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Abstract

| examinethe semanticcontrastexhibited by argument/obliquelterna-
tions (argumentrealizationalternationsvhereoneor more participantanay
be realizedeitherasa direct agumentor an oblique). Previous HPSGac-
countsof thesehave proposedhat alternatingverbsare ambiguouswhere
eachvarianthasa structuredsemanticshatmalkesdifferentparticipantsnore
or lessstructurally prominentin the semanticrepresentation.l argue that
suchaccountdail to capturethe full richnessof the contrastsxhibited by
suchalternationsandproposensteada modelthatderivesalternationgrom
thelexical entailmenteachverbassociatewith the alternatingparticipant.

1 Intr oduction

In this paperl outline a semanticanalysisof what| referto asargument/oblique
alternationsin which a verb selectdor oneor moreparticipantghatmaybereal-

izedeitherasadirectargumentor asanoblique(Levin 1993. Following Beavers
(to appeam), | aguethatwhensuchalternationsexhibit semanticcontrastst is

alwaysin termsof therelatve numberof entailmentsassociatedavith the alternat-
ing participantand| sketcha framework for capturingthisin HPSG! | useasmy

primary casestudythelocative alternation(Fillmore 1968, asexempli ed in (1).

(1) a. Johnloadedthehayontothewagon.(locatum=DO Jocation=oblique)
b. Johnloadedthewagonwith thehay (location=DO Jocatum=oblique)

In (1a) the locatum(the thing moved) is realizedasthe direct objectandin
(1b) it is realizedasan oblique marked by with. Corversely in (1a) the location
is realizedasanobliquebut asthedirectobjectin (1b). Many semantigroperties
associatedavith eachparticipantareinvariant acrossboth variants,e.g.one par
ticipantis alwaysa locationthatcomesto containthe locatum,while the otheris
alwaysa locatumthatcomeso restin or onthelocation.However, the classicob-
senation(seeAndersornl971)is thatwhichever participantis realizedasthedirect
objectrecevesa “holistically affected”interpretatior(all movedor loadedup):

(2) a. Johnloadedthehayontothewagon,but left somespacefor thegrain.
b. #Johnloadedthe wagonwith the hay, but left somespacéeor thegrain.
(3) a. Johnloadedthewagonwith thehay, but left someto Il thetruck.
b. #Johnloadedthe hay ontothewagon,but left someto Il thetruck.

I wouldlik e to acknavledgethe supportof NTT andtheLinGO projectat CSLI in thedevelop-
mentof thiswork. | would alsolik e to thankDougBall, DanFlickinger, Valia Kordoni,Beth Levin,
Carl Pollard,Mika Poss)van Sag,andthreeanorymousreviewersfor their comments.

Thisis partof alargerstudybasedn atheoryof thematicrolesassetsof entailmentsfollowing
Dowty (1991).1 use“entailment”in thesenseof Dowty's (1989)“lexical entailment”,i.e. properties
averbascribego anentity dueto its role in theevent. SeeBeavers(to appeat) for moredetailson
the Englishdatamotivating this analysisandprevious semantiavork on alternations.



In (2b) and(3b) the direct objectrealizationsof both participantsareinfelici-
tousin contets in which holistic affectednessloesnot obtainfor thatparticipant.
In (2a) and(3a), hawever, the obliquerealizationsarecompatiblewith contexts in
which holistic affectednessloesnot obtain(andthosein which it does).Thusthe
obliguerealizationsare underspeci ed for holistic affectednessit is neitheren-
tailed nor contradicted Althoughthe locative alternationandholistic affectedness
have beendiscussedxtensiely in previous literature(usuallywith respecto the
verbsload andspray), otherverbsnot normally consideredo belocative alternat-
ing verbsparticipatein a morphosyntacticallgimilar paradigmwith a relatedbut
distinctsemanticontrastasshavn in (4) for theverbcut

(4) a. Johncuthishandontherock. (handaffected;rock not necessarily)
b. Johncuttherockwith hishand. (rock affected;handnotnecessarily)

Againtherearelocatumandlocationparticipantsvhich appeato alternatebe-
tweendirectobjectandobliquerealization,andagainthereis a semanticcontrast
having to do with affectednessHowever, herethe contrastis in simple affected-
ness:in both casegshe direct objectsare affectedin someway, while the corre-
spondingobliquesare not necessarilyaffectedat all. Thereis no sensen which
“holistic” affectednesplaysarole. However, themorphosyntactisimilaritiessug-
gestthat(1) and(4) maybetwo manifestationsf the samealternationasdoesthe
factthatboth alternationsnvolve underspeci catiorof the degreeof affectedness
(similar pointsarealsomadeby Fillmore 1977 Gavron 1986 andDowty 1991).

We also seeunderspeci city contrastan the dative alternation. Ditransitive
verbsare subcatgorizedfor an agent,a theme,anda goal/recipienthat may be
realizedeitherasa rst objector asato-oblique.In bothvariantsthegoal/recipient
is invariablya (physicalor abstractgoalof the “motion” of thetheme but whenit
is a rst objectit carriesthe additionalsemanticof comingto possesshe theme
(Pesetsk 1995 Harley 2003. This is illustratedin (5), whereaninanimate rst
objectis infelicitousunlessconstruedf asbeingsomehav capableof possession.

(5) a. Johnsentaletterto London. (Locationor “LondonOf ce” reading)
b. JohnsentLondonaletter (Only “London Of ce” reading).

Theobliquevariantis underspeci edor possessiofcf. (5a) is compatiblewith
botha“London of ce” andalocationalLondonreading)but the rst objectvari-
antrequiresit (forcing a“London of ce” reading),while both variantsinvariably
involve a goal of somesort(in both cased.ondoncorrespondso the endpointof
the movementof theletter). Similar underspeci cityrelationshipsn facthold for
numeroustheralternationsincludingthosein (6)-(12) (Beaversto appeaib).

