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SMT: Strong Minimalist Thesis

Outline:

* Introduction: atoms and molecules of syntax

* SMT Parser: system architecture

* Theory and Computation Model: some highlights
* SMT: motivating optimal simplicity



0-configurations: from atoms to molecules

* A smallinventory of 8 @
syntactic atoms, e.g.: < < <

v (little v)

* R (verbal root)

* appl (Applicative) . N R
E * N (nominal) deverbals 5 .

. . A -ness

* A(adjective)
E e adv

* INFL,, (inflection) < : F’e ‘@V

C

neg Can ask serious questions:

: (e
INFLg
e etc. * How complex can a 6-configuration get? @
* Are all combinations attested?
INFLg
3

morphemic atoms * etc.




0-configurations: from atoms to molecules

« Form molecules (Merge): * EXT (rnalizat' Antions:
* atratnarrived / *arrives,a train v

Minimal Search

(MS) * there arrived a train (expletive)
p * untren llega-/ llega untren
IA * dos trenes ll%gava—f llegan doSitrenes
pronounce v * {Vg,{Rg, A} <}:: propositional domain
1A * pst arrive train, (arrived a train) @
ﬁ * pres llegartren, (llega un tren) INFL,
don't
pronounce * {C, {INFLg, {vg, {Re, IA}} <£| clausal domain
3sg pst arrive train,

. arrived train, <£‘ Amalgamation
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0-configurations: standard molecules

: * Unaccusative
* There's a set of legible Q ¢ e (Re, IAY)
molecules wrt. INT N YA e ] fall
(Interpretation) 6 €8 ar.r've :
. limited set of @\E’—EA * Unergative
molecules RN * {EA, {vr.e; R}}
* information stored in * dance / walk
LEX(L.G);,'(;O”) . ®,EA » Transitive (simple)
* mapping from words .
to atoms/molecules RYR — A {!EA’ {V3=9’{R9’ AL
3 * like / kick

acquired by hearer



— 0
* Low applicative u 62_
R R

* e.g. gustar (cf. like)

 Ellegustaaella v
* "She likes him" l
¢ {Vappl’ {IA: {Rappl:O, {apple, |A-D+ app 6 R \Il é R T R
: appl
Agreement (MS): | IA-DAT
Me gusta el libro @
me.SG.DAT please.SG.PRES the.SG.M book.SG.M INFL
¢
Me gustan los libros
me.SG.DAT please . PL.PRES the PL.M book.PL.M @
"[ like the book/books" Q



0-configurations: standard molecules

e gustar (cf. like) ‘

* (Vappo (1A, {Rappier {applo, IA-DATH) - @\
« EXT options: R L A
« El le gusta a ella (A edge of INFL,P) appl\e
he CL.DAT please DAT her ¢ ( appl — |A-DAT
"She likes him" gustar L5 O
* Legustaélaella in situ CL.DAT
* Le gustaaellaél perhaps RP-internal scrambling — _
* Aella le gusta él IA-DAT edge of INFL,P Clitic doubling
| obligatory in
* Le gusta el pro drop standard
Spanish
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0-configurations: standard molecules

* gustar (cf. like) ‘

* (Vappt: {1A, {Rappre, {aPPle, IA-DATI}} o @
i R
mws (R )5 |A
l\e

* EXT options: e appl — |A-DAT

o *El gusta a ella |IA edge of INFL,P gustar == 0

* *Gustaélacella in situ CL,DAT

* *Gusta aella él perhaps RP-internal scrambling \ Slitie doubl

* *Aella gusta él IA-DAT edge of INFL,P blgatoryin

* *Gusta él pro drop standard

Spanish
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0-configurations: standard molecules

arrive %}7 gustar
0

0
dance Q— EA
R

like %ﬁ expect

eIA

appl
|A-DAT

CL.DAT

EA persuade qe— EA
R

RAISING TO OBJECT

VW-

ol
\%



0-configurations: some impossible molecules

Can't stack in the wrong order

V
o *{IA, {RG: VR}} arrive @ ‘

Can't build arbitrary large molecules

* X{vr, {lA, {Re, {IA, {Re, {Re, IA}}}}} R IA

* {EA, {VR:G: {IA, {Rappl:e’ {apple, IA'DAT}}}}} e \
Note: 3 non-6-introducing atoms: N

