
De
omposed PhrasalConstru
tions
Abstra
tIn this paper I suggest an interfa
e level of semanti
representations, that on the one hand 
orrespondsto morpho-synta
ti
 entities su
h as phrase stru
-ture rules, fun
tion words and in�e
tions, and thaton the other hand 
an be mapped to lexi
al seman-ti
 representations that one ultimately needs in orderto give good predi
tions about argument frames oflexi
al items. This interfa
e level 
onsists of basi

onstru
tions that 
an be de
omposed into �ve sub-
onstru
tions (arg1-role, arg2-role ... arg5-role). Iargue in favour of phrasal 
onstru
tions in order toa

ount for altering argument frames and maybe also
oer
ion without having to use lexi
al rules or multi-ple lexi
al entries.1 Introdu
tionEvery synta
ti
 theory will have to de
ide on whi
h
omponent of the grammar shoulders the burden ofsub
ategorization, the lexi
on or the syntax. Whileframeworks like HPSG and LFG are mainly lexi
alist,Constru
tion Grammar and some versions of Mini-malism are more in favour of letting the syntax domost of the labour.This paper presents an HPSG-like approa
h whi
haims at making a 
lear distin
tion between morpho-synta
ti
 elements su
h as phrase stru
ture rules,fun
tion words and in�e
tions on the one hand, andopen 
lass lexi
al items on the other. I believe thatopen 
lass lexi
al items do not have grammati
al 
on-tent in the sense that they are assigned a parti
ular
ategory and that they require parti
ular argumentframes. The fa
t that they 
an be 
oer
ed is a strongindi
ation that they do not have any �xed grammat-i
al information in the way that fun
tion words andin�e
tions do. I also believe that what Borer (2005,11) refers to as an �intri
ate web of layers of a 
omplexper
eptual stru
ture and emerging world knowledge�

is what open 
lass lexi
al items are representing. Andit is in the end this intri
ate web of layers that thelexi
al item represents that makes us prefer a parti
-ular 
ategory and argument frame.However, writing a grammar based on su
h a the-ory is a huge task, 
onsidering the enormous amountof fa
tors involved. What I will fo
us on in this pa-per are the synta
ti
 rules, the fun
tion words andthe in�e
tions that make up the grammati
al framethat the open 
lass lexi
al items appear in. I will alsosket
h an interfa
e to the �web of layers� that 
an beemployed in order to restri
t the number of possibleargument frames.The main obje
tive behind su
h an approa
h is tobe able to a

ount for altering argument frames andmaybe also 
oer
ion without having to use lexi
alrules or multiple lexi
al entries.I assume �ve argument roles that are di�erent fromthe fun
tional argument roles like Subje
t and Com-plement used in the HPSG literature. They are alsonot ne
essarily linked to fun
tions like Subje
t, Dire
tObje
t and Indire
t Obje
t. They are maybe moreinspired by the initial stratum in Relational Gram-mar (see Blake (1990)). The �ve roles are not dire
tlylinked to a parti
ular synta
ti
 realization. That is, arole 
an be realized either as a phrase stru
ture rule,as an in�e
tion or as a fun
tion word. The argumentroles are ultimately assumed to be determined by thesemanti
s of the verb, and 
orrespond vaguely to the-mati
 roles:
• Arg1-role: The agent or sour
e.
• Arg2-role: The patient.
• Arg3-role: The benefa
tive or re
ipient.
• Arg4-role: The goal.
• Arg5-role: The ante
edent.1The argument roles fun
tion as a meeting pointbetween semanti
s and syntax. I have intentionallybeen vague in the semanti
 de�nitions above, and therole names arg1-role, arg2-role et
. are 
hosen notonly be
ause similar names are used in RelationalGrammar, but also be
ause they are neutral. Onerole 
an 
orrespond to several semanti
 roles in lexi-
al semanti
s.1I use the term ante
edent (taken from Croft (1991)) as a
olle
tion term for roles like instrument, 
omitative, mannerand sour
e.1



