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The Minimalist Program

The Minimalist Program

@ Chomsky, Universal Grammar

o "effort to attribute as little as possible to UG while still
accounting for the apparent diversity of human languages”
(Stabler, 2011)
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The Minimalist Program

The Minimalist Program

@ Chomsky, Universal Grammar

o "effort to attribute as little as possible to UG while still
accounting for the apparent diversity of human languages”
(Stabler, 2011)

@ Endocentricity
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Endocentricity

" A head X determines certain relevant properties of the phrase XP
it is the head of.”

Merging head x with xy gives {x{xy}}

X <

7\ 7N\

X 4 X y
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Lexicon

Lexicon

Stabler 2010: Computational perspectives on minimalism
A minimalist grammar G is a lexicon:
G C PhoneticFeatures x Features*, a finite set

Where Features” is the set of finite sequences of syntactic features
Where the elements of the lexicon are combined by the merge
operation. (Stabler, 2011)
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Features:

o Categorial

N,V,A P,C,T,D,.
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Features

Features:

o Categorial

N,V,AP,C,T,D,...

o Selector

—N,=V,=A=P,=C,=T,=D,...
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Features

Features:

o Categorial
N, V.AP,C, T,D,...

@ Selector
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Lexicon

Features

Features:

o Categorial
N,V.AP,C,T,D,...

@ Selector

e Licensee (goal)
—wh, —case, . ..

@ Licensor (probes)
+wh, +case, . ..
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Example Lexicon

Who Marie praises?

Marie :: D
who :: D -wh
praises :: =D =D V
€ =T 4+whC
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Merge

@ From lexical items to trees

@ Lexical items are 1 node trees
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puerES Merge

Move

Merge

@ From lexical items to trees
@ Lexical items are 1 node trees

o Merge (external merge) and Move (internal merge)
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puerES Merge

Move

Merge

From lexical items to trees
Lexical items are 1 node trees

Merge (external merge) and Move (internal merge)

Merge to merge 2 trees together
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puerES Merge

Move

Merge

From lexical items to trees
Lexical items are 1 node trees
Merge (external merge) and Move (internal merge)

Merge to merge 2 trees together

Move to restructure trees
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Block Degree
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Merge rule
< if [t =1
P
t1 b
i e > otherwise
PR
tr t1

gu=fry te fiog,. ..o
mergel

st o, ..., O

si=fy,oq, oo b fiu,on
2 JHE - S T - T PRI 1

merge2

so=fy,ar,..., 0k t- faer,....u

merge3
e = TN YU . N 1)
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Merge (external merge)
praises:=D =DV + Pierre::D — <
praises:=D V  Pierre
< + Marie:D — >
praises:=D V  Pierre Marie <
praises:V  Pierre
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Move (internal merge)

o SMC: Exactly one head in the tree has -x as its first feature.
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Move

Move (internal merge)

@ SMC: Exactly one head in the tree has -x as its first feature.

e t{t; —> tp} : the result of replacing subtree t; by t; in t.
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puerES Merge

Move

Move

Move (internal merge)

@ SMC: Exactly one head in the tree has -x as its first feature.
e t{t; —> tp} : the result of replacing subtree t; by t; in t.
o tM : the maximal projection of the head of t.
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puerES Merge

Move

Move

Move (internal merge)

@ SMC: Exactly one head in the tree has -x as its first feature.
e t{t; —> tp} : the result of replacing subtree t; by t; in t.
o tM : the maximal projection of the head of t.

@ A subtree is a maximal projection, if it is not properly included
in any larger subtree that has the same head.
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Move

im(t1[4x]) =

>

if SMC.

My ti{t[-x]M = ¢}

sitfrian,mog b —fitagg, .o

movel
L = 7 TN T . P Y . 1

s 4y e, oo b — oy, on

movel
E R TP PRI - N < P DO 1
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Move

Move (internal merge)

/\

Marie
praises

which:-wh  student
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Merge
Move

Structuurregels

Move (internal merge)
>
< <

e S
/\

which student

€:
Marie <

/\

praises €

Dost, Tielman Minimalist Grammars



Onion

Onion

CMG = Conflated Minimalist Grammar, PMG = Phase-based
Minimalist Grammar, RMG = Relativized Minimalist Grammar,
MCFG = Multiple Context-free Grammar

CF TAG | MG, CMG, PMG, RMG | CS
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" An interpretation of Minimalist Grammars in terms of dependency
structures.” (Boston, Hale Kuhlmann 2010)
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Table 1. Merge and Maove

su=fy tefiog,...on
mergel

st:y,01,...,0k

s:=fy o1, .. 0k t-fier,..ou
merge2

[ L P R

t- fdig,... 0
R T I. THE S I Y B A

merge3

st+fy o, oo b —fiogr, . ok
movel

LEJe PR 5 RPN TR BN TR R

sotfy o, ot —fl oy,
movel

ERE N TONN. THPIN SN THE PO 7Y

[m] = -
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Table 2. Merge in terms of dependency trees

