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HHERE THENLR, JE3 100084)
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BAESHAA EENRN . BRI RATE XN 7 @B ZREEE T S T & iR, HERERE
AR F T8 B B0 SR, TR A F R R BRI 1) o AR SCER 7 — i X A8 20 )] 1B 0 S R B
2 IR I R R A ARRE T B R, IR ARSR AR B ST A . TR S R RE S LR UE K AR
M Sk E I B R, ASCER 98 R BVATE 2005 4 863 THRIIANEX IR E b B2 i GIZA++FI
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Search for Discriminative Word Alignment via Dual Decomposition

Shiqi Shen, Yang Liu and Maosong Sun
(Department of Computer Science and Technology, State Key Lab on Intelligent Technology and
Systems, Tsinghua University, Beijing 100084, China)

Abstract: Word alignment aims to calculate the corresponding relationship between the words in
parallel texts. It has important influence on machine translation, bilingual dictionary
construction and many other natural language processing tasks. Although in recent years the word
alignment has made significant progress in modeling and training algorithm, its search algorithm
often uses simply greedy strategies and faces the problem of large search errors. This paper
proposed a word alignment search algorithm based on dual decomposition, making a complex problem
into two relatively simple sub—problems and iteratively solving it until convergence to the
optimal solution. For the dual decomposition can ensure the convergence and optimality of
solutions, this algorithm significantly exceeds GUZA++ and discriminant word alignment system
on alignment error rates when testing on the 863 Projects word alignment evaluation data set of
2005. Alignment error rate is decreased by 4.2% and 1.1% respectively.

Key words: word alignment; discriminative model; Search Algorithm; dual decomposition
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The Opening of China ” s construction industry to the outside presents a new structure.

WimHER: ERBHA:

HLWHE: 863 i+ LI H (Ht#ES: 2012AA011102 1 2011AA01A207); AR 5 RIZE i AR E HB- 1 &
MEEIGEINH (45 20123000007)

{EE BN SEHEF (1990—), 5, LA, FEMFTT ALY XIE¥E (1979—), 5, EIHf
FR, FEFFRITFOANLESEITE. ARIEEAE; ks (1962—), FB, #IE, FEMATRNERIES
AbEE,

i) ) KR 6 SR 1 (Liu et al., 2010)
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K1 iR 55l

K125 T IR AN RRIE XS 55 BT ociE < B 5983096 “China ” FAHEH R,
P Z IAIAEAE — SR IE L R AT LG R o 75 B4R IR, A SOl 5 SR FEAN TE A — — X R,
e SCiE] “sd ALk KRN TESCR “construction industry 7 o B8 A% B L — N S|
X B AN AR IESE I SR, 4« 3SR FF A7 XN 9L SR “opening ... to the outside” s K,
T BARES 2R M, RIUARIE & 2 A IR T B O6 Fo— N R B ik i
{14 i) 8
Tl X 5 B A ML A B ) R R 45 B F [2]Brown et al. (1993)& H. i TialiEXS 5%
REME AN I ARTE & (R 1A 1R 2 L CHE, EENLASRI PR, HL2SAH BRI R 18] UV B XU ]
SRS 2 T SRR S A BT 55 T GBI E A . i, fEGTHNLES IR, TR AT
FEAE ) 771%[8] (Koehn et al., 2003) & - 2 X i 185 ¥ 7774 [4] (Chiang, 2007)i% /& & T L1 77
1£[7] (Galley et al., 2006), 44 # KT 17] 18 X 047 R0 e B, R T ) 148 o) 53 F) o X AL
%ﬁﬁ]ﬂéﬁiﬂﬁ)ﬁiﬁﬁigmﬁf ) .
FITEO T AR R FIORT 73 A e A RN ) ) AR P R o A il U2 ([2]Brown et al.,
1993; [22]Vogel et al., 1996; [11] Liang et al., 2006) Ayial i Xt 55 B3¢ i1 A= i = (generative story(,
HAR e T AT EhRERER AT ZR, IRE G N T &Mk,  HB /e TR LY .
)59 2 Y ([12] Liu et al., 2005; [15] Moore, 2005; [1]Blunsom and Cohn, 2006; [13]Liu et al.,
2010) 4 & A ENRIEVE N RHE R BOIM A BB A F, 5 T4 f,  H 3 BEH S 7E T8 T At 2
Pa AE NGRS 718, A U R 3 B ] EM 559%:[2] (Brown et al., 1993) 5236 Wi B 24 2],
7 ) ) AR ] DA F i /N R R I 2R B9 [17] (Och, 2003) 2 ELAZAR AL PEAN F5 b5, KRR
EIXT SRR . [6]Dyer etal. (2011) e 1 ) 5 A Y (1 T0 M B I, B T ) AR Y
50 B 2 S AR A E AR
SR, TR TR0 S AN ZR SRR T T S T RCR i, 288 R EEI R IR
FHM BT E M S e MNREFAT ) A ERRES A Fe) , ATRERTAE X5
SERBER 27 . XHTLLIBM BEHL[2] (Brown et al., 1993) AACEK A AR S, BART
AR 1 %M‘%iﬂ 2 AfLURE LTS Viterbi X§5%, (HARMW T HEE R 3, 4. 5 HEEEH
J& L2t B3 Ui ([2]Brown et al., 1993; [16]Och and Ney, 2003). T A2k A= 1 [13] (Liu et
al., 2010) A ARR B A AL I 5, AR R B A &R Sk T B DU .
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SEATEIRE, A REA I TE X SRR R 27

