TIMSS

{99512 ,chaolin }@cs.nccu.edu.tw

2003
NIST BLEU
TIMSS
1.
(The International Association for the Evaluation of Educa-
tion Achievement, IEA)[20] (
)
1970
IEA 1995
(Trends in
International Mathematics and Science Study TIMSS ) 1995
1999 2003 2007 38
1999 TIMSS
( ) 1999
2003 IEA
1999 2003
TIMSS [21] TIMSS
(



A 0
(machine translation)

50 Dorr
[9]
(linguistic-based paradigms) (knowledge-based) (rule-based)
(non-linguistic-based paradigms) (statistical-based)
(example-based)
(knowledge-based machine translation)
Knight [11] Longman WordNet
Collins
ficurrento
current
(statistical machine translation SMT)
Brown [6] 1990
T S P(T) T
(language model) P(S|T) T S
(translation model) SMT
(parallel corpora bilingual corpora)
SMT
Oct [16] (word-based) (word
alignment) GIZA++ Koehn [12]
(phrase-based)
(example-based machine translation EBMT)
1990 Sato  Nagao[19] EBMT
(decomposition) (transfer) (composition)

word-dependency tree
word-dependency tree



word-dependency tree

Al-Adhaileh [5] structured string tree correspondence(SSTC) [7]
SSTC
EBMT Liu
tree-string correspondence (TSC) EBMT [13] TSC
TSC

translation corresponding tree (TCT) [24] TCT

TCT
TCT
TCT (boolean value) TCT
(bilingual structured string tree correspondence BSSTC)
BSSTC
2.
N 2
9z E |[-—»
R N aaAa
zE |» 2% X al
X
z E
zE sl 2 N |» 2 e > El»ozE




stop word
filtering stemming

[3]
3.
bi-gram
S[1-6/1-6/1
& strere
SBARQ 0 — —
NP[1-2/1-3/1] VP[3-6/4-6/2]
WHNP SQ —1 PRP[HMM] NNS[Z’S:Q] VBD[3/0;'1] ADJP[4-6/4-6/2]
‘ /\ ‘ — T
WDT NP VP ? H Our

experlments were  JJ[4/6/2] PP[5-6/4/1]

‘. | TN simple, IN[5/0/1] NP[6/4/2]
Which NN VBD NP ———— |
in.  NN[6/4/1]
| N
class collected CD NNS |
| ‘ concept,
45 bottles

a &1, &, K&, #B|S R,
BSSTC




3.1 (BSSTC)

BSSTC
StanfordLexParser-1.6[17]
1 0
1
CKIP [1] 1
N={Niz, N2, € , N} m
N N n N[STREE/] nN[/STC/] N[//ORDER]
N[STREE/STC/ORDER] n N[STREE//] nN[/STC/]
N[STREE/STC/] Ne) n 1 c(n) N[STREE/
n N[STREE/
(primary key) N[STREE//]
N[/STC/] n
N[/STC/]
Nn[/STC/] 0 N[//ORDER] N[/STC/]
N[//ORDER]
n N[//ORDER] ORDER
1 c(n ORDER n
BSSTC AOur experiments were simple in
concepto A 0
fiOur(1)o, fex-

periments(2)0, fiwere(3)0, fisimple(4)0, fiin(5)0,ficoncept(6)0
A Mo, A (2)0 A (3)o, i 4o, n (5)0 A
(6)0 (word alignment)

N[STREE/STC/] VP[3-6/4-6/] STREE VP
fiwere simple in conceptih STC fiwere simple in concepto

i 0 Nc[STREE/STC/ORDER] (sibling node)
JJ[4/6/2] PP[5-6/4/1] JJ ORDER PP  ORDER  PP[5-6/4/1]
JJ[4/6/2]

3.2 BSSTC
BSSTC
0
N[STREE/] nN[/STC/] N[//ORDER] N[STREE//



n N[STREE//]

