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2. 1 Enhancing Function Word Translation with Syntax—Based
Statistical Post-Editing

Kyoto University John Richardson

Toshiaki Nakazawa

Sadao Kurohashi

2.1.1 Introduction

A high level of machine translation fluency is sought after in all subject domains. Translations with high
adequacy however are especially important in patent and scientific translation, where it is particularly
necessary to preserve the meaning of the input sentence in the generated translation.

Error analysis of state-of-the-art machine translation systems has shown that poorly translated function
words are a major cause of loss in translation comprehensibility. For example, negation and passive
structures can completely reverse their meaning when missing the correct function words, and it is important
for understanding to select appropriate prepositions. We have also found that lack of (or incorrectly placed)
relative pronouns has a large effect on preserving sentence meaning, and that badly formed punctuation
impedes understanding.

Surprisingly few studies have been made specifically on improving function word translation for statistical
machine translation systems, despite this having been looked at in rule-based systems (Arnold and Sadler,
1991). While we were unable to find any previous work on function word statistical post-editing, function
words have been used to generate translation rules (Wu et al., 2011). The most similar approach to our
method of editing function words used structural templates and was proposed for SMT (Menezes and Quirk,
2008). Statistical post-editing of MT output in a more general sense (Simard et al., 2007) and learning
post-editing rules based on common errors (Elming, 2006; Huang et al., 2010) have shown promising results.
The majority of statistical post-editing methods work directly with string output, however a syntactically
motivated approach has been tried for post-editing verb-noun valency (Rosa et al., 2013).

We believe that the intended meaning of a sentence is often unclear from flat MT output. For example, in
Figure 1, the intended meaning is much clearer from the dependency tree representation: we cannot tell easily
that ‘translate documents’ is a relative clause (missing the relative pronoun ‘which’ or ‘that’) and that ‘the
paper’ is a prepositional phrase (missing the preposition ‘in”) rather than the direct object of ‘described’.
Based on this observation, we attempt to exploit the target structure of the output of a dependency tree-to-tree
machine translation system in order to understand better the cause of the function word errors and therefore

correct them more effectively.



Figure 1: String vs Tree Output
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word language model.

We assume a set of function words F, a subset of the entire target-side vocabulary. We also define an
empty token ‘<none>’ which represents the lack of a function word. A root node and leaf nodes can be
added to the tree to allow insertion of function words as the sentence root and leaves respectively.

A dependency tree can be decomposed into token—head pairs (t,t"). We derive a simple language model
P(f| t,t') approximating the probability of function word f € F being inserted between t and t'.
The model is estimated over the training data by counting the occurrence of (fit,t") tuples where f is a
function word appearing between t and t'. Note that to make this definition well-defined, we strictly require

that function words have only one child. The probability P(f| t,t") is then calculated as:

count(f,t.t')

P(f|t,t) = ,
(F16.t) D g Fu<nones count(g, t,t')

In our experiments we include part-of-speech tags inside tokens to reduce homonym ambiguity (e.g. use
‘set-NN’ instead of ‘set”). We also split P(f | t,t") into two cases, Piea(f | t,t") and Pyign(f | t,t), to consider the
difference between t being a left or right descendant of t'. We will write P to refer to whichever of Py or

Pigne applies in each case.

2.1.2.1 Operations

For a token—head pair (t,t"), word insertion is performed when Py(f | t,t") > Py(<none>| t,t") for some
function word f. We choose the function word with the highest probability if there are multiple candidates.
Replacement of function word t is performed similarly if Py(child(t) | f,t") > Py(child(t) | t,t") for some other
function word f. Similarly we choose the best f if there are multiple candidates. Deletion can be performed

using the same method as for replacement by adding the function word ‘<none>’ to F.

2.1.2.2 Filtering Replacements/Deletions with Word Alignments



In the majority of cases we found it counter-productive to replace or delete function words corresponding
directly to non-trivial source words in the input sentence. For example, in a Chinese—English translation
task, consider the two translations:

e Wr/¥& & (listen/music) — listen to music

e FMi/100/% (below/100/m) — 100m below

In the first sentence, the function word ‘to’ in the English translation has no corresponding word in the
Chinese input and therefore its existence is based only on the target language model. In contrast, the
preposition ‘below’ in the second sentence directly corresponds to ‘ i (below)’ in the input and care
should be taken not to delete it (or change it to a completely different preposition such as ‘above’).

We therefore propose restricting replacement/deletion to function words that are aligned to trivial or
ambiguous source-side words (function words without concrete meaning, whitespace, punctuation). This
allows us to change for instance the unaligned ‘to’ in ‘listen to’ but not ‘below’ with an input alignment.
The source—target word alignments are stored in the translation examples used by the baseline SMT system

and kept track of during decoding.

2.1.3 Experiments

We performed translation experiments on the Asian Scientific Paper Excerpt Corpus (ASPEC) for
Japanese—English translation. The data was split into 3 million training sentences, 1790 development
sentences and 1812 test sentences.

We defined English function words as those tokens with POS tags of functional types such as
determinants and prepositions, and treated Japanese particles as function words for the purposes of
alignment-based filtering. The primary post-editing model was trained on the training fold of the ASPEC
data. Since our model only requires monolingual data, for comparison we also trained a separate model on
a larger (30M sentences) in-house monolingual corpus (Mono) of technical/scientific documents.

For the baseline SMT system we used KyotoEBMT (Richardson et al., 2014), a state-of-the-art
dependency tree-to-tree translation system that can keep track of the input—output word alignments.
Post-editing was performed on the top-1 translation produced by the tree-to-tree baseline system.

Japanese segmentation and parsing were performed with Juman and KNP (Kawahara and Kurohashi,
20006). For English we used NLParser (Charniak and Johnson, 2005), converted to dependency parses with
an in-house tool. Alignment was performed with Nile (Riesa et al., 2011) and an in-house alignment tool.
We used a 5-gram language model with modified Kneser-Ney smoothing built with KenLM (Heafield,
2011).

2.1.3.1 Evaluation
Human evaluation was conducted to evaluate directly the change in translation quality of function words.

We found that automatic evaluation metrics such as BLEU (Papineni et al., 2002) were not sufficiently



sensitive to changes (the change rate is relatively low for post-editing tasks) and did not accurately measure
the function word accuracy.

In human evaluation we asked two native speakers of the target language (English) with knowledge of the
source language (Japanese) to decide if the system output was better, worse, or neutral compared to the
baseline. A random sample of 20 edited sentences were selected for each experiment and the identity of the
systems was hidden from the raters. The Fleiss’ kappa inter-annotator agreement (Fleiss et al., 1981) for

wins/losses was 0.663, and when including neutral results this was reduced to 0.285.

2.1.3.2 Tuning and Test Experiments

We first perfomed a preliminary tuning experiment on the development fold of ASPEC to investigate the
effect of model parameters. The results in Table 1 show for each row the model settings, the number of
wins (1), losses (—) and neutral (?) results compared to the baseline, and the change rate (CR) over the
entire development set.

The first three settings (‘Onlylns’, ‘OnlyRep’, ‘OnlyDel’) show the effects of allowing only insertions,
replacements and deletions respectively without using source—target alignments. We can see that the
quality for deletions is lower than insertions and replacements, and error analysis showed that the major
cause was deletion of function words aligned to content words in the input.

We reran the experiments using the alignment-based filtering (‘AlignA’ and ‘AlignB’) and found the
results improved. While possible to achieve a higher change rate by allowing all three operations, we could
only achieve a slight increase in accuracy by disallowing replacements (the setting ‘AlignB’). The
difference was mainly due to alignment errors, which caused more serious problems for replacement as
they were able to alter sentence meaning more severely.

The best settings in the tuning experiment (‘AlignB’) were used to conduct the final evaluation on the
unseen test data from ASPEC. We also compared models trained on the ASPEC training fold and on our
larger monolingual corpus. Table 2 shows the final evaluation results. The results on the test set show
significant improvement on win/loss sentences at p < 0.05. There was no clear improvement gained by
increasing the size of model training corpus, however the change rate could be improved by using more

data.

2.1.4 Conclusion

The experimental results show that in general our proposed method is effective at improving the
comprehensibility of translations by correctly editing function words. We found that using source—target
alignments was effective in avoiding simple errors however there remained some trickier cases where the
alignment information was not sufficient, for example when function words were null or incorrectly aligned.
The remainder errors were primarily caused by incorrect parsing and sparsity issues.

In this study we have shown that target-side syntax can be used effectively to improve the quality of
scientific domain machine translation through the automatic post-editing of function words. We have

presented an algorithm for inserting/deleting/replacing function words based on a simple tree-based



Table 1: Results of tuning experiment on development set.

Insert | Replace | Delete Align + - CR
OnlyIns Yes No No No 10 6 2.3
OnlyRep No Yes No No 11 7 5.5
OnlyDel No No Yes No 7 8 8.6
AlignA Yes Yes Yes Yes 11 7 10.5
AlignB Yes No Yes Yes 11 4 33
Table 2: Final evaluation results on unseen data.
Insert | Replace | Delete Align + - CR
ASPEC Yes No Yes Yes 12 5 2.3
Mono Yes No Yes Yes 11 5 4.1
Both Yes No Yes Yes 23 10 3.9

language model and demonstrated the effectiveness of using source—target alignments to improve accuracy.
In the future we plan to extend the model to provide more robustness against parsing/alignment errors and

experiment with other language pairs.
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<, X OFEVANCHBI L THITZ1TH 2 EMTEX D2 LB ahoiz,

PR 7E DN F) % 3645 L 7= DI 2 M PR OORET TH7 101256 L ORRRR L, BB 2 R ST
DI ERNT THIE L7 08 2 8 L B ORI I I % = o/ AR 38

VT OMH (1) &b L CTRAGEBIZ T 571 7~y K (6) OBBA (X) %#iFA)
A (1) OEBHFI L FATOATEB Z T 5 ZIMEC Lz 2 L 2Bl F =03 v
DX FIERBILETE,

X 3 ~IZBWTY 2ETei REOIEMIIG] (ABHIEE : F57BF 2003-180109)

224 T~TH-TI DI

2—/WRICEDPNTICRH~ VT — MR > THER T HEHABETH T, m— LR
B~ VT v— b OB EOICHET DR L . BRIRIRO I & BB R T T T
a— LIROEHA~ VT v — O FICERE) S 28 55| 2 T F51 & HOMRIEZH 2 T
D Z L AR E T2 BAEE,

K4 [~ThoT) ZEtei-REOH (KNBHES : HE] 2003-180174)

é%ﬁ%74wA%a@/— WZEOESBR, WEICE O ZHE 2T 5720 DIRTH o

T, AlRLY— M &EfEIRIC RAR DO JE M O—HIZB VT > — M OimEREZ A A
~A~?yféﬁ&5miy—h@ﬁ%%@ﬁﬁ%ﬁ%Ab@%% . 2O — kOl
WD A —/3—=F TRy & DT ZE X H b O NN ri%:ﬁ*tztﬂ”ﬁk%ﬁi® —h

ENLERE LD, _®Tﬁﬁ%@/—k®%ﬁﬁﬁf%%m& D> — N OJE I [\ D T
FHEONHERZAERRT D7 4V ABIZEAT, E— b —/WZX VAL TRY, ARfERO
H S G R OBTICH > TEe — h o — X VAL LN D L DI L2 2 L 248 s 7
% & D TR AN AR,

X5 [~ThHhoTJ & I~ZBW\WT) & HICETeiEREOH (ABEE : F75H 2003-180157)

[~TH->T) ZELAE, HELZFIOFIC 1461 L, T~ZBWT) KR DRnoT,
&i@%ﬁ%ﬁ:kﬁéz@m#\l4@;ﬂH ~hkwTJkW%af~%ﬁ@Af@o
oL (THD) Al E VO EEE RO ON 8FI ST, Flo. K1DX AT,
#@b%ﬂb%ﬂﬁ#2@ﬁnﬁw%@#2@(1@&%@&@)%oto%@®4mi B



FEAHIAYSCIIZ I & ZAIZENL D BT, BIfi T2 b D LRI iEE D, %AD4
FlCHRD &, DHETCEL LB ENA LD TH T,

F7o. BIfiCR 2, T~2B T & I~Tho T ZlAGELHIEINS DL I R bEDTH D
N, ZOBNZBNTIE, ~ThHh-oT) THEIL (BRVERIZRVD), [~I2B8W\WT) TiEmElt
EhWEEDNS, b9 1HITIENIC, [~I2BWT) OBOFERTHEIL, [~Th-o>T) D%
WX D2 NDTHEIL NI REE L,

ZDE O, FEOFESBHANOMBEIC LS THENEIL I 20 E 30 nEASh5,

2.2.5 MERESERDRE

P LB 63 &0 729 02, WHIBEID [& ] L OGRS, BEWEiNOMORES &
DALEFRARSLERIZZBRIC OV TIE, EEFEMROIT 21T > T, Zhvs OREE2 & £
FIZ, WIREEDH TRV AL T 20 6L b5, £lo, A LR, Z 22K
N2 2DODH T, MOKREFEIZ OV TOREILIS B ORFIRETH 5,

LPL2RRG, ZOMEICE > T, RWEMAMEETRZEE L LTH 52 LEVMERR)R4 5
FITHEITE DR IR S NTc, 4RI, SHICEL DT =X I TARTHRLNLS
LREWRT DL &b, BTN OMNOEEICE AL TRA, T2 2 &ick->T, BV
ER )DL, FIREIZ2AEPCPR D 2 IS 2 S HICHLNIC LTV E 20,

23 SR

(1] #EILE—. IR FED 7 — 7 b RO T ReFFSCBhE O B BhER Ly i I2B 9 234, Japio
YEAR BOOK (2011) pp.234-237

[2] BRLS—, AP  FFFSCOIGE~DOR Loy L ilkFEDOBIfR, Japio YEAR BOOK (2010)

pp.274-279
[3] Wi — : B SCDPEEE~DR LT &7 L—2a L ORfR, Japio YEAR BOOK (2009)
pp.262-265

[4] BEILAL— : BII S Y — T 2% FO TR SCORRT o AT b, BEFHARRE I 2 i A £5(2007
~2009)

[5] RELgh— : REFFSCIC ST DR & 1% 0 = 1T O, Japio YEAR BOOK (2008) pp.68-73
(6] BEILAL— @ BFF SCMMTRE Y BEMEIE S 2T L L IEFEZRBIER O 72 0 DR SC D4y E], Japio
YEAR BOOK (2007) pp.228-233

[7] G, BEILSE— @ BEia & ERECHE B LR e o 5§ fEdT. Japio YEAR BOOK
(2014) pp.242-245

[8] EfEm R, RILdh— @ FFFFCicB i 2 A FHEE O F 4. Japio YEAR BOOK (2013)
pp.266-270

[9] BRIl — : BERFAICAE B LI Frr Lo FIRE S fEHT . Japio YEAR BOOK (2012) pp.250-253
[10] BEILI— : HERERRICE B L7 FRF DA, Japio YEAR BOOK (2015) pp.314-316



2. 3 XtEREERIHIICISIT A Decipherment ¥4 &
SARIZE D < FIED I
WK & B
BT

Dl

2.3.1 [FLBHIZ

SFREFE IR IC B W CHEFICEBERSHER TH Y . 50 a— SR IXHEREEO A &)
OO OEERY V—2ATh b, /X7 LAa—R_ZnbAEINICEOEWSEREEE4 i
X5 LI LITWVAR, KB 8T L a— R 2 RFHCX 2083 EFICR LTI Y .
ZDH, BOENHHREEEOSHLRONTLE YBENRD 5, ITHE, ZOMEZMHET 57
W, ARG T T =N A0 AEIICKEEREEE 2 S D PR A AT TV D,

ARG TN A= RAN L XREEE A BBICHE T 5 BT, e R FERRESL TV S,
FEARKFREFEN S DA, SURICE S FENERTIELE LTHO LR TW D2, FARXR
FEEN WAL, Decipherment {ENAF N7 iREEEME FEE LTEXLLND, RIZHEKS
S PEEF—EEU EOa— 22 HWHELERH LA, — I, SFREEOMPEE X, o—3
AP A AW —ERIZRDHET, I—NAY A ZOYEKR LTINS 5 Z L bnTns (Darja
Fiser ©., 2011), —J, Decipherment %%, KEDO I — 2R ZXLT L HHLE LI LRV, =2
—XAY A XOPLR & SLTREEN T D0 E 9 D ELEHER ST,

