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Abstract

I examinethesemanticcontrastsexhibitedby argument/obliquealterna-
tions(argumentrealizationalternationswhereoneor moreparticipantsmay
be realizedeitherasa direct argumentor an oblique). Previous HPSGac-
countsof thesehave proposedthat alternatingverbsareambiguous,where
eachvarianthasastructuredsemanticsthatmakesdifferentparticipantsmore
or lessstructurallyprominentin the semanticrepresentation.I argue that
suchaccountsfail to capturethe full richnessof the contrastsexhibited by
suchalternations,andproposeinsteadamodelthatderivesalternationsfrom
thelexical entailmentseachverbassociateswith thealternatingparticipant.

1 Intr oduction

In this paperI outline a semanticanalysisof what I refer to asargument/oblique
alternations,in which a verbselectsfor oneor moreparticipantsthatmaybereal-
izedeitherasa directargumentor asanoblique(Levin 1993). Following Beavers
(to appearb), I arguethat whensuchalternationsexhibit semanticcontrastsit is
alwaysin termsof therelative numberof entailmentsassociatedwith thealternat-
ing participantandI sketcha framework for capturingthis in HPSG.1 I useasmy
primarycasestudythelocative alternation(Fillmore 1968), asexempli�ed in (1).

(1) a. Johnloadedthehayontothewagon.(locatum=DO,location=oblique)

b. Johnloadedthewagonwith thehay. (location=DO,locatum=oblique)

In (1a) the locatum(the thing moved) is realizedas the direct objectand in
(1b) it is realizedasan obliquemarked by with. Conversely, in (1a) the location
is realizedasanobliquebut asthedirectobjectin (1b). Many semanticproperties
associatedwith eachparticipantareinvariant acrossboth variants,e.g.onepar-
ticipant is alwaysa locationthatcomesto containthe locatum,while theotheris
alwaysa locatumthatcomesto restin or on thelocation.However, theclassicob-
servation(seeAnderson1971)is thatwhicheverparticipantis realizedasthedirect
objectreceivesa “holistically affected”interpretation(all movedor loadedup):

(2) a. Johnloadedthehayontothewagon,but left somespacefor thegrain.

b. #Johnloadedthewagonwith thehay, but left somespacefor thegrain.

(3) a. Johnloadedthewagonwith thehay, but left someto �ll thetruck.

b. #Johnloadedthehayontothewagon,but left someto �ll thetruck.
�

I would like to acknowledgethesupportof NTT andtheLinGO projectat CSLI in thedevelop-
mentof this work. I would alsolike to thankDougBall, DanFlickinger, ValiaKordoni,BethLevin,
CarlPollard,Mika Poss,IvanSag,andthreeanonymousreviewersfor their comments.

1This is partof a largerstudybasedonatheoryof thematicrolesassetsof entailments,following
Dowty (1991).I use“entailment”in thesenseof Dowty's (1989)“lexical entailment”,i.e.properties
a verbascribesto anentitydueto its role in theevent.SeeBeavers(to appearb) for moredetailson
theEnglishdatamotivatingthisanalysisandprevioussemanticwork on alternations.



In (2b) and(3b) thedirectobjectrealizationsof bothparticipantsareinfelici-
tousin contexts in which holistic affectednessdoesnot obtainfor thatparticipant.
In (2a) and(3a), however, theobliquerealizationsarecompatiblewith contexts in
which holistic affectednessdoesnot obtain(andthosein which it does).Thusthe
obliquerealizationsareunderspeci�ed for holistic affectedness:it is neitheren-
tailednorcontradicted.Althoughthelocative alternationandholistic affectedness
have beendiscussedextensively in previous literature(usuallywith respectto the
verbsload andspray), otherverbsnotnormallyconsideredto belocative alternat-
ing verbsparticipatein a morphosyntacticallysimilar paradigmwith a relatedbut
distinctsemanticcontrast,asshown in (4) for theverbcut.

(4) a. Johncuthishandon therock. (handaffected;rock notnecessarily)

b. Johncut therock with hishand. (rockaffected;handnotnecessarily)

Againtherearelocatumandlocationparticipantswhichappearto alternatebe-
tweendirectobjectandobliquerealization,andagainthereis a semanticcontrast
having to do with affectedness.However, herethecontrastis in simpleaffected-
ness:in both casesthe direct objectsareaffectedin someway, while the corre-
spondingobliquesarenot necessarilyaffectedat all. Thereis no sensein which
“holistic” affectednessplaysarole. However, themorphosyntacticsimilaritiessug-
gestthat(1) and(4) maybetwo manifestationsof thesamealternation,asdoesthe
fact thatbothalternationsinvolve underspeci�cationof thedegreeof affectedness
(similarpointsarealsomadeby Fillmore 1977, Gawron1986, andDowty 1991).

We also seeunderspeci�citycontrastsin the dative alternation. Ditransitive
verbsaresubcategorizedfor an agent,a theme,anda goal/recipientthat may be
realizedeitherasa�rst objector asato-oblique.In bothvariantsthegoal/recipient
is invariablya (physicalor abstract)goalof the“motion” of thetheme,but whenit
is a �rst objectit carriestheadditionalsemanticsof comingto possessthe theme
(Pesetsky 1995, Harley 2003). This is illustratedin (5), wherean inanimate�rst
objectis infelicitousunlessconstruedof asbeingsomehow capableof possession.

(5) a. Johnsenta letterto London. (Locationor “LondonOf�ce” reading)

b. JohnsentLondona letter. (Only “LondonOf�ce” reading).

Theobliquevariantis underspeci�edfor possession(cf. (5a) is compatiblewith
botha “London of�ce” anda locationalLondonreading)but the �rst objectvari-
ant requiresit (forcing a “London of�ce” reading),while bothvariantsinvariably
involve a goalof somesort (in bothcasesLondoncorrespondsto theendpointof
themovementof theletter). Similar underspeci�cityrelationshipsin facthold for
numerousotheralternations,includingthosein (6)-(12) (Beaversto appearb).

