A2 1SSN 1000-9825, CODEN RUXUEW E-mail: jos@iscas.ac.cn
Journal of Software,2012,23(12):3088-3100 [doi: 10.3724/SP.J.1001.2012.04207] http://www.jos.org.cn
O [ RBL 2 Bt ER AT IR A Tel/Fax: +86-10-62562563

B EE IR E T Markov BEHLIZRIE i) 4 1880
AFRY, HGEY EEAY RREY RERY

YR T K2 PR SR 2B, B RIT M/RiE 150001)
2V 5 VT ST - ST (WA R T K ), BRI WA JRIE 150001)

Hierarchical Partition Model Based on Markov Random Fields for Hierarchical Phrase-
Based Machine Translation

LIU Le-Mao'?*, ZHAO Tie-Jun?, CAO Hai-Long"?, ZHU Cong-Hui?, ZHANG Chun-Yue'?

!(School of Computer Science and Technology, Harbin Institute of Technology, Harbin 150001, China)
%(MOE-MS Key Laboratory of Natural Language Processing and Speech (Harbin Institute of Technology), Harbin 150001, China)

+ Corresponding author: E-mail: Imliu@mtlab.hit.edu.cn

Liu LM, Zhao TJ, Cao HL, Zhu CH, Zhang CY. Hierarchical partition model based on Markov random
fields for hierarchical phrase-based machine translation. Journal of Software, 2012,23(12):3088-3100 (in
Chinese). http://www.jos.org.cn/1000-9825/4207.htm

Abstract: The partition ambiguity of translation derivations is an important problem suffered by the statistical
machine translation, and it is much more important in a hierarchical phrase-based machine translation. In the paper,
a hierarchical partition model is proposed to address the problem. The study applies markov random fields to
construct the model, and integrate it into the hierarchical translation model to automatically select the more
reasonable partition. In the NIST Chinese-English translation tasks, the optimization of the model is very efficient,
and it improves the translation performance for hierarchical phrase-based translation on NIST05, NIST06 and
NISTO8 test sets.

Key words:  hierarchical phrase translation; partition model; graphical model; Markov random fields;

dependency tree

B OB BRSO SORAI BRI 6 — MR E R ) PR R RSEE BB T AR
Rl T = BRI B R AR F 098U R A Markov AL ) AL E, ¢kF4 H RN RATIE R
MR G Bk dF LA 5 A2 NIST F SE8iF69E 5+ 12 AR 699 45 20% 3,38 12 NISTO5,NISTO06 4= NISTO08
X 3ANMIRE 69 EE R R ARG T BREEMIFG L

KR ERAEIERE WA AR, Markov FAAUL AR A4

hEE S ES: TP391 SCERARIRED: A

¥4 b, G LA B R T AR K K R 0 DLV 22 ML B R B I rp e RS AT L T R
TR T2V R AR A TR 3T 2 VT B 20— el ok 1 ) T S R AR [ 40 3 i B A 2 ) e R A 4

« JEETH: EHE BRE:HE4: (60736014, 61173073, 61100093); [F 5% i B AR W97 & i 1% (863)(2011AA01A207)
W kR IR R): 2011-07-14; & B0 TA): 2011-11-02, 2012-01-16; & Kl [7]: 2012-03-19

© PERREERSMROT  httpy/ www. jos. org. cn



W FRR B KRALIERNE T T Markov B 69 Bk b AR A 3089

¥ 55 4 VR SO M VR BRI [ 25 bR SO O S0, i 2 ) v B 81, DR R 25 4 4l )
A RISRE T 38 U X 55 200K 5 T 5 A AVE LR K o 5% [ I 2 R AR RS S e 1 R v AN 2 R AR R A
L7 L E IR GO R A R R R L RS2 U R R A Rt il B2 80 R £ 11 4 I AN R
NI DR ALE B P8 A JR) 8 AT B RO VR A J8E 5 53— O 1, 5 6] 0 R R R ), 2% R 5 R 2 R U S8 VF I 25 S5 15 1R A7
TE X AL AT B A A PR AR S R 1 2 1] KB B 1) T