* be prog o) @

* have perf I S

* be passive Largest 8-

. le(7)ASP configuration: R

 can/could etc. modals 3 arguments R T A

* neg N

+ adv/PP app

Note: serial verbs (mono-clausal) app. T |A-DAT

¢ e'g° {EA: {VR:Gs {{RG, RG}’ IA}}} or {EA: {VR:O: {{R97 IA}:{RG’ IA}}}

* argument sharing is required (still can't violate molecule 6-limits)

* uses FormSet (SBO)

* (unpublished) joint work with J. Ginsburg, H. Terada & M. Matsumoto
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Clausal domain: molecules

* Form clausal molecules (Merge):

A train arrived / There arrived a train

MS
- MS

Did a train arrive? yes-no Q don't
Did there arrive a train? Who pronounce
What arrived? wh-Q A
Bill likes John \J\ /L

+ {C, {INFLy, {Bill, {Vre, {Rs, John}}}}} pronounce O wWhn
Did Bill like John? yes-no Q : | v

* {Cq {INFL, {Bill, {vg., {Re, JOhN}}}}} “"Y R — John
Who likes John? pres e ©

* {Co {INI.:L¢,' {who, {vg.g, {Rg, JOhN}}}}} . like 4}
Who did Bill like? do-support (EXT requirement) —

* {Cq, {INFLg, {Bill, {vg.s, {Re, Who}}}}}

pronounce
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SMT: Strong Minimalist Thesis

Outline:

* SMT Parser: system architecture
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Parser Model: view #1

* Workspace (WS):
« SBO space

e atoms inserted
from LEX

* Merge fires! builds
molecules
* LEX ambiguity =
multiple WSs (no
sharing)

* who: wh-noun vs.
relative pronoun

* man:nounvs.verb pys | J

Mary T1ikes John

Amalgamation: likes
13



Parser Architecture: view #2

* Process view:

SBOs
Merge
Words mmy WS: LEXmm = DWS: SOum ?
(a sequence) LEX heads: . convergent: (a sequence)
unordered Extra single syn.
L obp
COlOrleSS furiously, colf)rless [and] green ideas
» sleep, {C, {INFL,, {furiously,, {{ideas, {{greeng, ideas}, furiously sleep
reen ideas . green [and] colorless ideas
fleep ;/Iill;eﬁ;e:pr.eds {colorlessg, ideas}}}, {Vsleep:B:pres’ sleepgii sleep furiously
ideas
furiou sly greeng old example, with a modern  *Furiously sleep
{...} FormSet analysis ideas green colorless

colorlessg
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file:///Users/sandiway/Desktop/coding/smtparser/lslt_p94c/output.html
file:///Users/sandiway/Desktop/coding/smtparser/lslt_p94c/output.html

Parser Architecture: view #2

* Process view:

SBOs
Merge
Words iy WS: LEXmmp  * words ;
FormSet o
(a sequence) LEX heads: . convergent: (a sequence)
unordered single syn.
N cagles that
j-
swim fly
eagles that fly o2 NpL, (G INFL, feagles, {Cronan {INFL, {instinctively,,  instinctively
: . : swim:o:pres H .
lnSFlnCtlvely instincricive lyv {eagles: {Vfly:B:pres, ﬂyz}}}}}}, {szim:O:presa SWImﬂ}}}} sSswim
Swim fly, Viyo:pres {C, {INFL,, {instinctively,, {{eagles, {C,q|.that» {INFL,,
IN FLV Crel:that {eagles’ {Vﬂy:B:pres’ ﬂyz}}}}}a {szim:e:pres’ SWimz}}}}}

eagles
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Parser Architecture: view #2

