms
oneis consideringelatingareidentical, differing only in meaning.Sucha situ-
ationtypically lendsitself to a differenttype of solution. In particular whenthe
itemsunderconsideratiorshov no formal differencesgenerallyone caninvoke
polysemyasthe meansof representinghe connectionandseethedifferencesn
meaningasa seriesof extensionspossiblymetaphoricaln nature,alongoneof
thedimension®f themeaningof agivenform. An exampleis theclassicanalysis
by Brugman(1988) of over in English (wherethe link hasto do with mapping
therelationof a “trajector” to a “landmark”,i.e. ABOVE x ACROSS)or with
a putative connectiorinking Englishprepositionato with infinitival to, with di-
rectionalto, andwith indirectobjectmarkingto (in termsof movementtowards
somegoal),etc.

However, whenthe forms themseles are not identical, in orderto capture
unity-in-diversity aswell asdiversity-in-unity a differentapproachhasbeenar-
guedfor, the CONSTELLATIONAL APPROACH of JandaandJoseph(1986). This
approachnvolvestwo constructsdefinedin ((1)):

(1) a. THE CONSTELLATION: A groupof elementswvhich shareat least
onecharacteristigpropertyof form but aredistinguishedy individ-
ualidiosyncrasie®f bothform andfunctionthat preventtheir being
collapsedwith oneanother

b. META-TEMPLATE: A meta-levelredundang statementwhichranges
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over all relevantcandidatesindequatesnstance®f a particularfor-
mal configurationthatmeetcertaincriteriaof uniting properties.

Thus,diversityis characterizedby the Constellationywheredifferencesn the
elementsarerecognizedand unity by the Meta-templatewhich "parses”,and
thusidentifies,all relevantequatablenstanceof a determinedorm. Moreover,
the ConstellatiorandMeta-templatarerelated,in that,e.g.,morphologicakon-
stellationsareensemblesf word-formationaklementge.g.,morphemesynited
by meta-templatewhich expressheformal andfunctionalidentitiessharedoy a
setof distinctmorphemesr, alternatvely, uncollapsiblemorphologicalrulesor
constraints.The Constellationrandthe Meta-templatd¢ogethemprovide a mecha-
nismthat allows a realistic, hnon-procrusteaapproachto sameness linguistic
analysis-arecognitionof how elementgansimultaneouslypesamebut alsodif-
ferent(uncollapsible).Examplesin the literatureinclude Sanskritreduplication
(Janda& Josephl1986),Greeknegation(Janda’& Josephl1999),Arapeshplurals
(Dobrin,2001),andFinnishdefinites(Valimaa-Blum,1989).

4. Our Goal: A Constellational Account of -ko

We argue herethat invoking constellationss appropriateaven whenidenti-
cal forms are involved, and useconstellationgo clarify the relationshipamong
severalinterconnecte@lementsn Hindi, all with the shapeko, that have previ-
ouslybeemmisanalyzedsmerelypolysemousMoreover, we extendtherangeof
evidenceavailableto confirm constellationaktatus,going beyond distributional
factsandsyntacticbehaior, andbring in relevantexperimentalkesultsfrom lan-
guagecomprehensiostudiesthatbearon the similaritiesanddifferencesamong
theseelementsko.

5. The element(s) -ko in Hindi

Therelevantelementsarethe Hindi postpositionmarkerswith the shapeko.
Mostanalysege.g.,(McGregor, 1995),(Wunderlich,2000))eitherconflatethem
or claim severaldistinctusesfor this singleelement:

(2) a. RitaSitakoakhbaar de-gii
Rita Sita-ko newvspapegive-fut
‘Rita will give (a/the)newspapeto Sita’
b. Ramko bhuukhlagii hai
Ram-lo hungerfeel is
‘Ramis feelinghungry
c. Kavita kitaab(ko) path-rahiihai
Kavita book(-ko) read-contis
‘Kavita is readinga (the) book:
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d. Kalika-ne Seema-& kitaabkhariidneko bolaa
Kalika-elg Seema-dabook buy-inf told
‘Kalika told Seemao buy a book!

e. Harishaamko Ravi-ke ghar gayaa
Hari evening-lo Ravi-gen housewent
‘Hari wentto Ravi’ s housein the evening:.

