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2. 1 HYEE=SEOEFE®RE HW-RGEES

Kyoto University Lu Yuanmei
Toshiaki Nakazawa
Sadao Kurohashi

2.1.1 Introduction

The quality of the statistical machine translation highly relies on the amount of parallel corpora
available, and improving the lexical coverage of the parallel corpora seems to play an important role in
reducing the number of out-of-vocabulary (OOV) words. However, the number of vocabularies of
languages keeps growing, especially for technical terms. It is impossible to cover all the newly appeared
words by augmenting the parallel corpora; therefore we need to prepare bilingual dictionaries for the new
words, or translate them separately, for example, using the transliteration technique.

There are some parallel dictionaries available for limited language pairs and limited domains. In
addition, we can extract parallel resources from Wikipedia. It offers hyper-linked pages of the same topic in
different languages, and the title pairs of the linked pages can be used as a parallel dictionary. However, the
coverage is not sufficient for both cases especially for technical terms. Although there may exist enough
resources between English and the other language, there is less resources between two non-English
languages, such as Korean, Chinese and Japanese.

As in the same linguistic area, Korean, Chinese and Japanese have much in common in their languages.
One of the aspects is that these languages use Chinese characters. In Japan, they use Kanji, which is
originated from Chinese, and Korean use Sino-Korean vocabularies, in which characters (Hangul) can be
converted to corresponding Chinese characters (Hanzi). Even though the forms are different, most of the
vocabularies in these three languages have one-to-one correspondence in character. In this paper, we
propose a method of translating Korean words into Chinese using the Chinese character knowledge. We use
the Hangul-to-Hanzi mapping table to generate translation candidates and rank the candidates considering

the possibility of the character combination and contextual similarity.

2.1.2 Related Work

Since Korean characters are phonogram, we can find a corresponding Hangul for a given Hanzi. Actually,
almost all of the Hanzi can be converted to one (or scarcely several) Korean character. (Huang,et,al. 2000)
constructed a Chinese-Korean Character Transfer Table (CKCT Table) to reflect the correspondence
between Hanzi and Hangul. The table contains 436 Hangul with corresponding 6763 Hanzi. The number of
daily-used Hanzi in Korea is known as only 1800, and 3500 Hanzi are required to learn for practical
Chinese character level test'. Obviously, many of the Hanzi in their table cannot be considered as practical

ones.

2.1.3 Proposed Method

1 Korea Foreign Language Evaluation Institute (http:/www.pelt.or.kr/cs/10/main/main.aspx)




Figure 1 shows the overview of our Korean-to-Chinese word translation system. In this study, we only
focus on the translation of Korean nouns because a large number of technical terms are nouns. Given a
Korean sentence, we first apply morphological analyses to extract Korean nouns. Then we look up the
Chinese translations of the Korean words in a Korean-Chinese parallel dictionary. The words not included
in the parallel dictionary are passed to the next step: generating possible Chinese character combinations as
the translation candidates using the Hangul-Hanzi mapping table. The candidates are ranked with the
combination score and context similarity score. The combination score represents the possibility of the
sequence of the Chinese characters calculated on the large Chinese web corpus. The context similarity

score considers the context of the input sentence and that of the sentences in the large Chinese web

corpus.
Translation Result -
combi | context
AELS | 4 fEE
Geist | £1eF FE | -11.2365 | -11.4312
I ME | %5h £
o= = -] A |-11.6312|-12.0126
Korean sentences gy |§E
2 M2g ol Asic)
dsise 458 dyein Found Mapping table 3
o |,
Marphological Dictionary-based T | AR, Chinese
Analysis Translation Web
Corpus
Mot Found M=%
gusi-ods ey S Translation Ha Translation
Candidate Candidate
Sino-Korean (nouns) il Generation Reranking

Figure 1: Lexicon Construction System

2.1.3.1 Extracting Nouns

Korean words are separated from each other with spaces, however, each words splitted by a space may

contain one or more morphological elements. For example, Korean word “&f W 0{| A is composed of

“&r T (noun)” and “0i M (particle)”. Since most of the Sino-Korean words are nouns, to obtain

Sino-Korean words, we need a Korean morphological analyzer to extract nouns.
For the given Korean sentences that contain Sino-Korean vocabularies, apart from splitting words with
spaces, we extracted nouns from these sentences with the help of a Java-library based morphological

analyzer”. The precision of the analyzer is announced to be higher than 95%.

2.1.3.2 Translation by Dictionary Matching
Some of the Korean nouns are translated into Chinese with a parallel dictionary as the initial step. As is

well known, Wikipedia offers a wide range of parallel data for many languages, among them is aligned

2 KOMORAN ver 2.3 (Java Korean morphological analyzer)



Wikipedia titles. In our method, we use the aligned Wikipedia title pairs of Chinese and Korean as a
parallel dictionary. In addition, we apply the following processes to improve the quality and coverage of the

parallel dictionary:

—  Make full use of redirect pages of each page, and validate the correctness using the first sentence
of the definition part to augment the parallel dictionary.

—  Convert Chinese characters of traditional Chinese into simplified Chinese.

The Korean nouns that cannot be translated with the parallel dictionary are passed to the next process.
In addition, the Korean nouns that have multiple translation candidates (such as homonyms or ambiguous

words) are also passed to the next process.

2.1.3.3 Generating Translation Candidates
The aim of this step is to generate possible translation candidates by combining Hanzi characters
converted from the Hangul characters using the Hangul-Hanzi mapping table. For instance, using the
mapping table in Table 1, we can generate the translation candidates for “$+A} (Chinese character,
Dy NG R P PLF.... Whether these combinations have the proper meaning or not is still
unknown. Most of the combined words may have no practical meaning. So we need to select the most
appropriate combination.
Table 1: A portion of the mapping table
W # OR R W
S R v A R A /S O v

2.1.3.4 Rank the Translation Candidates
Now we have a large amount of combinations of Hanzi characters. In order to select the most
appropriate ones for each Korean word, we utilize combination score and context similarity score

calculated using a large Chinese web corpus.

2.1.3.4.1 Combination Score
Combination score S5 measures the strength of the link between the characters. For example, the

combination score for “J{ ¥ is calculated as

Scombi (\(Zi) ZZOg(P (?‘WZ) X P(\{X|$))’ Where
LT

P(F |0 =
(F17%) D

2.1.3.4.2 Context Similarity Score
For each combination, character-based context vector is constructed using the web corpus. We use

sentences, which contain the combination as the context window, and each element of the vector is the



co-occurrence count of Chinese characters. We ignore stop characters such as # and T and characters
with less than 100 times of occurrence.

We also construct another context vector of the input Korean sentence using the formerly translated
Korean words. The context similarity score S, are calculated as the cosine similarity of the two context

vectors.

2.1.3.4.3 Interpolation

The combination score is useful to examine if the combination is appropriate or not, and the context
similarity score is useful to select the appropriate one according to the context where two or more
combinations have practical meanings. Therefore, we interpolate the two scores and calculate the score of

the translation candidate S(cand) as follows: of the translation candidate S(cand) as follows:
S(cand) :aScombi + ( 1- (1) Scontext

The value of a ([0,...1]) is determined with 5-fold cross validation. We divide the into 5 parts and
recursively select four of them to get best-performed a and use it and left ones to test the performance of

translation. The character combination with the highest score is regarded as the final translation result.
2.1.4 Experiment

2.1.4.1 Settings

For the Hanja-Hanzi mapping table, [Chu, et, al. 2012] have produced a Chinese character mapping
table for Japanese (Kanji), Traditional Chinese (TC) and Simplified Chinese (SC). We merged the table
with the 3500 Chinese characters of practical use, and checked the compatibility with web-engined Hanja
dictionary™’, and finally got the Hangul-Hanzi mapping table.

We used Wikipedia title dictionary (6.6M) and Web corpus (sentences, 45G) for querying the frequency
of each combination and creating context vectors for them. For experiment data, we prepared 100 Korean
sentences with 3281 words for test. After morphological analyzing, 1014 words among them returned
analyzing result as nouns (38 of them are not Sino-Korean words). 466 words of them were found data
from the Wikipedia. For the left words, we obtained the possible combination using the mapping table. For

querying the web corpus, we used the KenLM model, which utilizes a character-based process.

2.1.4.2 Result
We conducted the experiment with 5-fold cross validation, and obtained the best-performed (highest

precision) a for each test set, as shown in Table 2.

3 https://code.google.com/p/verymatch/downloads/detail?’name=stopwords.txt
4 http://hanja.naver.com
5 http://small.dic.daum.net/index.do?dic=hanja




Table 2: The a-Precision relation for each test set

testset 1 2 3 4 5
o 0.71 0.71 0.71 0.71 0.71
Precision(%) | 63.16 | 72.16 | 69.36 | 68.82 | 69.47

Precision(%)

0.7
0.65
0.6
0.55
0.5
0.45
0.4

0.01
0.06
0.11
0.16
0.21
0.26

P

o Qg
m oM
o o

a-Precision (%)

o

0.41

[t}
-
o

0.51
0.56
0.61
0.66
0.71
0.76
0.81
0.86
0.91
0.96

Figure 2: a-precision curve for testset 4

We selected a test set (testset 4) and obtained translation result for each o. Figure 2 shows the specific

a-precision curve, and, the result of the translation with o = 0.71 is as shown in Table 3.

Table 3: Experiment result

(*Combination: considering combination score; Context: considering context similarity)

Combination
Dictionary Combination Context
+ Context
Correct translation 418 208 237 344
Wrong translation 48 302 273 166
No translation 510 0 0 0
89.70 40.78 46.47 67.45
Precision (%)
(418/466) (208/510) (237/510) (344/510)
2.1.4.3 Discussions
Table 4: Good example
Original Korean sentence
HAE ¢y 7hsdol e 3¢ ¥ Hetn FEC
Sino-Korean words
MR By gdl kW ks Waetk 32 i I ik
HE #iE
Extracted nouns
Hxb g 372 EY9 Az
In dictionary
St =n
Candidates to be generated combination
A ogH EY9 Az
Korean Candidates | +Combi +Context +Combi+Context
R -10.2171 -2.5632 -7.9975
=B
A -10.2388 -1.8687 -7.8115




Table 4, and 5 shows some good and bad examples of the translation result. In the experiment, if there
are more than 2 words that cannot be translated by Wikipedia, we conducted the process of ranking

translation candidates in sequence (from beginning to end of the sentence). Thus, for example, for word

424 in the good example in Table 4, the final result of R, 874, BZF will be considered as context

feature. The embedded tables shows ranking process in detail. Words in blue is the expected translation
result, and orange ones indicate selected ones in each condition (+Combi: considering combination score

only, +Context: considering context score only, +Combi+Context: considering both score)

Table 5: Bad example

Original Korean sentence

EH

H EME ofEf Jhxl 0l23 WHE OlSEHA T

et

=+ A
Sino-Korean words

EHGEEm @) ol2s(hE) EHOrk) old (FIA)
AT (W)

Extracted nouns

EHZxY,0l25 Y, 018,47

In dictionary

O|28F(HL 1), AT (WF7Y)

Candidates to be generated combination

_7F_A-| Hi B4 olg

—, O, 0 H,
Korean Candidates | +Combi +Context +Combi+Context
H % -11.0066 -2.3882 -8.5073
= Ad
—_— o
&R -10.4985 27177 -8.2420

2.1.5 Conclusion

We conducted an automatic character-based Korean-to-Chinese translation. The ultimate aim of our
system is to construct useful resources in MT among Japanese, Korean and Chinese. A Java library based
morphology analyzer was induced to extract nouns as Sino-Korean words. In the translation step, we both
considered context vectors and probabilities of each Hanzi combination. We used aligned Wikipedia title
dictionary to get reference translations and used them to create context vectors for each Hanzi combination
candidate. Some incorrect reference translation caused incorrect translation result. In the future, we will
modify the Wikipedia title dictionary and use the model to conduct a Korean-Chinese-Japanese machine

translation.
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FTLT).

5. 3CHINT —ZICBIT D AEDOAOXIEOE A EFT 5. 20L&, KA)ORH IR & )
54 %.

FNE@E) (Z2OWT, BURIS TSCHRALOARISHIK ) DR 2 77

A ARFESL O RER YT OFERESE & SCHN DINEIZ VY, V, ..., V, Je L O HEES T 0 HigE % SCHE) 5 JIE

W, Wyt W, & LT, AATEME P(=V,-V,) & L, $6% P (=W, W,) T35, 22

T, BRAIOM(P,, P ) B EEND % — D DORFIHH (T, T;) FICB O THROA TV H W5

i

i%ﬂmO@W»KODT,fpSiSﬁ@quS@Jﬁﬁ@ﬁO%QK«W&PEﬁﬁﬁiﬂ

p=itl

(T, Tp) e T TCHALOABHIEHIAT ) (SER L2V, &Y 5.

2.2.4 BEREBHEICKHREHT

2241 BFEORRFES LUV IL—XT—TIL

KRFwIZHBWTIE, BEFOXEREEE S LT, [HERR) = IR T, HEEFRROFRGER 2 HER L
= RIISRIEREEE (7], ROV, Hifi TR 7 L—XTF =72 AW 5. mEICH T 5 R LE
s L OGRGEEREE (R 1] 1R 7. st i REEE RO FIHILL TO LB Th 5. £7,

1 http://www.eijiro.jp/
2 RESCCIE, BEREER Ver. 79 UM Ver. 131 & 5.



BEFOXIFREEED D, AARGER OGEO HRENENEN2 DO ER(BARNICIE, AAGEDS
AITIUMANIC X D FRERREATIC K - T LN HRERS, SGEOHAITHEES]) 2572 HiRGE
XEH L, ZNEBORGREEEP, 95, WIZ, P2 TOFGEROFE—AERER G —E
o R aREEEBr ZAER L, 5 RERREED D% — B kbt REEEBs ZET 5. K
ST BN TIE, FEEERRICOW T Ver 131 &2 L, /i — B0 59 RIS RFRREEE K OME 5 — B
OIRHERIFREEEIZ OV TIE, Ver.79 L UWVer.131 ZfiA Lz b D% Hu -,

2.2.4.2 REBHORIT

FEEGO AT % Qs yr)&T5H. ZOLE, y FAKEREMMEL, yrlddEk ShcRiE
Btz 2 U, ys (RS 51,5, 050 1T, yr i THEIREER 11,000, ICHRTE D LRET D. T2 &,
OWs.yr)iE, MREFHEA =T H qUs, 1)) & T—/NARAAT Quu( y, ) PRATER S NS, ERRITIE,
I % RGBS 2 SLL O RIIOREER B EKR SN DBARHHOT, ARLTIE, MUFICR
T LI, ENENDORINDO AT ORI L > T Qs yr) & EHETH.

Oy ) = 3 I a€snt)) - Ouml v,)

IOLE, WREFEEAITIIZOBRELZREOR T OMIZL->TRKEY, a— 1 22a 7k
AGEEH S HSFEM O 2 — S 2CHBLT 2 0B Lo TRES.
2.2.4.2.1 HR{FERQ7
RERKE SR DFREEXT (s,1) OXTFREEER 27 q((s,0)) 1%, FREEXI D IEFERS, F/i1 57— BGH 43 % i xR
B By, 7203, BB RIERIREEE BB ENDBAEDO AT g, ROTRFE N T L—
AT =T MIEGENDHEDAAT g, DTN L >TRESD.
q((s,1)) = q,,,,((8,0)) +4,,,((s,8))

(s, O)PSBEEERS, B p,

1
9, ((5,0)) = E7E, BGEERDHA)
0 (RS OBE

(s, O3 T L—R
T—TMIEEN,
P(l]s) =
q,. ((Sat>) = ROR P(t‘s)ZpO
ThoHGE

0 (ENLSDEE)
FROERITIBNTIE, FREEXT (s, ) BHREERS, Bp, 721, BslIZ@ENL5E, q,,,«{(s,0) 1% 1

p=(11Y

3 http://nlp.ist.i.kyoto-u.ac.jp/index.php?JUMAN



L0, TRUSOHAIE 0 LBB. —F7, (s)NTL—XF—TMCEERDHAE, R
R0 FIR py 0/3F A — 5 ITHEV, AT ERETH. Z08T A4 polt, EICHNT, I
T — 2 LA DTN T — 5 % O CRABME S U

2.2.4.2.2 O—/)XRAA7F
A—/RAAATNX, FEEEAE y, N ERSEERIO 3 — " RZHBLT 258101 &0, HBLL

RONGEITIX0 LD,

(25 E Y A =2 — < 2
BT B )

0.,,.W)=
(y, S HAYSFER = — 32

B L2

2.2.4.2.3 I
L LC, FHMAHE “WAIEAR” OXFiR“parallel mode” Z# #1573 247 % [X 1] &R T. KN
TiX, £, ZOHARGEEMHGE “WHIBER ZMRESE s O “WH” & s, O “HEER” 2R L,
N EBFORREER D7 L—A T =7V EFHA L TEMNEBICHRT 5. £57T25L, 5
MBI 4 & L Tarallel”, “concurrent”, “multiple” 73, s, 725 1% 6, & L Taspect”, “mode”, “form”
ARSI, SHICEXICHRGEOZRITIS Ul A a7 M5 S5, RIS, AiE O 2
EBRLUFEIEOBHANZ L7eR > T, 2 b ORERERORGEL G L, JTEEEMAENR TS, 2
DL X, ZFRGEGEMOXIREEERA T3 & O ER D, Bl 21X, “parallel aspect” D K FREEE A
2 713(1.040.8)x1.0=1.8 L7 5.
R, ZAVDRREEEM A XTREEEA 2 7RI, BISEEMO 32— S22k L TREZ1TV,
HLBETEEOa— 22271, BELRITIUL 0 Ld. ZO5G6E, MR, RGEE
A D A 27 D3¢ b iV O “parallel mode” 3 ES 5.



BAERHAXE

/

INTURTFR)—

REERETXE

REBRFEDRSE | |

I3t 51| &4k | 0D EREE AR 4

REEIRE
DAAF
—

parallel aspect 1.8x0 =0
parallel mode 22x1 =22
concurrent aspect 1.0x0 =0
multiple aspect 1.0x0 =0
parallel  1.0+0.8 aspect 1.0 parallel form 1.8x0 =0
concurrent 1.0 x| mode  1.0+0.2 : /
ultiple 1.0 form 1.0
| ?@‘ERﬁ%Z:lﬁ | 3—/SRA37T
| rEZORERDZa7 |

1o ZEROHIEZ MW BAGER MR NESIRERR) ORRGEHEE

2.2.5 Moses |- & BEREHTE

ARFwSCTIE, Moses & FREAN D FEFHIBERRET L DY — L% v b & FW TR FEE O RGEHE
EERIT T NE CIRBFEOEBZBERE L OHBFERAZIT 5. Moses 1IFIERET /L - SBET I,
2 LT =4I K B BRAER O S AL b b 5 = & CIRAHERAT ) FETH 5.
%k o, KRG RS> PSDE, KO, xEFRSCH IR 7 NPSDE 726 S75ET V&2 AR LTz,
F7o, RFSCHBES PSDy, KOV, PSDp 0> LEIERET VA AR Lic. FREEBEM O xR E &
TI—/NRARAAT OEERGEEMO AT & Lz,

2.2.6 NRCHIEME IS =5+ 5 REBHE
AT TG BKATF S b7 7 S =0 AN D, (958 By, TEMGH My, BET,

(5 - FHGILAOEY ] Ny BRI TS, 2L T, Zhb0Enn s b, ]
By BEC THMEPI) My 3, SHFOCKIESY PSDy, BO% XFRCCHIEMILESY NPSD; 1248
Snp. E72, HENOBTEORK Dy LTS, WS, R B [EHEE M

BEO, 55 - BEELSOWN) Np 1OMREN, 455 By 510 TEHH My 13

KRR R 7y PSDg, KUY, RFFRSCHFERMIER > NPSDg (28I S D. 2 ORFFFCEDHERK
OBz [K2] 1oRT.



D,=(B,»M,-N,)
B,v M ,=(PSD,- NPSD,)
D.=(B.-M. N,
B.vM ,=(PSD,-NPSD,)

BEEFNERE ) (ST S AEMREHXE

HAEEA ZERM
psp | (RHESI] EMBODIMENTS
0001 F4---Za—FIRYNT—H% Description is now made * * *with
) 1DDBRAFIELTEHRBAT S, reference to an exemplary neural
: : network. :
LA LSS, F45(734ERKIZ | In the structure shown in FIG. 45,
BULVTIE. 755 STOPEELUEN | however, writing of numeric data from
DDV ELE—A D1’ DIFBAEIZ | the NOR circuit 300 to the register file
[Z. NOREIEI00MNSL R4 (220 shown in FIG. 33) and to the local
— T74I)L(R33IZ;RIT LU AAT7 | memory 11 is inhibited when at least
= | AILIF220) BLUO—AHILATE! | one of the flags STOP and END is “1”.
?;% Npsp | 1T NDEIEDT—2DEAHH | -+ -Thus, itis possible to avoid
HtEXNB=6, - IEBHR PR | mismatching between the addresses to
LADEEI=YIEDOF—BD | be processed in the arithmetic units,
REEFIETAIENTE, £TOH | thereby driving all arithmetic units in a
EHEI YA FIRERRTEIEE | parallel mode.
BBIENTES, A
[%iéﬁ%ﬁm] LTRE
—parallel mode

L : F : y

2: BT U 77 I —to TEmH 12
BT B RFRR SR IR ER 5y D45

2T, AT, RERFEHEERI R L 22D AARGERMAGE ¢ 2 D12 H 7= - TiE, RER
SCRHIHEER Sy PSDy; H 0 A ARGE R HGEDOIGREEDZ ITRFR NS FE L7 L—X T —7
MHZEEND ETHIL, 1955 By KON TSE6B]] M, (23T 5% FRSCkHER 4 NPSD, %

T e L.
WIZ, =D HARGEREMHARE T, 28 LT, F5EMo 1355 By KON TEIEH) Mg % 55EHl = —

ISR &R T UCHEFR mﬁk(ﬁ% FH L, HFERGEGEMOES TranCand (t,, B, UM ) Z 1B L7=*,

4 20T, HEEHMEE LT, EFEMO TR By RO TFEHER My (23 BRSO RSy NPSDy D 2 7% BB =1 — /82



TranCand(t,,B, WM ;)
= {t, € B, UM, |t \ZxF L CEEEKIE
&V, 2K LOG,,t,)> 0}

ZL 7T, ZOTranCand(t,,B, UM ;) % AT, LLTF OB CompoTrans A XV A =T f
K& DFEREMZ155.

= argmax 9(,.¢t,)
IEET’“”C“"d(l/'BEUME)

ULEDOFNEZ LY, HIGFREFFFCEDOHEFEM O [ 5]) By KO TFERH] ] Mg~ b 555 P H]
i ST D

2.2.7 FHd
2.2.7.1 FHEXNRBREFEFRFEORE
REFEZHMET 5720, UITFO4 @Y Ozt 7.

(i) [BEFFER D A] - - - BEREIEICBIT DRFREEFE L LT, R L N ORER O
RSN HFEEEZ WS,

(ii) [TV =T —=TNVDH| - - - BREMIEICBITA5REEEE LT, 7L—X7—7 L
ZHAWS.

(iii) [PEFFEL R N7 L— AT =T )b - - - EREREGHIEICB T 26 3EEE LS LT, RER LT
TZL—=XT7 =T N EHND.

(iv) Moses| - - - FGEEHEE DO FIEE LT Moses & 5.

XD, X7 F 773U —1,000 #EZEY HL, £I715 61,133 #il HARGEEAS 45 % i
L7z6. I, 24D 61,133 Bl HAGEEASL TR LT 4 #i Tl _7=EE AL E 7213 Moses
FARGEHEETIEE LTHEAL, £2-(1) IR T LI, UFDS5 OB T I VI L. £z,

ZDEX, (©) ICHALTIESDOKRE ENRKKITRD LI, BREREKEIBHWTHNSE 7L —X
T — 7 VOFERIERD FIRIE po(X(1) %2 0 & L7=. FERIZ, Moses (2L 2 RGEHETE DA ILARGE
BEARO A 2 712k L C FRREA R T e o7z

(a) HAGEEEATDIERERRICE 4, EOFGEDFEFE AR CERICEEND.

(b) (a) USNDEAE T, BABESLTAN 7 L—RF—7 L0 HAGEN & 528815 1.

(©) (), (b) LISNDEHE T, HAGEEEATNCK U CRGEHEE FIEZEH LR, EORGEN
IR CETICE END.