AT, 3. 20770 a—R20H A XL, ZOZDOFIEOHERNED X 91Tk
bF 20, ZOEIOWTERTHELIHND, RIZ, ZOZHSOFELMAGDOETZHIEC
DVWTEREZITV, TOEBRFEREZMET D,

AKFORERIZLL T DO X 912725 T3, 2.3.2 HiTld, XHRICH-S < Tk & Decipherment 7412
KDL RT TN a— A0 D OXFREEMETFIEEFHIT 5, 2.3.3 filk, 2—/SADH A X&%E
L& ZHODFEIC K 2 KEREEM M O MR & 53 2 FEBR ATV Z OFERIZHOWTHET 5,
2.3.4 filX, ZoTEEMAE DY D FIELEERIZOVTHET S, 235 HiTAROERTE £ &
B, SHOMBEICHONWTRRD,

2.3.2 aAvRFTNLa—nRAhicDxERERHE
ARHITIX, ARIOFERTHEHT 2 RIS < Tk L Decipherment 1512 X 5 %REEO T FIE
EENZENGELSHAT S,

2.3.2.1 XARICED < FikIZ & HREREHE

TARICEES K FIEIC X DR EREEREIT. — RIS THEEFETHETIENONUT, BRBOEE
THZENLOFERGEIIIET D E WO GERICE S X, HiEO IR HREZ AW CREEZHEET 5
FETHDH, ZOFEFKRO=Z2oDAFT v ALY EHIND,

A7 w71 SUIRE#H CUIR~Z b)) oI & EHAL



REFET—/SAF | BESFEa—/SRAEDD, TRENHRHEIEO TARERZIE L, SURS

7 MNVEART D, XRMERIIZS EIERERPHANONTEY | HREFEOFIRICTTS
RO SUIRHT . R 2T OFER I ENIRIEHR E L TESHWHN TN D, R, HiE
TR 0 32 T fAT OFE B2 STIROTEHR E L THWS Z 12XV, FEOEWSHEREEN T Sh
DT ENEBIVTWND A, HESURIT LR ST RITIE, LOR S &L XDFHADH SBKEEITK
SLWEL G2 LMENR DD, S EIOFEERITHGHEFEORTHZIZTTL 2 N E O HEEZ SURE H®
ELTHIHT 2 (BRIOFEROEA, N=5), MRHEEOHBUMEE &80 OHGEOILEHE 2
TnENhT L b5, £, HBEECTH S discounted *#4~ X (LO) OfEZE AW T
k27 bz TERET 5, LOOEIZLL FOXTESND,

(cooc(i,j) + %) X (cooc(—u’, —j) + %)
(cooc(i, —j) + 1) X (cooc(—u’,j) + %)
722U, LIERREFETH Y . cooc(i,)) ITRIREFE & HEEj OILEHETH D

LO(i,j) = log £ (D

AT w72 RN MV DFE—FREL
FEARXREEEEZ AW THEEO RN M & BESTEICHIRT 5, RSO HEICX L TH
iﬁa)nﬂguﬁ‘ﬁf—g—é%é —é—’\f@n A 73@LE;7‘%_"H‘ T“Cﬁﬁﬂﬁ“é

AT T3 AT CRAEE M ORIR

AT OFF N 5 2 BB R BSOSO E(ET D, IR REE & LT Jaccard 4%
#=° Cosine B, Dice t73572 E DM MFAET %, Weeds 1318 1530 (Weeds, 2003) O C, Zh
HORET V=Y XN 5B 2 52 TV 5, AEOEBR T Cosine Hiffz A
W TR 2 3T B,

2.3.2.2 Decipherment k(= &k % % EREEH#H

Decipherment % (Ravi & 2011) [ZFE/ T L a— 2 ZFH LT, 7O SEEORE it

(deciphering) & Z72 U CHMEHRR 21T 2 HEatHMBER FIECTh 5, ZOFETIEHESEX f 2

H ?éﬁ%)ﬁe DI FLINTEb DL LTRET D, R2) I[TRTAERET L Te BEIILEND Z
2L f OERHERIKRES, EM TATY ZAEANTRE) #RAT 52 L CHRES

RELND,

a@ng]Z}@ypuﬂ@=awgu£12k@yzjmmwo #(2)

22, p(e)IFEFEET V. p,(f |e) I TFFRIER, f=fifu. e=e, e, THD,

Ravi & ® Decipherment JE X EEAXREEFEZ M E LT FIRRET LV EWVOEZET VEFEE
THFETH LN, 2—SAHORWIUIX LT, @mWEtREZ 235, Dou 6 (2012) |
bigram # HWTX & ET 5 2 & THORED & decipherment {ENFEBL S D 2 & 23R éﬂ
TWA 7=, ARloFEBRIIR OA(3)I1Z/~kT Bigram Decipherment €7 /L% Fl| 4 5,



2
argmax | [ Y plesen) | [potiled )
f e i=1

AWFFETIZ, Ravi & (2011) O#FFEL R UAEKRA b—U —CTHRET VE24AEKT D, Ravi b

(2011) ® EM 743U XA TOAEKBRIZKO LB TH D,

(1) BIEESEOX e 3 HEF p(e) TEMT 5,

(2) BEEET 2 Z o OHEEMIZ NULL CH 24 AT 5,

(3) XeDPHDEHFE e, (NULL Z5T0) &S RED I f O HEE f; \CHHRIESE po (file) & 11T
Do

(4) JFEFEOX f OHIZ, BT 2 “HSDHEf_ L fiOIEEZZEET S,

(5) NULL ZHIBRL T, FEiEOX f &#HHNT 5,

2.3.3 a—nNRYSADFE

Emmanuel Morin 5 (2014) 1%, 2> %5 7 v a—_"2nEb$5 & X, TIRICESLS FEIC L
2 REFREE DI HREE ~DR B Z LR CREL <RIz, A, ar "I 7 hva—m"2A0Y A ARE
{35 & =, Decipherment {E~ED X D ICHEBEE 5 2 57, FEERTHLT 5,

2.3.3.1 REBAT—4

FBHT— 21X, UTFTOXICHE LT,

(1) JREGEE BAGE, BESEARGEE 75, ERT — XX 2. NT U Aa— "R ELIENT
VAA=NABRET Do NT U AT—NAX, JREFBEOA— NP A XL AIESEEDO 71—
NAP A ZPIFIIER U TH D, FEANTF o 2a— 2T, BESEOa— 24 ADRSEE
Da—NRAP A XL RES B2 D, AT, SEERE LT HIHMLFENS T T —#
(JENAAD)! (374,085 XIFR3CK) DN, AAGE 1,000 XA L, FHEfEa— 2 L35,
HEE T — /A6 HARGEE 1,000 SCOFREECLISN O 5,000 L& HEESFED 2 — SR L35,
HIESFED 23—/ A% 5 D5, £ 21— /S A138GEE 1,000 X biD, 20D 5 D05
AN AZENENARGED = NRAIKT N T o RAa—n"RA LT 5, IFNT L Aa—
ANTHFED 5,000 LA 5, 1,000 X, 2,000 3T, ..., 5,000 LA L TAERT D, KF=a—x
ANZEENDEZA T E =T L OEERLICELD D,

(2) FEAFEEIL JIMDict?d 3 HEEE (580,077 XIFR) A L7,

(3) = —/ XA DRFTLER
AAGESCZRE LT, HEESE, AT SIREAICEE TS, POS# /A by 7 U—F
DOFrE7e ERLE & 24T o 72, FEHFEICX LT, b—2F A% (tokenizer), /3CFAk

1 http:!//www2.nict.go.jp/univ-com/multi trans/member/mutiyvama/jea/index-ja.html
I ITBUE N B IRB ST FTHABIER
2 http!//www.edrdg.org/jmdict/edict doc.html




F 1! a— R2AOHET

o —/NR INT AT —INA FERT A a—IRR
types tokens types Tokens

Japanese 11,061 267,602 11,061 267,602

English corpusl 8,794 221,472 8,794 221,472
corpus2 9,648 237,188 12,288 458,660

corpus3 9,975 246,254 14,921 704,914

corpus4 10,239 249,149 17,172 954,063

corpusbh 10,170 235,261 19,033 1,189,324

(lowercase), . LiE{k (lemmatization), POS % 7' fHi} & A b v 7'U— RDOFRE PRI
I Tbeholz, PR LZY = —Hz2RT,

e SFiEET /L : Srilm3

o HAFEDOHFEE L POS ¥ 7 f11F : Mecab4

o IEORFIALEE : Stanford CoreNLP 3.6.05

2.3.3.2 B

FEBROTFIEZ LL R/,

(1) BT AT—RAn6 2.3.2 HilZHH L7z ZSOFETRFRGEA T 2,
(2) BIENT AT 232 HICHH L 2O FETRFGEE T 5,

2.3.3.3 ERO#HER
MR EE & LTy AL 1AL H T DR EE (Topl K D) & W C 328 kE L4 34l L 7=, SFAH
DIEfR & 72 5 FEE (115 3¢ B BEEx) 1TFEE TRk L7z, SO FEBROMRITX 1 1TR7,
FEBROFERNG, EHHLOFETYH, a—/R2 %A XOPER & ILITRIFREEO MR E L& < 7e
LMD 5, Darja Fier © (2011) OHFFEIC L D &, a—32H 4 Xi3dH 5 & (1,800 /7
HEE) 12725 &, ARICE S FEOHMBBEITEM L2722 En@wiE s Tng, 4Elo
FEBR T, EBRT —Z B NE oo, BENEM LR 25 a— S AORIZOW T T
X 7o Tn,

2.3.4 HAEHETEER
SURIZHS < Tk & Decipherment (5 Z /A G5 & XFREEOHIEFEEIZ ED X 9 1T EL 5.

3 http!//www.speech.sri.com/projects/srilm/
4 http://mecab.googlecode.com/svn/trunk/mecab/doc/index.html
5 http://stanfordnlp.github.io/CoreNLP/




20
18

16 AA———

14 >

12 ‘<‘\ / \ =#=decipher balanced
A

10 ﬂ/ == decipher unbalanced

8 /.\ == context balanced
6
| =>=context unbalanced
e H-(\’/‘
2
+
0 T T T T 1
1 2 3 4 5
B 1: XFERGE D HIAE
20
18
16 .
14 =4—decipher balanced
12 4 == decipher unbalanced
10 =fh=context balanced
8 /.\ context unbalanced
6 ..
| =¥=combination(balanced)
P —
: \/‘ =®=—combination(unbalanced)
+
0 T T T T 1
1 2 3 4 5

2! MAHEDEFIEORE

250, EBRTIHMET 2, MAEDOEFER., —HOFTEOEANTBIEN T 25, RO
@cTRIND,

Simcomb (eir f}) = ySimcontext (ei' f}) + (1 - V)Simdecipherment (ei' f}) :Et(‘l')

2L, 1308 EREE LT,

FEBROFERITIX 2 17T, EROERNS, MAGDOEFET, TLENE —-OFELV LE
W2 FH9 5 2 & Nbdro7=, LA, Decipherment (EIXE 2373025 DT, kS 5 M08
WD, & 2IZHAGEHGE THEH] 1T 28 FIEORGEEMA 27 277,



#* 20 BAGE TS OFRGEGAH

Candidate SiMconiext | SiMaecipherment Simeomp
history 0.186 0.3075 0.2
friendship 0.183 0 0.1464
rich 0.1353 0.2478 0.1578
certification 0.147 0. 0.147

2.3.5 FLHSEDEFHE

ATl ®FREEFH D720 OCHRIZEE S < F5 & Decipherment {EICxf L, T —/ YA A X0
ZAL LT OXRFRGERIE ~DO BT O T, FERICK VA L, EBRFER I . FFREEOH
HREE I 2 — AP A XM ERIZE LS RD e Rbhrolz, o, ZHOFIEOREALDITHE
FAEBANTHDL Z Enbrole, %I, KEM EOTD, HKAFEE %57 Decipherment
EIZ LD REREERIE 217 9,

SE 3k

Dou, Qing and Kevin Knight. "Large scale decipherment for out-of-domain machine
translation." Proceedings of the 2012 Joint Conference on Empirical Methods in Natural
Language Processing and Computational Natural Language Learning. Association for

Computational Linguistics, 2012.

Emmanuel, Morin and Amir Hazem. "Looking at Unbalanced Specialized Comparable Corpora
for Bilingual Lexicon Extraction." Proceedings of the 52nd Annual Meeting of the
Association for Computational Linguistics (ACL). 2014.

Fiser, Darja et al. "Building and using comparable corpora for domain-specific bilingual lexicon
extraction." Proceedings of the 4th Workshop on Building and Using Comparable Corpora:
Comparable Corpora and the Web. Association for Computational Linguistics, 2011.

Ravi, Sujith and Kevin Knight. "Deciphering foreign language." Proceedings of the 49th
Annual Meeting of the Association for Computational Linguistics: Human Language

Technologies-Volume 1. Association for Computational Linguistics, 2011.

Rapp, Reinhard. "Automatic identification of word translations from unrelated English and
German corpora." Proceedings of the 37th annual meeting of the Association for
Computational Linguistics on Computational Linguistics. Association for Computational

Linguistics, 1999.

Weeds, Julie Elizabeth. "Measures and applications of lexical distributional similarity."

University of Sussex, 2003.



2.4 T M7 7 IV —%Z W= HPXEREFHEED R E

B R FRFBE S AT AEH LPArse g
fE kR, THEEE BT, A Rk
24.1 [FLBHIC
WA, PEENICE T 2R/ HBERIIRIEICHEML TWD. 22T, FFSGEO SRR
FEOY—E R FHT H7-0121%, PEFFCEOHRN/ AR THD. L, FrirflEick
WT, BB AFIC K 2R Z1T O BE, @B R Z1T O 72DI2iE, KB D ERE
BRATFREENLHATH D, Lonl, FETIE, F48 LOEIRBAIE TN, B LW HRER
EBI, FEFRHGEE SN TWD. 207, AFEI L CERBERREFEZIERT 5720121,
R LN E2ET D, LoT, BENS LIFEEBIIC A T HHFESRFELHET D
FEPMEL RS,
oMK LT, ek (1] Tk, BHRoST v R 77 2 U =Bl & iz 360 S50 A Hxt
RFFT LA RIS L LT, WEHIBBEERET L X0 FE I 7 L —XT7—7 Vv &FHL, &6
\Z, HE F1E & LT Support Vector Machine (SVM) [6] # AW CxiiREFIHFEZEST 5 F
EERRE L. 22T, KX TIERRIZ, 3k [1] OFEZBWTHW LR EDOMAE DY
WX LT, sl EBRIC L o Tl e ERE A 1R T 2 BEOMAG DEZFRETH. bl A
KR HFEOFEICB W T b AR E—OF ML FET 5. d-li#E R IV T, BELER 60%
ULEDOSRMED S & T, 95%LL LA, BEOY, 87%LL OB, £1%, 85%LL Lo FiE%
ER L7z, 2L T, B—oR ML LT, [ERGREOHER] OFMENRLATHL I L%
LTz

2.4.2 BHRREREFHX

Kaw L TIE, $9360 x50 HhStiREEFCZ2 7 L— X7 —7 L OFlgHT —% L LTHEA LT-.
Z O H HRFREFFF 0L, 2004-2012 FEFEAT O H ARABRFRFIR AL E 2005-2010 4 H E AR E
w5 E LT, R [2] OFEICE > THPB T Z ST, A3 TREIET Ao 360 5 30 %
LD THS.

243 AICE I HHAPBEMRET VO I L—XT—T L ERAWVREEE

AFWSCTIE, SCHER (1] & AERIC, AICES SHEEHIBEBEIRET LD 7 L — X7 — 7 L & v
T, AR OEMES 2 RIET .
24.3.1 IL—XT—T DR

AN HFHOBEIRRET VDY — /L% v F TH D Moses [3] ZHWT, 2 HiTik~
T = AN T L—RAT =T NEER LT, 7 =X T =T N EERT DO & LT,
Mecab [4] (2L > T, HARGBEXLDBEIEMTZITY, —WEELHFORMETH. —77,
HEFESCITx LT, Chinese Penn Treebank % FV 72 Stanford Word Segment [5] 3@ fH L C,



TERERENT 21T > 7=, LA EDUEZ1T > 72 H R TUTRF LT, Moses Z=mH L, HHOMH]
B LOSSTAMRE L7 L —X T —7 VA2 ER LT-.

