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My starting point

Preface to the second edition (1999): SYNTACT|
Why should an introduction to syntax consider more THEORY
than one framework? One reason is the way the field "
is. There is no generally accepted theoretical frame-
work. ..

Another reason to consider more than one framework
is that it is inherently unlikely that any one theory is
closer to the truth in all areas. Therefore, a textbook
that is limited to a single framework will almost cer- |
tainly be ignoring ideas that will turn out to be of ﬁ

lasting importance. .. Robert Borsley (1999)
Syntactic Theory: A
Unified Approach 2nd edn.

b |
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Preface to the second edition (1999): SYNTACTl
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closer to the truth in all areas. Therefore, a textbook
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tainly be ignoring ideas that will turn out to be of e - sg
lasting importance. .. Robert Borsley (1999)
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What happened...(® for 20 years)

©: ..ideas that will turn out to be of lasting importance — @: But which one?
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What happened...(® for 20 years)

©: ..ideas that will turn out to be of lasting importance — @: But which one?

Transformational analysis:

(72) S S
e W
NP ! NP, I
| VP I VP
[ Trumper

NP V' NP, v’
[may | (may |
{ must/ must;
will | Trumper run will | e run
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What happened...(® for 20 years)

©: ..ideas that will turn out to be of lasting importance — @: But which one?

Transformational analysis:

(72) 5 S
e W
NP I NP, I
I VP I VP
e 2 P Trumper
NP V' NP, V'
[may | (may |
{ must/ must;
[will ITrumpcr run will | e run
Nontransformational analysis: s
(70) v /\VP
+FIN [LINP [SUBJ <[1]>]
SUBJ <[1]> ‘ e
COMPS < VP > vp
+BASE Trumper
SUB] <[1]> [SUBJ <[1]>] [SUBJ <[1]>]

will run
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Today's plan:

P> Revisit the ‘to move or not to move' question
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Today's plan:

P> Revisit the ‘to move or not to move' question
» Domain: the English auxiliary system
> starting point for TG (Chomsky 1957)
starting point for non-TG (Gazdar et al. 1985)
Of interest not just to syntacticians, but also to
morphologists
psycholinguists

historical linguists, etc.
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Today's plan:

P> Revisit the ‘to move or not to move' question

Generalized
Phrase Structute
Grammar

» Domain: the English auxiliary system

» starting point for TG (Chomsky 1957)
> starting point for non-TG (Gazdar et al. 1985)
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Today's plan:

P> Revisit the ‘to move or not to move' question

Generalized
Phrase Structute
Grammar

» Domain: the English auxiliary system

» starting point for TG (Chomsky 1957)
> starting point for non-TG (Gazdar et al. 1985)

» Of interest not just to syntacticians, but also to

» morphologists
» psycholinguists
» historical linguists, etc.
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The English auxiliary system (EAS) — the NICE properties
will
(1) John

should 3 buy the book.
can
will
(2) N: John < should } not buy the book
can
Will
I: Should John buy the book?
Can
won't
C: John ¢ shouldn't » buy the book.
can't

will
E: Who will buy the book? — John < should

can
Yusuke Kubota

To move or not to move

(cf. *John buys not the book.)

(cf. *Buys John the book?)

(cf. *John buysn't the book.)

[m]

(cf. *John buys.)

e =
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The English auxiliary system (EAS) — the NICE properties

will
(1) John {should } buy the book.

can
will
(2) N: John ¢ should » not buy the book. (cf. *John buys not the book.)
can
Will
I: < Should 3 John buy the book? (cf. *Buys John the book?)
Can
won't
C: John ¢ shouldn't » buy the book. (cf. *John buysn't the book.)
can't
will
E: Who will buy the book? — John < should 3. (cf. *John buys.)
can
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The English auxiliary system (EAS) — unstresed do

(4) N: John {ddélgs } not buy the book.

Does

C: Who 4 Pousht | o book? — John 4 dd L
buys ddes

didn’t
E: John {d(”)esn’t } buy the book.

I: { Did } John buy the book?
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The English auxiliary system (EAS) — unstresed do

did
ddes

(3) *John { } buy the book.