* Process view:

SBOs

Merge SO,
+
Words iy FormSet WS: SO mm words .;
(a sequence) LEX heads: convergent: (a sequence)
unordered single syn.
obj.

they are planes 1:l-ye:presp Vfly:G Vv:prog:pres INI:I-v:pl they

ﬂylng planes flying, beg Vbe:6:pres INFL":pl they {C’ {INFLv:pl’ {Vv:prog:pres, {they, {Vfly:ea {ﬂye:presp, planeS}}}}}}
planes 1 r {C, {INFLy.pi, {they, {Vpe.0:pres: {DE6, {Planes, {flyingg, planes}iiii}

planes ﬂ-yrzl:presp Vﬂy:e Vv:prog:pres INFLv:pl they
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Parser Architecture: view #2

Chomsky (1955/1975), LSLT

The grammar must generate a set of grammatical sentences on the
basis of a limited corpus: Is it correct to identify ‘“‘grammaticalness”
with “significance” ? I think that it is not. If we take ‘“‘meaningfulness”

or “significance” seriously, I think we must admit that

2 colorless green ideas sleep furiously

is thoroughly meaningless and nonsignificant, but it seems to me that as
a speaker of English, I would regard this as a “grammatical” sentence,

Chomsky (1956), 3 models

equivalent derivations of the sentence Pthey are
flying planes®, reducing to the diagrams:

(24) # " sentence " # # "Sentence " #
RN } ~
w NP VP
7\ | AN
they Verd NP they Ver KP
are flying planes are flying planes

Hence this sentence will have two phrase
structures assigned to it; it can be analyzed as

Chomsky (2013), POP

One early puzzle, still alive, has to do with a simple but curious fact, never recognized to be |
it is. Consider the sentences (6):

(6) (a) can eagles that fly swim?
(b) instinctively, eagles that fly swim

In (b), the adverb is associated with swim, not fly. Similarly, in (a), the question is about abilit
cases, that is clear from the interpretation, and is also shown by morphology, e.g., (7) but n

(7) are eagles that fly swimming?
(8) *are eagles that swimming fly”

Sentence (8) does not ask whether it is the case that eagles that are swimming fly. As i
interpretations of (6a,b), that is a fine thought, but it cannot be expressed by (8). Something ab:




SMT: Strong Minimalist Thesis

Outline:

* SMT Theory and Computation Model: some highlights
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SMT Theory Highlights

Three examples:

* M-gap: subject control example
* FormSet: unbounded, unstructured coordination example
* Raising to Object: expectvs. persuade

19



Markovian Gap (M-gap)

Chomsky (2021), GK pg.21

Copies can be assigned a 8-role only once, but inscriptions with distinct 8-roles

can be copies. That possibility is exemplified. Take the sentence form (7):
(7)  John tried [X to win]
Suppose X is John. In this case, X can delete, unlike John saw John. The difference is

that there is no ®@-Theory violation. There are two 0-assigners, 7y and win.
Application of IM to form (7) would violate DuaLITY OF SEMANTICS, but
| there is no barrier to FC. Hence the <Jobn, John> pair is an M-gap.

~

OF DEMANTICS. lherefore the IIVI-configuration must be an VI-gap. In this case

M-gaps yield obligatory control — a module enabled by SMT and LSCs (specifi-
cally Duarity or SEmMaNTICS).*?

SMT therefore captures Norbert Hornstein’s important insight about simi-
larity of raising and control; similarity, but not identity, because there are two kinds
of IM-configurations, one derived from Merge and the other from FC: trace and
PRO in traditional terms; I'll keep the terms for expository convenience. INT can-
not distinguish them, but other operations can, and do. They differ in many ways.

