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1. T €L & IZ

~Ar7uaV 7 NIV —FTTT HEEE
WK REGE W TR ER 4 580%
AAMT/Japio ¥FirfiiRF 2 Z B K

SuRb; DL

FWIFEORE S 2 FFOMEIR TH 203, Z ZHAER], X SE2EMAGE TOEMER A
TWb, ZOHFE SNEEFHRG, Av— b 742077V 0O—2L LTELNLD X STk
oz, Flo, VT —FOMEE LT, FRERELZRILT 2 2 EEIZR>TETWND, X
REFFFFICIR->ThH, I —1 v ORFFTA. FraFORERZ AN ORFE & ) L TABIIZAT )
DT &, TUTIZRWTS AR, TE, BEORFFT 2 Z TR O 2 Ak b
LESELTWD, BRI, b 0iARziE LT, B CORERN 2N S, BLE
Sy C O % fLiE 2 T-BIFIFE~ & [ h o T b,

AAMT/Japio FraFRlRRIFSE AL, 2 OBISES M C o & IR 2 7-FWEIER OWF FEBH %6 2 (et
T272DIT, (1) BEHEER S A7 L OFBICREF T HHANE 72T T2, (2) BMEER O R
HI7RBFIE AT > TV D REPEOFFEREBI OB gE . £72. (3) FEEORFFOFRIRO LREZEHT 5
BEBOIEE . (4) FRREBIZO DD IFIRFE L E, WRORR D N2\ TiEim e RO 55 & ek
LTW5D, £, AHOEBEETY —27 v a v 7RV RY U A ERET 52 LT, RS0 E B
2T, FEFRER OB LICIE R T 2 Ao DSOS 2 24t L T X 72,

KRAEES, LLED XD RRBlLR N DIERREEA21T > CT& 12, 8 BIOWESZ B L. TR
ORI, HFPHFEORREEEOMHEFIEICET 2 M, Fat BRI & BN X 28R 27
DO T DR &, FrFRROMBAL oS L 2 DB A L C & 72, ARG EIT, 2
DX RIFEORIEE RN T D0 LD TH D, £, AEET, PE - JFM RS
72 MT Summit [CEFFRERICEH L L2 v o a USORESFH IR LIV —7 v a v 7 & RKi5E
BRHLE o GEET S0 L, EESNEE TH R EZ 2T 7, RREEICT, 2083k v
VarRU—7r v a vy oML EEN TV D,

AEEEN, MM OEEACIZHEN, ETETZOEEELZH L TV DRTOZSERR Y AT
LOB%E, EH, FIHICHEBREZFFO N L ORI A S HIZIED L Z LICHEMTE 52 L 2> T
W5,



2. 1 FRRERFTF & O T2 [R) e AREE A RE AR
(ZFB T D HER YT DR

BUR R FRFBE S AT WER L FTER
22k, Bm R, B Ao
g WG, THEHE RS, R ek

2.1.1 [FLHIC

R SCEORIRRIE, MEA~ORFFHRFECRFF SCE OSBRI SR 2 & Lol —E R
WZBWTARKRTH D, FraF SCERROBRICBW T, B HFEOXREFEE T EE R H
JRTHY, ZHETIZ, MR IELEWRIEE LT, FMMHGERSZ A E8EST5F
EOWZENTTHOILCTE 7=, A& F 5%, NTCIR-7 ORFFFFIRR # A2 7 CldAi S 7= H9% 180 J7
PO FREFTF SR VT, SFaREFEF S & OB FZE G R G5 24T - 72 [3]. 2 D#FSE
T, IS S HFHPSBEERET V[ EHWD Z L1280, SaREFT I 6 FE &
N7 —X5—7)b, BEHELSAEE, Support Vector Machines (SVMs) [5]12 & 2 k5
BEMWDZ EIlZkoT, HFHGERFRSESEZITo72. LL, REOOFETIE, &
% AAGEREFI RIS T 2 WRGE A HEE T 2RI, 0 A AREFEMHGENHE T 5 —20
KIFR S BT D IERREE D S A HEER G L LT D720, O iR HEL L T 5 A28
OHEMMAGENRAZFRETHZENTETCORY, WSR2

2T, EATIE2] TUE, B 5 A ARTEHEMMGES MBS 2 @B ORI AE AT E LT,
[AFDOFMHGESRI Z FET 2 FELRET 5. BEFIETIE, RSB LU
S HEHOBHMBIRET VO 7 L — X7 —7 )& AW CEMRHGERFRS EINEL, Th
WZxt LT, SW ##HT2 2 &2k v, HMHGE RSO - RERAROHEEIT .
ZOTFTEE, FHMEERICBWT, BXE 98wDmE AR L 40%0L EO FEA LR L.

LML, @WEAERICH L THARMIONE W S L RO, 22T, KX T
%, BBEROWETEE LT, FESREMAHGEOHBMEEOMMA L RETSH. 20
Pt ClE, SWIC X o TR CRIZE & HIE S U7z 55 P9 RE TR 2 8 7z 70 oL st
FkFE LTREL, TNODRIFEESGOTES Z IO LIIRIGORIZEES L LT
T4 L) FIEEZFIRAIICIT 9. ZOFEITH L TT - i T EBR ORE R, 95%D AR
& 32D B A AR L, HERBMFEOPAAZ A L7206 & e, FRELER 4%m F
L7z, 612, #BOFEDOHHAIZIBNT, AFONMEEZIHT 256 TIE, 95%2L 1
DG & 0% EOFBRELZENR L, HBEAL I LI 20%8ET DT LN TET.

F 1. VERCS A7 B P R RO oD [ 28 g 5 & T oD e OGS

g 134 [HOEE ORI O x5k

R s | JCBP(s,)

Sy

22,473 167.7

AFCRE Li=MsgEs | SBP(s,)

SJE

1,680 12.5




# 2. [FFHEOVERERHE (%)

Tk RS BEER F fig
R—=ZF A 67.0 54.3 68.0

SV RS N 97.5 28.7 43.9
F K 73.5 68.1 70.5

2.1.2 #EFEEZRAV:-RENREMAZORE

2.1.2.1 #EAFIg

AFSLTHE, FATHIZE2] O A L REkIS, 35, £ 1R T K918, 134 EORH
FESTRR A R SR & 2 AR LTz, 2 LT, 134 8 O B FIFERTER % R 38 EisE & CBP (s)
EREGES BPE L, BWICHERFHESES Br(i=1, . . ., 101210 3 EIF 51
AGw LTI, MOy — L%y hTH D TinySWWEFIH LT, FHMEEBRZIT->7-. B
— RV E LT, ZREEA D — 2 Z W2 £z, SW OSEEERDN S, S
FCORBEAEEE LS L, Ef(T72bh, FubiyxtaRkt & F#) HEIC FIRBMEZ3%E L
7o, AMEOFNEZHSWT, CBP, . . ., CBPy® 10HOEBEED S B, 84 HF
BIEE L LT SWMOFIFEEITV, 720 02 Ho 1 [HZ2REAEFES L LT 2 MED X7
A—H OFHEEZEATV, HEO L EEZFHMIHEFIES L L. DL EOFIEZ 10 @0 # 0 Kk
L, EOYHEZEH URZHE ORI 21T o 72, 703, KimSL ClfEoxgR s Lz
NI A=21F, SMDY 7 h~—VrEHIIT /37 A =4, BLOY, 5BEFims 5 aFm
MEFE TORERED FIREETH 5.

2.1.2.2 F% - REUEDO-HORMY

R3S R BB RE AR R DR I AV =R R X <, FREIC e, tp OB BUET 5 b
DB LV, HFH L, tp & PRI s, sp OHOBREBET 5 b0 2 FFICS
NG,

2.1.2.3 FHiEE#ER

212, FFRHEICTBT DMEROFEFE R EZ RS, XN—AT AL LTL, T1,& s
Fl—, E720F, & s;MBE—1 LW I RAEEMWz. BB FRBERS IO 7 b~v—v
YDRTA=ZITH LT, FFHEDE AR Z R AT 2WEEIT > 12 581F, 97.5%D
WERL 43.9%0 FAEZER Lz, —J7, BEETIREERS LY 7 b~—2 0 DRT A—
ZATHR L, MFHIED F % f KA T 2 THE 24T - 72581, a3 73. 5%, #5368, 1%,
F fiff 70. 5%% 3#RL L 7=.

2.1.3 RBEXAREMRBOHBHRARE

SVM (260) IZ &= 2 #5-M FHRECTRR e R 25 - 2238 B BhIR)7E ORI FEBRAGHRIC L o °C, A0
FMONL OO, FERMEOCHBERFEL TWD 2 ERghole. ZOMBEEMRT 57290,
SVMO Rl E R A FE D < HEBRIFE DML A 2 42 28 5. SIMIC L 0 " &3 ClRE L72[F

UL, 2ocld, 134 Mo OBRERE OEA 210 BIcHE Uiz, 208, &apri(i=1, . . ., 10) (23
B IEE] (RS & 38) - Al (RO & RBg) 0%, %opi(i=1, . . ., 10) OREIcHL%I A

L&D, TORIRERROREZ5EILT.
2 http://chasen.org/~taku/software/TinySVM/



FHEAE, ORI & ORIFFEESTA A S RBEFIORE L EX DIDL. LT,
D0 &5 REHA R TORBREEWENICIT 5 2 L1250, TR & ORI E
REBTS 2 & BREEARTOIERET 5 2 L8 T X, AT EREOUEICSRA S
VS OR, ZOMMBOEARNREZ T ThD.

£h [ Y 3 ER XX(s,)

R

(a) SVMIZ &Y B3 R % B E (b) X{u,z) DFRKEZEXX(s -)ELTH A

1. 3R R ORBIRE TR (NFOEL G L721)

R SR

- LU < = (b) 1X(u )| >1DIBEDH,
(a) SVMIZ&YURERRMERE UJEJiJ"q:‘FDHQiTIER??H: (¢) X(u,) DHEEEXX(s,) ELTH A

BEMEINEAFTHE

% 2. FZEREMAEOHBHORETFIE (AFOMEEIM)

2.1.3.1 #BMREOFIE

LUF I, RIZEHM MRS OHEB R FE O FIEZ R~ 5.
RTFYFT1 A RGERF G O R AL A CBP(s)) DERIZXI LT, &5 Duy,= <u, up
Lv=<v, v DM T2TZ L, uyp # vy) ZAERRL, £406 OMIZSWME) @M L, F#E -
HERREHIET D.
ATVT2 TNENDuy = <upupd (€ BP(s) KL, up = <uy uppAFEO Y, =



v v (€ CBP(s))) (#F up) BHEA X (uy) OEF LT 5 (K1(a), K2())°
v =, FIEE ,SVMQENICED }

X se) :{VJE v CBPO L smETHREE

ARTFYF3 ZOAT v 7x, ANFONEEIHTL20ENCLY, LLTF02o0 5Kz sy
Tons.
AFONEZHFALGWMEBRIRE A\ FONMTEZ 0 L WHERIFEE I, Bt
DB RRA R OFFE « REEMRZHET HE, S L 2 BEIRE/HREEFMT 25
KTHD. SWMEEN I XY FLAIR R s b AT 5 &HIE S =B FHFERER
tu DEL % SBP (u),) & EFRT 5.

SBP'(s,) = Y, = (u, u; )(€ CBP(s, |SVMQERNCLD u & 5, ERETHILHIE

F7z, SWIZ LV, FULHIIER s & FIFE TdH 5 & flE U7 B P HEEXTRR O u ot L
T, AT v 72 TEHR LI X (u)) OFESE N (s)) EEFHRT D (K1D)).
XX (s,5) = UX(uJE)

u;; €SBP'(s 5 )
ZOHFATIE, X(sy PRI s  DFRIZEXREMAGEES & LT 5.

AFONELZHFALEEBORAE A FONTELOFA LI2HBRREIL, B F.0
AR D[R] 7% RERRZPIET D & &, AFICKDHELXZFNT 25N TH 5.
FNENOHPRFE T )= <u, up(E CBP(s ) IR L, Xuy) > 1D5GE DR,
uATFDEI IR s, L AR TH LB (TS, uy € SBP(sy) & NFTHES
% (E2(b)).
F7o, AFITEY, FLBIRERY s L [FF T D &HIE L 7 PR u 4t
LT, A7 v 72 TESR LN (up OFER Z X (s, LEFRT D (X2(c)).

XX (s,) = UX(uJE)

u; €SBP (s )
‘X(ul,E )‘>1

ZOFHATIE, M(sy) & FLrIRERT s, O [RFXFREMHREES & LTHNT 5.

Rt Ve BEOY , oLy, SWMICEY, v, ERIFETHD LHESN, ZO—FT, v, &V, TRFETHD LM

EINDHEAE, ARLCTHE, v, &7, OIS ENr,) DEHRLT 3.

L DAIHE, SWAD RS & b ORI R v 0l A Th D L HET DB ORST 5. = ORMRR D i

ROGENE, N TDHIR IR s & A TH D ENPDO NFIZE 2 HEZTDAR.