(6) Reciprocal alternation (Underspeci�ed motion)

a. Thecarandthetruckcollided. (carandtruck in motion)

b. Thecarcollidedwith thetruck. (carin motion;trucknotnecessarily)



(7) Conative alternation I (Underspeci�ed holistic affectedness)

a. Johnatethesandwich. (sandwichall eaten)

b. Johnateat thesandwich. (sandwichnotnecessarilyall eaten)

(8) Conative alternation II (Underspeci�ed affectedness)

a. Johnslashedthecanvas. (canvasaffected)

b. Johnslashedat thecanvas. (canvaspossiblynotaffected)

(9) Dative alternation w/Ballistic Motion (Underspeci�ed possession/goal)

a. Johnthrew Mary theball. (Mary agoalandpossessor)

b. Johnthrew theball to Mary. (Mary notnecessarilypossessor)

c. Johnthrew theball at Mary. (Mary notnecessarilygoalor possessor)

(10) Prepositiondrop alternation (Underspeci�ed holistic traversal)

a. Johnclimbedthemountain. (entiremountaintraversed)

b. Johnclimbedup themountain. (mountainpossiblynotall traversed)

(11) Search alternation I (Underspeci�ed existence)

a. Johnhuntedaunicornin thewoods. (unicornpresupposedto exist)

b. Johnhunted(in) thewoodsfor aunicorn. (unicornmightnotexist)

(12) Search alternation II (Underspeci�ed holistic coverage)

a. Johnsearchedthewoodsfor deer. (woodstotally searched)

b. Johnsearchedin thewoodsfor deer. (woodsmaybenotall searched)

In eachcasethedirectargumentis speci�edfor asemanticpropertyleft under-
speci�ed for thecorrespondingoblique,wherethe exactsemanticcontrastvaries
but includesmotion,affectedness,possession,totaltraversal,etc.Thusanadequate
analysisof alternationsmustcapturethefollowing generalization:

(13) Directargumentvariantsentailmoreaboutthealternatingparticipantthan
obliquevariants.

Furthermore,the exact contrastsaresimultaneouslyverb, verb-class,andal-
ternationspeci�c. For example,for all “locative” alternationsthe underspeci�ed
propertyis thedegreeof affectedness.But theexactdegreeof affectednessvaries,
andverbsclusterinto classes.For load (alsospray andsmear) thecontrasthasto
dowith holisticaffectedness,while for cutit hasto dowith simpleaffectedness.Fi-
nally, within aclass,eachverbassociatesdifferententailmentswith differentvari-
ants.Whenthe locationparticipantof spray is thedirectobjectit is speci�ed for
total surfaceareacoverageby the locatum,whereaswhenthe locationparticipant
of loadis thedirectobjectit is speci�edfor having reachedmaximumcontainment
(e.g.all �lled up with thelocatum).Ideallya theoryof alternationsshouldcapture
(13) in away thatadmitslexical andalternationspeci�c idiosyncrasy.



2 Previous HPSG Approaches

PreviousHPSGanalyseshavegenerallyfailedto capture(13), typically by notpro-
viding arich enoughsemanticsto capturethecontrasts.I focushereonthework of
Davis andKoenig(Davis andKoenig2000, Davis 2001, KoenigandDavis 2003,
2004), by far themostin�uential work on argumentrealizationin HPSG.Oneof
the key motivation for Davis andKoenig's theory is the eliminationof unneces-
saryandindependentlyunmotivatedconstructs(suchasthematicrole hierarchies
andcomplex predicatedecompositions)in favor of thesimplestpossiblelink be-
tweenlexical semanticsandargumentrealization(seeDavis 2001:25ff). In prin-
ciple, sucha theory involvesonly argumentstructureon the onehandandverb-
speci�c entailmentsconstitutingthe verb's lexical semanticson the other, where
theentailmentsdeterminehow eachparticipantis realizedin theargumentstruc-
ture. Davis andKoenig(2000)andDavis (2001),however, arguethat to capture
certaingeneralizationsan intermediatelevel of semanticrepresentationis neces-
sary, namelypredicatedecompositionsthatencoderei�ed proto-rolesin theDowty
(1991) sense.I donot focushereontheir speci�c argumentsfor a tripartitelinking
theory, but insteadon their analysisof thelocative alternationto show that it does
notprovide adirectwayof capturingthesubtlecontrastsarguedfor above.2

Following the predicatedecompositionapproachesof Levin and Rappaport
(1988) andPinker (1989) (amongothers),KoenigandDavis (2004)assumethat
locative alternatingverbsare polysemousbetweena changeof location reading
(wherethelocatumcomesto bemoved)andachangeof stateby meansof achange
of locationreading(wherethelocationchangesstatebecausethelocatumis moved
into somecon�gurationwith it). They encodethis via two lexical entriesfor each
verb,asshown in (14) for spray (cf. KoenigandDavis 2004:30,Fig. 25).

(14) a. Changeof state(spray������� :) b. Changeof location(spray���
	 ):
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2Davis andKoenig(2000)andDavis (2001)bringupseveralargumentsagainstpurelyentailment
basedlinking theories,focusingalmostentirelyon Dowty (1991).They argueagainstsucha theory
basedprimarily on the fact that (a) someentailments,suchas thosehaving to do with causation,
canoutrankor trumpothersin subjectselection,(b) thereexist certaincounterexamplesto Dowty's
proposedproto-roleentailments,and(c) Dowty's theoryonly addressestransitive verbs. However,
mostof their criticismsarespeci®cto Dowty's proposalanddo not necessarilyconstitutegeneral
argumentsagainsta suf®ciently �eshed out entailmentbasedtheory. This paperandBeavers (to
appearb), in fact,speci®callyaddresspoint (c) in sucha theory.



Eachentryhasadifferentelementary-predication (EP)from its REL(ATION)S
list asits KEY value,representingthetwo possiblemeaningsassociatedwith such
verbs.In (14a)thespray-ch(ange)-of-st(ate)-rel is theKEY value,whereasin (14b)
it is thespray-ch-of-loc-rel. ThedifferentKEY choicesmeanthatdifferentpartic-
ipantsarelinked to the KEY.UND(ERGOER)attributes: in (14a) the locationis
theKEY.UND, while in (14b) it is thelocatum.On KoenigandDavis's approach,
KEY.UND is always linked to the direct objecton ARG-ST, meaningthat each
variantrealizesa differentparticipantasthedirectobject,thuscapturingthealter-
nation.3 However, this approachsofar fails to capturethesemanticcontrastsince
noentailmentof holisticaffectedness(or its absence)is encodedanywherein (14).