FEGCVEHLAS BB rh HE O B B o B B, A H R R B I T VF 2 B & 23RS 4 e A S 10
FI b B 2, it S0 5 8 AH AT I 0 T A 4 S SIORIT S L, 408 K 22 5070 38 3 2% 00 1 A 1) s R P s R 1 77 5ok
AU MR 3 (L 2 X (4)). T J 341 0 S ) R F9 A T ) 40 R 9 AP P e S PR 2 — S R T
R R A B J22 R VE ALY PO JR 3 U 35 A7 A 4 5 1, SO 0 R D) 1) e R K8 m S A R 2 4 3
S SCAE: i B0 5 DA 7 SR i, 6 4 K ) BT S AR AE AR AN ALK U0 20 5 2 A H b, YR S AT
(7 FK) 50 7025 A VF 22 AN (] B0 336 SCHR [5] 0 8 138 200 ] ARy — S AR e o A i 41 3 A B Y fEL
TP BRER FR B ) AT R DAL, A S R AR R S U S A R R e 2 SRR A e U,
11 5 B B 5 1 8 AN ST RS K R A A U S i (1408 SR AR O B2 SO LI 1 R T A
TR 1, 2L S 2 o R - 28 YT 5 RN 225 B SR X RV 3 W TR, e R I PR R 2 5 1R O R 2
(V33 2 S U T SR ) i X A HE S AEURTE 5 0 (1 D) 20 T AN [

X— (X BA B2 fif g, X— (Il AT #3380 ik,
X has not been solved) failed to solve problems)

-X
X—> (A 595 1) . x
the problem of human resources) X (NA B X, I'\
X of human resources) ,/'7 S~
Y
R I
Do | [ | [ wer |[ma0] e | [0 (o] [ | [ ] || [

SR 0] Y. 1) 2 225 7% 3C: The problem of human resources has not been solved.
R R IV R 2 J2 R VE R St Failed to solve problems of human resources.

Fig.1 Two different derivations for a source sentence
K1 —ANEE S AT RPN A RS

o F R ORI S, NEE S ) = o fL f IS d AET0E SR B N E S B — A2
Y153 (hierarchical partition, & #8 HP), & & fy' Il — M e 8 &, JF Hw S AR AN 2 E A — A5 5
Hh A B HAFHAE A BOR T5 A8 A A SO 28 w5 AN 20 BB AH R 1R 3 SCBL 10 v iR S 1 1) 4 3 1 = 2K )
4372 {[0,3],[0,6] . A 3CIE b S 3 Ak o B IR 4 T0 B 2 kD) 4 HP HEATER A5 p(HP), SRR 3L 4 2 ik 1) 3 A5
JY, DL K % 2 R PR HE SV B H R E SR R S DG SOV IR TEARL A Al — SRR N PR I AT AR R AR SO
P(HP)ZEAT 7 B /)-fif:

p(HP)= [T p(span) @)

spaneHP

IR — AN b, 5 4 JR R AE (J2 IR I 20 A R AR LL, J0 50057 A1 B8 A R T 90 9% R 1) A 4 2R 28 e, O
I 2 QA 5 S v R BRL 7 (R AR A )p (P, SC R B by W) 43 A 28 AR S 2 A P i 2 I B 2 TP i) Markov B
WL (MRF)5h H AT A7 06 U 35 0 1 o (0783 o 100 AT M0 0 2 88, B0t G o f0 ) 1) A A, 4 T 088 — A il
P A T X O A 5 A AR o ) — AN B AL AR o B 5 T K R 48 T W 3 P A (4 2 I A%, L
GAb s VA—AKIB B, T S A R R IR T R A T S IR IX AN R A, AR SC IR AR AT A e B LA B R T
SR AT HEASE. G B8 3 A7 45 R S W 4 ) LA T S RIS 2R TR BN B2 SR [8] R 4 1 3K B JELAR g B i,