(4) N: John {ddélgs } not buy the book.

Does

C: Who 4 Pousht | o book? — John 4 dd L
buys ddes

didn’t
E: John {d(”)esn’t } buy the book.

I: { Did } John buy the book?
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EAS in transformational syntax

(72) S S
e N e Ry
NP I’ NP, I”
I VP | VP
€ /\ Trumper
NP A NP, A
[ may may |
{ must/ | must/
will | Trumper run (will | e run

» Modal auxiliaries are raising verbs.

» They semantically take propositions as arguments.
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EAS in nontransformational syntax

» How can we do this if auxiliaries are VP-taking verbs?

(5) S
/\
NP VP
\ N
John V. VP

may come
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EAS in nontransformational syntax

» How can we do this if auxiliaries are VP-taking verbs?

(5) S
/\
NP VP
\ N
John V. VP

may come

(6) may; A\PAz.CP(z); VPsin/VPpse
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EAS in nontransformational syntax

» How can we do this if auxiliaries are VP-taking verbs?

(5) S
/\
NP VP
\ N
John V. VP

may come

(6) may; A\PAz.CP(z); VPsin/VPpse

(7) may; come;
APAz.OP(2); VPg, /VPhse  come; VPpg,
john; may e come;
J; NP Az.Ccome(z); VP, \E
john e may e come;
Ocome(j); Sin
Yusuke Kubota To move or not to move
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(9)

Some complications for the VP /VP analysis: subject position quantifier
(8) Every student can vote.

(C>V)
can; vote;
APA2.OP(2); VPin /VPhse  vote; VPpe.

every e student; can e vote;

Vst; S/VP Az.Ovote(z); VPs,

every e student e can e vote;
(Az.Ovote(x)); Sen

(10) can;

every e student;

Vst; Sf/n/vpﬁn

vote;
)\P/\?O?(P), ((Sf,’n/vPfjn)\Sﬁn)/VPbse
can e vote;
(VOtE); Skin

vote; VP,
/\//7.<>./f(v0te); (Sf,‘,,/\/Pf,‘,,)\Sﬁn
every e student e can e vote;
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Some complications for the VP /VP analysis: subject position quantifier

(8) Every student can vote. (©&>V)
(9) can; vote;
APA2.OP(2); VPsin /VPhse  vote; VPpe
every e student; can e vote;
Vst; S/VP Az.Ovote(z); VP,

every e student e can e vote;
Vsi(Az.Ovote(z)); Stin
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Some complications for the VP /VP analysis: subject position quantifier

(8) Every student can vote. (©&>V)
(9) can; vote;
APA2.OP(2); VPsin /VPhse  vote; VPpe
every e student; can e vote;
Vst; S/VP Az.Ovote(z); VP,

every e student e can e vote;
Vsi(Az.Ovote(z)); Stin

Standard solution (Bach 1980, Gazdar et al. 1985): lexical type-lifting

(10) can; vote;
APNSF . O.F (P); ((Shin/VPsin)\Stin) /VPhse vote; VP
every e student; can e vote;
Vst; Sf,‘,,/VPf,',, Aﬁ.@ﬁ(vote); (Sﬁn/VPﬁn)\Sﬁn \E

every e student e can e vote;
OVt (vote); Stin
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A ‘hybrid’ analysis of auxiliaries
» Everybody agrees:
> auxiliaries take scope over a proposition (semantically),
» but they surface in the preverbal position.
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A ‘hybrid’ analysis of auxiliaries
» Everybody agrees:
> auxiliaries take scope over a proposition (semantically),
» but they surface in the preverbal position.

P> Here's one way to implement this:

(11)

NP VP

John Aux VP

VAN

y  vote

Yusuke Kubota To move or not to move 10 / 32



A ‘hybrid’ analysis of auxiliaries
» Everybody agrees:
> auxiliaries take scope over a proposition (semantically),
» but they surface in the preverbal position.

