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(th te) =t td)
NonSyn

{34t é Syn
G L= 1) & NowSyn

(o) =t )

{03 -l 0% NonSyn
|=i0Z.%

GRASSGEIS  JGRALANGES
8 3173 NonSyn
3.1.7.4
1. Syn NonSyn Syn 3.1.7.1
Syn
2. SVM ity =i tly-cf = +7 ) SWM
(e =t thy-cf =)
cf SWM Can
(.t () td)-cf -s)
Syn NonSyn Can
Syn NonSyn Can
Can cf (i thy-(thtly-cf -s)
Can s=" 3.1.7.2
Syn s=" 3.1.7.3
NonSyn
3.1.75
SWM 3.1.7.1 3.1.7.4
1. 3.1.7.1
6 (@
3.1.7.1
Syn 6 ©)
@ Syn
D@
100% G.8%  12.7% )
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SWM 3.1.7.1
3.1.7.4
Syn
NonSyn SWM
(b)Swm (b-1)
(b-2) F
6 (d) 6.6.4
(d-1) 2(©) (b-1) @ (b-1)
6 © (b-1)
() (b-1) 94.8% 36.6%
(d-2) :() (b-2) @
(b-1) F 6 ©)
(b-2) (€)) (b-1) 84.2%
53.9%
6 (t),te) =], td) )
(1), PFEMHREIE XU SVMIC & - TEIFE L 7z, Ml
G W
| W B Fifi | BaH EREET F i
) AR E-TRELEES | 1000 58 110 | looa e i 53
(OBEOGE) {066/ 16615) (2307/2301) (2301/80846)
R N = A e P S
ey
(=10, SVM OHFHEIA @GS | 932 231 7.0 | 937 749 83.2
EEEEEEH (36173879 (3617/15649) (6548R/G0801)  (AS4BR/BTASS)
(b-2). SVM DS\ - F i RAE | 710 57.0 63.3 ({d-l) BEY (d2) CEHET }
% A (80227125610 (R022/15649)
(2). 3 L7 RS LU TAHOFEEH O THEE LizRSES B LU NSIES
Lo HEE [ 0 EdEA |
| @k [LEE Fifl | e P FH# |
() EMNRRIC E - TR EhEE R 1000 127 22.6
LU E D EICES N | 22118 (2118716515) (1)(m) Bl S
FIH L (a) RS
317 AmOTHIC R EELELES
(- AR (@ BET (1) OEEE, | 948 36.6 5248 | o42 629 0.6
far FLTF (1) DB | (608R78525) (608R716615) (B1892/65737)  (61592/39845)
(SR b A A SR
(d-2) A () BED -2 D, | 842 530 65.7 | 941 62,7 753
(a) B ETF (b-1) BTN (R954/10642)  (8954/16615) (56373/59030)  (56373/80848)
(F SRR R SHBSHHE

23



3.1.8

100%
5.8%
SVM
93.2% 23.1%
SWM
94._8% 36.6%
[ Tsunakawa08]
Tsunakawa Tsunakawa JST

3.1.9
[ 08] , ,

, , Vol . 2008,
No. (2008-NL-187), pp. 91-98 (2008).
[Morishita08] Y. Morishita, T. Utsuro, and M. Yamamoto. Integrating a phrase-based SMT model and a
bilingual lexicon for human in semi-automatic acquisition of technical term translation
lexicon. In Proc. 8th AMTA, pp. 153-162, 2008.

[Fujiio8] Fujii, A., Utiyama, M., Yamamoto, M. and Utsuro, T.: Overview of the Patent
Translation Task at the NTCIR-7 Workshop, Proc. 7th NTCIR Workshop Meeting, pp.
389-400(2008) .

[Koehn07] Koehn, P., et al.: Moses: Open Source Toolkit for Statistical Machine Translation,
Proc. 45th ACL, Companion Volume, pp. 177-180 (2007).

[ 07] , ,

, , Vol. 14, No. 2, pp. 33-68 (2007).

[Vapnik98] Vapnik, V. N.: Statistical Learning Theory, Wiley-Interscience (1998).

[ 10] : :

16
[Tsunakawa08] Tsunakawa, T. and Tsujii, J.: Bilingual Synonym Identification with
Spelling Variations, Proc. 3rd IJCNLP, pp.457-464 (2008).
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3.2.1

3.2.2
3.2.3
3.2.4
3.2.2
Distributional Hypothesis
Distributional Hypothesis
( )
Blodel
Sennelart (Blondel & Sennelart, 2002) WordNet
(Jarmasz &

Szpakowicz, 2003)

25



n (n-gram)

Cosine Dice Jaccard
Weeds (Weeds, 2003)

(Shimizu , 2008)

15%
3.2.3
Cosine Euclidean

Jaccard

Cosine

W, - W,
|- w |
Euclidean

Z (Wgt(W11C) _Wgt(W21C))2

ceC(w)uC(w,)
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C

Jaccard
6 )
1)
N-gram
2)
Dobj
30
©)
w

ZCEC (W )uC(wy) mln(Wgt(Wla C), Wgt(W2 , C))

4

LDC2007T38

30

df (c) = |{w| N (w,c) >0}

Mw,c)

27

1) ©

w

c

ZCEC(Wl)UC(WZ) maX(Wgt(Wla C), Wgt(W2 , C))

