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Elementary trees for natural languages (2)(1) a. whoi did John tell Sam that Bill likes tib. whoi did John tell Sam that Mary said that Bill likes tiSWHi SOACOMP Sthat NP VPWHi V NPwho NP likes εiBill
SINFL NP VPdid V NP S∗NP tellJohn NPSamNatural Language Syntax with TAG 4/24



Elementary trees for natural languages (3)
Elementary trees are extended projetions of lexial items.Reursion is fatored away ⇒ �nite set of elementary trees.The elementary tree of a lexial prediate ontains slots for allarguments of the prediate, for nothing more.

Natural Language Syntax with TAG 5/24



Elementary trees for natural languages (4)
Besides lexial prediates, there are funtional elements(omplementizers, determiners, auxiliaries, negation) whosetreatment in LTAG is less lear. They an beeither in separate elementary trees (e.g., XTAG grammar)or in the elementary tree of the lexial item they are assoiatedwith.
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Elementary trees for natural languages: NP omplements(2) John gives a book to MarySNP↓ VPV NP↓ PPgives P NP↓to
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Elementary trees for natural languages: Sententialomplements(3) John expeted Mary to make a ommentexpeted selets for a subjet NP and an in�nitival sentene:NPJohn SNP↓ VPV S∗expeted SNP↓ VPto make a ommentThe sentential objet is realised as a foot node in order to allowextrations:(4) whom does John expet to ome?Natural Language Syntax with TAG 8/24



Elementary trees for natural languages: Multiple anhorsto make a omment: make and omment in the same elementarytree sine they form a light verb onstrution:SNP↓ VPV NPto make Nomment
NPDet NP∗a
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Elementary trees for natural languages: Modi�ersExample with modi�ers:(5) the good student partiipated in every ourse during thesemester NAP N∗Agood NPDet Nthe student
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Elementary trees for natural languages: Modi�ers
SNP↓ VPV PPpartiipated P NP↓in

VPVP∗ PPP NP↓during
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Elementary trees for natural languages: Relative lauses(1) the dog [who ate the ake℄NPDet Nthe student
NN* SNP↓ VPV NP↓ateProblem: Extraposed relative lauses:(2) Somebodyi lives nearby [whoi has a CD-burner℄.Natural Language Syntax with TAG 12/24



Elementary trees for natural languages: PriniplesConstraints on larger strutures (onstraints on �unboundeddependenies�) need not be stipulated.Instead, they follow from the possibilities of adjuntion in theextended projetions.

Natural Language Syntax with TAG 13/24



Elementary trees for natural languages: PriniplesConstraints on larger strutures (onstraints on �unboundeddependenies�) need not be stipulated.Instead, they follow from the possibilities of adjuntion in theextended projetions.Fundamental LTAG hypothesisEvery syntati dependeny is expressed loally within a singleelementary tree.
Natural Language Syntax with TAG 13/24



Elementary trees for natural languages: PriniplesConstraints on larger strutures (onstraints on �unboundeddependenies�) need not be stipulated.Instead, they follow from the possibilities of adjuntion in theextended projetions.Fundamental LTAG hypothesisEvery syntati dependeny is expressed loally within a singleelementary tree.Non-loal dependeny orollaryNon-loal dependenies always redue to loal ones one reursivestruture is fatored away.Natural Language Syntax with TAG 13/24



Elementary trees for natural languages: Your turn
(6) whih book did Harvey say Ceile had readHow do the elementary trees look like?
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Constitueny and Dependeny (1)The derived tree gives the onstituent struture.The derivation tree reords the history of how the elementarytrees are put together.
⇒ the edges in the derivation tree represent prediate-argumentdependenies; the derivation tree is lose to a semanti dependenygraph.
⇒ ompute semantis on derivation tree[Gardent and Kallmeyer, 2003, Kallmeyer and Joshi, 2003,Kallmeyer and Romero, 2008, Nesson and Shieber, 2006℄Natural Language Syntax with TAG 15/24



Constitueny and Dependeny (2)(7) John buys Bill a bookElementary trees:NPJohn SNP↓ VPV NP↓ NP↓buys NPBill NPDet Na book
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Constitueny and Dependeny (2)(7) John buys Bill a bookElementary trees:NPJohn SNP↓ VPV NP↓ NP↓buys NPBill NPDet Na bookDerivation tree: buys1 22 23John Bill a_bookNatural Language Syntax with TAG 16/24



Constitueny and Dependeny (3)(8) Bill hopes that John winsNPBill SNP↓ VPV S∗hopes
SComp Sthat NP↓ VPVwins NPJohn
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Constitueny and Dependeny (3)(8) Bill hopes that John winsNPBill SNP↓ VPV S∗hopes
SComp Sthat NP↓ VPVwins NPJohn

Derivation tree: wins
ε 1hopes John1BillNatural Language Syntax with TAG 17/24



Constitueny and Dependeny (4)(9) John expets [ Bill to win ℄SNP↓ VPV S∗expets SNP↓ VPto win
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Constitueny and Dependeny (4)(9) John expets [ Bill to win ℄SNP↓ VPV S∗expets SNP↓ VPto winDerivation tree: to_win
ε 1expets Bill1JohnNatural Language Syntax with TAG 18/24



Constitueny and Dependeny (5)(10) John persuades Bill [ PRO to leave ℄SNP↓ VPV NP↓ S∗persuades SNP VPPRO to leave
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Constitueny and Dependeny (5)(10) John persuades Bill [ PRO to leave ℄SNP↓ VPV NP↓ S∗persuades SNP VPPRO to leaveDerivation tree: to_leave
εpersuades1 22John BillNatural Language Syntax with TAG 19/24



Constitueny and Dependeny (6)(11) John seems to like BillVPV VP∗seems SNP↓ VPVP NP↓to like
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Constitueny and Dependeny (6)(11) John seems to like BillVPV VP∗seems SNP↓ VPVP NP↓to likeDerivation tree: to_like1 2 22John seems BillNatural Language Syntax with TAG 20/24



Constitueny and Dependeny (7)
(12) whih book did Harvey say Ceile had readhad_read1 2 21whih_book did_say Ceile21Harvey
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Constitueny and Dependeny (7)The derivation tree is not always the semanti dependenystruture, due to:indisernibility of omplementation and modi�ation inadjuntion, andmissing links.Example for a missing link:(3) John laims [Bill seems to win℄to_winlaimsεJohn1 Bill1 seems2
Natural Language Syntax with TAG 22/24
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