P> Here's one way to implement this:

Cf.
(11) S (12)
/\ S
can S /\S
/\ everyone
/\ /\
NP VP
'\"P /VP\ L
John VP PP
John Aux VP N
‘ 2 V NP yesterday
|
Y vote met _'L‘/
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A ‘hybrid’ analysis of auxiliaries
(13) Ao.o(can); AF.O.Z (idet); Shinl(Shinl(VPsin/VPhse))
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A ‘hybrid’ analysis of auxiliaries
(13) Ao.o(can); AF.O.Z (idet); Shinl(Shinl(VPsin/VPhse))

NP VP
John Aux VP

VAN

y  vote
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A ‘hybrid’ analysis of auxiliaries
(13) Ao.o(can); AF.O.Z (idet); Shinl(Shinl(VPsin/VPhse))

(14)
®1; L swim;
|: f; VPﬁn/VPbse ] swim; VPpg.
john; JE
J; NP @1 e swim; f(swim); VP,
Ao.o(can); O john e @1 e swim; f(swim)(j); St "
AF O F (idet); A@1.john e @1 @ swim;
Sﬁn r(sﬁn r(VPﬁn/VPbse)) )\ff(SWim)(_]), Sﬁn {(Vpﬁn/vpbse)
@— IE

Ao[o(can)](A@1.John e @1 e swim); Oswim(j); Sep

john e can e swim; Cswim(j); Sy
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A ‘hybrid’ analysis of auxiliaries

Please read this book for details:

TYPE-LOGICAL
SYNTAX

Yusuke Kubota and Robert D. Levine
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Immediate consequences (1): subject quantifiers
(8) Every student can vote.

(15)

vote;
vote;

! . 2
vPbse \/Pf/'n/VPbSe [ ,([\7-2' ‘|
@1 e vote; f(vote); VP, NP
@2 ® @1 e vote; f(vote)(y); Skin A07.07(every e student);

/\(Pz-(P2 ® (; e vote; Vstudent;
/\!/-.f(VOte)(?/)§ Stin “\I P Stin F(Sﬁn fN P)

(& >V)

P1;

every e student e @, e vote;
Vstudent(/\:l/.f(VOte)(y)); Sfin

A03.05(can);
A@j.every e student e 1 e vote; AF . OF (ider);
)\f~Vstudent()\?/gf(VOte)(y)); Sf/n [(Vpﬁn/vpbse) Sfin r(sﬁn {(VPﬁn/VPbse))
every e student e can e vote;

(Ay.vote(y)); Srin

[m] = =

Yusuke Kubota

Dae
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Immediate consequences (1): subject quantifiers

(8) Every student can vote. (& >V)
(15)
vote; Q1; !

vote; 2

VPbse \/Pfin/VPbse [ (0-2;
@1 @ vote; f(vote); VP;, | NP :
@2 ® @1 @ vote; f(vote)(y); Sin \01.01(every e student);

A@2.2 ® @1 @ vote; Vstudent ;
Ay.f(vote)(y); Sk INP Stin[(Sin INP)
every e student e (o1 e vote;
Vstudent()\yf(VOte)(y)); Stin )\O'Q.O'Q(Can);
A@7.every e student e @; e vote; AT .OF (ider);
)\f~Vstudent()\y-f(VOte)(y)); Stin [(VPﬁn/VPbse) Stin r(sﬁn r(VPﬁn/VPbse))

every e student e can e vote; O Vistudent(Ay.vote(y)); Sen
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Immediate consequences (2): the VP/VP entry is a theorem

(16) Sfin r(sfin r(VPfin/VPbse)) = VPfin/VPbse
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Immediate consequences (2): the VP/VP entry is a theorem

(16) Sfin r(Sfin r(VPﬁn/VPbse)) = VPfin/VPbse

(17)
[(02; g, VPﬁn/VPbse]2 [(93;f; VPbse]3
;z; NP ; BV
Ao.o(can't); [01; z: NP] 92 0 @3; g(f); VPy \E
AT ~OF (idey); @1 @ @2 0 @35 9(f)(2); Shn -
Stin[(Sfin [(VPfin/VPbse))  A@2.01 @ @2 ® ©3; Ag.g(f)(2); Sfin[(VPsin/VPhse)
[E