(6) Reciprocalalternation (Underspeci ed motion)
a. Thecarandthetruckcollided. (carandtruckin motion)
b. Thecarcollidedwith thetruck. (carin motion;truck notnecessarily)



(7) Conative alternation | (Underspeci ed holistic affectedness)

a. Johnatethesandwich. (sandwichall eaten)
b. Johnateatthesandwich. (sandwichnot necessarilyll eaten)
(8) Conative alternation |l (Underspeci ed affectedness)
a. Johnslashedhecarvas. (carvasaffected)
b. Johnslashedtthecarvas. (carvaspossiblynot affected)
(9) Dative alternation w/Ballistic Motion (Underspeci ed possession/goal)
a. Johnthrew Mary theball. (Mary agoalandpossessor)
b. Johnthrew theball to Mary. (Mary not necessarilypossessor)
c. Johnthrew theball at Mary. (Mary not necessarilyoalor possessor)
(10) Prepositiondrop alternation (Underspeci ed holistic traversal)
a. Johnclimbedthemountain. (entiremountaintraversed)

b. Johnclimbedupthemountain. (mountainpossiblynotall traversed)
(11) Seard alternation | (Underspeci ed existence)
a. Johnhuntedaunicornin thewoods. (unicornpresupposetb exist)
b. Johnhunted(in) thewoodsfor aunicorn.  (unicornmightnot exist)
(12) Seard alternation Il (Underspeci ed holistic coverage)
a. Johnsearchedhewoodsfor deer (woodstotally searched)
b. Johnsearchedh thewoodsfor deer (woodsmaybenotall searched)

In eachcasehedirectagumentis speci edfor asemantigropertyleft under
speci edfor the correspondingblique,wherethe exact semanticcontrastvaries
butincludesmotion,affectednesgossessiortptaltraversal etc. Thusanadequate
analysisof alternationgnustcapturethefollowing generalization:

(13) Directagumentvariantsentailmoreaboutthe alternatingparticipantthan
obliquevariants.

Furthermorethe exact contrastsare simultaneouslyerb, verb-classand al-
ternationspeci c. For example,for all “locative” alternationghe underspeci ed
propertyis the degreeof affectednessBut the exactdegreeof affectednesyaries,
andverbsclusterinto classesFor load (alsospray andsmeaj the contrasthasto
dowith holisticaffectednessyhile for cutit hasto dowith simpleaffectednesski-
nally, within a class,eachverbassociatedifferententailmentswith differentvari-
ants. Whenthe locationparticipantof spray is the direct objectit is speci ed for
total surfaceareacoverageby the locatum,whereasvhenthe locationparticipant
of loadis thedirectobjectit is speci edfor having reachednaximumcontainment
(e.g.all lled upwith thelocatum).ldeally atheoryof alternationshouldcapture
(13) in away thatadmitslexical andalternatiorspeci c idiosyncrasy



2 PreviousHPSG Approaches

PreviousHPSGanalysesiave generallyfailedto capturg 13), typically by notpro-
viding arich enouglsemantic$o capturethecontrastsl focushereonthework of
Davis andKoenig(Davis andKoenig200Q Davis 2001, KoenigandDavis 2003
2009, by far the mostin uential work on agumentrealizationin HPSG.One of
the key motivation for Davis and Koenigs theoryis the eliminationof unneces-
saryandindependentlyunmotivatedconstructgsuchasthematicrole hierarchies
andcomple predicatedecompositionsin favor of the simplestpossiblelink be-
tweenlexical semanticandargumentrealization(seeDavis 2001:25f). In prin-
ciple, sucha theoryinvolves only agumentstructureon the one handandverb-
speci ¢ entailmentsconstitutingthe verb's lexical semanticon the other where
the entailmentgleterminehow eachparticipantis realizedin the algumentstruc-
ture. Davis andKoenig(2000)andDavis (2001), however, arguethatto capture
certaingeneralizationsn intermediatdevel of semanticrepresentatiois neces-
sary namelypredicatedecompositionthatencodeaei ed proto-rolesn the Dowty
(1997 sensel donotfocushereontheir speci ¢ agumentdor atripartitelinking
theory but insteadon their analysisof the locative alternationto shawv thatit does
not provide a directway of capturingthe subtlecontrastsarguedfor above 2
Following the predicatedecompositiorapproache®f Levin and Rappaport
(1988 andPinker (1989 (amongothers),Koenigand Davis (2004) assumehat
locative alternatingverbsare polysemoushetweena changeof locationreading
(wherethelocatumcomego bemoved)andachangeof stateby meanf achange
of locationreading(wherethelocationchangestatebecaus¢helocatumis moved
into somecon gurationwith it). They encodehis via two lexical entriesfor each
verb,asshavn in (14) for spray (cf. KoenigandDavis 2004:30Fig. 25).

(14) a.Changeof state(spray  :) b. Changeof location(spray ):
spray-ch-of-st-el KEY [
ACT[] spray-ch-of-loc-el
KEY [J UNDL] ACT]
oy Chof-stel RELS [J UND[]
UND[] soA ch-of-loc-el
spray-t-of-loc-rel FIGL]
use-el ACT]
RELS [, CETDDD UND[]
soad s g:ggoc"e'

2Davis andKoenig(2000)andDavis (2001)bring up severalagumentsagainspurelyentailment
basedinking theoriesfocusingalmostentirelyon Dowty (1991). They argueagainstsuchatheory
basedprimarily on the fact that (a) someentailments suchasthosehaving to do with causation,
canoutrankor trump othersin subjectselection (b) thereexist certaincounter@amplesto Dowty's
proposedoroto-roleentailmentsand(c) Dowty's theoryonly addressefransitive verbs. However,
mostof their criticismsare speci®cto Dowty's proposaland do not necessarilyconstitutegeneral
amgumentsagainsta suf®ciently eshed out entailmentbasedtheory This paperand Beavers (to
appeab), in fact,speci®callyaddrespoint (c) in suchatheory



Eachentryhasadifferentelementary-pdicaton (EP)fromits REL(ATION)S
list asits KEY value,representinghe two possiblemeaningsassociateavith such
verbs.In (14a) thespray-th(ange)-of-d4(ate)}-rel istheKEY value,whereasn (14b)
it is the spray-ch-of-loc-el. ThedifferentKEY choicesmeanthatdifferentpartic-
ipantsarelinked to the KEY.UND(ERGOER)attributes: in (14a) the locationis
the KEY.UND, while in (14b) it is thelocatum.On KoenigandDavis's approach,
KEY.UND is alwayslinked to the direct objecton ARG-ST, meaningthat each
variantrealizesa differentparticipantasthe directobject,thuscapturingthe alter
nation® However, this approactsofar fails to capturethe semanticcontrastsince
no entailmenof holisticaffectednessor its absencejs encodedarywherein (14).

