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Introdu
tion The 
lass of possible natural languages is mu
h smaller than one would expe
tfrom our present models of syntax. [Gol67℄Considered here:Nonsuper�niteness,polysize model property,tree model property, andunderspe
i�
ation.Not 
onsidered here:(EÆ
ient) re
ognizability (linear, P, NP), learnability (Gold, PAC, . . . ), 
losureproperties, and invarian
e properties (disjoint union, generated substru
tures,bisimulation).NSF PMP TMP Underspe
i�
ationComplexity Learnability Closure Invarian
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Nonsuper�nitenessDe�nitionA linguisti
 theory is nonsuper�nite if it does not generate all �nitelanguages.TheoremNo super�nite 
lass of languages is learnable in the limit from positivedata [Gol67℄. NSF PMP TMP Underspe
i�
ationMinimalism [Sta97℄ - ? ? ?HPSG - ? ? ?MotivationLearnability and linguisti
 intuition.Anders S�gaard (Univ. of Copenhagen) Mathemati
s and linguisti
s February 8 2007 3 / 10



Polysize model propertyDe�nitionA linguisti
 theory has the polysize model property if any derivationstru
ture for G;! is at most in O(j!jk).HPSG: type1 ! hfeat1 type1in =? Spa
e2 412 4096NSF PMP TMP Underspe
i�
ationMinimalism - X ? ?HPSG - - ? ?MotivationRe
ognizability and 
ognitive neuropsy
hology.Anders S�gaard (Univ. of Copenhagen) Mathemati
s and linguisti
s February 8 2007 4 / 10



Tree model propertyDe�nitionA linguisti
 theory has the tree model property if any derivation stru
turefor G;! is equivalent to a (possibly unordered) tree stru
ture.HPSG:"feat1 1feat2 1#NSF PMP TMP Underspe
i�
ationMinimalism - X X ?HPSG - - - ?MotivationSubsumption (re
ognizability and learnability) and 
onservativity.Anders S�gaard (Univ. of Copenhagen) Mathemati
s and linguisti
s February 8 2007 5 / 10



Underspe
i�
ation (I)Lexi
al ambiguity in linguisti
 theories:Minimalism: v /snore/ & n /snore/HPSG: �phonDsnoreE�! h
at n _ viMotivationLearnability [Kan98℄, re
ognizability [SH07℄ and 
ognitive neuropsy
hology.Eviden
e from 
ognitive neuropsy
hology for underspe
i�
ation ofmorphologi
al features [PJE04℄,synta
ti
 
ategory [Far01℄, andargument stru
ture [PF01℄.Anders S�gaard (Univ. of Copenhagen) Mathemati
s and linguisti
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Underspe
i�
ation (2)Synta
ti
 ambiguity in linguisti
 theories:Minimalism: =d +
ase =d v speaks and �HPSG: Appli
ation of multiple ID s
hemata and non-bran
hingextensions.MotivationLearnability [Kan98℄, re
ognizability [SH07℄ and 
ognitive neuropsy
hology(1010 parses for n = 10).Underspe
i�
ation te
hniques foratta
hment,linking, andquanti�
ation (see [SH07℄ and ref. therein).NSF PMP TMP Underspe
i�
ationMinimalism - X X -HPSG - - - XAnders S�gaard (Univ. of Copenhagen) Mathemati
s and linguisti
s February 8 2007 7 / 10



Con
lusion (1)NSF PMP TMP Underspe
i�
ationComplexity Learnability Closure Invarian
eDerived +=�'s: Re
ognizable Learnable Copying P Veri�
ationMinimalism + - - +HPSG - - + -Minimalism satis�es upper bounds, whileHPSG satis�es lower bounds.Anders S�gaard (Univ. of Copenhagen) Mathemati
s and linguisti
s February 8 2007 8 / 10



Con
lusion (2)ObservationHPSG subsumes Minimalism.=n d -
ase every + n language =) �PPPP����d -
ase every language2664phon every language
at 1sub
atD 2E 3775XXXXX�����2664phon every
at 1sub
atD 3 , 2E3775 "phon language
at 2 #
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Con
lusion (3)
A Minimalism G = h(PhonFeat [ SemFeat); (BaseCats [ SelFeat [Li
eeFeat [ Li
orFeat);Lex ; fmerge;movegi translates into anHPSG hhTypes;vi;Pr
psi s.t.I hTypes;vi wrt. Attr =f
at,sub
at,phon,sem,slash,qstoreg [ (Li
eeFeat \ Li
orFeat),I and Pr
ps 
ontains three s
hemas, e.g. Merge, Covert Move and OvertMove.MotivationComparison and 
omputational support.
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