% B RS RIS }
RIS T —%36073 14 L F=3OR G T — 3
& _ N oPEEXHRTS
EK%EX: : EFEEEX: ' EREE“;*ﬁ%#EtH
FF U—FIL—LE B , WRIBIELRES :
UEEERFIOVT [P AhTTAE I ES R R, — 5 |ZHE
EEBBEFULLE, | XI5 |5AE
D EE 5 Moses(ﬁ%+ﬂ@#ﬁ*i§]ﬂ?ﬂﬂ&?}b
A DY—ILF k)
O ER B IRTA)
N FEERMHE RS
@REHE l
BAE NN PEEE
HPIFE JLmRTTIN T | RERE SEE
I i |
5|4RHE

J—RIL—L — f
D BAZEHMMAE | PEERERE 7Y gg%gg’”"’ 43 | 4E
=
y—FIL—L | SlaE 0.35 S511E
J)—KIL—L 95 | ZAE 0.02
Y—RIL—L S3lE 0.01

X 1 7 Lb—XTF =7 %A A R REPM AR LR DTN

2432 —#HOBDPHRAXE LUV T L—XFT—TILERA V- EREFHEE

A AR B RSP RE A e 3 5 FIEA R 1 IORT. FGEEEFEICR N T, BA
FERLFRRE 0 XL T, MBI 2~ 0 A RARIISS), S0 D, 20 A HRERTIC B
T2 ;0 A<, > HET D, 22T, AREFMHGE O PEGRGEGEAR (X 40
Rl LTT L= AT =T IUAFIEL, 70, BHSERICS, SO PEH S BT 5 b
D, T L= AT =T ATE T HHERHEE Plc () PWRKRORGETH 5.

2.44 SVM ZR W - B3 sREMAZEDORE
2.4.4.1 SEAMRAREDIER

AL, STk (1] SRRk, AT CIEE L725786100 A ARERLFI HIRE & RFffixf £ & L CH
Wiz RIS, BAGESFIHEESHBLT 220 PxERSCEIEE L, Ao FIEIC L - CREEHE %
119, TORER, 2,533610 A HxiREEFAHGEZ A Lz, &I, NFCTHEMAGEOXFRIE L
TOMY S EZHEL, EG%1,5316], AflE1,0024] L L.

2.4.4.2 SVM D i#E



ATETCARL L7z 2,533 BilD H Pt iR HEE 2 FHIES & LT, AWIZHER 5 DOHSESIC
SEILTZ, 72720, & BARGEEMAGEICK LT 2850 B PxEREMAEL, F—omaogEaic
SEIESNT-. E£72, KFCTIE, LIBSVM [7] ZFIH LT, FHMliEREZITo7-. I —VB e
LTI, BREERE. 751 PR, —RSEAD —x B KOTSRS HEAD — v 235 il
L, XA L WENVERILECRES h — v & V-, E£72, LIBSVM O LZsHli 621345 7 Z
ANJBT DRI FRAZRRE Lz, BRMICIE, SEOMSESED S L, 4 HEIHEHERES &
LT SVM Dillifa T ~>7=. 2L T, VO 1 HZHO2 5H LT, | HEZREMAEFESE L,
b9 1 EEFHMIAEGIES L Lz, ABAERARGZ W7 A =2 OB\ TIE, 7l
REFINER 2 7 AR T DMED FRONT A—Z OFRIEEIT T2 AL TIE, HHXFRE
MAGEOM G, BHRELIOF AR T 2 ELTo72. 72720, MAERERXET 5%
B, BN 0% L&D L VWH RO L & THEEZIT oo, HBERL LT 2581,
AN 0% L LD V) FED L & T Z T 72
2.4.4.3 Ttk

AREwSLOFIEITIE, £ IR T L1, ik [1] LR CFEEEHWE.

x 1 BPAREMAFERIED D DORME (ST [1])

2k A4 e
: iHE FE HELY Do RKE(1~
/1 : AATERM R OB ET SRR R
o " P R SR D B L Y (-
/2 ;o RS OB e v ~
/'3 - FHARMEE 7 L— AT —7 )BT B B

T A2 TR A 5 R O B B
e =R D FENIE)

X R RS HHEL > & 5
~13)

- — | AR OB E R ARG BE A -
Sangett [ 00 PATIUEE SATICEBE |y Choae 2105 F oo &1, - JRE % 4

1 4 ¢ FREEGAH DNERL CRHFRHE =R 0 W)

/s H R AR R OO SR

PEEE 2B A0

P— [A— 0 A AZEEPY FIZEIC %1 5 o [E 26 R 6 ol
. B]=] i‘&

f s : SCHAAL D A)sat iR O D 72 SCET O AT I D& L D 7\ G FER et o il
WRFR SO EE W B efek AR B 35 00 ST

f o BEHROREOMER FRARIEIC LV ) SRR OReSE

KRS HA S 2 AAGERE M RO (M) & P ERERMFROHE(H)IFHSERETH 5.
TEREREMEL LTUL, T —XT =TI Ko THFGEEM ORISR (), F— B AGEHM
FHEEAZ 3 5 ARGER A & BIRREER O BRNEDNARL (f4), 3 L OVH FRERFEEMAGREOSLLHE ()%

MWz E7o, AARRERMAFROME & B P FREM AR OLEME DO (f6), [Fl— HAGEEM



RIS 2 WP ERERGEBEAT OEL (f7), SCHEAL OIS HIKI OE R D 72 WSRO EIE D V(S 5)
EHWE. &5, BHRAKEICESE, 7—X7 =7V EHAWT, BAEHEMAE L PEE
HHZEZNLFICH LT, ZL—XF—7 N HOEREIC L > CEHEMMHZESSE L, %4 DO
MFEZ TR L2568 OB EROTIRMER O 4 BRAIEME() & L ToHREE W, 72721,
KL TIE, 7 —AT7 =7 & AW TR OFRGEHEE 217 O B, FREEOFHRRAE=RIZ T RAE
(0.005) %X E L. £ LT, [A—0HAARGEFEMHGEZE CoHlotiic X > TE—OF[EFEEM
MEEICHIR L7258 132 & O EHR G HIEDHERDOTZ AV, 2725 5F 0TI X > TR—D
PIEFEH M HEEICHIR L2 581320 b O BR A BUEMSR O 2 A7z, RE OFHmRS R
ICBWTORT LIS, BELIIMERICKEREEBL R OEELRZNETHD.

2.4.5 FMAFER
R E DMERERL DS R &2 K 2 1R T .

# 2 XNRFEMAHFEREOFMER (%)

Fik F WAE | HEE | FE
R— 25 (v 60.4 100 75.3
43k 93.8 62.8 75.2

AR B SR Ny 4 7y A .
AR K A iﬁfﬁ@rfﬁvﬁmbﬁ : 95.9 63.3 76.1

Srst

4 FE 78.2 86.9 82.3

SVM e I =+ ¢ A .
BHRLEK RERREOHALE DY 80.3 879 | 836

St o7t

4 FE Ak 84.6 81.3 | 82.9

PR R |2 #ZEoMas by

85.9 85.7 |8b.8

J st

R—=RF A4 LT, 2441 GiCERLIZE2EFNELWEHE LSS, BHAEIL 60.4%,
BRI 100%, FAEIX753%E ootz RFMEEZHAWESEA, E6l7 7 2B/ T DERO TRO
IRTA =L DOFEEATo . WERERNET IMELIT > HEOMEHEIL 93.8%, HHELY
BARALT D EIT - 12 HA OFEBRIL 86.4%, F [z AL T 2HEEIT-o75HE5D F fHIX
82.9% & o7z, EHIT, WA R IKINT 2 il R FIEDMAE DR (hatfo) 2 N2 HEITIE,
HERITL952% Th 5. HEEZ AT L fai e FEDOMAE DR (itfatfertfo) N5 EIC
X, FHERIT872% Th 5. F AR IET 2 Rl 2B EOMAE DR (fitfsatfo) 2 V5T
I%, 85.8%® Ffl% ik L7-.



= 3 BEEPRKERDIGET, [EREDHE] LOMTEEZ EEKE 5%) ORVWES
R LRDEDEQ E)ORMM L £ OFMELR (%)

B s WEE | HEE | FE
fi+ fo 92.5 60.5 73.1
fotfo 92.3 62.8 74.7
fetfo 90.9 71.0 79.7
Sstfo 92.8 60.2 73.0

£ 4 EFREIO—REEZET BRWIHEOFMEER %)

Fh HWAEHE | BEE | FME
PRV IR 93.6 64.6 76.5
f2 LA o ek 91.2 65.6 76.3
fsLAsk o eF 91.4 58.3 71.2
JAYYI K= 91.5 56.1 70.0
5 ko ek 93.2 63.5 75.5
iR VI NOE e 92.6 66.1 77.1
FaR Y iNOE =N 92.8 65.1 76.5
Y INOE e 92.8 60.2 73.0
fo LISk 1k 87.9 63.5 73.7

PERBIC R X B L FFORMAFET D701, WEENRKE R DHGET, [RFEOYE )
L OB THEZE (A E/KYE %) @focu\ﬁé\%ekicé?’%ﬁ@%ﬂﬁ/*bﬁm5 b, &0 QEDFE
PN D58 OMREA R 3 1TRT. RS MEFRAHIEOMESR] 13 A PXIFREMMHFEOFREI

BA2ROADRFEETHDLZ NS, IHIT, RA4IWTRTLOE, BFEENLIZE—DF
FORMEZIY BRWTZGE, fo MY BRWEHG DA, BFEEAWGE LKL T, AEE
D 5 (A EAUE 5%)iH G2 & 2k LT,

—Fl& LT, FMEfs & foDI%RNIHE OFRGEGAIO IEfEFI 2 K 5177, g B M

HEERIR3E [ARY =F Lo /iiE] B L TBROWE/MBE) 1ok LTI, HAGEEM HEEOMEEGDH

1% 156, XFaR*FOILEMEE (e )iF 151 TH Y, TDFEE 5 TLERMME 105 L F&2f7-37-0, H#Ef
6% 1 ERELE. £, BRERAEREICE » TAER SN FREEEOHERIZ 080 THo7=. 2D
TODOHRMEICE ST, ELWIRGEEM THD EHESNTZ. £DO—FKT, 20 o HHEM HER

AR [ R—E v 7ARE] BRI HBHRE/RE] (280 TIE, AAREEMTFEOSE &% o

HEBEEDZEF L0 THY, BEREMIEOHERS NIFR/IMED 0 THDHDT, YRR TH D
CHIETE 2., 2O X1, HARGTEFEMATEOEE & xFiRxt OILEEE DZEFHN /NS L, Bt
REPFHFE D ER A RIEDHER)NEL D1 E, A1 H PR M HFEDS @Y 256051064 Th 5



AREMERm<RD LT RD.

£ 5. SVM IZ L 2 EMEH] (13 BAEEMABOBEE T, jof 3B HFREMAZEOLEHETH
%)
(E 3 ITBWTHEMf6 & foDHEMNDET V)

HAGEGMNGE | hEEEr Rk 1 sty | TR | SVMES
AR~ (=] =] R 6 R 9
~ - EE | I
1
R =F L G RIE/NIRE 0.86 1EfiR 1EfiR
(jf=156, jcf=151)
0
N— o 7R BIR/IRE 0 Y Y]
(if=107, jef=1)

2.4.6 BEH YIS

AR T, SR (1] 1I2B W TRE S 7z B HRIEREFRE S0 B O kR BT A FE 85 o
FIZHWT, SVMIZBIT 2R MOMAG DR ZFIZ L, MEN R X O RO A 2B
TR 21T o 7. FHIEAE R D, RSy ERAHIEOMERE ] BIHERRICK X B4
OEE@%@?%%:&%%LK.A%i A ZSEoMoEFR [8] BLOT [9] OXIS
W E U CEFARIECNCEAT D Z LIk > T, APRREMAHEREOMEELZLET DS
AT AH L.

&30
[1] Dong, L., Long, Z., Utsuro, T., Mitsuhashi, T., and Yamamoto, M. Collecting bilingual technical
terms from Japanese-Chinese patent families by SVM. In Proc. PACLING. 2015.

[2] M. Utiyama and H. Isahara, A Japanese-English patent parallel corpus, In Proc. MT Summit XI, pp.
475482, 2007.

[3] P. Koehn, et al. Moses: Open source toolkit for statistical machine translation. In Proc. 45th ACL,
Companion Volume, pp. 177-180, 2007.

[4] http://mecab.sourceforge.net

[5] H. Tseng, P. Chang, G. Andrew, D. Jurafsky, and C. Manning. A conditional random field word
segmenter for Sighan bakeoff 2005. In Proc. 4th SIGHAN Workshop on Chinese Language
Processing, pp. 168-171, 2005.

[6] V.N. Vapnik. Statistical Learning Theory. Wiley-Interscience, 1998.

[7] https://www.csie.ntu.edu.tw/~cjlin/libsvm/

[8] L.Xu, A. Fujii, and T. Ishikawa. Modeling impression in probabilistic transliteration into Chinese. In
Proc. 2006 EMNLP, pages 242-249, 2006.

[9] C. Chu, T. Nakazawa, D. Kawahara, and S. Kurohashi. Chinese-Japanese machine translation



exploiting Chinese characters. ACM Transactions on Asian Language Information Processing,

12(4):16:1-16:25, 2013.



2. 5 EBETFSHEARHWEETCED gAY )V wikification

PN TN
e 1T

2.5.1 [FLBHIC

R SCEICIIRIAW S B OEMAHGENZ SENTE Y, FrxEosnFIT LIz nic
DWTHHARDMENAEL D, Web ETHRFFCEZBE T2 & 12T, FFrCEOEMMAGENLZ
DOHFEZTHT 2D Web X—=U~D U 7 WD LR TH Y | FiarB i s ORr 2R3 2 85l
BINFFRFONE 2R IS BT 20TI00 5 LR SN D,

—MIZ, T XA FHOFEA]N G Wikipedia sRF~D Y 7 A9k 5 Z & & wikification & FEOY, iT
FEENAITHFFEE TV D (Roth et al., 2014) , Wikipedia (213 — A7l & N4 - HIA R E D
EAAFTZT TR FFCEICBNDRANDEOHEMHAGEICET 2 FELRELTETEY,
Y75l LT Wikipedia it FIFAHTH D LE X DILD,

Wikification Z EH T HIZH-VIREE R 2 D1%, Vo7 u b R EBHERGER (T A—T F A
h)@%m BLIO, BT =T F2 OV I ERHEORED DO Th D, FrrFLEICBD

IV 7t 2 EMAGELZRE L., TOHGEICEEOERR S5 & 3@ 7 kit HE
%ﬂ%mﬁ‘éﬁ%i)%@é * ZTANIIETIL, FrarIME A B S N ERR R 00E (IPC) = T+
WS, Wikipedia st F AT 57 DICK R F IS TN BT T & K IPC X7

Z BT, RRRFHMED IPC ¥ 7 LBEOBW I 7T TV IR T AL FE 2R ET 52 & T, HM

MFEOHIH &V 7 it E 21T O HIEERET D,

F 72, Wikipedia [IZSFEERFMRTH Y | K SFERIIMZ U TRE SN D T2 DB 72 -
TW5, BIAIZIGEER O FEIT AARFTERD 5 UL ETHY , HMHFEICE T oFE b L0 £E
LTW5, U 7% &+ % Wikipedia il # 4 | FraF LEDF MO b OIZRER T MO FFEMIZIA
F5ZET, Vo7 TELEMAELZHEOTIENTEDL, ZOXITTHANEERERLFFE
DY 7T 1E 7 v A Y > Ji v wikification (McNamee et al., 2011) & FEIZIVD, AAFFETIL, FFiF
DHBENRT LV a—RANLEHAGEORRT L—X7—7 V& v, it L= EAAEE BA
RN D HERRIZER L TGRS T 2 FIEEHETd 5,

2.5.2 BEEMR

Wikification (23517 A7 > —7 F XA NOFFEIZIL, 7o —TF A N &R DEEANBATTT F A
FOFTEHENE DD 25 2 EDBMETHDH, BEREOFERFEE & LT, Wikipedia 2K
WTCEERIMNY I DT =T F A MZR o TV AR (F—7 L — X% A (Mihalcea and Csomai,
2007)) NEFENDL, Vo7 HBRBEOREITIE., 7o D —TF A FOFEZEHRMEMEN Navigli,
2009) WML 72D, TUH—TFA oA 7 it EmcY v 7 bR (Milne and
Witten, 2008). J&:4 SCAROFELLE (Mihalcea and Csomai, 2007), XL, B Y 7DV > 7 fid
% L OBFHME (Ratinov et al., 2011) ASBEERMEMIEICA 2 2R TH S, Miao et al. (2013) 1%



FEDEFD
HErBAME Wikipedia® Wikipedia® BAREHITHEE
£& ATIVT—42 BERNIVIT—4H

~_ | _—

RESTFERBMATS
ATV DES

|

BESHEEEMAITS 2aRYUHIL
ATIdVES wikification
)
YD) R+

1 ERFIEOYE

=), IPCHYGO6 TR F 55 5
o (FHEHBOZR/EOTS
Wikipediaf2 5 FEER 0D B AT

BHle

a1 —3NT—4
aAVEL—RTS5T7499R
B 0E

BSEE

e Nk

[IpC]) GoeF 13/3

*.