In earlier work Davis and Koenig (2000 and Davis (2001 amue that the
UND attributeis associatewvith variousverb-speci c“characteristi@ntailments”,
roughly correspondingo Dowty's (1991) proto-patiententailmentge.g. “incre-
mentaltheme”). On this approachthe presencef at leastone suchentailmentis
in facta necessargonditionfor the presencef the UND attribute in the CONT
valueof theverb(e.g.Davis's 2001:81attribute-to-entailmeincondition”). If such
entailmentsinderlieKEY.UND, we couldsimply stipulatethatKEY.UND mustbe
associateavith characteristi@ntailmentghatareunderspeci edor otherpatien-
tive attributes,thuscapturing(13) (cf. arelated,non-MRSanalysisof alternations
in causeeealizationin Spanishin Davis 2001, wherelinking to anUND featureat
thehighestlevel of decompositiortorrespondso how affectedthe causeas).

However, this approachpresentsereral problems.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 Furthermorejt fails to explain which
entailmentsare appropriatefor differentalternationge.g. affectednesgor cona-
tive andlocatve alternationstraversalfor prepositiondropalternationsetc.). The
speci city conditionon KEY.UND thusnheedso be indexed to boththe verb and
alternation.Secondthis approacHails to capturenon-undegoer alternations.In
the dative alternationthe alternatingparticipantis not necessarilyinked to UND
(Kordoni 2004 positsan additionalmacrorole)andin the reciprocalalternationin
(6) thereis not necessarian UND attribute atall. ThusmoreKEY-basedcondi-
tions mustbe stipulatedfor otherattributesthat mirror the one positedfor UND.
Third, this analysisinvolvesconsiderablgolysemy somethinghatis undesirable
if it canbeavoided,especiallysincethedifferentvariantsn eachalternatiorappear
to sharea considerabl@amountof invariantsemanticglespitethe contrasts.

Althoughakey motivationfor Davis andKoenigs analysigs theeliminationof
unnecessargemanticonstructstheir approactstill relieson a mediatinglevel of
structurebetweerentailmentandargumentstructure While noneof theproblems

3SeeKordoni (2002) for relatedHPSGwork on Greek, Davis (2001:135-140¥or a non-MRS
versionof the sameanalysis,and Van Valin (2002)for a similar approachn Role and Reference
Grammar Note that use-el and spray-ch-of-state-el, presentin the spray variant, are absent
from the spray  variant, althoughthesepresumablyare invariant acrossboth usesof spray and
shouldbe presenin bothAVMs.



discussecdhereareinsurmountablethey suggesthat this level of structuredoes
not provide the mostnaturalway to capturehe contrastsliscusse@bove. Instead,
we wantto be ableto stateconstraintsdirectly on the lexical entailmentst Once
we allow this, it maythenevenbe possibleto eliminatetheintermediatesemantic
structure.l outlinesuchatheoryin the next section®

3 A Purely Entailment BasedApproach

I encode(13) in termsof a theory of thematicroles as setsof entailmentsasin
Dowty (1989,1991). | de ne rst anindividual thematic role (following the
terminologyof Dowty 1989:76) whichis the setof entailmentshatconstituteghe
role averbassigngo oneof its participants:

(15) Forverb describingsituation , therole participant playsin is aset
of -speci c entailments , whichis 'sindividual thematicrole.

Thustheindividualthematiaole of someparticipant isthesetof all things,
from the very generalto the quite speci c, that saysabout 'srolein . Such
thematicrolesarequiterich in information. Two suchrolesareillustratedin (16)
for thelocatumparticipantsof load andspray respecitiely.

(16) | -Speci®c More General ~ MostGeneral
LOCATUM loadedontosth,..., is moved,..., is affected,...,
LocATUM sprayedutof sth, ..., ismoved, ..., is affected,...,

At averyverb-speci clevel, thesewo locatumparticipantshave idiosyncratic
semanticassociateavith themthat make themuniquefrom oneanothere.g.the
locatumof load is loadedonto somethingwhile the locatumof spray is sprayed
out of somethingonto somethingelse. At a more generallevel, eachof these
participantsis moved somavhere,an entailmentthat they sharein common,and
in factthetwo morespeci ¢ entailmentof beingmovedontoor out of something
imply this. Still moregenerally we cansaythatin someway eachparticipantis
thereforeaffectedsomehwy, i.e. changests condition(in this caseits position),an
entailmentagainboth sharein commonandonethatis againimplied by the more
speci ¢ entailments.Thusindividual thematicroleshave two propertiesrelevant
here:(a)they containveryverb-speci centailmentshatdifferentiatehembut also
sharequite a lot of moregeneralentailmentsand(b) the entailmentswithin each
role areatleastpartly structuredn termsof implicationalrelationships.

Some(thoughnot all) individual thematicrolescanbe relatedto oneanother
in termsof whatl referto asspeci city:

“Evenif onereplacesJND with attributesdirectly representinghe characteristientailmentgas
in Koenigand Davis 2003 e.g. positingan INCREMENTAL-THEME feature),this approactstill
failsto capturethe variablebehaior of the samealternationwith differentverbs.

