Comprehension Model Equations

1 Terms

Boolean fork and join variables f, j € B = {T, L}

Words w € W

Category labels £ € L

Semantic contexts k € K (e.g. eat,, apple, for an eaten apple; eat, apple, _, for eating an apple)
Context sets K, K’ € B¥ (ak.a. P(K), ak.a. 25)

Operators 0,0’ € O c B¥ — BX

Signsa,b,c,p=K: £ =(K,t) e BX x L

Incomplete signs ¢ = a/b = {a,b) € (B¥ x L) x (B* x L)

Depth d € {1, ..., D}

2 Model equations

P(q,l"D w; | q}j:tD_l Wi1) = P(q,l"D w; | q}_‘iD Markov assumption

def . .
=P(f, K,, €, w; ji 0,0, a}"" b}""|q®)  redundant variables

=Py(f; Ky, 1q,7") - fork, preterminal context
P.(C, a5 £ K,,) - preterminal label
PewilqP fi K, ) - word
P.(ji 0, 0,1 1 Kp, Lo, W) - join, left/right operators
Pu(a; P 1q)5L £, Ky, €, Wi ji 01 0)) - apex signs

Ps(b! P | q}:L fi Ky, Ly, Wi ji 0, 0, a}P)  brink signs

Fork decision and preterminal context:

def

Polfi Kn14ri”) = Polfy Ky, |d Ky )i d=maxigf, #4.}

€XP Dkekirek’ Pk fi

def
Ps(f K'|d K) =
¢ 2 1.k €XP 2keK ek Pak fi

Preterminal label:

def ’
P”(gpr | qtl—.iD ﬁ Kpr) = Pﬂ(fﬂz | d bf Kl’t); d:rndz}x{q?—l ;th—}

1



Word:
def

Pf(Wt | qtl_'iD fi K fp,) = Pf(th gp,)
Join decision and left/right operators:
o, det |Pior0fld Ky Kyn); d=maxglql #q.) if fi=
PL(.]t 0; 0, |6] ﬁ p,) = . , o " & .
P.(jroro11d Ky, Kie );  d=maxg{q;, #q.} if fi=

def  €XP Xy Kiek' Ld kK, j.0,0
F’(]ooldKK’)ﬁ St 200
2 jo.00 €XP 2ikek ek’ Ld kK, jo.o

Apex signs:

1.D| 1.D . def
Pa(at |qt.1 ﬁ Kp, gpl Wi .]l‘ Oy 0;) -

e =a? ] - [ad!' =at! 152, [a¥ =a.]; d=maxgiq’,#q.} iffi=L1,j=T
Ll =a? )] - Pul@l|d o, b%) al) - T1h_wila? =a.]; d=maxglq?,#q.} iffi=L,j=1
Z:il[[a?”:ai/]]] : [[a?:a;i.l]] 'H(lz)/:ml[[a?,:%]]; d=max,{ ”iql} if fi=T,j=T
T4 [al =a?] - Poa® |d o, b, p)) -T15 solad =a.]; d=maxuslq? #q.} if fi=T,j=
Pu(aldobc) € [Ko=0(K,)] - Pollald 0 €, £,)
Brink signs:
Po(b P 1g1 £, Ky, Ly, Wi ji 01 0] ) =
b =b ] - Peb | d o, 0, b atly T, [b¥ =b.]; d=maxelq?, #q.} iffi=L,ji=T
LY =b"] - Peb | d 0, 0, al af’l 15 [bf =b.]; d=maxs{q?,#q.} iffi=L,ji=L
LI =b"] - Pebid o, 0, b, p) - T15_pi[P¥ =b.]; d=maxg{ “;eql} if i=T,j,=T
TGt =601 - Psbf 1d o, 07 a* p) - TNganlbf =bi]; d=maxelq!, #q.) i i=T,ji=1

Ps(bld oo ca) < [Ky=0'(K)] - Ps(lyld oo C.L,)