This approa
h 
an be seen as an attempt to extra
tthe semanti
s of syntax. So given a synta
ti
 
on-stru
tion, one 
an infer 
ertain semanti
 roles eventhough one does not get the full lexi
al semanti
s. Ibelieve that the full semanti
 representation 
omesfrom the semanti
s of syntax plus the meaning thatthe open 
lass lexi
al item represents.2 Constru
tion GrammarGoldberg (1995) gives a number of phrasal 
onstru
-tions that independent of the lexi
al meaning of thewords 
an be said to have a meaning. Examples ofsu
h 
onstru
tions are:i) The English Ditransitive Constru
tion (see (1)),whi
h has the following synta
ti
 a
tive stru
ture:[SUBJ [V OBJ OBJ2℄℄,ii) The English Caused-Motion Constru
tion (see(2)), whi
h has the following synta
ti
 a
tive stru
-ture: [SUBJ [V OBJ OBL℄℄,iii) The English Resultative Constru
tion (see (3)),whi
h has the following synta
ti
 a
tive stru
ture:[SUBJ [V OBJ OBL℄℄, andiv) The Way Constru
tion (see (4)), whi
h hasthe following synta
ti
 a
tive stru
ture: [SUBJi [V[POSSi way℄ OBL℄℄(1) Sally baked her sister a 
ake. (Goldberg, 1995,141)(2) They laughed the poor guy out of the room.(Goldberg, 1995, 152)(3) He talked himself blue in the fa
e. (Goldberg,1995, 189)(4) Frank dug his way out of the prison. (Goldberg,1995, 199)Typi
al for verbs appearing in these 
onstru
tionsis that their argument frames are not ne
essarily pre-di
table from the verb's semanti
s. In Constru
tionGrammar, the argument frames 
an be 
ontributedby the 
onstru
tions, and the meaning is 
omposedby the verb's semanti
s and the 
onstru
tion it ap-pears in. There is no need to assume several verbmeanings for the same stem in order to a

ount for averb with more than one possible argument frame.Müller (2006) points out a problem with phrasalConstru
tion Grammar as presented in Goldberg(1995), namely that for example 218 
onstru
tionsare required in order to a

ount for resultatives in


onne
tion with permutations of SUBJ, OBJ andOBL, verb initial/verb �nal position, passive, mid-dle, modal in�nitives and free datives in German.And this leaves out the treatment of adjun
ts and
omplex predi
ates, whi
h 
ould make the number of
onstru
tions needed in�nite. Müller's 
riti
ism pre-supposes that the phrasal 
onstru
tions are �at. Forthe German subordinate 
lauses in (5), he assigns thestru
tures in (6):(5) a. daÿthat sothat grüngreen selbsteven JanJan diethe Türdoor ni
htnotstrei
htpaints`that not even Jan would paint the door thatgreen'b. daÿthat sothat grüngreen diethe Türdoor selbsteven JanJan ni
htnotstrei
htpaints
. daÿthat JanJan sothat grüngreen selbsteven diethe Türdoor ni
htnotstrei
htpaintsd. daÿthat einea sol
hesu
h Türdoor sothat grüngreen niemandnobodystrei
htpaints`that nobody paints su
h a door that green'(6) a. [OBL SUBJ OBJ V℄b. [OBL OBJ SUBJ V℄
. [SUBJ OBL OBJ V℄d. [OBJ OBL SUBJ V℄What is new in the approa
h that I am going tosuggest here, is that 
onstru
tions are de
omposedinto sub-
onstru
tions. This makes it possible tomaintain binary stru
tures and at the same time havea phrasal approa
h to 
onstru
tions. The examplesin (5) 
an be given the (binary) stru
tures in (7):(7) a. [[[[[COMPL℄ ARG4℄ ARG1℄ ARG2℄ V℄b. [[[[[COMPL℄ ARG4℄ ARG2℄ ARG1℄ V℄
. [[[[[COMPL℄ ARG1℄ ARG4℄ ARG2℄ V℄d. [[[[[COMPL℄ ARG2℄ ARG4℄ ARG1℄ V℄Before I explain how this 
an be a
hieved, I willdis
uss the argument roles I am assuming.2



