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Rypergraph

SO,6
fW\
NPO,1 VP1,6 c = <VP1,67{VBD1,27NP2,6}>
—— N ——
T A h(e) T(e)
NNPO,l VBDLQ NP2)6 VPl,G

T T
Bush  held
(Klein and Manning, 2001)

o 7T T7D—b:

VBDLQ NP2’6
® h(e): 814 (hyperedge) eDhead./ — . T(e): EeDtail / — N

arity = |T(e)|
o BHN=AVRYVRILENEIL—I

® and-or 7 77 &UTHEREAEE
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Deductive System

antecedents
VBD12 N2 UBRD,, NP
’ ’ 1.2 2.0
’ — VP, .1 — VBDy; o1 NPy
_ ~ J VP1,6 2,7] 2, k] [k,7]
VP 6 VT

consequent (Shieber et al., 1995)

o B HEMT )L X AlE. JE#E/E (deduction system) CTECiR B

o NIE(axiom)M 5D, goalNfc & DB X CTHERMARHZ B

o Hiff(antecedent)N\FERHENTc 5. Z D& (consequent)HVEE
HHE 1%

o HEmMAAIDEL = G




Packed Forest

VP 6 NPy 4 PPy
S S Lt
4 I | VP1,6

%\j\/\i VBD; 2 NP3 4 PPy

NPy, PPy VPie

(Klein and Manning, 2001; Huang and Chiang, 2005)
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Summary of Formalisms

hypergraph AI;E:;SR CFG dijicztge
vertex OR-node symbol item
source-vertex | leaf OR-node terminal axiom

target-vertex |root OR-node| start symbol goal item

instantiated

hyperedge AND-node production deduction
(v, {ur, uz}) @ U= U1 U2 2
v
A
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Weight and Semiring

VP 2 VBD NP

NP =3 NP PP

VP1)6 . W1 ®C®d
VBDLQ . C NP2,6 . d

AR
r R VP1’62UJ1®C®CZ
VBDLQ . C NPQ,G . d

NP2’6IUJ2®CL®[)
A NP24 CLPP46 b

( A NP26 w2®a®b
NP274 . a PP4’6 . b

® WFSTD L DT, B ICweightZ BEE (75

. W1

® ® :extension (multiplicative), ® : summary (additive)
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Weight a Semiring

D (w(€2, Uz, Usg) & d(us) @ d(ua))
8 D Bweightld. ZDEIFD / — K [CHKTF(non-

monotonic)

— D DE T Dweight = {81 D Bweight DIE

b5/ — K Dweightld. Z1Z T E L Dweight DF]



Semirings

K= (K,5,®,0,1)

semiring K @ ®
Viterbi [0, 1] max X I
Real R + X I
Log R | logsumexp + 00
Tropical R min + + 00
Expectation | <P,R> PP “PI®P2, <0,0>|<1,0>
ri®r> PI®M®p2®r|>
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VP
VP
VP
PP
NP

[A HA SR B B SOR

— <NP1 75\ VP27 1 2>

— <NP1 %V27V2 NP1> V — <

— (PPg Vg, Vg PPy P — (EIZ, on)

— (NPq) Vg, Vg NP7) NP 7 (X, the dog)|(
— (NPq @D Pr5, Pg NPq) (7, the book)
— (NP @ NPy, NPy of NP)

o RS:E. HHIISEE

o JERIGEEFTICL DMV EZDEKIR
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A3 ’Sy\v
o g
The B
dog&ll}i o
S opened, VBD T B
they . VBD+NP
VP C|OOI”5 NP I.
yesterday, [ (Zollmann et al., 2006)

— (NP DY NP Z R 7z, NP7 opened NP5)
VBD+NP — (NP Z VBDg, VBDg NPq)
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) > qgexp (w' h(f,d,e))

e = argmax

e D erq €XD (wTh(f,d’,e’))

~ argmaxw h(f,d,e)

(e,d)

Moo (€)= 3 logpean(elB) FERKET I

(a,8)€d
gen(f d,e) Z log pgen (8] )

(a,8)€d o B
i (frde)= Y logpe(alf) mRstlan €7 /L

(a,8)€d . o —y
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log pim(sat)  log pim(on)pim (the|on)pim, (book|the)

V56 1 u,sat PPs 5 : v, 0n t*e book
VP : 4 ® v ® w, sat onkche book

log pim (on|sat) — log pim, (on)
w = w(VP — (PP1V, Vg, PPq))
"S55 THETE: prefix & suffixz R 1

AT EE: O(ndV2m-N): e (d?
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= | /=K
BETHE
2.1 sat on % book