These-ko's appeato be a singlepolysemousnorphemewith a commonform -
ko, andidenticalpositioningvis-a-vistopicalizer-to andfocalizer-tak, occurring
only to theleft of themarker with -to, andonly to theright with -tak

(3) a. RitaSitako-to/*to-ko akhbaar de-gii
Rita Sita-ko-top newspapegive-fut
‘As for Sita,Ritawill give her(a/the)newvspaper

b. Ramko-to/*to-ko bhuukhlagii hai
Ram-lo-top hungerfeel is
‘Ramis feelinghungry

c. Kavita kitaabko-to/*to-ko parh-rahii hai
Kavita book-ko-top read-contis
‘As for thebook,Kavita is readingit.’

d. Kalika-ne Seema-& kitaabkhariidneko-to/*to-ko bolaa
Kalika-elg Seema-dabook buy-inf-top told
‘Kalika did tell Seemao BUY abook’

e. Haridopehatko-to/*to-ko jaaye-gaa
Hari afternoon-k-top go-fut
‘Hari will goin theAFTERNOON (but maybenotary othertime)!

(4) a. RitaSitatak-ko/??lo-takakhbaar de-gii

Rita Sita newspapegive-fut
‘Rita will give even Sita(a/the)newspapet

b. Ramiak-ko/??lo-takbhuukhlagii hai
Ram hungerfeel is
‘EvenRamis feelinghungry

c. Kavita kitaabtak-ko/??lo-tak pat-rahii hai
Kavita book read-contis
‘Kavita is readingeventhe book

d. Kalika-ne Seema-& kitaabkhariidnetak-ko/??lo-takbolaa
Kalika-elg Seema-dabook buy told
‘Kalika told Seemao evenbuy a/thebook!

e. Haridopehattak-ko/??lo-takjaaye-gaa
Hari afternoon-k-even go-fut
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‘Hari will goevenin theafternoori.

Eventhoughtheseko's all behae alike here,we claim thatthey do not rep-
resentmerepolysemy In particular a polysemyaccountcannotexplain the se-
manticspreadfor ko: evenif somefunctionsarerelatable,e.g.,indirectobjects
andinfinitivals as goal-orientedno semanticprinciplesor pathwayscanderive
definitenes$rom ary of the otherfunctions.Moreover, theseko’s alsoshaw dif-
ferentiatedoehaior.

The constellationabpproactpredictsthe occurrenceof non-semantidiffer-
entiation. This is found amongthe variousko’s. Considerthe interactionof the
ko’swith bhii (‘also,even’)! andhii (‘only’): only thelndirectObjectandSubject
ko’'s canbefreely orderedthe otherko’s mustoccurto theleft of theseparticles.
The examplesin ((5)) shawv the cooccurrencegatternswith bhii; thosewith hii
areidentical.

(5) a. RitaSitako-bhii/bhii-ko akhbaar de-gii
Rita Sita-ko-even newspapegive-fut
‘Rita will give evenSita(a/the)newvspaper

b. Ramko-bhii/bhii-ko bhuukhlagii hai
Ram-lo-even hungerfeel is
‘EvenRamis feelinghungry

c. Kavita kitaabko-bhii/?“bhii-ko pah-rahii hai
Kavita book-ko-even read-contis
‘Kavita is readingeventhe book:

d. Kalika-ne Seema-& kitaabkhariidneko-bhii/?bhii-ko bolaa
Kalika-elg Seema-dabook buy-inf-even told
‘Kalika told Seemao evenbuy a/thebook

e. Haridopehatko-bhii/?"bhii-ko jaaye-gaa
Hari afternoon-k-even go-fut
‘Hari will goevenin theafternoori.

6. Evidence from language comprehension studies

Theconstellationabpproaclassumeshatthereis a purelyformal andgram-
maticalbasisfor differentiatingamongthevariousko’s, andthattheseko’'sreally
aredifferententities(thoughunitedby a meta-level redundanyg statement).

We presenevidencefrom languagegorocessinghatfurther supportshe con-
stellationalview by demonstratinghe existenceof undifferentiatedas well as
differentiatedreatmenin processingf the case-mar&r versusnfinitival -ko.