# 3.

[ 3556 FREE P RE OHER AR E ORGSR (%)

BRI T
AR D S SIE
WEEOHIE | MBS S o h e R L | AT % B
> 80% 79.3/53.9/63.6 78.4/59.1/66.6 81.3/89.9/85.1
> 85% 85.1/46.4/59.7 84.2/49.6/61.6 86.9/80.9/83.4
> 90% 89.0/38.6/53.3 89.7/42.7/57.5 91.3/69.1/78.2
> 95% 94.1/27.6/42.4 95.2/32.1/47.9 95.2/53.1/67.9

2.1.3.2 FHMfER

AT, BEOFLAIRIFOS R O R 7% « RBEBRZHE L, HEORZIEREH
BEAETMATAZ IRV, ARREDOHRELIGET D &V D HERBIIFENE DR LD
HET, FHMEEREZIT o2 BRI, 3481 TR T A R L 7.

2AFITTIR R X H 1T, A FERESE AW, HEETIREEZ T2 LickD,
HIEFEROBWEFREZEEIEDL Z LN TE L. FHIERICIBWT, REMAEHIZI T 5
TERE RO S D380%LL |, 85%LL E, 90%LL |, 95%LL LD & & D Z R T IRE
R L7258 ORH HHENC I 2 ik 5 &2 R3ITR$°.

2IRE LT, AFONTEZDH 72 LOHERBIFRE OFHER R W T, HBMFREZ
LD & & OFHlifE R & s, BERELZ AR, FiE L. &6, AFONTEEIHL
7= HER B R E O FHMRE R W TE, AFONTEE O LA WHER Y[R 2 O FFARS & &
AOEAFRITEE20LL B B L, BEERII S I E30%kES . L L, AFOR
TEZPER L2 WHEBIRIE FRUTHB W T, BEREOEINE—V 4 7 L B O#BRIFEIC
BWTHRKERD (RIOFEMFERIR LR, ENUBEOY A 7 2B NWT, FEE
EIDICKETHZENTE RN, —F, NFOMEEZIH Lc#HBIRE AT,
EWHGEREZRHRN S, BEELREICSE L. W25 L, ZOBIRITHBR
[FAE & D Mt A DBLEFEIC 31T 5 HELRED L[RETH DL LV Z 5.

2.1.4 BEAEMRE

SCHERTA0IE, RMERFEFHRE O RZHE TR EE 2 TR Y, FEORICENTY,
£, BFEE THOTOW RO RIZRBN TS, AGRXOFELERICEEL TS
LU, CER[4] TR, [RZFEIEOMEG & D3 REMHFEOIEZ FEITT-> TR,
FIEOBHAFHPIEF ITRE SN TWD . —F, KX OFEL, BEICARE S5 5ER
Frat7 & 2 bins, FFHEDORR E T HXREMAFHFOMNEL BB TIT>TE Y, W
[4] & LT, FEOBEMFEMEBRESNRNE NI AT, BELTHWDLEFERD.

P BEL LT, HBBMEMHERTSORBEASE(s) OBEHFu, D5, | My | = 1O TVHEERERE L. 20
B, B, EOLHVDOEFK, ITH LT, TR s, LRZTH20E00OHEZAT I BERLVPERT. —D
DDA B 72 0 OZ R Rz R EMMNFEORL12. 6E TH 528, KJUTRTRHERICBNTL, 2oL, £hxh,

> 80%" DYAIX0.9, O 5% OYAIXL 4, D 90%7 OEEIE2.2, > 95%” OAIT4. 0L Aoz,



2.1.5 BbhYIZ

KEFSCTIE, FFE R EPAHZED B #BEEICB WV THBREMEN & D BIBES 2 s
L7128, HEBRIIFE O ZAESE Lo, FHIERRIZI VT, 95%LL LA & 32% 0D
BRAER L, HHEZE L. S50, Hiaf i 2@ e+ a8, AF
DIAEZ G LT2356 TIE, 95% 2L Lo A2 & 50%0h EOHEREL #ER L, HEREL L
220%k 3 L=, SO s LT, FOBRER3 O RIZEEMES O E Rk Gk (2] 22
B OIFEZ FIRENCAT ) FRERB T2 ENEETH L EEILND.

SE XM

[1] P.Koehn, H.Hoang, A.Birch, C.Callison—Burch, M. Federico, N.Bertoldi, B.Cowan,
W. Shen, C.Moran, R.Zens, C.Dyer, 0.Bojar, A.Constantin, and E.Herbst. Moses:Open
source toolkit for statistical machine translation. In Proc. 45th ACL, Companion
Volume, pp.177-180, 2007.

(2] 20K, FEAE, ARRRRE. SRR SCE W 7o [R5 R AP EE O [RE & INEE.
SRR [EER RS ER S, pp. 963-966, March 2011.

[3] AR Ve, 2ok, FEARL, AR 71 —X7—7 0k JOBE G E %
AWM HFEORGEHEE. B IHHE(E T2 GEE, Vol. J93-D, No. 11, pp. 2525-
2537, 2010.

[4] T.Tsunakawa and J.Tsujii. Bilingual synonym identification with spelling
variations. In Proc. 3rd IJCNLP, pp.457-464, 2008.

[5] V.N.Vapnik. Statistical Learning Theory. Wiley—Interscience, 1998.



2. 2 FEHFEVA N 2T R—=IUNDOXEREEHH
R K & WE
PN =G
2.2.1 ZL®I=

SRR E IR SEMIT R S AT AR E DD O ICEERSEY Y —R &
7o TN\ 5, XHARGE B BRI OIS £ TICHc R FEBBREEINTRY, ittt es ) v
AN & o T, BEFORFREEE DO OXFREERIH . R = — 206 OXFFREERIH, H—55E=
—XADND ORFFREERH /2 EICREL B D, ZOH T, HRIT—/ 8205 OXFFREEMH T
BEIbo L b EMHREINTEY ., BELEWV, LrL, ZOFEIBOTHoREOXRGER
ERHONLE I MNTHRIT—RAORICKE AKFELTHEY | BEFOXRa— N2 TIIER

WCEFEARFSTh D, Frlo. KB BT a— 23074 < . TEONKELROILTND

AFETIE, TEHOBARFBEFEHE AT OEAFEHYA FU =T X—=U 6 KEEZR B PR

T NAEREET D 2L BT O, E SN ToxR = — S0 b R ERGE A Bl Tk & L C
MR AN a— " 2ADOMREEZEET 5,

AROBERITILLTFO L 127> TnD, 222 HiTlL, FEFFEEVA b= 7= 5 Bkt
R — RRAEHES 5 FEEZRAT 5, 223 fiTlE, FEFFEYA b =T X—=U0 0 OxfiR =
— SAREEOTFINEL FEREZRET 5, 224 HiTIE, BEISNTEHRaT— 2055055 REE
HHOERIZOWTHIT 5, 225 HiTAROEELZ E L O, SBROBEICOVWTIRRD,

2.2.2 BHxiRa—/X
KFFR 70— /X 235 aRGE B Bl AT IE Il W T I TR SN ERE Y Y —ADVDE D TH Y |
Hol bAENRY V—ATHD (Brown et al. 1990), HH xR a2 — R A& 4K T 5T KEDH
FELE HEREBAMETH Y . KFRCE NFTERT IR & N 2B T 5,
7z & 2T AL A AR | o & — 2% 2003 FEEEAB S 72 T A RFER 22—/ 2 | (TR—F 5, 2002)
DBEAFEITITR 3 F DR 2 % LTz,

2.22.1 9xJEZEEX

e 1T7/747%ﬁ% Ko TR SN SCENKEIZHFAET D, ZOFIRRCE FL
BERPWEL, IR —SRFIERTE D, AFGERD (2009) (X2 OFIET, KHHZR B 53R
T—RREER L, —RIZAHISTWS, LaL, 20X ICHBERK S L H R —)

TR E 2D, ZORKIZHAGE L PEREORLAZAFTLIENHE LW LITH D,

77 BIZIEERSCE RO D S SiELEN T SAHY . ZOF T, Wikipedia 135 b
< ELNLTWDEY YV —AThHDH, Wikipedia LOHFEREEFRIT _FEHEICOIT HND, —DiF,
XX HERE L 72> TWALETH DL, ZOX A 7T OLEILHARGERILB DR &5 -
HDHo b I —ODIFHINIEGED D WVITHAGE L PERELUSNDFFET, WS OO FEHEICHR S



K1 AL PEBORTRE S

=L 3'e

JERH The electron (symbol: e-) is a subatomic particle with a negative elementary electric
charge.

H AZE BF (TA L., 55k Electron) &id, FHAMNKT 2F OO HOLT oD 1

DThHD, BRAOEEE I, F1HROMEL T R LTESITLND,

W E R B+ (Electron) J&—Fpifia AU EFR+, @EICH &

EXETHD, REOXATOILEIZONTIE, AAGEE PEBEOMROMEREL 2L
SN D, £ 1I1HlZ~T, F 11X, Wikipedia @ [Electron] (2B 5 H5E & HAGE &
PEREOHAO—HTH D, ZOBNCHIT 2 RRBRIL, J5E & PEGERSIE L, AL
5 L ERGT A & BTG LAV E D RIS TV B, ZOXIRY =T <=nb, BhO
SR —/RAZAHES 5 2 LIFHE LV,

2.2.2.2 FEEPEFHA b
Eps eI L p T BE, FEOAARGEEEE ORI 83 TAT, TOBMITELL,
A ARGERE TR RE IR TR L2V, 20 SADOHREFEHEFEDZDIZEL DOH
REEFEFA FRMESLN TS, BARAARELWRT 5720, FH, AAFEEEF A MIn<
OO HAGECE L hEBEHR AR LTV D, BAEEE YA MRS 2 BAEL Z0OH
FLI =D DR B 5.,
(1) HUITREND X DT, BRGSO CHERFICER SN TWD, 20X 9 230
ORFRT—=NALERT D2 L IIES Th S,
(2) BABEFBEOHMERG T 5100, LEOEE R AAGEHE L PEFERE LR L
TS, M2DEDOESNZNERLIZ, 25O FREEIIRFREEDOILES & L THW

Y (R
(3) M2DFOMIIT, TOXEDIFFE 2R L, ZAUTHEFERRRSC O & E o) v L
LTz %,

ZOYA Fb 50RO AAGECE EFFLZNE L, AFTHONT D L, 98%D XA HERE & H
EOMTHISERICH T, 2O, FEFFE YA D BRI — S 2 DOBENTEET
bHHLEZD,

U Vs B AGEBERBITRA ) « RS (xS 7y v T —va ) B3, KEOIENARE, MEIEALZ
HaOWM NI 2G T, WO AAGEZERBEZ RIS, FEEL Bk, FEEN, BERREZM ) -oIicE
L TWDT o — Ml




PEETHEHE L L DRAR0DEEY, BEOMER0E) | HEFAEILTTN, EFI2EGNET.
(PEREO B E A1, I F|rE R T AR, o BEmEE 0 ET .

TER, ARHEES (£ ) ZEETEY), 85 B0 (05) IRFHHR], BEEER=ET—#. UREE,
£ e A A A AR e R T80 B B8 R an U B () )

BHEOEHH, FIIOFTIE, BhMAEUET O ELGENMOB BT HERAT, [L54)
EBATIIESDIITOOTT, b, SHHIOEEER T Shn el NEEAN, &
BTGB B E T, TOMh, BEERHTTENDE, OFIK- DT, - TEBRT 25T
MY T B TSRS D SRR E T T, SLPED AL B THBENO TR DT, O
| THSEBL TR,

BAEIFL, FAZRBTTIR IR R ETE B A, il ERR R R Em R R
EAT. RAMIRET ERE. P 2E0NER G, = ENEREEREEN. B, 2250z E SENE, =
Tz REES, B SRER L. A EEF A ELEE. IR PEAEBFFE —RIZFHE]
&, BEita—a,

X1 HAGEFEYA ORI OH]

m B [
BRTT . ERer A ERTADAL

[

m ER[TAT]

(LDIERIR RS 8. 885, 80, fTETASD)
m EEILeIA)

R0 AR EOP T e LEEL TITE s T Vo, EDADEE o
m % [FLE]

fe Brl, BB T T RR — .