© PERREERSMROT  httpy/ www. jos. org. cn



3090 Journal of Software £ 4Rk \Vol.23, No.12, December 2012

ARSI (R 3] Py 510 F (0 O3 LE AT BT, T R DR R AN AT T 5 2 AR L K R R
(V082 ot W] BEJF AN 1 5 25 LA A0VRIL IR IR AT RE S 30— i 1 R D) AR X AN B e 2 A0 O I ARSI e
AR T R I AN 1] 3 168 AR Sk 35 RO A1 G SCILER 171, 38 e 6 XA Sk 45 R S BRI AR I p(HP).
FERH L R R VP A R A7 ST U B PR AL, 24 SRR A U5 SC ) 2, DS L A B 25 i S 2 )k 8
T3 A0 B Y ZRAN AL v 280, TP AN 23 5 W0 A 8 AR 8 AR 0RO R, A S A P B R R ) O A
S S5 T L P A AR
ATCH 1SR L R G- R ORI R BE 2 . 5 3 T rh 2l 4 th ) o B 1 S SCRIHE B

WIZR.Z5 4 5 S A e JE AR I NP6 A ) 25505 6 1 45 AR SCRSIEIR:. 55 6 19 [UBUAR 5% T AF deJm e A S 45 e

1 BREENREF

SRR FITENL BB TR [R5 B F 0654 307 (PSCFG). B R E i, PSCFG & —AN TL TG 41N, Ts, TuR, W),
Hod N ARG E A T, T 0 IR R IR TE 5 R H AR E 5 o 0 & 8 A R SCEFR =AM S wiER
EI— AN HEASTERCE R BLR A AN r B X—(a,5~),HH XeN J&—ANEL L5575, R 3N
(1 250, =) 6 5 BRI FR) A7 338, e (N ) 2 7 B DU 5 3, e (N ™0 DM ) I R 5 3 ,~ 8 78 ol i
REEFFINT N 2 R AR R ZORMAE R AT LLAKGE ST 57 R T E shdt 47 sl 283 1 )2 U 15
B Hiero® VR g5 b B0 HE 4 25 FE AR RAT A (038 75 2445 B DU R R — DN T B 10 A2 45 B T T 46 10
R LTSV, E & — DAL LT B T X S )41, Chiang 3652 X T PiFh glue FI:S—(S X,S X)FI S—(X,X).

ERIPELL R T, 4558 — N A)F f LAS PSCFG 3Cidk, Bl H Ao 5 1 3 B0 6 M0 J o = (] A(F) o 3 4k — A
BIPEAE S Hbrdi i € 15

é=argmax,_,, P(e| f) 2
Hor A PSCFG SCEREAT fRAD 7= A= . p(eff) B 5 SCICHE T 7= A= R0 A i AS 28 e 35, B98I
pel f)y= > p)= > J]wr) (3)
deD(f,e) deD(f.e)red

HoA D(fe) R e =4 (f.e) M FE L HEFE A, d R — AN ESE o B — 2874 SO r 4 5 7 b 76 i
TRt T AT deD(e) R FR P AL 5, 927 L MR AHE AR p(elf)
é=e{ar9 maxdeD(f)HW(r)j @

red
Herh DIFE ALY 5 f 1T SR A e(d)Fom il S d o LI I AR B PR 78 2 O B LS B R 4 JE T
B ACHRS PROARE 2 () ) 2 S Pt — R B A 6 B M R 7
w(r) =[T4" () (5)

FUrp g g IO (AR AIE B8 K, A b S I PR TE B K, AT BAIE R MERTUME — 21 7T %% 4 _E 2  Hiero i X 7
T REAE R K ST

o AT W _EE UORIE PR 2 p(alp).p(A@);

o AT 1) TR AL M R Prex(a7) Prex(M);

o JEURFETEHINMAE T P_Penalty;

o glue MM AIZET] G_Penalty;

o A7k {i] W_Penalty;

] L%%T;EQ?& Lm.

