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AAMT (7 27 KVHERMBIAR ) OFFRFRIFRIETE 213, Japio (HAKFFFIE W& 72250
ZRtE O, AEED TRICDIE2FB 220K L, TE - EOWIERZE 7 v —7 L oL
SILT D70 & TERRATERATSE 21T > T&E 7o, AMEHFIL, 2010 FEDORKEER TOEH) &
HEBOMIREEREZMET D HDOTH D,
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X, AR LETRERERE TS TARAEL, 2011 EEICT VT CHETEOMT Y2 v MIA
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2.1.1 [XLHIC

Tz i3Ek L0 IMPACTI1 A4k & L7tk 2 22 FHER B BhaFli i E D 2 & 5l 4 SCHALICE B
LT T C&22l[8], ZAUIATFHED STHAL TITONTND T ERKREREHTHD, 2D X
DRBR LY . FERAEFREEIC L VB O D TR O R 27 & SCHNALO N TRl & O O+
&Rk D Z LT, FHEREBEHIBEC KT 5 A Xl 21T > T & 72, SCHEALO A & G X HFIRR
HENGRHE S A7 AOBBED O R -5GE . FiR B BRI EO MR 2 EET 5 5 2 THFITH
RiEHRE BT HT,

LU, BERIER > A7 AOBFEE O E LR, CHMORA a7 Pign I THEE L
FEWEIER & A 7 A OMBLOBEREIIR > A 7 AT, ENFETROWHEREZAE L TWDHONEMD 2

LIXTERY, 2O, Ak BEFHE S AT L ORI B HIOBLE D HITSCHEAL TIE2R < B
2 AV NRNTORATE{LZEDHEPEELE 2D, FX¥a A MR TOR 27 TlE, Ex
DOEFNER > AT DMK L T—2D R a7 B SNH720, B LR LIHEIRR S A7 A &
L OBEMFIER & 2 7 b & DM OB Z 2D 5 2 CTHIAUHED E .

L7y o T, BEHER > A7 L DOBHFEE DL & LTI R 2 A P BAL T OREiE A H 2
L7200 FIERBEBRHG S AT LADBRFEE OIG L LIS ORI ENEE L B2 bl b,
Z 2T, ARHETIE, R =AY MHEALE SCHEALOM T 2 B8 L 72 BHER B BhRER R gED A 2 5
EITo 70, TOBRZIE, THNETOLHEATO A ZFHIIZHBW T, EVREE 278 L7z IMPACT,
ROUGE-L[4], # LT, WERI5IZ /=, B2, A& TlE, IMPACT @ R A 2 FHfiT &
YHNLDO A a7 OFEHFEIZONTHEOFEMEIR~5, 3 DO A BFEAMHFAEL 2 2 ¥
A ORGSR, N = A > MO BERE & SCRALO BRI O F B2\ T IMPACT 23k b
EVMEZ R LT,

2.1.2 BIRBSEFTMIRLE IMPACT
2.1.2.1 XEFHEORI7

FHER H BhR T A7 IMPACT Cid, BLEU[6]X° NISTI7]72 & % < OFHRR B BT UE & [F4%,
%m%ﬁyx%AﬁMﬁféﬁﬁﬁﬁi&Ai’ HEWERZ LTS LIck 2aT7 2k
%, IMPACT 1%, FFAli%f53C & 2GR O 3 ﬂ%*e ICIRET D, £ LT, ZONHEEF
JREIZITH 2 & T ﬁ%%ﬁbtx:?%%%mﬁ W FNO—FEOREIZLL T DX (1)
& @)%%mfﬁoo



0s = (L.0—| pos;""m) - pos:"’") D<10 ()

RS = > (length(c)” x pos) (2)
celLCS

X (1) © m, niZBHGER &R COERERERZ ZNENE L TWD, pos(wn), pos(wn)
ﬁiﬁﬁﬁw%ﬁi&#%%ﬁﬁvﬁﬁﬁﬁiw%@ﬁ&ﬂ%&®ME_ﬁfbfwé#%ib
TWb, L7Ro T, pos Tdi@Eps OMGNLED XL 2K L TW\5,

= (2) O ¢ lHEE ODithMJ LCS 132 L OFHlixt G e o e3b@mifn s &R LT\ b
SILEE S OWEIL, KEILEEH 5% (Longest Common Subsequence LCS) ’%O“%ﬁ%ﬁ‘@”
5OMgm@ HO@ER oy OMRCHFER AR LT D, BITILIEE OGRS, 77205,