@1 ecan'te @3; =Of(x); Spn "
can't e @3; Az.~<Of(x); VPsp

can't; AfAz.=<Cf(z); VPfin/VPpse

|3

Yusuke Kubota To move or not to move
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Immediate consequences (3): the (GQ\S)/VP entry is also a theorem

(18)  Stin[(Stinl (VPfin/VPbse)) = (GQ\Sfin)/VPbse
where GQ = Ss,/(NP\Ssn)
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Immediate consequences (3): the (GQ\S)/VP entry is also a theorem

(18)  Stin[(Stinl (VPfin/VPbse)) = (GQ\Sfin)/VPbse
where GQ = Ss,/(NP\Ssn)

(19)
[02; g; VPrin/VPbse]® [@3; f; VPhse]® /e
Ao.o(can't); [01;.7: GQJ" P2 @ 93; g(f); VPsin \e
AT —OF (ider); @10 92 0 933 F(9(f)); Srin -

Sﬁn [(Sﬁn r(VPﬁn/VPbse)) )\(p2~(Pl ® (P e Q3 )\gy(g(f)), Sﬁn r(VPﬁn/VPbse)
@1 ecan'te @3; ~OZ(f); St
can't e @3; AF.~OZ(f); GQ\S#in

can't; MfAZ . =O.Z(f); (GQ\Sfin)/VPpse

[E

\It

|3
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Not so immediate, but NICE consequences

» The auxiliary fills in the ‘preverbal gap'.
(20) Ao.o(can); AF.O.Z (ider); Sal(Sal(VPfin/VPpse))

(21) john @ come L—> john should come
EX

Yusuke Kubota To move or not to move
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Not so immediate, but NICE consequences

» The auxiliary fills in the ‘preverbal gap'.
(20) Ao.o(can); AF.OF (ider); Sal(Sal(VPsin/VPhse)) Lex

(21) john @ come L—> john should come
EX

Inversion: ‘Move @ypvp to the initial position.

(22) ACAQ.@ ® U(G); AT .F, (Sinv r(VPﬁn/VPbse)) r(sfin r(VPfin/VPbse)) Inv

(23) john @ come I—> @ john come L—> should john come
NV EX
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Not so immediate, but NICE consequences

» The auxiliary fills in the ‘preverbal gap'.
(20) Ao.o(can); AF.O.Z (ider); Sal(Sal(VPfin/VPpse))

(21) john @ come L—> john should come
EX

Ellipsis: ‘Replace @vp with @ypp.!

(22) )\0)\(0-0((9); Ag)\f%(f(P)), (Sﬁn r(VPﬁn/VPbse)) r(Sbse rVPbse)

(23) john @yp — john @ypp — john should
ELL Lex
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Not so immediate, but NICE consequences

» The auxiliary fills in the ‘preverbal gap'.
(20) Ao.o(can); AF.OF (ider); Sal(Sal(VPsin/VPhse)) Lex

(21) john @ come L—> john should come
EX

Negation (as a theorem): ‘Insert not after @vpyp.

(22) AoA@.o(@ enot); AFNg..Z(39); (Stinl (VPfin/VPhse)) [(Stin (VPfin/VPhse)) NEG

(23) john @ come N—> john @ not come L—> john should not come
EG EX
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NIE operators

Inversion: ‘Move @ypvp to the initial position.

(24) john @ come I—> @ john come L—> should john come
NV EX

Ellipsis: ‘Replace @vp with @yp e

(25) john @yp — john @ypp — john should
ELL : Lex

Negation (as a theorem): ‘Insert not after @ypvp.

(26) john @ come N—> john @ not come L—> john should not come
EG EX
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NIE operators

Inversion: ‘Move @yp,vp to the initial position.

(24) john @ come —————— should john come
Inv then Lex

Ellipsis: ‘Replace @vp with @yp /e

(25) john @p —— john should
ELL then Lex

Negation (as a theorem): ‘Insert not after @ypvp.