JZ RS VR R B B R AT DUE M A PSCRG Ry e AR 2 ) SE BV E S B H FRIE S
(transduction),Hiero 245K CYK KUK (A1 22 S B 2%

© PERREERSMROT  httpy/ www. jos. org. cn



W FRR FEKRALERNE T T Markov B 69 B R b AR A 3091

2 ETF MRF RIS/ 1EEIENX

ARTCHE T A A A R e 2 3 (L) R D0 20 AE Y. T i P AR ), BEAR b, U0 93 BRI AR — A i
PITA () 3] AEZ R 25 5 R AR PR I R0 R 9 50 1) T A o KO T s R i R, A SC A AR A7 095 23 Hr SR i A
Do AT 2 b AERIL e B 28 o S T A 9 5 R 1D S8 B PR DL AN SCRR[10] 958 HH T — ol - B A2 FO A R A Y
R B2 o R AR DA U R B 0 R A A R T AR 1 R B TR () B e AN [ T A AT R, SCRIR[12] 55 R
(K 5 A v 55 S A7 B 5 0 ST T — AN 5 1 3 8 AR 5 i A R ) R B A A Rk M AR ST
AL B T AT A8 KBl e AN S5 R A AR A A ) — A B BL AN ) T 3R 818 R 73, AR SOR A f)vE
AN 7 A5 AT R AR S PR TR DU, T A A S R B v 10 22 ) 3 R, DS g/ J2 I R AR
S PR 010 53 B SN AR S PP A T PR AR R 5 — a1 A 54, BT R AR 35 o A A A R A 5
A2 AR L AT DA T 45 g A T 55 R 1 g A D 280 Rt R, O T o 3 P T A S 8 0 A o AT T
$a 25 BB AT Hs H b 5 i AR AR S5 R AN BB i ol T S0 D) 2 A e SO T A R, AT 5 TR AA
WA G5 K.

e f = fg 2 —/NEE S A T2 f R AER . TE W LIRS P41 dod;... dyg, P -1<di<n-1,
o<sissn-1.414 di=j, e Kon f BT .88 1, > f 2 TR T, d=—1AE B 2 hRoR T — BRI, 1T do=1,
dy=—1.8E r 2 £ LA AT RO, JF HE A f B 25 [a,b], Herh,0<<a<b<in. LA N A% 18 [a,b]1E T(f)
FHER o0 A 5 D0, R 3t B8, w) A2y LU PR CT(F) AR B8 47 1 [a,b], BB [a,b] 72 T(AT— A k1Y 14T
il — B W A8 AN RE 7 1 [a,b], L BI, [a,b] 72 T(R)BEAT Sk 4T mAE R 2 v, ry AR 35 0 1) 7 7 N [0,2], EAT—IMKAF
SR R BRIINN vy PR o D [2,4], € BT S0 R IR SErp 2 AN (KA A7 Sk 1Y sl B A “ A BV VT (HOR EAE R
[2,4124h. L3 #9328 75 3K 55 SR [12, 131AH AL G o &5 v ¢ B, 0 U PR 63 i £ 5T 55 RO AR A B BT Sk 1 e (1 17
TR 2 PR 2 R vt AR ST DAy G PP G S DAL s T T RO 7 2 T M £ O ) 5 PR AN TS P 59— g I e
AE ARSI BT R 46 RAFAE R RN T4 48— R A% 72 X

(GEINY
@%@/NN/ T‘l \ ri: X—>(A\A4" %tJ5; human resources)
A2
N wHIVV FRINN
EIINN &1%3 WH; r: X—>(Ji # ¥4 ;problem has not been)
1
e
AAINN
0

Fig.2 Adependency tree for a source sentence and its available translation rules
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© PERREERSMROT  httpy/ www. jos. org. cn



3094 Journal of Software #fF% 3Rk Vol.23, No.12, December 2012

5;(5) _ Zia(i,h)xﬁ(i,h)x fk(h)xexp(—Zﬂk x fk(h)j (18)
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Fig.3 Message propagation
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=57 W[5 A7
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A5 1L B p; 1F N R K o,

T H A (A, ).