(2001

Dobj

1 -~2004

Stanford

12
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64,045 1,719
(4)
(Mei Gia-Chu et al. 1984)
1984 1 5
1 4 5 12,193
Level1 Level 2 Level 3 Leveld Level 5
num | cateory num | cateory num | cateory num cateory num term
A A Aa (B Aa01 | A Aa011 A Aa011_01 | A
B kil ab | BirEd Aa01 (A Aa012 | AE Aa011_01 | At
[ BERAFI=E R Ac |HERE Aall [BEA Aa013 |FEA Aa011_01 | A4
o} biiiede skl \ Ad |FEE Aal2 | Aa021  |F Aa011 01 |EgA
E HHE Ae  |REEE Aa02 | FidH Aa022 (3R Aa011 01 | A3
[ B A 5% Aa03 |4 Aa031 | Aa011_01 | &
G LHEEE Ay kiR 4803 | 43032 |[#rRdf aall1 01 | AR
H iEEN Ah (A Aa04 (il Aa041 |t 4201102 | A8
| TR B R ih | &R Aalld |t Aal42  |{iHdf 43011 02 |[dA
J el A g Aa05 |HE Aa051 [BHE 4201103 A8
K Lug ] [ Aa05 | BILA Aal52  [FIA Aa011_03 |0
L e Ak (antd Aals |FA Aal53  [FA 4a011_03 |AO
&l A Aa06 (3 Aa0B1 |5 A2011_03 | A
L AbO1 (B Ab011 |BA A2011.03 |&d8
An | AbOT |Z2 A AbO12  [FA IAam 1.03 [AT
A0 (A Ab01 | Hz Ab013 (B Aa011_03 |70
1 (ChuRen Huang et al. 2005)
1 1812 1812
260 5 260 5 4
1

50, 100,150,200

(5)

(6)

(7)

(8)
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Mean Mean Average Precision

RKL(Average Rank of Last Synonym L)

Topl
1 Jaccard Cosine Euclid
Mahalanobis Jaccard
Jaccard
50
Jaccard
100
Topl 150
MAP RKL 200
Topl 41%

Metric MAP RKL(1181) TOP1
Jaccard 0.14455 | 503.60784 0.25490
Jaccard L2 0.13196 | 508.07843 0.23529
Cosine 0.02064 | 867.94118 0.03922
Euclid 0.03758 | 757.54902 0.05882
Euclid L2 0.05488 | 782.94118 0.13725
Maharanobis 50 0.13694 | 582.15686 0.23529
L2 100 0.19676 | 485.74510 0.27451
150 0.32059 | 377.56863 0.41176
200 0.32526 | 344.13725 0.39216

3.2.4
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Blondel V. D. and Sennelart P. 2002. Automatic extraction of synonyms in a dictionary. In
Proceeding of the SIAM Workshop on Text Mining.

ChuRen Huang, XiangBing Li and JiaFei Hong. 2005. The Robustness of Domain

Lexico-Taxonomy: Expanding Domain Lexicon with CiLin.

Julie Elizabeth Weeds, 2003. Measures and Applications of Lexical Distributional

Similarity. Ph.D. thesis, University of Sussex, September.

Mario Jarmasz and Stan Szpakowicz, 2003. Roget's Thesaurus and Semantic Similarity.

In Proceedings of RANLP 2003. pages 212-219.

Mei, Gia-Chu. 1984. Cilin- Thesaurus of Chinese words. (in Chinese) Hong Kong.

Miller, Uri. 1997. Thesaurus construction: problems and their roots. Information

Processing and Management 33(4), pages. 481-493.

Nobuyuki Shimizu, Masato Hagiwara, Yasuhiro Ogawa, Katsuhiko Toyama and Hiroshi
Nakagawa. 2008. Metric Learning for Synonym Acquisition. In Proceedings of COLING

2008, pages 793-800.
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3.3.1

Kaji and Morimoto (2002)

(SMT)

SMT

3.3.2

ey 3.33

f i (i)
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L

3R H

v Fodid REREEE 742 Fodeid
iz < fz3o<
< HHIZEAS T D L
e S L S T ey H AGERIHEE~T

oftank, water) =4.54 l:>
o(tank, vehicle) =6.10

TFTS5A A
B RE & RRAED

o A, /K) =4.20

I3 o(fEHL, 1) =248

e

<tank> K Lo

BHHLGE — ARGE |water 3.71 1.30

BEHEATH  lvehicle [1.15 4.83

C(F @.e()) = alf @.1)

Y rueacrran ¢l (@, F7)-CF7I( e ()
max ¥ roeacr e @@ F17) - CFH (e ()

n A(f. F1 ) f f7(i)
Alfr@) =1f"lalf.f) = 6.a(f .F") = 6%

a{f'{:’],e{j])

C;D:{fr{!’:]_. E'{Jr:]) = %, ﬂ{;f"{!':],e{.fi:]) {E:ca{f (2. E'{-Ef:]j = l::'),
0 (FhliH)
i ey |t @e'. (f.f @) = (e(D.e))
(Fr@ =lDe) e (i) e

f=ffofi

e(2), ..., e() e()
i+wy
Score(f.e(j)) = Z r(LDC(fr.e()).
s
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(1 (i — 1l = wp)
i T = 1
R =t 2 2
Ji—1
Wo. fie () G (Fue()
0
0
3.3.3
X,y X 'y w—1
X 'y W X 'y Mn.,72
m N 2- M
@
(M1) (Church and Hanks, 1990)
L m/M
(LLR) (Dunning, 1993)
LLR(x.v) = —2(logL(m.n..r) + logL(n, —m, N — n,,7) —logL{m.n,.7, ) — logL(n, —
m.N —n..1) )
logl{k,nr) = klog,r + (n— &) log,(1 —+),
m n, —m N,
== = .
- n, * N-n, N
t- (TScore) (Church et al., 1991)
m—n. NN
TScore(x,y) = ————
W 1T
Dice (Smadja, 1993)
P 2m
Dicelx, v) = ﬁ
Jaccard (Smadja et al., 1996)
m

= . 1
acfaraixy V= —mm—
I W n, +n,—m

Pearson’s x- (Manning and Schiitze, 1999)

N{mN —nyn;)