(d) (@), (b), (c) UANDIGA T, BAFEEELTNIKT DERGENIEERL LY, FREEHEE AL -
THARENDD, FEEEARFFCETICE £,

(e) (a), (b), (c), (d) LMSDLET, AAFEEELFNIXTT 2RGEEFFERS M OFREEHEE F1EIC

LB U CHEBRAMELEA T 2 MER BT o 7288, TE Ml — XA PICB W T R RGEEM 2 A TX 2EAE N T o7
7o, ATV, HEEEMO [H5 5 By KON TEMHI) My 2G5 a— SR & Hde U CHEBEGRELEAT 5 X%
BHL-.



BQURESH A=Y (ANAN

UFTiE, 7, %2@)@@yﬁ:f¢i5:, EFEG) ~(@Gv) @ 4 @Y OFED D B3E) [HEE

BRD ) L (iv) Moses] ZiH L7ofER, FREEEEMS SRR SCEICE £ 5 HAREES

AFADERERD D.

o SIAREEE L LT ERR>G) (RO R & AW EAICHOWT, RO bz B AEESLTIOHE

B EES E (4,003 #l) L45.

. J:uE(lV) Moses] ZHW=GAIZOWT, RO HABEAGAFIOEREESE M LT 5.
, B E, M—@WM@_M>Ei@,EQmﬁuAﬂm7%)%%h%hﬁm¢5.:

T, £5 E PO AARFBEESLTNONTIE, daREEE & LT ERR>G) TEFEDO ] 2 W5 2

L2k, R¥EDOBAFEEALTFAOIRELZ ELLHETE D LB Nn-o TSz, EA M

IR LTIE, A E ICHEND BAREEGATERAL, BEM —(ENM)=M —E #{ERL

e, ZNOEREHE U CGGHEHO A AGEEGAFOERS M” Z{Ek L. Mz T, Eiofk

BIEEND AARFBEEAAFZLLTOL D ITHELT.

(cl) HMHGETH Y, M oOZOMEYIZREREN B SEMICFET 5.

(c2) HMHFETH DA, ZOYZRFREEN B B S iHANCAEIE gy,

(c3) HMHGELIAN D, TEREHRMNTIZEB T 2 KE V(@R T\ D b D, EAELFHMHBR O

0, e LIRS T 5 AARGEEA 4.

(c4) HMHGELISN O — a4, = LT, ity b M, B % BidogBIcESE, LN

DEIHEILI. FE M DO b(cl) IZBT D HAARBEALTLMH LIEESEZ M (M) =

193) L 5%, £/, EAM O H(c2) \[TET D HAEEGSL T2 LIZEEG % M (M, =31)

LT5. HEHEE OO B(el) BT HHABEESLT AL LIcEEE E(E)| = 181) LT5.

Fio, BHE DO H(2) ITET D AAEESL T AL LIZESE EV(ES=4) &T5

2.2.7.2 FME#ER
FRARIEOEH AT T L— AT — 7V ORRMESRICH LT FRIEZ, Moses DA IXARFEFEM O
Za7IZx LT FREZ® T 2. ZOfitix, 2o FREEZZ (LISt EOREE - #E
FKOHBE 7T 7L THET S, £, £AE,, E\UE,, E', #HT, L) [958R
DIr| DYE & EFL(v) [Moses) D56 & DR AAT - 7=, £ ORHiiss R A NEIZ, X 3(a), X 3(b),
B 3(c) (=T A E] ZAWEE, BRAKIET 90.1%D 5 & « FELRZ 2L L72. Moses
iﬁﬁ@%m%~%%@ﬁlf AR 80% ~90% DM EHER L, #R L T\ 2 #IPHOm®E AR
ERABIEIZH > TV D A, BERETIHREFIEOERAHIEIC KT o7, £45 E'|\VE',
WA, BREMIETEAE 88.1% « FHL=E 90.1%% 2k L 7. Moses [XFH-BLEK 14% ~
86% D& T, WAHEK 80% ~90%DM Z=HER L, HERE L TV 2#iFHOM A R IFER G IEICH
STWEHR, BERETIIREFIEOEZEGHEII KT oo, BEE ZHWIESE, BERAK
HITE AR 80.7% « FFHLER 90.1%% =% L7=. Moses XK 10% ~86%D#iH T, A FK
70% ~81% DM EHB L, B L TV HHHOBARITERARIEICEH > TWDHA, HHETE
BREFIEOEELSHIEII KT o, WTFROBEICENTY, BEHEARIEDFHIRIZ Moses



HRIER T, SFI, EOM,, M\OM',, M'%B\<, L&) [71—2F—7 10
H) o, B, Bl [EEEE N7 L—XT—7 L] OBEE L(iv) Moses] DBE L DLk
BAToTe. OB ERIEC, [ 4(), K 40), K 4c) (7T, M, 20E5a,
SO MUE(dic=P) IHEHI 10% ~37%OHFIZHT, WA 90%LL a2 L. HRA ML
(dic=EP) 1LFELF 23% ~40%DHIFHIZ I\ T, 54 90%LL FA 2 L7=. Moses 1381 15%
~T5%DHFPAIZIBNT, BEWEFR 70% ~80%D[H 2 #if L 7. ﬁﬁ%fiMwm@ﬁﬁ%mﬁ‘%
ARELBT DL, HHE 30% ~34%O#MH TIXEFE S M E(ic=P) 1THEAF 952%, EERH
{£(dlc =EP)I1i# &3 92.9%, Moses (A H 76.3% & 720, BEHREMIEOHTNEWVEGREZ R L

CEAEM UM, EROCEESEA, BHEAKEICEP) IZHHE 9% ~44%OFHICB W\ T, #MA
H80%LL EA R LTz, BHEAE(dic=EP) 1T BLEE 23% ~43%D#iFHIZI\W\ T, #52 80%LL
EZEMR LT, Moses 1ZFFHLE 17% ~75% D T, 53 60% ~70%D M Z#H: L=, [HlE
Tl Moses D@V, HWEREHET 5 &, HHE 29% ~34%OHiH TIXEHRER Eji{f(dlc—P)
I 5 89.4%, HFEEKILE(dic=EP) 1353 86.7%, Moses 1153 64.0% & 720, HHFES
EOFPEOVEEEE R LT, BAM #H0T5E, BEEMIEC=P) XHHE 27% ~37%
DFIPHIZIBNT, G 50%LL L2z Lz, ZRARIE(iIc=EP) 1331 23% ~48% D HiPH|Z
BWT, #EHE 50%LL EAEER L2, Moses (XFELHE 19% ~75% D& T, #EAEFE 30% ~35%
DR ZHER U=, HHEETIE Moses DT NEWA, MWERLZLET D &, HHE 29% ~40%D#:
FIZ W TEER G AE(dic=P) T 53 52.7%, PR A HIE(dic=EP) 135 2 55.8%, Moses L
B 333% LR, BRAPIEOTHTREWEGRE R L. LEXY, NFTHERSNFFET
b HHFERZ N2 WERICE VTS, ERAKIEDO T @ E CHEMMREORGEHEE 21T A5
ZEaaRE.

2.2.8 BEEHRE
CHERIB] (6] [91TlE, 737 v b7 7 I U = Bl S AU RIFRERF U VT, GREERT O ES A 1T
STWD. LML, ASCTIE, RFREFFF IR S 2o 72580 O 2RI L TRz 72 8
M RERGEX OEIF 2T > TV D RN R 5. £, CR[4] TiE, BEOXFREFFCCBWT,
&5 HAGEHMHGEC S L THEEORGEN BT 2 L WO RNEE 2 T, RBAREMAHZEOR
m&ﬂ%%ﬁofwé FROFIEEARGLOFEELIAT L2 LIFHBRAES THLEEZ D
ﬁ‘%%?&kw@bf ALNTG T TN AN OFRGERES TR X, SCER2])
IZBWTIE, @E, RNZ MVEORLIM:Z SEER CHIE L2 IFlm A T390 0 &9 2 mAVFHH
Thad. ZHIZK LT, KaXOFECBWTTGEHEEDHERIEE LTHWTWA T T 7
IV, RO NRNT TN a—RRLWRT 5L, RS TWHESOEIER DD &
Y=Y %@%@@%é KL OFIEIZBNTE, ZOREEEN L CEZARIELZEHAT 5 2
LITEY, HRIR G ICHEER OBS L EH L TV 5.

2.2.9 v YIc
KX TlE, T b7 7 IV =6 HEMHFEOXREEE 2 LT D HEIZHON Tk~



NTCIR-7 HFFFRHER # A2 7 1ZF Tl S 7o alARr e SO 2 Al & LT L7 L— AT —
TN, BEOY, BEFORMREFZICREN DB SN T WH REMHEL MG L LT, AFT
TER ST FEE Th 2 WEERE K O OER SIS kiREEE & 7 L — X7 — 7 V& OFH L 7c B G K
BEBLOT V=T =T NVDhZEHW-EEERELZEH Lz, TO/RE, HiRERIZB N T,
MRFIEOEREMIEIZLY, Moses THTGEHEE AT 7256 L0 bEWEGE - BEEZEK
THZENTE., S%OMEL LT, AARBEEMHGEESGORRIS, BEE 2T, &
MHGEUSNOFEEZ IR LA L TN Z EnbITbns.

F® 1 EFRRICRIT D RH LB &R UFREER T

RHLE

e - - EREE X #

REE BARGE
ZEEED 1,631,099 | 1,847,945 | 2,244117
AIA — 38R o >t i BREF 47,554 41,810 129,420
%A — BB R IR EREFE 24,696 23,025 82,087

IL—XT—T )L
(BAREAITZUN) ETE—THEDRNER)
IJL—XT—JIILHEEREQFmIZFER) 17,466,471 | 17,121,115 | 36,058,684

33,845,218 | 33,130,728 | 76,118,632




XK 2 RHRAAFESA

FOERE=2RAKFEEEH

7 61,133 OGS

REEHEFIE

BEREAHE

KFHEBDH

IL—XF—TIL
DH

BEEER
RV
IJL—XF—T )L

Moses

(a)

WEFERDHEERA
HEAIRFXEHIC
aFEND

5,450(8.9%)

(b)

IL—RXF—TILD
BAEALEE—H

32,516(53.2%)

(c)

HEESNEREL
HEAIFXETIC
2FEND

4,003(6.5%)
(8 E)

14,500(23.7%)
(&&P)

14,846(24.3%)
(& EP)

9,800(16.03%)
(A& M)

(d)

WEERET= (T
REBHEFIRICKY,
HERGEIRAB LR AT 8E
THAHH
FEARFXE IS
BENLL

397(0.7%)

948(1.6%)

944(1.6%)

13,338(21.82%)

(e)

EFEREL=(E
REEHEFIEICEY
AR RE

18,767(30.7%)

7719(12.6%)

7,327(12.0%)

29(0.06%)

i

.I.

61,133(100%)
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2. 3 FFFCEND Wikipedia SeHA~D VU > 7 A8 5

NS ]
# AT

2.3.1 [FLHIC

T XA MIHBT 2500 L EERGEMNZROH L, TOEMCOWTHP LIZiEHE~0
INAN—=Y T B 595 2 L& “wikification” & FFON, BFZERRE & U CHEH 249 TS (Roth
et al., 2014), Wikification Z HEML T2 Z LI2L V., HEEDOTF A M HAS T Wikipedia st 512
T RAT DI LRARRIZ/R D, Wikipedia (ZRFFEAN I BICET AR E L REL TETEY | FF
FFCE O wikification |2 KV | FFEFRAE R A A T 2 HINE DR ONE A S0 X BT
DENTIZ/e D EHIFFE N D,

Wikification (X, V > 7t 22 EHERFEN (T H—7F A KN) Ofith, BXO, &7 H—
THXARDY VIR EOIRED —ODAT v I b leD, Wikt Wikipedia st FIC/F7ET D
fLDFEF~DONA =V 7 (N 7)) &7 —2 L LTRHHTHZ & T, ax MEnT
FTICHBEIfF EFHIC LS TT U =T F A MOSFRB LY v 7 e FREREHK TE 5,
Z UL Wikipedia SRBER0Z AU WT F A M L TUIAITH DM, FHircE~EMAT5 &
Wikipedia fi 5 & B D2MEDOT XA N THDLZ ENOHBEOK TN THRIND,

AR TlX, Wikipedia sLFOFIT — & 2 T L7z wikification D U v 7 Sl FHikEdm %
FFEFSCE O wikification (2 L7z & 24 U 2 BARRY R 4 7~ L FFaF3CE O wikification 052
BOOORERT I —F 25,

2.3.2 REVRXKMZkBNikification

Afa T, B scEICE A4 5 wikification £7 /L & LT, Wikipedia s2FHDOWNER Y o 7 % 3l
TR ETHREY A MZEDIFE (EDH,2015) 2HWS, REV A NI, Vo7 xeRdT
=T FANMEIZERL, HET I —T %A &2 T HRPREOTZODFHNVIZHND, LA
T REVAROFRE REY A NMILD I V7 EREOREIZONTIERD,
() #EYAFOFH

T —TFAN a OEET I —TF AN q;(i=1,2,..) I%. Wikipedia D[R—FFE+H T a
EIELHENBE 0 LEDOT v h—TFANET D, £, TV I—TFA Kk a D7
JeRtHEM D = 1,2,..) 13, Wikipedia ;L HH T a DU 7%kl Rolcl LObLIFHFELT D,
EET =T XA aq L.TUH=THAL a NORE D ~OWNHY 7 1(a,D;) OB

E&LT\Tﬁ@tx:7T@%mum)%ﬁ%¢é%

U (2015) 12 L BHERH S, Wikipedia TR LCIE, B d BUVRER AN 6 47 eH ok B LE & B E 1o 4
L7, SR ELLOFFIIEME CTH D720, FRFCEICx LT, BEICHRETE . 2 oxt$ob B s
ENELNE ¢+ AT HRAT 5,



# 1 Trh—7FAL “Jaguar” OPREY A b

/N WY o —7 | Voo eiiE | BEE JIEE

T(ai'l(a'D')) = X2k (t 2Aa7) | fr
Porsche Jaguar Cars 14.97 1
Sl m BT U A—TFRR N a BN Ford Jaguar Cars 14.21 2
HY L l(a, D]-) DIEESE, n, 1T q Ferrari Jaguar Cars 13.43 3
OBUEEE n, 13 l(a,D]-) O H TR | BMW Jaguar Cars 12.10 4
N 3+ _TOT o H—F %2 k& NG Chevrolet Jaguar Cars 10.50 5
UL s DA O ORF L T Mercedes-Benz Jaguar Cars 10.44 6
%, Formula One Jaguar Racing 9.97 7
BIFT U —FF AN g ITONT, Chrysler Jaguar Cars 9.78 8
RN KD v 7 4 258K+ % 1 | Toyota Jaguar Cars 9.66 9
— L Aston Martin Jaguar Cars 9.49 10

IF (q;7%a& L) THEN (a%ZD(a,a)icV > 274 5)

EERT LS, 2T, ﬁ(a,ai)=argmaXDjT(ai,l(a,Dj)) LT 5, K — L & BHEE

T(ai,Z(a,B(a, ai))) DIEIEIZA . 2 DN & — A (535

REVANORREIZ, T RXRCOWET U =T FA SBREANR P> THEICHEAT 5T 7 41
ML=V EBMT 5, T 74 M— LDV 7 JGBHE, 7o —T %A a BMETV 7%
FLFEAM O 5 B Wikipedia IZBWTHRBEZ Y 7 Snlcbd (&EY 2 275%) L35,

F 1T, Toh—TF AL “Jaguar” ([ZHTHREV A hDOHIZ T,

Q) WEVANMILD I 7R FEORE

AT F A POHT, Wikipedia (ZBNTA7< &b TEIT VA —7F A hE LTHVLRIZEE
FBRHET 28 2T _THEL, ThHbEANTFA MICBENS T U H—FF A2 b & LT,
ENENDY I HFFEERET D,

BTV H—=TFANMIONWT, TNUSNDOT o h—FTFA BT o h—TF A M EEZ
WEV A RO BRI, HET I —TF A NBANTFA MZBNDEL—L (BT, By
FLIE— L ERES) % k HED . ENOHOHDY U7 G ENLZHIRTH Y v 7 it
ZIRET D, Wikipedia it F A2 AW ZEZRMEIC L DB CIE, k=3 D& X2V v 7 it HFHhE
DIEfRRP R b N> To(E D, 2015), M 112, V7 FEREDOHZRT, k=3 OHEIL,
BKbHbZ\\U 7 e E “Jaguar Racing” & 17 %,



AT HF A B “Jaguar” OWREY A MMt v b LIb—b

Rubens Barrichello, who scored HET = oy | AR
three podiums for Stewart in 1999, 7xAb
signed for Ferrari, replacing Eddie Ferrari Jaguar Cars 3 }—k:l
Irvine. The previous season‘s
runner-up  joined the newly \_> gube?n}sl 1 Jaguar Racing 13
established Jaguar team, in what arience’o k=3
was essentially a straight swap with Eddie Irvine Jaguar Racing 33
Stewart Jaguar Racing 1980
« 99 NaiR=—gl|
Jaguar” ORIV A T Barrichel Jaguar Racing 3053

K1 REYANMIEDY 7 HEFEHREDOH]
2.3.3 =B
2.3.3.1 ZEEREE

Wikipedia FEF0 HAER L72REY A b & HWT, FFscER L O Wikipedia it FOZ N E %
ATJT7F A N &9 5% wikification 2 5EfE L, T DEREZENDDEREIToT-, IREV A N EERK
T HT-8, JEEBEIR Wikipedia D 2014 422 H 3 BN O X 77 —2 W, Fr3cEx2 AT
XA NETDHGE, T —% & LCTH T T =22k E -, £72, Wikipedia st % A &
THHE, XU TT—HD5 504 %7 —2L L, BOVEANTIARNE LT, ZhZEno
AT — 22O T, B 100 LB, 230, BWMEOH D (Vo7 SEitdin 2 2Ll kd
D) TUA—TFA M4 10000 dB&EE L, REU A MEAER LTz, REY X MERD T2 DT
A—HELT, =2, k=3 ZBH L,

Wikification D A7) & 3 D 855F3CF L, KEFRFFIT O 2014 4£ 9 H 4 BAHT O 1 88/ 5 OFrEFH
FEEHE 0T — & 5039 1125, 4 HIFEESH D abstract, description, claims OFIFH DT 3% 2 ~E#45y
ZFA LT,

Wikipedia FL836 L OWFFSCEDOT ¥ 2 M, MFREOHIRO A EITV, KICF - /INCFOIE
HULORERMATaR IXE H L2 o 7,

2.3.3.2 HHEXBITBTB7Uoh—TFX FOHBRH

U7 R E e RET D FHN0 I, ETDEZT V=T XA MBS NEEWZ D, REY
A NMZBWTE AL k HONLV—V % Y o7 SRS @AW 08, il 7 v —T F X N
T, B ADE N RFEN 0D E bbb, £ 2T, Wikipedia i85 & FFETFC
EBOZNZENIZOWTHHTE 2T v h—T F 2 N IEFRT,

# 212, T A RMT—ZIZBIT D Wikipedia sC.49% 10000 {435 K OV HHFEESH 5039 EI2DW T
1 ES 72007 1 —7 F A MBS HEEE GE~Z(Token) & FEEHE(Type)) . BLOEND
DR E R LT, FrF3CE Wikipedia st FHART I ORI D IS HFREDH L7720, 1 %47
VOT7 o —7F A MBI LD, REY A NI XD wikification TiX, [F—7iF - 3CGEN
DT o H—TFANMITRTHETHEDOE LTHD 72D, FFaF3CE Tl Wikipedia fRF (2

% http://patents.reedtech.com/downloads/ApplicationFull Text/2014/ipal40904.zip



# 2 Wikipedia f0. 8 +

BRFLER DT L= % A B O

BMED DT | ANTHA L 1| 4707 h | 147~V OHE | 7o —FTF A b
NSRES —F % 2 B e HELEL HEEEL
Token-based | Wikipedia 7l 5+ 361.7 681.5 0.5307
R SCE 6582.2 12330.9 0.5338
Type-based Wikipedia FC.5F 170.9 233.5 0.7319
P S0 1014.5 1195.8 0.8484
£ 3 b kLA —LONERL « FERFNENRL O
AT F A B BAIZE v b 2FHICE v B 3FHICE Y b
B Wikipedia FC % 262.9 607.2 1058.8
JIEAE 0> -8 -
K ssE 87.0 204.3 336.7
. Wikipedia 703 6.10% 13.44% 22.58%
FASHIENT 0D -1 -
s 7.81% 17.33% 27.75%

WET =T FA M E 6 FREZFIHTELZ LITR D,

F VR SCE T, wikification XD T o A —TFT F A N EZ O T o —TF F A N AEER T
HET2Z 085055, LvL, B CEET—oDRICET A3 TH Y . Wikipedia ie3 &
[k, NEIC—BMUERS D EEZ2x D, £, 7 U1 —7 % 2 MBSO IEAL & TN O |
R ETEHR—OT7 > =T F A MEMELHWAEANH L ZENHLNTHY, ZDZ &
LNEO—EMEZTRELTND, TRHDOZ NG, B ECBW T HERBRO RO 2
IR & RE L, Wikipedia FR8012 & 2 LEBIR O EREZ 2 2 2V RE Y A N 2R SCGEICE A L
Tn5,

2.3.3.3 vy rLEIL—ILOIES

T A—=THANMIHTDHY I RREDTZDODRE ) A SBHENNE L 202iE, ANTF
A NPT =T F A FBREY A MIBNLMERH L, ZokE, K Efiior—iv
DFNT o I—TF AN OBEEENREG, BP0 ELTOMBERGWEEZILND, 22
T, REV A MIBITDY 7 BREBBRICENT, &AIcty FL7ob—b, 2 FHIZE Y |
L7 —NEBIO3FRICE Y N LT A=V DZENENDNENDEIEIZDONWT, AT F A R
Wikipedia ;5 & i CEOGE THE L7z, £72. By b LIEA—LDORGE Y X M N TOHEXHY
IR A TR D0 BT &P U A NN DL — VI TE - 7= FRHIER DL bk T, 7 31X
ZDRERETRT,

e xf B 72 NEAL TIXAFFFSCE O J7 03 Wikipedia st 3 X W NEALASm WA, ZALIXFFFFCET
wikification DXIRERDT I —TF A ROWRFEY A FDONL—VERNDLIRNT ENBAET D,
SHNEAL & el 4 5 & FFFLEO TN T N> TVAER, REREIALNRD, Zh5DZ
EDD FRFXEICBITAEET V=T XA M EHWESEATH, U U BREICH NS AL 3



il > /L— 1% Wikipedia fLF DG HE & RREICAENTH D Z L BAREB I,

2.3.3.4 Wikification M#ER

#* 4 L% 5|2, Wikipedia sL 9736 L OFFFFHHRIESHIC KT % wikification DR ROHMEE L1
TR Lilc, &7 o H—7F A ML) w7 ETRFITHONT, AFICEHIERROH
ERER & o TWDGAICEEIZR U 7 Jest 250 L7, Wikipedia sCF(2xf L CiE, seFH T
WES U > 71272 o TWDET v =T FAFDRIIK LTI 7 i a i Licoicxt L, K
TFCECHLTUL, 7F A MIHBT2E2TOT U I—T XA &2 U o7 el E M ioxg s L
Too T2, HEINNI—MOLT « TBERFNIKT 2 FTRRNE EN D,

FERFCEITXTT % wikification (IZFBWTE T E A HLD DT, “default” < “walk” &\ o7z
—REEOWNTH D, ZD KD 7REEIE, Wikipedia it FICBWTH LIFLIET v —TF A R & L
THHL L, Wikipedia (ZFBW TRl MR FN A X TFREE L THEBLT 5, fIZIE7 o —TF X
k “default” IZ%f L CI&, “Default (finance)” (EHANEIT) 2EDV 7 il FEHRHDH, L
L, —ikEEE LTo “?)JE@E&“E” E Vo EFEERERICHIS T 2 FIES T LHAEE T, £

DEERIIET =T F AN LTHH L2 Z EBXREY & 70D, ED7D, FrFCGEIZB N T
IT7 V=T FAFOBROTODOETANLVEEICRD EEZLND,

Wikipedia R8I 2B 3 2 BEA RBUIFFFCGEICITXO E VAT, it 7 v h—7 % 2 |k
XM HEE & B RARENIZEAETH D, FIHFEIZOWTIE, S K-> TEHN R
L7 =T FA M LTI 7 EDORENIRH) 5 £ <AThbivTWa, FlziX, 7orh—
7 % A F“condenser” % “Condenser (heat transfer)” (87K#%) OfLIZ “Condenser (optics)” (4L
VR) FEOMDY 7 FefEmfiE A RO, IEL Y U ENRESNTVS, —H T, “acrylic”
@iﬁmﬁuﬁﬁfﬂﬁévyﬁ%%%@ﬁﬁ%ékémuy&%&ﬁi%bw

FERF B ERE X, “PCT” (FFaFrih U5K0) O X5 R ICBT 280N EESN D Z L idd
FORL, 2O, FFEFCERT LY U7 ERRENERI NV E NI FERB AN, FF
FrCE uﬁtﬁﬁ‘éi‘%fﬁ ZOWTIL, Wikipedia it FH0BEONTZRE Y A M2 HWTIZY > 7 %%
FTONFTEDTELLFELEZZbND,

2.3.4 BAEMR

Wikipedia B %% VN CT5E L 7= wikification &7 /L &2t SCEICHEHILT AT E L TiE, <A
7 a7 uaZ (Cassidy et al., 2012) <> X{LiEPET — 4 (Fernando and Stevenson, 2012) -~ i 23 %
T o415, Heetal (2011) 1%, BUNHRREF O#HEFEIZH L T wikification Z )i & TW 5, Kk
FREZOREFICEN D EFHFEOTIIL, HEOEMHEE L WHIBRN S, —DOOFEIEE D
BMENREBINTWDEZERNDY, ToAW—7TFAMIHZELI LTS, Fl2iX, & DHFES
“acute cerebtal and cerebellar infarction” (213 “acute cerebral infarction” (ZMEMMFEZE) & “cerebellar
infarction”  (/Ngf#ZE) O ZHODOEHEZERTOIZHWLILTWD, He HIXT I —7F A M
DI=DDRINT SXNAVATFET VERE L, ZTOMREEZUE LT,



2.3.5 BhVIC

AR TlX, Wikipedia L5755 L7z wikification D72 DIRIE U A kN ORFFFSCE~DE H Al

REME & Z OB SIZ DWW THRF L7z, EY A N O AR FH#20 L2 ElT o —FT F 2

MEIFFFFCEICB W TS H0 722503 0 . Wikipedia iR 350> B8 L72PE Y 2 MIEFFCEIC Y
HHATRE CTd 5, FFFFCE D wikification OKEEE A [ b IH 272 121E, FeaF3CEH oA & 5
HRE & Z DM ¥E L wikification DR ETHT o —T X% A MEEMHGEICRD Evoiz,
T A =T XA MO ABEUNIATO T ENRFICHELZEZ HND,

SBOMEE LT, FFEXEOIMT —2 L LTCOMARET OND, FFFEICET v h—
TXARLENLD) 7 T ELFN TRV, U7 i EoEE2E S IR E L, I~
EV A NORFFCEA~OHEA L Y 7 B FOREL KBS ELHERZ 20D, £z, Vv
7 SRR ELE D 1= O KIEH)FH 20 (Milne and Witten, 2008) % EZH Iz 5 kb HH
EEZEZ LD,

SE X

Cassidy, T, Ji, H., Ratinov, L., Zubiaga, A., and Huang, H. 2012. “Analysis and enhancement of
wikification for microblogs with context expansion,” In Proc. of COLING 2012, pages 441-456.