20



Markovian Gap (M-gap)

* This means perception provides an incomplete WS
8-configuration }\ * To satisfy B-theory, we need this SMT parser operation

Words:\John tried to win Chomsky (2021) GK, fn.12
'2'The most serious cases involve deletion of copies in accord with computational efficiency,
leading to some of the hardest parsing problems. But there are many others.

vrETER ST UYWINL U NONITO Y "0 ) ) J1T7V "IV OUpst - "‘Vll
WS 3:l{trYV’ {John, {Vwin:0:nonf:to» Win¢}}} Viry:0:pst INFLV] ‘ B-theory: SMT parser operation
WS 4:r{VtrV:9:Dst’ {tryy, {John, {Vwin-6.nonf:to> Win¢}}}}J INFL,
WS 5:{John, {Vtg:e:gst’ {tryv’ {John, {Vwinze:nonf:to’ Wing}}}}}]/INFLV
WS 6:L{INFLV’ {John, {Vtry:O:psts {tryy, {John, {Vyin.0:nonf:to» Wilg}}}}}} ]
Final WS: {C, {INFL,, {John, {Vtry:G:psta {tryy, {John, {Vwin.0-nonfito» Wig} 3333}

INT/EXT: <& [{C’ {INFL,, {John, {Vtry:G:pst’ {tryy, { » {Vwin:0:nonf:to> win¢}}}}}}} ]

EXT: John 3sg pst try to win AN

Spellout: John tried to win - i
Parse found: John 3sg pst try to win o




Markovian Gap (M-gap)

Computation:

Merge taken a step
atatime

V’

FormCopy computed @
Interface: c-command
relation (John, John)

pronounce /\

wi |:0:nonf:to o)

don't
pronounce

Words:
John tried to win

'

| Wiy Vyin:0:nonfito Yy Viry:0:pst INFL,, John

{Vwin:0:nonf:to> Wing}:+4

!

{John, {Vwin:0:nonf:to» Wing}}:+3

'

{tryy, {John, {Vwin:0:nonf:to» Wing}}}:+2

'

{Viry:0:pst> {tryy, {John,
{Vwin:0:nonf:to» Wing}}} }:+1

'

{John, {Viry:0:pst. {tryy, {John,
{Vwin:0:nonf:to» Wing}} 3} }:+1

{INFLy, {John, {Viry.0:pst, {tryy, {John,

{Vwin:0:nonf:to» Winﬂ}}}}}}

!

{C, {INFLy, {John, {V{ry:0:pst. {tryy, {John,
{Vwin:0:nonf:to» Wing}} 3333}

[John, 3sg, pst, try, to, win]
[John, tried, to, win]
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Unbounded, Unstructured Coordination (UUS)

Chomsky (2021) GK, p33
With this much background, consider one of the more complex sequences,)
pairing unaccusative and transitive, keeping to essentials:

(39) John arrived and met Bill.

-

'The first step is to form the two independent objects {, v, {arrive, John }} and
{, John, {v*, {meet, Bill}}} of (40a) (John arrived and John met Bill) in the normal
way, satisfying ®-Theory. The next step is to construct the sez (40b):

(40) a. {, v,{arrive, John }},{, John , {<*, {meet, Bill}}}

b. {{, v, {arrive, John }}, {, John,, {¢*, {meet, Bill}}}}

(43) G, {John,,{INFL, <&, {, 3, {arrive, John,}}, {, John,, {*, {meet, Bill}}}>}}

\¥

Either John, or Jobn, can raise by IM to the position of Jobn,. The one that
does not raise is determined by FC to be a copy of Jobn, INT cannot determine
which one raised. But it doesn’t matter. The choice doesn’t affect later opera-
tions: there is no indeterminacy. There is also no ambiguity: the interfaces are not
affected. Whichever choice is taken, what reaches CI and SM is the same.
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Unbounded, Unstructured Coordination (UUS)