_(_\r_ ‘l(:'\lr_ M
1, (N — 1, )V — 1)

-y R
ATWL Yl =
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t-

MI&LLR
X
max(r, 12
MI&TScore
MI&LLR
n
n.
min{w/d,1)
3.3.3.1
, 277TMB
EDR
1448
3
w =101, = 20,t = 400
3.3

t
{” r}
(n=n.)
d 1
English Gigaword New York Times

2004 ,140MB(UTF-8)
EDICT (Breen, 1995)

New York Times 2005 1 157
1448
191 !
0.5
1 2
h =5ow, =25
1 Dice Jaccard
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0.31 714 543
0.43 | 1190 67
t- 0.41 | 1203 54
Dice 0.49 | 1166 91
Jaccard 0.48 | 1166 91
Pearson’s = 026 | 714 543
MI&LLR 0.30 690 567
MI&TScore 0.12 359 408
0.31 717 540
0.31 716 541
Pearson’s y=
Dice Jaccard 39
t- Dice
Dice

3.3.3.2

(Ide and Veronis, 1998)

Li and Li (2002)

Vickrey et al. (2005)
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control management
1.451 1.247
1.199 1.751
1.633 0.211
0.139 1.502
I
i
Ppseudo(CONtrol| )=0.700  Ppseugo(management| )=0.300
2:
3.3.4
3.3.2
3.3.4.1
3.3.2
f j e(j) Ppseudo(€()If)
: (I1S(e(y)) [+&)
P e f)= .
pseudo( (J)l ) Zk(ls(e(k))|+5)
S(e(d) e()
S(e(j))={f'(i)|C(f'(i),e(j))>TE?C(f'(i),e(k))}-
e S(e()) 0
4, £=0.025
2
“ control”
“ control”  “ management”
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a I . 2 1
‘ GIZA++ ’ [ ] ‘ SRILM J
0 o
a
| s
0
ik ik
:> ‘ Moses ] :>
3: SMT
3.3.4.2
2
2 ®m O
3
1)

fi e, ey fh e

F=f1f2. . .fn E=eqe5...6,

@
) F=fifp..f, m E)=es()ex(i)...eni) j=1, 2, .., m
£G)
. #(E(J)) Hippseudo(ei(j)l fl)
P o (EG)|F) =
s (ETF) \/zk#(E(k»\/ZkHiPpseudo(ei(knfi)
HEG) ()
£G)
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3.3.4.3

3 GIZA++ (Och and Ney, 2003)

N
SRILM (Stolcke, 2002)
Moses
3.3.4.4
SMT 1
SMT
1)
@) Japio 2003 20,000 (
5.32MB, 4.54MB)
(b) JST 1981 2005 !
151,958 (90.8MB), 102,730 (64.9MB) 2
)
1) (b 1000
(Utiyama and Isahara, 2007)
@)
EDR EDICT 163,247

93,727 333,656
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2: 1 3: 2
BLEU BLEU
0.1142 0.1637
+ 0.1294 + 0.1632
(i) 0.1330 (i) 0.1682
(ii) 0.1319 (ii) 0.1670
(iii) 0.1321 (iii) 0.1678
(iv) 0.1327 (iv) 0.1671
() (@) (b)
(i) 1) ()
(iii) (1) (b)
(iv) (1) (b)
2
1 O
20000 ( 3.61MB, 3.17MB)
BLEU (Papineni et al., 2002) (4-gram)
1 2 2 3
1) 1
BLEU
) 2
@)
BLEU
1 BLEU
3.3.4.5

Koehn and Knight(2000)
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Wau et al. (2008)

3.3.5

(i)

(M Dice Jaccard

Dice

(i)

SMT BLEU

1)

)

®3)

Breen, J.W. 1995. Building an Electronic Japanese- English Dictionary. In Proc. of the Japanese Studies

Association of Australia Conference.
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Church, Kenneth W., William Gale, Patrick Hanks and Donald Hindle. 1991. Using statistics in lexical
analysis. In Lexical Acquisition: Using On-line Resources to Build a Lexicon, pages 115-164.

Church, Kenneth W. and Patrick Hanks. 1990. Word association norms, mutual information, and
lexicography. Computational Linguistics, 16(1):22-29.

Ide, Nancy and Jean Veronis. 1998. Introduction to the special issue on word sense disambiguation: the
state of the art. Computational Linguistics, 24(1):1-40.

Kaji, Hiroyuki and Yasutsugu Morimoto. 2002. Unsupervised Word Sense Disambiguation Using
Bilingual Comparable Corpora. In Proc. of the 19th International Conference on Computational
Linguistics, pages 411-417.

Koehn, Philipp and Kevin Knight. 2000. Estimating Word Translation Probabilities from Unrelated
Monolingual Corpora Using the EM Algorithm. Proc. AAAI 2000, pp. 711-715.

Philipp Koehn, Hieu Hoang, Alexandra Birch, Chris Callison-Burch, Marcello Federico, Nicola Bertoldi,
Brooke Cowan, Wade Shen, Christine Moran, Richard Zens, Chris Dyer, Ondrej Bojar, Alexandra
Constantin, Evan Herbst, 2007. Moses: Open Source Toolkit for Statistical Machine Translation, In
Proc. of Annual Meeting of the Association for Computational Linguistics (ACL), demonstration and
poster session, pages 177-180.

Li, Cong and Hang Li. 2002. Word translation dis- ambiguation using bilingual bootstrapping. In Proc.
of the 40th Annual Meeting of the Association for Computational Linguistics, pages 343-351.

Manning, Christopher D. and Hinrich Schiitze. 1999. Foundations of Statistical Natural Language
Processing. MIT Press, Cambridge, MA.

Och, Franz J. and Hermann Ney. 2003. A Systematic Comparison of Various Statistical Alignment
Models. Computational Linguistics, Vol. 29. No. 1, pp. 19-51.