1. WIEAABLE [ (4, 4)=(0,0);

2. For each s(1<s<MAXLEN) s hy 375 257 5 W K g

3 For each h IHAFAS S R

4 4 346 U5 24 2 (15) FA 2 (16) V5 i, h), B(s,h);

5. For each A IR A TR

6 F 4 2 2 (18) 75 6Z(s) /0 Ay

7 For each g 15 AERE

8 FRIE AR Q)T oZ(s) o

9 MR A K (L7) 5 Z(s);

10 M A RQ2) T H AR R HE 92, 1138 77 4 AR AR H;

11, RIBE AKX AKX (4T HARREOC TR RNV, 7V, 9 IBEEAFEA H;
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12.  LBFGS fhitk:LBFGS(A,u, 9,V 197V .90, 3R [FLH IALE (2, 10);
13, I (I(A-2" u=)lI<p)

14. Then return (4',4/);
15. else

16. (A=A 1),

17. Goto 2.

IE A Q) FrId, A SCN R0 73 1R g ¥ SR R DI 0 B p(HP), I J= X 4 14 2 SRR X I i
TS, X AN FEAE B, U123 B ) I 81 1 5 S AU VI Rk FR) 41 3 R R AR SRS HE 3 i AU
ok e, DRT g S A9 40 W 00 I ) B2 2% B2 D4 O(If3(e®) T, S s, A% S A R A T K SR HUET) 436280 frg VI 5481 7. 5 3
HR[18—201 1) 5 i AR AL, 245 SR MHR YUt BBt A2 SR A5 VI 0 S 4810 AR SC ) 3 2 2 W R 2, i A AN 45
AT G5 50 25 A A DAy ok Aot S0 g 3 1 — S8 I 5] 5 A SCIO N 2R 81 A1 DA J2= DR o 700 120 O DU ol BB % £
7 it AT BRI T - U ol BT, 2 R AT I SR B U5 5 o P A A7 A VA 5 D B — AN S22 L i
CSK N U AE S 5 0 e, OF VT S AR TR SR RO B XA ST U SR — A IR B
T ik PR 5 B, AR AT T N 511 4R 15

4 BAAYISEEIRYARADER

T ARG, AR SC AR AR DL NRFAIE 10 75 RN 1) )2 DR T R 1R o s R e, A 2 X (4) h A
BEN—NE AIE BR Hr (FE  R A 2R w [] A i (R P MR A%) BB BB 2 28 MERT LAk i >K). A 3C
B Y (S 20 L5 R ) e P 7 AT G, DA AN A5 L At ) 465 A0 2 00 3 R 5 R3] YA P M AE R
ARSI IS gl T LUORE & G0 T R, 8 7 BEAE M A A A P Bl A v S5 AR AP A 4 Ak R B — Al T KR OB
r I AR U i R AT R R RE 1 XK Sk 3T T B{hy g, et SRR I I SR S 0 D) 7 B AR 2
KA A K@) p(h,hg,... he) I, IFAEIXAME A 22 K (4). 1E QAT I 52 2 ,p(hy,hy, . he) (9 TSI ) 142
S AR AL PR P T v R S R U R IR SR AL, R B R B s 103k i 81 0 24 3K (17) i
B Z(s) AR, AR ) K 25 RARATHEAR A VT 5L p(hohg, . ) I G #2245 HY Z(s) RO B2 35 FE BN B 2R v i oy
JIv it (0 A PO L A5 MR 46 A6, SR it T AR At e At ).