Fernando, S. and Stevenson, M. 2012. “Adapting wikification to cultural heritage,” In Proc. of the 6th
Workshop on Language Technology for Cultural Heritage, Social Sciences, and Humanities, pages
101-106.

He J., de Rijke, M., Sevenster, M., van Ommering, R., and Qian, Y. 2011. “Generating links to background
knowledge: a case study using narrative radiology reports,” In Proc. of CIKM 2011, pages 1867-1876.

Milne, D. and Witten, I.LH. 2008. “Learning to link with Wikipedia,” In Proc. of CIKM 2008, pages
509-518.

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.

A, MR, BRMEAT. 2016, “YREV A D OMME I L D wikification,” SREMLEEFR
55 21 [ ROR S FE K Am AR



# 4 B CEICKHT D wikification DOfE R

AR HRE TUh—T | AT ERELA L HE | #EEIRY v KeRE MW T
EHEA ML | XA R AT F AL
Exotect disabilities Disability O association, trauma,
(RAR—YFA&R) assembly
options Option (aircraft purchasing) X L (—RE2ED n/a
elasticity Elasticity (physics) O motion, elastic,
strength
span Span (architecture) @) flap, tension, tracks
default Default (finance) X L (—RE2ED risk, Time, options
Novel Oxidation | May 29 Historical anniversaries/May 29 X L (Ba5 M) German, oil, Aqua
Dye Precursors i
. PCT Won/lost percentage X Patent Cooperation Treat n/a
(B ) pereene P Y
acrylic Acrylic paint X Acrylic acid German, organic,
synthetic, phase, oil
substance Substance theory X Chemical substance German, substances,
object
MHz Hertz O commercial,
alternative, dark
mol Mole (unit) O IV, water, moles
violet Violet (color) @) German, Violet, orange
Aerosol aperture Aperture (mollusc) X L (—RE2 5D n/a
Separator upstream Upstream (petroleum industry) X TL(—MREH-BIF) | va
Assembly;
Components; PCT Won/lost percentage X Patent Cooperation Treaty | n/a
and, Mt;thods 20 mm Oerlikon 20 mm cannon X TL(BLGHRE) General, 5 in, 30 mm
(F4L5—)
acrylic Poly(methyl methacrylate) X Acrylic resin / Acrylic phase, oil, porous,
acid / Acrylic fiber Glass
Steam Power condenser Condenser (heat transfer) O Ranking cycle,
Cycle System condenses, Ammonia
(FESERE) upstream Upstream (petroleum industry) X L (— MR A5 -8IE) | power, sea, production
substance Substance theory X Chemical substance necessary, properties,
Mass
walk Base on balls 3 E7Ek D IO ER X ZL (R EIER O —ER) loss, single, second
GWS Overtime (ice hockey) X HL(EHA) EvkIL—ILIEL
Pump Pump O production, Pressure,
Turbine
In-situ Detection | variables Variable (mathematics) X L (—RE2 5D set, variable, function
and Analysis of substance Substance theory X Chemical substance substances, object,
Methane ... quality
(A5VARH) Raman Raman spectroscopy @) emission, Raman
spectroscopy scattering, UV
streamlined | Streamliner X 7L (— AR EhER) n/a
upstream Upstream (petroleum industry) X FL(—fER2&R 5 -8l5) | production, bandwidth,
Gas
span Span (architecture) X L (— A% EhER) feet, beam, tension
Router and VPN Virtual private network O Internet, IPsec,
Rapid Response Ethernet
Network MHz Hertz O Wi-Fi, GHz, FCC
=2 IP address IP address O Internet, IPv4, IPv6
1Pv6 1Pv6 @) Internet, IP address,
1Pv4
sight Sight (device) X Line-of-sight propagation | safety, receiver, scope
/ Non-line-of-sight
propagation
variables Variable (mathematics) @) function, set, functions




#* 5 Wikipedia

S XI T2 wikification OGS

AT HEHA TA—=T WhHY o itz A b v HE | WO Y v gl MBI T v
kv F 2 R H—=TF A b
Paint acrylic Acrylic paint X Acrylic resin primer, USA, ISO,
ASTM, Lacquer
Alpena Light acrylic Poly(methyl methacrylate) O Light, Lake Huron,
Michigan
U.S. Coast United States Coast Guard O Lake Huron, Michigan,
Guard built
Brunei Seria Seria O Jawi, Borneo, Sarawak
Unitary Unitary state O Borneo, Southeast Asia,
Asia
Culture of batter Batter (cooking) O Yorkshire, England, dish
Yorkshire luxury Luxury goods @) n/a
White Rose White Rose X White Rose of York Sheffield, London,
Barnsley
XBMC4Xbox DLL Dynamic-link library O fork, 10-foot user
interface, APIs
plugins Plug-in (computing) O free and open source,
audio, applications
9th Youth in Babes in Babes in Toyland (band) X Babes in Toyland (1986 The Believers, Stars,
Film Awards Toyland film) King
Over the Top Over the Top (film) @) River Phoenix, The
Mosquito Coast, The
Lost Boys
John Mozeliak Sports Sports Illustrated O January 18, General
llustrated Manager, GM
batting Batting average O free agency, runs batted
in, MVP
Lex Hilliard Touchdown Touchdown O fullback, National
Football League, drafted
fullback Fullback (American and @) National Football
Canadian football) League, Dolphines,
Draft
Alberta, Canada | Wild West American frontier O Alberta, British
Columbia, Calgary
Fort Fort Saskatchewan O Alberta, Canada,
Saskatchewan province
mass graves 2011 San Fernando massacre X Bone bed Ukraine, Mexico, United
States
2009 Challenge | Craven Park Craven Park, Hull X Craven Park, Cup, League, BARLA
Cup Barrow-in-Furness
Catalans Catalans Dragons O Cup, rugby league,
Dragons England
Warrington Warrington Wolves O Cup, rugby league,
Wolves England
‘Wu Shaocheng Chang'an Chang'an @) Wu Shaocheng,
Zhangyi, Zhumadian
Yangzhou Yangzhou O Wu Shaocheng, Puyang,
Zhumadian
Emperor Emperor Xuanzong of Tang O Wu Shaocheng, Puyang,
Xuanzong Zhumadian




2. 4 wead & ERAIE B LR SCO SRS S AT

RS Hiff mR
BIL dh—

2.4.1 [ILBHIC

A, EBEA 22 REF O A LIS E BT O BFEE b I Lel T b, R Lok
KRR EOEEIZIIZ S DODATFRMETHY, ZO1-OEX%Z BEb 7213 A 8k
THZENRDLENTND, ZHDZMRT 572 DITIFRFEF CPICE N5 THRE I
T2 2 EnFEREND, LMo T, FFFCTRd 5 EfE7R R 0 S T T A AT KT
Hb,

FEFSCORREBERR F B DER 531X, 200 XFA MR D RERR—NTRD 2 ERL0, Lo
HHFER OB Z BN EMETH Y . BWRAAETRWZ ERH D, T IUIRRF SR O
FRCEHED S SR ENRKRTH D, TOROMHE STTHARD LR 2T 3R 7
DT < FRITORR Y BRA LTV E WS RN H 5,

AKie T, Birchich b s o 1) ICERT 5, BiEo N2 i3
ML L WHIBhE QESZEIE] &) FIO G NIE LA, AEITEYIREE 23 2 5 0 T4
Bha L sid (1) MAIERD 223, FRFSUCB W CIFIN R AW SR %255 2 L iddbian
Elbhs, Lo L KNPRITIENZ) Z2WHI LR L BT 2 B8 A bz,
JRIROfFIA L METET 2 HiEERFT LT,

AfaE, L LTBICESE, ZONFITMELLZLDTH D,

2.4.2 BEEWHRE

R & [N TRFRFSC TR < IEB SCEE XU LI IS T 2 B 2> T D, &5
MUDEFLEOEEEZRD, TN6E2 b L IZWFIEEEZ RN Lz, 2 ORI FIHE
Y& pfi(EiT 5 A 1 IZET A OB 2 %) key(i| & 72 % % — U — R) ,pb(# 5 4)) & E 5%
L, Z2OHRIZHETEELHADZHRETHENI DO THD, BiRFIZTDH L,

“DUE I\ A2 & CRBREHAAT IR O A $(pf3) | PRBUEHU Sy O — SR o A % (pf2) |
BBk BRI 0 H Bi(pf]) & O(key) PREROELIU 23 0 =4 BRI 0 H #(pb) & Q%Lt
HEEVER L CTREABZIRE L T2

DX HIZESLTIE 3 DU EDOADEHIBELRIZSH D61 2 DLL BRI HA) % 5t T~

Tetk, WAIF—, BITANRKES &V FER D D,
LU, BEERESIREE I L, AT R SRR OR SNENT E 5 L5



EOMRMBICKMLALTHD, REKRORMYEH D, FloENLETIRININEZEWT D
FEDSHIDNONEAITRE SN TN D (EAG[E]) Dloxt L, FFEF3C TRz o X 9 2RI )3
WIZ DA HIEE DR E RS NEETH D,

a1, 2 E TR SO FIREE AT 12 DU Thk 2 72 I CRENT 2 37 T X 72 [6][7],
To12 UERECIRE L2t D72 FiaF LR EZ R A T8 ORENSIEE LRS00 -
Too ARNTERZ~N—RZ LoD, BhE (&Bhad - WHIBhE) OBLE R R La B s
L7z,

2.4.3 BIE M) OBAELUER

B - BhEha o FEI 8] LR, WHIBIEIO N2y &% “TAICB ] O THAZ5HL
O WEHEDORY G EREICTLIE YRy NeRDZEEERT” LHDH, ZHNIEFRT
ThHDHZENEEEIND CHRICH oD, b ORBUIGEN TH 0 Frirs (Gt
B30 FUZBSGT 5 L iEE 2120,

# 5-ID:1 KNP:4.0-20130220 DATE:2014/08/29 SCORE:-177.03578
5t — xS
. e
FERIC. P EF>
o ] k>
HTp—- | A+ T
B |C (P)—PaRE+—— qFE S
B4 T —- HE:

SECH (Fl— <A

: dES>
S¥IT . (P)-PARL(P)—FiRL<H S 8h

ECG

B 1. Bhaa NZ) Z it L7zl



LR L72DEBEI D T2y 28 KNP T CTHA L7l Th 5, DT

Bt BRI, B EAROFTG ST TUIEARFEIIER, FHANHOEY BEF HEICK
D BEOHUTERZ SC i & U CHEZ & > TEN S 2 BV BER 252 T 5, "
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3.1 MEHEEIR D7D ) Yo7V o T W KA A VS DFTHE

EREART W RS

FIRRY H %

3.1.1 [FLBHIZ

UTAFE . HEAREIRR 0 45 B CIIHEH OB EIRR (SMT) DO#FZENEAATHON TV 5, SMT 1%, H 5%
DHICFET D REOMNRT — X DOFRET NV EFZET L FETHD, LnL, 508 Bz
(TERIR Y E) T &Nz SMT 7 /W R 558 (B 21365, B 172 &0 E) CFIA
FTHRC, MEN/KEETFTTDEVHIMERDH D, TAFRROXEG L LT\ 08 G
SE) DT — 2 oA EF LOERRXI S D538 (B0 B0m 108 OF — X S AinviE D T &R
RN TH D, DEFICL > TRRDT — XA OREE RS 2 HMIE I R A A il
(domain adaptation) & FEIEAL, HEMRTE 2 DEEMEIR 2 & 1o BARSFENFRDFE X A 7 1B\ T
Jis < BEANTHFZE S LTy B (Daumé & Marcu 2006; Daumé 2007; Koehn & Schroeder 2007), A<
WP TIIBEMBIRR D 7= D R A A HEISIZOWTHIEZIT 9, FAA VRSBV T, Tox T
DX E LTV [V —A KA A 2 (source domain)| & FEIEAL. #Hr LWVEHT S D45 B
X [#—% > h FA A (target domain)] & MEEN D,

AR FFFOMFTCE & FHEOMRILEKT L R A A VI AND Z 22k v, F5F R A
AV TOFIRKEE EHB KA A > COFFBEEOR EICOWTHEZITY, RIS, RAA i
JISOMBEIX, YV —A RAAL VNZREOFEET —ZPNHEEL, ¥—F v F RAL I DEOFE
T=HUNMFELIBRWZ EEEL, Y—ARAAL VDETART —H X~ v F RAL VI
WIST D EMAEE > T WD, RIFIETIE, ¥—F v b RAALUPRDBETHD Z L2 EYE
TV ARAL VDT =B 5 E =y N RAAL NMINTHZETH—7 > N RAAL L TOM
REM EZX D Z &2 HMET D, #o T, Hill]l KAA L OXFRT — ¥ ZRF K A A TS LT
B OFHRIERE & | FFiF R A A L OXbERT — X Z il K A A 2GS L7256 OFRRIERE O M7
D R A A % FEBRICEB W TR T2, AWFFEIE, Y — A RAAL URIERT—Z Ikt LT U+
YTV T K BICEREEITV, =7 v b KA OMBEIRROFIRRISE 25 45, U3
PV T OREEBEYNCE 252 T, FET AL ARER LY —ARAL DT —
KB X 2 EIWER Z 8z filE 3 5,

RAAL VGO OFEL, FEEBECHEONDET NEZMEIST D0 T VOMIGEFHE &
[FIRFZAT 9 ik L 7> TS A (Daumé & Marcu 2006), AFFIEILT — ¥ e T 5 2 L2k D
R A A & £ 5 FiE (Daumé 2007; Koehn & Schroeder 2007) #4845, 5 /1%
WIS DWERFIETIE, ETNVEEETOILENDL2H, [HrxDOZ A7 TG THEETNEE
TNEFEL SN CERTTHMLERH Y, BBUIIZ KRB A N2 ET 5, BEFRL, T
— B DA EEET DT TRAL VG A FEBRTE D0, FEFRITDRVEARE A N TEBT
X, HC, FAAL VEISOMBERDIRT DIZODY —NET Ty IRy 7 AL LTH Z &
INTEDLI0D, BMERRICOED I R AL VIS EZFERTHZ ENTE D,



Procedure Resampling ((f(i), e(i)):lzl, m):

D= ¢ (RFEL. DIREMATTSTER)
for i € {1,+--,m}:

ri= 0~n— 1% TOEEK

D' :=D"uU(fM,eM)

return D’

X 31 VYoYU 707y X h

ARROWRITLLFO L 912> TWnd, 3.1.2 Hi T, AWEOREFETHL Y 7Y~
I D RAAL VHEIGFECOWTEAT 2, 3. 1.3 8 TIEEROFERICOVWTIHR D, 3.1.4 i
TAMOEFEZE LD, SBROBEICONTIE~D,

3.1.2 VY UTY U TERW: FAL VEIS
ABFFETIZ, ZoD RAA T =5 2o THRBBEREE 217 9B, V7Y 7k T
RAA VWIS ZATWVREEE 2 10 L S5 FEZRET D,

.1.2.1 yHyoFyyg

MatickBWT, AT -4 2 KHE L, it EOREN~OEPEXN D FEEZ VYT 7k
FESS, BEART — X AHIMEED L ZFA— "= TV T LR, B SE5 EXET 04—
Yo7 7 LS (He & Garcia 2009), #tatAIBSMEIRR Cld. SHaREIC L 2 FE BV T
EHOT — X OFEREREEEDHZ LT, EORET S ORFRIC L Rk L7e#EHE T V2 E
YD ENHKRD, BERDY YT Y T ERHWIEARY T — 2 b OFEEPEINTEY
(He & Garcia 2009; Weiss et al. 2007), VYo7V 7 a5 Z &2 L WSS O &k EAL
DEBINTND,

FEE L TTET, FEHT =2k LCEREN DB EL L 21T S edlc T v X at
Vo7 %179, K311, LEZ7ANADOMLOY TV T TF—2% 0% 7Y 7 kb
BES BT ATY XAERLTOS, 2L, (FO,e®) IIHRT =4 nid7 =& ¥4 X, mid
YTV TR ERT, 100 X OFERT — 2 e GG, T A ATV T T —H
DYEFDD 100 FITHECEMHT 22T, FERAVY TV U T — 22/ T 5,

3.1.2.2 T—A#EBICK D FA AL ViEiS

FEHTIR & LW B DT — 2 0BT 7 /L Z AT kG O 43 BPIZIE i S 5 Bl —fRIZ R 2
A i (domain adaptation) & FREAL BT 6 HARSEFELELDOFHE X 2 7 1ZB W TIAL K
PTHFRE STV D, RAAL VHEISIZEW T, TR0 08 T4 —5 > b R A A (target
domain)] & PFHFIL, FEMTXIG L LARWEIS LD 5 BFE [V — & R XA (source domain)| & I



Procedure ResamplingDomainAdaptation(Ds, Dy, m):
D's := Resampling(Dg,m) (7272 L. D'sIZEBEZHFTLEED)
D'z:=DyuD's (772U, D' I3EEEHFTLEER)

return D'p

32 U TV TaMNeT —AfEICE D AL VEIET LT Y X L

s, RAAL VHEIGIE, YV —ARAAL L OT —ZR0FEHET NER—T v b RAAL G E
HHZET, =0y b RAL U TOMRELN ESELZE2ANE T D, ABFZEIZHB VDT,
V—=ARAAL VDM RT—H X = B RAAL VORRT =X 2HHL, Y —ARAAL > Oxtf
RT—=2 2V TN TRV LLEGL, 42—y b AL VOMIRT —F LFREGT D2
LWL, RALSVEINEEBT S, Vo7V 7o T2 8ICK0, Y—ARAA
BTy N RAAL U EDMOX RO AT L ENTE D, K321 THRT —F DI
DYVH TV TICED RAAL VSO T NTY A LERLTWD, 72720, DgldY —A RAA
YORFRT = DpldF =5 b RAAL LV OXMRT —F . miZ V7Y T DR EERT, mi
VYTV TR0 EONDE Y —ARAAL UHRT =2 O HF L 2D, HBoNTfEE%
RT — 2 & ANT, FEHEWEIROFEE 21T 5 2 & TR AL VI S HEHEBEIR O € 7L
WL D,

3.1.3 EE&

Rt RAA CORTORRT —Z MW FBERTTF RAA L ORX—=2F A L L, il A A
YOETOXMRT = HNEFREHB RAAL L OR—2AF7 435, Zhicxtl, 2T
ETIEH, A=Y F RAAL Y ORRT =2 LV TV Ik XBREME LY — A KA A
YOFIRT — X BREETDH L TH LWEEARMRT — 4 2ER L, SHSBEIR T8 5,

3.1.3.1 EEETE
BFF R A A 121E NTCIR10 PatentMT % A 7 O H¥ERERT — 4% . HiH KA A N ITFee #iE
T D BH xR T — % JENAAD (Utiyama and Isahara 2003) % H\ 7=, “FEHT— X%, FF
FFR A A P 3,187,626 Cxf, il KA A 223 178,500 UM HEK Y . Fa—=2 7T —H 3%
RAA 223500 LM B Y . 7 A T — X I3FFEF R A A 2 899 STkt & K A A > 922
SRS D, FERHHEMRERR Y —V1d Moses % fV 7= (Koehn et al. 2007), FiRkEE X BLEU
TR L 7=,

VTV TOREFHEABREEZFEBRTHLTEBY, =7 N NAL VDR RNAAL Y Y
— A RAAL D R A A DOEEITIX, FFF R A A 2300 5 3CRHISF L, Bl B A A A3 Y
YTV UTIZEY 1, 253, 4 53X, 8 H, 16 HUTH S LI E(TT v —H 7Y
V) 18 HXETERWGAE(T L), VY7 U 72k b 50 53, 100 3L, 200 153,

— 44 —



# 3.1 HEHmOFHREE
FEBR Al H JERFEFRIER F2hk B: H S8 EEIER
FERF e BLEU RERT eS| BLEU
(530 (5 0) (%) (530 (530 (%)
N — 2 0 29.82 N = 2 9.07
0

74 74
Y 1 29.69 1 8.92
— 2 29.61 2 9.18
7y v 4 29.60 4 9.04

R TR
7 8 29.68 8 8.91

— 18

300 16 30.07 16 8.76

7Y
T 18 30.19 p 18 8.67
F — N 50 29.73 50 8.55
— Y 100 29.95 100 8.54
7 v 200 29.19 200 8.51
4 300 29.57 TN 300 7.96

400 29.57

300 5L, 400 HITHL LA E—N"—H v 7V o 2R Lz, #—7 v b RAAL UDH
M RAA L, V=R RAL DR R AL COBGEITIE, R R AL 18 FTx L, FaF R
AAVDORRT =22 VYTV E0, 15X, 25X, 45X, 8 HX, 16 5L, 18 1
. 50 3, 100 53, 200 LSS L7ca (7 v —H 7Y 7). 800 AT E AW
eV ER L,