NNS fiexperimentso 2  NNS[STREE/ STREE 2
n[/STC/
CKIP [1]
N[/STC/] fiexperimentso
A 0o i 0 A 0
A0 A0 NNS[2/STC/]  STC
1
0 0 1
5 S[1-6/1-6]
Np o NP[1-2/13] VP36/46]
PRP[{;;W] NNS‘W[213] VBD[éf?J] ADJP PRP[.1.f1] NNSiZJCi] VBD[é/O] ADJP[A.IV-SM-Sl
EOur experiments,  were  JJ[4/6] PP ZOur_ experiments,  were  JJ[4/6] PP[5-6/4]
simple, IN[5/0] NP simple, IN[5/0] NP[6/4]

in.  NN[6/4] in, NN[6/4]
concept, concept,
Posm s ®m.oma, R BE PO&M & Twm, BA R MY
STREE STC
N[STREE/STC/]
N[STREE/STC/] N[STREE/] N New STREE
ES ES Nc) [STREE/] STREE N[STREE//]
1 Ncy [STREE/]
ES ES
N[STREE//] ES
N[STREE/] nf - /] npsTcq N New
sTC cs cs New [/STC/ STC n[/STC/]
1 New [/STCH]
CS  nNewl/STCA 0 cs CS

N[/STC/] 0 N[/STC/]



CS STC n[/STC/]

ny - 1
VP VP VBD
ADJP VBD[3//] ADJP[4-6//]  STREE ES ES 3 4 6
VP[STREE/]  STREE 3-6 sTC VP
VBD ADJP VBD[3/0/] ADJP[4-6/4-6[]  STC CS 0
CS CS 4 6 VP[3-6/STC/]  STC 4-6
STREE STC ORDER
ORDER STC 0
n sTC o
JI[4/6/ORDER]  PP[5-6/4/ORDER]
ORDER J[4/STC/]  STC=6 PP[5-6/STC/]  STC=4
PP[5-6/4/ORDER] ~ ORDER 1 JJ[4/6/ ORDER] ORDER 2
ORDER STREE STC

STREE STC
ANP(NP(NN fork))(PP(IN of)(NP(DT
o  ANP(NP(NN leader))(PP(IN of)(NP(DT a)(NN
)

=]

the)(NN road)))o
company)))o

=1}

3.3

ORDER
StanfordLexParser-1.6[17]

ANP(NP(DT)(NNS))(PP(IN)(NP(CD)(NNS))))o
ANP(NP[//2)(DT[//L]) (NNS[/2])) (PP[//LJ(IN[//1]) (NP[//2)(CD[//1])
(NNS[//2]))))0 ORDER



NP PP

/I_DT NNS IN NP
T T

NP | N
the heights of |CD NNS |
NP[//2] PP[/N1] _‘ - ‘_
DTPA] NNS[/2] INpA] NP[/2) four girls
#0147 At
CD[//1] NNS[//2]
(queue)
ORDER
S
D={D4, Dy, ...,Dn} Di D
Di Ti Oi i 1 m
T; i O T
Q NULL
S Q
Q# NULL
Q pop
D T,
Oi S
Q
ORDER

fiThe graph shows the heights of four girlso
A(S(NP(DT The)(NN graph))(VP(VBZ shows)(NP(NP(DT the)(NNS



heights))(PP(IN of)(NP(CD four)(NNS girls)))))o

S
S NP VP

NP NP
S VP VP VBZ

NP VBZ NP NP

NP
ORDER
ORDER
S NP[2] NP[1]

A(S(NP The graph)(VP(VBZ shows)(NP(NP[2] the heights)(PP[1](IN[2]
of)(NP[1] four girls))))) o

fi(IN[2] of)(NP[1] four girls)o
ORDER A(NP[1] four girls) (IN[2] of) O
A(NP [2] the heights)(PP[1] (NP[1] four girls)(IN[2] of))0 A(PP[1] (NP[1]
four girls)(IN[2] of)) (NP [2] the heights)
fiThe grapho fshowso ffour girlsd fiofd  fithe heightso

S S
NP VP NP VP
DT NN VBZ NP S
| P The graph VBZ NP
The graph shows NP[2] PP[1] - T ‘
- T shows  NP[2] PP[1]
DT[1] NNS[2] IN[2]  NP[1] _ o
| N ) '
the heights of CD[1] NNS[2] the heights IN[2]  NP[1]
|
four — girls of four girls

ORDER



NP VP
The graph VBZ NP
shows PP[1] NP[2]