NrybELTRIELT:
—RD..

KRR ISy k

T BADEE

2 AT =Y &z wikification

Wikipedia D FFEM Y > 7 1HHE L OGEERGE/ NY — DO E LI DX aREEEZ W CHEZ
BRI B Z & TYZ 1R Y o H )L wikification 1T > 7=,

2.5.3 RBREARE

2.5.3.1 EXF7AT7

251 HiTl A~/ K ST, AR TR, FEFCEICHBLT 2 HMMEED © b, FFF X EFEOFROE
BRRFET 8 (IPC) IR T 2 b D&t T 5, M1V ICREFHIEOERT A T 7 OMEE~T, £
FTHED IPC & 7 W08 2 K5 AT 5 Wikipedia 77 2V 245895, £Otk, HAHED
HCZ B D Wikipedia 77 T VKIS bOZMH L. ZOA T IV ICET HFEE Y 7%
ELTIRET D, 212k T IV & iz wikification D )5k %773, IPC ¥ 78 G06 THAE 54y
BOGHE, B0 2RI A0 T 2 2RO TEE | W UO0BORTIMEICHELT 2 %5840
WZDOWT, ST ATREMED & % Wikipedia FLFZFIZE L, TNENORLENEBTHHT T U N
G06 R A 7T AV IZEENIUX, ZOEMNET U AI—TFAME L, VU7 ERFELE
DOATAVICRT DRFICRET D, UL, FrrdEO IR T 5 B HEZ f5E
T&E, o, HETL5FELY 7L L TIRETE S,



2.5.3.2 BHFORENBHEREUMTS BRfiEd UK BIER

Wikipedia h5 1) DS . Prafls)

W DRSS BF % BT T % Wikipedia 77 = ﬁ<<::
U ZRDDH-DIZ, IPC ¥ 7 L4 Wikipedia 77

Pl‘(aum a2

S

=Y DM S LRI SN0 | \\ﬁ*ju
FHED—2ToH 2 t-df IZESWTEERET 5, f? r(dyls,)
BOO WA EEHEOOCENOWIIE ) & % e Ve

WSCEMEE (df) O TRDHILD, T, 55
»H5 1IPC # 7 & ORI EIC BT 540

— . S3%|53) as
T2 OHBBEE (cf) &, 2B 524 70 o
T3 Y OWSCEMRE (df) 2K, FNHOfE
ZDIPCHTIHT AT AV DEARET D, 2 cfy(c) = 2 x (Pr(agq]sy) + Pr(agz|s;))
DL x HT DY ISR ECESE BT 5D +3 X Pr(azls;) + 1 x Pr(as|s3)

FTERNDT, RO LS icaEafET 5, dfa(e) = max(Pr(ayls) +Pr(aglsy),
Pr(a;|s;) , Pr(az|s3))

FrariiEDES%Z D L L, HHIPC X T 3 A7 A OHBUEE - SCESEEOFE
t ZRORFFAMEES D@ (c D) T
L., %WfE deD@®) ICHET 22 TOLFIOESRE S(d) L35, %475 sesS@d) DI
5. Wikipedia (IZBWTCT I —TF AR L THWONTEZ EDOHDLLDET V1 —T F A Mi
fli e U CHIBBERE frequ(s) & & BITHIFET D, 22T 7V =T %A s BNidF a 2V 7
T AW Pr(als) Z T _XTOMEEIZONTTH Wikipedia 22 H RO THL,

b DRFTFAME d BT 87 3Y ¢ OMBUBEE of,(c) 2. UFORTHET 5,

cfy(c) = Z (freqd(s)x Z Pr(als)).
ses(d)

a€A(c)

T2, AQ) BT AT EY ¢ WBRTAETORFEOER LT H, RIZ, FrPMEdIcB T LoD
T3 ¢ OLEHE df,(c) 1ZLLTFOXTRD 5,
df;(c) =Srgls%§) Z Pr(als).
a€A(c)
INBEHWT, 473V ¢ BIPC ¥ 7 t OB EFEAT 5 EA of-idf,(c) 2L FOA TR
5,

|D|
cf-idf.(c) = cf;(c) X logg——7——,
Pl ZdED dfy (o)

30X, HOFFFIE d IZT7 U —TF A D s1,85,83 WHAN, KT I—TFANRIT
Y ¢ EHDOEIITHIGLTNDEEDHT Y ¢ OHEBUBHE cf;(c) 3 X OSCEHE dfy(c)
DOFEFIZRLTND,

42"C D Wikipedia 77 = UV IZDOW T cf-idf fHEZFHHE L, cfidf B2 6L 0 %D 17 2V % IPC #
7t OWEREMST AT IVESLE LTHED,



2.5.3.3 BESHOEFBHMASIcNTSEoORY VAL Nikification
IPC % 7 t OBHORHFHMENS, 7o h—TF A M ERLEMAAELME L, ThThY
VOSREERD D, T FEFIMET OLFSE T Vo —T ¥ A MEM E LTIl T 5, &
TUN—THAMERM s DY U7 THAHREMEOBH L FEO O L RHENBT L LT U AHIHT
KRDOIZIPC Z 7 t OB EFHBST LT AV ERICEENDILDORHL0E I NEifi b, £
DX BREEDLNVGEE, b EDOT U —TF A MEMIZIPC ¥ 7 t O538 & BHEA 2 & Al
L. Voo %zft5Lgwv, IPC #7 t OB 2Rt T 507 TV IZET 5FEr & 5HE 1,
ZFNHORE a O THER Pr(als) NERbEWVWILFEL s OV 7ERELLTY V7 265
T5,
IDIT, FEELF~DV I BT 5720, T hh—TF A MEFDO S B, KIS 5 HAGE
RENRNEDIZOWT, HERFFF/XT L/La—s3A (Utiyama and Isahara, 2007) 2>5 7 L — A
— AR EORREIER 12 H 5 < ¥ (Koehn et al., 2007) 12K W S7- IR 7 L— AT — 7L % [
WCHGEICHIRR T 5, 2oL &, MUIRRESGL DI FOTFIETHRT 2, 79, 71 —X
T =T NG FROSEM AT TR (,e) (G IXFAARFHE T L—R| e [IHFHET L—X) ZHI
bR 2,
e N e OEHEESIT, 7 L — XD Pr(e’|j) > Pr(elj) TH D X 5 7%t
Tt (e N7 L—RAF—TIFIET B,
#121%. Pr(mobile phone|#§5#3%) > Pr (phone|#§#7 8 a6) O & X%, XFaRxt (H#EHFERE, phone)
BT L—AT =T NANBHIRT 5, ZHNICEYD, BARGEOT U A—T F A MEiIx L TRV IR
WA A R T HEE T L — RIS 2 L 2B <,
T L= RXT =T ARGEDT v —T F A Mgz GOxRR B FET 2 & IR0 . FiR
R EAL 10 fEDOHEE T L— XITDOWT, ZAVENIEEER Wikipedia (ZFBWTHRFR LT 01—
THXRAXMERINS Y 7 SN L DB L RFEGLFEZYIET D, IR, EALOXGET L — X))
BNEIZLL T OWT IO amz T b O L. NS0z e B ARGERGE S £ 7213w
EGEEE Y LT 5,
®  EMGEHEIC HARGEMAME(E L, E D AAGEMGEENEBT 207 TV 07 &b —2MIPC
L7t ONBEREEST DT IV ICEEND

® ULFENGGEEIC A AR EEE T, WEENGEEN BT 2 T AV ICARGERRH 5 b ORH
0. OZTDOARGERST TV DD L —2NIPC XY t OB ERMAT T IV
WZEEND

2.5.4 FRHZEER
2.5.4.1 RERERE
AR ITFIECL Y . BARFEORFFIMEICY L TZ v 2 U H)L wikification 21T 9 R A 1T -
7o FFEFEME L L CNTCIR-7PATMT 7 A h 2 L7 ¥ a3 NI E £ 5 HAGE « JEBERFIMNE



# 1 IPC %7 GO06 (RH&, 50 On¥ RS T 7Y

p2lont= 1)) cf-idf palont= 1) cf-idf hF3Y cf-idf
(%109 (x10%) (x10%)
BEF iy yzro=r s2) = va—2oFH 387
AV a—EDT—X 16 | W - VA Fya—%& 511 | #n5k 387
#H

ALV a—RT5T 4 980 | 7ol 468 | cpu 385
> J A
] 4L B 972 | = v Ea— & Dl 454 | A Helk 373
O o — X DA 966 | Hizk 452 | BJR 372
BT 774 | HJiEkER 452 | 7A=Y XA 371
Ay a—HFFRy hU 663 | — 434 | v > TEEH R DA KGR 364
—7
aybEa—FDa—W 616 | 1HHEfsE 422 | fE e 361
A AT 2 —RA
FLlEEEE 576 | XF 401 | XY 2 o)E Dk 354
FUFOEHR - VAR 516 § 0SDOT7 7 A VT AT A 388 | AJiHkgs 337
g —F&H

RV, FHMED [EH] DBOEHOT X2 NS E2FH Lz, KAERTIX, FFFORED
B L LCIPC ¥ 778 GO6 Ik D “BHAE, FHEC 7 7 A48 L. 2000 FEICHE S vz HAD
FEFTIED 5 B, IPC 12 G06 N HARE S b D& ETeH 0 10000 14, I8 X, 2538025 10000
% 2 EAUERICHIE L7z, Wikification D5 & LT, 2001 4FIZ HE S 4172 GO6 ThaE % IPC
Z 7 e FORFFIMIE 1S F2BIRL AFCIEMLE DY 7 2G5 L7cbDET A My M &
LT, BEFEICEIVGOND Y 7 LR LT,

R EICE TN L4508 2 i3 5729, MeCab 12 L DIERERMHT 217\, 4l GEHANT
HabR) CHEERN DR D WIS E TR TATSE L TlioTe, T —T7 %A Mifliz H &
FIRT 272007 L—X7—7 /%, EFEO NTCIR-7 PATMT 2 L7 ¥ a & EN D HF R
/X7 L)L a—/sRA (Utiyama and Isahara, 2007) ORI - H O &2 V=,

Wikipedia OFLH « 7 IV T —H{[X 2013 43 HRFRO X 77— Z W, fldiz o0 Tk
TRXTx, BT AVIZOWTEHRE LT TV USNDOTXTOAT TV 2 Ao, FrEsm B 2 F
2T 2V OBME 6 (2o TIE, =10 (%) ZHWi-,

2.5.4.2 HHORESHERFEMTS Wikipedia hTIT) OER
F 1T, BEHIEITLY IPC # 7 G06 D43BFITxt L C ef-idf fEDS BAZ & 72 - 72 H AREE Wikipedia
BT AV ER LT, 1O AT AV X “EEY ThY, ZIXNESE CHET 258 “7—47

@UV?%%%“”—5”ﬁ@bfwéﬁTﬂ)T%é UUF., Efricizarva—2EED D
TAUNRELTATEY, Yo HIZar Ea— X2 HW 2V AT AORFFFNZ N & 2L
TWbEEZBND,

—f, “TUFDOER - VA Ra—FMH” L MHHl - UA Foa w0 R
HIF” bwvolo, —RLTHBRSBHEEEDRW T I RO, BIEIL, “AF 347
R T ITERT VST SIS 5 ER AR OEN T VA OFMAICHN LTS T
WIZ, BT TV OHBUBEHERL LOSCEHEOHEEICB W TEMA L LTORER T Y Fank



#* 2 BEFETHBELNFEV L Z7ETAMEY DU 7 DI

FoA—TFA b 2T o-r= URIE "
TA ey b ERETIE | TAM Y ME—H 302
DOl 7 Thit TAMEYy MRS 144
7 A My FOZBTHI 204
REIEDO B THH 4055
£33 TUH—TFTFAN Ao FT2—R" O 7 HERHERR
an 7 R [ mEnmTansdy of-idf (x10°)

VA NE Y 497
S BT B LT 207
2 (lF# EZTTT) A KT = — A 121

AU HBRT=—A 104
o AV a—FTTT 4T A 970
77 74NN TG Ca— B Da—G A v F T =— 589
a—W A H — ——
T2 T77 AN A=Y A I Tz —A 161

VI RN =T T —X%T 7 Fx 39

fEd, cf-df B EH- LT D, 20D, “NBl - VA Foa —FH” ISR < ATREED
HHMOT =T F AN (Bl “m—A7 72 l) NENZEESIIAROEKRE R DHE
FLUCER T 2R FIZ Y v 7 éﬂék%ﬂﬁxibéo %A BRERIC, YO OHEMGE “A 7 v 77
NoBoNTcEEZEZbND, B - FIRZ " —REETH D “AT7 v 77 IZBT 5 FIT R <,
Vo7 it E e LT “AT7 7 (A 7 BhdH7D, TORENETDHHT IV O cfidf i
W ESH L, ZORER, FrdERIcEnD “2A7 v 77 [TT_XCEE “XA7 v 7 (flE) 7 I
Uo7 &R TLEW, Iﬁﬂ@#%&&é

TS DORBEISHALT B =013, BT ) OHBBEEZRD HBICEMO T v —F F A b
ﬁ%%%ﬂtﬁr:)%ﬁﬁ#é TARICIE U2 Y 7 et FORIREZITH . LW o FERSE
ZHi5,

2.5.4.3 Wikification #&8

2, MEFEZETHONLY) 271K LT, TA MY bOU 7 LG LU RE
~LTe, oV 7N T A MY M ’é.?:E%L?ZCbV%—Xﬁ%b\ZJ\ ZHEIT A MY MZH
N RBEFETBEESEY FER OXORFEICBY L TWAH D THD, TAMEY B
T%ﬁbk?/ﬁ~7%XF®9%\%%ﬁ%ui@f%ﬁf%k%@ﬁ6%%%oko?XF
Ty FEBREHFEOWFTHHENEY U 7I2onT, BEFEICLIV Y U ETEL KL
FHEIL677% ThHoT2, T A My hTHIH LET v —T % 2 k650 :D 9 5, B AGE Wikipedia
WCBWTT U I—7TFAME LTHNEZLOE 2 LY, TnThzx L TR Y 7 S
TV FEFICEIR LI GEIT—8E 809% CThoTo, AEHETIET v H—TF A b Y
VI BRLEASOMIGHERIZIE L LTHO T RN —BCERITHEMIC B TE 2200, shiiEsR
BERE LI FIEOBRBENRAS%ROBETH D,



Fa4 TUI—TXAMEERLTENTZY 7 D)

5l | HEFAME (FRIET7H—TFX M) REAETHLON | WMIETHAR
BE VU KRS FEhREEE
1 Z O3, B2 E T EERIE(E 2 AT LD | Mobile phone PR
7]1]7\%‘%)\...
2 W= ROT 7 aF ANy h&%{E LT | Data transmission T — KRk
3| LERT—ANRERSNDS I =T 0 A2 (FEFE) | Hard disk drive N—=FT 4 A
1 11%, A RLE—# 1 212 X 0 [A#RERE) X 7 RIAT
No, ..
4 LR — RIS W CIE S o ODD # % 721X | Parsing W SCRRAT
EVEN 723 Ep ST
5 LR 2 6 T L ~Li#ER° A > ¥ — &% X | Guru Gobind Singh T T—t
FHEEENTOIT, YRy s

