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Abstract: Recently, discriminative re-ranking technique has been applied in many fields relative to NLP (Natural
Language Processing) , such as parsing, pos-tagging, and machine translation etc., and performs very well. We will
take SMT as an example to explain how to re-rank the translation candidates using Simplex Algorithm in detail and
give the experiment results on NIST-2002(development set) and NIST_2005(test set) Chinese-to-English test sets.

Our experiments show that we can gain significant improvements in BLEU by re-ranking. It can provide 1. 26 % ab-
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solute increase in development set and 1. 16 % absolute increase in test set.
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Initialization .
MaxIter=500;
Ftol=0, 000 001;

//Maximum number of iteration

//Fault-tolerance for BLEU

X[N+1][N7J; //1f you have N features, you
need a matrix of (N+1) * N

a=2; //a is Expand factor

p=0.5; //B is Contract factor

Algorithm ;

Compute_BLEU ()

J/FIRAXEEPH NTLAREHE S N+ 14
BLEU f&.

High_Mid_Low ()

//M N+14 BLEUHZ &K, RAXFMERADH 3
MEFIERT ETIX M MALE,

for(i = 1; i <<= N+1; i++)

{

frigh = (X)) = max(f;) 1<<i<at1
fmia =1 (Xwia) = max(f;) 1<i<Kn+1,i# High
frow = {(Xiow) =max(f;)) 1<i<n+1

}s

P RATE B HIT VLR PR LR rerank 1)
FhRERBEEWT .

Simplex_Iteration()
do

tol =2 % (fuign — frow)/ g+ frow) s
if ( tol << Ftol )
if (Iteration > MaxlIter)
Compute_BLEU O ;
High_Mid_Low O ;
Iteration++ ;

N1
7. Xe= 1/n * > X; i#High;
8: Xp= 2% XFLIXHiE},;
9:  if (H(Xp)<<f(Xpow))
10. Xe= (1+) * Xr—a* Xp;
11, X)) <d(Xpow))
XHigh =Xg ;f(Xmgh) =f{(Xg);

return ;

return ;

D U W N =~

12.  else Kuigh = X135 1(Xpign) =1(X1);
13: else

14. if (((Xp)<<=1(Xma))

15. Kuigh = X135 {(Xygign ) =1(X1) 5
16, else

17 if (X)) > 1(Xpign))

18. XHigh = XT H f(XHigh) :f(XT) H

19. Xe= B* Xugt (1—B) * Xe;
20, if (F(Xe) > 1(Xpign))

21, Xi=1/2 % ( Xi+ Xiow)s

22 =1 (X);

23, else

24. Kigh = X 5 I(Xpign) =1(Xc);
25; else

26 Xuigh= Xr3 {(Xigign) =1(X1);
} while (1)
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THEAMNE— T #HAT re-rank LK 5 ) # RFF4E
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2-gram BB T HEIFRE
4-gram BIEE FHEEVRRE
5-gram RiEE H B AR
2-gram ZEiE 1A G F HE AR
3-gram PEEIAE S AT
4-gram FiE 1At 15 5 ERURE
S-gram HIE MR S E RS
IBM Model Il 54 B #9178 SLARAE
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10. & A]F K BE L 45 B AR 1iE

11. &% N-gram H BUS K # 4F4E
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Ho, iR EFTHEARERESEEN
WE T EAR, RS IEE R R E R A
PSR R, B G — A 5 TR T R,
IBM Model #451F 2 #l B GIZA++ I 2k 4= 5 1Y 17)
#,8R J5 #% B8 1BM Model-1" 3+ & B R R H A K
B 3R I BN %1, CLA (Competitive Linking
Algorithm)™ 45 4E 18 5 IBM Model 4%4E, L &
FIF B MR CLA B4 Y ; /38 N-gram H
PSR W RRE RIS X TN DUE A F #1000 A3
BRI ST MR T FE XK 1-gram, 2-gram,
3-gram ] 4-gram ZERE 1 000 A]H H LRSI E , R
JEH B — AN E LA IR — R AE s A AR A
Wit E R AN BRI MAETETHES 5.
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FEXEAFAE  , E IR U, B IR A MR
fiE 5] B TR BE A SR B ; TR M B 1R B BT DL
—ERE FRBA TR RERESHEES
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A F R B EN B X R RME, REF
BHaFHERERENF BRA A,

SRR s, AT 2 R B A&/
RERERENER, 8 —KERRHE—KER
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F B A B 8 4T re-rank 7 NIST-2002 (FF
RE)LWERERAT R, RP BT HAMER
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F1 BHgREFZEARELHIBER

Feature BLEUY% Contribution%

baseline 26.76

2-gram Im 26. 82 0.06 4
4-gram lm 26. 80 0.04 4
5-gram lm 27.27 0.514
2-gram pos lm 26.91 0.154
3-gram pos lm 27.11 0.354
4-gram pos lm 27.24 0.48 4
5-gram pos Im 27.43 0.67 4
IBM Modell 26. 88 0.12 4
CLA 27.07 0.314
length ratio 26.79 0.03 4
N-gram frequency 26.92 0.16 4
punctuation 26.76 04
~+all features 28.02 1.26 4

7 NIST-2005 (JU A 8) L WL 45 R T .
F2 SARETENRELNTRER

baseline re-ranking Contribution
25.38% 26.54% 1.16% 4

FRB /N KB REE R MCE T ZERH

MAE ER LB RIT X
F£3 MCEHZFERZENMIRELHNXBER
BLEUY% |Contribution%
Baseline(dev set) 26.76
Dev Set(+all features) 27.72 0.96 A
Baseline(test set) 25.38
Test Set(+all features) 26,31 0.93 4
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