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Stru
ture of the talk� topi
: semanti
 s
ope relations below the level of synta
ti
 atoms (words)� due to them, the synta
ti
 and semanti
 stru
ture of linguisti
 expressions 
andiffer 
onsiderably� these expressions are very similar to stru
tural ambiguities� a 
hallenge for the syntax-semanti
s interfa
e� theoreti
al de�nition of the relation between synta
ti
 and semanti
 stru
ture� pra
ti
al semanti
 
onstru
tion in NLP systems: bridge the differen
e betweensynta
ti
 and semanti
 stru
ture� several interfa
e strategies that are proposed in the literature are 
ompared� expressivity� 
overageMarkus Egg, Semantikkreis, Universität Göttingen, 28. Oktober 2009 1



The data 1� well-know example: modi�
ation of inde�nite pronouns(1) everyone in this room� intuition: the modi�er s
opes between every- and -one:every- (in this room (-one))� this 
annot be modelled with standard semanti
 
onstru
tion(2)(a) lP8x:person0(x)! P(x)(b) lPlx:P(x)^ in0(x;R)(
) lP8x:person0(x)^ in0(x;R)! P(x)
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The data 2� the phenomenon o

urs a
ross languages, 
p. I
elandi
 DPs with en
liti
determiners(3) rauðared húshouse -iðDEF`the red house'� here it is not obvious how to model the relation between synta
ti
 and semanti
stru
ture� most important: semanti
 s
ope 
orresponds to the synta
ti
 `
-
ommand'� a node A 
-
ommands a node B in a tree iff� A is the immediate daughter of a bran
hing node that dominates B� A does not dominate B or vi
e versaMarkus Egg, Semantikkreis, Universität Göttingen, 28. Oktober 2009 3



The data 3� surfa
e-oriented synta
ti
 stru
tures for everyone in this room and rauða húsið(4) (a) DP¯D¯DDeveryone APin this room
(b) DP¯DAPrauða ¯DNPNhús D-ið� parallel stru
tures� s
ope doesn't show up in the syntax as 
-
ommand
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The data 4� Turkish derivation af�xes(5) ya�g�zdark.brown athorse -l�provided.with`someone with a dark brown horse'� Turkish in�e
tion: the -ip-
onstru
tion(6) yieat -y-F -ip-IP içdrink -e
e�g-FUT -im-1sg`I will eat and drink'� this phenomenon does not depend on morphologi
al transparen
y(7) Amélie opened the door for two hours(8) CAUSE(a, BECOME(for_2h0(open0(D))))Markus Egg, Semantikkreis, Universität Göttingen, 28. Oktober 2009 5



Proposed analyses� how to bridge the differen
e between synta
ti
 and semanti
 stru
ture?� Generative Grammar: synta
ti
 `prepro
essing' in the dire
tion of thesemanti
 stru
ture� underspe
i�ed analysis: very expressive syntax-semanti
s interfa
e� LTAG and LFG for Turkish: very expressive synta
ti
 
onstru
tion� the approa
hes bring with them spe
i�
 prerequisites� additional synta
ti
 layer(s)� 
omplex syntax-semanti
s interfa
e� only partial parallel between synta
ti
 and semanti
 stru
ture� dependen
y on morphologi
al stru
ture� 
omplex synta
ti
 
onstru
tionMarkus Egg, Semantikkreis, Universität Göttingen, 28. Oktober 2009 6



Previous analyses: Generative Grammar 1� `prepro
essing' of synta
ti
 stru
tures before interpreting them� semanti
ally relevant synta
ti
 stru
tures are not dire
tly visible� they are systemati
ally related to the surfa
e stru
ture� appli
ation to the modi�
ation of inde�nite pronouns (Abney 1987)� they 
onsist of a determiner and an en
liti
 noun� head-to-head movement of the noun and in
orporation into the determiner(9) DPDetDetevery N-onei
NP¯NNti

PPin this room
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Previous analyses: Generative Grammar 2� advantages of the approa
h� the parallel between syntax and semanti
s is maximised: semanti
 s
ope
orresponds to synta
ti
 
-
ommand� very simple syntax-semanti
s interfa
e (mainly fun
tional appli
ation)� disadvantages� additional synta
ti
 layer(s)� the range of inde�nite pronouns 
annot be explainedsome/any/every/no + one/body/thing� lexi
al ambiguity for the se
ond elements must be stipulated� free vs. bound version� ea
h one with a different interpretationMarkus Egg, Semantikkreis, Universität Göttingen, 28. Oktober 2009 8