W

[HiFwms:E =012F01H25H]

GHAE, B—T 17

2 HEp HARGEHGEEO T EREHLEER

2.2.3 BEEEZEYA HSAPHRI—IIRADESE
UTOFNETRERT— SR EHES 5,

(1) X FRCEDINE

(2) XEOER

(3) XXOxfIAfHF
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£2 X I7OH

<div class="langs en”>JEEET & [ff (€ ¥) | tv ofg~s0nby, HAD [# (&) |
EMEF A E U ¢ ¥ A2, <a href="http://dict. hjenglish. com/jp/w/F1A” class="hjdict” word="
FAK” target= blank>FEfE/a> E A B v 2+, (PEED [# (v ¥) | &, MEReHve <
KEFBLE, FEAHVERZSVET, ) Jdiv

{div class="langs_cn”>PE T, HFRGHCE “ DXL EY), B85 HAR&dquo; 8 ( & 5 D&rdquo;
PP, AHAESERGE AN . (BUET, K/ N R F DA RS 10 i >F (47 1530 53] 146 i Y e
&ldquo;®f (¥ ¥) &rdquo;. ) </div>

2.2.3.1 XMERXEDINE
FEYA IO LELZNET LD/ 0 —F 2B L=, HIML DOV > 7 %7~ > T EL
AL, —HEMIC—FRREFEFTH, INESHZCEIIIRO STHEEND D,

(1) EHAFEE
(2) EPEFECE
(3) BARELPEEZEGTICE,

(1) & (2) IFHRILEL 2> TRV, EELZRWY, (3) XS bIZ3EEIChIT bR
Do

(7)) BAGELEOTOARLTNPEREICHR STV,

(1) BRRCED 2 < T, BEFEFEXERH D,

(V) ALOAPFRIDH D,

(7) & () BEET, (v) ZUgELE,

2.2.3.2 WERIXEDER

IR U7 SCEITIERSC & FRRBEMRIC 2 WA ERE DA S - 72 U | LOBRPIZSATR H 720 |
AARFEOREBEEN TS, INE L CEL BB TICXOMISTT 2179 & ST Ok
EMMETT 2, ToT IELEFEL 1171 XD K HITBIET S,

R2FIZ 7 EDNESNIZLEELRL TN D, WELEXED html # 7208 LT, BHA
REIRCC & ERERIERGED ¥ 70335, <div class="langs_en">% 7 ODWNEH H AGER L, <div
class="langs_cn" >ONENHFERERRCTH DL, ZO_DOOX 7 ONKFEZTD H LT, XfFRICE
MTED,

2.2.3.3 XOFIAFIT
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®3 XOFEM RIS

S

o

F4 MR OHBI

H A HIERE

FRVVEESR DB THEH O IAWEIFH CEMRRE | i Z S mVER B A HE N IS, bk
0 AekECUr AL CIE RIS R E I /2 | Four s X R X oK,
F L7,

Flo, BREAFAAER 2@ L7cz), 4 | A, B THERREL R, 4R BAILE R
AL B AR T/RHAYICE SR E D £ L7, F X XD N5

AETRTEHEM T3S D H 2 KEFEM] OFE | AEHERTE (/IR 25 2 KEFM) BHI1ER
#1713 3250 5, A 3250 17 H It

HEEEDOAFRRNETH > T, FEY A M BUIE LI FRICEO L OSEIGA T 13 A]
IR EDRIEFFTHWT 5, FEY A FOXLFEIIBBLZERICRoTWVDIED, ZOFETEHD
FEEEDSIHIE 2 ED Z LIS TE D, AWIETIE, K 3 DRIEFFR L DTER & AR RS &R D,

2.2.3.4 BhxsRa—/IRINELER
AEOFERTIE, PEOKRGHELRBFFEYA b WPYLHIE] 22FH+ 5, ARk L7z%ER T
DB &S 4177, 5 F T, WE SN EREEDOHEIT 139,790 TH 5,

2.2.4 *RFEHHER

FLEPA S BAER LT BHRRR =205 EARERREEMHFERZ1T > 72, TR
Fan (2009) OFEEEHT 2, ZOFEEZREPTHIT D,

HAGESCX T, TESUIC ET5, Wj X OEENDLHEGE, WelXCIZHEENDLHEETH
%o PjIXTICEENDEATE,. PclX CILEENDIEATE, LIE TN D HIBIIERMITICL Y
Bz bid, CHEENLIEGFETHFEMEHICLY 52605,

2.2.4.1 WFREBEXRERHE

F9. BAGEX, TEBEXENENTIERMENT 21T 5, WRERITOMEIIH L, 7T 4~
AV NEITD, Wj & We DX P(Wj,We) B TX 5,

WIZ, AAGEL, WEEECENZN TR Z1T 5, REREMHT OFE RIIHERL S il
HICLVEIESN D, XOPITEAER HIUT EAFETO L D2DOT 74 A MHRALIZR 5,
I, BIESNTHERTT 74 A F&AT 9, Pj & Pe OXFaRAER P(Pj,Pc) N TE %,
BAEFEICE £ 5 HEGEM OXIRERIC L 2 EAFEOXRERIIN 1 TERT S,

=

AN
=

p=11s

~

=

2 http://jp.hujiang.com/
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*5 HATHDOK

=iE R

HARGEE AR 49,612

HEEEAE 33,747

A FERTERGE 23,518

#* 6 fhiHRE R o5
AAE E3E] A E3EE
NHK 345 7 L& /g | NHK 3% 42 /s HIEY) R
TFKRKE TREHE SRS Y hEREBESE
R EREAL HEE A BEXRXEM -
1&22 AT B2 HRIT PR SN ER E INEITE X
AR e B R 2in) 1
Zassoc(ij ,Wc, )
assoc(Pj,Pc) = —~ (1

Wi X PjICEENDHFET, We, [T P lEENDHGETH 5, length(Pj) X PjICEHEND

max(length(Pj),length(Pc))

HBFEOHT, length(Pe)lX Pc ICEHENHHFEDOITH 5,

I,

sim(S,T) = w,align(S,T) + w,assoc(S,T) st

2.2.4.2 RE

sim(Pj,Pc) T Pj & Pc OXIFRIMERENFEIH I NS,

w+w, =1 (2)

H AGE DI REHE AT 22 K56 T1T - T, WEFEOERENT 2 ICTCLAS TiT> 72, GIZA++T
TIA AL NEITo T,

i SN EHERE L FREEORE R 5 IR T, R 6 IIHHOM RO~ &2 7RT, BFFEE A
R MR D BAGE U T A ARIZET 20, Bt L AF, AT 5B E T LE RS
v BLO-BFBARRBTIROARRETHD, ZADICEET HXFRAHH I TNDZ Enb
VARV
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225 F&0

AR CTIEREFFEYA U =27 _X—=Y EO B RFeCELINE L, S B Pt a — "2 %
M Lo, £z, ME LR — S22 AW CRERGEMN ER A 1T o 7o, FEBRER LY | 55%
FEYA DT 2T RXR= VDRI IR — L, KRGO 0F AR Y V— AT
HBEZENDbhoT, UL, 2RO BFRERa— R A SRS A L X APxEREEES HU Ve
MoToizd . SCORSHT BN+ Tlx o7z, SB%ITSCRHSEDE % H 1T 5 720 O SCxHi—>
FORFREATNIZNEE X TN D,

S5 3

Peter F. Brown, John Cocke, Stephen A. Della Pietra, Vncent J. Della Pietra, Fredrick Jelinek,
John D. Lafferty, Robert L. Mercer and Paul S. Roossin: A Statistical Approach to Machine
Translation. Computational Linguistics, 16(2), pages. 79-85, 1990.

T, W R KRR BT P26 UK, 2002,

Tatsuya Ishisaka, Masao Utiyama, Eiichiro Sumita and kazuhide Yamamoto: Development of
a Japanese-English Software Manual Parallel Corpus, In Proceedings of The Machine
Translation Summit XII, 2009.

Xiaorong Fan, Nobuyuki Shimizu, and Hiroshi Nakagawa: Automatic extraction of bilingual

terms from a Chinese-Japanese parallel corpus. In Proceedings of the 3rd International

Universal Communication Symposium (IUCS ’09), pages 41-45, 2009.
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2. 3 TGN a— A& AW ER AR XL D X —ERROM R

H AR R AT
el ) 11 P 7]
TR BERE

[EE)] =2\ F7 7 a—RRE W BERERIEIC L D2 — LFIROBBERET 5, 3D
FONTELERNNGRD 2FEA—NAND, X —AICE EN DL HEFIOXER & OMBEED 5
MR SN HXTREEEZ ST 5, £ LT, ZOREZSRL T, ANY — ATk 565G
MEEAaTETEMT D, ZOLITLT, ANZ—AICK L, TEX LT ORGERA
DFNHIELWVERGEZEINT 5 2 N TE D, HROBFEM SGRIDER B D a0 T 71 a
— R % HWTZEBRZIT, 3 — XA BHERS U I BEA & b iRErE A2 W I R A BOE D 8
DOXREFEEZ AW ERERIEL D @mVERRE O LA FEFE LT, A% OB LE LT, MR
EXIEREFEOBROL B F L, HIEEA a7 ORE., FBIEOZE AT AR T 7 L OYLE
NHT BN,

2.3.1 IFLoIc

T =N H — D OFFIICERRS SR R AR BT 2 HEERRETH D, —DDH
38D Z — L a T X TCHN—FT HRFREEEDFEL RN TR LNTH D, LR D,
T ZANE—EDELITERETHY, W ONDOHFEMSETIZE TS HAREDOT 7 =h L5 —
LD 8 8 %lX B2 Ti5ER % H > (Tonoike, et al. 2006), L7=08-> T, T 7 =H/LZ—LDFR
ICBWTEBGBIENEE AR ZRI-T L WnR 5,

BERABIEOMERIZEIRDO Z BB LRI D REEEIKTT H, ¥ — LOBRERIIIHT
LWEYRERGEEZ HEN G A RT T, ELWIGEEEZ AR T 5 Z LIXTE RV, AR, MZEHR
DEXZIZXH L TE LR L OFGEEREENG 25 L&, AMICER SN D2 < OFRGEFERM O
HNOBIELWRGEAZRIRT 2 2 LIZREETH D, #iE OMBEE RS D 72 DXIEREFE D I A —F
Zh LS5 EHBFOMBEN NS ZIRINIR D Z LICEET HORERH D,

ARETIE, 28— 2AZHWEERZERIEOKBRZIRET 5, Thbb, 2 FEOHES
DXL ZN O OBOMBEN SR D IS —FORWKREFEL 2 5B — AN ERST S, £
LT, ADF =LKL, MRERDHGE L EORGEOMOMBMEICESSHEEEAaT L L
\CE AN IRGEEM A AR T D Z EIC LV, T 7 A EFRGEEEMY A NE2ART 5, RREOH
HMEX, 28— A0 OXREEFEDES TIE L, MEEAATHEORRBINT-ERES
RIECH B,

AR TIRETEZ T L—LA T — 2 38F Ll a— AL a5 7 a— 20 FICwEHET 5%
TENTED, RICANTLAa—RADIE I N LT T a—r3 R X0 EHEE OB WAHBIE
DWW RFREEE 2 AT 5 2 L T& 5 (Och and Ney 2003; Koehn et al. 2003), L2 L7ed 5,
KB RT LV a— AR TE L 0BHITIEEA LR, LER-> T, ARTIE, AJja—
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WNRALLTay AT 7 a—RA 0 10 BRGNS EXHEDT bR CESNH R D a—s3R
ZRHET D, FVZORETHARETH DA, LV IEEE ORI O 75 fRERE L
ERRTE VWL BbN DB a5 7L a— 20 HIZAREOHFASN TH 5 (Fung and
Yee 1998; Rapp 1999; Andrade et al. 2010; Ismail and Manandhar 2010; Morin and Prochasson 2011),

RTUVN A= NAR AL RT T A—RANE OXFREEEEGICE L TiEZ < OMERH 223,
ZITOXAZE, @H, A= RTEGENDZ —LOMREMET D52 & TH D, *FRE
TR TEZ, @E, AN — SZAfCHBLT 5 Y —AFFEO X — LI L TER SN —T
v NEEEOFRGEO HELH LA TRl S AU T & 72 (Fung and Yee 1998; Rapp 1999; Cao and Li
2002; Tanaka 2002), ZAUZXf L, AFETOHX A7 FIAT) 23— _AICHEBLL 72 TH ¥ — A ZFIER
THLZETHD, LIeho>T, AJja— "2 dMNAICHE LA — LT X My M
LCTAERSNAREOBEIZL T, ETH7L—LU—7 ZiHliT 5, SCERRSOS RN
THWRE & WV TeRFREFEDOEBRDICH A2 ZE 22L&, ZOXRITREITERTH D,

{

2.3.2 REBEREISHIL—LT—S

HAGED X — L “StilfE” &2 OIGEORGE “optical communication” DFAEH 2 TH L H, A
i 987 & “optical” 23%tIS L, “#13” & “communication” 23%fIG L T2 LRBkT 5 Z &
TX5, WD L, OLBE” 7»5 “optical communication” ~OFFRIT AR TH D, L
L, B Iz BEREEEDIZ LA CITHARGEOLE (F - 7)) L RmGEORE (F

“optical”) DOXfIGEE A TIXNR, D728, HENREREIETIE, B, ANF—L4
BIE” 1% L CIE LWEREE “optical communication” #/EpK3 5 Z LR TXRWVOTH D,

HARGEDOAF 7 L IEFEDOIEA T “optical” DR KIFREFFICBIRI NI E L& 5, XIFRE:
L, OE” 1Tk L “optical” 7217 T < “light”, “ray”. “beam” 72 ¥ < ORRERFGEEX H 2 5
ThA A9, AR, “@BfF" 12k L “communication”, “correspondence”, “report” 7% & RIHEZ2 AR GE
HHZDHTHAD, O, EHRERAERMIEIL “optical communication”, “optical correspondence”