5
5 X I

51 RWEE

ARSI TR PEAL 552 NIST rp S ik A8 S 40 A% o A SO T B I 2R BHE FBIS, TR 4R 2 NISTO2, il
IREESE NISTO5,NISTO06,NISTOS, LA 1 414k 4341 W% 1.7E Gigaword T} (¥1351 4235 43 (L 181M 3L i) 1)
FEERE B BRATE ] SRILMBPY T HANZE T A 4 Joi 5 B8, 2 b P38 5095 R & IE 1) Kneser-Ney J7 %2,
Oy T IG5 H 2 L 8 B TR 5 2 A U SR 0 S0 5 4 e, A SO M GIZA+ V45l 5 ) 95
ANT7 1) 1R 3 %) 5, 9K 05 A HT grow-diag-final-and Ji s 2RI DU SR 75 9 3 £ 22 % 22 1R 300 545 JEL R 77 DA BB 18 10 280
A SO RN S U A-gram BLEURAAT NISTEI B Rl pFAf J3 5, AT 35T n-gram PEARLEE 2 6 bs 1200
(R 28 0 P PP AN HE DU, A ST P AR i T 3X P =1 PR LA miteval-v13a.pl(http://www.statmt.org/).

Table 1 Distribution of resource data
F1 R

R RR X SIS #
FBIS 239335 6844 069/897 383 4

NISTO02 878 23 196/26 519
NIST05 1082 30 257/31 950
NIST06 1663 38 721/47 332
NIST08 1357 32 712/41 104
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0 S b FRAT M 19 2 2 R 4 TR ABUAH P9 38 S B IR 2 IR BB WL R PR R 48, E 5 Hiero AHABL X2 IR 47 AIE
s E TR B AR R D B2 RS B E W R

o rule_limit=10. 2 A\ Bl A AL IN XS VRTE 5 o AH 7] B AR 5 AN 7 (1) 2 0O JL, i 25 B 2 BN top-10

ANAN TR R

o hypo_size=200. 45 17 it # 73 BH PEAR Ve I AR I /N ICE 4 200;

o g_KBEST=100.7¢ Il MERT e Ak MR iy 2 HU it 7 28 35 4 FURHY 100 AN 80 %

e span_limit=10.

TEHEAT CRYHRISY JE I X T span<10 (i i, i i AT LUAE FIT 2 MU HE 47 R 5 )24 span=10 i},
AL e 2 BUREAE RS I 0 U HEAT 37 J8 o T R SE L R AT I i, AR SO 335 44 M TR L2 B 8 R 48 Moses? M
hZ R T A #cdls, AT BLEU 1373 WLk 2.

Table 2 BLEU of Baseline vs. Moses
FT2 FH RS Moses i) BLEU X} L

Systems NISTO5 NIST06 NISTO8
Baseline 24.74 24.52 17.87
Moses 24.87 24.00 18.04

5.2 o 1ER

N T INGRAS SCHR R R 3 B8, 1 S48 ) Stanford Parser(135 5 55 5 Uit 1) 58 4 fu) vk 45 4, AR i A Sk
(27109 L K U K 76 4 0k A e A O A7 45 g (E T R SR AN IR 4R, A3t T AR I 1100 7 SR AT MR A7 46 R ). A
J2 VRV R R R U SRR S A o [ I vy LA 3000 4 B (R I 2540 T A R S 56 LA 40 T £ 35M, S 56 v A ]
PEAE R REAE A [RAAE Sk 5 il M 3 41 180350 43 40 A7 A 0 W3 3.

MF 3 AT AE B R E SAT AR AU B S, S 2 A ST SIS T AT AT A 2 R B ). 5 Ak S
2 ST SR ELE AN ST A TE = B NN PUAILPY HE B 56 Bb 1 S0 i AT LA SRRl R 3 WA S
A7 3K R FU AT AR R w47 M AL IR D) 20 BRI A SCVRE B W R BOh 15(HH XA VI 2R 1170 ). VI st
Rk Bk 1 R OR AT L 2 43 4K 20 k5 sk

Table 3 Percent of partial different head node sequences
F3 AR KT AUFAIME S

S R 73 L (%) S P 73 (%)
\AY 16.05 NR 1.00
NN 13.03 PU 0.86

NN PU 2.95 NN PU NN 0.81
VV PU 2.44 VA 0.80
VV NN 1.92 AD 0.77

NN PU VV 1.73 VV VvV 0.76

NN VvV 1.67 VV PU VV 0.72
VvC 1.60 PU NN 0.70
PU VV 4.83 VE 0.63
P 1.42 NN NN 0.60

53 EELERB A
9 T VP D)4 R B 1 2 R F 016/ T 42 NISTO2 14yt 100best 45 {8 il MERTET}II 24t

NN A — A RS L& A Plus Hierarchical Partition System(PHPS). X% £ N 7 — AN R 1 #i1 |
Baseline F1 PHPS [ f s FE AH 4.