Previous analyses: Generative Grammar 3� disadvantages (
td)� the analysis 
annot explain spe
i�
 restri
tions (this is problemati
 for allapproa
hes)(10) *everyone former (no reading `every former person')� the analysis (ta
itly?) presupposes morphologi
al transparen
y(11) jeder/jemand in diesem Zimmer `everyone/someone in this room'(12) etwas neues `something new'� few analyses (e.g., von Ste
how 1996) suggest synta
ti
 de
omposition of
ases like (13)(13) [= (7)℄ Amélie opened the door for two hours
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Previous analyses: Generative Grammar 4� Ste
how's analysis: �CAUSE(BECOME(open))� is phoneti
ally realised as open(14) AgrSPAméliei AgrS0TPAgrOPthe door j AgrO0Voi
ePti Voi
e0Voi
eCAUSE VPXPt j open VBECOME
AgrOTAgrS

� poststate predi
ate is synta
ti
ally a

essible for modi�
ation (as XP)Markus Egg, Semantikkreis, Universität Göttingen, 28. Oktober 2009 10



Previous analyses: underspe
i�
ation 1� underspe
i�ed representation (`
onstraint') of (16)(15) [[DP℄℄ : �

[[DPS℄℄:lP8x:�(x)! P(x)person0 ly: (y)^ in0(x;R)�

� sets of semanti
 representations (here, l-terms) are des
ribed on a meta-level� ingredients: fragments of l-terms, `holes', and relations between them� the des
ribed semanti
 representations (`solutions' of the 
onstraint) arederived by identifying fragments and holes (the `plugging' of Bos 2004)� the only solution of (15) is (16) [= (2
)℄(16) lP8x:person0(x)^ in0(x;R)! P(x)Markus Egg, Semantikkreis, Universität Göttingen, 28. Oktober 2009 11



Previous analyses: underspe
i�
ation 2� stru
tural ambiguities may also show up below the word level(17) Amélie opened the door again (Dowty 1979)(18) CAUSE(a, BECOME(again0(open0(D))))(19) again0(CAUSE(a, BECOME(open0(D))))(20) gençyoung athorse -l�provided.with`someone with a young horse/young rider'� the other 
ases are different in that there a potential reading is ruled out� open is aspe
tually bounded, its poststate predi
ate `be open' is not� durative adverbials sele
t for unbounded predi
ates, again does not� ya�g�z `dark brown' is preferably used to refer to animalsMarkus Egg, Semantikkreis, Universität Göttingen, 28. Oktober 2009 12



Previous analyses: underspe
i�
ation 3� representation of ya�g�z atl�(21) [[NP℄℄ : �

[[NPS℄℄:lx: �(x)^darkbrown0(x)horse0 lx9y: (y)^with0(x;y)�

� the sole solution of (21)(22) lx9y:horse0(y)^darkbrown0(y)^with0(x;y)� if ya�g�z `darkbrown' is repla
ed by genç `young', the 
onstraint has two solutions
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Previous analyses: underspe
i�
ation 4� this representation (and its 
onstru
tion) 
an also serve for the underspe
i�edrepresentation of s
ope ambiguity like in (23)(23) Every woman loves a man

(24)

�

8x: woman0(x)! �
love0 (x;y)

9y: man0(y) ^ �

� here the s
opally ambiguous fragments 
an be arranged in two ways that
orrespond to the two readingsMarkus Egg, Semantikkreis, Universität Göttingen, 28. Oktober 2009 14



Previous analyses: underspe
i�
ation 5� advantages� surfa
e-oriented synta
ti
 representation (words are atoms)� immediate modelling of the similarity to stru
tural ambiguities� the syntax-semanti
s interfa
e for phrase level s
ope ambiguity 
an be reused� lexi
al li
ensing for s
ope below the word level: stru
tured lexi
al entries, e.g.,for inde�nite pronouns(25) [[D℄℄ : lP8x: � (x)! P(x)[[DS℄℄ : person0� the analysis does not depend on morphologi
al transparen
y� disadvantages� the relation between 
-
ommand and s
ope is not represented� the syntax-semanti
s interfa
e is 
ompli
atedMarkus Egg, Semantikkreis, Universität Göttingen, 28. Oktober 2009 15