K 2 25 4 T[13]Liu et al. (2010)F$ th A R E VL IR R 23 0], ZE LA 55 ikt
B AR LR B AR RO N b . A E X T R 2 T AR R 4R A AR
KR, TR R NC LI R A4 &R EE AT I ™ E A R AR . i, [19]Riesa and
Marcu (2010)K 37 5 A B3 4% [4] (Chiang, 2007) 51 AN i#l3E X} 55, (E A5 _EATS AR R RS HHH I U -
DRI, 48 2R B3 L8 R 1) 240 1) 38 ) 55 5 o 1D DR800 )

AR, XHE 43 fiF (dual decomposition)#%) 32 8 F T-4Ji% 40T [10] (Koo et al., 2010)FHAL
#3#H1[3] (Chang and Collins, 2011)5% H SRE 5 AL BEAT 55 R SLHLAS #E K fi# (exact decoding), )
BAS T RUFRIEUR « 7 SAARRIVE RS 55 BT THD I PR 2 B R I, AR SR H — P T 8 40 i
FRTRITE RS S48 FR AR, FLR A AR RN S 2% 1) 1) 0 o R 7 A AL F67 B 7 e, A RSR A
BN BT X S AR e % i OR SR AR B W Sl AR AR [ 20] (Rush and Collins, 2011), F&AlT
77 5AE 2005 1 863 I TE X SN A AR b 2 R IBM AR € LL%[2] (Brown
et al., 1993) 55 ) 7 AR AL k482 05 [13] (Liu et al., 2010), RfFE4E 1R 70 TP 4.4% F1
1.1%.
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f34 % . [21]Rush and Collins (2012)# 24 « i &2 DL 25 1R

1: procedure ALIGN(f{, el)

2w 0, (i) € {1...... Ty x {1,..., I} b W0 b FE 5 B
3: fork=1,..., I do o AR i
4 y*®) « argmax,cy (f(.v) + 30w (G D)y, f)) bR AR T
5: =)  arg max, -z (_q(:) — Ej_i uk(7,1)2(4, .')) [ 3 I
6 if y*(7,7) = 2%(j,4) for all (4,7) then b B AT
7: return (y(%), 2 (k) > 15 3 B iR
8 else

9 D (G, 1) = u®) (1) — ar(y® (5, 1) — 2P (5.4)) b A 5 b
10: end if

11: end for

12: end procedure‘
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1.  GIZA++: IBM £i#4[2] (Brown et al., 1993), K EM Bkt T 250014, ekt
1712, H[16]0ch and Ney(2003)SZF .
2. Vigne: [13]Liu et al. (2010)4& tH i Il iE 0 55 073, R A S/ MR BRI ZRA R
[17] (Och, 2003)i# AT 02, HHERFLRIITHE.
BATE A GIZA++ERN B B AT A YIZR, 3 hIERE R AT 1BM 45
B4 {05545 SR DL R 240 Vigne £ ZERFH GIZA++HiT H 1) 1BM B S 8504 O 2 BEAFAE,
HARAN[13] (Liu et al. 2010)H2 Hi1¥1 9 NMRFAE, R /N R 1 Zk(Och, 2003)7E T R & A
ARHIEACE, TEMNRER R A R EEIR AR R X TR 45 3 o TATHIAE XS 55 RGUTE EABAN
WL B S Vigne 5848 —3, RETEEREE RS f#Z:.
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GIZA++ IBM 57 4 EM J€ 1Ly B 23.9
F4E 29.1
Vigne 2 ) ) A 7Y B/ INEER N 2 MR 20.8
PATRI AR 2o ) = Y BN R FR 25 B 7 i 19.7

# 1. GIZA++. Vigne SIRATHIERIXT LA B . X FFAHRE AER LR RS0 5 &
ke BT T [9]Koehn (2004) 472 H 1 & 2 MEAG 56 7 VIR AE FRATTI R 885 GIZA++H1 Vigne
2 HE GE it b 2 2 1) (p=0.05) .

1 1
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