“optical report”, “light communication”, “light correspondence” 72 & ZHDOFRGEGAM & ERk L, &
DOHFNHIELWERGEZEIR L 22T TR 5720,

EOBIO X D2, BERAMIEIZLDZ—2OMMRITIZZ>OREN & 5, RERextiliiE L
FEAENRRY OZBOFTGEEMTH D, O DOMEEAMRIT 5720, AfETIE, (1)2 5552
— /XA G OFEBS & REREFEOMES L QMEER a T EDOERFEEDERE VD ZODRT
v T INGIRD T L= LT — 7 BRET D,

(1) 2 FEa—/SA00 OFBIT & 5FERERE O HEMS

MEIWCREET 2 CEOHMMNO 253 T 7 v a—_"ApnfIfAETh D L L, T 53XD
FICI T D IEHEHEE S, OO FREOREDOM O %GR T 5 k2R 5 (Matsumoto
and Utsuro 2000), D HEEH EH ENRT LA T — RA~OHALZER LZbLDTHhDHMN, UE
DOZTOMD L HTH S ZLICk D ar R_RT T a— R @A+ 52 LN TE% (Utsuro et
al. 2003), &% OLEPNIWRYEMERTRE & oD, ZOHEOREIL, 2 /37 73—
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AT ) FTRE 72 L DX FRIERT 51 L iE - T, FRE ROMAREEE L LE L LN & Th 5.
ZZCTOHMNIFEBED Z — LTI F— L OWRERITHT D@ N —ROXREFEZED
ZETHD, %ﬁ%%@ﬁ@ﬂm®§<i“%”&%mwr®i5ﬁﬁﬁﬁﬁwﬁmf%éﬂ
TERE” L “thin film” O X O REMEE L EAEORIL. W BE (K7 & “mobile” DX 97
BEFE L BMEEORIG b H D, LR > T, ﬁﬁ%@ﬁtff@<$ﬁ EHEATEMRE Uo7/
b T2 L PMETH L, LLBRR6, HAEERETLZ LI TLERLS TR, *
7o EBWRSIEN LR, X —AICEENDEEOHEEINCKH L CHERREE 525 X 9 2axt
REEENEE LV, EWVHEGEFIORFROMB G 2 6 b &, Z— A% LIE LWEIRGEDRERK S
LAEEMEREL D EBbNDINLTHD, LN T, ¥ —ACEENDIEEDOHGES % & —
LOWREHRLEZ, V—ASHEOHESE X —7 v FSEOHESOMOMEEZFHET L Z &
L35,

(2) MIEIE AR 2T & DG AIRGE D AR

A RRBNAE R S D ZEDOFREEFEA O T 2B IE LWERGEZIBIRT 5700, FREEEM O < I2xt
LIEEA a7 23R T2 L 95, MREROXFTUIMHEBEME & b T%éﬂ’(b\é Lic
RSNV, ZOMHBAEMERERORGEOMHEEA T LR L, GRTEEOHEERA T &
HERESE DFRGED A AT IZEDWTERT D,

AT w71 TR L HIZ, REEETEGEICRIT 5720 Tl < BEESICx T 2 GEE 52 C
W5, LnL, TOMBEETARDLOLHEEAITIZHE VEHEENEL 2V, Thz, HiES
2kt U CRREEEN G- 2 2FRGEE HaMl T2 2 & &35, T7bb, HEESINXREEEICE
TWThH, ZAUTHT 2ERMTEELZ AR L, JREFENE X DMEERA 2T L ERIICHE I
LWMEEEA aT ZflAB DY D,

LFDO oD T, 22T 57 L —LT—27 0O DDA T v FHRIZEMIRRS, +2 Tk, Y
—AEEE, ATy NEBEINENHARGE, IGEE TN, BREEOH\ e ESEEEA OFEIE
ICOWTEETIIL., BRI A7 L —AU— V| IAEEOSEFCHEAT A LN TX 5,

2.3.3 BEREBZED-ODOXRFEDER
HARGE LR L WEESLEOW 62— MIEENDHFENZ T XT3 25, HAGEDOZ — A
DL 1F<4F>+, T72b b LE EOLFADIITH Y | FEFED X — L D%  [I<SERFI> * <45
>+, TbH OHLU EOREFOINIHK < 1 HLL EDOAFADIITH LD, Z 21T, AN B
OBE ST WM ENTE LG END, BIEO L Z A, AiEGME G — LY K0 EMER
ExE b o2 — LT Wby, Lo T, HARE CTIZAF O], HGETII4 T & A
DHN T 5,

HAGED BRI J & BFE D HEES E OFAB % Dice R W TERT 5, 77205,
2.g(J,E)

]
J)+f(E)

C(J,E)=
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ZZIT N E ABETENEN J DERT L AARGELEDOE L E N ERT LREBELFEORTH D,
Fo, gUENTJ & ENILELT 5 HAGE L RFEO LEOMOETH D,
—ODLEROHFESNOAEMEIIEA S 5, £ OHAIT, %%¢é7v DT — 713N T
L a— " Z2~OEMzEX L TEY ., TOHE, AARGEXEICKT 2 BRS04 KB & %S
ERAE T pE e ?6ﬁm¢5%5®$nﬂ@itﬁfﬁﬂ&ff%ébifi&w#%f%é
F7-. (BB#H) 1K, mobile) X° (N, thin film) OFID K 5 ITHFESIOR SN EEMCTHRESND &
TR E2VOT, HFESMOR S HERT D,

RKHFES, 37005 X0 BWHEFIOEHSHITRVWEEES, & IR RIEGEIZ XA 5 2 &
%ﬁNf%<’&ﬁﬁg?%éoﬂﬁ?éﬁﬁ%k%%@i%®ﬁ ZBWT, HAGEDRKHEGE

IR KGRI RGE DR KBRS, R KRGS & 2o 2 mand 5, Lici-

T, &5 3CEXCTHE T 2 R KHEESI O B 5 WITIER KRS OIS LZ DO CER % 1.0 &
AT T LDIIK L, &5 CEMTIAL T D HRHFES & IR RBLEES O L L D 3CEXT
05T M D, XSO B CEIC OtEfE” & “optical communication” 723 & H 1T
RRHGESIE L CART 2D LET 5. 2 O3EXFT Lz, optical communication) . (f;, optical)
(G815, communication) (ZXf LT 1.0 &> hEndhn (O, communication), (iE#{5, optical)
WXL TH 1.0 v hainusd Z EIZiEE), Of, optical communication) . (315, optical
communication) . (¢3@{E, optical) . (G815, communication) (Zxf L CTiX 05 & h v hEn5,
ZOEOIZLT, EEEEZOMKEREDOMOIRELZ BT 2,

AT 73— XA RITARSHEE C BT 2 BLEESINRT L CIIAABIE D EE IRV o T %?ﬁﬁﬂfﬁﬁj
B3 2 XCEBICRT B #5ET 5, £ L TG UL EOSCEICHBLT 2 B ARGEHGEY & 505E
FESN DT OMITK L CTHEZ R T 5, BARES — L2 FGECHRT 22 2EMLTWSH D
T, HAGEHZEY O 212k L, FRMEOMIEIZ EA7 Ny B OBEEEHRES 23R4T 5, (E5HiT
IRARDEBRTIE, 6% 10, Ny & 20 I[ZRE LT,)

2.3.4 WEEERIATHEDERERE
Z—ALF, HM1ICHRT 2 L9012, EOFERE—EMFERRICHE->T 2R TREAT LI LNRT
X5, AWFFETIE, BAGEX —LJ LPGEX—L ENRBTHD, T2bbE—0 255K THEEL
SNDEEELZDOLEIIRST, JIFE IZERBICHRT 22 M TEDL EIRET D, ZDR
ENCFEDNT, BAREO Y — LT b B HGES] J 0D JFEOHEES] E ~OG MFIER OfEEE AR =
7 SUEYERD XD IZERT D,

A-S'(J,E)+(1-2)-C(J,E) (|J22,|E[22)

, 2]
C(J,E) (min{ J |,| E|f=1)

S(J,E) ={
Z 2T, SUEIZAEREIFRICESSHEEA 2T | CUENIRIGT 5 CEOMICBIT A iz S
SHBEATHY, UXSUE)E CUEYDELZMET 537 A—4 | E|ENTENENHEESJ & E
DEITHD,
AREERICES S HEEZ a7 IZIRATERT 5.
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natural language processing system

SREFEALB S AT A
/ \\ A
sR=EEA AT A natural language processing system
/ \ ~o A / \
%E% JLFR natural language processing
=ik natural language
(a) Example 1
- -7 RN A
WA HORSA B ER statistical machine translation
/ \ P g \A\
WEtHy &%m%ﬁqﬁ}q statistical machine translation
TR FER machine translation

(b) Example 2

X1 Z—LOfEE G REIR

2-S(iw!,ew!)-S(jw?, ,ew!
S'(J,E):ma (.]Wl 1) (.] i+l +l)

o S(jw),ew!) +SOwlewd,,)

(3]

22U T = jwgwy e jw, (= W) E=ewew,-ew, (=ew]) Th D, ZORIRD LD 725

HIZFESNTND, BMFIRRICESSHEE A a7 % ~OOWRERZOFROMEEA 2T O
FEHE L TCERT D, LLANS, JE EDIELWEEIIARHTHD, £Z T, J & EDARE
BT R TOMAETICK L THEEA T ZHE L, ELWEEOMSTIIHEEA 2T %
BRIZT D E VIR SN T, HEEEA a7 ORKEEZRIRT 5,

KBNE. BARFESY — L L ZOHFEFGFEOM THEIEN T2 LW IHIREERLTWD, EIED
—HUT—ITITRRAL L2, FEIHOZ LA D Z &R TE L X ICARBIZBEET L Z L iTE L
ZETEARY, Ee, ADBNE. ZOoOMKEROFEEM O A ATREEAR T Ty 7 4 —E2E AT
WRUN, %&Eﬁ@ﬁ%@%éﬁ%Tim%C@BC%éﬁﬁﬁ%éﬂfwégt%HTsz
1<,
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Input term: - jw," (= jw, jw, -+ jwy)
Bilingual lexicon: L
Triangular matrix: A(i,j) (i=1,...,N; j=i,...,N)
Algorithm:
1) Fori=1toNdo
For j:=i to N do
A(ij)<0b.
2) Fori:=1to Ndo
A(i i)« {<ew, S(w,, ew)> | (jw,,ew) € L}
3) Forr:=1to N-1 do
For i:=1 to N—r do
For k:=i to i+r—1 do

A(fJ)eA(fJ)U{<ele2,s<jwz,elez>>|<e<e;}ifiw"k;el))>>: j((kkif)}

2 G RGEREEER T LTY R

WIZ, BYRHENEIC X 2 B RGREEAER T L2 Y X AZOWTIER%, Zhud, K2i12rT L9
(2, STIRE B SGEICRTT 2 CKY 8=V 77030 AAZHERL L TWD, T7bb, %&b AG))
ST S — D DER Sy BEEF jw] (SRR L, B4y BEESNC 64 2 ARERET & T OREFEA 2 7 %7
BT 2 &5 R =M1Th 2 AN GEET 5, MAEEMRIBEREN ST, KEMICRET S
TR ZMEEA 2T @O M EICHIRT 2 2 & &35, (G5 HiTilk~2EHTIX, M, % 100
EL7=,)

2.3.5 EE&

2.3.5.1 EEAZX

JIST (BHFEHANIRIEEERS) o B SR F BN SCikiP ek = — "2 AW E R A T 572, 2D —3
A ESE R RT YT 4 O BERESD ORI TS, HARGEOIERNTRE IR
ENZF L HIE, BAGEODE & X EBERICISGEOBEMNMER SN b b, HARED
FEO R 13 500~1,000 FHEEE, JEFEPERO R 1% 100~300 FERRE TH 5, EBRTIX, 1980—2004
FEOFER T8 OSCEIPER 107,979 *F & VT, MBI X RIFREEEA AR LT-, HAGE & 5GE
DT FANEHFEICHET D720, AAEFERMBITE Mecab' & SFEIEKF O Shid & 7 —
TreeTagger’ % Z AL Z AL =,

1 http//mecab.sourceforge.net/
2 http://www.ims.stuttgart.de/projekte/corplex/TreeTagger/

20



BELIEZL—L U= %23 HET 5720 " o>DTF A bty hEHE L, —old, [ATH6E
P (NTHEERS 2008) OFIFERFIND 1,094 D HAFES — L EZDHFEL 7 7 L U AR
DI Al TAMEY FThDH, b o —olF, [FiRLETHEIL) (FELHY2S 2010) O
BRBIDD 1,661 DHARFEZ —LEZDHFEL 77 LU ZREHEDT-NLP T A h kv FTh 5.