Previous analyses: LFG for Turkish 1� part of the ParGram proje
t (Çetino�glu and O�azer 2006)� des
ribes 
ases like (5) and (6) in terms of `in�e
tional groups' (spe
i�
 wordstems)� as 
onstituents they are a

essible synta
ti
ally for modi�
ation(26) eskiold kitapbook -larPL -�mmy -daLOC -kiKI`in my old books'(27) APNPAPAeski NPNkitaplar�mda
DSki
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Previous analyses: LFG for Turkish 2� kitaplar�mda `in my books' is an in�e
tional group� the `relative suf�x' -ki is a 
onstituent `DS' (derivational suf�x) of its own� -ki is not an ordinary suf�x (e.g., no vowel harmony; Korn�it 1997)� only an ad-ho
 solution, be
ause eski `old' pertains only to the root kitap `book'(or to kitaplar `books')� the adje
tive is in the s
ope of the lo
ative -da, otherwise, the DP would mean`old things in my books'� su
h a semanti
 
ase takes s
ope over the whole DP (see also Butt and King2005)� many more suf�xes would have to be separated as 
onstituents, whi
h wouldweaken the boundary between morphology and syntaxMarkus Egg, Semantikkreis, Universität Göttingen, 28. Oktober 2009 17



Previous analyses: LTAG 1� in LTAG (Joshi, Kallmeyer, and Romero 2007), dif�
ult 
ases like (1) 
an bemodelled dire
tly in terms of adjun
tion� synta
ti
 heads introdu
e the whole tree fragment for their proje
tion (minussub
ategorised elements) and determine its meaning� in adjun
tion a spe
i�
 internal node in a tree fragment is substituted by anotherfragment� the �rst fragment is split in two, and the se
ond fragment is inserted in between(28) (a) SNP# VP*Vlaughs
(b) VPADVsometimesVP
(
) SNP# VPADVsometimes VPVlaughsMarkus Egg, Semantikkreis, Universität Göttingen, 28. Oktober 2009 18



Previous analyses: LTAG 2� adjun
tion for everyone in this room (Kallmeyer and Romero 2008)(29) (a) DPDetevery NP¯N*N-one
(b) ¯N¯N PPin this room
(
) DPDetevery NP¯N¯NN-one PPin this room

� if modi�
ation is feasible, the potentially modi�ed expression determines how thesemanti
s of the modi�er is integrated with the semanti
s of the whole proje
tion
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Previous analyses: LTAG 3� semanti
 entries for everyone and in this room (strongly simpli�ed; Kallmeyer andRomero 2008)(30) 266666664
DP jSEM 24TOP lP8x: 1 (x)! P(x)BOTTOM 1

35

¯N jSEM 24TOP 1BOTTOM person035
377777775

(31) 24 ¯N jSEM 24TOP lx: 2 (x)^ in0(x;R)BOTTOM 2

3535
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Previous analyses: LTAG 4� uni�
ation of the TOP BOTTOM values of modi�er and modi�ed expression� result for everyone in this room24DP jSEM 24TOP lP8x:person0(x)^ in0(x;R)! P(x)BOTTOM lx:person0(x)^ in0(x;R)
3535

� in 
ase there is no modi�er, TOP and BOTTOM values of the potentially modi�edexpression are uni�ed� lexemes introdu
e tree fragments anyway, i.e., lexi
al entries for inde�nitepronouns are in this respe
t normal, e.g., (28a) and (29a)� modi�
ation is anti
ipated in the modi�ed expression just like in theunderspe
i�ed analysisMarkus Egg, Semantikkreis, Universität Göttingen, 28. Oktober 2009 21



Previous analyses: LTAG 5� advantages� the relation between 
-
ommand and s
ope is modelled� no additional synta
ti
 levels� problems� the analysis is motivated morphologi
ally� then pairs of synonyms that only differ w.r.t. morphologi
 transparen
ywould have to be treated differentlysterben/totgehen `die', benetzen/naß ma
hen `wet', . . .� this runs 
ounter to intuitions(32) die Tür fünf Minuten lang öffnen `open the door for �ve minutes'(33) die Tür fünf Minuten lang aufma
hen
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Previous analyses: LTAG 6� problems (
td)� s
ope below the word level must be modelled in the syntax, whi
h isinadequate for (at least) semanti
ally relevant in�e
tion� semanti
 
ase� tense: s
ope over quantifying adverbs, -ip-
onstru
tion(34) Amélie always went to the library� what to do in the 
ase of stru
tural ambiguity below the word level?� several potential adjun
tion sites?(35) NPN*N*at N-l�� 
areful bookkeeping in the semanti
s would be neededMarkus Egg, Semantikkreis, Universität Göttingen, 28. Oktober 2009 23



Previous analyses: LTAG 7� the -ip- 
onstru
tion� lexi
al entry for -ip:(36) VPVP# Conj-ip VP