3.1.3.2 RBRFER

Aoedim e A ma T Tl L, =7 > b RAL VDRFF R AL &2 D856 L R A

A ERDBGEER L, o T, KD 4 OOEBREITST2Z LI 5,

FEBRA BT DORFF R A A > OFER
KRB HFS OB KA A OFR
KR C FH G HOFEFF R A A OFR
EERD WH G R OB R A A > ORFR

7 3.1 1% H 55 0] O KAk ER

SR(EBR ABOERERAEDLLTWS, [TL] LENTHAEIT
XY —ARAAL LDV T T 2T, V—ARAAL VORRT— 2 22 TEM LTSRS




#38.2 FHIFHOFFRKEE

B C: 95 H¥FFRIER FZBR D: 5= H FT R RIER

FERF e BLEU RFRT eS| BLEU

(7 3x0) (50) (%) (530 (50 (%)
N — =z 0 32.31 N = Z 8.91

0
74 74
7oA 1 33.00 1 9.13
— 2 32.47 2 8.97
7 v 4 32.45 4 9.02
R TR
7 8 32.91 8 8.66
— 18
300 16 32.15 16 8.41
AN
7L 18 32.71 p 18 8.33
F — N 50 32.68 50 8.48
— Y 100 32.65 100 7.97
7 v 200 32.72 200 7.77
4 300 31.85 T 300 7.77
400 32.26

ERDOLTCNWD, [T =% TV 7 3V T TR Y —ARAAL DT — 4 &
EINOT—HEID L LELEZRLTBY, [F—"—H TV T [TV —ARNAA
YOT =R EETNDOT —FEID O LG AERD L TWD, RED DD L O IR
ROLGEEGEER A, Hill KA A COMRT —# 22T 18 GBI L7HAE (T /WD R b BUVVKE
%2, N—2F A 2 BLEU 28 0.37% KA > b E5R7 Uiz, HEFROEA (5 B), #r
FFRAAL CDORRT =2 % 2 FIEBM LTGRO RWVEELZ B2, X=X T 1 /T~
BLEU 2% 0.11% 7K1 > b EH L7,

# 32 IR FMOEREREER CD)E2EDO LTS, £LV LMD X I, FFEROS
HEEBR C), M RAA OXRT —4 % 1 TSGEM LTS ERRBBENRLS, X—RAT7 1
(2t~ BLEU fE72% 0.69% KA1 >~ E5 Uiz, BEFEROGEGR D), F55F KA A OXERT
— X% 1 GBM LTS AE R b RENE . N—2A 7 A 2~ BLEU fE72° 0.22% 7K1 > K
EH LT

31.4 F&8

AWFZEIE, SEETHIBIEIERIC T 2 RAL VEIGDFELE LT, Y—ARAL DT =22 W
YTV TR ER L, =T v N RAAL L OT—Z LG L TET A FEEIT O FIEEREL.
ZOMEREZTE LT, BEFIEIL, T—AONMELETLET TRAL VHEISEEBRTE 57



B, FEFITDRVEFE T A N TEATE, T, FALVHEIEORRLERDI AT DIzdD Y —
NeT Ty IRy 7 AL LTHRI ZENTE D0, BEHERLIZ B DEMEIRRICL RSN
A VIS EFEBRTDH I ENTE D, EBRITITFERT — X IR R AL 8300 53, Hil R
AA U 18 HXERE L, EFIETORA BHEGR, ROFEFRAA V/HE KA A T
FOFFHEE ZHRE L7, WTFhOEAICS BLEU [HOM EAHERTE 2R, R—ZX T4 12
K& ZpPEREM I b ofe, FEROEE LT, XV &REEOHMBEIRNZ EB 925 Y
YTV T FRELT, FUH LY TV T HEOER, i RAL T —2ORKEY 7
Uo7, BEIHEEICLDEAMFTREDFIEREZ NS,
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3. 2 FAHFNUCTKBFESHERTAE Y AT L
VAT AMERRE L E LT

FHART =iEBE AR (WAL R LR HECRF
FHART il 2 Bm R [if] FH =B
FHWART B Iz LN T N Dawn L. Miyazaki

3.2.1 [XLHIZ

PESNER AR AT L& ld, a v Ea—ZIZ L > CAMOESHERE BT 5 AT LA Th D,
DA, BEIWICEIER 21T O BRI & 138 D, JSUERCIEE v A 7 A d, BEWEIER S £ 7258
BTRWVWENL FIZEBWT, ZOEEMHFIEDL R, FFICKEOXFR T — /XX ZHH TX 58K
B W TR SRR SR Y A7 MIH LVERSIC A>T D Wz D, Foxld, FRERAVICESUE
AR Y AT DEBBRIR Y AT A EFEICHET DD EE X TN,

Kiw CTlIFH A MRE L TOW DT ROR RS > 27 & (HRFIEREEE Y A7 4) T
T 5 ORMEBUTREEME R D o 2T MER Z P ONTRAR D,

3.22 BFEVATL

FEHRESHER T S 2T DMIKREL oD E A FITHETE 5, —DIlFFT 7 L— RMIT
b, LA —NAERZIE T AT DZZWHRTHD, ZOXIRFATE, EVFRALZ—L
Wo T ERL STV D EICE L TWAR, TOX ) ROBHIERsN TN D,

H ) —DlFa— AR TH Y FOHFL, AAREOF—T— K2 AL T, A=
—INAMBEINWTZFFEDORI L A BB LT, AN TERIXEERT LD THDL, ZDX A 7Tk
A= RADFEN T AT LOMWRE AT D, FEHAMR I — 2V A D3+ LT AR+ L
WhILTWND, ZOXA T TIEaA—RADOY A REPRT DL ERl= X M0 b EEOm B2
FIAD72 7DD T, BOT YA XFRAL D25 L1CD, a— " AEZRHATLE DN
Kix, ¥ T U AZAN L Ta— AU ET UL ERBETHLOTHY, FlRRAE
=L LTHBATWDQ), = RRFHEFET— A LxRa— 20 2@EHRH 5, B
EHEa— 22 AVBEHET, KEDI—R"2AF—F 2 AFTE 50, HHRO—BRIEETHS
DITHE L TWD, KRT—/SZRZ N HIEIR, COINTHT A Sdvic BARSL &34 g L7
MOMEEZBZBTELOT, 2—FREREE LTV E W )RR E RO,

3.23 LI ATLEBRDIRE
a—R2RERHT D XA 7 THELDRKOMBEIL, ERIIATCTRRT 272 OICHRE DR
R VIRTFET DLW H EZAILH D, BEIRR N £ B2 WEFEICB W TE, K0 E



NIZFESLERAERR T D 72DI2iE, EO XS I a2 ST T L VO, 20 L9 RELRIEEFED
Btk 2 Z 8 LA Ems ko o s, Lnl, —ica— SZAfARES—Y — F—%Z
LW IANBIFEALETHD, L, HEEZOLOEFEL AV Tl HFEICHR X 24
BRZ, Fox OFELTH 2 ARFICIRS & SURFEIRIC S+ 2 @O R R EN a— "2 &
DYAT ENHRIND ZENBELRDTIIRNIES S Dy,

BilZ ol TS 2, [RUIH RN E ZNLRIZODMB RN o7 &) BRI Z, HFED
HEOHZHWCEEIEEZZOE FIZ THIER) 35 &" 1 you where from came know didn't." & 72
STLEY, ZDOHAIEL. SV(=not+verb.)O(=wh-phrase) &9 XHROFIRNPEIE T, Z i F
HAT2ZETELWEISESE BENEMEICRY AT 4 712> THERE LT D,

Fex TAMICBNT, a—"2FPD 55, BUEERTH D THF—U— A o [ 5%
RS AT DR Y | TSOMGERI | O BSERIRRSHER S AT DA RRT 5, RO 2 2
T ATIE, SRBEPSCEREE DRI L 0 D, R CIRET DT AT L6 —FOFRA £
U—=Tho1n, *—tr T RLa—"2fho3 L OROBELMEDFEIFIECMBEE D S, £
DI=HOIZ, TEROFRAE Y —TIFTFA L TORWR Y ST 2 v Tun 5,

3.23.1 AEOHME

K AT WILLTF D 3 B TRERR SN D,

DHTEREFRz— 2 FHE L TEL,

QRAARLE AT EH S,

(3) B HEkIFR =1 — /S 2 % A ARSLOFARUENRIC R T T 5,

ZOHATHNE, 77— MIOKRIZGRZBZ 2720, ¥—U— NRBEHa— ~2F )
RKDOEICF—T = REZBXTDTHRENRR, Flo, 23— SRAEHELENRICHE 5 DT,
2 —FOEHENDIRN,

1) BEMRI—/IX

HJERIER 2 — N RZITRFFF 2 — A% 9, FiaFa — S REZ OO ENR H 216 Th 5,
F— ORFEIT A AL L LD E RN ENENRFETOEME LFROFMAF L VWS Z L TH
Do ZNUCE-TRERXZGELND, FH _ORRILT —2NZNENI T EThHD, ZhITX
S TERR L EFOND,

2) BERXOELE
HASL ORISR OB & > TRl s 5, AAFREOSWVEILAIRTRELNL TH
Do SOROMELIZITRERMNT. ST, 70 D ONTER D Tt & R & - CTRHIl T %,
HKENZIZLL T 0@ Th %, BIFHROMLZ a, 7—F =X)L HLEXE b &E
#£I 5, £ a & b ZREIMIT. CHIMNT. 2o NRY ZUMITT 5, Zhick->T, a
& b BILHILR Y ZIT BRI SN D, RIC, CEICH LT, ZTBELEVESE (£ 1D 2H
535, BIEX. AAGEORVZTOMEZEE L TEELNMAICRELLZLDTH D,



T, BB L RME 2 7228 b SCH OBl (FhE ) 2Bl & - TRt %, BT,
X O#EZ [SCERE OIEPNEIIES ) & TCERRS 2213 /NS <R 5] OO
WO R/METET, RAMETEIGHETE TRO D, Zods, LEOES L1, BXHE (AAFET
ICRDILEH) NODOROZITDORS TH D, ZHUTE > T, IO CHIOEREZ B2 X 5722
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Te OPLRFHIEE = TlE, BENRHE, AFEHE, 7 A b& > hO ZFEOFHLIFEIC DN T

M EHED TN D, ZIHOFHITFEICKH L TEBIEOAEEAEEDOEZE XL THE LI-ONRE 4.1.1
Thbd, BEMRFHMETEE L. TADLDLI VIV L DADBRD LM TIETHA 9,
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ui%ﬁiﬁ*ﬂ (EXFEﬁEQIEE) n:|:1ﬁ1|_§/k}—£
EEEE O X O
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TAMEYE X O O

# 4.1.1 3FEHORHE TR 2 F Bt D A 5
(O FBWEH Y . X FBERL)

FEA O FIE 2 R BRSCRIN, FHIEEMEORE GRRRRE), FEEORMMEORE, © 3 BT
TEZ D, RBSGEROBRETIX, BERHE & AN FEHm AT G0 D EAE 2 | Z3UBR S & 8 IR
BDIENZNDICH LT, TA ey b TIEBEORMBREZE 2 TEAMICHRB A EINT 5,
Zolzw, BEREHEE ANFFHEIL, RBSOERICEBME NS L VWR D, —FH, TAMEY ME
THIENR D72, G EO BTl AFFHiA Adequacy <° Fluency 72 &% < D ARG 5
RETHVEBMER S D, 7 A My M THRREEICEET 2 FHAMBICEEGR) & LT
RETHIORBIEIRE N, —J5, BERHEIL, TOMWE E. AL T RE R < ORFAM &
ETHO, FIIROBLENDIT THM) 2K THL, ZOTOFFICHIRE VR 5L 72
STELT, FEMENME, HBEOFHEREDOER TIX, HBFEMMIL LA, 7A MY b
LS =y FEAOTHBICGIHiEZ D TR Y . KBRS 5, —FH. ATiHmix, 7F
i DR FE DT ~OFFROES . FIRSEICHT 2B HIERNDY . FRME D, =
DX D RO F CTEFMTFIEIZ DWW TEBINEE TEX 2R THMRT 2B I3 Sh TV b, 7'&3(
T, HEROFIAEBSE TE < b T ad ATiHEICE B LU, FEMERE B c o Rl
DNTELET D,

4.1.2 AFFMIcHSTEEHBEDOES
NFFHIIZ 380 TE 7R % 5 A ] O 7l O — BeRP(A) IFRHT O L BIE 2 | S F5E & L THIA T
&0, ETABRIC T 2 TREMEZ B E L 727 Th 2 Kappa REEK & BR< Hnbns, Ki

_ P(A)-P(E)

1-P(E) )



THZ2 bbb, ZZTPE)T, £ 2FHbE S EARICHE Uiz 5 2 2R Th 5, Adequacy
X Fluency I3 5 BRI T 502 HP(E) = 1/51272 %, WMT2007 TR 541 TV % Adequacy
& Fluency (%9 5P(A) & K D% 4.1.2 (Z7: 9 (Callison-Burch et al., 2007),

P(A) K

Adequacy| 0,380 0.226
Fluency | 0.400 0.250

7% 4.1.2 WMT2007 (2317 % 5t il o — K (P(A)) & Kappa #%2%£(K)

K Ofiiz %t L ¢ Landis and Koch (1977135 4.1.3 ® L 9 gl x5 2 T\ 5,

K & R FR
0-0.2 slight
0.21-0.4 fair
0.41- 0.6 moderate
0.61-0.8 substantial
0.81-1 almost perfect

7< 4.1.3 Kappa fRE OBk 5 iR

ZHUCHED & WMT2007 (281F % Adequacy & Fluency @ Kappa #2%&i% fair & 725,
BETARIZAN2014) 78 A BhREi D A 2 5Hli 21T > 72 & Z W72 NTCIR-7 D JE H 7 % 27 \F
A7 — 2 (Fujii et al., 2008)I2>WT PA)R K &R & ZAHFK 4.1.4 DL IIToTz,
NTCIR-7 Tix 100 XORBRCITHK LT 15 ¥ A7 AOEBEIRRE RS STy, 2 b
1500 SCOBMBERRRRE B2 3 NOFHlE TRl L7-, FHliE OMAE DL 3B HDH72H, 22
THW=T — % %03 Adequacy & Fluency (Z%f L CZLZE4 4500 aFAfixt & 72 5,

P(A) K

Adequacy| 0.441 0.301
Fluency | 0.339 0.174

# 4.1.4 NTCIR-7 ® JE %7 % 2 7125\ 5 iHl#E O —EEKPA)) & Kappa #%235(K)

WMT2007 & NTCIR-7 % thife9~ 2% & . Adequacy TiE NTCIR-7 D 5H P(A)R° K 8 k& <,
Fluency (£ WMT2007 @1 5 N KZV, NTCIR-7 OfflE Adequacy T fair 7273, Fluency Ti&
slight £ 72> T 5, WTFHNIC L TH Kappa tR8UTH £ 0 K& < 7o < FHAME D E B T O %8l
PR TE TN D LTV,

4.1.3 AFFHMEDHEREL

AN TR 31T 2 iR & I B BIE DS TE Vo T, FHlfEZ MRl > Z L 25 %
5o AREILIETIL, —ERNERICE 22> 72 NTCIR-7 T? Adequacy DT — Z 2O\ TDH
BET D, # 4.1.5 ([Z1E. NTCIR-7 TOFHIZE ] OFEALIE D &AL G DI+ 5 A R~
415005, BIZIEH 1 OFMEE(EL &3 25)28 3 Ll Lz & &, [F—HAITx LT 2 OFF



fiEE2 &3 2)28 2 &Fi L72E$0E 529 Th D, # 4.1.5 Tl., M2 MERT 572012, 7F
i OS2 AN ZT-HH VT WE, # 2 Tkt o# L 9000 & 725,

E2\E1 1 2 3 4 5
1 1324 736 319 59 0
2 736 736 529 108 15
3 319 529 734 366 70
4 59 108 366 528 313
5 0 15 70 313 648

# 415 NTCIR-7T D JE BT X 27 1ZBIT 5
A2 HMEEE(EL & E2)D Adequacy RPAfhfiE O #EE

E1 312 1X 3 LaHli L7z & & TH E2 OFHIMEIZIZH > 2 &%, £2 T E1 OFHfEZ
MR LT 5, BL 251 LEHIT 5 & & B2 ORI £ & HHRESE XOLT 5, X070
{1, .. BIOKMEE & DHERNAITE 4.1.6 DL D ICHETE 5, #£ 4.1.6 IZILFHME(1 ©) & HEHER
Zox)brLThD,

# 4.1.6 E1 OFFHEE I %45 B2 ORI O meRZEHk &
ORI, EEIME (L. EERZE(0 %

BIZIE EL A 3 LRl L7z & X121 E2 23T 2.67 LaFli L, HEHERZEIX 1.05 Th D, XOh
5 XOOHeR S % X 4.1.1 OEMO¥E T T 7 (FENRT,

WIZ, ZORBRAI % A CTET MET D, IS BN, pliEn, p D ZDODRT A —H
ZHFD. i €{0,...,n} (2T DR PG) 1

p=(7) PP (2
ThHz2 bbb, Adequacy DA, flIFLL, ... .5l TH LD ZOFPHEAO, ... 4 FITBEIT S 2

LIZE-oTn=4 &35 LNTED, “HNMOVEME u N LIRHERE o N 1T
fy=np (3)
o =vnp (1-p) 4)
THZOND, ux=ux B LIZE-T, £416 DuxPHR@IHESTRTA—F p &
RKDDHZENTED, TOZHGAAET ML DMERERE YOH YOLFT5L, NI A—X
n,plIF41.7TDOLIIEHETE D,
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Probability

Probability
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p 0.1590 0.2564 0.4181 0.6689 0.8810
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EFR 418 EHIIT D E, “HOMET VDI, FERERED/NS L 2o TWND, IHIT, K4.1.1
WX YOS YODRERSMAHAMOE ST 7GEE)E L TORLTH D, X & Y OOfmITHEmIC
HEILTWD,

1 0.5001 0.3058 0.1146 0.0120 0.0002
2 0.3784 0.4217 0.3295 0.0972 0.0059
3 0.1073 0.2181 0.3552 0.2943 0.0660
4 0.0135 0.0501 0.1701 0.3963 0.3255
5 0.0006 0.0043 0.0306 0.2001 0.6024
Un 1.64 203 2,67 3.68 452
Oy 0.73 0.87 0.99 0.94 0.65

#£4.1.8 “HGMET M & DR, FIE(u N, BEERZE(o N)

4.1.4 AFFHEECEHEORLAZE
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DLFMETH Y . BB TH D, FHIMEOMAEGOEHITITHE A H LR, 2 2 Clk, B
i OFME DB A D HiEEBLET D, kt1 NOFHIENFTHMEZIT S & &, HHiH0#HE
RIS m % 5272 & o k A0 55 1 3 HORME A 52 5 FHE 2 e84 L LT Yy
(m=1, ... n+1;i=1, ... & T5, T_TOIIZHONT Yi RN 4.1.7 1ZR77 Y L 7l —DffgsR
540 BN, pmIZHE D EAEL L. 2x0i#] D& & Ywi & Y (3. CTh D EIRET D, Z DR,

k
Zmﬂzzzyﬂmi (m=1, ..n+1) (5
i=1

LB & ZX0, ... ko lZfEE &V . HO T IESA Br(kn, pm)IZHE D, ZMO I & FE R
FRB) E@IZHBE N Tna kn Tp % pm CHEEMZ-LDO L5, £ C 200 [15lI0HE &
B A

1
u™W=_zM™+1  (6)
k

\CEBEHT 5 L. U TEAES n pm+1 Th D AZUER 1T ,n pm (1-pm)/Vk&E 72 5,

NTCIR-7 Tl&, 3 AOFHl#EZ & - TRl T OO T, k=2 & L= HEOERES £ 4.1.9
DEIIHFELND,

E1 OFHMEIZ %9 2 (B2 OFHifE+E3 OFHGE)/2 DEZHERERI LI bDEW LT &%
DOWERZAANDE 4.1.10 DX 51272 D, ZORIILEHE EIEERFELRLTH D, —F, X(6)
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(E2+E3)/2\E1 1 2 3 4 5
1 420 170 65 7 0
1.5 340 274 108 14 0
2 267 243 153 22 2
2.5 122 184 211 64 7
3 48 117 190 104 16
3.5 13 50 163 128 27
4 9 20 86 141 78
4.5 0 4 27 132 150
5 0 0 6 75 243

F 419NTCIR-7T D JE VT X R7IZBIT A
H 72 25 O Adequacy HEEEL OFEME & (E2 OFHEE+ES O FEAfAE)/2) D4 E

w\.W W(l ) W(Z) W(S) W(4) W(5)
1 0.3445 0.1601 0.0644 0.0102 0.0000
1.5 0.2789 0.2580 0.1070 0.0204 0.0000
2 0.2190 0.2288 0.1516 0.0320 0.0038
2.5 0.1001 0.1733 0.2091 0.0932 0.0134
3 0.0394 0.1102 0.1883 0.1514 0.0306
3.5 0.0107 0.0471 0.1615 0.1863 0.0516
4 0.0074 0.0188 0.0852 0.2052 0.1491
4.5 0.0000 0.0038 0.0268 0.1921 0.2868
5 0.0000 0.0000 0.0059 0.1092 0.4646
Uw 1.64 2.03 2.67 3.68 452
Oy 0.63 0.76 0.90 0.90 0.59

# 4.1.10 E1 O FHEIC 3 5 (B2 OFAE+ES O FEANE)/2 O RES AL &
ORI, EEIMHE(n W), EERZE(o w)

NT U U@ U® U@ u®
1 02501 | 0.0935] 0.0131 ] 0.0001 [ 0.0000
1.5 03785 02579 ] 0.0756 | 0.0023 ] 0.0000
2 02505 | 0.3112] 0.1900 | 0.0165] 0.0001
25 00948 | 02146 [ 02731 ] 00667 ] 00009
3 00224 | 00925 02453] 0.1685| 00085
35 00034 | 00255] o0.1410] 02722 ] 0.0501
4 00003 | 00044 00507 02749 ] 0.1854
45 00000 | 00004 00104] 0.1586 | 0.3922
5 0.0000 | 0.0000 | 0.0009] 00401 ] 03628
©y 1.64 2.03 2.67 3.68 452
oy 0.52 0.62 0.70 0.67 0.46

#4111 “IHSARE TV ORERE L PIE(L ), BRERZE(o v)
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UODIEEENR 1 & 1.5 DEZATREN, 2L, K411 105b05d LB, PRO=1)>P(YD=1)
THDH 17 . PRO=2)<PYDW=2)TH D Z ENREKNTHAH, " HEOGHETIVORHEEZBND,
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4.1.4 FHBEEL OB K 2 YR 2= DR
(Om:FHMfE m OFER A, MmFHifE m O E 7 L 5540)
41.5 HBbHYIC

ANFeHli O BB LR T D22 2B E LT, AFHMEORRZMRLEKRE L TEHR, =
AT T V& DT Lo, FHEEBA 09 2 & CRMBE O ER Z28 8D L, FHlioR
BMER ET25 Z E MR TE 12, LM LB OET VA0 &R & ORICTEBEN R o b,
ETNDORBREEDORETH D,

ANTFFHC T 52 &8 M %21 E S 2 TR E LT Acceptability (Goto et al., 2011)<° Ranking
(Callison-Burch et al., 2007; Nakazawa et al., 2014)7¢ & OFMEMENRE SN TV 5, Elik
WEREBREDOEBMEZ N LS LDITINA T, FHBfERE R CORBMEZ N ESE 50N D
59

SEXH
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4. 2 XOREEZBELEET v 7 ICES5< ABRHIE
eHpFE A B

421 [FLBHIC

FEEHEIER DI BIZLE A BEEM IS 2 =— AR L TV 5, TD X 5 2Rz, 8
16, Hx e BERHMIES SRR S TS, BHEEHEIL, BLEULK NIST2IO X 5 |2 n-gram —
BR|I2HS < FE, WERB, ROUGE &V — x4, METEORB!, # LT, IMPACTSI® X 9 |[ZF
¥ IS FE, £ LT, RIBESUO XS IZEEIRICE H LI FIEICRELSEIND, AR
BT, Fr o2k S< BERMIEICB W T, XORE & 258 U7 a2 aTdE 7 B BhiaF L %
BET 5, B2, BRFEL HBFHMEE IMPACT (2 L, 2R FIEOFINEEHERT 57200
PERERHI IR 21T > 72,

4.2.2 FroUIcE S BEEFMEEICHITHMER

METEOR <° IMPACT 72 & O F v o 7 (2 HAS < BEFHIE T, #EIER 27 2030132
VAT LFRENFTERESND IEMR, BIH, ZHERE ORI T—EHGEARET S, £ LT, —
HBHEENER T 56, TE o208, i, Fr o7 &R Z L TR TH L AT
EHEMT 5, BiZ, AaT7E2EHT 8, Fy o 2ix LTk SNz fliE v AT AR A US

