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The N-Best Decoding Algorithm
for TAT-based Translation Model
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Abstract: In this paper, we introduce a search algorithm that provides a simple and efficient way to find n-best
results of the decoder of the free-to-siring alignment template (TAT) translation model, which describes the align-
ment between a source parse tree and a target string, Our experiments show that the new decoding algorithm does
not only improve the oracle BLEU but also allow minimum error rate training procedure to find better parameters
which improve the translation quality.
Keywords: Machine Translation, Tree-to-string Alignment Template, n-best Algorithm
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Wik 1 1-besti@RSH

Require: the source tree T'.
Ensure: the vector of derivations stacks wStack.
1: for all stack in vStack do

2 stack — @

3. end for

4: for all node pn of T in post transversal order do

5 vIAT — SgarcrHAvarLasLeT AT (pn)

6: for all tat in vTAT do

7: vLleaf — GgrLearVecToR(tat)

8 wSub — EnumSuBDEerivation (vLeaf)
9 for all derivation d in vSub do

10: newd «— ByripDgrivarion (vSub, tat)
1 add newd to wStack[pn]

12: end for

13: end for

14: recombine derivations in wStack{pn]

15: prune derivations in vStack[pn]

16: end for

4.1 1-besti# BRI
RITERTF BN 1-best BRI, DA’ WHE:1, EISAH TSRS,

42 n-bestlERITIE
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AERGR, BARNTRXNHERTEN. RICWSEEEEH IR, BR1-besti @R
SBATREHERITANRERS, FTURMAREVHET A* Wk n-best RS RRETE
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¥k 2 n-besti@R ST

Require: the source tree T', the derivation stack vector wStack.
Ensure: the vector vBest containing top n derivations.

1: initialize open list vOpen — 0, found — 0

2: for all non-recombined derivation d in the root stack do
3 tempitem — DgrrvarionTolTem(d)
4 add tempitem to vOpen
5: end for
6: loop
7
8
9

if found = n or vOpen is empty then
break // we found n results, or no more items
end if

10: curritem « the first item of vOpen

11: remove the first item of vOpen

12: if curritem’s same translation flag is false then

13: found — found + 1

14: add curritem’s root derivation to vBest

15: end if

16: currseq — curritem’s derivation sequence

17 for all denvation d in currseq do

18: if d has no next recombined derivation then

19: continue // no next recombined derivation
20: end if

21: nextd «— d’s next recombined derivation

22: while nextd is not in the root stack do // trace back to root
23: pd — nextd’s parent derivation

24: vSub — pd’s sub derivation vector

25: replace d with nextd in wSub

26: tat «— the TAT which pd used

27: nextd — ByirpDgriv arion (vSub, tat)
28: end while

29: tempitem «— DEgriv arionTolITEMm (nextd)
30: SeTSameFLac(tempitem,vOpen,vBest)

31 add tempitem to vOpen

32 end for

33: sort vOpen by the derivation score (high to low)
34: if vOpen has more than n items then

35: PruneDirrTrans(vOpen, n — found)
36: end if
37: end loop

HEAHEARE—IHRES Rtastt: RS BEHESISIHFE, BaETddaf
A SHERFIESRS 8, —e IRt b Rl b HE & NFHE S 2 3ER.
W En-besti@ R PRI —RERP, RN openRFMBRcurritemI, FERIEFHFH
FHEFIR¥ curritemIERFFIF R —NMESHEHENHES, FFIPREiESAFARZE.
BEESHREX AR, JYHERITERRHESRNEYEERN, RIONGIRE &
fFin-bestIW, EXNARESERTP AT B — R L curritem M NI EE M. XK
&, &Y RBcurritemitt, RIIRESHIEAED K curritem/MIn-best. HEHEW, X
BERITRHEMER, ST A curritem BTEA AR LI B AIn-bestl. FEEEME,
B RATHERT IS H fn-best M I E BlopenZE, BT ARM AL IR BEATT 7T e e BT
fin-bestM. H4h, HxfopenFHITRIBIMIAHE, RATRLRIYM LML BITFnMESSH
BEE/ MR, FTURMTAS BRI BRIFES. BTS2, E8En-best@ESEN
BB, openRIPBLARFERITFHINMEERES, XERENRESIRERTEFRLT
BinMESZ— BLAHE—ELBHHESd.
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[System | n [oracle BLEU | devBLEU | stBLEU |
[pseudo [ 10 T 0.2551 ] 0.2548 &+ 0.0291 ] 0.2391 + 0.0248 |

1 0.2216 0.2378 £ 0.0155 | 0.2273 £ 0.0122
10 0.2663 0.2479 £ 0.0452 | 0.2312 + 0.0395
true 100 0.3031 0.2623 £ 0.0067 | 0.2441 £+ 0.0053
200 0.3083 0.2604 + 0.0091 | 0.2418 £ 0.0074
500 0.3157 0.2647 + 0.0027 | 0.2437 £+ 0.0031
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7.1 Oracle BLEU

A TIHERBEEHTESFNE D, RITVEE T FR%E Lforacle BLEUH. #
#1179, pseudoBRARFHF K In-bestHRE LI EARRLEE A Dhn-best FtH, RAFTHEIE
B true®R) . ¥inf¥oracle BLEUS HIR R &5 RN R TR LR foracle
BLEU{H. BAIXME—HEENnEFRE LVSASKSH, REERTEFRE LRER
HBLEUARFRASHORH HI &K Eifjoracle BLEUH.

SR B R B T BRI BER B E M Yoracle BLEUA. RATERT), HnifFEE (5%
RP#HBERI0) , HWHE En-bestRIFTARIEEE L R H Hhn-best RIS SERe K B EH
foracle BLEUMH, iXEHREFMSH ARG R R RIANE /.
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HERIH, BAIEREIZnATI08t, FFREMRRRE EXOBLEUMER AN ST 108
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BIEFKSY. ERNFEMEES, %4n%¥T100, 200f15008f, BLEUMEXTFARREKINEE
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