In earlier work Davis and Koenig (2000) and Davis (2001) argue that the
UND attributeis associatedwith variousverb-speci�c“characteristicentailments”,
roughly correspondingto Dowty's (1991) proto-patiententailments(e.g. “incre-
mentaltheme”). On this approachthepresenceof at leastonesuchentailmentis
in fact a necessaryconditionfor thepresenceof theUND attribute in theCONT
valueof theverb(e.g.Davis's2001:81“attribute-to-entailment condition”). If such
entailmentsunderlieKEY.UND, wecouldsimplystipulatethatKEY.UND mustbe
associatedwith characteristicentailmentsthatareunderspeci�edfor otherpatien-
tive attributes,thuscapturing(13) (cf. a related,non-MRSanalysisof alternations
in causeerealizationin Spanishin Davis 2001, wherelinking to anUND featureat
thehighestlevel of decompositioncorrespondsto how affectedthecauseeis).

However, this approachpresentsseveralproblems.First andforemost,it fails
to explain in a generalway which entailmentsvary for eachverb, verb class,or
alternation. For example, it doesnot explain which entailmentsare associated
with KEY.UND for spray vs. load vs. cut. Furthermore,it fails to explain which
entailmentsareappropriatefor differentalternations(e.g.affectednessfor cona-
tiveandlocative alternations,traversalfor prepositiondropalternations,etc.).The
speci�city conditionon KEY.UND thusneedsto be indexed to both theverband
alternation.Second,this approachfails to capturenon-undergoeralternations.In
thedative alternationthealternatingparticipantis not necessarilylinked to UND
(Kordoni2004positsanadditionalmacrorole)andin thereciprocalalternationin
(6) thereis not necessarilyanUND attributeat all. ThusmoreKEY-basedcondi-
tionsmustbe stipulatedfor otherattributesthat mirror theonepositedfor UND.
Third, this analysisinvolvesconsiderablepolysemy, somethingthatis undesirable
if it canbeavoided,especiallysincethedifferentvariantsin eachalternationappear
to shareaconsiderableamountof invariantsemanticsdespitethecontrasts.

Althoughakey motivationfor Davis andKoenig'sanalysisis theeliminationof
unnecessarysemanticconstructs,theirapproachstill relieson amediatinglevel of
structurebetweenentailmentsandargumentstructure.While noneof theproblems

3SeeKordoni (2002) for relatedHPSGwork on Greek,Davis (2001:135-140)for a non-MRS
versionof the sameanalysis,andVan Valin (2002) for a similar approachin Role andReference
Grammar. Note that use-rel andspray-ch-of-state-rel, presentin the spray������� variant,areabsent
from the spray� �
	 variant, althoughthesepresumablyare invariant acrossboth usesof spray and
shouldbepresentin bothAVMs.



discussedhereare insurmountable,they suggestthat this level of structuredoes
notprovide themostnaturalwayto capturethecontrastsdiscussedabove. Instead,
we want to beableto stateconstraintsdirectly on the lexical entailments.4 Once
we allow this, it maythenevenbepossibleto eliminatetheintermediatesemantic
structure.I outlinesucha theoryin thenext section.5

3 A Purely Entailment BasedApproach

I encode(13) in termsof a theoryof thematicrolesassetsof entailmentsas in
Dowty (1989, 1991). I de�ne �rst an individual thematic role (following the
terminologyof Dowty 1989:76),whichis thesetof entailmentsthatconstitutesthe
roleaverbassignsto oneof its participants:

(15) For verb
�

describingsituation � , therole participant� playsin � is a set
of

�

-speci�c entailments� , which is � 's individual thematic role.

Thustheindividual thematicrole � of someparticipant� is thesetof all things,
from thevery generalto the quitespeci�c, that

�

saysabout � 's role in � . Such
thematicrolesarequiterich in information. Two suchrolesareillustratedin (16)
for thelocatumparticipantsof load andspray respectively.

(16) � -Speci®c MoreGeneral MostGeneral

LOCATUM � ����� 	�
 loadedontosth,..., 
 is moved,..., 
 is affected,..., �

LOCATUM 
����

���
	�
 sprayedoutof sth,..., 
 is moved,..., 
 is affected,..., �

At averyverb-speci�clevel, thesetwo locatumparticipantshave idiosyncratic
semanticsassociatedwith themthatmake themuniquefrom oneanother, e.g.the
locatumof load is loadedonto somethingwhile the locatumof spray is sprayed
out of somethingonto somethingelse. At a more generallevel, eachof these
participantsis moved somewhere,an entailmentthat they sharein common,and
in factthetwo morespeci�c entailmentsof beingmovedontoor outof something
imply this. Still moregenerally, we cansaythat in someway eachparticipantis
thereforeaffectedsomehow, i.e. changesits condition(in thiscaseits position),an
entailmentagainbothsharein commonandonethat is againimplied by themore
speci�c entailments.Thusindividual thematicroleshave two propertiesrelevant
here:(a)they containveryverb-speci�centailmentsthatdifferentiatethembut also
sharequitea lot of moregeneralentailments,and(b) theentailmentswithin each
roleareat leastpartly structuredin termsof implicationalrelationships.

Some(thoughnot all) individual thematicrolescanberelatedto oneanother
in termsof whatI referto asspeci�city :

4Evenif onereplacesUND with attributesdirectly representingthecharacteristicentailments(as
in KoenigandDavis 2003, e.g.positingan INCREMENTAL-THEME feature),this approachstill
fails to capturethevariablebehavior of thesamealternationwith differentverbs.

5SeeBeavers(to appearb) for further discussionof why predicatedecompositionsasin Levin
andRappaport(Hovav) (1988,1998),Pinker (1989), Jackendoff (1990), Davis (2001), inter alia are
ill-suited to capture(13). SeeKoenigandDavis (2004) for a generalcritiqueof suchapproaches.