� tree for içe
e�gim `I will eat'(37) IPDPpro ¯IVP*iç- I-e
e�gim
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Previous analyses: LTAG 8� analysis of yiyip içe
e�gim `I will eat and drink'(38) IPDPpro ¯IVPVPyi-y- Conj-ip VPiç-
I-e
e�gim
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Con
lusion� there is no optimal analysis that 
ombines all advantages� the underspe
i�ed analysis 
annot model the relation between s
ope and
-
ommand� the LTAG analysis does not generalise to morphologi
ally intransparent 
ases� the generative analysis 
annot be based onto a surfa
e-oriented synta
ti
analysis� the weight of these short
omings depends on the (theoreti
al or applied)approa
h to the syntax-semanti
s interfa
e
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The interfa
e rules 1� the semanti
 
ontribution of every synta
ti
 
onstituent C distinguishes a mainfragment `[[C℄℄'and an embedded se
ondary fragment `[[CS℄℄'� interfa
e rules address them and determine them for the 
onstru
ted 
onstituent(39) [[D℄℄ : lP8x: � (x)! P(x)[[DS℄℄ : person0� `[[C℄℄:F' expresses that the main fragment ofC is de�ned as fragment F(40) [¯X X℄ (SSI))[[¯X℄℄ : [[X℄℄; [[¯XS℄℄ : [[XS℄℄
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The interfa
e rules 2� the rule for modi�
ation(41) [¯X1Mod ¯X2℄ (SSI))[[¯X1S℄℄ : [[Mod℄℄( � )[[¯X2S℄℄
[[Mod℄℄: [[ModS℄℄ [[¯X1℄℄:[[¯X2℄℄

� the rule for proje
ting ¯X 
onstituents to XP(42) [XP ¯X℄ (SSI))[[XP℄℄ : �[[XPS℄℄:[[¯X℄℄ [[¯XS℄℄
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The interfa
e rules 3� semanti
 
onstru
tion for everyone in this room� semanti
 representations (43) [= (39)℄ and (44) of pronoun (and ¯D) and PP(43) [[D℄℄ : lP8x: � (x)! P(x)[[DS℄℄ : person0(44) [[PP℄℄, [[PPS℄℄: lPlx:P(x)^ in0(x;R)� result of the modi�
ation rule (41)(45) [[¯D℄℄ : lP8x:�(x)! P(x) person0 [[¯DS℄℄ : lx:�(x)^ in0(x;R)

� rule (42) adds the upper half of the dominan
e diamond (15)Markus Egg, Semantikkreis, Universität Göttingen, 28. Oktober 2009 30



The analysis 1: ya�g�z atl�� rule (47) des
ribes the semanti
 effe
t of af�xing -l� to a nominal base(46) [X Bs Aff℄ (morph))[[X℄℄ : [[Aff℄℄(�)[[XS℄℄ : [[Bs℄℄� (47) is the af�x semanti
s(47) [[Aff℄℄, [[AffS℄℄: lPlx9y:P(y)^provided-with0(x;y)� the semanti
s of atl� `someone provided with a horse'(48) [[N℄℄ : lx9y:�(y)^provided-with0(x;y)[[NS℄℄ : horse0Markus Egg, Semantikkreis, Universität Göttingen, 28. Oktober 2009 31



The analysis 4: The ip­
onstru
tion� the interfa
e rule(49) [V2 Bs-ip V1℄ (SSI))[[V2℄℄ : [[V1℄℄ [[V2S℄℄ : [[Bs℄℄&[[V1S℄℄� 
onstraint for (6)(50) [[V2℄℄ : 9e:e0 < e ^ � (speaker0)(e)[[V2S℄℄ : eat0 & drink0� solution of this 
onstraint(51) 9e:e0 < e ^ eat0(speaker0)(e)^drink0(speaker0)(e)
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Des
ribing the nontrivial 
ases 5: The ip­
onstru
tion� simpli�ed tense a

ount� 
onstraint for (6)(52) [[V2℄℄ : 9e:e0 < e ^ � (speaker0)(e)[[V2S℄℄ : eat0 & drink0� solution of this 
onstraint(53) 9e:e0 < e ^ eat0(speaker0)(e)^drink0(speaker0)(e)
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The analysis 5: rauða húsið� synta
ti
 stru
ture of rauða húsið(54) DP¯DAPrauða ¯DNPNhús Dið� analogous semanti
 
onstru
tion pattern as in (1)(55) lP9!x:[red0(x)^house0(x)℄^P(x)(56) lP9!x:[house0(x)℄^P(x)(57) lPlx:red0(x)^P(x)� differen
e: the modi�ed expression is synta
ti
ally 
omplexMarkus Egg, Semantikkreis, Universität Göttingen, 28. Oktober 2009 34