Wy DOESIKTDEALST T A—=FTHY | 10uﬁ%%wé pos 13X (1) ;D%En
LETHD, A (1), (2) ZHWTSIGER & FHier G M D@ 53 513 — BICHRE S iz BAR
& X 112,

NG =1
STl %4 32 For instance , key 15a below is narrower than the other two keys
of Fig .4.
10120 X (L.0- |18/18-22/22)
ZHEER: For example ;the- bottom most key 15ain Fig . 4 has a smaller
width than the other two keys
NG =2
STl 5t 42 3 For instance , key 15a below is narrower than the other two keys
of Fig .4.
0_88 120 X (1.0- |16/18-22/22])
Z R Forexample “the-bottom most key 15ain Fig. 4 has a smaller
width than the other two keys”
1 FeRIGEESH O E O BARH]
1 TRl x5 3 & S RERE O 5y & LT “For’, 7. “key 15a”, “than the other two

mwﬂ“”#Lméhto_nQ@ Wy OFEFEIZ N F — 1 EXF—2 2 CRILTH S, L
ML, BT TR TOERNAAZ — 1 L 2 TR TS, RE—2 1ITBWTIE “
TRl R0, SHERILICCRO Y A REZeoTWD, FhuUTxt L, "% —2 2 T, %Wﬂﬁx#
LB W TIE “Figure” OEMEIZDO “Fig.” OBV A KEZpoTnb, LEn->T, X1 Ofl
TiX, RE—r LITRSNTZHBEH RN D —EICEIREND Z EREE LV, £2 T, IMPACT
TER (D) & (2 ZHVWTAAZ =01 2RIRT 5, 2O, hoILmEs B L T EMEx

I, NRE—r 1 & 2 TEF WD, @iy 7 ORZLVIREESND, 22T, &K (2)
DINT A—H BOJEIL 2.0 TH D, stEOFER, ¥ —1 1 oL@y < ’iﬁ“é RS1Z 1.0
L RXE—=22TIX0.88 LD, LTER-T, NE—21 ¢ 2002 ToH@E sy %= v



7o RSIFIANZ— 1 DHHRANZ—0 2 LD b REREELERY, ~Z—0 1 OIEI IR —EIZ
WESNDZ LT D,

IMPACT Ti. 2D X9 ITRE SN —EOLBHHINCESE A aT 2R 5, BARRIC
UFoR (38) 5 (6) #HWD

™[

RN, 5
R,y -| 2 L) |

-

D@ Y length(c)”) |7

Peg = oy 4
1+7°)R
score,,, = t77) > i (5)
Rseg +7 Pseg
Pseg
y= (6)

seg

X () & (4) ® RN ﬁ‘ﬁ“ﬂ@ﬁ%%ﬁﬁﬁwﬂﬁﬁﬁ%ﬁbfwé RN DEMR K E
WIEE, GRG0 & S BRI CRBIED B /e 2 B 0 BB E S FELTNDH I 2R L TWD
FEIE F 72 2 Si@ i 43 5 ﬁTéEAOTA7%~&T@DlO%ﬁ%%V@ L7=iv» T,
1@L#ﬁ%<ﬁéi&\¢ﬁb% FENED B7e 2 IGEH SN HBLT 21T L, TN 60X a7 Ok
Eﬁ¢é<ﬁéo%®%®%ﬁﬁﬁ(n\@)&H%T%é X B) TiIEFEX B) & @ kY
BFONTE Rseg & Poog DFAFNIEE RO TS, £, vI1TX (6) LvHs, X B) 76 (6)
ZHWTHER LS IMPACT 12815 2 SCHALD A 2 7 FHE O BARE 2 X 2 1277,

i=0
S et g For instance key 15 below is narrower than the other two keys
of Flg e
32.0=0. 50 (12 °+120+22 °+52 C’+12 %)
ZHEER Fof_éiémple ‘the bottem most ey 15 ain Fig. 4 has asmaller
width than the other two keys ;
i=1
FFff %t 8232 For instance ; key—15a-below is narrower thantheethertwokeys
of Fig . 4-
4.5=0.51 X300
ZHEER Forexample ; the bottom most key—]é-a-ln g 4 has a smaller
width thanthe-othertwokeys -

@Y length(e’) =32.0+4.5=36.5

X 2 IMPACT (Z81F 5 CHALD A 2 7 FHE 0O BARpF]