5SeeBeavers(to appear) for further discussiorof why predicatedecompositionsisin Levin
andRappapor{Hovav) (1988,1998),Pinker (1989, Jaclendof (1990, Davis (200J), inter alia are
ill-suited to capture(13). SeeKoenigandDavis (2004 for a generakritique of suchapproaches.



(17) Forindividualthematicoles and , ismorespecicthan if

Role ismorespecicthan if containsall theentailmentof plusat
leastonemore. Not all individual thematicrolesstandin a speci city relationship
(e.g.thetwo locatumrolesin (16) donot), but oncewe de ne thematicrolesassets
of entailmentst is possiblethat someroleswill standin speci city relationships
to oneanother Onthebasisof (17), we canreformulate(13) asin (18).

(18) MorphosyntacticAlignment Principle (MAP). Whenparticipant may
berealizedaseitheradirector obligueagumentof verb , it bearsrole
asadirectalgumentandrole asanobliquewhere

Thuswe now have amoreexplicit frameavork for capturingtheunderspeci city
contrastexhibited by agument/obliqualternations However, this reformulation
doesnot predictwhich roles will bearfor a given alternationandverb . To
malke predictionsaboutthis we needa morelimited andgenerahotion of possible
contrastgo which we cantie the MAP. Following Dowty (1989),| assumehat
broadamument-markingpatternssuchasamgument/obliqueontrastarebasedn
a more generalkind of role calleda thematic role type (wherethe term “type”
hereis notrelatedto the HPSGnotionof “type”):

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

A thematiaoletypeis anintersectiorof individual thematicolesthatsenesto
cross-classifyndividual thematicrolesby meanf sharedentailmentsOf course,
therearenumeroughematicrole types(ary intersectiorof ary individualthematic
rolesis athematicrole type). As Dowty (1989)argues,only somethematicrole
typesarelinguistically interestingfor describinggeneralizationaboutargument
realization.Thesetof linguistically relevantthematicrole typesDowty refersto as
L-thematic roles Exactlywhichthematicrole typesareL-thematicrolesis nota
guestionl intendedo addres$ere but presumablyhesearevery generathematic
role typesinvolving generakntailmentaving to do with causationaffectedness,
possessiorgtc.,at the level of generalityof the mostgeneralentailmentsn (16).
For objectalternationssuchasthe locative alternationl proposethe following L-
thematicrolesarerelevantfor capturingtheappropriatgyeneralizationgyasednly
on avery generalnotion of “affectednessthat subsume$eingchangedmoved,
createddestryed, searchedor covered,i.e. differentwayssomethingcanbe dy-
namicallyactedupon(Bearersto appeab).

(20)  L-Thematic Roles  Informal De®nition Example  Individual

Thematic Roles

TOTALLY AFFECTED  Affectedto aspeci®cdegree Completely loaded or
movedentity (DO )

AFFECTED Affectedto anon-speci®aegree Loaded, moved entity
(oblique ), or cut
entity (DO )

PARTICIPANT Unspeci®edor affectedness Entity notknown to beaf-

fected(oblique )



Somethings TOTALLY AFFECTED if its individual thematicrole includesen-
tailmentsinvolving beingaffected(e.g.moved or changed}o someparticularde-
gree(e.g."holistically”) suchastherolesof thelocationandlocatumdirectobjects
in (1). Somethings AFFECTED if its individual thematicrole containsentailments
involving beingchangedmoved, createdgtc.,thoughnot necessarilyo aspeci ¢
degree,asfor instancehedirectobjectof cut (which maybealittle or alot cutin
thecourseof acuttingevent). Finally, somethings a PARTICIPANT if noparticular
affectednesss known atall, suchasthe obliqueamgumentsof cutabore b Theex-
actform of thesel.-thematicrolesis not relevant here,althoughwe couldassume
for now thatthey canbede ned asin (22) in termsof two generakntailmentghat
form animplicationalrelationshipasin (21).

(21)

(22) TOTALLY AFFECTED AFFECTED PARTICIPANT

TOTALLY AFFECTED andAFFECTED shargheentailmenthatthereexist some
degreeto which the participantis affected,andTOTALLY AFFECTED additionally
carriesan entailmentthat the degreeof affectednesss unique. PARTICIPANT is
the emptyrole. Justlike individual thematicroles,thematicrole typesalsoform
speci city hierarchiesasdemonstratetly the subsetelationsin (22). Thealterna-
tionsof individualthematicrolesin (1) and(4) (andotheralternationsyanthusbe
describedasminimal speci city contrastsin thematic role typesalong(22):’

(23) GeneralContrast : TOTALLY AFFECTED AFFECTED PARTICIPANT
load/spay : DO OBL
cut/break : DO OBL

In essencehisrepresents kind of relatvized harmonicalignmentof thematic
rolesto markednesswherethe hierarchyin (22) represents naturalprominence
hierarchyof thematicrole typesbasedon speci city/implication, andrealization
options are aligned along this hierarchyin terms of their relatve markedness,
wherethelessmarkedoptions(directargumentrealizationsprealignedto themost
prominentL-thematicrole in the hierarchyandthe moremarked options(oblique
realizations)align to the next mostspeci c¢ role (seeAissen2003 on Silverstein
1976styleanimag andde nitenesshierarchiesn differentialobjectmarking;see
Fillmore 1977 for more generaldiscussiorof prominencescalesin agumentre-
alization). The notion of minimal speci city contrastsn L-thematicrolescanbe
characterizedet-theoreticallyia a function from individual thematicroles
to individualthematicrolesasin (24), by whichwe canreformulatg(18) asin (25).

SAll of theseconceptsanbe de®nedmorepreciselyin thescalarapproacho dynamicpredicates
in Beavers(to appeam). (cf. Hay etal. 1999 in termsof constraintglynamicpredicateslo or do not
placeon the scaleghatmeasureout the temporalstructureof the event. In Hay etal. (1999 terms,
total affectednessorrespondso quantizedchangeandaffectednes$o non-quantized¢hange.

"Presumablythe mostspeci®cL-thematicrole correspondso Dowty's (1991)proto-patientole
asproposedn Bearers(to appeat), thoughl do notdiscusghis furtherhere.