£ 3IT, A AR THBEEEKROFE, WOICEKR” CThoRTFHMECEENDT
YH—=TFAL A HT 2= (ZONWT, VI EREERHO M ETLENBT O T I
BLOZED cf-idf B2 RLTZ, 7 A My MZBWTED E S w7 BflFHiE ‘A&7 =
— A (IHWEI) THHN, BEFETIIROREW cfkidf fExbHoh 7Y “arba—%7
T4 IR BT HRE VT T4 NP, T =R BEIRE T,
KRIBRFTETDEOHMKFELTY 7 ERFEZRET D720, ZOFIO L I8 MGy
FEDS MBI WEBR MR 21T 91213, [EERRFRF 0 O M 2548 (‘3‘777272&) MHAF LI of-idf
EEMAGDED., & 2D WIISURIEHR 2 E Mo wikification T5 &G DOE S &V o 7o EN
EZHiLD,
%%ﬁ%m%wfg7yw~%%xb%ﬁﬁcﬁﬁ?é’k’;ofﬁEnkuy7®W%%4
SR, Bl 1 iE. BT LW OREDDITIEY R AARERREN R oD RN, JFERLT
“cellular” 1235 Z <‘:T#‘*“ﬂanﬁéi\%ﬁ‘ﬁ%kxﬂfﬁb\t%@f Wt ch 5, Bl21L, 7—
HZEREDOFLENRRIN TR . FEP CHFMEERIZ OV TORREH L Z Lnb, BHE L
RFICHITT 2 2 ENTERLLDTH D, —HT, 7o A—TF AP EFERLUZFERTRRD
EROFLFITHIE LT K R D 72O RE R F N RIIN o0 b A S, #]31% “Ae
RVE—%7 OHER “Spindle motor” 23, J&3E Wikipedia {235\ CEE S “Brushless DC electric motor”
(ML EEE) J X ONLH “Hard disk drive” O7 1 —7F A MZR->TEY, BENa
Ea—YBHBEORFETHLZENLERRINTEBDOTH D, il 4 LFEERIC “BEH” OHER
“decoding” |ZxF L CRLEF “Parsing” DXINfTWTBITH B, il 51F. “A B —& 2 ZFHE” )
L7 L—AXT—T7 )N THELNDHERO—DIT “after” NV, Jik Wikipedia T “after” &7 > 7
—TXARNETDY I DFET DIDIC, ZOFRTREST D07 2TV IZBERT DR8N
SINHHITHD, BoNTET V=T =70 b L V@ERREZRIRT 5 & L HiC, HAGED



V=T R A b L B OIRIGED U v S AR B TR A R B LB D 5,

2.5.5 BbYIC

AWFFE T, R E P O EM GO A RS T 5720, BEONREL V) v 7 il F
O BEME 2 FEBREF 0 8E & Wikipedia 77 U ORI 652 Lick b7 02 L
wikification F1E &2 L7=,

SHEOREE LT, —BEEOHENOEONLAREY R T I OFRENETOND, ZTDOX
YT AVIEE—BHEEROMO AT TV & OREMENMEN TS, T 2V [H OB KD
HZETHRETEZAREMELR DD, o, VI 7AEKOLZITHMOY 7073 & OB
PERE WD DA BEICRSZ & CANRFIAMEZ &I LR F 2 REFIEL A EEZD
N5,

B

ARHFFEIL JSPS B 15K16096 DBk # = 1F 7= D TY, AW Z2H#ED H12H7-0 . NTCIR 5
— BTy ML END AR RS L a— SR DS L Bt T L — X7 — T L% T
HETE N 72 FU R0 B B2 3 L O AR A 1 o R < Rt s L £,

SE X

Koehn, P., Hoang, H., Birch, A., Callison-Burch, C., Federico, M., Bertoldi, N., Cowan, B., Shen, W.,
Moran, C., Zens, R., Dyer, C., Bojar, O., Constantin, A., and Herbst, E. (2007). “Moses: open source
toolkit for statistical machine translation,” In Proc. of the 45th Annual Meeting of the Association for
Computational Linguistics (ACL) on Interactive Poster and Demonstration Sessions, pages 177-180.

McNamee, P., Mayfield, J., Lawrie, D., Oard, D.W., and Doermann, D. (2011). “Cross-language entity
linking,” in Proc. of the 5th International Joint Conference on Natural Lan-guage Processing
(IJCNLP), pages 255-263.

Miao, Q., Lu, H., Zhang, S., and Meng, Y. (2013). “Cross-lingual link discovery between Chinese and
English wiki knowledge bases,” In Proc. of the 27th Pacific Asia Conference on Language,
Information, and Computation (PACLIC), pages 374-381.

Mihalcea, R. and Csomai, A. (2007). “Wikify!: linking documents to encyclopedic knowledge,” In Proc. of
the 16th ACM Conference on Information and Knowledge Management (CIKM), pages 233-242.

Milne, D. and Witten, I.H. (2008). “Learning to link with Wikipedia,” In Proc. of the 17th ACM
Conference on Information and Knowledge Management (CIKM), pages 509-518.

Navigli, R. (2009), “Word sense disambiguation: a survey,” ACM Comput. Surv., 41(2):10:1-10:69.

Ratinov, L., Roth, D., Downey, D. and Anderson, M. (2011). “Local and global algorithms for
disambiguation to Wikipedia,” in Proc. of the 49th Annual Meeting of the Association for
Computational Linguistics: Human Language Technologies (ACL-HLT), pages 1375-1384.

Roth, D, Ji, H., Chang, M.-W., and Cassidy, T. (2014). “Wikification and Beyond: The Challenges of
Entity and Concept Grounding,” Tutorial at ACL 2014.

Utiyama, M. and Isahara, H. (2007). “A Japanese-English patent parallel corpus,” In Proc. of Machine
Translation Summit XI, pages 475-482.



e B BN




3. 1  HEKEHmES OGBS
RLR S RS Bl T

2012 FEFEDN D | ARBFFEE A O Tk & LT MHERFHMIR S 23 L, HE
ROFEMIZBEI T 2 a2 D & 72 [1[2][8], A TORMOEARITILLT D 5 1
Thb,
1. THEARFAA B0 D72 DITRRF CE A HEMERER T 2 856 ORI

ANFFM, BERHG, B B

AT A ey b

MR LT DHEFEOFM - AAGE, J5E, PERE

M FEOBARE, BHARA EBLT 572D OB, EERA~OER
WEAEEE|ZR| SRt A D 3 B0 2B LT,

- 201545 H 156 H  A4FEEOTEEFHE DK E

- 201549 H 25 0 Hf#E & 5% OTEBNAEIC OV T DO
<2016 4F 1 H 29 H Aot L RS EOBEIZONT
IREN T, ATl BEEEm, 7 A ey hD 3OO V—ATh i TiTo 7,
BB % DL FIORT S, FENC W CIIABEO KL F L2 BN & 20,
ANFFMICB L Tix, WAT2015 O H - i HRFFRIER O N FFHME R o i 2
1ToT7e ZOFMTIZZ T 7 RY—> 0 Z2FHA LTt oER 17 -7,
HENEFGICRE L Cid, #EIEA M9 2 RIBES 728, #ENEASLEA H B 7 HAGE T
X, ZHRRE R DD X VGEIEO IR A YIRS G &5 &\ 5 B & k5
L7, ZHEREZR Y ZITHIT L T, ERAZEDLRWHIOFEIRO X % A
AT 5 FiEE2IRE Lz4], £72. IMPACT ([ KBH 723l &2 8 A 5 ik 2 %
Tole, BEIZOWTIES - 5THRT L, 7AMEY &L, HLRED N
—UNELSFIRENDEDNE I DEHRT LD DOLOELSTH D, AELILH
HEIFRO 72007 A bt v R &2ERR LT,

A

W

(1] PEREHMmE S B BRI, Rk 24 4R AAMT/Japio e iR se
HdE 6%, pp.37—104, 201343 A.

(2] $ERFHAME = B ARG, SERR 25 425 AAMT/Japio £F3FFHaRAFJE =
&#E. 67, pp.61—82, 201443 H

[8] $ERFHMH S B - IERFHMESIE B L . Ak 26 5 AAMT/Japio FFiFHH
TGS, 5%, pp.79—110, 2015 4 3 H.

[4] Hideki Isozaki and Natsume Kouchi: Dependency Analysis of Scrambled
References for Better Evaluation of Japanese Translation, Proc. of WMT-2015,
pp.450—456, 2015.



3. 2 FIERE®FMIEOKBICET S 2 DDRE

W HRSIRS: Bl 5 A

eleie P PG S IR

NTT=R 2=0—va CRRREMIEET 2

R 1 BAFERO RIBES (2 L 28 AICHOWT, MFEEBR LIZGEIHO AR 2
(R 72T V7)) ~OFGITONT, =& R WFEE BT 2,

HAGER Z RIBES TEAT 28512, HAGEIZITFEIEOBHENH H1-DI12, X
WERZR DI, RYITIERVEE R DWW TLEI Z N H D, 22U TOXH 7
BHEThD,

SR BB RIEAK 3 IR,
KEWRAR 1 R F1E4 K 31279, RIBES = 1.000
MR 2 - X 3 ICIR R TiE%2 7 ~7, RIBES =0.679

FEPRGER 2 (IZMEREF CERTH 0 | FRCREIZRWDO T, o L mnL<TH
FWIFTH L2, RIBES (ZFBIEZFHET 20T, mnE< 25, Z0XL57eX
FRZ TV T LTINS,

Z 2T, WMT2014 Tid, 2O X5 RFEBIEOANEZITHIST D720, SHRE
BOZIT L, SONTRVZTIARERA MA—F—THAITDHZ LIck- T,
AAGED LWERFREOEIREOR O A BEERT 2 FiEaRE L, 2L,
PR AE RS IDBERSND I ERH DT, —IZ K-> CTRafiE %2 < FEIRD 3L
ZHEBR L L 9 & L7z, (Isozaki et al. 2014)

L, HEFICE LW Z N8N T, FEAEDLTRAZ T TV
DERTE RN, EWORERDH -7z, £Z T, WMT-2015 TlI/L—/L% i
WA T T T OISEEZER L, U AR ThfE S/ WMT-2015 TH
SE%6# L7=, (Isozaki and Kouchi 2015)

B LWTFEZ, RV ZTEEE] &0, BRAER Y T LTSS
DZTARERA A= —=THHLTHELND CERYZTMEIT L, tDOL &
CIRV Z T ARG LNDNE I DNT, HTLWSHERE LTERMAT 20089 MHE
TLHFETHDH, NTCIR9 OERFIROT —F EHWIZERICLD &, EF
WMT-2014 ODNL— XD FIEL D I R—TEHXNREL 72D CL-ULFEREN
MEL7E, 17T VAT LAHFRV AT AT LVHEBERMEL, F5RET



p=0.0000153 &L 720 HEENH-T,

TLJE 5 2009 1%, BLEU X » Word Error Rate (WER) @ 523 A ORIz TV 2
LERLTCND, EZCRIT MRV =T EE] 2 WER ICEH L7zE 2 A, 17
VAT AHF 12 VAT ATILLUVRB A B L7223 2 AU B E T p=0.1435
Thh, AEET ) >T-, (F9H 2016)

RIBES & WER O Z OZENR A UT-nE2E 2 TH 5 L RIBES X B B:EIEZ 7
ELTWAE2, WERITFEIETIZ/Z2 <, 2R E —H ST D720 OBEOE % FHE
LTWAZENFKTHA 9,

7L R UTOBRRE 2 SOMMREE2 5 L. X5 b OMHR S WER T,
1HFEAHIR LT 1 HEZ BT LV 0T, 2 EORMERBETH S,

ZHGER . The quick brown fox jumps over the lazy dog .
AR 1 The brown fox jumps over the quick lazy dog .
AR 2 The brown quick fox jumps over the lazy dog .

DFEY, ZO2O00WBIIT, b6 LSRR E OFERREN 2 /20T, WER T
R A=27 2/10=0227 5,

L7 L. RIBES TIE, quick 23K& <EVWHEBGR 1 B2, HE 0 Eheno
ToHERRER 2 L0 BEBIHDO B AR E S BN EL 0D, ERICHET 2 &, #
BRER 1 7% 0.911, HEMER 2 7% 0.978 T, MR 2 DN LV EHIT S5,

RIBES TIXAEZENHZDIZ, WER TIIAEZENHZR>T-0IE, 2O X 91T,
FRIEZ B EE T REOFM 72T 2 MEICT 5 WER OMEICL 26D EE 26N

R 2 ZEREO OO RFIIEH 2 AV 72 B BhET s

%SRBI S\ M T RE 7 B BRI E I T AR HEE A /N E LTV S T
B, BRIZBOTUIRATH RIS Y LT E WO Mz Tnd, T X
O IRREZRR T D 720I2, K0 RS ZRBALICES S R RaHl 2 5 A9 5 2
LIFFEMLEEADND, £ T, MRARQREFBICEMATRETH Y . 2o, K2R
BN TORMEZBRE L, Frice BB IRE T 5, BEFIETIE, BIRRCL
ZHRRE TN TN ONOFZITHEI L. T OED & /NRALE LT KB 72



A ZAT 9, £ LT, TORBARFERE R Z . 1RO BGEZL F/N AL & LI2)R
Y722 857 6 0 B BEEhE IMPACT OFFlifs okt 2 EA L LTHNS, W
KOMDOT =2 & HWTZFHEERORE R, REFIEOAIMEL MG L, AR
FHEOFEMICOWTIE 13, 5 ZFREO OO KRBMGHEZ F\ 7= B BiEEfik )
THRTWSHeD, T ZTIHHEIET D,

SE XM

Hideki Isozaki, Natsume Kouchi, and Tsutomu Hirao: Dependency-based
Automatic Enumeration of Semantically Equivalent Word Orders for
Evaluating Japanese Translations, Proc. of WMT-2014, pp.287—292, 2014.

Hideki Isozaki and Natsume Kouchi: Dependency Analysis of Scrambled
References for Better Evaluation of Japanese Translation, Proc. of WMT-2015,
pp.450—456, 2015.

JLIR BERE, BRETR fE, N S L0, BRI G NI RRER, AR B, FREE )
=, #FP9 di7  BAEREROR BE o & Fl B L o ik, Japio 2009 Year Book,
pp.272—275, 2009.

M &—BR © BAGEORENAD H HE 2 B8 U 7 il & 2 BHER B Bhafffh, i
HIRSE R 225 365w L, 2016.



3. 3  HEFERFFCROF B RGO T2 OO T A Ry hOJETE

JC - AR TR B
(K & Tadftser = i
FPRTF FHARC

FRRT HE P

() BAKFRFA7 i [E]

H

3.3.1 [FLHIC

BEMEIERGE M O — FyE & LT, RBVIY — URINCRHEAFISCZ AR LTl &, B RICx L
THRIET DR R =0 NI FLRENTVWD I EEZE VRSV N TCTF =795 [TA MY
REF) AREI N TS V29

EH DX, TERERSCIRO ARG O 72D T A by FORTEITV., BEE TIC
PLFDZ & % % Lz 95,

- U HRFRFSOPAT 22— X 2 DR

T A REy OERK

< BRI S %L

WEEE £ TOT A by FOIERIZBW T, 515 HOHPEFERI Y — 2 & Zna G de b [FEiER
PO O ERERBL X — AT 5 B ARGERIR Y — VR OER 21T 72, Zhb
DOYEFEIT, FEE& LTEEREERNLOT — 2B LU, #IRESFETH D A ARFEDUTRKRBLUC
EHLT, ZRCHIET HHEFERI Y — U R LT AR ETHE W) FEEZ AW T T2,
AR, WICHEFEMORBINZ — o EHENE L, ST 5 BARGEORMER N2 — o ZER
L2 ETT— XD ER - T,

3.3.2 HEBRBR/IFZ—UOIK

BIERINAE U7 360 J7 30k G724 9 HRFFFSOPEAT 2 — XA B Moses® % VW T 7 L— X7 —
TNVEER L, BEATHRED T L—RXER T AN Z D T EBFEE LTz, 74020 7%,
LLFO&MEEZ TR Tz T 7 L —XDHZHMET 55D TH 5.