B-thec Lt | o [nitial WS: an incomplete reconstruction

Wokds: John arrived and met Bill

V Iniial WS 1:[Bill meety Vimeerg:pst INFLy aAMVey  Vapjyennst INFLy John]

v : {meetg, Bill}  Vppee.g:pst INFLy arriveg Vupjye:pst INFL, John

WS\2: {Vmeet:G:pst’ {meety, Bill}} INFL, arriveg Varrive:pst INFL, John ([gray]
S 3 {John, {Viyeer.0:pst> {meetg, Bill}}}]( INFL, armriveg Vurive:pst INFLy |
:|{arriveg, John} | {John, {Vieet.0:pst> {meetg, Bill}}}  INFL,  Vapjyepst INFLy
{({Varrive:pst> {artiveg, John}}| {{John, {Vieer.0:psi> {meetq, Bill}}}| INFL, INFL,

FormSet

V. o ane
arrive:pst

P

arrivc() Joh

meet:0:pst

"Nl VS 6l amiveps, (armiveg, John) ), {Yohn, (Vmecqpsts {meeto, BAINY) | INFL, _ INFL,
[ ™% "0) WS T{{INFLy, {Varrie:pst> {arTiveg, John}}, {John, {Vineer.0:pst> {meetq, Bill}} 1)} |
Final WS: {C, {INFLy, {{ Varrive:pst- {2rriveg, John}}, {John, {Vieer.0:pst- {meetg, Bill} }}}}}
w INT/EXT: < {C, {INFLy, {{Varivespst {arrivep, John}}, {John, {Vmeer:0:pst, {meeto, Bill}} 1)}
EXT: John {[3sg pst.arrive] [and],[3sg pst,meet Bill]} :

Spellout: John {[arrived],[and],[met,Bill]}
Parse found: John {[3sg pst.arrive],[and],[3sg pst,meet,Bill]}




Unbounded, Unstructured Coordination (UUS)

* Incomplete reconstruction of the WS:
* has desirable 3" Factor consequences
* Example: [\p The mechanic who fixed the car] arrived and met Bill
* B-theory: build the complex NP twice and EM twice

"2 *heory SMT parser operation only builds it once!
B-configuration

Words: the mechanic who fixed\the car arrived and met Bill
Initial WS 1: Bill meety Vpyeeroyse INFL, arriveg Vpivepss INFL, carg. fiXg Vgeopse INFL, Crpypo mechanicy,

WS 7:[{{me0hanicthe’ {Crel:who’ {INFLV’ {meChanicthe’ {Vﬁxzezpsl’ {ﬁxe, carthe}}}}}}’ {Vmeetzezpst’ {meetﬁ’ Blll}}} ][INFLV al'rivee Varrive:pst INFLV ]
WS 8: {arrive67l{me0hanicthe’ {Crel:who’ {INFLV’ {meChanicthe’ {Vﬁx:G:psl’ {ﬁxe’ Carthe}}}}}}J} {KmeChaniCthe’ {Crel:whm {INFLV’ {mCChaniclhe’ {Vﬁxze:pst’ {ﬁxe, carthe}}}}}}] {Vmeel:ezpsv {meetﬂ’
Blll}}} INFLV Va.rrive:pst INFLV

Final WS: {C’ {INFLV’ {{Va:rive:psb {arfivee, {meChanicthe7 {Crel:whw {INF]“V7 {meCh i e'theory: SMT pa rser Opel’atIOn :who? {INFva {mCChanicthe7 {vﬁxze:psh {ﬁxe,
Ca-rthe}}}}}}’ {Vmeet:e:pst’ {meet(-)’ Blll}}}}}}
INT/EXT: {Ca {H\IFLV’ {{Varrivc:pst’ {arrive()’ {meChanicthe’ {Crel:who’ {]NFLV’ { ’ {Vﬁx:e:psb {ﬁxe, Carthe}}}}}}}}’ {{meChanicthe’ {Crel:who’ {INFLV’ { ’ {vﬁx:G:pst’ {ﬁXe,
Carthe}}}}}}’ {Vmeet:G:pst’ {meete’ Blll}}}}}}

EXT: the mechanic who 3sg pst fix the car {[3sg,pst,arrive],[and],[3sg pst,meet,Bill]}