NP[1] IN[2] the heights

four girls of
3.4
(word) (term)
fiwould be left on the flooro
(phrase ) fiin order too
Concise Oxford English Dictionary[8](
39429 )
in order to( )
f...as shown in diagram...0
fias shown in diagramo fiin diagramo
fias shown in diagramo fiin diagramo fias showo
stop word the
for to of what how who when why

to do does



( ~ing ~ed ) ( break

broke broken )
Porter[22] ( )
MXPOST[14]
WordNet[23]
3.5
¢
argmaxPr 6;; Q; = argmax Pr OgbqPr 0§01 (1)
014 01t gq
(1) E Q; 1 n
1 n O1¢
Pr(0464 0q1
(o) bi-gram Pr(6-40q1)
Pr(61:1Q)
Pr(0O46q9 Pr(6¢0¢1) 0 0
( 10 0
bi-gram
(sentence alignment)
CKIP [1]
GIZA++[16] mkcls[15]
bi-gram
SRI Speech Technology and Research Laboratory
SRILM[18] bi-gram
4.
2003
TIMSS2003
BLEU NIST
4.1
TIMSS2003
31 70

41 38



[4] ( )
(sentence alignment) 0.6 565

2006 2 14 2007 10 31

2002 3 2006 12
110
(tokens)
2059 2333 12460 6.1
2887 13170 6.4
4247 9279 70411 16.6
10504 68434 16.1
4248 19188 145336 34.2
25782 133123 313
4.2
TIMSS2003
TIMSS2003 165
262 439 236
CKIP [1]
StanfordLexParser-1.6[17]
bi-gram 134435 GIZA++ 128551
TIMSS A
2003 M 2003 S 2003 M 2003 S 2003 MS 2003 MS

TIMSS2003 TIMSS2003 TIMSS2003 TIMSS2003 TIMSS2003 TIMSS200

BLEU NIST mteval-10
n-gram n-gram  BLEU  NIST Google
Yahoo! (Lu)

M S

A TIMSS 2003




TIMSS2003 2003 M 2003 S

2003 M 2003 S TIMSS 2003
TIMSS 2003 2003 MS
2003 MS
4.3
TIMSS2003 Lu
BLEU NIST cumulative n-gram scoring  4-gram
NIST BLEU NIST BLEU NIST
n-gram co-occurrence n-gram
BLEU n-gram
NIST
BLEU
Lu NIST BLEU
2003 M 2003 S 2003 M
NIST BLEU NIST BLEU NIST BLEU
4.7002 0.1440 4.4089 0.1254 3.9819 0.1304
Lu 3.6185 0.1007 3.5831 0.0890 3.3319 0.0983
Google 45268 0.1467 4.8587 0.1848 3.7573 0.1016
Yahoo! 4.8793 0.1455 4.6136 0.1396 4.0457 0.1419
2003 S 2003 MS 2003 MS
NIST BLEU NIST BLEU NIST BLEU
4.2228 0.1018 4.8613 0.1309 4.4400 0.1138
Lu 3.2495 0.0682 3.8031 0.0966 3.4970 0.0803
Google 4.4445 0.1527 4.9343 0.1611 4.4720 0.1344
Yahoo! 4.4361 0.1442 5.0755 0.1435 4.6070 0.1436
2003 M NIST Yahoo! BLEU
Yahoo! 2003 M
Yahoo! 2003 M
o e Yahoo! Google
2003 M
2003MS MS 2003 MS
2003 MS
TIMSS 2003
2003M 2003S 2003 M 2003
S Google M S M
S
Lu Lu

Lu



BSSTC
BSSTC
BSSTC
bi-gram
TIMSS
0
CKIP
NSC-95-2221-E-004-013-MY2
[1] , http://parser.iis.sinica.edu.tw/ [Accessed: Jun. 30, 2008].

[2] ,
http://www.libertytimes.com.tw/2008/new/jan/15/english.htm [Accessed: Jun. 30, 2008].

[3]
2007

[4]

, http://140.111.66.37/english/  [Accessed: Jun. 30, 2008].
[5] M. H. Al-Adhaileh, T. E. Kong and Y. Zaharin, fiA synchronization structure of SSTC
and its applications in machine translationo, Proceedigs of the mternational Confer-
ence a1 Computatimal Linguistics -2002 PostConference Workshop @ Machine
Translation in Asia 11 8, 2002.
[6] P.F.Brown, J. Cocke, S. A. D. Pietra, V. J. D. Pietra, F. Jelinek, J. D. Lafferty, R. L.
Mercer and P. S. Roossin, fiA Statistical Approach to Machine Translationo, Compué-
tional Linguistics 79-85, 1990.
[7] C. Boitet and Y. Zaharin, i Re pr es ent adtringstnr eter eceosr rePsap o n d e n ¢


http://parser.iis.sinica.edu.tw/
http://www.libertytimes.com.tw/2008/new/jan/15/english.htm
http://140.111.66.37/english/

ceedngs of theTwelfth International Conference ax Computatimal Linguistics 591 64,

1998.