- BEFE Y 500 LA E

- REELIT 2 DLk

C CTHIT 3 LR

« 7L XADSEHE KRBT T89] Thw

- 2 RESRICKE L CTHE A4 & A2 720 (FE S8 NN NN, VV NN, NN VV 244
FROTANE Y T ORERESIT 5458 HD 7 L— X% 5 HOME L 0T, BHEEL
Y UINBHK 80 T o, At 365 DT L—XEHEENF— E LT L, ZOKRBO A
Ty T, FFFSURFE ORE — 2 Th DR, —EOSUTIEH E Y HEL LR F—

LA 13, AAMT SEREZE TR LY A F2FHSETE LT 5,



THHbDEFLITEDT,

3.3.3 HEFERBENF—VEECHEEXOWRE
3.3.2 TUNEE L 7= & HIEGE S F — Ikt LT, 2N G ieh EFESCA FEFEE £ CIC/ER L7 A
R SCFAT 2 — " ANBINE LT, ZOREER, BT 65156 IBIUETE 2, b DX DH)
HAHERE Y — U PN EE R EE > CWDEXET A ey NAOHERECE LGRIR L,

3.3.4 HEBRB/NF—2ICHIET HBEXREMR/ L —RBEORE

3.3.2 TULEE L 72 PIERE /N F — TS T % HAGERIRR S &7 — i e LTe,

REIZHT-»

Tl 3.8.3 THWEH AT O Ta— RATORRESEZIC L, FTHRONRTZT ¢ 2
INT&x25 X912 Perl DIEHEBAZ — L UTHRE LTz, TEFEX., AARFESMGRL, PEZES

H—> HAGER

RN — OB 2R 1ITRT,

N—h |HEE HAE CN_/X3—2 |JP /N 3—2
pes |PEREBRERRBAMNRA |SELERBEOBRBH THALE [oe &HPO|T
Tk KIF40° FTHot=s [12)

. R " P — —IREELEALTAK .
RS EA TR R |5 TS LR e B
ABS |icampm s Hirapys. igmﬁfﬁwaﬁﬂﬁmﬁﬁﬁ HFAE |
3. B1~E5IRENB LI, — (&1 £)(ERl
3 Lp R MBS RE—RETE [RMIC. LRSI ARREE N
DES |EZIRIBMTIRIBMENMIE |F—TTEHF—TREN. BET7LT [EBHEA z;%/ztilhéii
L. EN1-5/TR, JL(130) DT i (125) DER AR o)
BElcRRESN S,

* 1 SR EREL,. BARESIERIC, TERE Y — v BARERIR NS — o6

3.3.5 AANT BEIEEMEH 1 F TOHER
334 FTTHER LT A bty &2 AAMT HEFEHEY A MoT7 » 7 L., BiEMRE2IT- 7=,

33.6 FLHESHNDEE

FEAEFE £ COT — X B E S FE DR Z AT 635 OERMFREN TE Tz, FEGE ¥ —
ELTIENRY ORENNETEZOTIIRVWNEEZD, SHOFEE LTI TOZ L1
Foibd,

s BAGERIER AN Z — 2 DARTF T A PSRE L TWAESRH Y . LV EYARRMNET5 2 L1 H%
HChD,

c CHVETITHREFEARF — & LTEE LTER Y — 28D TE NG/ N F — 2D
THNETHHERD D,

s HEARAE R, BERBLR RO R KRB — U R RE LT D,

« HERRE-C A FREfli & 7 2 My Rl E O ATV, BFDOA Y v ke T AU » hEHS
NZT 5,

LS. INOOMEERFRLT, TVBVWHRAEHF LT A by hELTHEEN,



SEXH

1)

2)

3)

4)

5)

6)

Isahara, H. 1995. JEIDAs Test-Sets for Quality Evaluation of MT Systems —Technical
Evaluation from the Developer’s Point of View—. Proc. of MT Summit V.

Uchimoto, K., K. Kotani, Y. Zhang and H. Isahara. 2007. Automatic Evaluation of
Machine Translation Based on Rate of Accomplishment of Sub-goals. Proc. of NAACL HLT,
pp.33-40.

Nagase, T., H. Tsukada, K. Kotani, N. Hatanaka and Y. Sakamoto. 2011. Automatic Error
Analysis Based on Grammatical Questions . Proc. of PACLIC.

FeWUACHs, TLIRIRE, EraF]. 2014, P HEFFFSGHEM T 2 & v S OER, F 25 F/£
AAMT/apio #7802 % 2, pp.78-82.

FeW Ak, TLJRMRRE, EmAl. 2015, TP EEERFFSCERO T R ERREHE O 70 DT A F & > b D
KB ERHI A N OVERR, Fuk 26 /5 AAMT/apio 4577 #i e~ 42, pp.104-109.
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, Annual Meeting of the Association for Computational

Linguistics (ACL), demonstration session, Prague, Czech Republic.



3.4 FRFXOHH - i H BRI O N FaHiE R O o H
FREHARB PR )
EOEE EE B
NHK HOsHefiemrsent i shi

3.4.1 [XLBHIC

AARRE | HERFHMBE A N TG 2 L — 7 Tlid, WAT2015[1] TiThh /- B K OV H PRI
NFRMAE R DT 54T o 72, WAT2015 Tix2 77 KV — v 7 ZFIH Lic—% iz X 2 3¢
Ll RRFITRE L TV D TR SCHBEERER O B A FIE] 0 5 6 TED(RE L~V OFF
fili) (ZHE - T FHRR OB ZIC L D3I D 2 B O N FEFM 2 S0 L 7=,

770 R =2 ZEHITIE 400 SUUTKH LT, BHYV AT LENR—ATA U LERDHIATHLED
BT, 1 XFo, EHELOFROLGNED BV (b LIZREREN) ZHEL, O %E
AT L TCE VAT LEZT X 7T 5, VAT LAOMNNRN—RAT A L0 BWEEITH,
BWGAIT-1, FREREDCEEGIZ0 &L, 5 ADRLRLIFHMEOHEZE LahbEd, B LY
TG R 2 LU 72 BIXZ OSLAT IOV T Win, —2 LR 72 51X Lose, TALLISM 2 51X Tie & f)
ET D, 400 CTx L TENLNHIE ZATV, K7 70 FY—v 7237 (Crowd) 13E
TOXTEHHERIND,

Win— Lose
Win + Lose+ Tie

N DARE L~V OFEfIE, &SSOV TEL T OREAET O T M 21T 5. RBARDEEL
SUDOFIIX, 7T T RY =V TFHEORGTH D 400 LD H L, T U F AMTEIRS 4Lz 200
K L THT o2, FREFEIT LI, 777 RY =2 U 73O EAL 3 F— A2 L TOH
NEDIREE L~V ORI 21T > 72,

Crowd =100 x

PPl | 2

T RCOEEFHED EMIAZZE SN TN S, (100%)
FE AL OEEFRIZEMRIEINTWS, (80%~)

B
5P O BEFHRITEMICRES N TN D, (50%~)
WL OO BEEFRITIEMIIZZEI N TS, (20%~)

N wWw ] O

LENDLNLRW, b LT EMIBZES N TV A EEFRITITE A ER, (~20%)

AR TIE I B OFHERERISH L T2 T > 72D T, WiE7T 5,

3.2 U539 RIV—=LUTIZ&BAFEEDS T

7 T9 R =y I KD NFRHE Tl FHliZ R 2757 T RY = S U= —
(LLF, U—D1—) OfEENEE —EBIROZ ENFE L 705, REITIX, JliZY 27 &2k~
7 a R e FREDSEHRRICHET LI 7 a BN OEA DU —I =T OWT ORI 24T\,
ZDHHHAERIZON TR D,




3421ﬂM§%lﬁ?év—b—wﬁ#ﬁﬁ(79nﬁﬁ)

ANFallh # 2 7 BARIZIBT 5 U — I —DVEESMIT OV TIMA LTz, 4RO NGl Z 2 7 Tl
A AGECHGE (B) | H$ﬁ®¢l5«3 R EGE (K) = H ARGEOBEIRERRSC(— &wlwom:w
et 192 80T ==l S A7 24T o7, F U= —ik, BEOFmS A7 2N 52 L
DA TH D, dHli¥ A7 OF7E REBELITENERE) EHY LV — I —HEBILOF R
B GHESTE) 2% 11277,

KU == L= 5iEICEH T2 L. BAGEEZ ST 2 SREROLOFHE Y 2 7 2482 LT
V=0 =P RROFELLETH Y . KT E(HIEFIRRSCI L O HFIER SO O A 27 i L7z D — 0
=N bENole, —H T, ARFEEZET 3 S3EM (E&C, C&K, E&K) DFEAIZ A 7 Y LT —
T —IZ T, 2FIR T CTh 5 BARGEEZ 5 Te 4 555 (B&C&K) OFHliZ A 7 A 1Y L7z T —H —
DIFNRE o7, E BT FHESEICE BT 5 &4 SEEMZ -G L7249 2090 7 —H —I2 X - T,
B AT RO 80%NFEAT STz, 4 SFEMAFHE L 72V — W — D EBEOFFHEAF /VIIRA TH D
D, FFEDT —H—IT Lo TREBDOIEEMTONIZ E WO HImNBH G0 & 7o T,

SO 7 T 0 RV =2 7280 NFFHI O TIX, 2 DOFFEERIZOWT L Y Edl
RLEREI AT THHOT, BT LHREHRE BWSEICRM L TWDIRENRRL, £, F
BAX NS T = —DT7 4 VB T HATo> T ReWed, UV—h—II5EICERR < X
%< OFHIi# 27 ST SR H o 72 & b s,

R 1FMHE2RAIDEBICHTET—Hh—BEIVUERIE

. U — % —% 520 %

m | ® o | W
E 90 | 46.9 14,945 | 10.1
C 20| 10.4 1,794 1.2
K 10 5.2 684 0.5
E &C 25 13.0 13,402 9.1
C&K 3 1.6 1,033 0.7
E & K 1 0.5 2 0.0
E&C&K 43 | 22.4 ] 116,140 | 78.5

192 148, 000

3.4.2.2 REENICHT HERMMD AR MEKREE (22 OS5HT)

BT, 7 T 0 Y= 70 8D NFRHEIZ I 1T 2 7l RO v S 2 MECOW Tl Lz,
i 0 RFRIER % A 7 (JPCko—ja) I8 £ 5 — B OFHFRAE RAZ DWW T, BT ORA /A NIRIEL
7= FHARSC (unnormalized) 38 KX T3 & CTRMA I IESE S V2B (normalized) Z# HE L
779 RY =TI XD NFRlias R 2 ik L7z,

1 ICRE— Y — 0 —I2 X A 5ifE R 02k (unnormalized (219 2 pEAlhfE 52> 5 normalized
WX B RHlFE R ~D L) ZoaRT, F—V—h—IZ L > Tl Sz FHiSCoWN, ESYEIC X



S TRRBZEA L LTz 220 STUZ DWW TIFHIlAE RICEMIT R O e o 7o, —F5 T 48 XS EETT 1)
(Lose—>Tie, Lose—>Win, Tie—>Win). 95 XAk M (Win—>Lose, Win—>Tie, Tie—>Lose)., ~~
& FHIAE RN LTz,

5 NDU—H—Z XD RAFHIFE RO K 2 (OxT, FEHTOIERIC X - CRHMEAZE{L
L7227 o Tog i SCAN RN Td o 7228, 124 ST (IR DK 40%) (IZHOWTEFHI A Z L LTz, FRIZ, IE
HULRTZ TRl A S L7232 (32 30) K0 b, B L7230(92 30 O F BEBIBNCZ < | Fofkay
72 HUOMAN A =27 (%, unnormalized A% 29. 75, normalized 7% 3.00 &, FEASCOELEENICHTT S
2N MERFRETH S Z EH Lz, FHmAEA G ICZ b L2RR & Uik, mERRRSC
DA EITFAERA L TV D72, K0 FSUSE SRR RIS D,

777 K= T LD ANFRHMICBNT, V= —DEENEE BRI ERFRET
by, HEUEL R RS CRINGE, BAREL, KilEhz EO5WO0E) 2V ——ITRrT
L8, Gl X A OBRFHNEE LD,
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M1 RA—7—h—Ic&kSFE#EROEL
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B2 BT —h—IC & ZERAMEROEL

3.4.3 BEIFHEAYE < AFFHEAMELE B EARERO S

i HRFFFRIER 7 2 7 (JPCko—ja) TOFHMliFE R TiX, BLEU 2 a7 MO A7 A KXY 13 A v~
ML EE DT, 750 R —2 0 73 (Crowd) DA T DMENST-S AT AR HoT-, #
D=, EHFTFRIR Y A7 TIEAEBNC, Crowd A EAL3 F—LD Y AT AITIMA T, HEjZ =
TR ENSTZ 1 VAT AEMAT- 43 AT ADRNEDIGE L~V O (Adequacy) D x5
o,

i HRFFRIER 2 2 7 TNEDRE L~V ORI 21T 2 72 3 A7 L OFHliFE R 2 X 3 127, X
LIZHWT, MT4 @ BLEU 2 =27, MT1~MT3 @ BLEU 2= 7 XV 13 KA > FLAEEW, LvL,
Adequacy DIEIZZ N6 4 >OHPTHR LKW, £/, 7L—AX—=ZASMT VAT LDX—RA T A
VAT LEDOHIRIZESL Crowd DRAATE~vAF A, Thbhb, XR—=ZXF7A4 AT ALVE]
FURE MR &V D Rl 22 > T 5,

MT4 (X 2T LA [20ic kA & 7 L — A R_R— 2 SMT R AT, FEIBW &z O KIED
IETH D distortion limit (X 20 IZRESNTWND, FAUIKILTR—RAT A T RAT LD
distortion 1imit X0 TH D, RX—RATA LT AT LTI OED 0 IZFRE SN2 BH X B AGE
FEEFEOFEIENIFZIER L TH LD TH D,

ZDOFREDENDD, M4 O NTFFHHAME L 72 - 72 B IIFENRICEN & - 72728 L HERl S

%o ZOHEHIAIE LW E D DEREET D701 Mmmwﬂmﬂﬁmﬁﬁ#%%%mbf i
RV ORI % FH 7=, Adequacy fFAlCTIE 1 SCOFIFREERICH LT, 2 AOFHBE 2 1~5 D 5 B



B D FEAMAIE &2 SN2 AT 5- L T D, Adequacy sl MEWERRAES L LT, 2 DOFHMEENESL 5
3 LA T OFRRAE RO CE I L7z, MT4 T Adequacy Al & SEHE L 7= 200 XD 9 &, fliH S 47z
XHEIT 28 L TH o7,

Z O L7z 28 SUZHOWT, FREIR FOJRRZF T2 & Z A, WT ORI S GBI 3
LT EMER LT, Fo, FEIEOMICERGEEENICEER H 2 b Db —H# i bivic, EIEICH
JEDN 8 2 IR DB 2 LU IR,

ZMER1: 2) 0. 5%D-7 v — AR DOFE)FHmIZ1 5. 8H (ar hr—n12. 5H)
L7, SPEHIFEMIT2 6 WIER LTz,

MT Hi77 1 ALBERF O ) F i1 5. 8H (= hre—12. 50. 5%D-2DY—RA¢
LT, FHEMI26NERELIEZETHD,

ZHGR 2 ¢ LRI EM A E M~ — R AT, AR O —FEEEIC L2 b Dz
e TE, BERNRESGROERIE, ERLEZEY ThD,

MT Hi7) 2 0 ERCAER SRS~ — 2 MW AR O —FE i ieIc & 2 BAERR e pk o
FOEGEEEZ, bR L bORBHATLIZIENTED,

EREONT 177 1 TiE, ZREER 1 OSCHHER ST 2580 23 SLHITALE LT\ D, 2 LIS OES
FXFIEBHERE —F LT D, Fo, MT T 2 T, ARSI —% LT a3, %
oy OFENANSIER 2 & AR TRFMIIZ—EH L TOWRWZDIZE UERIZ R > TV, 7B,
MT #4771 @ Sentence BLEU 2 27714 0. 532, MT /) 2 @ Sentence BLEU 2 =271 0. 7877 TH 5,
fhiH U7z 28 3L Sentence BLEU 2 a7 # X 4 (Z/RF, A7 2R 0.1 LFOERNE D HE N DD
HMR, L DOHEDIX0.5 U EHY . FHLIEIT 0.6 LIEHD, ZREDZ LG, FEIEOAY X

RNEIZREREEND DGENH DD, BLEU TIXZOEBEORE ST I A a7 Ks v T
WRWNWEWNR D,

.44 F&B

AFETIZ WAT2015 o B K& OV A RFFRIER O N FRfiss RISk LT 2 FREEO T 21T - 7o,
779 R = Tl OEFEIC O T ORI O RNL, 777 RU—I—I132 65D EX
L2awvs MBS EIEB A T RWR) ZFERGHEOR A > & LTLEY, BALERRR G
LNRNWZ ERNDH D ERbhrolz, XU RFHIREREZS DDLUV ——~DEE
Ha L0k 20N H 5,

F 7 BEVEHE & AN FRHG & OFBEAME < 22 2B D534 OFE R I, FRIC B 2o BIFRE 03
EVVRILUIZB W TR, AT R E < BT 5 X9 RFBIEOFR Y 23, BB FHE Rk CidaEic
25T, ELSFHMEA TN EnbhoTz, ZhE THERMEA 2 7 @ uidm i
ECATFIM bRV E WV I BHEN R TH =N, ARG LN RIZI N EETLOTHY
M EWVER G Bz &S
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3. b LZEFEOTDDOKRFIIFHMEE - B #EEHEE
TRk W