BERER ORERRHGES CEID Z LT, 2a7 % 0.0 205 1.0 ICEREL TS, ZDOXH%RAa7d
S%Hj BWTIE, XOEEREWEE, BEIERNZA a7 B 5S8R s 5,

Bl 21X, ZHEERMY “doctor cured a patient”, A7 AGRZAY “doctor treated a patient” D4,
F v 71X “doctor” & “apatient” ® 2 OTH D, —F5H, A —EHFEIISHIRFD “cured” &
VAT LR O “treated” ThH D, SR E VAT LAFROMERHEIT 4 TH D728, BT
% il 2 DAR—EHFEOEAZL 025 (=1/4) L7ed, BT &, Bz, MEREGERD 10
Tho%e. F—BHFBEOEMISWMINT 0.1 L7225, AL, %i&ﬁi@ﬁ@? EHFED
HANRKRES BR-TNDLZEH2EWRT D, TO/RE, FXDOTHT P A—BHGE 1 B HES
MRENWTED, 2Aa7OKRFRIETEZHL<, BROFITIEX, ~— ﬁ@ﬁ#lofﬁﬁétif
FEREIL 0.75 (=3/4) L7225, FXORE, —EBHGE S A —BHE b MEEEEN DRz, B
FEOBAIENHARTREL D Z LIIUARTHD, L, BEFHIO X 27 TlXZ D AIC

u\fﬁar@zxz%k%x Hvb, HlziE, R—EHEZE “cured” & “treated” 1X. EEAIZIIAR
—HTh o THEMEMIZ <£ﬁofwé&w5ﬁfiﬁwo%@k@ﬁ@ﬁﬁ&x7mﬁw

T, A ﬁ@%@iﬁ#kr k%<&5*eimﬂe%zan F3C ’@éie*mﬁﬁ
WA D, LEER-> T, BXOHEITE, A—HHEFEOEREAZ/NSIL L, A7 2 ﬁ<
AL EERRETDHETTF Y o0 ﬁo<§@£ﬁ% wfﬁw&%z%héo_@;oﬁﬁ
RED . KRIETIE, XORSEBELLEF v o7 I1CE5< BERMEEEZRET D,



XOESEEFBRLE=-Fv oV I1c&D < BBEHE

KETIETF v > 712353 < HEEHEYE IMPACT (2% LT, XOR S &% 8 LIz EAST 215
3%, IMPACT 13F v v 7 ZIRET DB, R—EHFBEOLEMEZET 72012, HxDF v
VIDREEXTTOF ¥ 7 OMEFEREANTNS, T LT, —BIRESNLETF v 71
BT 2aT7#EH T 5, —BICRE ST ¥ > 7 13 @ISO T LT 5, ch 13~
DF ¥ 7R LTND, BIFNTA=ZTF ¥ 7 ORIIIKHTLELDITTHY, 1.0 ED
WThHD, 774N MEIZIE 1.2 ZHNTCWD, 20D Ch_score %AWV, (1) X 0 SHFRITK
TLHHEE R Q)L VAT AFRICHT LA PERDDL, RDEQDRTA—H alTF
¥ T DWONRBHGRE VAT AFRIZBWTER LGS, Z0F v 72 ED X HIZAaTIIK
M0 EHETH72DICHNS, LOLTELTEX B, 1.0 THOIIZETOTF ¥ 7 %A
BOEALTAATII KIS, B, £%@ﬁmr%§&ﬂﬁf%5’&%%%ﬁéoﬁm
0.0 (CHWIEEFENEDO R D F ¥ L 713 A a7 IZiF L A EM S\, Bib, FENEIC B LVEE
fichszLaERTH, (D, 2k M%%MZDRQ: PrERANT, XWX 2a7zRkHd,
YIZPREVEONDHETH S,

1

RN 1(6( x Ch score) B

R= (D
mbB

™=

p_ ( YRV 1(0: x Ch score)) @)

nf

Ch_score = Y.neen num length(ch)? — (3)

(1+y?®RP
-’ 4
score R+ 2P (4)

ZD X H 72 IMPACT (2% L T, XORIIHEISS BEASTEMNE5T25, £ LT, EASTEA
Han- B#EHEELZ APAC LFESZ L L5, 2O, EARMICELSIFIEAQ) & @I m
T 5, £lo, BAOMEOHEE L UIEEB 2 6508, SRENEPHERICESE BADFHE
XD D 2 SO B#EEHMEEL HWD, AlETIEENEi APAC_ M- APAC_BIEFESZ &
LT 5,

APAC_1IZUL T ORE Y 2a7 2Rk 25, KDV XLOR SITHESSEADRHEX L o T D,
m & nIXBIRE VAT ARENENOHEEHES T D, Ch_score 1ITX(3) L V5 HILAHIET



b5, ZORMNEVEONLIESLE RE PORESFIINAD Z & TLXORSITG CIEAD
IfThinns, LT, KB E@DHERERMWDDO RE PELTRAAT%2RD 5,

1
B ( RN~ 1(0: X Ch score)) + weight\P
e ( mF + weight ®)

1
p= ( Y RN= 1(05 x Ch score)) + weight \F ;
- nf + weight (©)

( 1.0
weight = { \log(m+n)
0.0, Ch_score = 0.0

B
, Ch_score = 0.0
) (7)

JNT, APAC 122V TR %, APAC_1 Tl B E & A7 LROMMEEL m & n %
NZNCHS BARFHEL R L PENTIICE OERZMN 5T 5, UL FICZ OFER 27T,
RAIZBHEFRUCE S EATH Y, K@OICHND, 2 LT, RADIZT AT AFRICKTT 2 HA
Thy, KOTHND, ZOXICLTHELND R POEEZRMITHND Z L2k h | Kk
7R 2 a7 &R %,

1
YRV (@t x Ch 4
( ({I mP SCOTE)) + 0.5 X weight_m
R= g
20 (8)
1
RN 1 XCh H
( (a' oy SCOTE) + 0.5 X weight_n
P= 5
20 ©)
1.0
weight m=——— (10)
log(m) +1
1.0
weight n=—— (11)

log(n) +1



4.2. 4 ERERTMSEER
4.2.4.1 REBRT—4

BT — 21X, NTCIR-7 7 — # 10 TN WMT14 Metrics Task 77— # 111 % 7=, NTICR-7
T—ZI3EA, AERMGROY AT LR, ZHRERM RS TS, VAT AFRIEEAICBNT
(3.5 SDOBEMEIRR > A7 L7321 100 LD % AARSUIFRR LIZRE RSV E TR Y |
#1500 DL AT AFRDBRIES L TND, HIITEW TR, 15 OBIREIER 2 7 ANZ 1241 100
XD H AL & SESUIRIIR LRV B TR Y (G 1500 LD v 27 LARMERBES TV 2,
ZRGRICITEMAR & L THAI, JXZNEN 100 LT ORI TND, AFFmIE 340
Sl N adequacy & fluency OIS LD 105 5 £ TD 5 BTt el 2 5hE L 725k Fn
IR TWD, 2ol 5 BERHMIC W TIEL, FHEES EWIZ EEmWEEHE L 725, 4BIE 3 4
DFHIEAE DA A2 DTV D,

WMT14 Metrics Task 7 —Z13F = 255 (cs) —345h (en). FAVEhE (de) —345hH, 77
ZGE (fr) —2555, v o7 4 —if (hi) —&GE, £ LT, v T8 (ru) —sEEH ORI M TO
VAT DR STV D, BERENER o A 7 A DT escen 7Y 5, de-en 7% 13, fr-en 7% 8, hi-en
239, ru-en 7’ 13, en-cs 7% 10, en-de 7% 18, en-fr 7% 13, en-hi 7% 12, = L C, en-ru 2% 9 O}
110 TH D, F7o. ZILH OEBEEIRR > AT LA AER LT v A7 LFRO L csen 78 15,015, de-en
M 39,039, fr-en 7% 24,024, hi-en 7% 22,563, ru-en 7% 39,039, en-cs 7 30,030, en-de 7 49,266,
en-fr 7% 39,039, en-hi 7 30,084, = L . enru? 27,027 DFt 315,126 TH 5,

ZIRFRIZ NS DV AT LAFRICKHT 2 IEMFR & LT, csen 7% 3,003, de-en 7° 3,003, fr-en 7%
3,003, hi-en 7 2,507, ru-en 7% 3,003, en-cs 7 3,003, en-de 2% 2,737, en-fr 7 3,003, en-hi
23 2,607, LT en-ru 7% 3,003 f2fit S TV %, NFRHlIFHIEE 25 5 DD 2T LRz |
FEXIRHI &S LT 12056 5 £ TO 5 BT 21T o T R RE SN TV D, ZOEE, mWikho
AN A YA R DRV SN

IMPACT, APAC #{2/3F 2= OEIZIZT 7 4V MEZ AW TWD, £z, AARZIZx LT
X MeCabl2lZ W T, b EZXE{ToTWD, 3Txf LTk, it /z7F A ME2Z2D
FEFEMHL TS, BLEU 121% “mteval-13a.pl” #f\, 472 =3 »iZid “- -international
-tokenization” ZfEH L T\ %,

4.2.4.2 A&

M. BENEfEDO A 2T & ATt 2 27 L HOMBREEZ RO D Z & TliroTz, TO
BEIZiX, system-level & segment-level Dl H1Z DWW CTHHBARE A k7=, NTCIR-7 7 —H 2D
WX, system-level & segment-level (Zxf L C Pearson OFHBIf%%. Spearman DJIEA;FHEIF%R
¥, = L. Kendall ONENFHBMRE &Rk D 7=, £7-. WMT14 Metrics Task 7 —Z (2B W T,
system-level % Pearson MAHREREL, segment-level (% 2 D BERHiiED A 27 & N FiHt o
A a7 ORNEIZHFED < Kendall @ ¢ K5 Z & Tl 217> 72, system-level ® A\ FFH
1% TrueSkilllislz W TRO TV D, ZD L 972 WMT14 Metrics Task OFFAli 735X 3CHk[11]i12
HEPLL TV D,



4.2.4.3 RERHEER
K1DHRAIINTCIR-T 7 —F ZH W FEBRFER., £ LT, £ 5702 H%K 812 WMT14 Metrics
Task 7 —# # W= ERAERZ /T, K5 ERTO “07 WO, FEWMERR S AT 20%%
RLTVWA, £6EE8D “0” WO, A7 OR/NEEZIT S TZBEDOLT O ER LT
W5, E£72, K5 0NHER 8 DRKFOEMILHBRHMEEDH TR B AHBBRERE N7 Z L &R L
T3,

#Z 1 NTCIR-7 7 —#IZH\) 5 5% HEFIFR T D system-level DFHEIFREKL

Pearson Spearman Kendall
adequacy fluency adequacy fluency | adequacy fluency
IMPACT 0.178 0. 449 0. 300 0. 500 0. 200 0. 400
APAC_, 0. 169 0. 442 0. 300 0. 500 0. 200 0. 400
APAC_; 0. 155 0. 434 0. 300 0. 500 0. 200 0. 400
BLEU -0. 199 0. 184 -0. 100 0. 200 0. 000 0. 200
NIST -0.471 -0.013 -0. 300 0. 100 -0. 200 0. 000

# 2 NTCIR-7 7 —Z |28\ 5 5% HFIFR T D segment-level DOFHEIFREL

Pearson Spearman Kendall
adequacy fluency adequacy fluency | adequacy fluency
IMPACT 0.661 0. 587 0.632 0. 583 0. 468 0. 429
APAC_, 0. 669 0.593 0.641 0.591 0.476 0. 436
APAC_; 0. 684 0. 604 0. 657 0.603 0.491 0. 447
BLEU 0. 399 0. 415 0. 329 0. 389 0. 231 0.276
NIST 0. 301 0. 342 0. 257 0. 335 0. 180 0. 235

# 3 NTCIR-7 7 —# 23T 5 HIEFIFR T system-level OFHEIfREL

Pearson Spearman Kendall
adequacy fluency adequacy fluency | adequacy fluency
IMPACT 0. 849 0.919 0. 838 0.824 0.670 0.651
APAC_, 0. 849 0.918 0. 838 0.824 0.670 0.651
APAC_p 0. 841 0.921 0. 838 0.824 0.670 0.651
BLEU 0.730 0. 881 0. 567 0. 552 0. 498 0. 440
NIST 0. 688 0. 874 0.577 0. 549 0. 498 0. 440




74 NTCIR-7 7 —#IZEIT % HIEFIER TP segment-level DOFHEIFREL
Pearson Spearman Kendall
adequacy fluency adequacy fluency | adequacy fluency
IMPACT 0.593 0. 598 0.577 0. 582 0. 429 0.433
APAC_, 0. 608 0. 609 0. 594 0.597 0. 442 0. 445
APAC_; 0.617 0.619 0.612 0.613 0. 457 0. 459
BLEU 0. 446 0.470 0. 435 0.463 0.315 0. 338
NIST 0.412 0. 507 0. 387 0.431 0.279 0.314
#£5 WMT14 7 —XIZBIT 5L S5EHLHEZEFFRO system-level DFHEIFREKL
fr-en(8) | de-en(13) | hi-en(9) cs-en(5) ru-en(13) | Avg.
IMPACT 0.963 0. 831 0.921 0. 962 0. 817 0. 899
APAC_, 0. 962 0. 826 0.915 0. 968 0. 817 0. 898
BLEU 0.952 0. 832 0. 956 0. 909 0.789 0. 888
APAC_q 0. 963 0.817 0. 790 0. 982 0.816 0.874

#£6 WMTU4T7T—XIZBIT5%

S ot

5 HLGERER O segment-level D FABITREL

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

(26,090) | (25,260) | (20,900) | (21,130) | (34,460) Ave.

IMPACT 0. 363 0. 275 0. 287 0. 205 0.278 0. 282

APAC_; 0. 364 0. 275 0. 287 0. 200 0.277 0. 281

APAC_; 0. 364 0.271 0. 288 0. 198 0.276 0.279

sentBLEU 0. 352 0. 261 0. 257 0. 189 0. 249 0. 262

#7T WMT14 7 —ZZ81T 5 5500 b % S5ERERD system-level DA BILREL
en-fr(13) | en-de(18) | en-hi(12) | en-cs(10) | enru(9) | Avg.
IMPACT 0. 948 0.373 0. 958 0.976 0. 929 0. 837
APAC_, 0. 948 0.372 0. 954 0.976 0.929 0. 836
APAC_q 0. 950 0. 346 0. 940 0.973 0. 929 0. 828
BLEU 0. 937 0.216 0.973 0.976 0.915 0. 803




# 8 WMT4 7 —ZITBIT 25550 b LSRR O segment-level OFEBAIREL

en-fr en-de en-hi en-cs en-ru
(33,350) | (54,660) | (28,120) | (55,900) | (28,960) Ave.
IMPACT 0. 254 0.211 0.213 0. 291 0. 390 0.272
APAC_; 0. 253 0.212 0. 209 0. 293 0.388 0. 271
APAC_y 0. 253 0.210 0.203 0. 292 0. 388 0. 269
sentBLEU | 0.239 0.193 0.197 0.272 0. 368 0. 254

4244 E=E

F£116E 4 XV, NTCIR-7 77— X 2B T system-level OFHBEREIE IMPACT, APAC_
1. © LT, APAC_p DI TR E 727372\, Pearson OFBARIEICE D DZERH D . IMPACT
DA TE VBRI Z R L TWA 0, Z0ZEIT/NEV, U3t LT, segment-level TiX, & T
IZBWT, APAC 1728 IMPACT, APAC_; LV & mWWHBREZ R LT, £7-, APAC_ 2BV
THRTOMBERED IMPACT LV @WMEZRL TEY | XORIIZESSEADTHAIIC
BB ohb,

Fb5mHF*K 8 LV, WMT14 Metrics Task (23 Tidk, IMPACT A3 b @O FRBIRE Z 77 L
APAC_u 3 ARWHBIRE 2R LTz, LarL, £ 5 DL FENHEGED system-level (20T
IZ. IMPACT & APAC_y & ORID “Avg.” OZEIFHK 0.025 Th L0, ZOMD “Avg.” DZEEIT
0.0l LT &Aoo TS, LTEN-T, EAMIZIIXORE SIZESS EASTIZLAZEITA LN
mhholebZEZHND,

RIPHERS LD, XOEIICHESSEASITOEAIL, segment-level DFEAIEE DM LI
B THoT=EWVWZ D, WMT14 Metrics Task IZEB W TIIIREFIEIC L DA RE B MITR 7
o7, NTCIR-7 7 —ZIZB W T, ETFEOAMEL R T,

425 F&®

AHETIZ, XOESEZEE LT v o 7123 HEEHEE APAC #1828 E LT, BEFIET
ILF v o 71255 < BENREHIE N FE WS R L TIREITRWA 2 7 245325 & v 9 R A 2 f#
RT D720, BOIR L TEA—HEHEORAZBNT 52 L2 BN E L TEADITZ1T-
TW5, Zfiiﬁi“@‘ THEFHE IMPACT (26 L CEASIT ZEA L, AL BREES 2720 DM
BERTEBR 21T~ 72, T DOFER, NTCIR-7 7 — ¥ @ segment-level (233 CRHIFEE D\ LA A
bz,

Atix. W DRHIASEE, FRIC system-level OFFAMREEE O 1) 1D 7= b D B BhFEMIEIC DV T
WFZEIZHL Y #Te T ETH 5,

HHEE
Z OWFFEIZESLIE IFAIFFERT & O L EMFFEICBEE L TIT LTz,
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5. 1 JERFHMERZ OIE B

(NALBEFI RS VTR

— PR D AMIIER O FEFM & LT TR e ) 2 E L, MR ORHEIC B3 5
i D TE2[1][2], AFE TOREMOESIILLTD 5 1 TH D,
EAARA B A D7 OITReFF SCE 2B EIER - 2 56 ORFh
NFaE, BB, - H BREh
FHEAT A B R
KR LT HEFEOM : HARE, JGE, PEEE
P FEORAR, HARE FEB T 5720 OFfE, SRRk~ OER
WEAEEEIC S &Rt & SR S 3 RIDE 2 2 Bk L7z,
©20144E5 H 9 B  AFEOTHE R EORE
- 2014 4F 10 H 24 A THRE &L 4B OIEEFNE IOV T O
©20154F 1 7 23 H A&ty & AF RIS HFOREIZONT
IEENE, AFRHli. BEGHME. 7 A by D 3 DD T A= TIT o7, MEEZLIT
RTA, FEIC OV TEIAREDO KGR FE ZEH 2 & 720, AFFHEIZE L TlE, NTCIR-9[3]
DFEH, BEOT—ZZXGIZLT, 77U N =V U I X572 £ L7, ik
WAT2014[4] TOFAM FIEEZ R CEICHEA L b O TH Y | RIFEOG LB Lz, BEEE
B LTl FEAE & [AERIC WMTI(5]35 L OF NTCIR (23317 2 B BRRIRE R okt L C&FE o B B
A A L ANFREAG & OB 2 08T LTz, AFEITS AN B R LIF Ly HBERHEFE &
HANNAZFAG LTze 7 A My MBI LT, PEFENS B ARGE~ OB 2 5512,
TANLERB NS = BT LTz, £7o, WEBX—ZATHBIIZT A MR TEDL VAT AT
ANty NOT—=F ZMBPIANLT,
SE 3
(1] $ERFAME = B RGN, #ak 24 42/& AAMT/Japio #7F#i 7 =#R 72 chap. 6,
pp.37-104, 2013 43 H,
(2] JERFFAM 2 B - MEIRRGTA, 76k 25 /4 AAMT/Japio 4577 # 7 2 chap. 6,
pp.61-82, 2014 43 H,
[3] Isao Goto et al. : Overview of the Patent Machine Translation Task at the NTCIR-9
Workshop, Proceedings of NTCIR-9 Workshop Meeting, pp.559-578, Dec, 2011.
[4] Toshiaki Nakazawa et al. : Overview of the 1st Workshop on Asian Translation,
Proceedings of the 1st Workshop on Asian Translation, pp.1-19, Oct, 2014.
[5] Ondrej Bojar et al. : Findings of the 2014 Workshop on Statistical Machine Translation,
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A e

Proceedings of the Ninth Workshop on Statistical Machine Translation, pages 12—58, June,
2014.



5. 2 NICIR-7 PATMT 7 —# D H AT —# (N WMT14 METRICS TASK

F— & % O BEREIIED A & G4

IR Bars
NIT = X = =5 —3 g URVF T ZERT A s
R LIRS R BRI 54t
IIALEFIR Y IR W

521 [ZL&HIZ

AW TIL, ZAVE CRIRRI R SC A U IRE L 72 B BhaFAlE O PEREREAT IC DUy TR R T &
72, BEEERIFHR PR TR OIASFHHSNTWEIEETH Y . 230, MO FFEITHARRGEEA L
BHTHHEDEZEZNGTHD, L, BEEHMEMEOFEIZMHEN, FEFEUNDFIEIZONT
b BEFHMIEICSLE R AT LG G, 2 LT, ATl EOT = RRFEL TETEY,
A L TN 2 S I T E DIRDUT D Do fE 2 D B B FHMLE O FHM 72 MR X9 I LR T d
HEEZONDMN, AXFTHMOREOHBNL THS THOHT=RMAESED Z LITAEETH D, £
@ié@ﬁﬁ;@\%;#%%g&_owf%x&ﬁﬁ%imﬁé’kkbtoKﬁif
NTCIR-7 PATMT 7 — & RI& HW\W = 3535025 H ARFE~OFHFRIC ﬂTéﬁ%%ﬁ&UWMﬂA
Metrics Task 7 —# Bl& W H BN D I —1 v /NEEASOFER E I —1 v XSFEN L REFE~D
BIFRIC X 2 BEIEHIIC DWW T, 5o BEEEME 2 VT T o 7o A X FEl OfE RIS DV TRk~
%o

5.2.2 NTCIR-7 PATNT 7—4 % AL iz * % 5

AEETIE, NTCIR-7 PATMT 7 — % O JGE D HARGE~D U AT AREXGUT, B EREE
R4 D A X &24T - 72, HENREME IS IMPACTM & RIBESBIGIT | % LT, gk BAK
Rmmwm%mwtoNWﬂR7HﬂMT?~&Tm5o®%mﬁ$vx%Avi@ﬁ%nt%a
B D > 27 LR ZZEI 100 SUFET 5D, SHERICIZ S AT AFR 100 ST L7 AFIC
% IEfEFR 100 XML S TR Y . ZNDEEH L, 7ok, HERHEERITHEE $ﬂfﬂﬁ%ﬁ
STWAHTED HRLTH DV AT ARESHRE P LEES UIERT LIMLENH D, £ 2T,
AT, BAICKT 500 bEZ LA ARERERMBENT R MeCab (MeCab 0.996) [101% H
WTITo 72, ANTFiHfiix adequacy & fluency @ 2 DOBLSE LY 3 4 DOFHGE S 5 BRpEIC KL D
SR 2T o ISR STV D, ARETIE, A XFHiZET 512H7-0 ., 3 4 OFFf
EONEMEZ > AT LIRS D B fm7e NFaEi & LT L7z,

WNT, A ZRHIZ A2 IMPACT & RIBES, % LT, kB RIBES (22 T BLIZHAT
T %, IMPACT (IR &< 2 >OF#Ez A4 2 BHEEHE TH 5, IMPACT 13— EHGED Ee T 5
HERS, BB, FY o 7 ICESE R a7 2HINT 20, IRRRDIFETF v o 7 ZIRET DI
ICEH/ENEL, —BICRET D ERREEL 25, =2 T, IMPACT @ 1 DHOF#E LT,



FX LI DESEXEBIRIIBITAF ¥ 7 OMEZEE L, XIHT KBS LY —FICTF
YU ERETDHZENFTOND, ZOBIZIILLFORD) L v EHEID score DIEN K E N
F v I HINEREIND, length@@x 1 >DOF v 70X, b, BEREEWT S, cnum
IXHFICBTL2F ¥y 7O THDL, £lo, BIET ¥ 7 OEIIIHTHERST/NTA—HXT
HY. T7xVMEIT 12 ThD, R@EIELDF v 7 O AT LFRESRERIZI T DXL
EOTNERLTND, TNNRKEIWVIEE pos DIEIT/NES L 720 THUNR/NIWIEE pos DfETE
K& b, RQD ik glETNENBIRE VAT LFRICBIT B %2 DF v v 7 OJFHEGED
NMETHD, £, mE nld, BERE VAT ARENENOEREGER CTH D, ZD XD 72T
¥ 7 BN OWRERFITE T O—FBHFEIZ OV THIFAIZIT DN D,