(17) For individualthematicroles� and � , � is morespeci�c than � if ��� � .

Role � is morespeci�c than � if � containsall theentailmentsof � plusat
leastonemore.Not all individual thematicrolesstandin a speci�city relationship
(e.g.thetwo locatumrolesin (16) donot),but oncewede�ne thematicrolesassets
of entailmentsit is possiblethatsomeroleswill standin speci�city relationships
to oneanother. On thebasisof (17), wecanreformulate(13) asin (18).

(18) Mor phosyntacticAlignment Principle (MAP): Whenparticipant� may
berealizedaseitheradirector obliqueargumentof verb

�

, it bearsrole �

asadirectargumentandrole � asanobliquewhere ��� � .

Thuswenow haveamoreexplicit framework for capturingtheunderspeci�city
contrastsexhibitedby argument/obliquealternations.However, this reformulation
doesnot predictwhich roles � will bearfor a given alternationandverb

�

. To
makepredictionsaboutthisweneedamorelimited andgeneralnotionof possible
contraststo which we cantie the MAP. Following Dowty (1989), I assumethat
broadargument-markingpatternssuchasargument/obliquecontrastsarebasedon
a moregeneralkind of role calleda thematic role type (wherethe term “type”
hereis not relatedto theHPSGnotionof “type”):

(19) A thematic role type is a setof entailmentssharedacrossindividual the-
maticroles.

A thematicroletypeis anintersectionof individual thematicrolesthatservesto
cross-classifyindividual thematicrolesby meansof sharedentailments.Of course,
therearenumerousthematicroletypes(any intersectionof any individual thematic
rolesis a thematicrole type). As Dowty (1989)argues,only somethematicrole
typesare linguistically interestingfor describinggeneralizationsaboutargument
realization.Thesetof linguisticallyrelevantthematicrole typesDowty refersto as
L-thematic roles. Exactlywhich thematicrole typesareL-thematicrolesis not a
questionI intendedto addresshere,but presumablytheseareverygeneralthematic
role typesinvolving generalentailmentshaving to dowith causation,affectedness,
possession,etc.,at the level of generalityof themostgeneralentailmentsin (16).
For objectalternationssuchasthe locative alternationI proposethe following L-
thematicrolesarerelevantfor capturingtheappropriategeneralizations,basedonly
on a very generalnotionof “affectedness”thatsubsumesbeingchanged,moved,
created,destroyed,searched,or covered,i.e. differentwayssomethingcanbedy-
namicallyactedupon(Beaversto appearb).

(20) L-Thematic Roles Inf ormal De®nition Example Indi vidual
Thematic Roles

TOTALLY AFFECTED Affectedto a speci®cdegree Completely loaded or
movedentity (DO� � � � )

AFFECTED Affectedto a non-speci®cdegree Loaded, moved entity
(oblique� ����� ), or cut
entity (DO	�� � )

PARTICIPANT Unspeci®edfor affectedness Entity notknown to beaf-
fected(oblique	�� � )



Somethingis TOTALLY AFFECTED if its individual thematicrole includesen-
tailmentsinvolving beingaffected(e.g.movedor changed)to someparticularde-
gree(e.g.“holistically”) suchastherolesof thelocationandlocatumdirectobjects
in (1). Somethingis AFFECTED if its individual thematicrolecontainsentailments
involving beingchanged,moved,created,etc.,thoughnotnecessarilyto aspeci�c
degree,asfor instancethedirectobjectof cut (which maybea little or a lot cut in
thecourseof acuttingevent).Finally, somethingis aPARTICIPANT if noparticular
affectednessis known at all, suchastheobliqueargumentsof cutabove.6 Theex-
act form of theseL-thematicrolesis not relevanthere,althoughwe couldassume
for now thatthey canbede�ned asin (22) in termsof two generalentailmentsthat
form animplicationalrelationshipasin (21).

(21) �

��� �����
	���
�����
�����������
�����
�
�� �!��� �����
	���
�����
��"���#����
�����
�


(22) TOTALLY AFFECTED AFFECTED PARTICIPANT
$�%'&�( )+*-,�.0/214365718&957:;&<&�18=�>?181

@

&�( )�*-,�.0/218365?18&A5?:B&<&�18=�>?181�C DFE

@

&�( )�*-,�.0/214365718&957:;&<&�18=�>?181HG

D E

G

TOTALLY AFFECTED andAFFECTED sharetheentailmentthatthereexist some
degreeto which theparticipantis affected,andTOTALLY AFFECTED additionally
carriesan entailmentthat the degreeof affectednessis unique. PARTICIPANT is
the emptyrole. Justlike individual thematicroles,thematicrole typesalsoform
speci�city hierarchiesasdemonstratedby thesubsetrelationsin (22). Thealterna-
tionsof individual thematicrolesin (1) and(4) (andotheralternations)canthusbe
describedasminimal speci�city contrastsin thematic role typesalong(22):7

(23) GeneralContrast : TOTALLY AFFECTED AFFECTED PARTICIPANT

load/spray : DO I OBL
cut/break : DO I OBL

In essencethis representsakind of relativizedharmonicalignmentof thematic
rolesto markedness,wherethehierarchyin (22) representsa naturalprominence
hierarchyof thematicrole typesbasedon speci�city/implication, andrealization
options are aligned along this hierarchyin terms of their relative markedness,
wherethelessmarkedoptions(directargumentrealizations)arealignedto themost
prominentL-thematicrole in thehierarchyandthemoremarkedoptions(oblique
realizations)align to the next mostspeci�c role (seeAissen2003on Silverstein
1976-styleanimacy andde�nitenesshierarchiesin differentialobjectmarking;see
Fillmore 1977for moregeneraldiscussionof prominencescalesin argumentre-
alization). Thenotionof minimal speci�city contrastsin L-thematicrolescanbe
characterizedset-theoreticallyvia a function JLK8M from individual thematicroles
to individual thematicrolesasin (24), by whichwecanreformulate(18) asin (25).