BIZ, M1 TRLIEAZ = 1 OERTOHBER S EHANTAaT 2Rk D, ZOE, & (3)
L @) OIDHEIEIHIMED 0 THh D, FTo, NTA—F ald 0.5, BIL2.0 THD, 1DOfEN 0D
iz @'y Jength(e)” ofifit 82.0 L7256, WNT, 237 OFFICHM Sz ddEs
PR BTG L SR CRUCHSEER 3 AL L TV D HEIid ioEE A 27 U A L
TlABROALEL 2 0 K4, ¥ 2 Tixdb@milss & LT “Fig.4” PMMFEET D70, 1OfE%E 11221k
SH, WBRERYIRT, TOME, IOMEN1OBEEDOAaTE L T4 ™ EbN5, LT, 1
70 DHAD 320121 DBAD 45 2 M, Y. (@D length(c)’) k LTIk 36.5 2755
o, ZOMEIZx LT, ZHERE TR ILENZENOMREER, $720b, Lok AW

TIEMEZIT D 2L T, Reegd PoegwRDD, TORIR, Ry =1/36.6/22*° =0.2764,

Py = V36.6/18%° =0.3357 Rz ZnfEbinsd, 20 2 SOMORIFEL 2RD 5 = & Thik

Ky Wi > % 7 & LT SCOre (1+1.2225°)x0.2746x0.3357 0.2963 3725 415, )
S = = . Py :
e ’ > 0.2764+1.2225 x0.3357 = ° ’

BEHSHREZ R WTIZSGEO A a7 OFEIZLL TR (7) 7»5 (10) ZHv5,
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J
RN , p %
u i:O(a zceLcslength(C) ) i
Psegfmulti =maX;_, 7 (8)
J
1+ 73R P 4
Scoreseg—muni :( 7/ ) seg—mgltl seg—multi (9)
F\)seg—multi +y Pseg—multi
P _
seg—multi

BESHRRZ VD551, Hx OSIER & FHIRI R E ORI TR O Reeg & Poeg D KAE
PRAWCRARaT w55,

2122 FXxaAYHEEORTT7T

IMPACT |25 2 ¥ 2 A v ML TO A a7 OFHEFIEICOW TR S, @5 0—F
DRTELIIZSOWTEIH O E ERIL ThH D, 7272 L. 7R 2 a7 OFHERD SCHALD
G LR e, FERa AL PRAOA T OFFEIZLITORX (11) 726 (14) Z2HWTITI,
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> O o length(c))’

Pdoc = NS (12)
k:lnk

SC0red0C — (1+7/ )Rdoc doc (13)
doc + Y I:)doc
I:)d

= _doc. 14

- 14)

doc

A (11) & (12) ONSIEFERF2 AL FEWKTHE7 A FOBTHD, MOEEIZHONT
X (3). (@) ELFEEETH S, X (11 26K (12) ZHWEGEAED R a7 OFEO BRI %X
3& 41T, 3T (11) & (12) O iDOEN 0, K4 ILiDOEN 1 DOBRETH S,

7 AL B

SEAMh % &3 For instance , key 15 below is narrower than the other two keys
of Fig ™ g .

1+1+2+5+1 = 10

ZHEER Fofeﬁ(—emple the bottom most key 15ain Fig . 4 has a smaller
width than the other two keys * .

AL B2

SEAM &t 42 3 The converted digital speech datais mput to ADPCIVI Analyzer
12. T

3+2+4=9
Z BN The converted digital voice dita is inputted into ADPCM
Analyzer 12 .

a' (Y, length(c))” =0.50 X 1920=361
3 IMPACT (ZH51J % F¥ 2 A > RHfZo 2 = 7 FH O A4 (1=0)

X (1) & (12) D IDOfER 0 DHE . RIE S L7z LB O FEE ORI FE SN T
oz‘(zc Llength(c))” 13B4 8 L v 361 72D, Hic, M3 “C“fﬁl/\f:,\J_ﬁ DEERE YTt
WEHE —BICRET 5, TOBRICIZIOMITL &5, ZOMRKER, M4ITR-T LI
o' (D length(c)) 1345 L5,