Papineni, Kishore, Salim Roukos, Todd Ward, and Wei-Jing Zhu. 2002. BLEU: A Method for Automatic
Evaluation of Machine Translation. Proc. ACL 2002, pp. 311-318.

Smadja, Frank. 1993. Retrieving collocations from text: Xtract. Computational Linguistics,
19(1):143-177.

Smadja, Frank, Kathleen R. McKeown and Vasileios Hatzivassiloglou. 1996. Translating Collocations
for Bilingual Lexicons: A Statistical Approach. In Computational Linguistics, 22(1):3-38.

Stolcke, Andreas. 2002. SRILM - An Extensible Language Modeling Toolkit. Proc. Intl. Conf. Spoken
Language Processing, pp. 901-904.

Utiyama, Masao and Hitoshi Isahara. 2007. A Japanese-English Patent Parallel Corpus. Proc. Machine
Translation Summit XI, pp. 475-482.

Vickrey, David, Luke Biewald, Marc Teyssier and Daphne Koller. 2005. Word-sense disambiguation for
machine translation. In Proc. of the Conference on HLT/EMNLP, pages 771-778.

Wu, Hua, Haifeng Wang and Chengging Zong. 2008. Domain Adaptation for Statistical Machine
Translation with Domain Dictionary and Monolingual Corpora. Proc. COLING 2008, pp. 993-1000.
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HPSG
CTB

Kun Yu

3.4.1

(Xia 1999; Chen and Shanker 2004; Chiang 2000; Hockenmaier and
Steedman 2002; Miyao 2006; Guo 2009; Cramer and Zhang 2009)

training data

HPSG HPSG
HPSG HPSG
Penn Chinese Treebank (CTB), Peking University Treebank(PKU),
Tsinghua University Treebank (TSU) CTB
HPSG
Yu et al. 2010 CTB
1)
CTB ; 2)
; 3)CTB 4)
3.4.2 (CTB
SVO
la 1b 1c
la. /1 Jeat lapple
1b. /1 /Ba lapple /eat
1c. lapple /Bei [/l /eat
CTB trace
1 CTB

trace * NP-SBJ-1 NP-OBJ-1
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NP-OBJ-1 trace NP-SBJ-1

HPSG
CTB trace
trace trace
2
(2a) /hanako 2b [treat as
ftreat as treat fas 2
/hanako 2c [treat
3 treat as 1

[treat trace

P

T

NP-58) VP
e/
ki IP-OBJ
Ba
NP-SBI-1 vp
L fapple
vy NP-0BJ-1
1% Jeat *

1 CTB 1
2a. /taro /Ba /hanako [treat as [friend
2b. * [taro [treat as /hanako ffriend
2c. /taro  /treat /hanako /as [friend

/IP\
NP-SBJ VP
KB fraro
i IP-OBI
Ba
NP-SB} VP
{t 1 /hanako /\
W NP-OBJ
4 Jtreatas Wk frriend
2 CTB 2
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P

T

NP-SBJ vP

1 ftaro
i {P-OBJ
Ba

VP
NP-5BJ-1

{t 1*/hanako vp NP-OBJ

/\ FH A ffriend

vP fi:/as
vV NP-OBJ-1
M /treat *
3 CTB 2
3.4.3
2a
3a
3b
3c 3d
(object marker)
4a ba 6a
4b 5b 6b
3a. * /taro  /treat /hanako [friend
3b. /taro  /treat /hanako /as [friend
3c. /taro /Ba /hanako /treat /as [friend
3d. /hanako /Bei /ftaro  /treat /as [friend

4a. /Ba [flower /give [/to /him

4b.  /give [flower [to  /him

5a. /Ba /book /put /into /bag

5b. /put /book /into /bag
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6a. /Ba /he [call Jas [teacher

6b. /fcall /him J/as fteacher
CTB
3.4.4 CTB
CTB 3
CTB
1
into
into 7b
/build into 7a
7b A
7a. ( IVV)
7b. (VRD (VV Y (VW )
3
CTB
3 A
8b 8¢
%9a 9b
8a. NPO + NP1 W
8b. NPO + NP1 W
8c. NPO + W
9a. /Ba /hanako (W /treat as) /friend
9. /Ba /hanako (VRD (W /treat) (W /as))
10a 10b 10c 3
10a 10b  10c
VRD W
10a. NPO + NP1 (VRD W1 W2)
10b. NPO + NP1 (VRD W1 W2)
10c. NPO + (VRD W1 W2)
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2
/build into /build
CTB /build
VRD
7a
B
CTB 8a
W
W 2
B CTB



11la 11b 1lc 12a
12b
11a. NPO + NP1 (VP (VP W1 (NP-0BJ-1 (NONE *))) W2)
11b. NPO + NP1 (VP (VP W1 (NP-0BJ-1 (NONE *))) W2)
11c. NPO + (VP (VP W1 (NP-0BJ-1 (NONE *))) W2)

12a. /Ba /hanako (VRD (W /treat) (W /as)) /friend
12b. /Ba /hanako (VP (VP (W /treat) (NP-0BJ-1 (NONE *))) (W /as))) /friend

3.4.5
1 2 3
CTB 968 A
657 2 A 19
13a 13a / 1
2 13b 13b / 1
3
968 949 98

13a. /Ba /draft (Y\RD (W ) (W )

13b. /Ba /work (VRD (W ) (W /do)) /in /ahead

CTB A B
968 657 311
1
A 1 2
657 11 8 638
2 2
CTB
968 19 949
100 2 98
3 3
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3.4.6

CTB HPSG

CTB
98

[ ]

Xia, F. (1999). “Extracting Tree Adjoining Grammars from Bracketed Corpora”. In
Proceedings of the 5th NLPRS.