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

(25) MAP (Revised): Whenpatrticipant mayberealizedaseitheradirector
obligueamgumentof verb , it bearsrole asadirectagumentandrole
asanobligue.

For example thewagonasadirectobjectin (1) hasindividual thematicrole of
type TOTALLY AFFECTED but anindividual thematicrole of type AFFECTED asan
oblique,which containsall of the sameentailmentsxceptthosethatwould make
its thematicrole type TOTALLY AFFECTED. Thisis outlinedin (26).

(26) a loadedthewagonwith thehay b.  loadedthehayontothewagon

In (26a) therole assignedo the locationparticipantinvolvesnumerousentail-
mentsof varyinggenerality This role hasthematicrole type TOTALLY AFFECTED
sinceit containsall of the entailmentsf thatrole. The onesin boldfacearethose
thatareuniqueto the TOTALLY AFFECTED role or elseimply the entailmentghat
areuniqueto it. In thecorrespondingole in (26b) the only remainingentailments
arethosethatarenotuniqueto the TOTALLY AFFECTED typeor do notimply such
entailmentsj.e. the boldfacedonesfrom (26a). Whatis left are entailmentghat
includebeingaffectedto a non-speci cdegreeandinvariantentailmentsot part
of the relevant L-thematicroles(e.g. beinga location). This individual thematic
roleis of type AFFECTED but nottype TOTALLY AFFECTED sinceit lacksthecru-
cial entailmentof beingaffectedto a speci ¢ degree. Thustheindividual thematic
role contrasin (26) is keyedto L-thematicrolesin away thatgenerates cascade
effect: verb-speci centailmentshatimply themoregenerabneg(dueto theimpli-
cationalrelationshipdbetweerentailmentsarealsounderspeci edlIn thismanner
verb, verb class,andalternationspeci ¢ contrastsareintrinsically capturedsince
contrastatonelevel of generalityforce contrastsat others.

4 Encodingin HPSG

| encodg(25) asconstraint®n v-Ixm which | presenin two parts:the constraints
onlinking directagumentsandthosefor linking obliques.l rst assumefeature
ROLESiIn eachverb's CONT value(assuminghe MRS semantic®f Copestak et

al. 2003but ignoringscoping-relatefeatureshere):

(27) roles-ms mrs & ROLES set(entailments)



Thetyperoles-me is thetype of the CONT(ENT)valueof verblexemes(and,
aswe will seebelaw, prepositiorlexemes)andthe ROLESfeaturede nesthelist
of rolesa headassigndgo its directaguments Role assignmenits donevia EPsof
typerole-rel ontheheads RELSIist:

(28) role-rel elementary-prdication & ARG1i
ROLE set(entailments(i))

Assigningrolesto the direct agumentsof verbsis doneby associatingeach
NP argumentdirectly with arole ontheverb's ROLESIist:8

(29) Directagumentlinking: v-Ixm

/ ARG-ST NP ,...NP list non-NP
ROLES [ .1 list
CONT role-rel role-rel
RELS ARGli .., ARGLi list

ROLE[] ROLE[ ]

Thus,eachNP agumentof any verb (but not non-NParguments)s assigned
somerole from the verb's ROLES list, althoughnot every role is necessarilyas-
signedto someNP amgument.Assigningrolesto PPargumentsof theverbis more
complicated As discussedhn the previous section,ideally therole assignedo ary
PPamumentis the outputof for someunassignedole onthe ROLES Iist, i.e.
arole thatis minimally contrastie in termsof L-thematicrolesto the role thata
correspondinglirectargumentcould be assigned.

(30) Obliquelinking (preliminary):v-Ixm

/ ARG-ST PP ,...,PP list non-PP
ROLES [ 1.1 Ilist
CONT role-rel role-rel
RELS ARG1j ..., ARG1j list

ROLE min{__)) ROLE min{__])

However, in additionto assuminghateachobliqueargumentrecevesa min-
imally contrastie role, we alsowantto restrictwhich oblique markers occurfor
which agumentsj.e. be surethat not ary PP canreceve ary role. To constrain

8For the remainderf the paperl ignoreirrelevantfeaturessuchasSSandLOC in the pathsto
thefeatureof interest.Theconstraintd proposehereareEnglishspeci®c.For alanguagevith more
elaboratecasemorphologywe would needto distinguishnotjust betweerNPsandnon-NPsbut also
betweerNPsmarledwith structuralcaseandNPsmarked with inherent(oblique)case presumably
in termsof a CASE feature. Note thattheseconstraintsare defaults; a particularverb canoverride
thegeneralinking if for instancet idiosyncraticallyselectsa particularobliquemarter.

®Theconstraintsn (29) and(30) arepresentedeparatelpnly for presentationgburposesThese
areintendedo bereadtogethermndthecoidenti®catiortags(thd_lsand_Is)aremeantto beunique.



which obliqguescanbearwhich roles, | assumehat oblique marlers are seman-
tically contentfulandalsohave CONT valuesof type roles-ms, contrituting in-

dividual thematicroles that must be compatiblewith the role assignedby the

verb, following in particularGawron (1986) (seealso Markantonatowand Sadler
1995, Wechsler1995, and Davis 2001 seePesetksy1995:1330n “mediated -

selection”). For example,the PPsrelevant for (1) are given in (31), wherethe
individual thematicrolessuppliedby eachprepositionrepresentheir inherentse-
mantics.

Bl) a ogrm ontq the, wagon b. ORTH with, the hay
ROLES LOCATION ROLES CAUSALLY-INTERM.
CONT . CONT .
RELS wagon.rel hay rel- .
ARG1i ARG1i

In eachcaseheindividualthematiaoleis rathergenerain naturejustspecify-
ing somebasicconditionghatits complemenmustsatisfy Therole LOCATION
simply de nesaparticipantasalocationalgoal,i.e. alocationof somesort(poten-
tially abstractto which someparticipantarrives® Following Croft (1991:178),
with assignsarole CAUSALLY-INTERMEDIATE, i.e. anentity thatis intermediate
in the event's force-dynamicstructure asillustratedin the (simpli ed) Croft-style
force-dynamidiagramin (32).