AR
-l %f 42 3 . Fer instance ; key-15a-below is narrower than-the-othertwokeys

of Fig .4
ZHEER . Eor example ; the bottom most key—l—Sa—ln g 4 has a smaller
width thanthe other two keys -
AL B2
i o 2 3 Ihe—eenvepted—d%mal-speech dataisinput to ADPCM Analyzer
ZBEER 1hé—een¥e+=t—eel—el-i-g—i—t—a-l—voice data-is-inputted into ABRCM
Aaalyzer 12

o' (Y Jength(c))” =0.51X320=4.5
Z;-O (Z leﬂgfh(c))ﬂ _!l() ].+t|: O—t)()a 5
4 IMPACT 25175 K2 A o FEfr O 2 a7 2o BARE] (i=1)

8 L[4 LV ELREERNERO AT 361 & 450k, Yo a (D length(c))”
L LT 365.5 MGHiLd, ZOMEICK LT, ZIER & Mk 5 30 I E O R EEE OB,
b, XORSORME O TERILEITS = LT, Rk Pack K%, TOME,

Ry, =+/365.5/(22+13)2° =0.5463, P, =,/3655/(18+12)*° =0.6373R 2 ENEEHNS,

ZD2ODMEDORMIEE RO D Z L TR (18) ORKEAR RFa A PEMOAaT L LT,

2
score,,, = (1+1.1666')x0. 5§63X0 6373_ 0.5815 MG b LD, HIZ, HESMREZ MWL ED A=
o 0.5463+1.1666 x0.6373
7 OFEFLLTOX (15) 25 (18) ZHWD

RN i B
| e s engttie))”)
Rdoc—multi = max j=1 NS (15)
(@k—l m, )ﬂj )
J
(ZRN i I t B
u i (Zc LCs eng h(C)) j
I:)doc—multi = max j=1 (16)
((Zk =1 kYJ
2
Scoredocfmulti — (1+7 )Rdoc—mglti I:)doc—multi (17)
Rdoc—multi + /4 I:)doc—multi
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y = oc—multi (18)
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2.1.3 tERESTMMSRER
2.1.3.1 EBRT—4

AWETIE, FFa A2 FRALESCENZOMITIZ3E B L, B B BaR ME o 2 2 5l 217 -
2o & DEEDOFMRIERICITIT NTCIR-7 T S 4172 16 OBEMEIER S 2 7 L7082 1L A AGEFr
FF3C 100 LAFER L7/ R TH 293 100 L& Az, £72, ZRFICIEINTCIR-7T 7 —Z 125
ENTVD 1 SOZMHREVZENIC 3 DO MEREZNMN AT 4 SOSMEREHESF Lz, EiZ, AF
A 3 4 OFHEI#E DY 5 BRI 21T - 7o R &2 IV Tz,

2.1.3.2 ZEEAHE

SCHNALD A X FHIC 3BV TiE, IMPACT, ROUGE-L, WER @ 3 S>OHIER B 8l 2
AUDS 15 OFEEIER > A7 2 K 0 1) S 37z ARFliet 5 3C 1,500 STk LT SRR A FV T SCH
MORAaT ZjHET D, £, AFRHHICE O CUEEHME R I LI 3 4 OFFME 12 X 2Rl
DOV ERD D, = LT, FRRASMHREC L VS50 1,500 D227 & AFiEHEO 1,500
Dl & D OB AEZRD D, BARIZIE, ©7 Y OMBRE L 2 7 ~ v OIERFHBIRE % K
ObH, Flo, R¥= AL NRALO A ZFHIIZIHBWTIE, 3 DOFIER B B R 2 23 EHER
MR EBRIRE O THEBEIER S 27 L L Ic 2 a7 25T 5, $7-. AFHEcB VT
BEIRBIER o A 7 A T 21T 3 44 DFHIIE 1T K 2FHEDO 2k, 2 b a2 AFMOfE S LT
s, LT, BRASRMIREC LSO 16 02 a7 & AFiO 15 OfEE AT
T OB E AT < v ONENFHBISRE A RO D, D, STHEALOMBEREE R¥a 2 v
N BN OFEBIfRE R W C FiEER©D 5,