Chen, J. and Shanker, V. (2004). “Automated Extraction of TAGs from the Penn Treebank”. In
Proceedings of the 6th IWPT.

Chiang, D. (2000). “Statistical Parsing with an Automatically-extracted Tree Adjoining
Grammar”. In Proceedings of the 38th ACL. pp. 456-463.

Hockenmaier, J. and Steedman, M. (2002). “Acquiring Compact Lexicalized Grammars from a
Cleaner Treebank”. In Proceedings of the 3rd LREC.

Miyao, Y. (2006). “From Linguistic Theory to Syntactic Analysis: Corpus-oriented Grammar
Development and Feature Forest Model”. Ph. D. Thesis. The University of Tokyo.

Guo, Y. (2009). “Treebank-based acquisition of Chinese LFG Resources for Parsing and
Generation”. Ph. D. Thesis. School of Computing, Dublin City University.

Cramer, B. and Zhang, Y. (2009). “Construction of a German HPSG Grammar from a Detailed
Treebank”. In Proceedings of the 2009 Workshop on Grammar Engineering Across
Frameworks, ACL-1JCNLP 2009. pp. 37-45.

Yu, K. et al. (2010). “Comparison of Chinese Treebanks for Corpus-oriented HPSG Grammar
Development”. Journal of Natural Language Processing (Special Issue on Empirical Methods

for Asian Language Processing), April 2010.
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4.1

[1]
[3] Quirk [6]

reordering

IBM

4.2

48

Phrase-based SMT

Liang

[4]



IBM Model[1]
IBM Model f e a
a=argmax p(f |a,e)- p(ale)
p(f|a,e) lexicon probability p(ale)
alignment probability
a=argmax p(f|ae)-pale)-p(e|af)-p(alf)
p(flae) p(elaf) p(ale) p(alf)
EM
4.2.1
f N A, ~,..., Fn e M E1, B,..., Em NULL £FEo
Afe  f e Afej= | Fj Ei
IBM
2 NULL
NULL

N
p(flae)=]]p(F;|E,.)
j=L

Fj Ei

p(Fj |Ei)' p(Ei | Fj)
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4.2.2

e Ep Ep Ec
ép Ep éc Ec Ec Ep
Ep Ec f FASf FAéf
2 2 rel(e,,e,)
Ep Ec
rel
pale)= [ pe(rele,.e)
(epvec)EDefpc
De-pc e
4.3
2 IBM
Step
1 Step 2
EM 1
Step 2
4.3.1 Step 1
Step 1 IBM Model 1
Step 1
Step 2
Step 1
4.3.2 Step 2
Step 2
Step 1
Step 2

Step 2
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Step2 1

Step
E-step

E-step M-step
4
Step 2

M-step

2
Step 1
Step 1

4.3.2.1 E-step
NULL

AT 51 A2

r.“ - {deviee}

g
%
@
b

r =
X A i [, A
CET Y prehoge Reject &7 | p<ihowome
-~ 3 P b ‘3 /{is T
1 used P - ,f— used 7,
’ “E;'or E> /‘,[““' PES i - »'{:’:for
- i A e
- 54 the w7 /«"’ the
‘p’ho!odaﬁlmo‘fl -_‘& IR ’ . phowdetedo;/;
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E-step

Swap 2

4
= photogate” “

2
= photodetector”
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photodetector” = photogate”
Extend 1
Add NULL
Reject NULL
2 2 1
n
n-best
4.3.2.3
NULL
NULL NULL
Step 2
2 NULL “ 8
“ = photodetector” “ 8
= photodetector” “
“ 8 “ = for”
NULL
4.3.2.4 M-step
EM n-best
n n
C(F.E) C(E,,F)
pFIE) =~ PEIF)=v<-—%
2..C(F.E) 2..C(E.F)
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aF, E) F Ei Pre Rec | AER
Step 1 7755 |33.92 |47.20
EM Step 2-1 84.26 |48.38 |61.65
E-step M-step E-step Step 2-2 84.85 |57.26 | 68.53
Step 2-3 82.84 |61.86 |71.03
Step 2-4 80.21 | 63.13 | 70.88
Step 2-5 78.71 | 64.10 | 70.88
4.4 Step 2-6 78.02 | 63.38 | 70.76
Step 2-7 76.83 | 64.60 | 70.39
Step 2-8 71.99 | 67.71 | 69.85
ST intersection 90.51 45.16 60.31
200 grow-final-and 79.92 60.06 68.70
7] grow-diag-final-and | 77.80 61.47 68.77
100 475
Sure(S) Possible(P) [5]
AER
JUMAN KNP
Charniak nlparser
Step2 =10
IBM
GIZA++[5]
'intersection’ ‘'grow-final-and' ‘grow-diag-final-and' 3 [2]
'Step 1'
Step 1 5 ( )
'Step 2-X'  Step 2
'Step 2-1 'Step 1’
'Step 1
'Step 1'  'Step 2-1'
Step 2
AER 23

'intersection’

Step 2-3  grow-diag-final-and
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‘grow-diag-final-and'

4.5

reordering

[1] Brown, P. F, Pietra, S. A. D., Pietra, V. J. D., and Mercer, R. L. (1993). “The Mathematics
of Statistical Machine Translation: Parameter Estimation.” Association for Computational
Linguistics, 19 (2), pp. 263-312.

[2] Koehn, P., Axelrod, A., Mayne, A. B., Callison-Burch, C., Osborne, M., and Talbot, D. (2005).
“ Edinburgh System Description for the 2005 IWSLT Speech Translation Evaluation.” In
Proceedings of International Workshop on Spoken Language Translation 2005 (IWSLT'05).
[3] Koehn, P.,, Och, F. J., and Marcu, D. (2003). “Statistical Phrase-Based Translation.” In
HLT-NAACL 2003: Main Proceedings, pp. 127-133.