Davison (1991) and Butt (1993) have amguedthat ko-marked infinitivals are
simply nominalswith ordinarycasemarking: “. .. the constituentheadedoy the
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infinitive not only hasthe distribution of an NP, it can take casemarkers and
undego somefurthermorphologicaprocessethatonly applyto NPs. Theentire
infinitival ‘clause’ mustthereforebeanalyzedasanNP” (Butt, 1993,52).

They provide linguistic evidencethat this is the case:(1) The inflectionson
theinfinitivalsaresimilar to nominalinflections;(2) In aninfinitival, -ko canbe
replacedby clear postpositions|ik e keliye, “for”; and(3) Coordinationof two
NPs versustwo infinitivals behaesidentically By contrast,Mohanan(1994,
13-14),(Bickel & Yadava, 2000),andotherssuggesthatinfinitivalsareverbal.

If infinitivals aremerely NPswith -ko casemarking,thenthe expectationis
thatthesewill behae like NPsduringreal-timesentenceomprehensiofassum-
ing thatthereis a closeconnectiorbetweerlinguistic constructandtheir mental
representation).In particular they shouldbe storedin short-termor working
memoryasNPs.Centerembeddingsrea goodway to testthesehypotheses.

Considerthe doubleself-centeembeddingelow:

(6)  Siitaa-neHari-ko Ravi-ko kitaabkhariid-nelo bol-nelo kahaa
Sita-eg Hari-datRavi-datbook buy-inf tell-inf  told
‘Sita told Hari to tell Ravi to buy a/thebook:

Pre-theoreticallyparsingsucha sentencean real time involves (a) storing
eachNP asit is encounteredand(b) integrating the NPswith verbsasthe verbs
areencounteredHowever, whenNPsarestoredin memory they areencodedn
someway ratherthanbeingstoredas-is,andthereis muchevidencethat NPsin
the context of a sentencgeneratgredictionsLewis & Nakayama2001),(Gib-
son,2000), (Vasishth,2002). Thesepredictionsare expectationf verbsandof
sentencestructures.In self-pacedeadingexperimentsnvolving Dutch (Dickey
& Vonk,1997),(Kaané& Vasi, 2000),we find aninvariantpattern:arriving ata
verbafterseeinganarrayof NPsresultsin fasterreadingtime —theintegrationof
NPswith averbreducesocal processindoad, perhapgecaus¢he NPsandverb
arenow storedin working memoryasoneunit, a“chunk” (Miller, 1956),(Lewis,
1996).

If infinitivalsarereally NPs,they shouldnot be involvedin ary integration-
relatedspeedupswhich (we are assuming)s a propertyof verbs. Thus, there
shouldbe no speedumt the innermostinfinitival if it is an NP. Psycholinguistic
experimentshow thattheinfinitival behaesjustlik eaverb—thereis asignificant
fall in readingtime (RT) attheinfinitival. Thisis in contrasto themonotonically
nondecreasingT obsenedwith the successie appearancef NPs(areflection
of storagecosts).

Thetwo experimentgresentedherearenoncumulatre moving 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 awordin thesentenceo beread.Then,with eachpressof thespace
bar, thesubjectseeachphrasesuccessiely, andthe previousphrasedisappears.
Thedependenmeasuras RT for eachphrase After the sentenceends,ayes/no
comprehensioguestionis presentedo ensurethat subjectsareattendingto the
sentence.

The first experimentusessingle centerembeddingontainingditransitve
(lexical causatre) embeddederbs;althoughthe critical comparisorhereis be-
tweenpresenceversusabsencef specificity/definitenesmarkingon direct ob-
ject (1 x 2 design),in the presentdiscussiorwe areinterestedn the difference
betweenRTs at NPsversusverbs. The sentenceaypesof interestareshavn in
((7)); eachphraseseparatedrom othersby white spacess a separateegion.

(7) a. Siitaa-neHari-se Ravi-se kitaable-nelo kahaa
Sita-eg Hari-ablRavi-abl book take-inf told
‘Sita told Hari to take a bookfrom Ravi.’
b. Siitaa-neHari-seRavi-se kitaab-lo le-nelo kahaa
Sita-eg Hari-ablRavi-abl book-acdake-inf told
‘Sita told Hari to take thebook from Ravi.’

As Figurel shaws, thereis a significantspeedumt the infinitival element. This
is consistentvith integrative (“verb”-like) processesccurringat the infinitival,
but not with storage(“noun’-like) processesTherefore the resultssupportthe
assumptionn (Mohanan,1994), (Bickel & Yadava, 2000) that infinitivals are
verbs.