2.1.3.3 ZEER
RK1NOHRAIZ1HOOBRREMWGEORRERT, —RIIZIE, FIZZ 02RREE
LT ENNETH D720 1 DOSHRERE WD A ZFMOFRERITEE LB bND, £ DR
IZIX NTCIR-7 7 —# [SICEENTWH B Z Wz, % 112 Adequacy IZBIFHET Y O
FHEEREL, 3% 212 Fluency 28T 57 Y  OFHBERE. & 3 12 Adequacy IZEBIFTDHAET <
DINERTFHEMGE S, # 412 Fluency (281 5 A B 7 < > OIEMABEGREE Z W Ehmrd, £2. &
5 HR 8L 4 DOBMIRE MW 6 O R 2~ £FD “No.l” 7»H “No.15” 115 D
BEWFRIER & 2 7 A ZNEN O SCHEMLOFBIRE CTH 5, “Seg.” 1% 2.1.3.2 Hi TR 7= R4
X &AW AOTEMOMBFRE TH D, “Doc.” (X, KF¥= A2 NEMOMBEBRKTH D,
X1I0HESLID, £1LES T7hbE, Adequacy IZHIT 5T YV » OMBHRE LIS Tk
4T IMPACT @ Fid b @nrodfz, KR, SCHALOMBIRENE 1 16K 8 DT TR b H
<, EOZENIMPACT @ FENRE L 2ot EK L le o7z, & 4 OSCHEA OMBIREIZ BN T
I%. IMPACT & ROUGE-L ®ZEIX 0.5% KMOARBAKETHE TCH-oT2, LnL, RF¥Fa A b
HAZIZBW T, IMPACT 133 1 205% 8 D& T TR b mWHEBREZ RT Z L3/ 4% 0
HTHD,



#£1 150 EREHWZ Adequacy (281 5 BT Y > OFHBIREL

No.1 No.2 No.3 No.4 No.5 No.6 No.7 No.8 No.9
IMPACT 0.7221 | 0.3068 | 0.3802 | 0.4380 | 0.4945 | 0.4948 | 0.5904 | 0.7170 | 0.3144
ROUGE-L 0.7084 | 0.2466 | 0.3324 | 0.4242 | 0.4543 | 0.4567 | 0.5499 | 0.6984 | 0.3181
WER 0.6914 | 0.1877 | 0.2969 | 0.4021 | 0.4155 | 0.3822 | 0.4842 | 0.6861 | 0.4428

No.10 No.11 No.12 No.13 No.14 No.15 Seg. Doc. F {&
IMPACT 0.6865 | 0.5321 | 0.6387 | 0.5657 | 0.7564 | 0.5440 | 0.6535 | 0.8511 | 0.7393
ROUGE-L 0.6646 | 0.4991 | 0.6259 | 0.5324 | 0.7412 | 0.5271 | 0.6463 | 0.8671 | 0.7406
WER 0.6252 | 0.4590 | 0.5957 | 0.4923 | 0.7443 | 0.4573 | 0.5907 | 0.8881 | 0.7095

#2 150 REZH W Fluency (281725 ©7 Y > OF B4R

No.1 No.2 No.3 No.4 No.5 No.6 No.7 No.8 No.9
IMPACT 0.5835 | 0.2228 | 0.3429 | 0.4405 | 0.4244 | 0.5557 | 0.5562 | 0.7014 | 0.2782
ROUGE-L 0.5719 | 0.1431 | 0.2930 | 0.4314 | 0.3749 | 0.5197 | 0.5064 | 0.6959 | 0.2602
WER 0.5217 | 0.1298 | 0.2333 | 0.3323 | 0.2999 | 0.4037 | 0.4298 | 0.6556 | 0.3054

No.10 No.11 No.12 No.13 No.14 No.15 Seg. Doc. F &
IMPACT 0.6168 | 0.4879 | 0.6122 | 0.3560 | 0.6707 | 0.4896 | 0.6484 | 0.9560 | 0.7727
ROUGE-L 0.6001 | 0.4484 | 0.6154 | 0.3308 | 0.6524 | 0.4754 | 0.6440 | 0.9596 | 0.7708
WER 0.5905 | 0.3924 | 0.5575 | 0.3093 | 0.6257 | 0.4012 | 0.5376 | 0.9187 | 0.6783

#3 1 OO&MERAE Wz Adequacy (21T 5 A BT~ » ONALAHEBFREL

No.1 No.2 No.3 No.4 No.5 No.6 No.7 No.8 No.9
IMPACT 0.6659 | 0.3218 | 0.4209 | 0.4519 | 0.4015 | 0.4470 | 0.5200 | 0.6333 | 0.3541
ROUGE-L 0.6423 | 0.2726 | 0.3827 | 0.4207 | 0.3599 | 0.3954 | 0.4698 | 0.6153 | 0.3502
WER 0.5793 | 0.1645 | 0.3063 | 0.3898 | 0.3098 | 0.3162 | 0.3527 | 0.5427 | 0.4011

