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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 thetree-to-string 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.
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Require: the source treeT .
Ensure: the vector of derivations stacksvStack.
1: for all stackin vStackdo
2: stack← ∅
3: end for
4: for all nodepn of T in post transversal orderdo
5: vTAT← SEARCHAV AILABLETAT (pn)
6: for all tat in vTAT do
7: vLeaf← GET LEAF VECTOR(tat)
8: vSub← ENUMSUBDERIV ATION (vLeaf)
9: for all derivationd in vSubdo

10: newd← BUILDDERIV ATION (vSub, tat)
11: addnewd to vStack[pn]
12: end for
13: end for
14: recombine derivations invStack[pn]
15: prune derivations invStack[pn]
16: end for
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Require: the source treeT , the derivation stack vectorvStack.
Ensure: the vectorvBestcontaining topn derivations.
1: initialize open listvOpen← ∅ , found← 0
2: for all non-recombined derivationd in the root stackdo
3: tempitem←DERIV ATIONTOITEM (d)
4: addtempitem to vOpen
5: end for
6: loop
7: if found = n or vOpenis emptythen
8: break // we foundn results, or no more items
9: end if

10: curritem← the first item ofvOpen
11: remove the first item ofvOpen
12: if curritem’s same translation flag is falsethen
13: found← found + 1
14: addcurritem’s root derivation tovBest
15: end if
16: currseq← curritem’s derivation sequence
17: for all derivationd in currseqdo
18: if d has no next recombined derivationthen
19: continue // no next recombined derivation
20: end if
21: nextd← d’s next recombined derivation
22: while nextd is not in the root stackdo // trace back to root
23: pd← nextd’s parent derivation
24: vSub← pd’s sub derivation vector
25: replaced with nextd in vSub
26: tat← the TAT whichpd used
27: nextd← BUILDDERIV ATION (vSub, tat)
28: end while
29: tempitem←DERIV ATIONTOITEM (nextd)
30: SET SAMEFLAG(tempitem,vOpen,vBest)
31: addtempitem to vOpen
32: end for
33: sortvOpenby the derivation score (high to low)
34: if vOpenhas more thann itemsthen
35: PRUNEDIFF TRANS(vOpen, n− found)
36: end if
37: end loop

Ü¿Eâk��¡�î�üN5�A5µb�í�a�í�bÜ¿K§@o?ÛdaÚ
Ù¦í��E�#í��©ê§�½'@
dbÚ�ÓÙ¦í��E�#í��©ê�$"
3�{n-best|¢Ú½�z�gS�¥§·�lopenL¥íØcurritem�§3�E#í��
�ÿ|^�curritemí�S�¥,��í�¤Ü¿K�í�§S�¥�Ù¦í��±ØC"
�âÜ¿�ýéüN5�§��{�1���í�Ò�£�L§�§·����(:?

�n-best�§§éA�í�Ò¥�í��©ê�½'�kcurriteméA�©ê��"ù¿�
X§3*Ðcurritem�§·��¬�E@
©ê'curritem��n-best�"�é{`§3�
{�1�?Û�ÿ§�c*Ð�curritem¤©ª´�c©ê�p�n-best�"���´§
Ï�·�r¤k#�EÑ�n-best�Ñ\£�openL§¤±·�Ø¬¦K?Û�Ud3�Ð
�n-best�",	§�éopenL?1}{��ÿ§·��¬à}K@
©ê'�Ðn�í�©
êÑ���í�§¤±·�Ø¬à}Kcn��Ðí�"oó�§3�{n-best|¢Ú½�
z��ã§openL¥©ª��X�Ð�n�ÿÀí�§ù¿�XXJí�d´|¢�m¥�Ð
�n�í���§@o�{�½¬ÑÑí�d"



System n oracle BLEU dev BLEU tst BLEU

pseudo 10 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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