-2.5 sat above % book
-3.8 was sitting above % book

VP276
T~
V56 PPs 5
-0.7 sat — on %X book -0.4
-1.5 was sitting above % book -1.4
-2.3 Sit on % books -2.4

3 s sitting/

%/ — N CTHFERRETRE: O(b?)




a2 —T/FND

VP276
T~
Vs.6 03 PPs 5

sat
was sitting
Sit

IS sitting

-0.7

-1.5

-2.3

-3. 1

on % book above % book on Y% books

0.4 1.4 2.4
1.4 2.4 3.4
2.2 3.2 42
3.0 4.0 5.0
3.8 4.8 5.8

(Huang and Chiang, 2007)



a2 —T/FND

on % book above % book on Y% books
-04 -1.4 -2.4

queue: (0,0)
k-best:

sat -0.7 2.1

was sitting -1.5

sit -2.3

is sitting -3.1

(Huang and Chiang, 2007)



a2 —T/FND

on % book above % book on Y% books
-04 -1.4 -2.4

queue:
k-best: (0,0)

sat -0.7 2.1

was sitting -1.5

sit -2.3

is sitting -3.1

(Huang and Chiang, 2007)



a2 —T/FND

: (0,1)(1,0
queue: (0,1)( )on*book above % book on % books

k-best: (0,0)

sat
was sitting
Sit

IS sitting

-0.7

-1.5

-2.3

-3. 1

-0.4 -1.4 -2.4
-2. 1 -2.5
-4.0

(Huang and Chiang, 2007)



a2 —T/FND

on % book above % book on Y% books

queue: (1,0)
k-best: (0,0)(0,1)

sat
was sitting
Sit

IS sitting

-0.7

-1.5

-2.3

-3. 1

-0.4 -1.4 -2.4
-2. 1 -2.5
-4.0

(Huang and Chiang, 2007)
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queue: (I, 1)(] ,O)(()%

k-best: (0,0)(0,1)

sat
was sitting
Sit

IS sitting

-0.7

-1.5

-2.3

-3. 1

2
“' book above Y% book on % books

0.4 1.4 2.4
2.1 2.5 4.
40 3.8

(Huang and Chiang, 2007)



a2 —T/FND

queue: (1,0)(0,2)

0
k-best: (0,0)(0, 1)(1, ]

sat
was sitting
Sit

IS sitting

N

-0.7

-1.5

-2.3

-3. 1

book above Y% book on % books

-0.4 -1.4 -2.4
-2. 1 -2.5 4. |
-4.0 -3.8

(Huang and Chiang, 2007)



queue: (1,0)(0, 2)(2 1)( |

k-best: (0,0)(0, I)(I |

sat
was sitting
Sit

IS sitting

-0.7

-1.5

-2.3

-3. 1

— 7 &ND

bo 2) ok above % book on Y books

0.4 1.4 2.4
2.1 2.5 4.
40 3.8 6.0
-3.9 4.3
BRRIT—

(Huang and Chiang, 2007)
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o REENZVAY YUY 3 ENTG) (Wu, 1997)




(Wu, 1997)

o CYKD_SEBENDILR: R/ DX Z 5TH

o ITGTIE. ON*M¥):BREnEm. BRAEIL|
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o THANVDRFZERNMDT DI ETERERL

o O(NY BB/ 77JLT") X n(Zhang and Gildea, 2005)

e O(N3) DPFJL Y X In(Zhang et al., 2008)
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X 7 Xy Z Xg, | Xg) Xp) X5 —
X = (Xq % Xg, we Xg Xq) A5 =
X 7 (X l& X, Xqjis X)) ig :
X — <$L\ Xrq), a black X)) O
X 7 (Xq J#, a Xp cat) X1
X " (K, dog)|(X, dogs) X4 —
X ™ (JH, cat)|(3H, cats) &
X 7 (2L, black) X Xrg .
X 7 (R7c, saw) % 5(. | o X X
R )
A R
%L\ W black ca,': .
RS/ TR, RHIL—ILz}
40

cats

Zr B - <> | saw a black cat

(X371 % Xdg), | Xdg X37)
(X3 & X4y, we Xdig X37)
(BN X2, ablack X))
(X1 98, a X1 cat)

(J
(7
<

i, cat)|(Ji, cats)
0, bIack)
Rz, saw) g
X X
&) f_\"%/—\
X Z X | X X
~ o / KP e
X I EL\X.%L saw 2 A1) At
. . t ablack X
" black -+
E /
I ot

i E/]mnn-tdtﬁjz H'7|§F|-

(Dyer, 2010)
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® Moses: http://www.statmt.org/moses/

® Joshua: http://joshua-decoder.org

® (Cdec: http://www.cdec-decoder.org

® Cicada: http://www?2.nict.go.jp/univ-com/
multi_trans/cicada/
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