No.10 | No.11 | No.12 | No.13 | No.14 | No.15 Seg. Doc. F &
IMPACT 0.6864 | 0.4160 | 0.6131 | 0.5184 | 0.7218 | 0.5894 | 0.6462 | 0.9321 | 0.7633
ROUGE-L 0.6525 | 0.3856 | 0.5890 | 0.4829 | 0.7138 | 0.5466 | 0.6337 | 0.9500 | 0.7602
WER 0.5775 | 0.2867 | 0.5180 | 0.4556 | 0.7174 | 0.4476 | 0.5466 | 0.9571 | 0.6958

#£4 10O ERE = Fluency (281 5 A BT ~ > ONENAHBIFR S

No.1 No.2 No.3 No.4 No.5 No.6 No.7 No.8 No.9
IMPACT 0.5912 | 0.1871 | 0.3377 | 0.4473 | 0.3806 | 0.5228 | 0.4946 | 0.6568 | 0.3074
ROUGE-L 0.5635 | 0.1224 | 0.3146 | 0.4161 | 0.3257 | 0.4654 | 0.4373 | 0.6573 | 0.2908
WER 0.4562 | 0.0861 | 0.2216 | 0.3140 | 0.2298 | 0.3483 | 0.3350 | 0.5955 | 0.2692

No.10 No.11 No.12 No.13 No.14 No.15 Seg. Doc. F{&
IMPACT 0.5858 | 0.3854 | 0.6436 | 0.3616 | 0.7091 | 0.5751 | 0.6350 | 0.8536 | 0.7282
ROUGE-L 0.5607 | 0.3452 | 0.6331 | 0.3329 | 0.6956 | 0.5289 | 0.6195 | 0.8750 | 0.7254
WER 0.5396 | 0.2557 | 0.5221 | 0.2960 | 0.6724 | 0.4012 | 0.5153 | 0.8679 | 0.6466




*5

4 SO MER % H - Adequacy (281 5 E T Y OFHBIRER

No.1 No.2 No.3 No.4 No.5 No.6 No.7 No.8 No.9
IMPACT 0.7962 | 0.5263 | 0.4827 | 0.6321 | 0.5911 | 0.6477 | 0.6679 | 0.7578 | 0.3279
ROUGE-L 0.7899 | 0.4610 | 0.4364 | 0.6410 | 0.5738 | 0.6345 | 0.6350 | 0.7386 | 0.3276
WER 0.7737 | 0.4304 | 0.3819 | 0.6013 | 0.5543 | 0.5601 | 0.6279 | 0.7301 | 0.4295

No.10 No.11 No.12 No.13 No.14 No.15 Seg. Doc. F {&
IMPACT 0.7507 | 0.6214 | 0.7235 | 0.6671 | 0.8033 | 0.5767 | 0.7401 | 0.9054 | 0.8144
ROUGE-L 0.7330 | 0.6225 | 0.7140 | 0.6347 | 0.7823 | 0.5626 | 0.7379 | 0.9218 | 0.8196
WER 0.7194 | 0.5595 | 0.6868 | 0.6230 | 0.7930 | 0.5399 | 0.7146 | 0.9571 | 0.8183

#£6 4-OOBMERE N Fluency (28175 BT Y OFHBIRE

No.1 No.2 No.3 No.4 No.5 No.6 No.7 No.8 No.9
IMPACT 0.6038 | 0.4003 | 0.4087 | 0.5695 | 0.4816 | 0.6159 | 0.5539 | 0.6861 | 0.3063
ROUGE-L 0.5917 | 0.3202 | 0.3487 | 0.5804 | 0.4477 | 0.5934 | 0.5046 | 0.6710 | 0.2845
WER 0.5596 | 0.2568 | 0.2999 | 0.5062 | 0.4212 | 0.5534 | 0.4782 | 0.6276 | 0.2847

No.10 No.11 No.12 No.13 No.14 No.15 Seg. Doc. F &
IMPACT 0.6612 | 0.5963 | 0.6740 | 0.4522 | 0.7074 | 0.5105 | 0.7104 | 0.9710 | 0.8205
ROUGE-L 0.6400 | 0.5897 | 0.6749 | 0.4227 | 0.6836 | 0.4967 | 0.7076 | 0.9737 | 0.8196
WER 0.6407 | 0.5377 | 0.6598 | 0.4520 | 0.6968 | 0.4745 | 0.6434 | 0.9371 | 0.7630