5
score = ( Z (Iength(c)ﬁ X pos)) (1)

cEc_num

pos = (1.0— |%—%|) (2)

2 DHOFEIX, VAT LARESHERMICB T 2T ¥ o 7 OHBIEDOENEZ ED L HIZAaT
I S 5035 /3T A= THRIRICHIFE CEX 2 812d D, T v 7 BN—RBITRE I NI
UTFoRX@M6GINHESE R a7 2/ 5, K@EBHRICKT L2227, t(4);t/><7A
RICKTTHAaT7 THDH, T LT, KEBRAaTOHEAXTHY, RE POFEERDDLZ LT
Emé KB E@DD a IFFENEEZ AT ICKMEEL12DDNRT A—HThHhDH, a DENPKE T
X, BRDFEEOF v o 7 F|ThoTHRAMNEND Z &R AaTItRkInD, AL, FEIA
DENWEER LRWEHEiE 72D, ZHUCH L Ta DEINNSWEEIZIE, RADFEIBOT v 7
FIFA aTioKmEsne< 725, b, §m®§wmﬁbwﬁﬁk@éoA7%~&a®77¢
U MEIEZ 0.1 THD, /2. BNIZTF ¥ > 7 FOREDHIFME DA S 2R LT 5, FIZK(5)
Dyl PR EIVHFEONDETH D, IMPACT /19522715 0.0~1.0 THH, KE2EIF

ERHI AN E

1
R =( 26 (@' 2 cee num Iength(c)ﬁ))F 3

mb

1

2E (@ X eec num length(c)?)
)

(1 +y*)RP
IMPACT =——-7—- (5
score R+y2P (5)

RIBES (33 27 AR EZIERE OFBEIADOI S 2 MET 5 Z L TR T 2T 5, HHED X



INFEINEDO K & < Beie 2 SREM O HERHHIZ BT, A TRkl & OEWHBEASE NS, FEIED
TEORPEICIL Kendall ® t #WVWTW5, D, —HEZEICHT 2853 % Kendall @ ¢ (2%}
TLHLHESADTELTHNTWD, RIBES 314222713 0.0~1.0 TH Y . IMPACT & Ak
WCREREIFEFEAE ., LL, 20X 9222 a70EHEFETIEH, VAT ARBHL M
O TV THXNHEFITHNGE, BVEGRMEONAaTRERLIENDHDH, €I T,
AT LTI NANT 4 A5 L, VAT LARBEL, ZHERE DB TXOR INKE B2
HHEICA AT #IMZ 5, RIBES O a7 ZUTFOREG) E(MNEVHoD, X(T)d NKT 1%
Kendall ® ¢ % 0.0~1.0 IZIEH/LL7ZbDTH D, R6)D PiIdEH=HE, BPIIXOEIICHT S
RFILNT 4 ThD, TUVOHOBELASFIZHWONDLE T A—=F a b BOT 7+ /V MEIZZENLEN
0.25 &£ 0.10 Th 5.

def a B
RIBES = NKT P BP (8

def T+ 1
NKT = >

()

T2, B RIBES TlE, HAGEOEIADN IR AB T, [R7 707V 7 LTS,
[ CEWROBOFEIRIZS LT, AMITEmARE 522012, FEIEZFAT %5 RIBES 2MEWA =
7 a5z DRI L TV D,

ZOFIETIE, ARBESRREZEY ML, TR0 ZITRIZESNT, BRPEDL R
WEEIEDOSCE T 2 BBV AR L TWD, 29 LTEMRESND XEHTERBHRE LT, ZhEho
ZWARICX 925 RIBES A7 DR KEEZ, TORIXOAaT LT LHHDTHY | FFIC
segment-level TORMIKEE DA E&2X > T\ 5,

5.2.3 WMT14 Metrics Task 7—#4 Z AU = A 2 (i

A CITEIZ, WMT14 Metrics Task 77— % DL S350 b IGE~D AT AR K OHGEN D
ZEE~DY AT MiRa MW T HBFHIEIC S T 5 A 2Rl 21T - 72, M L7z B #hakilsix
WMT14 Metrics Task (ZHEWTX—R2F A & LT &4 72 BLEUI NISTH2I TERDSI
WERN4 PERDS, CDERDS, % LT, sentBLEU Z#X—2Z 7 1 & L TCHWZ, BLEU & NIST
WZHOWTIE mteval-13a.pl” Zf#H L, TER, WER, PER, CDER, % L T, sentBLEU (ZD
WTIHFHREROFR = > v & L TR HHA STV % mosesdecoder1 723 £ TN D v A
T LWz, 7272 L. sentBLEU i% segment-level O A X FHliO A IEH b, Zhus D
— AT A A, kiR L7z IMPACT., RIBES, = L T, APACHSIZfEH L7-,

APAC X IMPACT OB CToH %, IMPACT LRIERIC, v 71l S3& 2 a7 #3HT 5
23 IMPACT Tl E WG A IZA—BHFEOHENSRE S 25 LW ) R Z T 5729012,
XOREIIS L TAR—HHGEOREALZ BEIRICEE T2 2 LN TE 5, L SREWGAEITIE,
A—HHFEOLELESTHIETREICRAAT /NS 8D T L E2BETTND,

AL PHMERZATOICHIVEA LI AT L5, 2R AFHIIZ O W TR D, v AT



LRI WMT14 @ Translation Task OS> A7 AR L7V AT ARBEEL SN TV D728,
Ziv b & iz, Translation Task (ZH2H S A 7CBEBEIRR > A7 LA 0%0% 110 TH H, 24 H 110
DOEMEIR > AT 2 DOWNERIL cs(Czech)-en(English) ~DOFIR 24T 72 H DM 5 AT A
de(German)-en ~OFRZIT 72 H DA 13 AT A, fr(French)-en ~DHFEREZIT 72 H DN 8
v A7 A, hi(Hindi)-en ~OFIERZ1T 72 b DN 9 27 A, ru(Russian)-en ~DFFR & 1T 7=
HOMN 13 VAT A en-cs ~DFFREZITHST2H DN 10 A7 A en-de ~DFIREZIT 72 H DA
18 Y A7 A enfr ~OFEREZIT 72 b DA 13 ¥ A7 A enhi ~OFEREZIT 72 H DA 12 2 A
7 A, £ LT, enru ~OFFREAT 72 DN 9 VAT LDFF 110 VAT LA THD, Zhb DR
WRER S 2T LDV AT LR A ZFHIAE N Lz, L7y 27 AFROEUT cs-en 2% 15,015
. de-en 7% 39,039 3. fr-en A% 24,024 3. hi-en 73 22,563 3. ru-en 725 39,039 . en-cs 2
30,030 3¢, en-de 7’ 49,266 3L, en-fr 73 39,039 3L, en-hi 7% 30,084 3C, & L T, en-ru 7 27,027
L DFE 315,126 L TH D,

Z R Metrics Task X 0 2k & =& D& 7=, NERIE es-en 73 3,003 3L, de-en 73 3,003
3, fr-en 7 3,003 3. hi-en 7% 2,507 3. ru-en 7 3,003 3. en-cs 2 3,003 3. en-de 7 2,737
. en-fr 2% 3,003 3. en-hi 7 2,507 3. en-ru M 3,003 XL Th D,

RNT, AFFHEIZONWTIHRAD, 27 AFRICKS 2 AFRHIIC I, #HE 23550 & 2GR
EHWTHE DOV AT AFUIKI LT 120D 5 ETO 5 BMEOMXFIMiZ EM L TH Y, ZORKR
RO, ZOBKICIE, BOWY AT AFRIFE/NESRENT G SR,

I

5.2.4 * 3 GH{03EER

5.2.4.1 EERAZE

NTCIR-7 PATMT 7 — % % flv 7o A 2 5Pl 32803 A Bhat ik & 0 15 5 7c 2 =27 & AFRHto
FEHAE (1~5) OO R a7 & OMBAREEZ RO D Z L TiTo 72, £DHE . system-level &
segment-level D[l HIZOWTHEREZ RO T-, NTFEAMDO system-level O FEAMAEIZ T4
segment-level O FHIE D E¥MEZ -, B BRHMEEOFHNIL, system-level (% 5 >0 H #aFAfh
EE NFRHMIioo A 27 segment-level (X 500 (=5X100) @ HBhFEAGE & N FREliO 2 =2 7125
SEXMEREAERET 5 Z L TH LD, FHEREIC OV TIE, Pearson OFHEEfRE, Spearman
DNERZAHBILREL. Kendall DNELZFHEAFRE D 3 > DFHEARE A KD T,

WMT14 Metrics Task 7 — % & Fi 7o A Z Gl 325k T ¢ system-level & segment-level D%l
ZRICHOWTHIRERE 2 KD 7=, system-level DOAHBIREIT HBFIEEIC LD A 27 & AT
\Z L 2 FHifE & D# T Pearson OFEBAIREA KD, £ DB, ANFaHli OFHIEILATIE U 7248 %f
FEf D A 27 &2 VT TrueSkill'™ k0 B L7z ¢ 0 & v 72, TureSkill X Microsoft Research
MR Lo, XA REGRICE ST o F /T AT XA TH S, O TrueSkill ([ZHSX
system-level O ANFFEAlOFARME 2 BEEMEFR S 27 & 110 1T L THEOLI D, LI -> T,
system-level Ti% 110 @ HBFE0TE & A FRHEiD X 227|255 & Pearson OFHBIREZ R T 5
Z EIT72 %, IRWT, segment-level OAHBIREIT B BRHIEIEIC L D X =27 & AFRHIEIC & 27



i & DT Kendall DNENABRZE # KD 7=, LLTIZ Kendall @ ¢ OFEXERT,

Concordant — Discordant

~ Concordant + Discordant

segment-level Tli&, HEIFHIED XA 27 & AFFHEO A a7 ZNZIUTEBWNWTHFIZ2 DDA 2
TEREE L, AT OKRPWBEURN B LT2 512X, Concordant 73710 N T v 7S, —8H L
WAL Discordant 8 b7 w7 E D, il 2R, /ZTAF,RODXZT AELBndby.,
ANFiHiiiZ A 27 BAm< . BEFHIEDL £/ 227 BREWEE, —E & 7Y Concordant
AU DT v TEND, TDX D RRNER DGR, HLXZTT%OK X, WMT14 1285
WTCIE, DROHRICZE O EKSETND, LEN-T, HELWAa T REHEHBLT 55512
%, FEEIREUIIRLS 72 D,

F7-. BEREHIAICHS W TIE, BLEU & NIST Cid4 7'y a & LT “
-tokenization” #ff5 L CTAa7 & MH/J LT\ %, IMPACT (ver4.0.2) & RIBES (verl.03.1)
TIHET A 2ZOEEHMLTND, RNTA=FEIT 7 4V FEHNTN D,

-international

5.2.4.2 EEBER

AT 2 ERERER 1 NOR TITRT, £1 EXK2IENTCIR-7T 7 —FIZHBIT 5%
HEHFR D system-level & segment-level DAHRRE CTH 5, FHBMRE A KD DEEIZHEH L7 A 2
T OEITRTIR L7z LBV | system-level T 5, segment-level T 500 TH 5, & 3 IFHEMFNIFR A
7 I Z &2 adequacy @ segment-level (2O TR 7=, Spearman DJEMAHBHRITH 5, fiE
AU 72 B#hEkffii% 13 IMPACT, RIBES, % L T, Joult L 722t ik RIBES T&H %, L7» L, IMPACT
& RIBES M O B il RIBES Tid, 57 2 81FEEREE TERZ1T - TV D 72D A X2 3 SR DR R
EVHPLESIT TR, HETO—2DOHEE LTERL TV i),

F 4 LR B5ITFNZI WMT14 Metrics Task 7 — X 128 1T 5 2 5760 b RGE~OFIRR & HFED
5% EFE~OFR O system-level D Spearman DB AHERE TH S, 07 NOEEITAREIRE
ZRODBENAMEN LT A a7 O TH D, £z, £ 6 LK 7TI3ENEN WMT14 Metrics Task 7
—Z BT DL EFEN L IGE~OFIRR & 555 2 S35 ~DFIFR O segment-level ® Kendall ®
NERLFHBISR S CH D, 07 NOBIEIXBBRHMIED 2 27 & NFFHO R 27 OR/Nig A LT
BROXT O Th 5, FIZ, KPO “wmtl3” (T WMT13ROWZHEML L | HEFHEEDO A 27T & A
FRHGO A 27 ELWIGEICA I T IS T2 71T Kendall @ © Z25RO7ZHDTH D,
B, 2a7 B3 E LWSENRZEHBLIT 5 EMBEREN® < 725, KFEOHIEIL B BFHIEDOH
T OMHABMRENEHNZ EEZ R LTV 5,

# 1 NTCIR-7 7 —Z 28T HIGEN S H ARGEFFR O system-level DAHEIFREL
Pearson Spearman Kendall
adequacy fluency adequacy fluency | adequacy fluency
IMPACT 0.178 0. 449 0. 300 0. 500 0. 200 0. 400
RIBES 0.914 0.742 0. 900 0. 800 0. 800 0. 600




# 2 NTCIR-7 7 —ZIZBIT HIGEN S H ARGEFIR O segment-level OFHEELREL
Pearson Spearman Kendall
adequacy fluency adequacy fluency | adequacy fluency
IMPACT 0. 661 0. 587 0.632 0. 583 0. 468 0. 429
RIBES 0. 600 0. 493 0. 608 0. 507 0. 448 0. 368
723 NTCIR-7 7 —Z BT IR > A7 A T & D adequacy D
segment-level T? Spearman OFHBEFREL
tsbmt | moses NTT NICT-ATR | kuro Avg.
IMPACT 0. 460 0.718 0.736 0.716 0.539 0.634
RIBES 0.439 0. 607 0. 692 0. 582 0.515 0. 567
WEM RIBES | 0.452 | 0.670 | 0.727 0.608 0. 550 0.601
#4 WMT14 7 —Z 2B D2 F 0 bIFERRO system-level DOFHBIFREL
fr-en(8) | de-en(13) | hi-en(9) | cs-en(5) | ru-en(13) | Avg.
IMPACT 0. 963 0.831 0.921 0. 962 0.817 0. 899
BLEU 0. 952 0.832 0. 956 0.909 0.789 0. 888
APAC 0.963 0.817 0. 790 0.982 0.816 0.874
CDER 0. 964 0. 834 0.786 0.940 0. 820 0. 869
NIST 0. 955 0.811 0.784 0.983 0. 800 0. 867
RIBES 0. 965 0. 821 0. 706 0. 989 0. 820 0. 860
TER 0. 957 0.762 0. 753 0. 986 0. 818 0. 855
WER 0. 957 0.759 0. 745 0. 990 0. 818 0. 854
PER 0.951 0. 848 0. 659 0. 969 0. 799 0. 845
#5 WMT14 7 —Z 28T 2 H5ED 5L S FEHR O system-level DFHBILREL
en-fr(13) | en-de(18) | en-hi(12) | en-cs(10) | enru(9) | Avg.
CDER 0. 948 0. 428 0.953 0.973 0.932 0. 847
RIBES 0. 965 0. 366 0.941 0.976 0. 952 0. 840
IMPACT 0.948 0.373 0. 958 0.976 0. 929 0. 837
APAC 0. 950 0. 346 0.940 0.973 0.929 0. 828
PER 0. 940 0.273 0.985 0.979 0.927 0. 821
NIST 0.941 0.200 0. 981 0. 985 0.927 0. 807
BLEU 0. 937 0.216 0.973 0.976 0.915 0. 803
TER 0. 954 0.432 0. 640 0.972 0.935 0. 787
WER 0. 957 0. 438 0.543 0.971 0.937 0. 769




#£6 WMT14 7 —Z 2B 5L S5ENOIGERR O segment-level O FHBEREL

fr-en de-en hi-en cs-en ru-en
Avg. wmt13
(26,090) | (25,260) | (20,900) | (21,130) | (34,460)
IMPACT 0. 363 0.275 0. 287 0. 205 0. 278 0. 282 0. 292
APAC 0. 364 0.271 0. 288 0. 198 0.276 0.279 0. 290
RIBES 0. 359 0. 258 0. 244 0. 196 0. 258 0. 263 0. 280
sentBLEU 0. 352 0. 261 0. 257 0. 189 0. 249 0. 262 0.272

K7 WMT14 7 — 228 D955 6 %5 iR O segment-level OAHBILREL

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

(33,350) | (54,660) | (28,120) | (55,900) | (28,960) Ave. wmets
IMPACT 0. 254 0.211 0.213 0. 291 0. 390 0.272 | 0.288
APAC 0. 253 0.210 0.203 0. 292 0. 388 0. 269 0. 285
sentBLEU | 0.239 0.193 0. 197 0.272 0. 368 0.254 | 0.268
RIBES 0.237 0.191 0.168 0. 252 0. 362 0. 242 0. 268

5.2.4.3 EE

# 1 X W NTCIR-7 PATMT 7 — % ® system-level Ti&, RIBES O FHBf#%%%13 Kendall DJEAL
FARAMR S & B & | LAY W BISR SR 2 7R LT 5, Z st LC, IMPACT OFREAEUTEL |
¥F1Z adequacy DAHBEIRELNIERT IZIKV Y, system-level (23N Tik, HEMEIGR O AT L DM 5
DELIRNTED 1 OO BEFHMIED A 2T & AFFHliDO A 27 & OB TFHMlIC TN AELTD &,
RESHBEBRENKRTTHEEZELXOND, Ll DRVEHMEIR S A7 AMZBWTZ 2, gk
W WARBIGRER 035 B 22 1 AR 72 B 720, RIBES (2B L Cid k(9] L v . adequacy (28T
I% Spearman D JIANZAHEIFREL & Kendall DNANAHEIFREHEIZ 1.000 DIE L 725, 3% 1 & DEWIT,
MeCab IZ L2 00 bHEZITBWT, HEOMFLRR STk 2 ERULOZNRK EE 2 biLd,
£7-. £ 2 LV segment-level (2B Tix, IMPACT OAREMZ%E Y RIBES ORI LV &
VWMEZ R L TW5, adequacy OFHBAMRENZ tE, fluency OFERIfRE D 7725 IMPACT & RIBES
& DRITZENRE VY, RIBES IE adequacy ICHRZEWZTIETH DL Z 0L TV 5 alEEME
Wb,

F 3 ITHE 70 A ZFMRE R TRV, BB S A7 LA T LT/ 2 & W B BRHEE
HREROMERZ TR L TWD & F 25, BRI, WIho BERHMEEICIS W T NTT, moses,
NICT-ATR. kuro, tsbmt DJIE THBIFRED EVMED HARVME~ EHERE L T D, ZiuD OB
R AT LDT —F%7 7 F %X NTT, moses, NICT-ATR 23 #E5HHHER. kuro 25 HFIFHER tsbmt
ML= R=2ZAFFRTH D, LR >T, WTho B HEFHHEICBO TS, SR Ol E
(TR E O, =R = AR OB IR S W2 D, T XD AT T A
& LTIRL M E41 T % BLEU <° NIST OfiEEM & L THER K VR STV 223, Aok
RERDBOIZBNTIE, Mo B EFHIE S FERORER 2L TWH EEZLND,



WMT14 Metrics Task 7 —# CTlI, & 4 LV L SFENOIGED system-level DFHBIREIE
IMPACT i b o7z, £72. £5 LV EFENDLEFED system-level TlX CDER 23 b &
WFHBARRE & 7R Lz, thod BEIRHIEIZ DUV T system-level (235U Tl b i i VW AH BE £ 25 %
ARLTWVDENZD, LnL, £5ICEBWT, HFEND FA VEEOMHBIREIL 0.6 2\ ThoA
s ThEl->TED ﬂﬁ@%?ﬁfﬁ TEEAIEFITARY Y, BRI, HEEIER o 2 7 A O 5
%< o, HEDHETIL TWAGE. NIk T 25 HHIEREIC R EEZE2 6 d, £DX
O IRBLRTE AT, HFHEND FA V3 @1%%1936%]] R AT LD 18 TH Y | o> 535 M OFEAEIRR
VAT LI DB, RNT, BEEIRR Y AT LAOMEREN EORERET L TWD O EHRT S
72 \Z system-level (Z351F 5 AN Filli OFAREIC X3 DIEHER AL RO T-, TORREZ LT D%
8 IZ/RT,

#£8 WMTI4 7 —XITBIT DEGE- RA YV GBHEWEIER o A 7 22k 2 N Tl O #e (R 7=
en-fr(13) | en-de(18) | en-hi(12) | en-cs(10) | en-ru(9)
FEHEAR 7= 0. 068 0. 042 0. 148 0.138 0.219

8LV, WEEND RA VEBE~OFRIFRITI T HHEMEIER > A T L DR ZEN K B/ S0, /Al
H. AFFHEOFMEDIX D E 2/ NS < bR 27 2L OMRAHEIIL TWnD &5 %
BNDH, TNHOZ ENRER LD | FEE KA VREOMBRENMEL 7o o o mrREEIX &V, L
L. HEEEND 7 T U AGFESOFFRICB N T H R 8 DIEERAIIFKIT/NE <, 230, HIEER >~
AT LOHY 13 L HFFE- A VR E L\, TAUTHE b LT, R5IZBWT, ®WiE-7 7 v
AFEOMBIRENITGE- R4 VREZ RS MO SFEOMBIRE E LD LT 09 EE > TWn D, L
o T, BEIRR S AT 20K EMREDOIT S 721 Tlde . OERLEBEL WD EEZD
b, ZORIZOWTTIE R DBENLETH D,

segment-level DFHIAEEIZIWVCiE, £ 6, 7 L0 IMPACT 23 & i W HEBIGRE 2~ L 72,
LorL, XHRIB] & » 25550 5 93E Tl DISCOTK-PARTY-TUNEDRUN 0.386, #iENH LS
#EClL BEERR27S 0.319 & e b =W HBIRE Z R LT Y . IMPACT @ 0.281 & 0.272 # K& <
LS TWD, L7zh-> T, fXHIIC IMPACT OFHlREE XA+ Th D, AEID A X3l O
A, segment-level IZFB VT, W o B #8REME & HEBIREBUIMES . A% I ML E 2L
HRWIERICHEERFETH D,

5.2.5 F&&H

AWETIZ, NTCIR-7 PATMT 7 — 4 ® H AT —4# & WMT14 Metrics Task 7 — % % Hu»
TAXHMEERRZ Ehii L. T DOFRERICOW TR, Ml SR 2R DOIFE T TlriZe <, BA
BRIy NFEEAWT Al 21T o 7o, T OREE, EEE L5 & Lo A Z 3Hil & [FIERIZ
system-level O FHMFSEE 1T LI E O3 | segment-level OFHIFEEE XA+ THDH Z & %‘fﬁﬁE
77o £72.NTCIR-7 PATMT 7 — #2851} 5 BAGE A %5 & L7 segment-level O A % FHfi L 0 |
T b= Z R K9 2 B BE 2SR a HRRRRIS e 4 2 REAIRG EE 12 He | RV 2 & 2Rl LT,



12, WMT14 Metrics Task 7—#4 X U . IMPACT, RIBES #:(Z segment-level TOFHBEIFRE N
FESTRIIZ HiExHE & L TH A+ Th D Z & 2 fad Lz,

A%iE. L0 L OF—% K OHBFHMEEE Az A ZFHEEBR 21T 5 2 & T, HERHMEED
BUREFREZH LT TETH D,

Z OWFZEIZE LG WA IR & DL FEMFIEIZBEE L TIT b,

S5k

(1] R, 2R, BRIRTS, TLRIREE(2014) “NTCIR PATMT 7 — % & WMT METRICS
TASK 7 — X BT HEXT —F&xtG L Ui B FEME D A 2 3, Fpk 25 4
AAMT/Japio FFet Rl FE 2 15 &, pp.62-70.

[2] Atsushi Fujii, Masao Utiyama, Mikio Yamamoto, Takehito Utsuro(2008) “Overview of the
Patent Translation Task at the NTCIR-7 Workshop,” Proceedings of NTCIR-7 Workshop
Meeting, pp.389-400.

[3] Matou$ Machacek, Ondiej Bojar(2014) “Results of the WMT14 Metrics Shared Task,”
Proceedings of the Ninth Workshop on Statistical Machine Translation, pp.293-301.