(26) john @ come ————— john should not come
NEeG then Lex

Yusuke Kubota To move or not to move 17 / 32



Doing it in one step: function composition

(27) john @ come IH @ john come L—> should john come
NV EX
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Doing it in one step: function composition

(27) john @ come IH @ john come L—> should john come
NV EX

(28) AoX@.@ e o(€); NF..Z; (Siny [ (VPhin/VPrse)) [(Stin[(VPfin/VPhse))  INv(ersion)
(29) Ao.o(can); AF.O.Z (ider); Sal(Sal(VPsin/VPrs)) Lex(ical insertion)
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Doing it in one step: function composition

(27) john @ come IH @ john come L—> should john come
NV EX

(28) AGAQ.@ @ 0(€); AZ.Z: (Simy [(VPsin/VPhee) ) [(Ssinl(VPsin /VPsse))  Inv(ersion)

(29) Ao.o(can); AF.O.Z (ider); Sal(Sal(VPsin/VPrs)) Lex(ical insertion)
(30) john @ come ﬁ should john come ‘first do Inv and then LEx’
EX O INV
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Doing it in one step: function composition

(27) john @ come IH @ john come L—> should john come
NV EX

(28) AGAQ.@ @ 0(€); AZ.Z: (Simy [(VPsin/VPhee) ) [(Ssinl(VPsin /VPsse))  Inv(ersion)

(29) Ao.o(can); AF.O.Z (ider); Sal(Sal(VPsin/VPrs)) Lex(ical insertion)
(30) john @ come ﬁ should john come ‘first do Inv and then LEx’
EX O INV

Theorem (function composition):

(31) a A/B o B/C = A/C
b. AlB o BIC = AIC
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Doing it in one step: function composition

(27) john @ come IH @ john come L—> should john come
NV EX

(28) AGAQ.@ @ 0(€); AZ.Z: (Simy [(VPsin/VPhee) ) [(Ssinl(VPsin /VPsse))  Inv(ersion)

(29) Ao.o(can); AF.O.Z (idet); Sal(Sal(VPsi,/VPhse)) Lex(ical insertion)
(30) john @ come ﬁ should john come ‘first do Inv and then LEx’
EX O INV

Theorem (function composition):
(31) a. A/B o B/C = A/C
b. A|[B o BJ]C = AJ|C
By composing LEx and INv, we obtain (proof omitted):

(32) Lex o Inv = Mo.cane o(€); AF.O.Z (ider); Sinv [(Stin [ (VPfin/VPpse))

Yusuke Kubota To move or not to move 18 / 32



Composition of auxiliary lexical entry and NIE operators

NIE auxiliary entries as theorems

(33) Lex o Inv = Ao.should e o(€); A\.7.00.% (idet); Siny [ (Stin[(VPfin/VPpse))
(34) Lex o ELL = Ao.o(should); A9.009(P); Stinl(Sbse [VPpse)

(35) Lex o Nec = A\o.o(should e not); \7.0.%(3); Skinl(Shinl (VPsin/VPpse))
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Composition of auxiliary lexical entry and NIE operators

NIE auxiliary entries as theorems

(33) Lex o Inv = Ao.should e o(€); A\.7.00.% (idet); Siny [ (Stin[(VPfin/VPpse))
(34) Lex o ELL = Ao.o(should); A9.009(P); Stinl(Sbse [VPpse)

(35) Lex o Nec = A\o.o(should e not); \7.0.%(3); Skinl(Shinl (VPsin/VPpse))

Side note (further theorem): Sinv

A PSG-style, ‘surface-oriented’ inverted auxiliary entry: T~
Sinv/vl:)bse VPbse

(36) Lex o Inv I should; AeAP.OP(z); Siny/VPpse/NP T~ \

Sinv/VPpse /NP NP leave

» Similarly for the other operators (proofs omitted). \ \
should John
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Some more theorems

NIE interactions

(37) a. John will come.

Will John come?

John will &.

a0 T

John will not come.

Yusuke Kubota

LEx

Lex o Inv
Lex o ELL

Lex o NEeG
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Some more theorems

NIE interactions

(37) a.

5 ® -~ 0o 2 0o T

John will come.

Will John come?
John will @.

John will not come.
Will John not come?
John will not @.
Will John?