£ 7T  4-O5OZMERE W2 Adequacy ([Z381T 5 A BT~ » ONALLAHEBEFREL

No.1 No.2 No.3 No.4 No.5 No.6 No.7 No.8 No.9
IMPACT 0.7681 | 0.4643 | 0.5395 | 0.6452 | 0.5176 | 0.6324 | 0.6095 | 0.6682 | 0.3463
ROUGE-L 0.7593 | 0.4231 | 0.4990 | 0.6538 | 0.5075 | 0.6191 | 0.5630 | 0.6565 | 0.3374
WER 0.6683 | 0.3957 | 0.3659 | 0.6055 | 0.4592 | 0.5459 | 0.5076 | 0.5886 | 0.3879

No.10 | No.11 | No.12 | No.13 | No.14 | No.15 Seg. Doc. F &
IMPACT 0.7238 | 0.5344 | 0.7187 | 0.6112 | 0.7794 | 0.6093 | 0.7415 | 0.9821 | 0.8450
ROUGE-L 0.7133 | 0.5445 | 0.7098 | 0.5797 | 0.7563 | 0.5650 | 0.7357 | 0.9857 | 0.8425
WER 0.6854 | 0.4124 | 0.6630 | 0.5678 | 0.7523 | 0.5723 | 0.6819 | 0.9929 | 0.8085

#£8 4 -oDO&MERE = Fluency (281 5 A BT ~ > ONENAHBIFR S

No.1 No.2 No.3 No.4 No.5 No.6 No.7 No.8 No.9
IMPACT 0.5953 | 0.3398 | 0.4148 | 0.5502 | 0.4367 | 0.6121 | 0.5020 | 0.6380 | 0.2844
ROUGE-L 0.5829 | 0.2714 | 0.3606 | 0.5595 | 0.4027 | 0.5915 | 0.4421 | 0.6203 | 0.2684
WER 0.5000 | 0.2036 | 0.2551 | 0.4894 | 0.3333 | 0.5591 | 0.3908 | 0.5625 | 0.2956

No.10 No.11 No.12 No.13 No.14 No.15 Seg. Doc. F{&
IMPACT 0.6410 | 05171 | 0.7034 | 0.4480 | 0.7186 | 0.5755 | 0.6933 | 0.9071 | 0.7859
ROUGE-L 0.6196 | 0.5230 | 0.6939 | 0.4118 | 0.6836 | 0.5266 | 0.6819 | 0.9036 | 0.7773
WER 0.6119 | 0.4127 | 0.6733 | 0.4323 | 0.7106 | 0.5069 | 0.6322 | 0.9286 | 0.7522
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214 FLHESEDTE

ARG TIISCHNL E R 2 A v MO T ORI D X B A SRk ED 2 2 3l 24T
STz, SCHNL CTORMEEIXBRR A B S A7 LA OBBEOBENLEETH Y, oA
I~ BAAL T O FEAMR B IR o A 7 L OB E OBLA LV HE L E 2 b5, IMPACT,
ROUGE-L., WER ® 3 ©OFlFR H @Rl HAEE IV 72 A ZFEMOFEF . IMPACT 23 b =\ VAT
kS 2% LTz, BT, SCHALO A Z 33T IMPACT (& W B Z R L7, L, B
2 A FEALTIE, IMPACT OfE RIEL+4r L 1T 2720,

Lt0%. IMPACT I28BI1FD R o A v NEAL CORMBREEOM L2 X5, £72, thoSFESS
BWOTF—52 % HWE D A ZFMZT> TV TETH D,

Z OWFEIEZENLAG BT SERT & O SR EINFIEIZ BEE L TIT LT,

& 3k

[1] Echizen-ya, Hiroshi. and Araki, Kenji. 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, 2007.

(2] BRI TR N S &0 S PLRR IR AR, 5 = iU # P lf-. NTCIR-7
T =4 e IO T ASAREHER B BREAL S HE 0D A & 5, ~FRk 20 42 AAMT/Japio #FaFEERAT7ES
HEE, pp.2-13, 2009.

[3] Echizen-ya, Hiroshi., Ehara, Terumasa., Shimohata, Sayori., Fujii, Atsushi., Utiyama,
Masao., Yamamoto, Mikio., Utsuro, Takehito. and Kando, Noriko. Meta-Evaluation of
Automatic Evaluation Methods for Machine Translation using Patent Translation Data in
NTCIR-7, Proceedings of the 3rd Workshop on Patent Translation, pp.9-16, 2009.