ZODT Ay FORAAGES — 2T L, LT O = 0O REEEZ W2 ERARRIEIC L -
CTHFEFGEO T 7 & U A R&AERK L, kL7,

(1) = AP AR LZBE+ @Y OREE

IST Zt—/ S A/ B ARk L 7o il # 4 EDR H 96FEE, EDICT H JefEdE" | SEFepgdt 0 fed &

~— VLT, W@EOHE TIIRFUSHBIEN 5 A 5 THRno T, F N TOXGRIZE —72

filf 0.1 5%, FT— SANDARK LI-FEE L@ E OFFEOR HICE ENDRERIZONTIE T

ODED H HRE VMEEBRA L1z,

Q) T— XANBAR LT REE

JST a2 — S AN B AR L7 RFaREEE D #
(3) i OFEE

EDR H##E, EDICT H&FEE, BFFRCR HEEEL —DlIl~v—Y L, SRGED T 7 ff& Y

AMEMNTHIENTED LT, BAGEL FFEOFEOMOIMAER L LT, IST (kb Ek=

—/NAHTEN D OFENE T 5 B EPbigct OBUT BT 2% 5 % 72,
ANTHEEFFRORBERBINOT A My MIEENRVARGEY — L L ZORERELZED,
INEHNWT =20 RFZFELENENZH VDG ED/NT A —Z ADEZRE LTz, (1)7—/3X
DO LT FEE BT OFEE, Q)2 — SANDARK LIZEEE, Q)i OFFEIZH T 5 ADfHIT
ZHZH 040, 043, 033 LieoTz,

2.3.5.2 EERHER

1T, 3LBYORMREFHELHNTZEREEMIEOR 2 IZHBITHELWVEREEDO MRR (Mean
Reciprocal Rank) & Top k DFEE (k=1, 3, 10) Z/~9, MRR X, IELWRGED 7 > 7 OFEfET
HD, Topk DFEE L1, ANZ—2D 9 BIELWVIRGEWNHEEEA 27 B kLI A28 O
DEETHD, ok, V77 VY ARE T HIGEOALZELWVIRGEEHE LT, ZORRIX
BELETL—LU—IPRLETHLZLEZRL TS, Thbh, I — AN AR LIFEE
HIBHEOFHEOLAETT TR 2= ANLAER LICFHFEDOLOEE L, BH OHEDSA XY
FEERM EL TS, &1 TiE, IELWIRGEZXTIREEEN G X IZJGEOHE L AR ER S
TARFEDOB A Lz, a—RANLAER LEHEF BT OREZ WAL a— 205
Rk LTfrEE W56, ELWIRGEDR 30% BN AN AR I NTERGETH -7, 2D &
I% on the fly IZFRFEZ AT 2 2 L OMENE L GOMEEZEL TV D,

HUDHEUY50% E VD Top k DRI, NT LA a—R"2H LI T T a— S ZAn50
X REF IR T 2L TRE SN TV AHE & R TIZnA~ARY, FEEMEWE R O—21%

3 http://www2.nict.go.jp/r/r312/EDR/index.html
4 http://www.csse.monash.edu.au/~jwb/edict.html
5 http://www.alc.co.jp/
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F1 FEBRHEROELD

(a) Artificial Intelligence domain (# of test terms: 1094)

Bilingual Lexicon Corp:)lrs(iidne;;ed - Corpus-derived Ordinary
MRR 0.44 0.4 0.22
Top 1 precision 0.402 0.370 0.197
(Bilingual lexicon) (0.289) (0.263) (0.089)
(Compositional translation) (0.113) (0.107) (0.108)
Top 3 precision 0.464 0.428 0.238
(Bilingual lexicon) (0.326) (0.297) (0.112)
(Compositional translation) (0.138) (0.131) (0.125)
Top 10 precision 0.510 0.473 0.351
(Bilingual lexicon) (0.351) (0.320) (0.135)
(Compositional translation) (0.169) (0.153) (0.144)
(b) Natural Language Processing domain (# of test terms: 1661)
Bilingual Lexicon Corp(l)lrs(ii(ile;rl;/ed " Corpus-derived Ordinary
MRR 0.35 0.31 0.20
Top 1 precision 0.314 0.282 0.167
(Bilingual lexicon) (0.231) (0.202) (0.102)
(Compositional translation) (0.083) (0.081) (0.066)
Top 3 precision 0.377 0.331 0.217
(Bilingual lexicon) (0.272) (0.229) (0.143)
(Compositional translation) (0.105) (0.102) (0.074)
Top 10 precision 0.415 0.362 0.271
(Bilingual lexicon) (0.296) (0.2406) (0,178)
(Compositional translation) (0.120) (0.117) (0.093)

XEAREEE ORI VW

v FORAKRGES —L0D 11%, NLP 7 A by FOHERGES —LD 12%703,

T—RRA L IMNACHESNZT A My MEhH D, FEBE. Al T A Rk
a—2ZAMBAERER

ToXPIREEFE IS AN — ENRVHFEFIEF ATV, 2D XD 04— A@y<i bEVMHEHIN
ROVETRE (B B AANRa =) BEAELFEERE B R RU 0 DR,
EAEFERENRWEE (B “T 7 —7IF) Thol,

F 1 DEITRCE R TH S, IELWERFEN Top 10 ICA ST AT Z — LD 80%I1%, FEITIELWER
FENE LN CTholo, EHIET T — SAPIZHE Y HBL LW HF — KK L TEETE 2003,
O HRREHBEICHBT 2 X — A L TUIEHETE DL L0025, NLP 7 A by Mt 2 HE5
IXALT A My MIXT2FER LN EISTZ, BEHL, IST a— SR XA RSIEL
2B DSOS I D e o T2 72D Th A 5

WS DODLDATZ =Tk L, 22— SRR L FEE -+l OfFEE AW BIERES S &8
WORELZ AW RER 21077, T OFNTREFEOREIMNEEZ =T L EBITHBRD
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F 2 BERGRIEIC LD R OH
Corpus-derived + ordinary Ordinary Reference
# Input term Rank - - .
Translation Score Translation translation
e P 7 1 | attribute inheritance 0.060 | attribute inheritance "
rope
1| <ZOKUSEI 2 | attribute succession 0.023 | property inheritance ?nhzrita}lllce
KEISHOU> 3 | decision tree inheritance 0.021 | characteristic inheritance
HfiEm>r > Y | 1 | simple recursive network 0.021 | - Simple
—7 2 | simple recursion network 0.018 | - P
2 recurrent
<TANJUN SAIKI 3 ol . . 0.017 twork
. - networ
NETTOWAKU> simple recursive service
MET —H_N—2R 1 | integrated database 0.188 | integration data base - teorated
integra
3| <TOUGOU 2 | intermolecular 0.069 | synthesis data base d tei ¢
atabase
DETABESU> 3 | information database 0.058 | fusion data base
| statistical machine 0.062 statistic object machine
P e translation ' translation .
e a T HOBEARER R tistical mothod machi atistic tareot machi statistical
statistical method machine statistic target machine
4 | <TOUKEI TEKI 2 |, ' o 0.047 | ' L g ' machine
KIKAI HONYAKU> e e . translation
3 statistical machine 0.046 statistic aim machine
translation system ' translation
1 | statistical syntactic analysis | 0.040 | -
WAt AR RE isti i
L & IR RE AT 5 statlstl.cal method syntactic 0033 | - statistical
5 | <TOUKEI TEKI analysis .
arsin.
TOUGO KAISEKI> statistical syntactic P £
3 0.032 | -
structure
" 1 | PAC learning model 0.089 | counterblast
6 s 2 «F - 0.067 | negation refutation
<HANBAKU> ' g
3 | refutation 0.062 | rebuttal
A RAPE B 1 | Bayes decision theory 0.056 | - Bayes
7 | <BEIZU KETTEI 2 | unknown datum theory 0.034 | - decision
RIRON> 3 | Bayesian decision theory 0.034 | - theory
A AR FE R B 1 | proposition modal logic 0.062 | proposition aspect logic | proposition
8 | <MEIDAI YOUSOU | 2 | propositional modal logic 0.036 | problem aspect logic al modal
ROMMRI> 3 | proposition modal 0.032 | proposition state logic logic

[Note] Bold and Italicized translations were judged as correct.

RHZRLTWD,
2.3.6 &Eim

WREHIEL, HAEFEICRES DD, 3= 205D

FEOMFUHIZILS RIS T&E T2,

HHE B FOXREEEL SR L CIGEFEMEZ AR L, 2 — XA ZHWTHGEET % HiEEd & 5 (Cao
and Li 2002; Tanaka 2002; Baldwin and Tanaka 2004; Tonoike et al. 2006), Z#UIZxf L, Afg CTld=a—
NAMBAER LTCHIRHELSZRT 2 2 L 2R E L, EROME, 2071 —LAU—2(28o
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TIELWERRGEEDAER SN D AIREMEN R E D 2 & A FZRE LTz, [ LWEREEDS AR S 72 T HUTRGE
FREIIEERTHLZLIEETRETH D, AR TRELCUR SN ERAIEOKRE R
FEBUIRRGEEM OB ERA 2T 2 RODH L Th D, EHEAKIEIZB W TR a7 & Wik
BEIZd B3 (Tonoike et al. 2006), Fx DA AT X2 /NT TN a—RR KIS HEDTHD L
IRTL=—7Th b,

AR TR L7 L —LU— 7 OB FHEIZHOWTLLFIZHRR S,

B2, MBS EMREELURT D2 EDBMETH D, BUED a3 — XA LR LIz ilE T
EIIIEFICEZ L DS TRREGA TS, R2OH6I2L 5 L, (EME, decisiontree), (v RV
— 7, service) . (KB, PAC learning model) &\ 9 X9 7asfiiAEEN T\ D, ZhuE, FEEEE
EERH LRV OTRLEB/RN L TIEDH D, LinL, Wolt AXREFENEG S NTZH, £
EEoTED A XDV WiREEELZEST LN TE D, SWVMZ D & RFREEEE R
HICHERE L TV 2 E M AR TH D,

BT, MEEAaTEZEMT 2810135, BIEDE Z A, MKEROFEEDOR ORI 72
DOREEATRRMEZBE L TRV, EERA T OWRO—DDREtE L LT, MR ORGE
DHEAZEAR 27 OFRFIFLE) & R OFRGEDOR OB DI Z RO DL Z LNnEZXHNDH, 22T,
W R OFGEDRIOMBEIL Y —7 > NEHEOHESEFHEI— " ANLHETH LN TE L, 20
HBRIIIRBERRH D, Thbb, HVEIBRWVIFEELEME LTAERL, ¥—F v NEFED
HEGREI— " Z2AHD5W0E Web Z W TRGET 5 H1ETH KWt LItz (Dagan and Itai 1994),

BT, FEEOBLEHT LX) ICERBRET VEILET 2 Z LRV ETH D, flxiE, BAR
FES — DIATGI T DN OFFEREEDAIETFNEZZL 2 13D 5, MIFEA 2 7 ITHEEEH
DT 7 I B —FMPAANDRETHD, WL ONDOLATHIRICEB W CREIEOZAL % £ 5 BHEA K
ERNRET S 4TV 5 (Baldwin and Tanaka 2004),

2.3.7 BvYIc

ARG TNa—RAEAWTERAEBIEICL D2 — 2R 2R B LTz, $HES bhiz o
KINH D 2 FFEA—/NAND, X — AP OHGEFNOXFR & OFHBEN b 72 D xRS & 15
T2, 2ZBOHEBEHOMOMBEIL, CEFFO®EICESWTHESND, TLT, AhF—
2T LT, MERREFR OB OB SN TER SN DMEEER 27 & & bICFREEEA % A R
WZAEKT D, ZOXIIZLT, ANF—LITKHT L TELETE < OFRGEBMMO T2 HIE LVER
BERINTHZENTE D,

H 3O R SRR N S 72 5 2 L 8T T a— "2 & N ER AT, I — S A D
1 LT kIaREEE 2 W e R A EIEITEE OXREEEZ W ERAMIE L muvikiEE o2
EEREFE LT, SB%OBELE LT, MM EXEREFEELZRICKRT 5 H1E, EEA2TO
FEAb, FEIEOZ L Z T EMEIRET VOILER HIT b d,

HEE . IST HERPREAN DI = — X 2 OBFFERI & ZFREAT O 7o 72D o R AR R B A (2
HELET, B, AWFRO—ERITFIE (22320032) DBk Z 521) T L7,
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3. Automatic Acquisition of Bilingual Technical Terminology Pairs
Kyoto University Denny Cahyadi

Toshiaki Nakazawa

Sadao Kurohashi

3.1 Introduction

Collecting a large number of technical terms is a challenging task. Compared to non-technical terms, the
number of technical terms appearing in general documents is relatively small. Technical terms mostly
appear in technical documents, such as research papers and patent documents. To collect a large number of
technical terms we need a large number of such documents. Unfortunately, those documents are usually not
available in full for free. Thus, we are looking for the possibilities to collect technical terms from the free
part of technical documents. We found that while most of research papers documents requires subscription
fee to be accessed, the abstracts of research papers are usually available for free. The abstract part of a
research papers usually contains some essential technical terms written as keywords. Since these keywords
are written by the expert (author of the research paper), we assume that these are high quality technical
terms. We plan to collect technical terms from this part.