3 Argument rolesThe �ve argument roles 
an have di�erent synta
-ti
 realizations, as the examples (8)-(12) illustrate. Ihere exemplify how the argument roles are realized inEnglish.Arg1-role: The agent or sour
e. The arg1-role
an be realized morpho-synta
ti
ally as an NP sub-je
t (see (8a)), as the passive auxiliary (see (8b)) oras the in�nitival marker (see (8
)). If the arg1-roleis realized as the passive morphology, it 
annot be asour
e.(8) a. John smashed the ball.b. The ball was smashed.
. (John tried) to smash the ball.Arg2-role: The patient. This role is usually real-ized as the dire
t obje
t (see (9a)), but if the senten
eis una

usative or passive, it 
an be realized as sub-je
t (see (9b) and (9
), respe
tively). The role 
analso be realized as the in�nitival marker (see (9d)).When realized as subje
t or dire
t obje
t, the argu-ment 
an be an NP (see (9a) and (9b)), a subordinate
lause (see 9e) or an in�nitival 
lause (see (9f)).(9) a. John smashed the ball.b. The boat arrived.
. The ball was smashed.d. (The 
ar needed) to be washed.e. John said that Mary smashed the ball.f. John promised to smile.Arg3-role: The benefa
tive or re
ipient. This roleis usually realized as indire
t obje
t (see (10a)), butif the senten
e is passive, the role 
an be realized assubje
t (see (10b)). It 
an also be realized as thein�nitival marker (see (10
)).(10) a. John gave Mary a book.b. Mary was given the book.
. (Mary wanted) to be given a book.Arg4-role: The goal. This is either a resultativeor an end-of-path, and is realized as a PP, AP or NP
omplement (see (11a)-(11
)).(11) a. John smashed the ball out of the room.b. John hammered the metal �at.
. He painted the 
ar a brilliant red.22This example is taken from Rothstein (1985, 83)

Arg5-role: The ante
edent. This is a parti
ipantwhi
h pre
edes the patient the 
hain of events. It
an be instrument, 
omitative, manner or sour
e. Itis realized as a PP 
omplement (see (12)).3(12) John pun
tured the balloon with a needle.4 Argument frames and valen
ealternationsI assume that argument frames are made up of 
on-stellations of the �ve argument roles above. Some ofthe argument frames are exempli�ed in (13). (13a)has one argument role, the arg1-role, whi
h 
onsti-tutes an arg1-frame. (13b) has two argument roles,the arg1-role and the arg2-role, and the roles together
onstitute an arg12-frame. (13
) has one argumentrole, the arg2-role, whi
h 
onstitutes an arg2-frame.(13d) has three argument roles, an arg1-role, an arg2-role and an arg3-role, and these three roles 
onstitutean arg123-frame. (13e) has three argument roles, anarg1-role, an arg2-role and an arg4-role. The threeroles 
onstitute an arg124-frame. (13f) has the threeroles arg1-role, arg2-role and arg5-role, whi
h 
onsti-tute an arg125-frame.(13) a. John smiles. (arg1-frame)b. John smashed the ball. (arg12-frame)
. The boat arrived. (arg2-frame)d. John gave Mary a book. (arg123-frame)e. John gave a book to Mary. (arg124-frame)f. John pun
tured a balloon with a needle.(arg125-frame)In this a

ount, valen
e alternations 
an be ex-plained in terms of verbs entering di�erent syn-ta
ti
 argument frames that are made up of sub-
onstru
tions. Examples (14)-(20) are taken fromLevin (1993). I have equipped ea
h example withthe 
orresponding argument frame (in parenthesis).(14) Causative/In
hoative Alternationa. Janet broke the 
up. (arg12-frame)b. The 
up broke. (arg2-frame)(15) Unexpressed Obje
t Alternationa. Mike ate the 
ake. (arg12-frame)3The distin
tion between parti
ipants that pre
ede the ob-je
t in the 
ausal 
hain (what here is referred to as the arg5-role) and parti
ipants that follow (the arg4-role) is found in(Croft, 1991, 183-240).3



b. Mike ate. (arg1-frame)(16) Conative Alternationa. Paula hit the fen
e. (arg12-frame)b. Paula hit at the fen
e. (arg14-frame)(17) Preposition Drop Alternationa. Martha 
limbed up the mountain. (arg14-frame)b. Martha 
limbed the mountain. (arg12-frame)(18) Dative Alternationa. Bill sold a 
ar to Tom. (arg124-frame)b. Bill sold Tom a 
ar. (arg123-frame)(19) Lo
ative Alternationa. Ja
k sprayed paint on the wall. (arg124-frame)b. Ja
k sprayed the wall with paint. (arg125-frame)(20) Instrument Subje
t Alternationa. David broke the window with a hammer.(arg125-frame)b. The hammer broke the window. (arg12-frame)I see the argument frames to 
onstitute general
onstru
tion types that more spe
i�
 