Will John not &7

Lex

Lex o Inv

Lex o ELL

Lex o NEG

Lex o INv o NEG
Lex o NeG o ELL

Lex o Inv o ELL

Lex o INv o NEG o ELL

» This essentially follows the insight of the lexical rule-based approach in G/HPSG.
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But what if there's no modal?
Modal:

(38) john @ come —I——> @ john come L—> should john come
NV EX

(39) john @ come ——— should john come
Lex o Inv

Yusuke Kubota To move or not to move
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But what if there's no modal?
Modal:

(38) john @ come —I——> @ john come L—> should john come
NV EX

(39) john @ come ——— should john come
Lex o Inv

Do-less English:
(40) John came.
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But what if there's no modal?
Modal:

(38) john @ come —I——> @ john come L—> should john come
NV EX

(39) john @ come ——— should john come
Lex o Inv

Do-less English:
(40) John came.

(41) a. *Came John?
‘Is it the case that John came?’

b. *John came not.
‘It’s not the case that John came.
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But what if there's no modal?
Modal:

(38) john @ come —I——> @ john come L—> should john come
NV EX

(39) john @ come ——— should john come
Lex o Inv

Do-less English:
(40) John came.

(41) a. *Came John?
‘Is it the case that John came?’

b. *John came not.
‘It’s not the case that John came.

(42) john came — ?
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But what if there's no modal?
Modal:

(38) john @ come —I——> ¢ john come L—> should john come
NV EX

(39) john @ come ——— should john come
Lex o Inv

Do-less English:
(40) John came.

(41) a. *Came John?
‘Is it the case that John came?’

b. *John came not.
‘It’s not the case that John came.

(42) john came — ?

(43) john ¢ come I john come
NV
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But what if there's no modal?
Modal:

(38) john @ come —I——> ¢ john come L—> should john come
NV EX

(39) john @ come ——— should john come
Lex o Inv

Do-less English:
(40) John came.

(41) a. *Came John?
‘Is it the case that John came?’

b. *John came not.
‘It’s not the case that John came.

(42) john came — ?

(43) john @ come IH @ john come — ?
NV !
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But what if there's no modal?

Do-ful English
Suppose we had the following ‘phantom’ auxiliary that does the same thing as modals:

(44) Xo.o(did); AF .Pst .7 (idet); Sal(Sal(VPfin/VPpse)) (Lex ‘phantom LEx’)
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(44) Mo.o(did); \Z.Pst . F(idet); Sal(Sal(VPfin/VPhse)) (Lex ‘phantom LEX’)

Then, we get these ©:

(45) a. john @ come ———— john did not come

Lex o NEG

b. john ¢ come ——— did john come
LEx o Inv

c. john @ —— > john did
Lex o ELL
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Do-ful English
Suppose we had the following ‘phantom’ auxiliary that does the same thing as modals:

(44) Xo.o(did); AF .Pst .7 (idet); Sal(Sal(VPfin/VPpse)) (Lex ‘phantom LEx’)
Then, we get these ©:

(45) a. john @ come ———— john did not come
Lex o NeG

b. john ¢ come ——— did john come
LEx o Inv

c. john @ —— > john did
Lex o ELL
Actually, this one too &:

(46) john @ come ry *john did come
EX
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But what if there’'s no modal?
Dilemma: With LEx, we get both (47) and (48); without LEX, we get neither. &

(47) a. john @ come ————— john did not come
Lex o NeG

b. john @ come ——— did john come
LEx o Inv

c. john @ ——— john did
Lex o ELL

(48) john @ come L—) *john did come
EX
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b. john @ come ——— did john come
LEx o Inv
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(48) john @ come IL—> *john did come
EX

What went wrong?
P> ILEX is a phantom auxiliary! It doesn't exist.
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(47) a. john @ come ————— john did not come
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LEx o Inv

c. john @ ——— john did
Lex o ELL

(48) john @ come L—) *john did come
EX

What went wrong?
P> LLEX is a phantom auxiliary! It doesn’t exist.
> We were fooled by Do:

(49) Do(Nec/ELL/Inv) = Lex o NeG/ELL/Inv
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But what if there’'s no modal?
Dilemma: With LEx, we get both (47) and (48); without LEX, we get neither. &