We also found that keywords in some research papers are written in two different languages (usually the
original language and English). This opens the possibility to collect non-English-English bilingual technical
term pairs. Moreover, since some keywords have common English translations, it is also possible to collect
non-English-non-English technical term pairs. It could be done through pivoting, by using English as the
pivot language. In our experiment, we tried to collect Chinese-Japanese technical term pairs from abstracts
of research papers in Chinese and Japanese language. We first collected Chinese-English and

Japanese-English pairs and finally align them to obtain Chinese-Japanese pairs.

3.2 Workflow
To collect Chinese-Japanese gnz"k‘;ﬁ;ﬁ‘:ﬁ‘;s 1. Extract abstracts
and keywords from
: . Japancscpapcers
tec}lnlcal term pairs, we COHdU.Ct 2. Align keywords 3. Cross- 2. Align keywords Chinese papers
. . withina document document  withina document
some experiments with work flow — slignment [
. L. through
shown by Figure 1. We divide our P WX XXX pivoting XK K cN
XXX XXX XXX XXX
experiments into three main parts: XX 0 XXX XXX
_— XXX AXX ? XXX XXX —
extracting abstracts and keywords, ( = e ’ R <:| ==
XXX XXX D XXX XXX T
aligning keywords within a Japanese-English Chinese-English
document, and aligning keywords (::-_:
across documents. The details of Chinese-Japanese

Technicalterm pairs

each part are explained in the

. . Figure 1: Proposed work flow
following sections:
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3.2.1 Extracting Abstracts and Keywords

The first step of our experiment is collecting a large number of abstracts of research documents. To
obtain such documents written in Chinese, we crawl around 170k documents from Chinese research portal
CNKI'. Since the portal provides search feature, we can easily get the link of each individual document
from the search index page. We found that not all documents contain Chinese and English keyword pairs.
The documents which have English-only title are very likely to contain English-only keywords. Therefore,
we only crawl the documents which contain at least one Chinese word in the title. Out of 170k documents,
only 75k documents contain keywords both in Chinese and English. After crawling process completed, the
keyword list part of the abstract is extracted. The position of keyword list can be determined by locating the
HTML tag which corresponds to the keyword list.

For Japanese side, we use Japanese research paper dataset provided by NII. In contains the XML
version of the research paper data available at Japanese research portal CiNii’. Since the data is already
tagged, we can easily locate the keyword list part by examining the XML tag. This dataset contains about
4.2M of research papers, however only 750k of them contains keywords in both Japanese and English. For

the further experiment, only these 750k of Japanese documents and 75k of Chinese documents are used.

3.2.2 Keywords alignment within a document

The second step of our experiment is aligning original-language keywords with English keywords
within each document. We consider several methods for the alignment task: 1) monotonic, 2) using SMT
tool GIZA++ [1], 3) alignment based on log-likelihood score, and 4) multi-tier alignment.

Monotonic alignment was originally proposed by Ren et al [3]. This alignment method is done based on
assumption that keywords in English are likely to be written in the same order with the keywords in the
original language. The method is very simple: alignment is done according to the position of the keyword
in the keyword list (i.e. the first appearing original language keyword is aligned to the first appearing
Chinese keyword and so on).

We are unsure whether this assumption is true for our dataset. We think that some documents may
contain keywords written in different order for each language. Therefore, we consider a method which
allows reordering during the alignment process. In the second experiment, we use GIZA++ for the
alignment. GIZA++ is an alignment tool commonly used for SMT. Given a set of parallel sentence,
GIZA++ can create translation table and select the best alignment for each word. To apply GIZA++ in our
case, we treat the list of keywords as a sentence and the whole keywords as a single word (by replacing
space with underscore), and have GIZA++ to do the alignment.

GIZA++ is designed to align words between languages which have certain rules (grammars). We think
that our case may be different. There is no certain rule of how keywords are written. The author of the

paper can write the keywords as he/she wish, thus the order of keywords may be random. In order to handle

1 http!//www.cnki.net/
2 http!//www.nii.ac.jp/
3 http://ci.nii.ac.jp/
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this case, we conduct the third experiment. In this

k.N
—2log A= z k; log UR

experiment, we aligned keyword based on their likelihood i jen2) C, j
score. This is based on an assumption that keyword pairs k. N k
. . . . =k, log——+k,log—2—+
which often occurring together is likely to be translation C\R, C\R,
of each other. We computed the likelihood score based on k21 N k22 N
: - ky log +ky, log
a formula introduced by Rapp [2], as seen in Figure 2. C,R, C,R,

Based on our observation after keyword extraction, we where

found that the variation of keywords is high, but the C’1 = kll +k12 C2 = k21 +k22
occurrence frequency is low. Statistical method such as R, =k, +k,, R, =k, +k,,
log-likelihood score may not be able to align keywords N = k” + k1 , + k21 + k22
correctly due to data sparseness. However, we also found

k1, = freq. of common cooccurrence of
that most keywords consist of more than one word. The

keyword 1 and keyword 2

variation of these single words is lower and their

ki, = freq. of keyword 1 —ky;
frequencies are higher than the frequency of the whole

ky1 = freq. of keyword 2 — ki,
keywords. By using statistical information not only from

ky1 = freq. of all word — freq. of
the whole keyword but also from each single word, the

keyword 1 — freq. of keyword 2
sparseness problem may be able to be solved.

In the fourth experiment, we use statistical data from Figure 2. Log-likelihood formula
every single word instead of the whole keyword. We use
multi-tier alignment method to align the keywords. Figure 3 illustrates how this method works. First, each
keyword in the original language is considered as a possible translation candidate of each English keyword.
Every possible combination is then generated. For each combination, every keyword is segmented into
several single words. Next, all possible pairing for every segment is generated. For example, for Harvesting
robot keyword from combination #2, there are two possible pairing, (\XF-Harvesting, @ 7R > K -robot)
and ([XF#-robot, 77K > | -Harvesting). At this level, statistical information of each single word is used to
determine whether the pairing is a correct translation or not. A pair which is likely to be a translation of
each other has a higher score than a pair which is unlikely to be a translation of each other, for example (Y
F-Harvesting, ™ 7K - -robot) has a higher score than ({{f&-robot, V78 - N Harvesting). The pairing
which has the highest score is selected. Score from this pairing is then used as the score of the
corresponding keyword. After the score of every keyword is computed, the score of a combination is
computed as the summation of the score of all keyword it contains (e.g. the score of combination #2 is the
summation of the score of [Y{f# &2 7R v k-Harvesting robot] and [#85 & > W —-ultrasonic sensor]).
Finally, a combination with the highest score is selected as the best translation candidate. From this
combination, alignment for each keyword can be determined.

As mentioned above, statistical information of every single word is used to determine the pairing. For
this purpose, we run GIZA++ again, but this time with all keyword segmented into single word. GIZA++

then computes the translation probability of each word and we use this value to determine the pairing.
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[ Ultrasonicsensor ] [ Harvesting robot ]

Combination #1 ___,.--‘ Combination #2
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[ Ultrasonicsensor ] [ Harvesting robot ] [ Harvesting robot ] [ Ultrasonic sensor ]
L ] V= -~
-, - \‘ 1..l S i
—_— - . o
--—"'::/ -~ Y i e ""'---.:""'---_
T o \ \ S T T
- . - “ “ \“

SN A S E DR D

[ Harvesting ][ robot ] [ robot ][ Harvesting ] [ Harvesting ][ robot ] [ robot ][ Harvesting ]

Pair il of #EF F & - - Pair#2 of EEF A LAb— Pair #1 of [FF 11307 » | Pair 12 of {12207 o 1
Figure 3. Illustration of multi-tier alignment

3.2.3 Keywords alignment between Chinese and Japanese

After all keywords within every document are aligned, we obtain Chinese-English and Japanese-English
keyword pairs. For the next step, we align these keywords to obtain Chinese-Japanese pairs. Our method is
very simple; we just align keywords which have a similar English translation. We found there were minor
variations in English keywords with the same meaning (e.g. broad-band noise and broadband noise). If we
use an exact match to align, we cannot tolerate any variations (which maybe correct) and may affect the
final alignment. Therefore, normalized edit distance score is used instead of exact matching. Normalized
edit distance is defined as the number of operation required to convert a string into another (to make them
similar) divided by its length. Small variations of English keywords are allowed and treated as the same

keywords if their normalized edit distance is lower than a threshold.

3.3 Experiment and result

For all experiments, 752,945 Japanese documents and 75,398 Chinese documents which contain
bilingual keywords are used. On average there are 2 to 10 keywords in each document. For evaluation,
bilingual keyword pairs obtained by our methods are compared to manually compiled technical terms
dictionaries. The keywords are labeled as correct if they are found on dictionary and its translation is the
same to the entry on the dictionary, as incorrect if they are found but the translation are differ, and as not
found if they are not found on the dictionary.

Four different methods are used in our within document alignment experiments: monotonic alignment,
alignment using GIZA++, log-likelihood score-based alignment, and multi-tier alignment. The comparison
of correct result for each method is shown in Table 1. The results only differ slightly for each method.

Monotonic alignment produces the best result for Japanese-English alignment and alignment by GIZA++
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produces the best result for Chinese-English

alignment. Log-likelihood score-based alignment
produces the worst result for Chinese-English
alignment and multi-tier alignment produce the worst
result for Japanese-English alignment.

After keyword alignment for each document is
completed, we aligned Chinese and Japanese
keyword via English. The result of the alignment is
shown in Table 2. In Table 2, the proportion of
correct, incorrect, and not found for both within
document alignment and Chinese-Japanese alignment
is shown. Within document alignment result is taken
from the result of monotonic alignment experiment.

Compared to the total number of keyword pairs,
the number of correct pairs is relatively small. For
19%, for

Japanese-English, it is only about

Chinese-English it is about 12% and for Chinese-Japanese is only about 11%. We think that our method so
far is not very effective for the keyword alignment task with sparse data. However we also consider that the
manually compiled dictionary contains fewer entries than our total keywords or has different coverage. As
seen in Table 2, the number of not found keywords is far larger than the number of correct/incorrect

keywords. We think that some keywords with not found category may actually correct keywords. Table 3

Alignment Method JP-EN CN-EN
Monotonic 59,630 12,044
GIZA++ 59,258 12,486
Log-Likelihood 56,453 3,001
Multi-tier 43,123 10,923

Table 1. Number of correct alignment

for within-document alignment

JP-EN | CN-EN | CN-JP
Correct 59,630 12,044 4,695
Incorrect 20,878 5,228 15,955
Not found 227,834 80,059 19,049
Total 308,342 97,331 39,699

Table 2. Proportion of correct, incorrect

and not found

shows some example of keywords we get from our experiments.

Chinese English Japanese Result
B 22 7 i foot-and-mouth disease virus H R T A L A correct
el ultraviolet absorption spectrum BRI A~ 7 kv correct
Z=lm] AL epimerization T t~—{k correct
AL myenteric plexus EIEEEE S = correct
F15 TE conductometric titration AR E correct
RS strawberry N R > R incorrect
PRzhAzed vibration control Al R A incorrect
ATz AN near infrared reflectance spectroscopy | S 7 11 incorrect
fgrs PEAEHULEY | volatile organic compounds HHEIEE Y not found
W HEUR 5> 7772 | hyperbolic partial differential R R s oy 7 R o not found
A eEHEN metallothionein ABaFFRA not found
B TR osteoarthritis 22T BAFiAE not found

Table 3. Example of correct, incorrect, and not found keywords
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As seen in Table 3, some pairs categorized as not found is actually correct keyword pairs (e.g. 28
fiiZE 1 is a correct translation of A % 1= F 7 A ). We think that the actual number of correct pairs is
actually larger than the number shown in Table 2. In the future, we are planning to use different dictionary
and human evaluation for better result.

Based on our observation, incorrect Chinese-Japanese pair is often caused by one of incorrect alignment
between Chinese-English or Japanese-English. On the 6th line of Table 3, on the Chinese side, H.%f is
correctly aligned to strawberry. However, strawberry is misaligned to UXF# &2 78 > | (harvesting robot) on
the Japanese side. As a result, the final alignment becomes incorrect. For further analysis, we examine the
documents where these keywords are written. We found that in the Japanese document, there are I} f# = 7~
vk and \W5 T keywords with their corresponding English keywords harvesting robot and strawberry.
However, the corresponding English keywords are written with different order than Japanese one. Our
method failed to reorder the keyword, thus the alignment become incorrect. We are planning to improve our

method in the future.