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

In otherwords,in aloadingevent Johnactsforcibly on the hay andthenthis
forceis transmittedo the wagon,which becomedoadedwith the hay This very
generathematicrolein factcoversbhoththeinstrumentahndlocatumusesof with
(cf. Levin andRappaporti988on with asa “displacedtheme”marker). To ensure
compatibility betweenthe individual thematicrole licensedby the verb and the
individual thematicrole licensedby the preposition,| assumehatthe latter must
beasupersedf theformer(similarto Gavron'sassumptionthatobliguearguments
contribute semanticalreadydeterminedy theverb):

(33) Role Actual Role Role

Thatis, theactualrole of the participantis a supersebf whatis contritutedby
the prepositionbut is a subsetf whatis contrituted by the verb (determinedoy
a minimal L-thematicrole contrastasabore). | encodethis supersetelationvia
afunction , where if and if , updatingthe
constraintsn (30) to incorporatehis:*t

191 assumehat speci®cchoicesof prepositionsg.g.on(to), in(to), are pragmaticallydetermined
andnot partof thethematicrole perse.

UThisfunctionis only for presentationatorvenienceservingto coidentifyeachentailmenin the
prepositiorrolewith somethingn theverbrole. Spellingthis outexplicitly reducesAVM readability



(34) Obliquelinking ( nal): v-Ixm
ARG-ST PP ROLES [ ] ,..,PP ROLES [ | list non-PP

ROLES [ 1.1 st

role-rel role-rel
RELS ARG1]j , ..., ARG1]j list

ROLE min(supl_I[__T) ROLE min(supl_1[_1I)

CONT

Theconstraintsn (29) and(34) determinghe MAP in (18). In thenext section
| discusshow alternationsarelicensedbasedn this.

5 Generating Alter nations

An alternationis licensedwhena verb licensesarole for a participant
andtherealsoexists an obliquemarker  which inherentlybearsa role  such
that . Thus mayberealizedeitherasa directargument(gettingits role
directlyfrom ) orasanobliqguemarkedby , gettingits role basedontheroles
licensecby and . Theconstraintonv-Ixmandalanguages lexical inventory
determing(@) whenthereis an alternationand (b) what the semanticss. For (1),
all thatneeddo be speci edfor load s alist of rolesfor directagumentsandan
ARG-ST (which may ultimately be derivable from theroles;see 7). No explicit
linking needso be stated(thoughl stipulatesubjectlinking sincel am primarily
concernedvith objectsin this paper):

(35)  oRTH Ioad
ARG-ST NP, NP, PP

ROLES [[JLOADER, LOCATUM , LOCATION

CONT role-rel
RELS ARGL1i

ROLE[]

Thusload is subcatgorizedfor two NP agumentsandone PPargumentand
licenseghreethematicroles: a LOADER, atotally affectedLocATUM (speci ¢ to
load) anda totally affectedLOCATION (alsospeci ¢ to load). Thelinking of the
rolesto ARG-ST (or theform of the prepositions)s not stipulateddirectly in the
lexical entry This allows onerole to belinkedto the remainingNP argumentand
the otherto be linked to the PP but with an underspeci edrole. The preposition
inventoryof Englishrestrictsthe possiblemanifestation®f this lexemein a head-
complemenstructureto only two kinds:



(36) ORTH loaded thewagon with the hay
DTRS V,NP ,PP ROLES [JCAUSALLY-INTERMEDIATE

ROLES ...,[JLocaTum ,[JLocAaTIiON

CONT role-rel role-rel
RELS ..., ARGlj , ARG1lk
ROLE]  ROLE min(suplJ)

(37) ORTH loaded thehay, ontothewagon
DTRS V,NP ,PP ROLES [JLOCATION

ROLES ...,[JLocaTum ,CJLocAaTiON

CONT role-rel role-rel
RELS ..., ARG1lj , ARG1lk ) e
ROLE[] ROLE min(supl(J[]))

Acceptablestructuresimilarto (37) arelicensedoy otherlocationalgoalmark-
ers(e.g.in(to)), but otherwiseno otherprepositione.g.aboutor with) satis esthe
criterionthatthe oblique marler role be a subsetf theverbrole. Likewise, pre-
sumablywith is the only CAUSALLY-INTERMEDIATE marker in English(by, via,
etc. mark more speci c means/mannemwlesnot subsetof LOCATUM ). Any
otheroblique marlers, or differentlinking with the sameones,would leadto a
uni cation failure? Furthermoreno verbalpolysemyis requiredto licensethe
alternationwhich arisesrom the underspeci edinking.3

Sincethe lexical and morphosyntactiénventory of agumentrealizationde-
vices determineghe shapeof alternationsthis approachalso makes predictions
aboutwhich alternationswill or will notoccurin a givenlanguage For example,
Frenchand Spanishboth appearto lack a dative alternationof the form in (5).
However, both languageslsogenerallylack ary type of generalallative marker
comparableto Englishto for marking goalsof motion that could alternatewith
dative a (Talmy 200Q. Corversely Finnishexempli es the otheralternatie: all
goal/recipienfparticipantsare marked in the allative caseandthereis no alterna-
tion, re ecting the generallack of a dative caseor doubleobjectconstructionsn
Finnish(Karlsson1999. Thusthe lack of alternationgs correlatedwith the gen-
erallack of certaintypesof realizationdevices. A slightly moresubtleexampleof
sucha correlationcanbe foundwith Japaneseerbsof removal. In English,verbs
of removal, like locative alternatingverbs,allow eitherthelocationor thelocatum
to berealizedasthedirectobject:

2For the ®rst object position of double-objectverbs, which hasno (overt) oblique marler in
Englishbut bearspossessionaemanticgasdiscussedn 1), the oblique-like semanticcould be
de®nedas specialtype of ARG-ST with three NP arguments,the middle one being restrictedto
possessorgr elsein termsof a specialdoubleobjectconstruction.