Spellout: the mechanic who fixed the car {[arrived],[and],[met,Bill]}

Parse found: the mechanic who 3sg pst fix the car {[3sg,pst,arrive],[and],[3sg,pst,meet Bill]}



Unbounded, Unstructured Coordination (UUS)

(O~ O
For more detail on how FogmSet (D O .
Works’ see: o : : : O R — e Slarlil.ee
e Chomsky (2021) o570 O——— P
+ Chomsky (2024) J ,.,';;::: . -
« Fong & Qishi (2025) 0 ,. AN
. oZoro 0{1:
Computation Initialws  / o o o
. ofoNo=¢ O O
space. odhore L\ ACO-0-0-0 O
represented here = — OO OO
h \ mo Oe=0) O O
as a grap =0 0 0
* vertex = WS state O ‘\‘Q’-‘O O
* edge = Merge step e
OQ:
OO
-0
O~ O~0 26
\ O+~



Raising to Object: expect vs. persuade

Chomsky (2021), GK, p24

So far we have been considering raising to subject. Let’s turn to raising to
object, which should work much the same way:

(15) a. John expected Bill to leave
b. John persuaded Bill to leave

These should be analogous to the subject-raising/control cases already discussed.

In (15a), Bill raises by IM to SPEC—expect. In (15b), Bill is merged by EM
with the complex verbal structure {persuade, {Bill to leave}} as its direct object.
Within our highly restricted framework, the structures should therefore be as in
[H] skipping details, where V is either expect or persuade:

[H] John INFL {, Bill, {, V, {Bill, to leave}}}

In both cases, FC determines that the two occurrences of Bi// are copies. If V
= expect, the paired Copies were generated by IM; if V' = persuade, Bill, was gener-
ated by EM, with its own 6-role; it is an M-gap, a PRO structure. In both cases
MS determines deletion of Bi/l,. Thus object control falls into place along with
subject control, crucially relying on the distinction between the reincarnation of

trace and PRO, now within SMT.
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Raising to Object: expect vs. persuade

Words: John expected Bill to leave
V Initial WS 1: leavey  Vieave:onfito  Bill  expecty.gs  Vexpect:o:pst INFLy John

P o

VWS1: {Vleave:e:nor
WS 2: {Bill, {vj,
WS 3: {expect,.q
WS 4: {Bill, {exp C
WS 5: {Vexpect:G:[
WS 6: {John, {v,|
WS 7: {INFL,, {]
Final WS: {C, {I}

INT/EXT: <& {C,

EXT: John 3sg pst ef

Spellout: John expe
Parse found: John 3

N b
™
INFL,
e
John
/\
vcxpcct:():pst
N
Bill
/\
cxpcct\,:US
IM Bill
/\
vlcavc:U:nonf:to lcavcoj

INT/EXT: &
EXT: John 3sg pst pers
Spellout: John persuadg
Parse found: John 3sg

V¥ WS 1: {Vieave:6:nonf:t
WS 2: {Bill, {vieaye:
WS 3: {persuade,.g,
WS 4: {Bill, {persua
WS 5: {Vpersuade:ezps
WS 6: {John, {Vpersy
WS 7: {INFL,,, {Johi
Final WS: {C, {INFI

{C,{IN

Words: John persuaded Bill to leave
¥ Initial WS 1: leave,

W-m Bill persuadey.g Vpersuade::pst  INFLy John
~N
/\
/\
INFL,
/\
John
/\
V’
persuade:0:pst
N
Bill
/\
persuade .,
/\
Bill
/\
. Vieave:0:nonf:to 1ca\'09

28




Steps (to the parse). computation graphs

* different computation graphs
* but structurally "identical" parses Eere—

[H] JohnINFL {, Bill, {, V, {Bill, to leave}}}

Note: SMT parser does not
access/compute graphs!
(Markovian assumption)

* graphs = WS history
* graph =resource intensive
« graphs computed po -@rsing

SMT: limited resources
I-Language

computation should be
efficient

29



SMT: Strong Minimalist Thesis

Outline:

* SMT: motivating optimal simplicity



SMT: Strong Minimalist Thesis

« SMT Parser: respect fundamental constraints

Input: words

stemming:
unpack inflected verb/noun/ad;j
PN
mﬂv/\
-
lj‘{\\ Note
I- .} a matter of principle, though as has ea!l%vays

enterprlse Zsee Chomsky 1957), it can be h1ghly lrelevant to p

options
EXT: map{...} » [...
p{.}t~ [...] N0
affixation:
INFL < CL, d+TNS+R

Output: words




SMT: Strong Minimalist Thesis

Chomsky (2021) GK, fn.14

' Externalization should not be confused with processing. It is pure syntax,

Input: words

stemming: Linear Processing: [...]
unpack inflected verb/noun/ad;j
— 1 WS LEX
- Merge & FormSet: {...}{...} morphology
Given surface language
. suag Minimal Search (MS) +06
Va”anon: “f Hierarchical Processing + selR
m.ust be veryrich yet .- Interface +
highly structured for \ FormSet: (XP, XP) language
learnability EXT: map {...} > [...] options
= [ife
affixation: Linear Processing: [...]
INFL$ = CL, +TNS+R

Output: words



WS Complexity
£ N\ A

Wor Chomsky (2021) GK, p9 fully packed his tools
> Im (3) a. the mechanic fixed the car carefully INFL, who meChamcthe:,
> Ini INFLy  Crel:who mechanicy,e

b. the mechanic carefully packed his tools

c. the mecharuewnodxeanecarcareiuny’ packed his tools

) O
: asin (3 3b).
Universal [EAENAs e sencli ol

Sentence (3c¢) is an

e Buthowsbout ' TTTOCT T

modeling _ heuristics orrules |
g0 APty gt ol
? th/ssﬁeiarchspacef_ l‘ 9
o

C_rel o, (NFL 3, crc Lo, (aefly., ({meshanc.the, C_re_h, OINFL, (e
07, pack0 o) (650, 1)1, pack 7, Gpck 0, ol B}
b, mechaic o, g, o, B, e, ca, caculy, g pt.pck, i o] e, mecharic, who, S, o, B, e, car, 3, cartly o, ok
i, who, e, he,car, carculy,pcke, i, o] b, mechanic, who e, e car carcully packed.




WS Complexity

Tonly reason: debugging is easier

« SMT Parser: in serial mode® (not parallel mode), a (linearized)
proof system:

, {C_rel_who, {INFL_v, {carefully_v, {mechanic_the, {v_fix:0:pst, {c.q{ ..v, {carefully_v, {{mechanic_the, {C_rel_who, {INFL_v. {
{v_pack:0:pst, {pack_0, tools_his}}}}} {fix_0, car_the}}}}}), {v_pack:0:pst, {pack_0, tools_his}}}}}}

[the, mechanic, who, 3sg, pst, fix, the, car, carcfully, 3sg, pst, pack, his, tools] [the, mechanic, who, 3sg, pst, fix, the, car, 3sg, carcfully, pst, pack, his, tools]
[the, mechanic, who, fixed, the, car, carefully, packed, his, tools] [the, mechanic, who, fixed, the, car, carefully, packed, his, tools]




WS Complexity

Words: the mechanic who fixed the car carefully packed his tools
» Initial WS 1: toolsy;s  packg Vpack:g.pst INFLy carefully, carg. fixg Vgxgpst INFL, who mechanicy,
» Initial WS 2: toolsy;s  packg  Vpack.opst INFLy carefully, carge fixg Vexp.pst INFLy  Crelwho mechanicey,

* two WSs, only one converges, WS 2's computation graph shown earlier

* WSs are silo-ed, assume they proceed in parallel (Merge from one cannot access the other
* LEX access subject to statistics / context relevance, e.g. man as a noun vs. verb