3.4 Conclusion

Our experiment shows the possibilities to collect a large number of technical term pairs from abstracts
of research papers. However, our present method is not efficient enough to collect them. Monotonic
alignment method sometimes fails to get the correct alignment because some keywords in English are not
written in the same order with keywords in the original language. Statistical-based method such as
log-likelihood and GIZA++ allows reordering of the keywords. However, they sometimes fail due to data
sparseness. In the future we would like to try the other methods such as HMM alignment method. We also

plan to improve our evaluation method by using human evaluation in the future.
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4. BAD7 SEEBENRR & we TR R 2t 5 o E 7o

Rt LD A S BEERRR (£ D 4)

WAL IR T

4.1 [FL®HIC
ZhETOHAIT A H SEERRRBMT) & # % RE(SPE) & A& bt 5 2 & CHIFUEE

Db EEX > TE LR, /K 2005] 715 2006] [T 2008] 715 2010] [TE 2011], Z#nvE T
DY AT KA 11277, BLEU <° NIST ORHfifE M E L TETW5D, ZHE TiE, %
£ L L ChajL~ULd SPE(Phrase-based SPE) % T & 7=, H7E 1L, =AY 72 SPE(Hierarchical
SPE)E L O #X L~Ld SPE(Syntax-based SPE)3F|H rl#g T& 5 [Hoang 2009], # Z T,
AENINTCIR-9 OF —Z ZflioTZnb 3 HZ LT 5,
4.2 FHFETHWSIIBFHET—2 LRBRT—4

AWETHWD T —41%, [Ehara, 2011] R LD TH S, DF V. ESIERPLHTET D

INTCIR-9 ##FRIsRZ A7 Z2MEHT A havr 7 var) L LTSN NTCIR-9 ©
PatentMT task, JE subtask @ formal run @72 D5 — % T&H 5 [Goto, 2011], AL THW S
R 7 — 213 NTCIR-9 T L7z 2000 XA TIZZR < £ D H0 b AFRHMi AT Hi 7z 300
XEHW, AT — 2 07— 21X, BEFFEFEATa—/32TH Y NTCIR-7 THWH AT
180 15 3k & NTCIR-8 TR G AL72#) 140 53Tk, &b TR 320 T3k b kD, SintET
LM DOFIET — 4 & LTix, NTCIR-8 THW LN 7= T — & OFEFEER 7y 2 L TRV,
FoTHI 140 TXTH D, FIRET VL(IMOFET — 41X, [Ehara, 20111278 L7= HIEIZ L -
TILT — 5 291,475 CkED H9Ext ST — & 28I L CTHW 21, 7272 L, Syntax-based SPE
TIX R U724 SO 25 Enju [Miyao 2008] THE SCAEAT /N TE 7200 o 72 61 U &2 BRAF L7728
FERE TV OFIET — #2135 291,414 3Cxt & 7p o Tz, RT A—FPHEOT-DORFRET — & 1Ttk &
A7 2000 306 D B EHER 5> 300 SCkF 2RI L7z,

4.3 EERHER

# 2 12 FEBRAE R %2 779, Phrase-based SPE 75 Hierarchical SPE & 3% Z & ¢ BLEU, NIST
EHIZE TR ELTWA2Y, Syntax-based SPE TiZifiIZIKL F LTV 5,
4.4 FRER

T AN T = ZITKT HFIFAER OB & AR, K. sre (3 HARFER L, ref |3 EFEET
S, rbmt VBRI SR ENER © H 77, P-spe 1% Phrase-based SPE ®Hi /), H-spe IZ Hierarchical
SPE 7). S-spe I% Syntax-based SPE O Hi )1 % ~3, &HISCICk L TEZEELMZ D,

BISC1: TR412) OFRVENELLIE DRLTWD, ) ThHDHA rbmt Tl STENT % [HE
TEY D) 125BD LR L TW5, Pspe, Sspe & HIZZ DOFFRZFTIETE TR

L HERET L OIEET — 2 BTk, BT — 2 2K->5F 1 2000 L& FHNTW5D, A Cff
FH L7 300 SCICTRR - TEIR L 7= DT TIXR VN,
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1 AT AR

FREBRBMT) & #iaIHI%MmESPE) & Ml B bR 7o v A7 A OHER 2

VLB, /NE2005]

[YTJ52006]

[YLJ52008]

[yLJ52010]

TR AhA

FETTTHR i

FETTHR bt

ik AnB

HEE L~ (isi)

HEEL UL (isi)

] Lol (Moses)

a] Ll (Moses)

Giza—pp

Giza—pp

Giza—pp

Giza—pp

MR T — &

B, PAJ
93 3306+

FrBE i, PAJ
95 373K

FrBa L PAJ
975 37 3%k

NIT NTCIR-7
85 27 30+

PNy p> lua)

M=% 4

Srilm

Srilm

Srilm

Srilm

LMANGR T — &

PAJ 3375 XC

PAJ 33J73C

PAJ 335 3C

US patent 18015 3C

BLEU

0. 1607

0.1728

0.2912

0. 2998

NIST

4.7184

4.7893

6. 3398

7.3058

#* 2 EERAER

Phrase—based SPE

Hierarchical SPE

Syntax—based SPE

RBMT 4y

T B

il B

B

SPE¥ 4y

Moses

Moses

Moses

T

Giza—pp

Giza—pp

Giza—pp

TS DAL
FAT 2

Enju 2.3
(moguraZf# H)

VAR T — #

NIT NTCIR-7 and 8
291, 4753C %t

NIT NTCIR-7 and 8
291, 4753C %

NIT NTCIR-7 and 8
291, 4143 %}

LM 4

Srilm

Srilm

Srilm

LMANR T — &

US patent 180573

US patent 18073

US patent 18073

BLEU

0. 3086

0. 3127

0. 2391

NIST

6. 8189

6. 8347

6. 2593

73, H-spe [FFTIETE TV 5,

MY — A OFFNILL T D LBV,

SEETIL
FEET L
BZE L~ L

FHEA

R

Ta—x

: http!//www.speech.sri.com/projects/srilm/? srilm.tgz ver.1.5.5
http://code.google.com/p/giza-pp/® giza-pp-vl[1].0.1.tar.gz

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

isi-rewrite-decoder-r1.0.0a/linux/decoder.linux.public GRIEZ 7 > B — R TEX 21X H TH D)
AJL YL a—4 : httpi//sourceforge.net/svn/?group_id=171520 @ moses.2007-05-29.gz
L~V o — &« httpi//sourceforge.net/projects/mosesdecoder/files/

WS L ~ULET LD 70 ORESCENTES © Enju 2.3, http!//www-tsujii.is.s.u-tokyo.ac.jp/enju/index.ja.html

BLEU & NIST 0FF&E 7' v 7' Z A : ftpi//jaguar.ncsl.nist.gov/mt/resources/mteval-v11b.pl
7272 L. BLEU % SCHAL THET A2 OICH AR Z B TEE L Th A [ITJF 2007].
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IS 2 Thfi | 28 ref TlX” appropriate for” & FREAL TV %, rbmt TlE” preferred as” L FR L |
P-spe. H-spe, S-spe & 4 1Z” preferable as” “ R L T\ 5, F7-, HEfEAEEd 6 s w) 1T [
BRONEEORHEIZNd Gy 21 LSS HH, rbmt T A 6 s wl LWHTH LI
o TR L. 22T spe TRIIETE TWLVRUY,

BISC 3: [KFRE AL AWM 2 BRI E A L | OE453 )5 rbmt Tld” Coating liquid is made
to contain the hydrogen bond nature compound” & 72> TH ¥ | P-spe T/X” is made to contain”
DR 1s added” & 72 V) | H-spe Tl3” is contained in” & 72 ¥ | S-spe Ti3” is made to contain”
& rbmt L[F—TdH D,

BISC 4 : T8R%E A HI D | 2% rbmt Tl pencil can be shaved” & 72 ¥ | P-spe Ti3” light beam can
be scraped” & 72 ¥ . H-spe Tl3” light beam can be removed” & 5 & HE LTV 5, S-spe
TlX” pencil can be sharpened” & i LTV 5,

BISCB: T — 27 TN TEOIEZE%TT 5 | 5 rbmt, P-spe, H-spe, S-spe TlIZ 1% #"working
processing etc. to a work”, “operating process or the like to the operation”, "machining process
or the like to the operation”, ”working process or the like to a work” L RN TV 5, WT 7L
HIGENNEY)TH 5, ref IZ”machining or otherwise working a workpiece” T&H 5.,

BISC 6 : PEEffa ARy b 2 rbmt Tl robot with Handa” & §R &1, P-spe. H-spe. S-spe
T, "robot with solder” & R =41 TV %, ref [X’soldering robot” ThH 5, £z, [ZTHh] M
rbmt & H-pse Tix ”Z T point” & HAGEDNE LY P-spe & S-spe Tld”spatulate point” & iR =
NTW5, ref (Xiron tip” T 5,

4.5 HHYIC

FLANG XHEMFIER 2 7 5 (RBMT) & #ea & HREE > A 7 A (SPE) & #4658 T Frar CEH
HFIIR S 2T L ARE L T 5, AROHETIE, SPE #& L TIERMWTE 2a) L~ Lo
SPE (Phrased-based SPE; P-spe)lZ/il 2. CTHERY 72 SPE (Hierarchical SPE; H-spe) & f# 30 X
/L ® SPE (Syntax-based SPE; S-spe)® 3 D v 27 L& AW =55 D247 -7, BLUE &
L OYVNIST OfEiix, P-spe £V H-spe i34 M L, S-spe TR T L7z, EREREERD
WS OMZOWTHOWTEMA T2, 72720, 3ELWOITES % oORETH 5,

SE 3
(ka7 2009] BURTAEIED : NTCIR-7 7 — & % W - B FHRR AL BLHE D 2 & Gl Fpk 20

R AAMT/Japio FraFliRitsE 5 E, pp.2-13, March, 2009.

L, /K 2005] JTIREERE, /NEEF] : FFFsCo B e mRIaRaSs R & PAJ % bl U CRIRR AR

ZHIH T 2098, FhL 16 4 AAMT/Japio FFeF IR 7E 2 H 5 H . pp.86-96, March, 2005.
[T 2006] TTFHEE - 46 AI7 ZXHEEIER & BT RO BIRAER 2 M B oW T R SC D H SRR

VRl 17 42 AAMT/Japio FFaFRIRRIFFE2 S &, pp.40-44, March, 2006.

[ 2007] TEJREIERE « 580 LV BEBEIER B B AL e 4 B A L <. "Rk 18 4% AAMT/Japio 4%

FFRRERITJE R, pp.2-11, March, 2007.

[T 2008] LIRS : A) L~V OfE IR RE & BIFRREEE OFFN, “Fak 19 FE AAMT/Japio

R RIRRITJE 2 H 5 &, pp.2-11, March, 2008.
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[T 20101 JLJRHERF = 4R AIDT SRR & Hea I AR AR 2 M2 & B 7o RFF S0 H SR RIER
(£ 2), FHk 21 44 AAMT/Japio £ BRI JE2#E . pp.56-60, March, 2010.

(LR 20111 VEBERE KRG AR EIRR & HEaTROTR AR AR 2 A& o 7o RFaF S D H SRR IR
(£ 3), FHk 22 4 AAMT/Japio £ BRI JE 2 H T #. pp.43-46, March, 2011.

[Ehara, 2011] Terumasa EHARA : Machine translation system for patent documents
combining rule-based translation and statistical post-editing applied to the PatentMT Task,
Proceedings of NTCIR-9 Workshop Meeting, pp.623-628, Dec. 2011.

[Goto, 2011] Isao Goto, Bin Lu, Ka Po Chow, Eiichiro Sumita and Benjamin K. Tsou :
Overview of the Patent Translation Task at the NTCIR-9 Workshop, Proceedings of
NTCIR-9 Workshop Meeting, pp.559-578, December, 2011.

[Hoang 2009] H. Hoang, P. Koehn, and A. Lopez : A Unified Framework for Phrase-Based,
Hierarchical, and Syntax-Based Statistical Machine Translation, Proceedings of the
International Workshop on Spoken Language Translation, pp. 152-159, 2009.