(47) a. john @ come ————— john did not come
Lex o NeG

b. john @ come ——— did john come
LEx o Inv

c. john @ ——— john did
Lex o ELL

(48) john @ come L—) *john did come
EX

What went wrong?
P> LLEX is a phantom auxiliary! It doesn’t exist.
> We were fooled by Do:

(49) Do(NeG/ELL/Inv) = Lex o NeG/ELL/INv

(50) john @ come ——— did john come
Do(Inv)
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Defining Do
With f = NeG/ELL/Inv,
(51) Do(f) = Lex o f
So,
(52)

Do = Af. Lex o f

= Az, Lex(f(z))
(53)

— ApAo.p(0)(did); \ZARLPst Z(h)(ide); (S51X)(Sal(
)

where X € {S¢i[(VPfin/VPpse), SbselVPhse, Stinl (VPfin/VPhse)}
john @ come W did john come

» Do closes off the VP/VP gap by directly

> |t can't work alone. So, we predict: ©
(54) *John did buy the book.

Yusuke Kubota
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(52) Do = Af. Lex o f
= Mz, LEx(f(z))
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Defining Do
With f = NeG/ELL/Inv,
(51) Do(f) = Lex o f
So,

(52) Do = Af. Lex o f
= Mz, LEx(f(z))
= ApAo.p(0)(did); AGAR.Pst Z(h)(ides); (SpIX)[(Sal(VPsin/VPhse)IX)

where X S {Sfin r(VPﬁn/VPbse)’ Sbse rVPbse7 Sﬁn r(VPﬁn/VPbse)}

(53) john @ come ——— did john come
Do(lInv)

» Do closes off the VP/VP gap by directly applying to the NIE operators.
» It can't work alone. So, we predict: ©

(54) *John did buy the book.
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Summary:

(55)

(56)

a.

b.

The logic of do insertion
john @ come L—> john should come
EX

john @ come ————— john should not come

Lex o NEG
john @ come ———— should john come
Lex o Inv
. john ¢ —— john should
Lex o ELL
john came

john @ come —

john @ come —

. john o —_

?
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Summary:
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(56)

a.

b.

The logic of do insertion
john @ come L—> john should come
EX

john @ come ————— john should not come

Lex o NEG
john @ come ———— should john come
Lex o Inv
. john ¢ —— john should
Lex o ELL

john @ come ——— *john did come

EX

john @ come ———— john did not come
Lex o NEG

john @ come ———— did john come
Lex o INnv

. john o ———— john did

LEx o ELL
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Summary:

(55)

(56)

a.

b.

The logic of do insertion
john @ come L—> john should come
EX

john @ come ————— john should not come

Lex o NEc
john @ come ———— should john come
Lex o Inv
. john ¢ —— john should
Lex o ELL
john came
john @ come ——— john did not come
Do(NEeg)
john @ come ——— did john come
Do(Inv)
john @ —— john did
Do(ELL)
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Do insertion as a ‘last resort’ lexical operation

» Just as LEx o NEG, etc., can be thought of as an abstract lexical entries,
Do(NEeG), etc., can be through of as an abstract lexical entries.

(57) a. john came
b. john ¢ come RO, john did not come
Do(NEec)
c. john @ come ——— did john come
Do(Inv)
d. john @ LB ohn did
Do(ELL)
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» Chomsky (1957) was almost right (but not quite). ©®
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Do insertion as a ‘last resort’ lexical operation

» Just as LEx o NEG, etc., can be thought of as an abstract lexical entries,
Do(NEeG), etc., can be through of as an abstract lexical entries.