R AT A AR, A b a] DL 2 D) 43 A58 PR 14 G A 43 2 TEAH DG 11 TR] I, 3K A DA Ao
JE 1 3 B AR SR G A R ) £ PP
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Table 4 Feature weights for two translation systems
x4 WADBERGOEIEPGE

Systems  p(ay)  p(Ae)  pex(ad))  pex(Me) P_Penalty G_Penalty W_Penalty Lm MRF
Baseline 0.0676 0.0899  0.0557  -0.1883 0.1694 0.0133 -0.2818 0.1335 —
PHPS 0.0904 0.0630  0.0190  -0.1534 0.0610 0.1280 -0.1905 0.1033  0.1910

AV 3 A ILAE NISTO5,NISTO6,NISTO8, [7] B A FH W3 /N 8835 [ ) PEA $5 F7,Baseline Al PHPS % 3%}
Eb 3% 5 filEE 6.

Table 5 Comparison BLEU results of 3 different systems on 3 NIST Chinese-English test sets
F5 1834 NIST Hrsllil 4L b 3 N RGEHIN 45 R ——BLUE

Systems NISTO05 NIST06 NISTO8
Moses 24.87 24.00 18.04

Baseline 24.74 24.52 17.87
PHPS 25.24 25.23 18.46

Table 6 Comparison NIST results of 3 different systems on 3 NIST Chinese-English test sets
F6 753 NIST ol se | 3 M RGNS L 45 R——NIST

Systems NIST05 NIST06 NISTO8
Moses 7.8688 7.5505 6.0516
Baseline 7.8705 7.6237 6.0393
PHPS 7.9151 7.7422 6.1974

M BLEU & K F £ 3 AR 4 I-,PHPS Lt Baseline /42 7 0.5 4~ BLEU, I HAR T+ 1 5 K vl ik
0.7 /> BLEU;[H] i, PHPS ff) BLEU H Et Moses 185 . )\ NIST VFA 2 55K PHPS B A FEAE 3 AN AE F gk
13T SEAF R M e AL, A AR B AT DAAS HH A0 A SCER I I LT MRF (R 7) 73 A5 AR i S T DL v J2 IR 7 ) 2
FIPERE. AT ZR GE ROt bkt T JLANMREAR, IS R G A a1 AR P

o FEA1

BFET D — il W el A B&, o S MR R PuE .

Baseline: A meeting in Paris , another meeting venue has not yet decided .

PHPS: One meeting place in Paris and another venue of the meeting has not yet been decided .

Z 233 1: One meeting will be held in Paris and the other has yet to be determined.

2% 3 2: One of the meetings would be in Paris, and the other was yet to be determined.

e  HA2

BES A M A8, & 8% K g 5, Fas A 11 gk & 545 R .

Baseline: However , he said , after the US long-term training Iraqi military training will be given .

PHPS: But he believed that after US military training for a long time , the Iragi military training will be

given results .

225 1% 3 1. But he believes that after being trained for a long time by the US army, Iraqgi forces will
achieve good training results.

Z: %% 3 2: But he believed the training would be fruitful after the Iragi forces finish a long period of
training by the US military.