6All of theseconceptscanbede®nedmorepreciselyin thescalarapproachto dynamicpredicates
in Beavers(to appeara). (cf. Hayetal. 1999) in termsof constraintsdynamicpredicatesdoor donot
placeon thescalesthatmeasureout thetemporalstructureof theevent. In Hay et al. (1999) terms,
totalaffectednesscorrespondsto quantizedchangeandaffectednessto non-quantizedchange.

7Presumablythemostspeci®cL-thematicrole correspondsto Dowty's (1991)proto-patientrole
asproposedin Beavers(to appearb), thoughI donotdiscussthis furtherhere.



(24) For L-thematicroles ��� and ��� , ��������� , forming a minimal speci�city
contrast,and for individual thematicrole � of type � � , the role � 	

JLK8M




��� is themaximalsubsetof � of type � �
.

(25) MAP (Revised): Whenparticipant� mayberealizedaseithera director
obliqueargumentof verb

�

, it bearsrole � asa directargumentandrole
JLK8M




��� asanoblique.

For example,thewagonasadirectobjectin (1) hasindividual thematicroleof
typeTOTALLY AFFECTED but anindividual thematicroleof typeAFFECTED asan
oblique,which containsall of thesameentailmentsexceptthosethatwould make
its thematicrole typeTOTALLY AFFECTED. This is outlinedin (26).

(26) a. loadedthewagonwith thehay b. loadedthehayontothewagon
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In (26a) therole assignedto thelocationparticipantinvolvesnumerousentail-
mentsof varyinggenerality. This role hasthematicrole typeTOTALLY AFFECTED

sinceit containsall of theentailmentsof thatrole. Theonesin boldfacearethose
thatareuniqueto the TOTALLY AFFECTED role or elseimply theentailmentsthat
areuniqueto it. In thecorrespondingrole in (26b) theonly remainingentailments
arethosethatarenotuniqueto theTOTALLY AFFECTED typeor donot imply such
entailments,i.e. the boldfacedonesfrom (26a). What is left areentailmentsthat
includebeingaffectedto a non-speci�cdegreeandinvariantentailmentsnot part
of the relevant L-thematicroles(e.g.beinga location). This individual thematic
role is of typeAFFECTED but not typeTOTALLY AFFECTED sinceit lacksthecru-
cial entailmentof beingaffectedto a speci�c degree.Thustheindividual thematic
role contrastin (26) is keyedto L-thematicrolesin a way thatgeneratesa cascade
effect: verb-speci�centailmentsthatimply themoregeneralones(dueto theimpli-
cationalrelationshipsbetweenentailments)arealsounderspeci�ed.In thismanner,
verb,verbclass,andalternationspeci�c contrastsareintrinsically capturedsince
contrastsatonelevel of generalityforcecontrastsatothers.

4 Encoding in HPSG

I encode(25) asconstraintson v-lxm, which I presentin two parts:theconstraints
on linking directarguments,andthosefor linking obliques.I �rst assumeafeature
ROLESin eachverb'sCONTvalue(assumingtheMRSsemanticsof Copestake et
al. 2003but ignoringscoping-relatedfeatureshere):

(27) roles-mrs
�

mrs& \ ROLES ]
set(entailments)^(_



Thetyperoles-mrs is thetypeof theCONT(ENT)valueof verblexemes(and,
aswe will seebelow, prepositionlexemes),andtheROLESfeaturede�nesthelist
of rolesa headassignsto its directarguments.Roleassignmentis donevia EPsof
typerole-rel on thehead's RELSlist:

(28) role-rel
�

elementary-predication &
�

ARG1 i
ROLE set(entailments(i))�

Assigningroles to the direct argumentsof verbsis doneby associatingeach
NPargumentdirectlywith a roleon theverb's ROLESlist:8

(29) Directargumentlinking: v-lxm
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Thus,eachNP argumentof any verb (but not non-NParguments)is assigned
somerole from the verb's ROLES list, althoughnot every role is necessarilyas-
signedto someNPargument.Assigningrolesto PPargumentsof theverbis more
complicated.As discussedin theprevioussection,ideally theroleassignedto any
PPargumentis theoutputof JLK4M for someunassignedroleon theROLESlist, i.e.
a role that is minimally contrastive in termsof L-thematicrolesto the role thata
correspondingdirectargumentcouldbeassigned.9

(30) Obliquelinking (preliminary):v-lxm
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However, in additionto assumingthateachobliqueargumentreceivesa min-
imally contrastive role, we alsowant to restrictwhich obliquemarkersoccurfor
which arguments,i.e. be surethat not any PPcanreceive any role. To constrain

8For the remainderof thepaperI ignoreirrelevant featuressuchasSSandLOC in thepathsto
thefeaturesof interest.TheconstraintsI proposehereareEnglishspeci®c.For alanguagewith more
elaboratecasemorphologywewouldneedto distinguishnot justbetweenNPsandnon-NPsbut also
betweenNPsmarkedwith structuralcaseandNPsmarkedwith inherent(oblique)case,presumably
in termsof a CASEfeature.Note that theseconstraintsaredefaults;a particularverbcanoverride
thegenerallinking if for instanceit idiosyncraticallyselectsa particularobliquemarker.

9Theconstraintsin (29) and(30) arepresentedseparatelyonly for presentationalpurposes.These
areintendedto bereadtogetherandthecoidenti®cationtags(the

�

sand � s)aremeantto beunique.



which obliquescanbearwhich roles, I assumethat obliquemarkersareseman-
tically contentfulandalsohave CONT valuesof type roles-mrs, contributing in-
dividual thematicroles that must be compatiblewith the role assignedby the
verb, following in particularGawron (1986)(seealsoMarkantonatouandSadler
1995,Wechsler1995,and Davis 2001; seePesetksy1995:133on “mediated � -
selection”). For example, the PPsrelevant for (1) are given in (31), wherethe
individual thematicrolessuppliedby eachprepositionrepresenttheir inherentse-
mantics.
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In eachcasetheindividualthematicroleis rathergeneralin nature,justspecify-
ingsomebasicconditionsthatits complementmustsatisfy. TheroleLOCATION �������

simplyde�nesaparticipantasa locationalgoal,i.e.a locationof somesort(poten-
tially abstract)to which someparticipantarrives.10 Following Croft (1991:178),
with assignsa role CAUSALLY-INTERMEDIATE, i.e. an entity that is intermediate
in theevent's force-dynamicstructure,asillustratedin the(simpli�ed) Croft-style
force-dynamicdiagramin (32).