[4] Hiroshi Echizen-ya and Kenji Araki(2007) “Automatic Evaluation of Machine Translation
based on Recursive Acquisition of an Intuitive Common Parts Continuum,” Proceedings of the
Eleventh Machine Translation Summit, pp.151-158.

[5] Hideki Isozaki, Tsutomu Hirao, Kevin Duh, Katsuhito Sudoh, Hajime Tsukada(2010)
“Automatic Evaluation of Translation Quality for Distant Language Pairs,” Proceedings of the
2010 Conference on Empirical Methods in Natural Language Processing, pp. 944—952.

(6] “V-E255, %l 7546, Kevin Duh, ZHi# e {52 o, K H BB (2011) “RIBES: NARZAARIIZ 25 < #
RO B EFEME,” SRELELY2 5 17 REERKR S5 K am U, pp.1115-1118.

(7] ERES, w5, 28 =, Duh Kevin, % Hoc, KHEH(2014) “FHEIAOHBIZIES < B
WEIRR O B BhRHE,” B RS FELEE, Vol.21, No.3, pp.421-444.

[8] mitth7eow, BEIEEFHHE(2014) “R 7 T 7 ) v 7% EE LI-FaR @ H 8L O NTCIR-9 7
— XK DIGEE,” BRI, Vol.2014-NL-219, No.2, pp.1-5.

[9] Hideki Isozaki, Natsume Kouchi, Tsutomu Hirano(2014), “Dependency-based Automatic
Enumeration of Semantically Equivalent Word Orders for Evaluating Japanese
Translations,” Proceedings of the Ninth Workshop on Statistical Machine Translation,
pp.287-292.

[10] “MeCab: Yet Another Part-of-Speech and Morphological Analyzer,”
http://mecab.googlecode.com/svn/trunk/mecab/doc/index.html

[11] Kishore Papineni, Salim Roukos, Todd Ward, Wei-Jing Zhu(2002) “BLEU: a Method for
Automatic Evaluation of Machine Translation,” Proceedings of the 40th Annual Meeting of



the Association for Computational Linguistics (ACL), pp. 311-318.

[12] NIST. Automatic Evaluation of Machine Translation Quality Using N-gram
Co-Occurrence Statistics, 2002, http://www.nist.gov/speech/tests/mt/doc/ngram-study.pdf

[13] Matthew Snover, Bonnie Dorr, Richard Schwartz, Linnea Micciulla, John Makhoul(2006)
"A Study of Translation Edit Rate with Targeted Human Annotation," Proceedings of
Association for Machine Translation in the Americas, pp.223-231.

[14] Stanley F. Chen, Douglas Beeferman, Roni Rosenfield(1998) “Evaluation Metrics for
Language Models,” In DARPA Broadcast News Transcription and Understanding Workshop.
[15] Christoph Tillmann, Stephan Vogel, Hermann Ney(1997) “Accelerated DP based search
for statistical translation,” Proceedings of the Fifth European Conference on Speech
Communication and Technology, pp.2667-2670.

[16] Gregor Leusch, Nicola Ueffing, Hermann Nry(2006) “CDER: Efficient MT Evaluation
Using Block Movements,” Proceedings of the 13th Conference of the European Chapter of the
Association for Computational Linguistics, pp.241-248.

[17] 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," Proceedings of the ACL 2007 Demo and Poster, pp.177-180.
[18] Hiroshi Echizen’ya, Kenji Araki and Eduard Hovy(2014) “Application of Prize based on
Sentence Length in Chunk-based Automatic Evaluation of Machine Translation,” Proceedings
of the Ninth Workshop on Statistical Machine Translation, pp.381-386.

[19] “TrueSkill,” http://en.wikipedia.org/wiki/TrueSkill

[20] Matou$§ Machéacek, Ondiej Bojar(2013), “Results of the WMT13 Metrics Shared Task,”
Proceedings of the Eighth Workshop on Statistical Machine Translation, pp.45-51.

[21] Shafiq Joty, Francisco Guzman, Lluis Marquez, Preslav Nakov(2014) “DiscoTK: Using
Discourse Structure for Machine Translation Evaluation,” Proceedings of the Ninth Workshop
on Statistical Machine Translation, pp.402-408.

[22] Milo§ Stanojevié, Khalil Sima’an(2014) “BEER: Better Evaluation as Ranking,”
Proceedings of the Ninth Workshop on Statistical Machine Translation, pp.414-419.

) R 1IICERBIDOFER L —H—E L T\, BIMEREDEVAEEL CW D a[REENH 5,



5. 3 779 RY—y 7 %R UZEEFEIRREEM O AT REME O Mt
TR s

NHK WS AT 14 o

(k) BRI 7 — ERR

5.3.1 [XL®HIC

BEMRFRRIURE R DG EE A IEMEICI 2 72 DITIX AN FRHMI LM B AR AT R 7223, AFFHEICIZZ < 0%
%kﬁﬁ###éoé%;%ﬁi@;oﬁﬁﬁémmwkf4/%ﬁﬁkﬁéﬁA %, FHl o
EHEMEZRAET D72 DICEMEE BT 208 H H 5, AR TR N A A 2 OMBEIERGEAN % |
770 RY—v 7 ERR LTl omEIic, HOREOEEEEZRDODITH T L BNAEEN
%@ﬁ#éoﬁﬁﬁ%kbf\Nmmaﬁﬁ@ﬁ&xﬁu_kwfaﬁ\%E%ﬁ_§MLk
— A DOFHERAE R E L O O AN FREHMRE R A2 FIHT 5,

5.3.2 ¥F—4+tvt

NTCIR-9 #5345 ENER # A 7 TII AFEHli OFa4E & L T Adequacy & Acceptability @ 224 F|H L
7oo AIEIIRIIRCOERSZ 1 D5 D5 B THMT 5250 THY, BHEIXSILICHNEE
ELTOARSHIHMET 26D T, 26566 A, A, B, C, FOSEBTHMMLTWD, £ AT
AOFIFAER T, 3 AOFHEZEIC L Y 2 100 X2, FF 300 LT ORI 7z,
Acceptability #FffilE Adequacy FFliAN TN T2 AT L DO—ERIZ LAMTHOIL TV RN, AF
Tl Acceptability a2 TN AT A (HE 11 VAT A, #H 8 VAT L) OFRMERE
K OGEHMAE R 2 FRER G T — 22y b LTHIA LT,

5.3.3 U39 FY—2 U7 #FALERRERO— 3 HE
5.3.3.1 FHMlAE

2T RI= 7 lid I SADNS Rt E (X RY) ZARESZEDON (V—T1—) I
DLFTOToTHELWAFERT E TN DM E B 2R MR DD 2 & T BUERR~
7Ty N7 —LBNFHARETH D, ARTIEZ I RY—v 7% —E R L LT Lancers
(http://www. lancers. jp) ZFIH L7z, 7o —RXDORHE L THX AT OAT I —%RET D
ZEWTELD, ZOAT7 TV —ICHBROH D NRLEMHFRD B H NI EZ A7 HiT> T ND
AIEEMENEWEEZ X NS, ABENE AT Y — & UCHEERR - S5CRIiRZ 8 LTz,

770 RV =27 %R U BIRREHE, WAT2014[2] & [Rl U Cfr o 72, flEICHIAT 5
L. RXR=RTA L ERDIFFIERE 1 DREL, TNEE VAT LOMPREREL T LIZEL L
WEIERE L TR0, b LAIRBENZHEL, TOBREA T LTV AT L2 T
X T TH5HOTHDLH, KETIER—RAT7 A4 & LT, NICIR-9 OF—HFAF—PHELE
BASELINE1 (Moses Zffi~ 727 L—A~_—Z SMT) ZFf L7=,

70 RV = 7OV = — IR OEMZE TIIR WD, — NZT Ol TIEE DE
FEMEIC BN R D, £ 2 CRILEM 2850V —h —IZiToTh b, TOHEEZENTHZ &



T, BEMEZ R T2 2 R —RICITDON D, AKFRTIE 1 DOXT Oz 5 NDORRLH T
— =T Thbbol, 5 ADHREEDOLIITENL, B&HBE ED XD ITRET DM
RETORMNH 5, KRR THLWNL ODORE TEBREZITS 720, LV EEMRBRFHIISZORET
H 5,

BT DHRRE LTS, N—RAF A KT HBHEE W, ATERE L BlES5T 0K
ZTELTUTFTOXRTE Y AT LOFHEZ A a7kt 5,

SbonzleOx——Hi:iL—
W+L+T
5.3.3.2 ARVDHBELIUVI—H—DEEEEZER LI-HE

Whitehill & [3JIFH UV —H —IZ KD HEZBRELK L LT, £V =T —DREIIRF A7 DY)
EBLOKZ 27 OEOEMARBNERE LTETUELL, TRE N T Y XA X HEET
HIEERE LT, ARMTHLZOFEEZFIATL2Z LT, 5 AOHEEENT L & aRlAi,
ZOHEEFMMT DL, X A7 OHEPHERETHE S NSO, ZOMEETOEERBKRE L
THIH LT, 72& 2135 XOFFMMAR—RAT A L e U CTRWESE, B, [FRRE O
FMRNALZ 0.7, 0.2, 0.1 EHEESNIZGE, ZOXOBBIZ0.7H0.2080. 10 & LTEHET 5,

5.3.3.3 U359 FVY—=L U8R

AT ADT =N —B—DDL_T 2T 572 DE %A 5 [ ERE L, &3 171X
5 NDEIR DU —T— 35l 5720, 1 30T OFHMfC 272 F I 26 I TH %, w53
X1 AT AIZHOE 300 30 (EEIZIEETHEW 1 DOXEFRVZ 299 L) THHDOT, 120D
AT DOFHFFEROFHMI 05 E X 7500 [ CTH 2, IR G AT MIR— AT A &R
WCHHRTIO VAT A, HATT VAT ATHDLDT, KFRTDI T 7 KV — > TEHEIZ D
STERERITN I3 THThoTo, ZAUTEMREICFHMIZEKET 5 L0 I 5NIK=a2 A R THY |
FFHE G 2 HERRE TR T Lz, EFICEHTH D,

5.3.4 U5V FV— U TR

X1 CHIEH O, K2 I FEO7 T 7 R — v 7 HiikE R L B8Rk =T % BLEU
FBELORIBES & OFREZRT, 2B DR TIL5.3.3. 2 TR FHETI T R —v v 75
flixra7ZFHE L TWD, B, KV —0HEELHE LR O+, AT b-1, RRERDL 0 &
L. 5 NOHIEZHHMIZE LEDEIRER, 3 ERbE&HMZBE, -3 TRO6AT. 1
USa 0 L LTI I Y RY— U V3R a7 2384 2 R BIT - 7225, HEEHERS R & ofH
BlCKRERBEWVIIA LN T,

B3IX7 T RY— U THEIC L AE S AT LD T ¥ 7 & NTCIR-9 @ Adequacy 3 LN
Acceptability ICX DT F 7L OMEEZRLTWD, ZORBENS, FRBEOREHWY AT
AF7 T R =V T CHIEMIC S AT 5O T 2 7T BT T 525, BHRREE O
VAT ATHE—BEMENZ RS, FRHEFERLY L. RAFTEROIZ I N



ENEWMEAMIC®H D, ZOFRKRIFLTOLIICSEIEZEZLND ¢

30

20

10

o

939RY—=S g 207
3 =
1S

N
5]

-30

-40

a
o

IS
S

w
o

~
]

i
S)

e lP WA = g
5 o

=

N
S

&
S

A
S

&
S

ZHZTLOMFHREEN ALY HIAOIFE ) BE, AFEIRGE R Z T 256121,
FEEOBENSORLZ2HEMTE L0, B0l BNt ORLRWER 2451395 28
KHTHD,

T—H—D%L PARGEZRERELE LT0DH720, BRIV H5EH DX D B ERMICHEH
KTn5b,

NTCIR-9 TIIASLEFHE L7=DIE— A2 THY . 20— ANOFEBTHBI S TWDH D3,
770 K= U T TITEBEAOBRZEN L TWH 7o, R 5,

NTCIR-9 TIIHMEXFAM 24T > 7223, 7 T 0 R Y — 2 U ZRHliiE_— A Z A X9 5 Fxt
A CTH Y, RN RR D,

Acceptability IZB L Cid, Z< OB HLFHIO F LHE S TEY, & ZHEF O
YRIEIZENH 72 & LTH Acceptability fHMIZIEE I 72\, Z3UIRIL, 7T @
RY =3 73l CIEF RO THREEIZ AN HNITES Z O TR Y AR5,

30 4

# JAPIO @ JAPIO
20
@ EIWA @ EIWA

@ FRDC @ FRDC
10 -

@ NEU # NEU

o NANBASELINEL
15 20 <ot 30 RWTH 35

& BASELINELNTT @ NAIST

65 70 71 72 73 74 75

-10

IFIRY—L T RF
®

R?=0.2629

220
# KYOTO # KYOTO

230
# TORI @ TORI

.40 J
BLEU RIBES

B 1: BERERERDZ 5 v KV —3 0 73 & B8R & DR

50

@ NTT 40 @ NTT

30

N 20
n

& JAPIO Ko & JAPIO

Al

 BASELINEL »I\ 0

15 20 25 *TORy 40 I N 66 78 80

S0
Iy

S0

RZ=00991
@ IcT 20
 kyoro® UOTTS & kY.
@ KLE -40
-50
BLEU RIBES

B 2: ZEBFRERDOZ U Y — v 73 L HEFHE & DIHES



55K 55K
NTT

JAPIO JAPIO JAPIO NTT NTT
EIWA EIWA EIWA JAPIO JAPIO JAPIO
NTT FRDC NTT BASELINE BASELINE BASELINE
TORI NEU RWTH TORI TORI KLE
RWTH \ NAIST / BASELINE KLE TORI
BASELINE BASELINE NAIST ICT UOTTS UOTTS
NAIST NTT TORI UOTTS KYOTO ICT
FRDC UOTTS FRDC KYOTO KYOTO
KYOTO \\ RWTH KYOTO

UOTTS KYOTO UOTTS

NEU TORI NEU

X 38: 2759 RY— 78l NTCIR-9 COF L OFEEE (£ : B, A : %#ER)

5.3.5 U5 FY—=S UM EREMEICHT HREE. 24T
779 RV —v M & NICIR-9 O N TFrHli 2k~ 2Bl oo+ 56 28T, 77U KY
— ¥ T EHl O M E A ORGEE T o 7,

5.3.5.1 959 FY—=2 0 J5HED 5 fRREDIRET

RIEIOFRERNS ., B2FEMICAEE, 770 RY =V U TEMliic kBT %7 & Adequacy =°
Acceptability ICE AT X I TLE LW ENRbhrolz, L LN G, Adequacy
TR 5 OFIFR &7l 1 OFIFRSC, Acceptability TR F OFER & £ LS OFHT OFIER 72 &
FHONCERNSDITT T, 77T RY = ZFHEiTH 2D K 5 23037 OHIWHTIEREICAT X
HEBZOND, I THFHIiOZEE 7 F 0 Ky —2 0 FEHii & ORREZTIAE LT,

K AT AT L OSHHER 2 BIRKIZ R T, Adequacy IZDWTiE, X— R T A EIER OHat LA
2T D% AT AOFROMIIFHEOIMEZ L2, 777 KV —2 v FEHliORE RO 4 %
R L7z, Acceptability 2 DWW T, #Hli F & ZNUSNOFHIG & DENRR S KENWEE R, KFF
fiti z 5l F 22 5 TRWDAO IS L, N—=A T A HEHI F TH 2 AT AOFHEiAS F LIS
b+l ZOWRG-1, EHHBFHEF b LIEEL L HFHE F LS H1T0 & LT, RIEvH 2
TURY = U TR ORER D AR LI, SRR, ITD 2 RE R 5,

HOSFHR DO ZENRRKE NS DIZONTIE, 770 FY =3 ZFHETHIE LW TE T

WADIGAENZ D, DFED ., HONZEIZEN S DFRASTIZOWTIE, 77U KV —v v
7 il DA FEPE IS W, BTV R, i‘énﬁ)/J\éb\%ﬂER’\7 IFANIZ L > TEDERSY % FHE9

LRI DT FHIA AL EITR D LT,

FIRRREFE DR T AT BZOW T, FIBNICER S DFRAST OZ 2 b 0372 <

o TLEID, 77U NV =2 v FFHliOEEMZRGET 5 DI AR#EUTH D &5 %

5%,



5.3.5.2 957 FFHMEIZE 1T 55 H DREE

NTCIR-9 @ adequacy DFE % . FH%IE T 2T ADORLOFHEE R—AT A VAT LD
FRCOFHE & OARGIFEMEICZE S L, = OMSREME (Gold FFAfifE) #EfEe LT2 T R3F
MOFHEHE 2 MAE LTz, B2 TiE, 7 77 FOBEROHIMEZ £/ 5 2 & 21T7h T, A
BOFHIEZ Z D FE D, Gold FHMEIX, FAMKRR T AT LORILNBR—=A T A T AT I
DIFRCIZHKT LT, Lose (-1). Tie (0). Win (+1) ® 3EOWTHNTH 5,

5.3.5.2.1 FMEEEOEERE-xT ARET

Gold FEME T Tie 172272 — X # R\ T Lose £7201X Win I/ o 72T —H DB Z 18I L T
FCHE, D2, AT — kT 5 2 ORI BT, — A1 Lose Th 5 — 448 Win
DEET, TSR T 5 L 55, 2 L, FMIARE L EMELZ L TO L5 ICERT 5,

FRAAE = (Gold #¥fli & 7 7 & RFFAAES LIZAHIi%) ./ (Lose %71 Win ORPAIC 72
5120 77 KEFi)
EffsE= (Gold #Afi & 7 7 7 N3 —5 LIk /(2 77 Fakfii%)
AR RIT, 2 ORI T, 7o 4 MRROPIHIIL 0.5 Th D, iR LT — ¥ I
BT, 10 L EORHEIED 3 5 7 T 7 NOFHRZZOVWT, GRS ORI RR & EARR % 3
BT,

E9 Gold FHIEDEHNEIC SV THRGEY Do € HEF CRe b IEARRAS f s - 72 RHI#E O TEA7
3 0. 958 TRHIEKIL 166 Th o7z, F£7o, HIFHM Tl b IEMERDN & 0> > T2 FFAliE O AR
0. 859 CILAAE 305 T o7, b L Gold SHEOZMEIEIME < | i - 7= S OE S S E D
(BIZIX T v & B7ed lifili 72 &) THIUX I NI TOEOT — & 257l L T 272 @ EfEg
DESNDZLITIZEAELVER, ZDOZ L%, Gold eI EEEENEH W L EZRLTWS
LEZB,

WIZ. 790 FOFBEROTHRO ME 2 RIET 2, THT#E FORKEER 4107, 2508
FIEROREN Tie THDHNZ I TRVDOEETFMEIC Lo TRRDEEXLND 20,
Gold FHAMAEIX Win F 721X Lose T2 7 U ROFHMEIL Tie 272 55 E XM EICHENH 5 L 135
270, — 4T, Gold S L 7 T % NIHEIE CRMEAS KT 2580, 7 T 7 NIl MEIC
MR H D EEZ D, TORD, 22T, FHCIHEMRRRICE B LCORIET 5. B4 T B
WU AR ECR, Mt IEAFR 2R, KT OS5 RIE 1 AOFHEE 2773, HlHRCERIZ 0.5 3
WPEET F LGB TH L Z L2 B® S 2, LY, —HTHEOEWRHEZ L T2 3
FRNND T, TUH MGEOIHEE A5 LTS E N GEET 5 = & BRI, B
\CHEE A ST S BIEEER TlE. T U X ARV EHMEE 2T 5 LSl 8L o T, T DR
M. AMEOEEMNAE HITFA7-DI21E. Bl 1 TH OFAEEELCT L VI T L LD .
AT — 4 % B LTl CE TS & 7000 L. 55 B A2 5 2 3R (B 3R o
RNRBEDESY) HRAT, BALTHMHEE OHFMLTH 6 5 Z ERAEMELEDN S,



B3

BRE 1
) 2 = a2aH =aE
0.8
| 07 .%;m.
0.6 ¢ So
i i 05 o FFTE L B WEIES A2 N
E 0.4 ":’ / E
ERPSZIN ot iy H s>
0.2 >
0.1 4
0 0
0 02 04 06 08 1 0 02 04 06 08 1
ToE @ bosarL EaR (emm— 55 L
FBfRRE FHEtERE

X 4: FHEEEOMMELE (£: AE, A :%H)

5.3.5.2.2 57 FEHE£MKICHRT HIREL

RiIER & [FRRIZ, Gold FHIME T Tie (272572 b DEFRNT Lose £72iE Win IR > 7eT7 —Z D
IR L CRFEIC AV, BT 7 FOFMBE T — 2 &30 728, Aficids 77 F
OFHfiF EEOT — 21Tk LT, FRROMMEFH Lz,

(1) RHfiFE AR

(2) RHiliF~REE =

ZIC, ARSI, RHI S ORISR OE S Z i @ # H ORHRRAERISE S S Rl v o
i G LT UTOLDITERT %,

2 min(C,(-1),C,(+1))
R R A=
ZXQGD+QHD)

FEAMFE SR Gold MM & 7 F 0 R ORHMfE & & e L TV 2 OISk L, FHIASEAEIT, R
WIS RICKTT 527 7 U R CTOBEBOFTMEIZ L 2FHHERM % ik LT 5,

FERER LIORT, RPOFIFHKEOFEIMNO 53 REHT Gold & O—F L= +G6old LHK L
7-58THY ., FHMEAREAROFFIMNOSFET Win O +Lose O TH D, ¥EH, HEWNTNE,
[F] CRIFRAE SR L CHENIC L 5 7 F 7 REHl CREMs MR L 72816 GRS ) 1X, Gold
FEARAE & REAG 2SR L7 ES GEEFCR) XLV IERWETH -T2, T72bb, 777 RiHlilc
BT, ELLREOELZHMCE2HIE L0 bIHMEEMO—BRO TR @Emhrole, ZHOZ &
£V BICPHEF AL L CEBIROFIRE R A2 Z & B30T L EEELZ M ST 500
TIERWE WD Z &R g0Dd, i OFAEE BHOFIOEEMENRKE S RRLH L LADETHE
25 &, BEOFME I XL DM REN S DB, FHMEEEICFHMOEEEEZ BB L T, &k
R E 2 R D D MER B DH L F 2 D,

728, AHEITIE adequacy DIEDZED KX EIN 1 LLEOT — % % —FIZHVTREE L7223,
5.3.5. 1 EiOMRFEN D adequacy DIEDZEN 3L EH DHEIT. ZDORKE IN1LLEDHE XY Gold



i L 7 T U RRMEEIE— 8L T D,

£ 1: PGSR L PR L

e H H e
FEAAR B % 0.285 (1593/(3987+1593)) 0.389 (2995/(4714+2995))
R AT SR 0.179 (999/(2376+3204)) 0.254 (1957/(3900+3809))

5.3.5.3 FHEXDEMEICLDV5V FV—L U TEHEOS
5.3.5.3.1 FHEHFLAOEREITHT SR

770 RV =y BB T S 5 ANOFHBEOAFHMEN+3 L EA Win(+1), -3 LT %
Lose(-1), Z#LLIFh % Tie(0) & L, ANFREME (FHXHE) & OEMRZHEME Lz, #REE 21
IR, B S H & b ICIEMRRIT B0%FEE & 2T EE < e o 7oy AT B FFEAl (Win—>Lose
F 70X Lose>Win) &R o e BT 7otz Zhud, BEMIICR—R T A v A7 A L[A% (Tie)
ERH ST RCOBIG N E L TR OIEL & NEE Lo L Bbh b,

F 2: FIBICRITB Y TU RY— v FEM & AFEMOBEGR

959Ky =L 5 8 iy 959Ky =L 5 A
Adequacy—JE Win Tie Lose Acceptability-JE Win Tie Lose
Win 308 555 87 Win 208 316 45
ANFEFA |Tie 198 803 223 AFEHiE |Tie 343 1290 352
Lose 72 493 251 Lose 27 245 164
—E &= 4555% —¥#E= 55.59%
959Ky = 5 EHE . 959Ky =LV 5 A
Adequacy—-EJ Win Tie Lose Acceptability—EJ Win Tie Lose
Win 245 351 84 Win 170 228 42
ANFEHE |Tie 94 468 221 AFEFE | Tie 182 694 411
Lose 21 226 383 Lose 8 123 235
—¥#E= 52.37% —B#E= 5251%