3.5.1 [FL®IC

FERTRIRC = 2 — T /LR v MZHED SHIRROF IV, BRI O \BEMER —EE £ > T
Do £OLTeEmED ZHETITERA R BERMEESRE SN TE 2, ZHE TO HERHlET
K& 2208 A FHHITE D, —oiF BLEUNS NISTR A EK SN D & 9 R SiEIEFOH
FEHlETH D, ZNHDOFIETHEBEMN TO~ v F L ZIZESNTW AT, IR E B IEER
MIZHEESB SN TWIUIRE DS T 5 Z L RS AL IRHET 2 Z L RN HEETH 5,
ZOZENBAEBLEUN A Z & — R HERHINEE L TR SN TWDEBAO—2IZ72> T
%o Ll ZUHDOFECBWTCTEFE L R/NEN & LICHE~Y v F o 7 DIRIEDIN TN D
7o, BBV T RATIZRFHEi DR L 725, BIG, KFHREBLED G OFHE & W 9 [ick 0

TRt EEZLND,

H O —OOHBFHIED X A 7L L TCIkkA R EiE) V—RAZ2 N5 Z L&t & L2555
O BHEBFMETH S, FlxiE, METEORBIZFHEOBRIZSEEY Y —A & LT stemming,
WordNet, = LT, paraphrase table 72 & %%Uﬁﬁﬂ"é F 7o, WESUIRNTIC LS < FklMbl | mk
HOEER 2 - B ERRHIEE S IR I TV 5, BT, aREEREAEITIC S < FEMBIRNER
nfwéo_mgmaﬁﬂﬁ%fi\%b&%%)/—X%ﬂ%ﬁé’k’ib JR TR 70 B8 A
T TR KBRBE O OFHli b AR TH D, LL, il Y —ANR+40 TIERWERED
FHRRSCIC R U QIR S & 2 Z S LV & ) BIRES R D B

ZOEDRFATHIRICR LT, AETIEEEY Y —RAUKGFET 5 2 & 72 < RKFW e il 6 5
L7z, BrizZe BEEHMIEZIRET 5, EFETIE, BERICHYT2A My 7Y — R& HE)
MINC 2B RN LM T 5, TOBROESEREIL, 2FERUCHIGT 54 T@%%ﬁ%ﬁ%ﬁ
%o TLT, ZOA Ny TU— NI EHZIHET H720DXE)Y BHiEE LTRSS,
FESNTEBRNET L —RITHE T D720, k%%ﬁ&ﬁ%ﬁat WA THDL, ZDEI ﬁ
%%&fi%m@%ﬁ TIRAF LT a5 2 & 7e <L BRI S < K722 16 w4 FIER
ORI R S H 5, PERERHAM FEBR DR 5L Fﬁ#éﬁ@ﬁﬁ&@ﬁ%i%%;#é EMNT
7,

3.5.2 BEMR

MEFETITIZ V—XTHY T 2802 BEISRET 5 2 &L TRENRIEHREZHSL, 71—
AXFx o7 AT BEREHMIEILZ N E TIZW S ORI TV S, Giménez and Marquez!!
IE shallow syntactic similarity (235 < FHEZREL TW5, TOEE, 7L —XF x> X 7%
N—t 7 b 2B 23S < shallow parsinglodz X W55, ®IZ, Fv 7 OIEF]Z i A
A7 FHEIZIINIST SV BTV 5, PRRERFAIIZEER Tid, WMT2006011 & NIST20050210 7 —
FERNTWDD, MBEFFHETIFEOATH D,



Echizen-ya and Arakil3l|%, 4A)DOF v 7 I1ZEH LT KRB HMIZEALTWD, =0
B, AsAOF v 7 ORERE L, F v o7 B CHEBEHRE 2RO TR 2T A 27
IS TWND, AFROT ¥ o 7 135444 Y (CRF) 12X % shallow parser % T
REL TS, TERERFIIFEERCTId, Japanese-to-English FHaRIZ &L 0 15 5072 55k D 7 Z F il
£L L TW5%, LiangYou HU4T7 L — X OMEBPIE, 7 L—AOERHT, mKRBELE~ v 7
DERFED 3 DOIRIZHS < HEFHMIEZRE L T\ D, ZORRIZIZAFROF v » 7 7217 Tl
72 BEAOF v 7 bFHLTWA, HIZ, £ TO7 L—XILCRF ZHWeTF v I —% H
WTHETWD, MEREFMMSEERIZ IV T, Chinese-to-English FIERIZ X 0 15 5 L7 J5E D A % 7
fixtge L LT 5,

ZDEIZT L= F ¥ 7S BEEHMIEIZEARMICIIEHFRFOFETH D, FTr
T —1Z 32— R RS LR FEEZ RN TV DB, BHICELSEICHEAT 5 Z L IIR#ETH D,
Z DT OBIEMFE TR SEENRBEBOR > TNDH EEX BND, 2O XD B EHE x|
RREFIETIE, 7— XY T 580 2 22 RERO B0 6 BEIBICRET 5, £D7H, 2%
FEFEBIEKFOFIEL LT, KENREREZFIH LIZiHMEN ATRETh 5,

3.5.3 XBRETE £ AL - B BhETEE

BETETIEICRD 5 SOWME (DA by 7 U— RO, @XX0nE, @KFHWIFHE, @F
FTRIEEE . @K BIIFEM & RETRIREM DL A DRI L DRk A a TEHE) K ST
W5, LLTFIZ, ENENOFEMIZOWTIER D,

3.5.3.1 X by FI—FDHH

AHETIL, XEpET L5700, WEEBICHY T 2HEEL LTA My 7T — REefi4 %,
A RNy 7T — RILFHI G O SRR SUCKHE T A2 TOSMR LV | HEEHBUHEEIC S X RE
SNb, Lo T, BEOSRROMLHZHHEE LTND, BOICLLTOR() 2T, 2%
HERFP OB TOHZEIZX LT ¢f - idf 53 2%,

tf - id) = log(tf (w, |R])) * “IJJ i‘ll‘ﬁj (1)

KD tf o, [RIIFMEEOHGE w ORBRFELRNICHT 2 HBUBHEZ R LTWD, £,
R|/df WIZEBIRFINAT 5, ALEOHE v MBS 2 BRROKOWKTH D, tfw [R])
ITHBBED @ VR ERE RELE 20 | [R]/dfWIFZ < OB RERICHBIT 2 HEEIZ LN S 72
L7225, BT, tf (w [RINZKT LTI log 255 LT 4728, HBUHE O@VEGEIZ OV T
ZOMIFIMAZ 6N, LT, RI/dFWITH L TiE log Z TV RN 26, HBUEE DRV
FEICOWTIEZDMEITE L 72 d, LEE-> T, RDITXK V| HEEFED X O 2% < O MERICHEL
TLOHFED tf - 1dH /NS0 WEEDO L S RIRONTZSIEFUTHBLS D HGED ¢f - idl 13
REL 2%,

WNT, BEFETIIRW IvESNT tf - idf I L TRBIEAZ T, ZOMEL /S
tf - idf HFFOHFELZ A by U — e LT3 %, BEFLLTORX(©Q) LV Rkd D,



(IR]
%EMQﬁWXH (2)

i,

X Q) ITBEEN GRS U CEINREE 2D 2 2R LTWD, uid 1 LED/RT A —
B ThDH, FlZIE, u OEN 10 THHEHE. 2SRRI D 10 530 1ITHEBLIS 2 HEERS A |
Yy FT—=RIIRDHIEEZE®RT D, EHEME~2 OSSR —EOHNBLT 52 L 2Rl e Lz
Bitr. w10 THIUZK Q) @ £ G, [RIIZIRI/10 &2 0 [RI/dF W)X 10 (=[R]/(|R]/10)) &
7%, LT=io Ty BUEIZR @) I2HB VT 112 10 ZHW 72880 log(JR]/10) X10 kv E 65
Tl b, TOEIICEEERETAT-OIZIEINRTA—F u ODEEZ 5 207y, L
2L, NI X D BIMEIFSZ RIS U TEICZE LT 5 2 &L T2 EL S e 52 &b,
FERZBEEZZTLILV AN EEZ LD,

3.5.3.2 X HE
AIEI CR_7= A F 7T — R HWTEHR L EBR 2 DET 52 L T L— XS T 5

a5, wIZ, FHERSCE Z2MERICH TR @i 241 (LCS) IZHD @i m 2 IRET 5,
e ER oy & T L@ B 2N IRR S & S IRERILISERE L TV D Th D, I 1ITIRIE S 7o i@ Eh
53 D BRI 227”9,
MIER X
I was waiting at the gale to see the gnashing of teeth and argument .
o :CHR
| was expecting 1o see gnashing of teeth and a fight breaking out at the gate

1 LeS &< ity opl

1 OFER X & SRR MICB WD TIE TS O “T was”, “to see the gnashing of teeth and”.
Z LT, T AEEy & 7 D, LCS TIEERNAD #7225 i@ BFE IR S 7272, “at the gate”
(X TR 5 S TR,

KNT, 3.5.3.1 THRAZZAFL L Vi Sz A by 7'V — R&E AW TR & SRR Z 5K
DI ENT D HBEEHDICA Ny TV = FREENTODHEAIC, TOX My 7V — Nk
RELTXENET D, K2IZA Ny 7T — Fae W= EIO &G Z2 R4, M2 TiE, s
R OA Ly 7T —RiE “to”, “of 7, “and”, £L T, .7 ThHd, LILR->T, THHDR
by U= R e LTRIRRSC L 2Rz 013 %, £ O R, BIRR3CT “T was waiting at the
gate”. “see the gnashing”, “teeth”, “argument” M 4 DITHE|I S, ZREER L “T was expecting”.
“see gnashing”. “teeth”. “a fight breaking out at the gate” ™D 4 DITHEIIN B,



SHERC

[ was waiting at the sate o see the onashing of teeth and aroument

.....

I was expecting ro see gnashing of teeth and a light breaking out al the gale

| Twas waiting at the gate | /| see the gnashing | /[ teeth | /| argument |

EIERT

SRR

| Twas expecting | /| see gnaslung |/ [ teeth | /| a fight breaking out at the gate |

K2 Aby7U—REBWECSEIOH]

3.5. 3. 3 XBHOEE(TE
BEFIETIEHAEI CE LN XSEORREEZ T RENREMEZTT o, BIb. KB 28N
MDA (global_score) ZEHT A, 312 global_score MHEH D EARE 2 3,

HIER
[ Iwas waiting at the gate | /[ see the gnashing | /[ teeth | /[ argument |

BER- |
1

[ [was expecting | /[ see gnashing | /[ teeth | /[ a fight breaking out at the gate |

‘, e
ISR P P2 PY Pu

EFHEER . P P2 P3Pl

‘ ROUGE-LIZKHROT

05+ global_score

3  global_score ME H
KIBHI72 5 CTd 5 global_score ZRO B 7=DITIHEDIZ, A by 7 U — REHAWTHEI SN

TR & SRR OE 3 OXIGBAR 2 KD 5, H oM O ISBERITEME Z W TiT 9, BB
WIZLA T O (3) 2 W TES O OFERIE 23R 6 5,



. LES '
e length(P) )

KB) D length (PIIIEISIIZHERIT P OMPLEFERTH Y | LCSITIMITNZIB T D LES DIET
H%. BlZIE, BRCHP O “see the gnashing” & ZMFRICHOERS & OFLIE 2 X (3)
FXoRdDB L, “T was excepting” & OFELIEEIL 0.0, “see gnashing” & OFELIEIL - DDHEE
“see” & “gnashing” 28 —ET 578 0.66(=2/3) L 72D “teeth” L OFLIELIL 0.0, T L T,
“a fight breaking out at the gate” & OFHBIEIE “the” DHN—HT 5728 0.33(=1/3) &
2%, LT T, IHBELENE WS E LT “see gnashing” BRI 5, FIEKIZS IR
10 “see gnashing” L FHFRICH & ORERSy & OFABEZ RO D & | Fie bFAPED ®UVE T “see
the gnashing” &72 5%, L7=2- T, BERCHF DOESY “see the gnashing” & &HBRER ST OE4SY
“see gnashing” IFBA VIR BELEDEWERY E L GRIREND Z L2572, wHinEfk
DR SED ENEMT T BN D, ZOX I ITHHOMISERZRD D EK3D L HIZ, “I was
waiting at the gate” & “a fight breaking out at the gate”, “see the gnashing” & “see gnashing”.
Z LT, “teeth” & “teeth” DRI TXIULNEIRNERSNLT 5,

ZHERFOESy “1 was expecting” 122V TIE, BRI OE4r “I was waiting at the gate”
NELBLHEOE WIS E L TTGERIREN D, LU, FIERCT OE Sy “1 was waiting at the gate”
[TBHERT D “T was expecting” & OFELIEIL 0.33(=2/6) TH Y . “a fight breaking out at the
gate” & OFELLE X 0.50(=3/6) L7278, “I was expecting” Tix7Z2 < “a fight breaking out
at the gate” MR EIN D, LIEN- T, SHERTOES “I was expecting” (XX HE45
DIFEL RN Z &1272 %, FIFSCHIZH N TH RS “argument” 1306 BAGRDMFATE L 22ROy &
2%,

2O XD IR DSy & ZRGROE OXGHT 24T o 7ot Wiy & b d 2 2 LIT kD,
HEEHAL TR, 7 —XTHY T2 X0 RERBACTORHmA WRE & 72 D, BARYIZITHIS
BIERDS ALY 2 oy N B W IR L & S GRCIRI L/ 5 a2 4 595, s T 280 B FE L
MOGAIIE, HEEFS TR Q@7 2595, Bl X3 TIEEERSUE “PL P2 P3 PE”
ELT—kbshd, 2HERIT “Pe P2 P3 P17 L LT—kikahd,

BRI AL ST FRER S & 2 HRERZ VT global _score 23R 5, ZORRIZIE, HEFEmE
D—2Td 25 ROUGE-L"™ & HV %, ROUGE-L 1% LCS (TSN TN D 72 80 HBUIEIZ ke L\ N ETATG S v
ThHY, XOWEEZRKRICIEAD ZLICHE LTS EEZXBND, 72, Aa71H0.0~0.1 12
EHESN TV A IEDEB SN A a7 2B 2070, B3I W Tk — b 7=l
R &S REER & O T ROUGE-L 2 W 7=335 . global _score & LTCTO0.5 235545, global_score
PET L72ZRIE “at the gate” OALENFRLE SN TRESRR-> TN LEHOTHD, B
A BN E LT RPTINEHEZ ) Tl SO R I RBEAICZRIEE R 3 7T S 1720 A8,
KO RERBLUCES S KBFHEE VD 2 & T OHEOENE 2 a T IT M 5 2 & 237
REL 725,



3.5. 3. 4 BFRAYET4E

ST 2B T HERE 2 B/ N & LT T 9, T ORERSG O A a7 % local _score LIRS
LT 5, BT A 27 local_score IZFEEDZMERLVIELEL TV D HEEEHMED
IMPACT!® % FV %, IMPACT [ ZHHERSC & 2 R O H@ i 4y & LCS IS ZRET 228, FBIHD &
72 5 EE IOV T H A a TSRS 5 72 DI @i oy O PR E LB & IR AICIT > T B,
Z DT DI TILEE N E —E L mmﬁéﬁgﬁﬁé# IMPACT ~CIfE & > H8 5y DO FE %) 72
frig & ILEE S DR SIS E —RICHEH S F AR E L TWD, £, FBIEO R 72 2 s oy
EAaATIZED &ﬁﬁ%éﬁé#iA7f—&%%wT%ﬁﬁ%&&ofwéo_@iQL
IMPACT (X2 COIBHFEEL A a T ICM S B2 n 5 6 GEIEEZ B8 L - Fik 72 BERETH D,

3.5.3.5 XBnEHE & BRTEEME DA S HEIC LSRN LEROTHE
FERTETIE, RAMWRFMA 27 Th 5 global score ZRATMARFEMA =T TH D
local_score ®EAfFIT & LTHWS, BEARINZIZLL T OR (4) Z W TERERR A aT 2RD 5,

score = (global_score)® x local_score  (4)

H@DOINFIRNTA—=EZTHDH, NTA—%§DfE L LTl global _score 3 local score (215
FEIC B2 RET 2RI A7 DICARETIZ0.1 W5