3" Factor:
— enforce efficient computation
in the combinatorial system

(of SMT):
SIS o "usable" language
i resource restrictions



SMT: Strong Minimalist Thesis

* Robustness of SBO despite lack of exposure or level of suprisal
It is easy to fall into error on these matters, as I did in LSL7T (Chomsky 1955) in seeking
to determine word boundaries in I-language in terms of transitional probabilities, part of

the failure in those early days to distinguish sharply between explanation and procedural
Chomsky (2021) GK, fn.14

analysis of data.
—~ 1| WS LEX
RPN Merge & FormSet: {...}{...} morphology
et Minimal Search (MS) +0
iy Hierarchical Processing + selR
== Interface 2
FormSet: (XP, XP) language
options
EXT: map{...} » [...
p{..}m [..] B
affixation: Linear Processing: [...]
INFL) 5 CL, dp+TNS+R

Output: words



SMT = Ultimate Simplicity

 Reason for (forced) simplicity of operations:
* evolutionary time-scale (= 300kya is brief): I-Language coinciding with the
appearance of anatomically-modern humans.

Returning to structure-dependence, the problem of learnability is overcome
if the property is part of UG, as seems clearly to be the case. There is, then, no
learning. The problem of evolvability is overcome if the property follows from
the simplest combinatorial operation, one that must exist if language is to exist at

all.'” In fact, it does. The simplest combinatorial operation is binary set-formation,
Merge in contemporary terminology — though the matter is more intricate as we
see directly. Structure-dependence follows at once. Linear order is not an option
for the child if computation is based on the simplest operation, the one yielded by
evolution in its normal course.



SMT: Strong Minimalist Thesis

* Merge is fundamentally bottom-up (Nature doesn't care!)
* The SMT Parser eschews all parsing algorithms and mechanisms,

Simplest possible: = Must adopt this!
WS: .. X, .Y, .o = WS X, Y}, (EM) ! won't have simultaneously

WS: .. XP,.. —m WS': .. {Y, XP},.. (IM) 5 evolved two distinct SBOs, one
XP MS contains Y No sideways, no parallel Merge, etc. ' for thought and one for parsing

I L 1

thruZture-dependence, relies on erementary proi)erties of computational efficiency:
adopting the simplest computational operation and the No-Tampering Condition
(NTC), which basically says “don’t add bells and whistles but keep to pure ele-

gance.”

INTLYp — UL, PTTINOTR

Output: words



SMT: Strong Minimalist Thesis

3'd Factor:
ultimate simplicity also
* Merge is fundamentally bottom-up = most efficient
« | Minimal Search (MS or 3): limits “usable” language

find 15t matching element and stop (no comparisons/equidistance) ‘

Another natural condition is limiting search. For an operation O to
apply to items it must first locate them. It must incorporate an operation X that
searches LEX and WS and selects items to which O will apply. It is fair to take =
to be a third factor element, on the shelf and available for any operation.2 7

We assume here that minimization of search is Nature’s guide in seeking
simple solutions for computational systems, the reconstruction stage of evolution
discussed above.

TNT LY = UL, PTTINOTTY ] [

Output: words




SMT: Strong Minimalist Thesis

* The SMT Parser eschews all parsing algorithms and mechanisms,
e.g. CKY, LR, etc.

That’s the simplest imaginable condition of computational efficiency. If
that makes expressions harder to process and even makes some thoughts impos-
sible to express without circumlocution, too bad. Nature doesn't care.™

QIT“H(‘H‘H"P—”PY\Pﬁ”Pﬂ(‘P 1'P|1P,Q on P'Pmpﬂ")ﬂf ﬂ?’(\ﬂPY‘hPQ (\' r‘nmnu'ahnﬂq' F‘”;(‘1F‘ﬂ(“7'
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Appendix



0-configurations: standard molecules

arrive ‘@7 gustar ‘@7
9

) app
dance ‘\— EA @ — IA-DAT

R CL.DAT

0
like 6 expect Q— persuade q— EA
R
L& ok
RAISING TO OBJECT 6
\

» @



0-configurations: standard molecules

45