onstru
tions
an inherit from. The arg12-frame in (14a) is forexample di�erent from the arg12-frame in (20b) inthat (20b) is not agentive. The arg124-frame 
an beseen to have several subtypes, namely the Caused-Motion Constru
tion ((2)), the Resultative Constru
-tion ((3)) and the Way Constru
tion ((4)).Some verbs, like drip, 
an enter a great numberof argument frames, as illustrated in (21). Here 14di�erent argument frames are listed. 8 of them havepassive 
ounterparts. If one uses a lexi
al approa
h,as suggested by Müller, the number of lexi
al 
on-stru
tions be
omes quite large. It is possible to dowith only one lexi
al entry for drip here, sin
e theverb is treated more like a modi�er of the synta
ti
argument frame it appears in, rather than as a headwith full 
ontrol of its synta
ti
 environment.(21) a. arg1-frame:The roof drips.b. arg14-frame:The do
tor drips into the eyes.


. arg15-frame:The do
tor drips with water.d. arg145-frame:The do
tor drips into the eyes with water.e. arg12-frame:The roof drips water.f. arg124-frame:The roof drips water into the bu
ket.g. arg125-frame:The do
tor dripped the eyes with water.h. arg145-frame:The do
tor dripped into the eyes with water.i. arg123-frame:John dripped himself two drops of water.j. arg1234-frame:John dripped himself two drops of water intothe eyes.k. arg12345-frame:John dripped himself two drops of water intothe eyes with a drop 
ounter.l. arg2-frame:Water dripped.m. arg24-frame:Water dripped into the bu
ket.n. arg0-frame:It drips.5 AnalysisThe basi
 argument frame of a 
lause is arrived at byletting the morpho-synta
ti
 fun
tional elements inthe 
lause (phrase stru
ture rules, fun
tion words andin�e
tions) 
ontribute information about whi
h sub-
onstru
tions that have applied by means of types.An item that realizes the arg1-role, will 
ontributethe type arg1+, an item that realizes the arg2-role
ontributes the type arg2+, and so on. The argu-ment roles that are not realized will be registered withnegative types. When a 
lause is pro
essed, the argu-ment role types are uni�ed. A transitive 
lause willhave the argument role types arg1+, arg2+, arg3�and arg4�.4 As is shown in the type hierar
hy inFigure 1, the uni�
ation of the types arg1+, arg2+,arg3� and arg4� yields the type arg12. Similarly, aditransitive 
lause will 
ontribute the argument roletypes arg1+, arg2+, arg3+ and arg4�, whi
h uni�esas the type arg123.4I am not in
luding the arg5-role for expository reasons.4



link

arg1+ arg4+ arg2+ arg3+ arg3– arg4– arg1– arg2–

arg12-123-124 arg12-124-2-24 arg1-12 arg12-23 arg0-2

arg124 arg123 arg12 arg24 arg1 arg2 arg23 arg0Figure 1: The hierar
hy of argument frame typesThe argument role types, that the morpho-synta
ti
 items 
ontribute, together with the hierar-
hy of argument frames, a

ount for the possible ar-gument frames. The system allows one to 
onstraina verb to only enter a spe
i�
 frame. An unergativeintransitive verb will for example be 
onstrained tohave an arg1-frame. This 
onstraint is only 
ompati-ble with the following 
onstellation of argument roletypes: arg1+, arg2�, arg3� and arg4�. A verb 
analso be allowed to enter more than one frame. Un-expressed obje
t alternation verbs like eat (see (15))
an be 
onstrained to have the argument frame typearg1-12. It will then be 
ompatible with two 
onstel-lations of argument role types, namely arg1+, arg2�,arg3� and arg4� and arg1+, arg2+, arg3� and arg4�(see Figure 1).5In the approa
h that I have suggested, permuta-tions and adjun
t atta
hment in German do not posea problem, sin
e the stru
tures are binary, and thereis no need (as Müller 
laims) to posit 
onstraints ontrees of a depth greater than one. The di�erent sub-
onstru
tions apply independently, and it is only af-ter the whole 
lause is pro
essed that it is 
lear whatkind of 
onstru
tion they were a part of.
5Su
h an analysis is utilized in a broad-
overage HPSG-likegrammar that gives 
orre
t analysis to 25% of the senten
esin a Wikipedia arti
le, where the only adaptation to the datahas been to add missing lexi
al entries. Even though it is a
onstru
tional grammar, the number of rules is not more than49.
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