135eealsoMarkantonatowandSadler(1995),who lik ewise assumeainderspeci®egterbsbut with
acomple semanticsnvolving rei®edproto-rolescausefpatientsimilarto ACT/UND above.



(38) a. Johnclearedthedishesfrom thetable.
b. Johnclearedthetableof thedishes.

In (38a), wherethelocatumis the directobject,the locationis marked by the
sourcemarker from In (38b) the locationis realizedasdirect objectbut the lo-
catumis marked by of, which is historically an erstwhileablatve ( Old English
eef relatedto off accordingto the OED) andhasvariousfunctionsmarkingsepa-
ration/sourcesemanticge.g. Little (be)cameof it, We desied it of him, Shedied
of diseaseHe partookof the salag. Dueto its functionasbotha locatum(akin
to aninstrumentlandablative marker, Hook (1983 refersto of asan“abstrument”
marler. In Japaneseemoval verbsalsoalternate(cf. Kageyamal980:38,(10)):

(39) a. Ueetaa-wasyokutaku-kar syokki-o  katazulkta.
waiterTOP table-from dishes-AC cleared.

"Thewaiterclearedhedishesfrom thetable'

b. Ueetaa-wasyokutaku-q*syokki-de/kaa)  katazukta.
waiterTOPtable-ACC (*dishes-INST/from)leared.

"Thewaiterclearedhetable(of thedishes).

In (39a) the locatumis the direct objectandthe locationis marked by -kara
“from'. But in (39), whenthe locationis direct object, thereis no grammatical
way to realizethe locatumasanoblique. This correlateshowever, with ageneral
lack of anabstrumenmarlker in Japaneswith the functionality of the Englishof.
Thusthesedatare ect agenerakorrespondencef theshapeof thelexiconandthe
possibilitiesof alternationsif no marker independentlyealizesarole compatible
with acertainverb's, thenfurthermorehereshouldbenoalternatiorwith thatverh

Onepotentialproblemfor this analysisis so-called‘default” prepositionghat
markamgumentsavhenfor somereasorthe governingheadis unableto assigncase
(Chomslky 1981J). If suchprepositiongxist they presumablyaresemanticallyac-
uous(servingonly agrammaticatole), whichwould meanlicensinganemptyrole
on the approactoutlinedhere. However, anemptyrole is a subsebf ary role as-
signedby ary verb,andthusary directagumentshouldalternatewith the default
prepositiont* Clearly this is not the case. So what, then, do we say aboutde-
fault prepositions? againappealo alexical solutionby suggestinghat“default”
prepositionsimply do not exist, atleastnotin the verbaldomain.

The mostcommoncandidatefor a default prepositionis English of sinceit
occursuniversallyasa complemenmarker for nouns(e.g.the destructionof the
city/the Romans Chomsly 1970, adjecties (e.g.fond of Mary), andsometimes
prepositionge.g. off of therodk). Similar prepositionsoccurin otherlanguages
(e.g. Japaneseno likewise marksnearly all agumentsof nouns; Martin 1975.
However, asfar asl amaware,mostusesof of in the verbaldomainarein its ab-
strument/sourcase with someusesalsoasamaterial/topiaole (e.g.wroteof him,

141 would lik e to thankan anorymousreviewer for pointingout this possibilityto me.



noti ed of the plang or asa comparatie (e.g.it tastesof muttor). Thuswhile of
is perhapsa few ways polysemousit is not clearthatit is semanticallyvacuous.
As muchasit is a default prepositionin non-verbaldomainsit is in somesensea
directagumentmarker andthusshouldnot be subjectto constrainton obliques
parallelto thosein (34). A secondcandidatdor “default” statuss theagentve by
that occurswith verbsin the passie voice markingdemotedsubjects. It is well
known that virtually ary subjectof ary active transitive verb in English canbe
markedby byin the passie (Fillmore 19698, suggestinghatby carriesnoinherent
semanticexceptasagenerabroto-agenmarler. If thisis thecasehenthetheory
outlined herewould predictthat we shouldseenominatveby alternationsn the
active voice, e.g.John sawMary and By John sawMary. This | suggesis ruled
out by independentonstrainton agumentstructure.Nearly every grammatical
theoryhassomeversionof the GB ExtendedProjectionPrinciple (EPP)(Chom-
sky 1981, suchastheFinal-1Law in RelationalGrammanPerimutterandPostal
1983, theSubjectConditionin LFG's Lexical MappingTheory(BresnarandKan-
ena 1989, andconstraintdn HPSGthatthe rst elementof averb's ARG-STbe
anNP (Ginzhurg andSag2000. As muchasit is truethatlanguagesendto resist
non-NPsubjectgexcept CPs)thenwhat rulesout a by alternationare constraints
on argumentstructurepreventing oblique rst aguments(exceptwherelexically
speci edby theverb,i.e. dative subjectdn Russiaror Icelandic). Thustheredoes
not appearto be ary evidenceof a truly default prepositionin Englishfor verbal
agumentmarking,andl amnotawareof ary suchevidencein ary otherlanguages.

6 Comparisonto Ackerman and Moore

Theapproachproposederebearsomesimilarity to AckermarandMoore's (2001)
approacho obliquerealization,anda discussiorof the differencesds certainlyin
order AckermanandMoore (2001)proposehatdirectargumentsare“more proto-
typical” thanobliquesrelative to Dowty's proto-rolesaccordingo their PARADIG-
MATIC ARGUMENT SELECTION PRINCIPLE (ibid.:169,(2)):

(40) PARADIGMATIC ARGUMENT SELECTION PRINCIPLE:
Let and be relatedpredicateswhere and
arecorrespondin@rguments If and exhibit differentgrammati-
calencodingsand is moreprototypicalwith respecto aparticularproto-role
than ,then 'sencodingwill belessobliquethan 'sencoding.