[4] Liang, P., Taskar, B., and Klein, D. (2006). “Alignment by Agreement.” In Proceedings of
the Human Language Technology Conference of the NAACL, Main Conference, pp. 104-111
New York City, USA. Association for Computational Linguistics.

[5] Och, F. J. and Ney, H. (2003). “A Systematic Comparison of Various Statistical Alignment
Models.” Association for Computational Linguistics, 29 (1), pp. 19-51.

[6] Quirk, C., Menezes, A., and Cherry, C. (2005). “Dependency Treelet Translation:
Syntactically Informed Phrasal SMT.” In Proceedings of the 43rd Annual Meeting of the
Association for Computational Linguistics (ACL'05), pp. 271-279.
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[7] Utiyama, M. and Isahara, H. (2007). “A Japanese-English Patent Parallel Corpus.” In MT
summit XI, pp. 475-482.
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5.1
5.2
180
8 2

(RBMT) (SPE)
[ 2005][ 2006][ 2008] 1 1
1
BLEU NIST
RBMT SPE RBMT
SPE
SPE 1
NTCIR-8
NTCIR-7 formal run [Fujii, 2008]
1381 180
(LM)
(TM)

BREREEX

METRR RS
(SPE)

MERETIL

[mmerregs | [sEeriews |
S5 BAAREX BiES
E“v' T_I; /‘L}Eﬁ#‘#é&r’ﬁiﬁ x;{'\jm PAJ.-US patent

1
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1 (RBMT) (SPE)
L 2005] L 2006] L 2008]
RBMT A B
SPE (isi) (isi) (Moses) (Moses)
™ Giza-pp Giza-pp Giza-pp Giza-pp
™ PAJ PAJ PAJ NIT NTCIR-7
9 3 9 3 9 3 8 2
LM Srilm Srilm Srilm Srilm
LM PAJ 33 PAJ 33 PAJ 33 US patent 180
BLEU 0.1607 0.1728 0.2912 0.2998
NIST 4.7184 4.7893 6.3398 7.3058
5.3
(a)
(ChaSen )
(b)
10 3
( ) T ( ) S
#(A) sim

http://www.speech.sri.com/projects/srilm/

http://code.google.com/p/giza-pp/

srilm.tgz ver.1.5.5

giza-pp-v1[1].0.1.tar.gz

http://www.isi.edu/publications/licensed-sw/rewrite-decoder/index.html

isi-rewrite-decoder-r1.0.0a/linux/decoder.linux.public (

BLEU NIST
BLEU

http://sourceforge.net/svn/?group id=171520

moses.2007-05-29.9z

ftp://jaguar.ncsl.nist.gov/mt/resources/mteval-v11ib.pl

10
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i~ 2x#(T NS)

- #(T)H(S)
1381 82385
12.34
RBMT
4 1
{ L] L] L] L] L] L] L] }
8 sim 10
39 A 1
5.4
1 BLEU=0.2998 NIST=7.3058
PAJ(Patent Abstract of Japan)
NTCIR-7
5.5
rbmt spe
spe 2 rbmt
spe
1
src:

ref: fig . 5 is a diagram showing a structural example of a motor for driving the rotating blade
2.

rbmt: drawing 5 is a figure showing the example of composition of the motor which drives
moving vane 2 .

spe: fig . 5 is a diagram showing an example of a motor for driving the rotator 2 .

Src:
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ref: moreover , the front ends of the core wires 51 are sandwiched with laminated films 59 to
prevent deformation of the core wires 51 for the purpose of maintaining their relative
positions intact .

rbmt: it faces across the tip part of cable core wire 51 with laminate film 59 , it is held , and
the deviation of the modification and a pitch is prevented .

spe: the distal end portion of the core wire 51 with the lamination film 59 is maintained , and

the offset of the modification and its pitch is prevented .

src:

ref: fig . 6 shows the shield cover 30, which is to be mounted on the insulative housing 10 .

rbmt: shield cover 30 attached to the external surface of this insulating housing 10 is shown
in drawing 6 .

spe: the shield cover 30 attached onto the outer face of the insulating housing 10 is shown in
fig.6.

5.6

(RBMT) (SPE)

BLEU 0.2998
RBMT RBMT
SPE
[ 2005] PAJ
16 AAMT/Japio pp.86-96, March, 2005.
[ 2006]
17 AAMT/Japio pp.40-44, March, 2006.
[ 2007] 18 AAMT/Japio
pp.2-11, March, 2007.

[ 2008] 19 AAMT/Japio

pp.2-11, March, 2008.
[Fujii, 2008] Atsushi Fujii, Masao Utiyama, Mikio Yamamoto, Takehito Utsuro Overview of
the Patent Translation Task at the NTCIR-7 Workshop, Proceedings of NTCIR-7 Workshop
Meeting, pp.389-400, December, 2008.
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M1

M1
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6.1

6.2

[1]
[2]
[3 5] [6,7]
[8]
Web
1 “ acquire”
13 Ioad”
/ 1
< > 17, 14, :10,...
< > 137342, :1363,...
< >< >:70, :36, :8,...
< > 1121, :96, :86,...
/ 3
< > 12, 6, :6,...
< > :3592, :1074, :884,...
< > 739, :100, :77,...
< > 24, 6, 5,..
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KNP [9]



6.3
Japio [10] Ci12N 2004
6,251
(PAJ)
“1D” “ SOLUTION”
1-2

# 1D:2004000005_SOLUTION_1-2

# 1D:2004000005_SOLUTION_2-2

# 1D:2004000006_PROBLEM_1-1

[10]

# 1D:2004000005 SOLUTION:

The new polypeptides, and the nucleic acid molecules encoding the polypeptides. In addition,
vectors and host cells which contain the nucleic acid sequences.