(32) John hay wagon (Participants)
� 	�
 � 	�
 � (Forcedynamicchain)

In otherwords,in a loadingeventJohnactsforcibly on thehay, andthenthis
force is transmittedto thewagon,which becomesloadedwith thehay. This very
generalthematicrole in factcoversboththeinstrumentalandlocatumusesof with
(cf. Levin andRappaport1988on with asa “displacedtheme”marker). To ensure
compatibility betweenthe individual thematicrole licensedby the verb and the
individual thematicrole licensedby thepreposition,I assumethat the lattermust
beasupersetof theformer(similarto Gawron'sassumptionthatobliquearguments
contributesemanticsalreadydeterminedby theverb):

(33) Role��
���� Actual Role Role�

� �

JLK8M




� � � �

Thatis, theactualroleof theparticipantis asupersetof whatis contributedby
the prepositionbut is a subsetof what is contributedby the verb (determinedby
a minimal L-thematicrole contrastasabove). I encodethis supersetrelationvia
a function ����� , where �����




���

� � 	 � if
���

� and � if
�! �

� , updatingthe
constraintsin (30) to incorporatethis:11

10I assumethatspeci®cchoicesof prepositions,e.g.on(to), in(to), arepragmaticallydetermined
andnot partof thethematicroleperse.

11This functionis only for presentationalconvenience,servingto coidentifyeachentailmentin the
prepositionrolewith somethingin theverbrole. Spellingthisoutexplicitly reducesAVM readability.



(34) Obliquelinking (�nal): v-lxm
�

/
��

�

�

�

�

�

�

�

�

�

�

�




ARG-ST � PP	 �

\ ROLES � �

� �

_ , ..., PP	 


\ ROLES � �




�

_

�

�

list
�

non-PP
�

CONT

�

�

�

�

�

�

�




ROLES ]
�

� , ..., �




^

�

list

RELS �

�

�




role-rel

ARG1 j
�

ROLE min(sup(�

� , �

� ))

�

�

�

, ...,

�

�




role-rel

ARG1 j 


ROLE min(sup(�


 , �


 ))

�

�

�

�

�

list

�

�

�

�

�

�

�

�

� �

�

�

�

�

�

�

�

�

�

�

�

�

Theconstraintsin (29) and(34) determinetheMAP in (18). In thenext section
I discusshow alternationsarelicensedbasedon this.

5 GeneratingAlter nations

An alternationis licensedwhen a verb
�

licensesa role � for a participant �

andtherealsoexists an obliquemarker
�

which inherentlybearsa role � such
that �

�

� . Thus � maybe realizedeitherasa directargument(gettingits role
directly from

�

) or asanobliquemarkedby
�

, gettingits role basedon theroles
licensedby

�

and
�

. Theconstraintson v-lxmanda language's lexical inventory
determine(a) whenthereis analternationand(b) what thesemanticsis. For (1),
all thatneedsto bespeci�ed for load is a list of rolesfor directargumentsandan
ARG-ST(which mayultimatelybederivablefrom theroles;see � 7). No explicit
linking needsto bestated(thoughI stipulatesubjectlinking sinceI amprimarily
concernedwith objectsin thispaper):
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Thusload is subcategorizedfor two NP argumentsandonePPargumentand
licensesthreethematicroles: a LOADER, a totally affectedLOCATUM (speci�c to
load) anda totally affectedLOCATION (alsospeci�c to load). The linking of the
rolesto ARG-ST(or theform of theprepositions)is not stipulateddirectly in the
lexical entry. This allows onerole to belinkedto theremainingNP argumentand
the otherto be linked to the PPbut with an underspeci�edrole. The preposition
inventoryof Englishrestrictsthepossiblemanifestationsof this lexemein a head-
complementstructureto only two kinds:
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Acceptablestructuressimilarto (37) arelicensedbyotherlocationalgoalmark-
ers(e.g.in(to)), but otherwisenootherpreposition(e.g.aboutor with) satis�esthe
criterion that theobliquemarker role bea subsetof theverb role. Likewise,pre-
sumablywith is the only CAUSALLY-INTERMEDIATE marker in English(by, via,
etc.mark morespeci�c means/mannerrolesnot subsetsof LOCATUM � ����� ). Any
otherobliquemarkers, or different linking with the sameones,would lead to a
uni�cation failure.12 Furthermore,no verbalpolysemyis requiredto licensethe
alternation,whicharisesfrom theunderspeci�edlinking.13

Sincethe lexical andmorphosyntacticinventory of argumentrealizationde-
vices determinesthe shapeof alternationsthis approachalso makes predictions
aboutwhich alternationswill or will not occurin a given language.For example,
Frenchand Spanishboth appearto lack a dative alternationof the form in (5).
However, both languagesalsogenerallylack any type of generalallative marker
comparableto English to for markinggoalsof motion that could alternatewith
dative a (Talmy 2000). Conversely, Finnishexempli�es the otheralternative: all
goal/recipientparticipantsaremarked in theallative caseandthereis no alterna-
tion, re�ecting thegenerallack of a dative caseor doubleobjectconstructionsin
Finnish(Karlsson1999). Thusthe lack of alternationsis correlatedwith thegen-
erallack of certaintypesof realizationdevices.A slightly moresubtleexampleof
sucha correlationcanbefoundwith Japaneseverbsof removal. In English,verbs
of removal, like locative alternatingverbs,allow eitherthelocationor thelocatum
to berealizedasthedirectobject:

12For the ®rst object position of double-objectverbs,which hasno (overt) oblique marker in
Englishbut bearspossessionalsemantics(asdiscussedin � 1), the oblique-like semanticscould be
de®nedas specialtype of ARG-ST with threeNP arguments,the middle one being restrictedto
possessors,or elsein termsof a specialdoubleobjectconstruction.

