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o SERR b, HETEHEEERERREL N, ﬁ%#
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FEX FTRIERE L, EPEA A A 88 R E X 55

e FRLL, FESLHIFHIBM Model#3HTiFEN 7%, 1H:
— IBM Model R 8= 4 B [m) — %t 25 f X4 5%

— ﬁ;FEEAEMHﬁ, i 2 SEPL X 2 X 5T, B
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* SoHIIBM Modelt -4~ J5 1 50l #E 4T — X 2 X 5%
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(VIR A
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RER DR
fep(fle) lex(fle) plelf) lex(e|f) —r4%ai

A kel HH || no consensus was reached ||| 1 000210153 1 8.87474e-05 2718
e = M ol i s w1 = || no consensus was reached ||| 1 00017517 1 8. 83361e-052.718
A 53 FHY ||| clarified ||| 1 0.000592593 1 0.036396 2.718

A 453 @7 BY WE R ||| no response ||| 0.5 1.49065e-06 1 0.00921419 2.718
AT 5% {IE2E ||| no evidence ||| 0.5 0.000178961 1 0.0021538 2.718

4T 5030 ||| has sent ||| 0.2 6.64599e-05 1 0.00346412 2.718

AT % 4= Z8{t ||| had not changed ||| 0.5 0.000141333 1 8.843612-05 2.718

A A3 B ||| is no obvious ||| 1 0.00114645 1 0.000308419 2.718

¥ A49 JE5E ||| no criminal ||| 1 0.0613205 1 0.0251376 2.718

A AE9E £05% ||| no eriminal record ||| 1 0.0196688 1 0.0123866 2.718

P HLFF ||| has not given up its ||| 1 0.000278368 1 8.348782-06 2.718

A LAY ||| There is no change ||| 0.5 0.0148622 0.333333 1.50262e-05 2.718
P49 BZ¥ ||| has not changed ||| 0.5 0.00505152 0.333333 0.00145408 2.718

P49 B2FF ||| is no change ||| 1 0.0283586 0.333333 0.00201351 2.718

A MEE o ||| is no change . ||| 1 0.0236378 1 0.00200418 2.718

¥4 X3 , ||| has not changed . and ||| 1 0.000628986 1 8.72846e-05 2.718

%A BcFE , N4 || has not changed . and if ||| 1 0.000308107 1 5.71048e-05 2.718
AT TAE ||| without work ||| 1 0.0559111 1 0.0130721 2.718

= TAE ¥F ATk ||| without work permits ||| 1 0.00559111 1 0.000344003 2. 718
P49 IHIA ||| not repaid till now ||| 1 0.00498227 1 6.22208e-05 2.718

AT FOF ||| without a peaceful ||| 1 0.0398149 1 7.62298e-06 2.718
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linguistically l}I/ tree-to-tree
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tree-to-string
model

string-to-tree
model

formBOKMghsyRipXdedehodel

phrase level
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lnversuon (Bracketing) Transductnon
Grammar (ITG,BTG), Dekai Wu 1997

o FHIRRESHLrin]FEFKHL
Finite-State Head Transducer, Alshawi 2000

o BT R BB AR T

Hierarchical Phrase-based Model, David
Chiang 2005

NSRS UL TEVE R Y
Maximal Entropy Bracket Transduction
Grammar (ME-BTG), Deyi Xiong 2006
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| String-to-Tree Model a0