(57) a. john came

b. john @ come ———""% john did not come
Do(NEec)
Foso-dnv

c. john @ come ———— did john come
Do(Inv)

d. john @ =R, john did
Do(ELL)

» Chomsky (1957) was almost right (but not quite). ©®
> Gazdar et al. (1982) were almost right (but not quite). ©®
» Everything makes sense if we do it in logic. @
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But where did Do come from? (Warner 1993)

Stage | (early 16th century)

» Modals are established as a lexical class
» Do initially develops as an auxiliary

» Do at this stage has a lexical meaning associated with a range of pragmatic functions
» Constant rate in both inversion and affirmative contexts

Stage Il (from late 16th century onward)

» Steady decline of do in affirmative

> Affirmative do declines via blocking

> Reanalysis of do as a purely tense/aspect auxiliary in interrogative (child learning?)
= Do and tense affix as allomorphs

Yusuke Kubota
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» Constant rate in both inversion and affirmative contexts

Stage Il (from late 16th century onward)
» Steady decline of do in affirmative

> Reanalysis of do as a purely tense/aspect auxiliary in interrogative (child learning?)
> Affirmative do declines via blocking
= Do and tense affix as allomorphs

Yusuke Kubota To move or not to move 27 / 32



Where did Do come from? (Reinterpreting Warner 1993)

P> ILEX used to exist, but it got replaced by Do.
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Where did Do come from? (Reinterpreting Warner 1993)

P> ILEX used to exist, but it got replaced by Do.

Adult grammar

(58) a. john ¢ come —Q john did come (literary style)
EX
b. john @ come ———— did john come (colloquial)
Lex o Inv

» LEx is lexically associated with pragmatic focus on truth/polarity.

Yusuke Kubota To move or not to move 28 / 32



Where did Do come from? (Reinterpreting Warner 1993)

P> ILEX used to exist, but it got replaced by Do.

Child grammar

(58) a. john @ come ———— john did come (literary style)
b. john @ come ———— did john come (colloquial)
Lex o Inv

> LEx o INV is reanalyzed as a simple tense auxiliary.
(Note that polarity happens to be an inherent property of yes/no questions—so,
they ‘got it wrong’ in interpreting adult utterance.)
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Where did Do come from? (Reinterpreting Warner 1993)

P> ILEX used to exist, but it got replaced by Do.
Child grammar
(58) a. john came

Do(l
b. john @ come & did john come
Ers—eotnv

> There's not enough evidence to infer that LEx is an independent lexeme, so, the
most conservative hypothesis given available data is Do.
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Conclusion

(72) S
NP [
/\
I VP
e
NP v’
(may
| must;
will | Trumper run

NP, !
‘ ’/\\
|

Trumper

)
{must |
lwill | e run

%
+FIN
SUB] <[1]>
COMPS < VP >
+BASE
SUB]  <[1]>

» Looking at the same thing from different angles eventually pays off.
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Conclusion

(72) S S
/\ A
NP I: NP, I
e s —> ‘ i S
I VP | VP
e FE g Trumper
NP v’ NP, '
may may
must/ |must;
will | Trumper run will e run

VS.

4

(70)

v
+FIN
SUB] <[1]>
COMPS < VP >
+BASE
SUB]  <[1]>

Ao.o(may); AZ.O.% (idet); Stinl (Sthinl (VPfin/VPhse))

P> Looking at the same thing from different angles eventually pays off.

» Integrating the insights of competing approaches can lead to new insights.
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T h an kS | Generalized

Phrase Structure

TYPE-LOGICAL
SYNTAX
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Appendix: Overgeneration? (Kubota and Levine, 2020, Section 9.2.2)

(59) Ao.o(should); \Y.0% (idt); S2I(SEI(VPE./VPEs))
(60)

annoshouldo @i o
buy othe o car; think;
Of(buy(i(car)))(a);  think;
I

SfH' VP}’;:’EII/S}:+ may;
think o annoshouldo @ o AQAz.
buy o the o car; 00(z);

think (Cf (buy(i(car)))(a)); VP, VP /VP,
may ¢ think o ann o should o | o buy o the o car; i
Az.Othink(Cf (buy(1(car)))(a))(z): VBZ, NP
john o may o think o ann o should o ¢ o buy o the o car,
Othink (L1 (buy (1(car)))(a))(j): 57,
A@1.johnomay o think c ann o should o @ | o buy o the o car;
A £ Othink(Cf (buy(1(car)))(a))(j); S7, [(VP} ./ VP, )

john;

1

Ac.o(not);
AG—4,
S
(S}5 (VP /VPE,))

FAIL
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