Chimera polypeptide molecules which contain the polypeptides fused with heterologous
polypeptide sequences. Antibodies which combine with the polypeptides. And a method for
producing the polypeptides.

# 1D:2004000006 PROBLEM TO BE SOLVED:

To provide new polypeptides and nucleic acid molecules encoding the polypeptides.

(PAJ)
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/ 1933 / 1097
/ 1834 / 1076
/ 823 / 868
/ 376 / 788
/ 358 / ( 280
/ 339 / 266
/ 331 / 173
/ 328 / 169
/ 294 / 167
/ 274 / 166
6,251 1,500
10
6.4
6.4.1
)
100 6,251
@ ...
(b) ...
2
KNP
(a) [34]
D [BGH:x ] [[BGH:x ]*
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-26.844 / 3 1
(b) / [34]
D [BGH:x ] / /
-29.504 / 1 1
©)
(4)
“ comprise” (b) “ contain”
6.4.2
contain 44
comprise 14
3 69
include 10
involve 1
contain 11
1 - 12
include 1
contain 4
7 comprise 2 7
include 1
comprise 3
5 - 4
include 1
contain 1
16 - 2
include 1
17 contain 2 2
4 contain 1 1
15 include 1 1
22 contain 1 1
34 contain 1 1
34
100

[BGH:x ]*

(@)

3

“ contain” (65), comprise” (19), “ include” (15), “ involve” (1)
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69 3
/ 3
< > 19872, 11612, 11034, 1616, :317, ...
< > :14, :8, 7, :6, 3, ...
< > :313, :203, :53, 51, ...
[11]
contain  ( )
comprise ( )
include ( )
involve ( )
3 “ include” 69
10
6.5
100 65 “ contain”
contain(65)
< > 6 ;-5 DNAS
< > ;7 DNA:6
< > 1
comprise(19)
< > 13 2 2
< > 5 5 2 ...
include(15)
< > :3 DNA:2 ...
< > 3 1 9
< > 1
involve(1)
< > 1
< > 1
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“ contain” “ comprise”

6.6

alignment
Web

AAMT/Japio
Japio

[1] (2007
2009) [2 5]
[2] 20 AAMT/Japio
pp.65-70 (2009)
[3] (2009)
[4]
(2009) 08-6-B1-3
[5] Shoichi Yokoyama, Masumi Okuyama: Translation Disambiguation of Patent Sentences
using Case Frames, Machine Translation Summit XI1, 3rd Workshop on Patent Translation
(2009)
[6]
(2010)
[7] 72
(2010) 4wW?2
[8] Web
(2006) 2006-NL-171
[9] KNP: http://nlp.kuee.kyoto-u.ac.jp/nl-resource/knp.html
[10] AAMT/Japio (2004)
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21 AAMT/Japio

12

Machine Translation Summit XlI

The 3rd Workshop on Patent Translation
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9

48

48

12 Machine Translation Summit XI|I
3 The 3rd Workshop on Patent Translation
12 Machine Translation Summit XI|1 MT Summit XI1
2009 8 27 29 Hotel Chateau Laurier
pre-registration 8 27 279
Laurie Gerber 300
166 118
31 15 4
16 74
2 3 89
21 27

Submissions/ Acceptance

Accepted Papers by Country

Submitted: 89

Accepted total: 48
= 21 regular papers, 27
posters

Rejected: 35

Withdrawn: 6

Canada 8
China 1
France 5
Germany 2
Ireland 6
Japan 6
Korea 1
Mexico 1
Singapore 2
Spain 1
Switzerland 2
UK 3

USA 8
United Nations 1
Vietnam 1

69
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17

As of August 17,
2009
participation As of August 17,
Asia 31 2009
Europe 74 Paid 251
US+CA+BR 166 waived 28
Africa 2 Sum 279
Middle East 5
sum 278

IAMT

Government program track: 16 presentations, one keynote, one panel

Commercial user program track: 15 presentations two keynotes and one panel
5 Invited talks (UK, Italy, Canada, 2 from US)

3 panels (one plenary/commercial — combination of technology for user benefit; one

government track (gov't use of MT); one commercial track (introducing technology as part of

translator training)

26

The 3rd Workshop on Patent Translation

37

3 Japio

(MT Research)

(Commercial Users) 3
Summit
Laurie Gerber
AAMT 7
MT Summit VII

70

Moderator:

(Government Users)
MT

Welcome and Conference Overview
IAMT



3
Johann Roturier: Deploying novel MT technology to raise the bar for quality: Key
advantages and challenges
Symantec MT

Systran Post Editing
™

Marco Trombetti: Getting a share of the human translation market with the world’s

largest Translation Memory

Translated.net CEO Web 35,000
9,000 80 10
™ 10 ™
100 QA Cloud
Platform

Pierre Isabelle and Roland Kuhn: MT: The current research landscape
NRC MT

1. MT 2. MT
System 3. 4, 5.
(SMT) 6. 7.

Covering Technologies: What are the

benefits for MT users? Organizer Mike Dillinger (Translation
Optimization Partners) Terry Lawler (SDL), Daniel Gervais (MultiCorpora),
Alex Yanishevsky (ProMT), Jaap van der Meer (TAUS) Organizer Discussant

Paul Bremer (Apptek) RB + SMT, TM + cloud computing,

advanced leveraging + shared TM data, speech recognition + MT

(Government Users) "Translation in Government”
Moderator Nickolas Bemish
Donald Barabe Dan Scott
RMK Sinha
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Chuck Simmons Carl Rubino

special session Preparing Translators for the current
technology landscape Patricia Phillips Batoma, Roxana Girju, Elizabeth Lowe (University

of lllinois), Patricia Minacori (University Paris VII Diderot) 4

(Japio)

(MT Research)