—e— D: ne-se-se—k
--®-  C:ne-se-se-0

1000 1200 1400 1600

Mean Reading Time (msec)

800
I

T T T T T T
NP1 NP2 NP3 NP4 V2 Vi
Position

Figurel: Resultsfor Experimentl (95% confidencentervals)
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A secondxperimentprovidesindependensupportfor theconclusiorthatin real-
time processingnfinitivalsbehae like verbs.

Researclon working memorysuggestghat humanparsinginvolvesa pre-
dictive component:possiblesentence&eompletionsare anticipatedas a sentence
is being processed.Coupledwith the fact (Mahajan,1990, 87-88) that an ad-
verbin Hindi mustattachto a verb-projectionwe canmanipulatethe degreeof
confidencen the predictionthatthe next wordis averh A higherdegreeof con-
fidencewould meana fasterRT attheverh By contrast,if theinfinitival is an
NP, thenthereis noreasorto expecta speedugt theinfinitival asaconsequence
of adwerb-insertionjf anything, thereshouldbe a slovdown, sincetheinfinitival
NP would thenhave to be“reconstituted’asa verbfor parsingpurposes.

In orderto testthesehypothesesa self-pacedreadingstudywas conducted
with a1l x 2 design. The factorswere presenceor absenceof adwerb between
final NP andfirst verh

(8) a. Siitaa-neHari-ko [Ravi-ko [kitaab-ko khariid-nelo] bol-nelko]
Sita-eg Hari-datRavi-dat book-ko  buy-inf tell-inf
kahaa
told
‘Sita told Hari to tell Ravi to buy thebook

b. Siitaa-neHari-ko [Ravi-ko [kitaab-ko jitnii-jaldi-ho-sake
Sita-eg Hari-datRavi-dat book-acc as-soon-as-possible
khariid-nelo] bol-nelo] kahaa
buy-inf tell-inf  told
‘Sita told Hari to tell Ravi to buy thebookassoonaspossiblée.

As Figure2 shaws, RT is significantlyfasterat the infinitival whenanadwerbis
present.This is consistenwith the assumptiorthatthe infinitival is a verb and
notwith it beinganNP.

In sum, the all-or-nothing assumptiorieadsto the infinitival-as-NPdebate,
andraisestwo questions:(1) Is the ko markingon the infinitival ordinary case
markingor not? (2) How do we resole the apparentontradictionthatthesein-
finitival embeddedlauseshehae like NPs(purely linguistic evidence)aswell
asverbs(readingcomprehensiostudies)?By contrast,the Constellationabp-
proachsuggestghatthe infinitival-as-NPdebateis askingthe wrong questions.
Underthisview, it is completelyacceptabld theko of ... nelo is notsggmentable
andcateyorizablein exactly the sameway asin Sita-lo — the meta-level redun-
dang statemenwill “pull out” a ko andequatethe ko of ... neko with the ko of
Sita-lo, due,e.qg.,to their parallelbehaior vis-a-visto andtak (asa featurethat
unitesthem). Moreover, underthe Constellationaliew, theseinfinitival embed-
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Figure2: Doubleembedding$n Experiment2 (95% confidencentervals)

dedclausesare expectedo be similar to NPsin somerespectglinguistic tests)
anddifferentin otherrespectgtheir behaior in real-timesentence&eomprehen-
sion).

7. Conclusion

The Hindi ko's, therefore,shawv that constellationsachieve finer granularity
in empiricalcoveragethanpurepolysemyaccountsthusallowing the analystto
eathis/hercalke and have it too: elementscan be sameanddifferent, but in a
principledmanner

Moreover, the experimentalevidenceindependentlymotivatesthe unity-in-
diversity that is absentfrom the strictly unifying polysemyapproach. The ex-
perimentakesultsalsoprovide a goodexampleof the empiricalconsequencesf
adoptingthe Constellationabpproachwithout it, debatedik e (Butt, 1993)ver-
susMohanan(1994) (“are infinitivalsNPsor not?”) areboundto arise,but these
debategalthoughuseful)areraisingthe wrongquestion.

Notes
1See(Schwente® Vasishth2000)for the distinctionbetweentak and-bhii.
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