Thusfor AckermanandMoore every alternationre ects a paradigmatiaela-
tionshipbetweenwo verbformswith differentthematicrole andamgumentstruc-
ture assignment.One form takesagument asa directagument,the secondas
anoblique,andthe former assignsa “more prototypical’roleto thanthe latter
However, what Ackermanand Moore meanby “more” prototypicalis not speci-

ed. Theanalyseshey proposenvolve the directagumentbearinganadditional
proto-roleentailmeninotborneby theoblique. However, nothingin theirapproach
indicateg(a) which proto-roleentailmentswill vary for a givenalternationand(b)



whetheror not the lessprototypicalrole containsary non-proto-roleentailments
not assignedo the more prototypicalrole, including even the negation of one of
therelevant proto-roleentailments On my approachthe contrastsareassumedo
follow from amoregenerahotionof possiblecontrastand“more prototypical’is
givenaspeci c interpretatiorin termsof underspeci city makingastrongerclaim,
aswell asdetailinghow theseentailmentsonnecto moreverb-speci cones.
Furthermore my approachthoughde ning thematicroles as setsof entail-
ments,is notweddedto proto-rolesandthuscapturesa broadersetof generaliza-
tions. For direct objectsthereis evidencefor a proto-patientanalysisgiven the
variability in whatcanbe anobject,for instanceall of the L-thematicrolesabove
arefoundassociatedvith the objectof someverbin English:

(41) a. Johnatethebread. (TOTALLY AFFECTED)
b. Johntorethebread. (AFFECTED)
c. Johntouchedhebread. (PARTICIPANT)

Thedirectobjectmaybeamearlyary role providedit is themostlik e theproto-
patientfor a givenverb,andsimilarly subjectsshav awide rangeof thematicrole
variability, suggesting proto-agentainalysisor subjecthoodHowever, thereis no
evidencefor a correspondingproto-recipient’role for rst objectsof ditransitive
verbs,since rst objectsare catgorically possessoréor perhapsmore generally
thesubjectof somekind of HAVE predicateasin Green1974). No ditransitve verb
selectsa rst objectthatdoesnot meetthis requirementi.e. thereis no ditransitive
takingagoalasa rst object.However, the MAP givenin (18) nonethelespredicts
the semanticof dative alternationasdiscussedn 1, sinceit makesclaimsabout
therolesassignedo directamgumentsvs. obliquesregardlessof whethera proto-
roleisinvolvedin theanalysist is notclearhow AckermanandMoore's approach
explainsthis, suggestinghatthe analysigoroposederehasbroaderapplication.

7 Conclusion

Theapproacho agument/obliqualternationgproposederehasthreeadvantages
over previous work. First, it captureshe generalunderspeci city contrastshat
govern suchalternationsanddoesso in a way that transparentlyinks verb, verb
classandalternationspeci ¢ generalizationsindividual thematicrolesinherently
clustertogetherat differentlevels of granularityin termsof sharedentailments,
predictingthat verbswill clustertogetherinto classeghat behae similarly for
certainsemanticcontrasts.Alternationsoperateat a very high level of generality
(thelevel of L-thematicroles)andthuslarge numbersof looselyconnectedrerbs
may undego the “same” alternationskeyed to very generalsemanticcriteria but
manifestthesealternationsn differentways. Second this approachreduceshe
amountof polysemyneededo capturealternations.Third, the form-to-meaning
mappingis encodedvithout intermediatestructuresuchas predicatedecomposi-
tionsor structuredEPsasin KoenigandDavis (2004). This approachldoesassume



thematicrole types,an additionalconstrucineededo develop a generatheoryof
possiblecontrastsHowever, the existenceof thematicrole typesfollows naturally
from assuminghatthematicrolesaresetsof entailmentssincesetsof entailments
may inherentlysharemembergthoughasnotedabore only certainthematicrole
types, the L-thematicroles, are relevant for linguistic generalizations).The ad-
ditional semanticcontructspositedby predicatedecompositiortheories however,
involve atypeof structurehatdoesnotfall organicallyout of theentailmentserbs
associatevith theiraguments.

However, this analysisis by no meanscomplete;l have ignoredseveralissues
here. First of all, thereis the questionof how subjectand objectlinking happen
more generally and for this we presumablystill needa proto-roletheoryasin
Dowty (1991). In this sensehe approactoutlinedhererepresents steptowards
bringing obliquesinto the theory of Dowty. Second,l have not dealtherewith
verbsthatdo not undego alternationge.g.putand Il areEnglishlocative verbs
thatdo not alternate).However, thesecanbe analyzedn termsof proto-rolesas
well, wherefor averblik e load thetwo participantsareequallyasproto-patientie,
while putand Il asymmetricallyassociateanore proto-patiententailmentswith
oneamument,ensuringthatit is alwaysthe direct object. For moreon thesetwo
points seeBeavers (to appear). Third, | have not dealtwith non-semantically
basedalternationsj.e. thosethat do not mark a differencein interpretation(e.g.
JohnblamedJo for his problems/higproblemson Jo). However, it is well knovn
that otherfactorsmay govern alternationssuchasanimag, referentiality hear-
iness,de niteness,etc. (Erteschik-Shirl979 Wasav 2002 Aissen2003. Thus
the MAP is just one of mary harmonicalignmentprinciples,anda moregeneral
theoryof agumentrealizationmustintegrateall of thesefactors(assuggestedlso
by Fillmore 1977andDavis andKoenig2000.

Finally, I make no predictionsaboutwhich agumentstructuresa given verb
may have (having assumedk.g. that load takes one PP andtwo NP aguments).
However, degreesof affectednessre known to partly govern transitvity cross-
linguistically (cf. HopperandThompsonl98Q Tsunodal981, Testelecl999, and
ditransitvity is cross-linguisticallycorrelatedwith transferof possessiorfCroft
etal. 200). Thussomeaspectof agumentstructure which | assumes partly
independenbf linking (cf. Davis 2001), may be predictableby the samecriteria
thatgovernalternationsHow thesenteractis a matterof futureinvestigation.
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