({A}, (A)) o =Fy (t,x) - foon,..., o
AU T 6, (A) - Trx) r v Traryeney Tr ok
(syz): =fr,0q,... 04 (t,9) - fieey.ohu
(sUTit, Tiv =) i vyer, e ok, Tate, oo i
(s,x) - =fv,00,...,00 (t,y) - fooeg,ou
(syx) iy on,. . ok (Tit, Tay) 10, Tite, .o, Tat

mergelpg

mergepe

merged ne

where i = next((s,x) - =fv,ar,...,08)
Table 3. Move in terms of dependency trees

(soa) i +fyian, oo, (G y) i —fioer, . oo o

(UL, yT) t g,y Oy Oy, Ok

movelpg

s:Hfran,. oot —floage,. o
ERE - TRTUIN - THEIR . - T S o

move2pa

o F
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1
sty oy, 0 =
si=fran.m b fuou
Ta- Ee2
e B L L FEREL
se=fy,ar,..., 0 - flur,...u
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fy t- foad,...op

mergel
stiqy,og,... 0
si=fyan.m t-fiu,u
ge2
[ e Y 3 T oy S I ¥
s-=fy,01,... 00 - flur,...u
ge3

R - TP T S T BTy

the:=nd boat:m docked::=d=d v where::d -wh ex=v +whc

(a) Lexicon 1.
0 o .
the:x=nd boat:=n hoat |

s SRR
(b) (€) ()

Fig. 1. mergeipc applies to two simple dependency trees

QR

[m] = -
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Mergel
Merge2 and 3
Movel

Move2

si=fy,a1,... 0k te fiea,...,u

mergel

(s,z):=fy,o0,... 0 (t,y) - foea,
(sUTit, Ty -a) iy o, .o, Taits, ..

Dost, Tielman

seo=fy, 00, 0 te fleg,... 0

LR - TIRR. TH8 S 3. I T DO T4

(6,9y) - foeas-hm

merged
(s,2) - =fvy,1,...,08
cosoky (Tt Tay) s 8, Taenyon T

ged,

o =] =
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si=fy,ar,..., 0k te fiea,...,u

R P PRy L

s-=fy,00,... 04 t- fdegy..yu
LR - TIRR. TH8 S 3. I T DO T4

(syz) - =fyioe,..0 (6y) - fhee,..u

(s2) cyyor, ok (Tat, Taw) s 8, Taen, o i

mergel

merged

(s:x) : =fv,0u,
(sUTit, Tiy-x) 1,00,

N 7

merged,

Fig. 2. merge2p; and merge3d pa
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si+fy.ag,...

ts:,0,.
s-+fyaq,.
51,0y,

Fig. 3. movelpne

CRY= - = = 9
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Mergel
Merge2 and 3
Movel

Move2

s +fy, o, 0y, t

—f530.+r‘u-‘0’k
movel

S, 0, @yt

s Hfr,0,. .00, b

5:0.'—::-“‘0}:

—f8 a0
move2po

Sy, 0r, ... 01, b

O, itr, ... 0k

c+whc the boat docked”wher

Fig. 4. movelZpe
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se4fyiag,. oyt — oy, o0

movel
ERE N TOOUN. THPIN S N TR P
s Hfy e, og b —floaiy ..o
move2po
SI, 01, .- it b S O, 0k

Fig. 4. movelZpe

(SMC) None of ~- Vioaoovea ~v.. has -f ac its first feature
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@ Projectivity: subtrees span intervals

@ Non-projective structures violate this constraint
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@ Projectivity: subtrees span intervals
@ Non-projective structures violate this constraint

@ Block degree: maximum number of intervals spanned

Fig. 5. The block degree of this structure is 2
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@ Merge always forms dependency relations between roots of
subtrees by construction
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@ Merge always forms dependency relations between roots of
subtrees by construction

@ Movel can create non-projective structures
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Block Degree

@ Merge always forms dependency relations between roots of
subtrees by construction

@ Movel can create non-projective structures

@ Movement is triggered by lincensor-licensee pairs: block
degrees bounded by #licensees
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Wellnestedness
llinested structures

@ Wellnested structures prohibit thecrossing of disjoint subtree
intervals.
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Wellnestedness
llinested structures

Nestedness

@ Wellnested structures prohibit thecrossing of disjoint subtree
intervals.

@ Not all mildly context-sensitive formalisms can derive illnested
structures (i.e. TAG).
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Wellnestedness
llinested structures

MGs can derive illnested structures (see example)
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