(Government Users) (Commercial Users) 3

2
Carol van Ess-Dykema, Dennis Persanowsky, Susan Converse, Rachel Richardson, John S.
White, Tucker Maney: Metrics to assess translation memory technology
National Virtual Translation Center (NVTC) Naval Research Laboratory
50
70 ™

Hannah Grap: Ranking MT quality: focus on the brand
MT “ brand” Actionable
and contribute with brand voice (5) Not useful (1) 5

Larry Rogers: Translation quality: No longer in the eye of the beholder

7
Jordi Carrera, Alex Yanishevsky: Technology for translators: What doesn’t Kill you, makes
you stronger
ProTM A. Yanishevsky ™

Post Editing (PE)
Nguyyen Bach, Qin Gao, Stephan Vogel: Source-side dependency tree reordering models
with sub-tree movements and constraints
CMU
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Sirvan Yahyaei, Christof Monz: Decoding by dynamic chunking for SMT
University of London University of Amsterdam SMT

chunking
maximum entropy classifier
Midori Tatsumi: Correlation between Automatic Evaluation Metric Scores, Post- Editing
Speed, and Some Other Factors
(Dublin City University) Systran
BLEU Pearson correlation
0.5
Istvan Varga, Shoichi Yokoyama: Transfer rule generation for a Japanese- Hungarian
machine translation system
(RBMT)
bilingual resource

Sherri Condon, Gregory Sanders, Dan Parvaz, Alan Rubenstein, Christy Doran, John
Aberdeen, Beatrice Oshika: Normalization for automated metrics: English and Arabic
speech translation

MITRE NIST DARPA TRANSAC

Rod Holland: How to read a machine-translation text
MITRE Holland MT

Susumu Bani: The Japan Patent Office’s use of MT

Web (IPDL) MT
Workshop
Satoshi Kamatani, Tetsuro Chino, Kazuo Sumita: Hybrid spoken language translation

using sentence splitting based on syntactic structure

Stephen Soderland, Christopher Lim, Mausam Mausam, Bo Qin, Oren Etzioni, Jonathan
Pool: Lemmatic Machine Translation

University of Washington

Lemmatic encoding

Dimitriy Genzel, Klaus Macherey, Jakob Uszkoreit: Creating a high-quality MT system
for a low-resource language: Yiddish

73



Google Yiddish

Philipp Koehn, Alexandra Birch, Ralf Steinberger: 462 MT systems for Europe
University of Edinburgh MT Summit
EU 23 MT system

Philipp Koehn, Barry Haddow: Interactive assistance to human translators using SMT
methods

HP
Michel Simard, Pierre lIsabelle: Phrase-based MT in a computer-assisted translation
environment
NRC Pierre Isabelle

MT
Lucia Specia, Marco Turqui, Zhuoran Wang, John Shawe-Taylor, Craig Saunders:
Improving the confidence of MT quality estimates

Xerox Craig Saunders
MT
AAMT/Japio
MT Summit
Phuket Chair: Copenhagen
Co-Chair:
Chair
40 2 user report
(9:00-10:45)
Chair WS Japio
2
(1) Sophie Mangin: European Machine Translation Programme — Concept, Status and Future
Plans
Munchen 5 EPO (The European Patent Office)
EPO
3 EPO esp@cenet IPDL
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()

(1)

()

®3)

(1)

DB MT
MT
EPO, USPTO (The United States Patent and
Trademark Office), JPO (The Japan Patent Office), KIPO (The Korean Intellectual

Property Office), SIPO (The State Intellectual Property Office of the P.R.C.) IP5
cooperation MT 10 foundation
MT

Dan Wang: SIPO’s Efforts On Improving Quality of Chinese-English Patent Machine
Translation Service

SIPO 2005 4 2007 4 Single-user
version 2008 4 CPMT (China Patent Machine
Translation) RBMT Hierarchical
Network of Concepts (HNC) 57

RBMT, SMT, EBMT

(11:00 -12:00) Svetlana Sheremetyeva
Atsushi Fujii, Masao Utiyama, Mikio Yamamoto, Takehito Utsuro: Exploiting Patent
Information for the Evaluation of Machine Translation
NTCIR-7 (NICT) NTCIR-7

test collection
Hiroshi Echizen-ya, Terumasa Ehara, Sayori Shimohata, Atsushi Fujii, Masao Utiyama,
Mikio Yamamoto, Takehito Utsuro, Noriko Kando: Meta-Evaluation of Automatic

Evaluation Methods for Machine Translation using Patent Translation Data in NTCIR-7

NTCIR-7 AAMT/Japio
BLEU
Bin Lu, Benjamin K. Tsou, Jingbo Zhu, Tao Jiang, Oi Yee Kwong: The Construction of a
Chinese-English Patent Parallel Corpus
City University of Hong Kong noisy
parallel corpus  filter alignment

(13:30-14:30)

Arti Shah: Translation of Patent Documents at the United States Patent and Trademark
Office

USPTO MT internal screening system
Systran USPTO
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(2) Young Pyo Kim: KIPO’s MT Activities and IP5 Mutual MT Project
KIPO 2000 2005 2008 MT
IP5
(3) Susumu Bani: Current status of MT application in JPO

(14:30-15:10)
(1) Svetlana Sheremetyeva: An Efficient Patent Keyword Extractor As Translation Resource
MT

(2) Shoichi Yokoyama and Masumi Okuyama: Translation Disambiguation of Patent

Sentences using Case Frames

Panel Discussion: Real World Challenges of Patent Translation(15:30 — 17:00)
(Moderator: )
(Georg Artelsmair (EPO), Tao Wang (SIPO), Susumu Bani
(JPO), Arti Shah (USPTO), Philipp Koehn (University of Edinburgh))
MT

MT

AAMT IAMT 2011
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