T EE AN Z2 G ) 45 RO K Z IR U r AR I AL 2 DA LRIV 0 AFAE AR Z AN [F): e i, Baseline
BHFEREAS LT — AN i Hhs AE BRI PHPS (8] 40 R dirf — Yk 4l % Hi 57, Baseline H#i%
FEA 2 AT M008Bk &ad SR PHPS ()5 ARk b IAh 7 XA S S W, A SC I B R A S
AT AT 3 328 % 50 A B D) 43 77 30 AT R4 B 4 RO R A R
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6 MXIIE

FEHE T X SCIE BRI P BN T8 52 0 R 2 B v P P RE AT R80T Bez — SCRR (A A RE 5 o ) )
R SEE T — SRR AL, R SRR AR SR A 5 P03 R, g b SRR I A S AN 5 03k R L
U AR ABL M, SR [28] 958 Hh BE 22 1 1 SR AL, B AT 5 5 0, A H b ). SCHR 29,3018 1S R KR
Ak, AN T _EIRAE ] MERT D65 LA, A AT T AE 2R 10 MIRA S35 5 A ST 7 15 AN W), bt 28 4 10— SRR 410
AR R A 3R DRl b, 2K S AL o T 2 R DU 2 T £ X 7 PR AN R B 2 R R A R v it N K ) 3K R AIE I, 2R
ZENE BE R4 RS n 3 Sak . SC IR [18, 3L 6 2302k A A 20 e el il N TR SCIR B4R B - T AN T A
o) A B 2R A S R RS AN [ A AT A A 25 000 B 3 3 R Al 4 5 7 2 i A SR A R TN S 7 7 Y
P8 8 T PR JG. S o L, R D53 i PAY 0 )] 0 A5 S TR T 5 A AN S T MR A S 33 v 18 23 ] e A7
(K 35 0530 3R 20 SR8 AN [ AR SOAN T 20 R AN AR T 4R 38 0 I R A

AT 5 A I e R e 1 S 3] 5 9] PR M G R XA T L2 SR RT LR 7 (58 1 40 1 380 30 136 S8 v SR (1]
H BT 5 AOAA T 2k LLARA o 5 B (9 SO R B8 8 SCRR 320K 1 A &5 M A 110 4 S LR A sURR AIE 19 5
SO FH PR Y v, SCHR [3B14E 2 R 1 9 13 v B e s 55 i PO A A7 S A R T — A B 2 e 8 P R A
AL VR 5 2% IR 45 K, SCIR [BATHE s XUEE 1 e 5 A5 S5 St — ST X AR A 45 K, A T el " 249 SR A
Bt 27 A 2= U A 3R T ik AN i), AN SR P A7 G5 4 [ R 2 AR U8 ot 1 3] e 97 8 S — 3 2 o S
AR 0 3K 0P 90, AT S DL St A S — SR A 0 2 Dk U0 23 B 20 08 T ke 249 SR P4

7 HBRRRETE

TR S (10 1) 2308 ST e v AL i 8 13 v — I DR £ ) R, 5 66 6 RO ML 8 18 3 A L, et T 2 R 1
VAR IR — S AT PR A, XA A5 1) 20 B S ) R ™ B A SO I W R R T A AR R e SR )
3 (K5 SCIR R 4R T — AL T MRF ) 20 B2, 3 AR SR 5 B Tk AR SCAN 2 FL208 U DU U535 55 3 1) )
G TS N F 3] e 47 AT S A, i S e ] e A7) P R A AR TR SRR D O LA Sk 05 B SR SRR AORT AT 2 B A1
AR BRI R0 P D 10 52 2% R T R IR T 856 2R 00 A0 90 L B2 AN 32 S [ I 8 SCAS 2 DR Sk 1 i e 91 B 5
fHED. RIBRD AR, F B BAT LW Mz AR ) A0 3 AR AR 11t 5250 45 R AR AL R A7 s 42
157 0 3 R [ 3 e 0 A 5 06 A0 AT TR T, BRAT S 1 3 3 4 R S IR A AR S D) R e 4% T
=RV 9)

SRR [ P T8 T R £ 38 3, AT DR A i 8 1) AR e R 30 e A R R R 2 e (R IO s 4 3R
ATRAED) 73 BERY vh gl N SE O =5 10 b SO L JE G H AR 35 o 45 L
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Ui, 32 BT 9 A A ML B 1, AR T A
HPLAAE .
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AUl ML R, R TR AT, RS T Ak
B PLAR 5 .

REZE(1979—), B 18 4 PRI, 3= ZHF 5T
ALK A HL 2% B, A ARE A B WL 88
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