[8] Concise Oxford English Dictionary,
http://stardict.sourceforge.net/Dictionaries_zh_TW.php [Accessed: Jun. 30, 2008].

[91 B.J. Dorr, P. W. Jordan and J. W. Benoitt A A Sur vey of Current Par
Tr an s lAdvinée®mComputersLondon: Academic Press, 1-68, 1999.

[10] Google Translate http://www.google.com/translate t [Accessed: Jun. 30, 2008].

[11] K. Knight and S. K. Luk, fiBuilding a large-scale knowledge base for machine transla-
tiono, Proceedngs of the TwelfthNational Conference a Atrtificial intelligence,
773-778, 1994,

[12] P. Koehn, F. J. Och and D. Marcu, fiStatistical phrase-based translationo, Proceedings of
the Huma LanguageTechology Conference, 1271 133, 2003.

[13] Z. Liu, H. Wang and H. Wu, fiExample-based Machine Translation Based on TSC and
Statistical Generationo, Proceedigs of the Tenth Machine Translation Summit 257 32,
2005.

[14] MXPOST, http://www.inf.ed.ac.uk/resources/nlp/local_doc/MXPOST.html [Accessed:
Jun. 30, 2008].

[15] F. J. Och, flAn Efficient Method for Determining Bilingual Word Classeso, Proceedings
of European Chapter of the Associatidor Computatimal Linguistics 711 76, 1999.

[16] F. J. Och and H. Ney, Almproved Statistical Alignment Modelso, Proceedngs of the
Thirty-eighth Annual Meetng of the Associatio for Computatimal Linguistics
4401 447, 2000.

[17]1 The Stanford Parser: A statistical parser, http://nlp.stanford.edu/software/ [Accessed: Jun.
30, 2008].

[18] A. Stolcke. SRILM i an extensible language modeling toolkit. Proceeding of theintel-
ligen;e Conference on Spoke Language Processg, 9017904, 2002.
http://www.speech.sri.com/projects/srilm/ [Accessed: Jun. 30, 2008].

[19] S. Sato and M. Nagao, Toward Memory-Based Translationo, Proceedngs of Interna-
tional Conference an Computatimal Linguistics 2471 252, 1990.

[20] The International Association for the Evaluation of Education Achievement,

http://www.iea.nl/ [Accessed: Jun. 30, 2008].
[21] TIMSS , http://timss.sec.ntnu.edu.tw/timss2007/news.asp [Accessed:
Jun. 30, 2008].

[22] The Porter Stemming Algorithm, http://www.tartarus.org/martin/PorterStemmer/ [Ac-
cessed: Jun. 30, 2008].

[23] WordNet API, http://nlp.stanford.edu/nlp/javadoc/wn/ [Accessed: Jun. 30, 2008].

[24] F. Wong, M. Dong and D. Hu, Machine Translation Based on Translation Corresponding

Tree Structure, Tsinghua Sciace & Tecmology, 251 31, 2006.
[25] YAHOOQO! , http://tw.search.yahoo.com/language/ [Accessed: Jun. 30,
2008].



http://www.mandarintools.com/cedict.html
http://www.google.com/translate_t
http://www.inf.ed.ac.uk/resources/nlp/local_doc/MXPOST.html
http://nlp.stanford.edu/software/
http://www.speech.sri.com/projects/srilm/
http://www.iea.nl/
http://timss.sec.ntnu.edu.tw/timss2007/news.asp
http://www.tartarus.org/martin/PorterStemmer/
http://nlp.stanford.edu/nlp/javadoc/wn/
http://tw.search.yahoo.com/language/

	以範例為基礎之英漢TIMSS試題輔助翻譯
	緒論
	2. 系統架構
	3. 系統相關技術
	3.1 雙語樹對應字串的結構(BSSTC)
	3.2 建立BSSTC結構和產生範例樹
	3.3 搜尋相同範例樹
	3.4 翻譯處理
	3.5 統計式模組選詞

	4. 系統翻譯效果評估
	4.1 實驗來源
	4.2 實驗設計
	4.3實驗結果

	5. 結論
	致謝
	參考文獻