3.5. 4 tEREFTMSEER
3.5.4.1 EEBRT—4

FERT —2121%, NTCIR-7 7 —# 071 %N WMT14 Metrics Task 7 —# 18 T (Z|X WMT15
Metrics Task 7 —# 9% v 7=, NTICR-7 7 — X33 H, HIEE T ROFERSC, SRERTRMAE
SNT0D, FFRSUIERIZRE W T, 5 DOBEIR v AT AN 100 XDHLE B A
SUSERR LRV B TR D | it 500 OFFRCAZHF S T D, AZRIZBWN T, 16 D
BEEIER & 2 7 A3 ENE 4L 100 LD AARL 2 S SUTFRR L2 R WS TEB Y | & 1500
LOFFICH RIS TV D, ZRERICITIEMR E L THAI, FEXZNEH 100 30T D03 i
ENTWb, ANFiHiiE 3 4 OiHii#E 2 adequacy & fluency DELE LD 1705 5 £TD 5 B
T ORI 2 S fi L 72 R R STV 5, Zrds, 5 BRERHmIC BV TiE, RRAmEDS B E
EREWEHET & 72 D, A ENE 3 4 OFHIE O FEEIfE 2 VT 5,

WMT14 Metrics Task 7 —Z 13F = 255 (cs) —345E (en), FAVEE (de) —345hH, 77
AFE (fr) —26GE. B 7 4 —if (hi) —&EE, £ LT, v 738 (ru) —RFEHOW G M TO
AT ARMREES TV B, HIREIRR > 2 7 A O¥iT cs-en 723 5, de-en 7% 13, fr-en 7% 8, hi-en
239, ru-en % 13, en-cs 7% 10, en-de 7% 18, en-fr 7% 13, en-hi 7% 12, = L T, en-ru 2% 9 Ot
110 T&% %5, WMT15 Metrics Task 7 — Z IZ DWW TCIEF = 2 3E (cs) —J53E (en). KA ViEE (de)
—EE, 77 AR (fr) —3EER. 74 T v RER () —REE, £ LT, Y 78R (ru) —05GE
MDORTTETO T AT LRDPMEME STV D BREHER & 2 7 A DT cs-en 7% 16, de-en 78 13,
fr-en 75 7, fi-en 7% 14, ru-en 7’ 13, en-cs 7% 15, en-de 7% 16, en-fr 7% 7, en-fi 78 10, = L T,



en-ru 2’ 10 D& 121 TH 5,

3.5.4.2 §HE AL

A, BEEHMEEO A 27 & ATREHlio A 27 LM OMBREERD D Z L TiTo, TD
BRiZ1X. system-level & segment-level D i ;72O\ CAHEIR S A R 7=, NTCIR-7 5 —# (2
WL, system-level & segment-level (2%} L C Pearson OFHEIREL. Spearman DNENLLFHBIFR
#. £ LT, Kendall DIEAFHBEMRE Z KD Tz, F72. WMT14 Metrics Task 7—% & WMT15
Metrics Task 7 —Z {28\ Tlid, system-level i% Pearson OFHBf%%, segment-level i% 2 2D
HERHMIED 2 27 & NFFHED R 27 OR/NNEIZHE-S < Kendall @ © 23R 25 Z & Tl %
1T > 72, system-level D N F5FM 1% TrueSkill201 2 W TR O TV 5, Z D KL 9 72 WMT14 Metrics
Task & WMT15 Metrics Task OFEAM /71513 3CHk[18] & SCHR[191IC#EML L T 5, HARSTIZRE L T
£ MeCablUZ W T, pnbEZZ{To7,

F7z. AENTEEFHMEE & LT IMPACT, BLEU, sentBLEUDSIO CDERER2, # LT, &%
FEZEM L,

3.5.4.3 REREER
F1DHRAIINTCIR-7T 7 —F & T2 FHZBRER, £ 5 753K 812 WMT14 Metrics Task 7
— X W ERER, Z LT, £9M05HF 1212 WMT15 Metrics Task 7 — % & JH 7= EZEiE
Ramd, £5, RT7, £9, K110 “07 NOBMEIZ, BHFRS AT L08E R L TWD,
#6, F8, £10, £12D “0)” NOMIEIZ, 227 DR/ ZIT S 12BERO T O¥A R LT
W5, E7o. £ 5HE 12 OKTFOHIEIT B BFHGED T Tl bHEBRE A @ noTc 2 L &R L
Tn5,

# 1 NTCIR-7 7 —# 23T % 9 HFIER T system-level DFHEIfREL

Pearson Spearman Kendall
adequacy fluency adequacy fluency | adequacy fluency
ERFiE 0.284 0.514 0. 300 0. 500 0. 200 0. 400
IMPACT 0. 254 0. 489 0. 300 0. 500 0. 200 0. 400
BLEU -0. 199 0.184 -0. 100 0. 200 0. 000 0.200

72 NTCIR-7 7 —Z |23\ 5 5% HFIER TD segment-level DOFHEIFREKL

Pearson Spearman Kendall
adequacy fluency adequacy fluency | adequacy fluency
RRFIE 0. 665 0. 586 0. 637 0.578 0.471 0.424
IMPACT 0. 657 0. 583 0.624 0.572 0. 461 0.419




# 3 NTCIR-7 7 —# 28T 5 HIZFIRR TD system-level OFHEEFREL
Pearson Spearman Kendall
adequacy fluency adequacy fluency | adequacy fluency
ERFiL 0. 836 0. 943 0. 873 0. 766 0. 760 0. 625
IMPACT 0.814 0.936 0.810 0. 695 0. 689 0. 555
BLEU 0.730 0. 881 0. 567 0. 552 0. 498 0. 440
F4 NTCIR-7 7 —XIZ8IT 5 HIEFIER TP segment-level DOFHEIFREL
Pearson Spearman Kendall
adequacy fluency adequacy fluency | adequacy fluency
ERFiL 0. 639 0. 640 0. 636 0. 627 0.474 0. 469
IMPACT 0.631 0. 646 0. 625 0.624 0. 466 0. 467

WMT14 Metrics Task 7 — Z (Z51F 5 55550 © 2 S REFIRR D system-level OFHBIREL

#5
en-fr(13) | en-hi(12) | en-cs(10) | en-ru(9) Avg. | en-de(18)
RRTFIE 0.943 0. 961 0.984 0. 933 0. 955 0. 252
IMPACT 0. 943 0. 965 0. 984 0. 933 0. 956 0. 253
CDER 0.948 0.953 0.973 0.932 0. 952 0. 428

#* 6 WMT14 Metrics Task & — X 2B HEENDH L

x7

S B TR @D segment-level O FHBEILREL

en-fr en-de en-hi en-cs en-ru

(33,350) | (54,660) | (28,120) | (55,900) | (28,960) AvE.

RREFIE 0.272 0.218 0.233 0. 305 0. 404 0. 286
IMPACT 0.272 0.215 0. 234 0. 306 0. 406 0. 287
sentBLEU 0. 239 0.193 0.197 0. 272 0. 368 0. 254

WMT14 Metrics Task 7 —Z 28T 5 L 5550 b I 3E5RIAR O system-level O FHBILREL

fr-en(8) | de-en(13) | hi-en(9) | cs-en(5) | ru-en(13) | Avg.
EFIE | 0.953 0.823 0. 920 0.977 0. 806 0. 896
IMPACT | 0.952 0.818 0.914 0.976 0. 805 0. 893
BLEU 0. 952 0. 832 0. 956 0. 909 0. 789 0. 888




# 8 WMT14 Metrics Task 7 — #1281 5 L 5500 b HFEFIR O segment-level O FHBIREL
fr-en de-en hi-en cs-en ru-en
(26,090) | (25,260) | (20,900) | (21,130) | (34,460) Ave
BRFIE 0. 397 0. 296 0. 361 0. 235 0.295 0.317
IMPACT 0.393 0. 292 0. 362 0. 237 0. 296 0.316
sentBLEU | 0. 352 0. 261 0. 257 0.189 0. 249 0. 262
#9 WMT15 Metrics Task 7 — Z (28T D HGED D L S 5EFIER O system-level OFHEIFREL
en-fr(7) | en-fi(10) | en-de(16) | en-cs(15) | en-ru(10) | Avg.
RRFIE 0. 952 0. 722 0.531 0. 956 0. 879 0. 808
IMPACT 0. 954 0. 720 0.529 0. 954 0. 872 0. 806
CDER 0. 953 0. 640 0. 660 0.929 0. 863 0. 809

# 10 WMT15 Metrics Task T —Z 2B BIEEEND

% S ERNER O segment-level O FHBIREL

en-fr en-fi en-de en-cs en-ru Ave.
(34,512) | (32,694) | (54,447) | (136,890) | (49,302)
RRFE 0. 327 0. 259 0. 300 0. 381 0. 364 0. 3262
IMPACT 0. 327 0. 259 0. 299 0. 382 0.365 | 0.3264
sentBLEU 0.318 0.227 0.294 0. 360 0. 347 0. 309
# 11 WMT15 Metrics Task 7 —Z |28 5L 5550 b S3ERIAR O system-level O FHBILREL
fr-en(7) | fi-en(14) | de-en(13) | cs-en(16) | ru-en(13) | Avg.
EETFE | 0.973 0. 949 0. 902 0. 983 0.931 0.948
IMPACT 0.973 0. 951 0. 897 0. 982 0.928 0. 946
CDER 0. 983 0. 966 0. 890 0.962 0. 920 0.944
72 12 WMT15 Metrics Task 7 — Z (28T 5 £ 580 b IEGERIER O segment-level DOFHEIfREL
fr-en fi-en de-en cs-en ru-en Ave.
(29,770) | (31,577) | (40,535) | (85,877) | (44,539)
RRFIE 0. 369 0.349 0. 378 0. 407 0. 350 0. 3706
IMPACT 0.371 0. 346 0.377 0. 408 0. 353 0.3710
sentTBLEU 0. 358 0. 308 0. 360 0.391 0. 329 0. 349




3.5.4.4 EXE

F12026F 4O NTCIR-7 7 — Z 2BV UL IR FEITRBIRHE 2 H L T2 IMPACT
IZHE_EOFRfR S A 7R LT B, IMPACT X 0 HFHEIREDME D > 72D 135 4 O B HRFIRRTD
segment-level |Z351F 5 Pearson @ fluency DA Th o7z, L7 - T, #EFIEILA KM O
AR ORI U B W TIL IMPACT L0 b @WeHMliEEE AT 2B 65, o, £1
IZBWT, WTo HERHMEE S HEBENIEFITIK 72> T b, NTCIR-7 7 — % O % HFIER Tl
HEIIRR & A7 L3 5 D L IEFITARnizd, 1 O TH ATl & B2 5 &3 L < HBIREDMK
TLTLED, LIRS T, LT —4& & A THREGCFHIREE MR o 72 L D 2 & I2iER D
mnEEZBNRD,

#5153 8 D WMT14 Metrics Task 7 — X IZB W Tix, “Avg.” ZlbiT 5 &, £EEND
BEEE~OFIFRICIBWTIER 7 L R 8 LV IETFIEIZIMPACT (2t L TREWHERRMAZ R LTV 5,
FRICK L CUREEN DL SRE~OFIFUCIB N TIEE 5 L5 6 L W IMPACT @ 543 @\ BIfR#
ZRLTWD, LinL, &5, ReHIETOTNTHD, £/o, RT7TOLEENDEFE~OH
RO system-level (2B W TliE, L THEILIMPACT (25 L TR TOSFETEWHEIREZ ™ L
TW5b, L7zno T, JFEEFHIIx 5 & L7= system-level (2B W THRETEIL IMPACT (2
AhtBEx6h5,

F£I9MNHFE 12 D WMT15 Metrics Task 7— X IZBWTIL, “Avg.” 2.5 L FK 11 0L SiEN
D IGE~OFER D system-level DAFER FIEOFBIREIIA b E <, o “Avg.” 1ZMTIENE
WHHBIfRE A /R LTz, Z OfIL, WMT14 Metrics Task 7 —# L [EEECTH D . RCIT W RETIE
VX GE & S5 & L7- system-level IZBWCTHI THLEEZLND, £10 £ FK 12D
segment-level (2B W TIIHRET1E1L IMPACT OAHEIRE L D HIRVME E 72> TWBA R, D=
BTN S < TR EDE L RN E W IHERTITARV, —F, £ 9 DRGENLEZFE~DOH
RO system-level TIFHEZET#E1L CDER @ “Avg.” X 0 XKV 28 IMPACT @ “Avg.” XV & &
<, KRWFHEOENR R b,

Z D X 912 WMT Metrics Task 7 — % CTIEH IZHREFIEOHBURE D o> FiEOHBIRE &
RTEWDIT TRV, ZERED D FGE~OFIFRIZIB W T system-level T W EBEREZ 7~
T2 ERmHRHI OZNR MR T 5 2 L AT ET,

3.5.5 F&®

Zliiliﬁ:“f XK RRRH & B8 U7, 25552 AT 7e A B ML 2425 L=, 1R B FIE T

EREITHBICMHERT DA Ny 7 U— RESHROZN D HEIH T2 Z & T, XJL%EEE%

fﬁ“é kf£< Fix 22 SEEOFRRCUIR L T EIN e CH D, £ LT, HEicIvEohn
727 L—RICHY T 2850 % AW CRBINRFHEZIT 9, B2, 25D %Ei/J\ﬁhJ: LTHRH
b A7 global_score I, HFEAR/NEALE L7-aMETEL V&SNS JRATHIA 27 local
_score DEAFHFIZTHWBIL D, Z DX ) ITREFIEITR WA & JRETHIRHE O 5 O8I
#H L7z BEEHIE & 72> T D, PERERHE SRR O R, IREFIEOADMEN R S T,

ST, BEMRHENTZA by 7T — RERFFTHRHEIC G FIHAT 570 L, K0 BV ABRHEE
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4. 1 REESMB|E

%15 [EREEIER Y 2~ » (Machine Translation Summit XV)iZ. 2015 4 10
H 30 H~11 A 3 HIZKREZa U ¥Jll~A 7 I ® Hyatt Regency Miami TBi#
ENTe, MAEEMEBIIF2— I T7AVROY =7 a7 KT 10 A 31
H~11 H2HD3 HETH -7,

REZFHEIISINEHR 200 40 (FATPEERENT 169) . ik H OFIEREREY — 7 &
2 v FIEBINFH 60 44 CERITEEIUT 52) Th > 7o, KAEFEO MR L LTI,
3 oD/ T7 Lty g (MT researchers' track, commercial MT users &
translators' track, government MT users' track) DOtIZ4-BiE H & & FFFHEFH DS
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F72. AMTA O3 2016 £ 10 A 29 H~11 A 2 HITKET £ 2 MA—R T
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BY., EREICHEmSHO TV,

INFIVT 4 AT v 3 it David Rumsey (ATA), Jost Zetzsche (IR ). Jose
Palomares (Venga) @ 3 KIZ XV | FFRE & BEWFRIER O BAMR, LI HEAEIER 23
RECE S THERTHDNE I MOV TOF@EmMNMITONT, IEROFRATY
ORI Z, HBRESL 2 > B o — X fiBhiER (computer aided translation) D3
A Lo THBFIERE OB OEE (work habit) IZIXZELRFHILHTEAH LW
DRI ST, EFIT L o CTHIRE o 23w & LTI, BEREFIH L
T NFORROEFEMEOFMOH » 7 & U THEMICKF 721 TS Z SIT®EEL
LZRVDTIEZR W, ANFRIER & BEEFIER S ] L TV D I3 T 72 E g~ &
HROEBICOWTITRRELH L, EWnolcb Db o7z,
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WCEDEIR 2T (2720, HEie#Eme LT=a2—J %y NU—27R3d
LFESTZVHTOY — e LTRSS 2255 Z & IERMEN W), o, FlEE
PRI BT DUFFER R PR N O OEEDOTEHR S L WO EH THIMY. > TV Z &0

FIGIZIE > T D, LU, EENEH L2 &2 W < O RICRN T 5,

FF BEEIERO 7 L — XD WMERBUCE T 258K 2 1 (PEERINKRF0
Wang [K 5, NICT OE¥FKS) HV, =a—Fxy NI —27 ZF|H L THOH
fELEE 2 @ UN R 2 2 & C, PERBL OIS KRR 2 daE L T, %t
IS DM EREDOM O BEREZ B IEL L RFEETI, LWV EKE T
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DA H OFRTHICBfE S VIZBIRREIRE U — 27 o a2 » 7T, 2 RO Rf#E
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