5.3.5.3.2 FHMEiXDFHEIZEET SHMRATDKREE
Bl sz kt LT, 790 RY =3 75l & AFEOSE 2~ 272012, 1IEfF (GRS
—%) L=bO MK GHERA—E) Lzbod “FECHEI L, X ERCIZEIT D LT OFF
BEIZOWT t REEIT > T2,
JRX D & (sre_len)
JE LD BFEEL (sre_word)
NR—=RA T A VFRILDE X (base_len)
A GRS O E (tgt_len)
N—2R F A VRO HGEL (base_word)
FEAT SR AR S D HEE L (tgt_word)
N—A T A R E R SERIL D Word-Error—Ratio (wer)
IR R A TR 31T, HIEH M TIL, Adequacy (2B LT WER & OICHEZN A o, Fa8{l



LTWARXDI T R — 7

& 3 : FHESCORHEEIC BT 5 FHl G E OREHHIRE

PO IEfRRDS N E WO EPAER I N, 77T NV —
S TEHIE L, RS E RRSCORSESR KD RIS OESIZER L, KV IE LWEERGE R 2
BRLTWD LRI D,

—JFC, #HJGFMTIX, Adequacy 2B L THL,
Nic, 770 RV =20 7 TIRERRICGTHIMERE 217D T 32 69 RWFHE SISk 4 5%
DS E DAL LT mREMD B 5, WM & Acceptability & ORMRMEIIFIZR N> 77,

RIXDE S R OHFHER L OMICAEEN LS

9.98%

Adequacy-JE base_len tgt len src_len |base word| tgt word [ src_word wer
FEHEC—E 169.58 171.02 62.98 30.27 29.98 39.20 | 0.11632
EHETF—) 173.57 174.00 64.01 30.98 30.45 39.79 | 0.12020
TiE 6.628%| 17.170%| 18.452%|  6.762%| 21.567%| 19.702%|  0.045%

- - - - - - *%

Acceptability-JE | base len tgt len src_len |base word| tgt word | src_word wer
FEC—E 173.80 174.27 64.04 31.01 30.54 39.89 | 0.11796
EHETE—H 169.28 170.68 62.93 30.22 29.88 39.08 | 0.11878
TiE 3.752% 9.998%|  15.236%|  4.075% 7.723% 8.142%| 45.832%

Adequacy-EJ base _len tgt len src_len | base word| tgt word | src_word wer
TiE(—ED 61.32 61.41 174.01 38.81 40.08 29.91 | 0.11328
EHETE—H 66.54 66.21 188.34 41.29 42.65 32.18 | 0.11518
TiE 0.005%|  0.014% 0.021%  0.167%  0.156%|  0.049%| 28.062%

*k *%k *k *k *k *%k -

Acceptability-EJ | base len tgt len src_len | base word| tgt word [ src_word wer
EE(—E 6259.42%| 6258.69%| 17780.89%| 3943.13%| 4078.62%| 3047.68% 11.25%
EHECR—3) | 6515.29%| 6491.75%| 18418.31%| 4060.66%| 4188.03%| 3156.44% 11.61%
TiE 4.67% 6.46% 13.60% 17.77% 9.47% 4.02%

5.3.6 FLHLSHBNEE

ARG TITFA RIS & LT NTCIR-9 FFaFRiaR % 2 7 @ B 3%, 8¢ B FIRRES 3 L OV o N TRl
FEEFH LT, FiF R AL ORI Z 2 70 Ry —y U Z%FA L TTH 2 &N ATREN
ERE LTz, RETORR, EMRICL DM E 2 LEHEEIIE D LoD, FFREEOH 52
FERW T AT A3 BRSO, BRSSO IS ER S D AT ORI E R EICITZ D 2
ENGhoTz, ZDED, EFTIV IR =V U TAHliAITo TV AT A EZ T XL, ED
Ao 27 D L TCOREMREIC L 2FHI 21T 9 LW o oW HIT+H2IZARETH D . 2K
7RI 2 2 F 2252 N TED L EZBND,

SBOMBEE LTI, AFiHEE 7 T BV —3 0 73l & ThERDS 72 o 72 JF TR S04
MOE 72 AL, NTCIR-9 DO DA% FHM & Sk OFHf 3 L OB g 5 3l O EI A 2 FIFR >
AT AT ERXET LR EHORENORET L e ENRFT NS, FLE5EIIE VAT A
300 SCOFRRREREZFIM L7223, BFEEORN Y AT AMZOWTIFIRRMEIC K E 2208 H 5



KO RFERRT N o> CLEIHEAMDRH Y, 7T 0 KV — 2 7 il oS FEIE GRS R
Y r— 2N ot 2D, NTCIR-10 DF — 2 & #5728, L0 EZL OF —% THIE&{T 9
ZELMETH D, FEEMIZIE, LN L, BEEOE W AT TFEORELRGFT LT
AT AN

References

[1] L. Goto, B. Lu, K. P. Chow, E. Sumita, and B. K. Tsou. Overview of the patent machine translation task
at the NTCIR-9 workshop. In Proc. of NTCIR-9, 2011.

[2] Toshiaki Nakazawa, Hideya Mino, Isao Goto, Sadao Kuro- hashi, and Eiichiro Sumita. 2014. Overview
of the 1st workshop on asian translation. In Proceedings of the Ist Workshop on Asian Translation
(WAT2014).

[3] Whitehill, J., Ruvolo, P., Wu, T., Bergsma, J., and Movellan, J.. Whose Vote Should Count More:
Optimal Integration of Labels from Labelers of Unknown Expertise, in Advances in Neural Information

Processing Systems 22 (2009)



sk FH adequacy ek

NTT-UT

4 3 2 1 0 -1 -2 -3 -4
1 6 40 48 44 34 8 1 0 O
0 0 2 3 6 22 5 0 0 0
-1 3 2 12 14 20 11 3 4 0
Win: 150.17, Loss: 51.39, Even: 19.44, Sum: 221.00, Score: 44.69
JAPIO
4 3 2 1 0 -1 -2 -3 -4
1 6 34 34 32 31 9 1 0 O
o 0o 2 3 712 3 0 0 O
-1 2 5 12 23 41 19 10 3 O
Win: 117.58, Loss: 78.31, Even: 18.12, Sum: 214.00, Score: 18.35
KYOTO
4 3 2 1 0 -1 -2 -3 -4
1 0 2 12 18 24 12 3 0 O
o o 1t 0 31 8 1T 1 0
-1 0 0 3 11 48 68 29 20 6
Win: 52.04, Loss: 140.98, Even: 16.97, Sum: 210.00, Score: -42.35
TORI
4 3 2 1 0 -1 -2 -3 -4
1 0 7 23 33 4 13 4 1 0
o o 1 3 312 6 1 1 0
-1 0 0 9 19 43 41 7 15 2
Win: 84.62, Loss: 96.51, Even: 17.87, Sum: 199.00, Score: -5.98
KLE
4 3 2 1 0 -1 -2 -3 -4
1 0 4 4 14 3 5 1 0 0
0O 0 0 0 5 24 7 2 0 O
-1 0 0 2 28 74 54 15 13 1
Win: 32.18, Loss: 116.97, Even: 15.85, Sum: 165.00, Score: -51.39
UoTTS
4 3 2 1 0 -1 -2 -3 -4
1 0 5 3 15 3 10 1 1 0
o o 1 0 227 6 1 0 O
-1 0 1 3 17 74 42 16 23 5
Win: 38.11, Loss: 109.72, Even: 11.17, Sum: 159.00, Score: -45.04
ICT
4 3 2 1 0 -1 -2 -3 -4
1 0 3 7 2052 5 0 1 0
0O 0 0 0 5217 4 0 0 O
-1 0 0 6 14 83 27 18 14 9
Win: 39.16, Loss: 92.37, Even: 10.47, Sum: 142.00, Score: -37.47
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sk B3 adequacy ¥kk

JAPIO
4 3 2 1 0 -1 -2
1 0 42 39 43 37 9 2
o 0 2 2 4 2 1 0
-1 0 10 20 26 27 19 2
Win: 138.10, Loss: 80.81, Even:
EIWA
4 3 2 1 0 -1 -2
10 27 41 37 41 13 3
0O 0 0 3 3 10 3 O
-1 0 10 17 22 34 19 6
Win: 124.56, Loss: 77.67, Even:
TORI
4 3 2 1 0 -1 -2
1 0 7 13 20 32 14 3
0O 0 0 2 3 10 5 0
-1 0 4 13 35 68 43 15
Win: 59.27, Loss: 117.04, Even:
NAIST
4 3 2 1 0 -1 -2
1 0 3 24 28 51 17 5
0O 0 0 2 6 13 8 2
-1 0 0 7 17 48 35 15
Win: 81.09, Loss: 83.96, Even:
KYOTO
4 3 2 1 0 -1 -2
10 7 11 14 39 17 8
0O 0 0 O 4 9 4 1
-1 0 0 5 13 73 52 27
Win: 61.49, Loss: 103.73, Even:
RWTH
4 3 2 1 0 -1 -2
1 0 7 20 20 60 14 5
0O 0 0 0 3 17 4 0
-1 0 1 6 20 63 28 14
Win: 71.39, Loss: 77.21, Even:
NEU
4 3 2 1 0 -1 -2
1 0 0 5 29 69 27 5
0O 0 0 O 5 15 4 2
-1 0 0 5 15 56 24 20
Win: 70.57, Loss: 75.05, Even:
NTT-UT
4 3 2 1 0 -1 -2
1 0 9 15 26 60 13 5
0O 0 0 2 3 21 4 0
-1 0 3 8 15 60 30 11
Win: 71.14, Loss: 72.77, Even:
UoTTS
4 3 2 1 0 -1 -2
1 0 2 8 27 60 26 5
0O 0 0 O 2 16 4 0
-1 0 1 1 6 70 36 15
Win: 73.42, Loss: 68.00, Even:
FRDC
4 3 2 1 0 -1 -2
1 0 3 16 23 74 24 8
O 0 0 1 221 4 0
-1 0 0 3 12 54 27 14
Win: 78. 40,

—hOOwW O—OOow NOO—=Ww

I oO—=w

OO~

.09, Sum: 231.00, Score: 24.80

OO Or~

.77, Sum: 213.00, Score: 22.02

OO~

.70, Sum: 188.00, Score: -30.73

OO~

20.95, Sum: 186.00, Score: -1.54

WO —w

10

-3
1
0

OOOr~

.18, Sum: 176.00, Score: -24.00

-4
0
0

6 0
9.39, Sum: 158.00, Score: -3.68

conNnNdwW

OO~

12.37, Sum: 158.00, Score: -2.83

—OoOow

OO~

12.08, Sum: 156.00, Score: -1.04

-3
3
0
6

-3
2
0
4

-4
0
0

0
9.58, Sum: 151.00, Score: 3.59

-4
0
0
0

Loss: 62.00, Even: 8.60, Sum: 149.00, Score: 11.00
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0k FEH: acceptability sk

JAPIO
1 0 -1
179 63 5
0 10 19 0
-1 30 74 14
Win: 84.96, Loss: 44.85, Even: 11.19, Sum: 141.00, Score: 28.44
NTT-UT
1 0 -1
1 96 8 3
0 6 32 2
-1 17 40 13

Win: 99.51, Loss: 31.05, Even: 9.44, Sum: 140.00, Score: 48.90
TORI

1 0 -1
1 19 98 10
0 2 26 1
-1 11 88 40
Win: 30.13, Loss: 51.68, Even: 4.19, Sum: 86.00, Score: -25.05
KYOTO
1 0 -1
1 16 56 4
0 1 28 2
-1 5135 48
Win: 20.84, Loss: 54.13, Even: 4.03, Sum: 79.00, Score: -42.14
ICT
1 0 -1
1 10 75 4
0 1 28 1
-1 9124 41
Win: 15.54, Loss: 51.50, Even: 2.96, Sum: 70.00, Score: -51.36
UoTTS
1 0 -1
1 8 63 4
0 1 35 1
-1 4138 40
Win: 13.03, Loss: 45.87, Even: 3.10, Sum: 62.00, Score: -52.97
KLE
1 0 -1
1 9 55 2
0 0 38 1
-1 7150 33

Win: 12.07, Loss: 40.66, Even: 2.28, Sum: 55.00, Score: -51.98
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sk HE acceptability skx

JAPIO
1 0 -1
1 97 713 4
0 5 9 0
-1 34 67 6
Win: 102.51, Loss: 41.05, Even: 5.45, Sum: 149.00, Score: 41.25
EIWA
1 0 -1
171 87 1
0 5 14 1
-1 28 70 12
Win: 78.38, Loss: 41.34, Even: 7.28, Sum: 127.00, Score: 29.17
NAIST
1 0 -1
1 34 80 9
0 1 28 4
-1 12 88 31
Win: 43.43, Loss: 43.77, Even: 5.80, Sum: 93.00, Score: -0.36
NTT-UT
1 0 -1
1 30 92 8
0 2 29 1
-1 11 98 23
Win: 39.19, Loss: 34.58, Even: 4.23, Sum: 78.00, Score: 5.90
TORI
1 0 -1
1 15 67 17
0o 2 17 2
-1 13139 32
Win: 23.45, Loss: 46.01, Even: 4.55, Sum: 74.00, Score: -30.49
RWTH
1 0 -1
1 30 96 5
0 0 25 O
-1 7106 25
Win: 35.62, Loss: 33.94, Even: 1.44, Sum: 71.00, Score: 2.38
KYOTO
1 0 -1
119 72 1
o 1 17 1
-1 7138 31
Win: 27.88, Loss: 39.26, Even: 2.86, Sum: 70.00, Score: -16.26
NEU
1 0 -1
1 11 117 10
0 0 25 1
-1 6 87 36
Win: 21.88, Loss: 43.44, Even: 2.67, Sum: 68.00, Score: -31.70
FRDC
1 0 -1
1 22116 13
0 0 28 O
-1 4 89 22
Win: 36.47, Loss: 27.08, Even: 1.45, Sum: 65.00, Score: 14.45
UoTTS
1 0 -1
1 10 110 12
0 1 23 1
-1 5103 29

Win: 23.26, Loss: 35.48, Even: 3.26, Sum: 62.00, Score: -19.70
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5.4 WERERFFFCHERO H B RIEREER D 72 8O D
T A Mty hOWR EFHEY A b OVER

WA TLRRERE  E#
5.4.1 [FLHIZ

FEMEIEREEN > —FiE & LT, SCEHEANNZFHMIMAI S 2 HE L Tl &, B RISk LT
T D EEEN ) FLRENTWDEZEDAREE VR,V v TCF v 735 [T A My FEE
i) ARESNTND VI,

EFH DI, —WEFED S P EREREF SO O T AEEEEIER M O 72D D7 A h & v MZOW TG %
1TV, MEEE LV EBRICT A by FOERRIZEF LTS, S4EEITIT A ey MZEEN D0
LOIEFZEATHI &L bIT, FREBICLIBEFMEZBR LT XA My SOEREIT->72, 2D
TAMEY FaA L Z—2y b EOFHEHY A F~ZEEEL | PEFERF O S B EIEREHL 2 % >
MR TETCTE OBREELZEM L, ARTIE. 7 A M2y MEROEDITITo72/E( L, TR
ey M AW HERHMEOMEE, £ L TRl Y1k OfERkE X OFATEIC W TR 5,

5.4.2 WEFXTR by FOHEFE

5.4.2.1 HHAXFRICOHE

TAMEY MIA v Z =3y METARBTORFIEHRE b LITER LTz, 5. PEEER L
H AGERFRTFO patent family OV X &b LT, ABHDOT —Z RX—=ZAHF—E X%, |1 H %R
FISCZ BHEY Tl U7z, TERE & AARGEDOSCE OISO X, HEFESTER T 0 SCE 4 J AR iRl
RUTAER L AARGEURF O FEEZ S E ST, U O MBS @ O U7 2 G el &
B LICHICESWEERLLIE Y, 24 My, Pk 7 L—a KXEHDET 19410 Lo
H SRFRRSCfBedi 22 fif i L 72,

n-b (CITERES O3 |(JENES | 22:7 FEFEX o BB ERER 5 = BAEFEX
. i BolZBED FEE DO IR E o
CNI 02587 2013— BT B A AT i | = - TN EE, BREETE®
DES oo 75 I 03960 78 O ), f’i;f% l_;;; WHITED (S FED i) gL e (3D .
D % A 1R 1T 7 £ ... N
pammpg Ty (0 SR BREE TN S he em w1 70y
e |ON101808 L2010 sl oa| EEVEEA/DELIE Y o S8 D et iy S e BB TR 4B BT Fl
8474 533785 U\ mEEL, PENIEE | SN U T mEe e s 4 2V L AR R A R T
IR L R R T BE D ITELL
Bl RS v AR L DS
o BB FIER FTAE) (5. fBH11cdoT 10 0 it 0y (EEZHCED 12O E D
Ly [CT 01673 4[2010- sl aa|BHEHL Ho, FL_8 SE RO T, O B, DUEY 1”(’:0 H;ﬁﬁé%At S
0264 79206 V| ormHEELEES (B B O FES E DU L, é"_g,%) “ﬁg‘}? =l
—E— . 1EREEE ST TR E T FR AT IS
i . DRAT . _
1 HHXFERSUE OB
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5.4.2.2 TR FXOHH

H B RERRSUEA O 0 BT SUCRFA R P B R Y — U 2 G LEAZBR L, &7 A bty
NSO E LT, FfR 72352 — 0 OBPUT, AARGENSCOBIEH B ORICL D EEFEHE
EFETHHZ EEFIMLT, AAREXORRICER LEFENDSNTND 9, EFOIEE T,
HARGESCA SCETHALICXEI D | SCRD 5 SO XLHiN R —RGLOBI LA 7 LV—E 7 LT, 4D
TIN—T 06 1 LR EERICINZ D W HiEE AWz, ZOHECIUE, 728 201E TERHR
LT 5.0, TERSND ), [TEEZEMET D), HHA TS|, TFELTH XV, ] REDH
KEENRE = R BEET LRI TE D, HEE Y — 2 L OXNSMFTFIZONTIE, AN
HIEGE L AARGEONY U AN LD NFIEETITo 7, ARGEOSURBBILSN D/ F — 220
Th, EEENRSWEHH T, 7 A by bUEMOBMEIT> 72,

e, T A Mgy MXEROTF OPEGESCE 721X HARGE USSR LI XEDANRE EN TV D
HAEL, FEFEE AAEO L THROBRENH D HDOIZONTIE, T2 My hUEfo HER
NTBH LT LTz, UEDEEICEIY, TR My PO E LTHS— kX A5 339 30k

A U7,
44 hv 33
ok 38 X
VAN 22 X
AL 276 X

5.4.2.3 BREIDER

T A by M & BB SGHE T, 57 R POV TR ZRETHILERDH H, #
MR EClX, AMIBEIZT 256 L, SERPABRIET2HA L 20T TEXDILERD D,
A EET D5 TR R BUCHICHRIZ RO, FHEEAEIE T 2 5 A1 X 2R N 723075 0
FEZM O T V=0 F O T H0END D, To& 21E, THOFLZPELSFTHINTHET
D2 EWVIORRMNCHBEHIIE A D Z LN TERND, [RRITFA M ‘K147 "BEEh
TWETM? ) DEIITFS|~ v F o 7 CTRERARRFICRMNE L BEERmZ D LERD D,
AENIFHRMIC X D BERHMEZ AR E 5720, RCEENDIRE (FEhDHRETRY)
W DORLESRER (AAFED) Mok EHIEER, REMRRBREDIEEL D, M2 R
R EIHEA LY —27 v — hOBITH D, [JP $F—2 | ISR I TV DA HEFE
IR L7/ RO B ARGEFRIZE ENTWRITIUL R L 720 CFFZ R LTV D, To& X, —1T
Hoflix, TEAMBIRE 2, BIF 10 A rTLLEAERIE 70,1 &5 REGESCORMERAE RIS T
AHTENTED] FTRT TATHIENTED ] LW XFFNEENTHRITHIE R 5720
ZEEEHRLTWD,
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|PEEE BAsE CHAE—"  |JPia—

oo e [BICERBLT AT 0 e

SERENEL, BIPOTCILET  wins0sEA A AT [FIUER B, TRIEST

TERIEETO0, %z %z, :
LT B

2820, it T LI [HsH T, EROTEOR |- L2

T T

2 B IORIZE, RO B s T, | (3B TLBRN

(TLWEN,
EREL N5, 255706
75, A0 (PRI, [T | T s, FMTETRL | ek
L 2 AR B £ —E—FHEREET B - :

TED,

2 EREREDH]

JP NE = DRNEIL, Perl 70 7T MBI LT, &5 AR OEIE Z Perl 7
n7 T ARHBRNSHEST D ZENARETH D,

5.4.3 AANT o) B BhEEEI 51 b ~D#AH

5.4.3.1 AANT BEhEE(@EH 1 FOBE

AAMT FHERAEZE S T, —FEEL Y | FEARSTO B PHEIRR 2 3Hl 92 720 o B Bl 1 b
TAAMT HSMCRIRR B BVEEAG 1 b (DK, AAMT EEEHIiY1 1)) #%HELTX T 6, 4,
AAMT HEFH A N OFAZ D T, JEREE TERR Lo B RF S0 72 07 A - w b
ERIRIATR, A B =Ty MEH TREFFCO T A FIRREHE2 T & D8R Ek LT,

B 31X AAMT BERHEVA SO EZR L TWD, VAT AX Web 77 rr—a b LTHEE
INTEY, Web 77 U FDL TR ROEEITNAIRETH D, 7 A Mty MIFHET = 7T A
&L BICEHEY — 3 — (AAMT $——) ATEEIN TS, FIHEIET A My hORCEX Y
yu—RL, #l LW = 2 TRIBR L2 R 2Rl — " — 27 v e — N3 2 721 TRim
WRER/D LN TED,

AAMTH—/\

DFARXAYoa—K )
O | esr % =
V,

QFIRFER 7Y TO—F -

ORERDRT OETET

X3 AT ADORERR
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5.4.3.2 BEFHEDNEITFIE

AAMT FHERY A b 7> & FEER B BHRR AT 22 AT D BEFIRIL TRED LBV TH D,

(1) 2—FITEHm D%t G2 & 72 5 o HEEBEIAR > A 7 AN IR 2 JA T CE H85i 2 FonlcHET 5, &F
iRy AT DME PCICA Y A b= DY 7 hU =27 ThA v —F% v b EOVP—EATH &
WA, BEOTFANLEB—FECHRTE 2RBENLETH D,

(2) AT FIFRY A MZT 7 BALTT A M (RS : FEEE) #X v ra—RL, 2—3% D PC NES
PR D,

Q) FHM L7 WEER S AT A% 32D B (Web A ROFZEITY A &7 7 UHFTHRRL), Fvonm
— L7277 F A MEFRT 2, BEER (AAGE) 3aXx 27V vy 7R—RZav—1L7H2xT
PC WIZIRAET %,

(4) AAMT FHIFRY A N OFFGEREEEEICT A FXCORTERBEEZL O 1T, #ERF U E7 Y v
74 %,

GYEHHfFO L, v — "N THMEDEZEZ BEHE L., ZORELER Lo R i LICRR S
ns,

5.4.3.3 FHE#RORME

P N—N TR T35 L X4 T L9722 TRHERER—%) BEAFRRIhD,

AR R 2 L —F —F v — OB TEIRT 2 DIE, 72 & 233l L 72V ISHEHEE OF#AE 7 2 B3
RS 2 &IC k- T, EHEA Z L O/RRZ LT 5720 Th D, Zic kv, 2 —3FFf
KGOFIRE ¥ O EE LY BRICEm S Z N TE D,

SEWERR L7272 My NI, SUEHAOBENGT A FLESFEL TTW RN, 2ofRbv i
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WEAREER L E A BT 3TL X b kDT A bty F&EK LTz, 7 A by DM A TS
DEELMOTZT O TVRIBICTHZET, TA My MO BEMLAZEB L7, £/,
BEF O BERHIEY A MCABEWERR L7727 X by M EMARIALR, A 7 —F v MEH TREFRIR
O HBFEMA TE HEREE AL LT,

LAEMERR LT=T A b2y OB RMEDOHERIZOWTIZS B OB TH 5, 1ERD NGB
O BBV & L LB AOARTIED A Y » MNT AV v b0, (FHEMED @R SCGEM Y — v &
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AAMT/Japio FFFRIRRAFFE 2 OIEEBNO—Bt & LT, 2014411 A 28 H (&) 10:00~17:40, ¥ v
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