13SeealsoMarkantonatouandSadler(1995),who likewiseassumeunderspeci®edverbsbut with
a complex semanticsinvolving rei®edproto-rolescauser/patientsimilar to ACT/UND above.



(38) a. Johnclearedthedishesfrom thetable.

b. Johnclearedthetableof thedishes.

In (38a), wherethe locatumis thedirectobject,the locationis markedby the
sourcemarker from. In (38b) the locationis realizedasdirect objectbut the lo-
catumis marked by of, which is historicallyan erstwhileablative ( � Old English
æf, relatedto off accordingto theOED) andhasvariousfunctionsmarkingsepa-
ration/sourcesemantics(e.g.Little (be)cameof it, We desired it of him, Shedied
of disease, He partookof thesalad). Due to its functionasbotha locatum(akin
to aninstrument)andablative marker, Hook (1983) refersto of asan“abstrument”
marker. In Japanese,removal verbsalsoalternate(cf. Kageyama1980:38,(10)):

(39) a. Ueetaa-wa
waiter-TOP

syokutaku-kara
table-from

syokki-o
dishes-ACC

katazuketa.
cleared.

`Thewaiterclearedthedishesfrom thetable.'

b. Ueetaa-wa
waiter-TOP

syokutaku-o
table-ACC

(*syokki-de/kara)
(*dishes-INST/from)

katazuketa.
cleared.

`Thewaiterclearedthetable(of thedishes).'

In (39a) the locatumis the direct objectandthe locationis marked by -kara
`from'. But in (39), when the location is direct object, thereis no grammatical
way to realizethelocatumasanoblique.This correlates,however, with a general
lack of anabstrumentmarker in Japanesewith thefunctionalityof theEnglishof.
Thusthesedatare�ect ageneralcorrespondenceof theshapeof thelexiconandthe
possibilitiesof alternations:if no marker independentlyrealizesa role compatible
with acertainverb's,thenfurthermorethereshouldbenoalternationwith thatverb.

Onepotentialproblemfor this analysisis so-called“default” prepositionsthat
markargumentswhenfor somereasonthegoverningheadis unableto assigncase
(Chomsky 1981). If suchprepositionsexist they presumablyaresemanticallyvac-
uous(servingonly agrammaticalrole),whichwouldmeanlicensinganemptyrole
on theapproachoutlinedhere.However, anemptyrole is a subsetof any role as-
signedby any verb,andthusany directargumentshouldalternatewith thedefault
preposition.14 Clearly this is not the case. So what, then,do we sayaboutde-
fault prepositions?I againappealto a lexical solutionby suggestingthat“default”
prepositionssimplydo notexist, at leastnot in theverbaldomain.

The most commoncandidatefor a default prepositionis English of sinceit
occursuniversallyasa complementmarker for nouns(e.g.the destructionof the
city/theRomans; Chomsky 1970), adjectives(e.g.fond of Mary), andsometimes
prepositions(e.g.off of the rock). Similar prepositionsoccur in other languages
(e.g.Japanese-no likewise marksnearlyall argumentsof nouns;Martin 1975).
However, asfar asI amaware,mostusesof of in theverbaldomainarein its ab-
strument/sourceuse,with someusesalsoasamaterial/topicrole(e.g.wroteof him,

14I would like to thankananonymousreviewer for pointingout thispossibilityto me.



noti�ed of theplans) or asa comparative (e.g.it tastesof mutton). Thuswhile of
is perhapsa few wayspolysemous,it is not clearthat it is semanticallyvacuous.
As muchasit is a default prepositionin non-verbaldomainsit is in somesensea
directargumentmarker andthusshouldnot be subjectto constraintson obliques
parallelto thosein (34). A secondcandidatefor “default” statusis theagentive by
that occurswith verbsin the passive voice markingdemotedsubjects.It is well
known that virtually any subjectof any active transitive verb in Englishcan be
markedby by in thepassive (Fillmore1968), suggestingthatbycarriesno inherent
semanticsexceptasageneralproto-agentmarker. If this is thecasethenthetheory
outlinedherewould predict that we shouldseenominative/by alternationsin the
active voice,e.g.John sawMary andBy John sawMary. This I suggestis ruled
out by independentconstraintson argumentstructure.Nearly every grammatical
theoryhassomeversionof the GB ExtendedProjectionPrinciple(EPP)(Chom-
sky 1981), suchastheFinal-1Law in RelationalGrammar(PerlmutterandPostal
1983), theSubjectConditionin LFG'sLexicalMappingTheory(BresnanandKan-
erva 1989), andconstraintsin HPSGthatthe�rst elementof a verb's ARG-STbe
anNP(Ginzburg andSag2000). As muchasit is truethatlanguagestendto resist
non-NPsubjects(exceptCPs)thenwhat rulesout a by alternationareconstraints
on argumentstructurepreventingoblique�rst arguments(exceptwherelexically
speci�edby theverb,i.e.dative subjectsin Russianor Icelandic).Thustheredoes
not appearto be any evidenceof a truly default prepositionin Englishfor verbal
argumentmarking,andI amnotawareof any suchevidencein any otherlanguages.

6 Comparison to Ackerman and Moore

Theapproachproposedherebearssomesimilarity toAckermanandMoore's(2001)
approachto obliquerealization,anda discussionof thedifferencesis certainlyin
order. AckermanandMoore(2001)proposethatdirectargumentsare“moreproto-
typical” thanobliquesrelative to Dowty'sproto-rolesaccordingto their PARADIG-
MATIC ARGUMENT SELECTION PRINCIPLE (ibid.:169,(2)):

(40) PARADIGMATIC ARGUMENT SELECTION PRINCIPLE:
Let �����������	��

� �	������� � and ����������������
���� ����������� be relatedpredicates,where ��

� � and

��

��� � arecorrespondingarguments.If ��

� � and ��

��� � exhibit differentgrammati-
calencodingsand ��

� � is moreprototypicalwith respectto aparticularproto-role
than ��

���

� , then ��
��
� 's encodingwill belessobliquethan ��

���

� 's encoding.