OOOOOOOOOO

— ZEEINMNKEZE BRI ASIHCSU) T4

Yamada

o P F|HEEA Tree-to-String Model

2001, Galley 2006, Marcu 2006

— RSB TAE
Tree-to-string Alignment Template Model (TAT),
Liu Yang 2006

— PR B TAE (RAFREEAD
Dependency Treelet Translation, Quirk 2005
o W EIW KT Tree-to-Tree Model
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A > xly A->x Ay
S
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T — N E R
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BTGZE vs. IBMZE (1) m:ma

e IBMZj5%R (IBM constraint) T Remotoe
— B¥RES EE R AN SRR TE S A 1 BAE A —A4NA]
— KRR, MERES BENMABNE —AMATE, BXENZ
W5 2P E S I —ANA, REIE MR 24
— ZEIBMZIRT, AJRERIN 7 28 A T .
— AT ERBRFE PR, 8% ZMBERERTFRES, mXH
R %l AR A S EH
« BTGZI’R (BTG constraint)
— HEWHEEMBTCH N RARK BInE S HFA 2T, &NHE
BRIEHE R T H 2 41
— RS EIEHE, RARTCYKA)E T B kAT 48D, miaT A
73 R BT Al Be BTG 3K F WA ¢
— ZEBTGAR T, FJEERIXNFFH A2 MK
— Jo % PR & B B 1 R] A 2
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P\ VO NP NN

X H 45 H
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WHBTG
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HrpH W
M RAE
IBMZ] i
AT
7], {BHYE
BTGl
AR
I

12 3 4

X

12 3 4

AR

1 2 3 4
I 2 3 4 1 2 3 4
t 23 4 1 2 3 4

T2 1 4 12 31 4
IAL T
I 2 3 4 1 2 3 4
1 2 3 4 I 2 3 4
| 2 I 2 |

P2 3 4

A

| 2 3 4
</

| 2 3 4
I 2 i 4

[ & 2]
fad ik
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Rl Tk
Y 4=
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I 2 3 4

I 2 3 4

)

12 3 4
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1 2 3 4
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f BTG all matchings | ratio FHEATS
0 1 T 11.000 e &
1 1 1| 1.000

9 9 2 | 1.000

3 6 6 | 1.000

4 29 24 | 0.917

5 90 120 | 0.750 o o
6 394 720 | 0.547

7 1806 5040 | 0.358

8 8558 40320 | 0.212

9 41586 362880 | 0.115

10 206098 3628800 | 0.057

11 1037718 39916800 | 0.026 ® O

19 5293446 479001600 | 0.011 .

13 | 27297738 6227020800 | 0.004 || word reordering
4] jomns g\ so | which are no
16 || 3937603038 20922789888000 | 0.000 permitted in BTG
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— an exception:

O 0 . © 4
=X iRF =] LR KRR =~
dangtian  jiang yu ... mishu  Mishila hitiwu
that-day  will with ...secretary Mishira meet

f I--‘-'---' "'-'._- I S

” i e B -~
“ will meete on the same dayo with Mishira, secretary...é’)

@
 For some other languages with free

order, not true.
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5 EH R EA KR

— R5: FHLBIESHINF {straight, inverted}

o SIANBRAMPENEN 722

RS AN R R

straight 0.05

with them

5 AA]

keep contac

IRFFECAR

SRS, RIESERR B

inverted 0.95

i

5 AibArT IRFFIC R
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ex O.h (o, A', A*
Q= p, (o] A", A?) = JOIANN 1 ))2
> exp(> 6h (0", A", A?))
o FFME
1 if f(A',A’)=T,0=0
h(o, A", A*) = _
| 0 otherwise

O e{straight ,inverted }
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<5 flfi]lwith them; £53: 8¢ & |keep contact> > INVERTED

l Ty
1 if A%t = keep| 0 = inverted
hmono(O’AliAz) :< : p -
0 otherwise

1 if A't, = with, A%t = keep

0 = Inverted

Noino (0, A, A%) =
oo ) {O otherwise
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 David Chiang. A Hierarchical Phrase-Based~
Model for Statistical Machine Translation.
ACL2005. (Best Paper Award)

o RFNX—HrANAEERETIH T AT HXHIE7

N2, SFIUtEH I

o A R

— David Chiang, Hiero: Finding Structure in
Statistical Machine Translation, in National
University of Singapore
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