[Miyao 2008] Yusuke Miyao and Jun'ichi Tsujii : Feature Forest Models for Probabilistic
HPSG Parsing, Computational Linguistics, Vol. 34, No. 1, pp. 35-80, MIT Press.

ek FRBI

src  |Bl4ICHHEEZERNSERICH I SERIBRZHBMICE >TI S 7IZRLTN S,

FIG. 4 is a graph showing an electric resistance to an electric current flowing in the

ref nonmagnetic layer with the axis of ordinates representing the electric resistance
The electrical resistance to the current which flows into Drawing 4 through a non-magnetic
rbmt ; . .
layer is shown in the graph for the vertical axis
1 p The electric resistance to the current flowing in the FIG. 4 through the nonmagnetic layer is
-spe ; . :
shown in the graph on the vertical axis.
H-spe The electric resistance to the current flowing through the nonmagnetic layer is shown in the
P graph, the vertical axis in FIG. 4.
S The electrical resistance to the current which flows to FIG. 4 through a nonmagnetic layer is
-spe ; . .
shown in the graph, the vertical axis
o |[PEY. BRAEEA S s w. RHERAO s whHSHESNZRAMIEEOBMEL Gy 275,

O—JLASEEJdRmELTHETH D,

That is, the steering angular velocity (d sw), or variation in time (dGy2) of the estimated
ref lateral acceleration calculated from the steering angle (&#x3b4;sw) is appropriate for the
roll input velocity (dRm)

That is , time change dGy2 of the operation lateral acceleration calculated from steering

) rbmt angular velocity ddeltasw or steering angle deltasw is preferred as roll input speed dRm
P-spe That is, the change dGy2 of the operation lateral acceleration calculated from the steering
P angular velocity ddeltasw or steering angle deltasw is preferable as roll input speed dRm
H-spe That is, the time change dGy2 of the lateral acceleration calculated from the steering angular
P velocity ddeltasw and the steering angle deltasw is preferable as the roll input speed dRm
S-spe That is, the time change dGy2 of the operation lateral acceleration calculated from steering

angular velocity ddeltasw or steering angle deltasw is preferable as roll input speed dRm
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AEBICHTLKEMEECEME. ExH &RRICHRBE, ACIBBE. BEIBBEFIEMR

O |ETRHRICAEE L. BAHBNTEAT S LNTES,
The hydrogen bonding compound of the invention can be used in the photothermographic material
ref by being incorporated into a coating solution in the form of solution, emulsion dispersion
or solid fine particle dispersion, similar to the case of the reducing agent
Coating liquid is made to contain the hydrogen bond nature compound in the present invention
rbmt |like a reducing agent with a solution form , emulsification distributed voice , and a solid
particulate dispersion distribution thing form . and it can be used in photosensitive materials
The coating liquid is added hydrogen bond—forming compound of the present invention as a
P-spe [reducing agent in the form of a solution, an emulsion dispersion or a solid dispersed fine
particle dispersion and can be used in the photosensitive material.
The coating liquid is contained in the hydrogen bond-forming compound of the present
H-spe [invention in the form of a solution, an emulsion dispersion, the reducing agent and the solid
fine particle dispersion, and can be used in the photosensitive material
The coating liquid is made to contain the hydrogen bond-forming compound in the present
S-spe |invention as a reducing agent with a solution form, emulsified dispersion voice, and a solid
microparticle dispersion. and it can be used in the photosensitive material
o |REEVHBBISRCGEAT AT EICE Y. REFIHET CIRRRICLET HOT, BOKLREEM
BENTES,
Moving the projection deep into the cutting mechanism enables a pencil to strike on the
ref projection immediately after shaving, thereby enabling sharpening of a pencil having a thick
core
rbmt Since a pencil contacts a projection immediately after cutting by inserting a projection in a
machining device deeply , a pencil with a thick core can be shaved
Since the pencil comes into contact with the projection immediately after the cutting by
P-spe |inserting a projection in a machining apparatus and a |ight beam having a thick core can be
scraped off
H-spe Since the pencil a machining apparatus is in contact with the projection immediately after the
P cutting by inserting the projection light beam by a thick core can be removed.
S-spe Since a pencil contacts the projection immediately after cutting by inserting a projection in a
P machining apparatus deeply, a pencil with a thick core can be sharpened.
o [P PO NISOREET B, T—ISHLTERRARESN, COT—VEER EOMEICES
WTmIANHEIND,
ref On the other hand, when machining or otherwise working a workpiece, a coordinate system is set for the
workpiece, and machining or the like is carried out on the basis of positions in the workpiece coordinate system.
On the other hand , when working processing etc. to a work , a coordinate system is set up to a work and
rbmt o o ) ) )
processing is made based on the position on this workpiece coordinate system .
P-spe On the other hand, when the operating process or the like to the operation, a coordinate system is set to the
P workpiece and processing is carried out based on the position on the work coordinate system.
H-spe On the other hand, when the machining process or the like to the operation, a coordinate system is set to the
P workpiece and the processing based on the position on the work coordinate system.
S On the other hand, when working process or the like to a work, a coordinate system is set to the workpiece and
—-spe o iy . )
processing is made based on the position on the workpiece coordinate system.
sro  |FRLEFHEREPLICAYEE(PICAYFEDISYHIRGIIIS Z 3283:2001 (L DARG. IT5VIREH
=3. 5%, f#Z0. 8mm)ITMIL., $HFARYFEANT, STEICOICAYFAEHIEL -,
Each prepared soldering alloy was worked into a resin—containing solder (resin—containing solder flux was an A—
ref class product by JIS 23283:2001, flux content of 3.5%, linear diameter of 0.8 mm), and the resin—containing solder
was supplied to an iron tip using a soldering robot.
The produced solder alloy was processed into the solder containing resin ( Class A article according [ the flux of
rbmt  [|the solder containing resin ] to JIS Z 3283 : 2001 , 3.5 % of flux content , 0.8 mm of £Ef% ) , and the solder
containing resin was supplied to the T point using the robot with Handa .
The prepared solder alloy was processed into a solder containing resin (the class A component by the flux of the
P-spe [solder containing resin) in JIS Z 3283: 2001, 3.5% of the flux amount, 0.8 mm in diameter) and a solder containing
resin is supplied to the spatulate point using the robot with solder.
The prepared solder alloy is processed into a solder containing resin (class A parts of the flux of the solder
H-spe [containing resin in JIS Z 3283: 2001, a solder containing 3.5% of flux amount, 0.8 mm in diameter), and the resin is
supplied to the T point using the robot with solder.
The produced solder alloy was processed into a solder containing resin & class A article according the flux of the
S-spe [solder containing resin] to JIS Z 3283: 2001, 3.5% of flux content, 0.8 mm of wire diameter “, and the solder

containing resin was supplied to the spatulate point using the robot with solder.
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5. T T {E RSB OR LA

RS BRIl dh—
e M

51 [FL®HIZ

WA, FEFO L D MM EER, HRICB T HEERFEL L THREHBINTEY, ZiufEs
B REE B oBEmanE L., £z, EEREARET OISO EBRST L HENTICH 0, Ef
T R BRI 23 KD H LTV D

H SEHEMEIRR 12381 2 3R SUEE OB (12 B8V T, FRSCIWVER T OJRIRIERR Loy i o Ry &
ThHERESINTVD. RS EIE, HOIXTOHFEEZTRT 2 & ITROBEMPIEED 5
Bitry, FOXITh b Ltﬁ%@mﬁé&w9_&f%é Bz, T&te) Lo @EENE, 4
HEO—EE LTETr] BHRAVDOL TliE include”, [HHE - ity LTETr] W) EHREGWNTOD
ST contain” LRSS, ZOR LT ORBEEZ W ES®5720121F, CHCHEM S HEEE
DEW GER) T 20ERH 5.

AW CTITHEO BN Z L7 ETOR LT OLEDIT, LEEZBERODRNBY TRT &
DARERGED I N—T % AT H [2]. FEO T A—TF{blix “TH) i) < A> &%, i)
) 2 <B4k > L 5BIcT5” ell, BESBEMNTLHEOZLEZZTIEEY. D7
N—TAERFR U TFITENE DD E ) M EFR, JERE D bIEEDOEWER LT R ARER v AT A
AT 5.

AfaiL, & LTBICHESE, ZOBRORREZ[ANCESHNTNELZLDOTHS.

5.2 REFE

YRR LT 24T 9 12 l2iE, XOBREZETLLENHS. LaL, MBS0
BRTHEHMECTH D &V D R SLORE O, FEE O @ WERERR N TH D L W I BRR H 5.
AWZETITEFOR LT 2dET 2 Z LIS X 2 EOm L2 RIEE 5. ANTHFX b
OILRRE S PR L, BEAORIE DT F X MY R Loy & 72 6 aREFa A it L, &
ET 2. HEZK1LISRT. ANTHFA 0D, ROEE & #RF#ZOT ¥ A ks .
WEHLET A P2 V=T HECLVERT L. BRLZTFA PR LOTHEEDOA T
2> T, RUSTEMEFEEOZ a7 250 L, 2aT7dkbm< Roc@BiFzxiie LT
T5.

1) Zn—TwEE

TN—TEELIIR—OEK - R LR DL DI LD FHETHS. iz, THMHE,
ek, THHE) 2REDFEZ<AM> NI INV—TI2F 0D, Ex 252 &T, B
B CTH L L EFEDO LD E LT/ Z ENAREL R D,
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Ah b IR F PN EBIT A FN MR IR &
FEA b T DR B EE DL LN TED
SES WEEEEED
M&de)
< T N— TR
<WE>EEEED
* WL EE
— include 0.0016
*tH )
contain 0.0295
a7y .
comprise 0.0227

B 1 xFaREhE A
F 1 BEER Loy i EeE
EI| HEBE | 227 T ¥ A b
e 1071 | 0.00805 | <iEE>ICHEND

(include) 621 | 0.00177 | < >1cEFEN 5
602 | 0.00171 | <IHH>IcE5END

e 542 | 0.00299 | <HEE>IZEEND
(contain) 363 | 0.00201 | <EW>1cEFENn5
332 | 0.00183 | <BEI>ICEHEEND

(2) BhFEARR Loy 1) EEE

RUS T FEE OB IR S FF T F R M T =2 L 7V —TREZ V5.

THRA ST —E OGO EEOTARD ZTR N-gran & & Dy AR E T, k& L
NETEREFMAT L, TN —TRHEEZROCTHABLER TS, BRLEE, HRO@E, *RE
RLEE A 1OICE LY, RLATFHEEICBEMT S, RLAUFHETIHSEEZEATEE, H
BRIE L TEDT XA METORA T ZRET 5. BUE, AaT7OREHEE LT, FEFIC
Hlilo, %2 MHBEE, SRBFICBNTOTF 2 MREOEEZZa T L LTH> TV 5.
R LT EEEOIERGI 23R 1ITRT
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(3) FRL 43 aFh

ER LT=R LT REEZ W T, ANENTETFA MICH2EFOR LT HEEZITH.
ETIETFA NOEBRE T, RUSTEFEEERE RRORIEZITS . BHRAITo72%, RO
HETORaT 2T, SdREEHFE ToORa 72875, 2a708 R kbm< 2o
T BE 2 IE LWKRFERENE & LTI 5.

—

5.3 SEE&
AWFTRD L AT 2 EFIH L, HAGET F A % Google HEMENFR (http:/translate. google. co. jp/)
B L, FREROEBELT R EITo

(1) F2BRERE

FBROFAZK 217 T, SRR LSTEEOHERICHWL FE 7T —2 L LTiE, FirdisE
LT TA AV RBIDOAERFRT F A M D T 2 & AT 500 7 3C& I UV 2. 2 OFRFFSCE
H A B K E A~ S TS FRRF OB E O X% NICT @ Align TRIST T 726D TH Y,
HAREL & 2Nz NFTHRR LIRS TN D

T N— T REE I AARGEERR61 2 5. %@@% FEOD EALERICET L. FER
B 6 e HICAH L, BEHITOFENZNLL T DRE x-ﬁ%éﬁ"é%@%ﬁ&i%@ii@%“@ﬁﬁb\
5.

ST oG E LT D B, HBEDRZ SHEBOR Lo TR E L85 & LT [Eie)
(include, contain, comprise), [15%] (attain, dnmn,(mmvé THW2 | (use, utilize,
adopt) i~ 72, RUDITFHEEICHET D7 F A MC fjhﬁ"é%uq@%/:r\%%@%ﬂ@zf%%%
L,%ﬁ%¢btbhﬁm@mm%ﬁ%m?m%@%ﬁj FH M ORI B4 A AGEB) &
T XA MICER, BEOMRD EFROFE L 2L LEEL, %n%mwfﬁb“iﬁi%Wﬁ
L7z, PERCL7ZRR Ly REEN S (MBS [ HBlE) TR a7 2B+ 5. #E%T 50
DA, include:89542, containi35492, comprise:3472 TH 7.

EBROFHIZAND T 2 M, FFFAMECEET -2 L LT HTnR2nT £ X Fpb
7 o F MR E LT 2. Google BEFRERER DFIFURE RITKE L, KT AT LT K HEIEDKE,
RUGT A EDRREETE TN D DR Z T~ 72

AT HFA B
FHRU N S ANN()
FRU3 0 HIE
RUSTERE

FIER%Z 7 % A K

X2 FEBROFN
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2 FRLZTEIEI

Wi EARTR

&dp : contain

AT XA B

Ll Z o F R VAEEOWHE B WA 2 £ L5 II2mse
TNAV R ENTEKRDIPIRAT HZERBEZLND,

71 AR

gy % AT

RIS AaT

#Htcomprise:0.000125271896958171##H
#Htcontain:0.00042343462252222 7#H#
#Htinclude:0.000146979704186892##H

3 ERLUA T R

Hga] © IEZKRFER

&1r : comprise

AT HFA B

BGgFE21T. BIfi2 3L, M F—T7 1L Fy—TRy 7 R228 k
F—HEAR Yy 7 A2 1 & EETe,

v SR

& xaEte,

RUDT AT

##comprise:0.0015146511177669 7##H
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