Thusfor AckermanandMooreevery alternationre�ects a paradigmaticrela-
tionshipbetweentwo verbformswith differentthematicrole andargumentstruc-
ture assignment.Oneform takesargument K asa direct argument,the secondas
an oblique,andthe formerassignsa “more prototypical” role to K thanthe latter.
However, what AckermanandMoore meanby “more” prototypicalis not speci-
�ed. Theanalysesthey proposeinvolve thedirectargumentbearinganadditional
proto-roleentailmentnotborneby theoblique.However, nothingin theirapproach
indicates(a) which proto-roleentailmentswill vary for a givenalternationand(b)



whetheror not the lessprototypicalrole containsany non-proto-roleentailments
not assignedto the moreprototypicalrole, includingeven thenegationof oneof
therelevantproto-roleentailments.On my approach,thecontrastsareassumedto
follow from amoregeneralnotionof possiblecontrastsand“moreprototypical”is
givenaspeci�c interpretationin termsof underspeci�city, makingastrongerclaim,
aswell asdetailinghow theseentailmentsconnectto moreverb-speci�cones.

Furthermore,my approach,thoughde�ning thematicrolesas setsof entail-
ments,is not weddedto proto-rolesandthuscapturesa broadersetof generaliza-
tions. For direct objectsthereis evidencefor a proto-patientanalysisgiven the
variability in whatcanbeanobject,for instanceall of theL-thematicrolesabove
arefoundassociatedwith theobjectof someverbin English:

(41) a. Johnatethebread. (TOTALLY AFFECTED)

b. Johntorethebread. (AFFECTED)

c. Johntouchedthebread. (PARTICIPANT)

Thedirectobjectmaybearnearlyany roleprovidedit is themostliketheproto-
patientfor a givenverb,andsimilarly subjectsshow awide rangeof thematicrole
variability, suggestingaproto-agentanalysisfor subjecthood.However, thereis no
evidencefor a corresponding“proto-recipient”role for �rst objectsof ditransitive
verbs,since�rst objectsarecategorically possessors(or perhapsmoregenerally
thesubjectof somekind of HAVE predicateasin Green1974). No ditransitive verb
selectsa �rst objectthatdoesnotmeetthis requirement,i.e. thereis noditransitive
takingagoalasa�rst object.However, theMAP givenin (18) nonethelesspredicts
thesemanticsof dative alternationasdiscussedin � 1, sinceit makesclaimsabout
therolesassignedto directargumentsvs. obliquesregardlessof whethera proto-
roleis involvedin theanalysis.It is notclearhow AckermanandMoore'sapproach
explainsthis,suggestingthattheanalysisproposedherehasbroaderapplication.

7 Conclusion

Theapproachto argument/obliquealternationsproposedherehasthreeadvantages
over previous work. First, it capturesthe generalunderspeci�citycontraststhat
govern suchalternationsanddoesso in a way that transparentlylinks verb, verb
class,andalternationspeci�c generalizations.Individual thematicrolesinherently
clustertogetherat different levels of granularityin termsof sharedentailments,
predictingthat verbswill cluster togetherinto classesthat behave similarly for
certainsemanticcontrasts.Alternationsoperateat a very high level of generality
(the level of L-thematicroles)andthuslargenumbersof looselyconnectedverbs
may undergo the “same” alternationskeyed to very generalsemanticcriteria but
manifestthesealternationsin differentways. Second,this approachreducesthe
amountof polysemyneededto capturealternations.Third, the form-to-meaning
mappingis encodedwithout intermediatestructuresuchaspredicatedecomposi-
tionsor structuredEPsasin KoenigandDavis (2004).Thisapproachdoesassume



thematicrole types,anadditionalconstructneededto developa generaltheoryof
possiblecontrasts.However, theexistenceof thematicrole typesfollows naturally
from assumingthatthematicrolesaresetsof entailments,sincesetsof entailments
may inherentlysharemembers(thoughasnotedabove only certainthematicrole
types,the L-thematicroles,are relevant for linguistic generalizations).The ad-
ditional semanticcontructspositedby predicatedecompositiontheories,however,
involveatypeof structurethatdoesnotfall organicallyoutof theentailmentsverbs
associatewith their arguments.

However, this analysisis by no meanscomplete;I have ignoredseveral issues
here. First of all, thereis the questionof how subjectandobjectlinking happen
more generally, and for this we presumablystill needa proto-roletheory as in
Dowty (1991). In this sensetheapproachoutlinedhererepresentsa steptowards
bringing obliquesinto the theoryof Dowty. Second,I have not dealtherewith
verbsthatdo not undergo alternations(e.g.put and�ll areEnglishlocative verbs
that do not alternate).However, thesecanbe analyzedin termsof proto-rolesas
well, wherefor averblike loadthetwo participantsareequallyasproto-patientive,
while put and�ll asymmetricallyassociatedmoreproto-patiententailmentswith
oneargument,ensuringthat it is alwaysthedirectobject. For moreon thesetwo
pointsseeBeavers (to appearb). Third, I have not dealtwith non-semantically
basedalternations,i.e. thosethat do not mark a differencein interpretation(e.g.
JohnblamedJo for his problems/hisproblemson Jo). However, it is well known
that other factorsmay govern alternations,suchasanimacy, referentiality, heav-
iness,de�niteness,etc. (Erteschik-Shir1979, Wasow 2002, Aissen2003). Thus
theMAP is just oneof many harmonicalignmentprinciples,anda moregeneral
theoryof argumentrealizationmustintegrateall of thesefactors(assuggestedalso
by Fillmore1977andDavis andKoenig2000).

Finally, I make no predictionsaboutwhich argumentstructuresa given verb
may have (having assumede.g. that load takes onePPandtwo NP arguments).
However, degreesof affectednessare known to partly govern transitivity cross-
linguistically(cf. HopperandThompson1980, Tsunoda1981, Testelec1998), and
ditransitivity is cross-linguisticallycorrelatedwith transferof possession(Croft
et al. 2001). Thussomeaspectsof argumentstructure,which I assumeis partly
independentof linking (cf. Davis 2001),may be predictableby the samecriteria
thatgovernalternations.How theseinteractis amatterof futureinvestigation.
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