[4] Lin, Chin-Yew. and Och, Franz Josef. Automatic Evaluation of Machine Translation
Quality Using Longest Common Subsequence and Skip-Bigram Statistics, Proceedings of
the 42th Annual Meeting of the Association for Computational Linguistics, pp.606-613,
2004.

[5] Leusch, Gregor., Ueffing, Nicola. and Ney, Hermann. A Novel String-to-String Distance
Measure With Applications to Machine Translation Evaluation, Proceedings of the 9th
Machine Translation Summit, pp.240-247, 2003.

[6] Papineni, Kishore., Roukos, Salim., Ward, Todd. and Zhu, Wei-Jing. BLEU: a Method for
Automatic Evaluation of Machine Translation, Proceedings of 40th Annual Meeting of the
Association for Computational Linguistics, pp.311-318, 2002.

[7] 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
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[8] Fujii, Atsushi., Utiyama, Masao., Yamamoto, Mikio. and Utsuro, Takehito. Overview of the
Patent Translation Task at the NTCIR-7 Workshop. Proceedings of the 7th NTCIR
Workshop Meeting on Evaluation of Information Access Technologies: Information

Retrieval, Question Answering and Cross-lingual Information Access, pp.389-400, 2008.
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3. 1  SPEREFFFSCA - [R5 R BP9 F 2B IVAE TRk
B L OF DM

FPRFRFBL S AT DMEWR T EH R
UK, TR R, K

3.1.1 FL®IC

FFF CEORRRIL, MEA~ORFFHFECRTFLEO SR R L oo —E X
ICBWTARAIRTH L. Frar CEFROBRICINT, FHGE ORI REFE T EE 2
FHTHY, ZHETIS, MREFFFCELFRE L LT, MRS AEEST 5 F
EOMZEN T TE 72, ik [3] TIX, NTCIR-7 OFFFFIRRZ 27 [1] Tl Sz
A9% 180 HEDRIFRAFFF L2 FIVT, FRRRFET S0 & OB P I EE G AU 145 24T - 7.
ZOWIETIE, ANTHED HEIROBBEIERE 7L (2] 2D Z LI R B SSERH
LFEEINZTV—XT—T ), BmHERAERIE [6], Support Vector Machines (SVMs) [7]
IR T E 2 WD Z LIk o T, AT ERIC BT 2 Ea R e dEw L T
5. ZOFEORMERD—2 L LT, &5 AARGEHMHFEICRT 2 ERGEL HEE T DRI,
Z O AAFERMHFEN B 2 — S OXFRITHE T 2 WFREEDO A 2 HEERIR L5 A
NETFOND. EOD, ZOFETIE, H25ARGEHEMHFEN BT 2EHOXFRICE
ANELT, A RBLRLIEMAFHFSTCIOEELZREST D LA TERY. 22T
KL T, &5 AAGEHMMFES MBI 2 BB ORI A AT & U CHEREEOHEE 217
D EIZEY, AFERLEMMGENTHSZFET 2 L2 HE T 5. KimZBW\T
BETLFIRCEBNTL, £7, &2 AREEMAGEN BT 2EEORRLE AL L
T, [FF L 72 2 B REERERIT Ot 2 AR 5. AR LI RiSE G O s b RIZEHES
2 72 OHULARE R 2 OY, HULBITERAT O 9 6 0 A AGER P HFEIC R LT, HHEE
xEAR FIZE AR G & BT 5. FAEMR L72BESICX LT SW 2@M+ 22 &1
L0, F#ES BREESLZFET 5. FHHEBICBVL TR, RFEHEIZSNT 97.4% ©
AR A R LT

3.1.2 BEMRIFHFX

AFSCTIEL, NTCIR-7 DOFFFFRIERZ 2 7 [1] CEAR S 7289 180 Jixf D H ISt IsT
— X%, JL—XT7—TNVOIMHT -2 LTHERALE. 2ok T —#14,
1993-2000 FFEIT D H ANBRFFFIN R A & KEFRFFEC A5 E LT, Tk [6] 12X
> THEMTIXHISEZF T D THS.

3.1.3 GITE I HEHMBBBRETLOIL—ZXT—T L

AT, STk (3] OFA &AM, FPABOREREICROT, HIERE
IMBER LT L= AT =T N ERV S, 7 L—XT =T BT, 2 BTl
SIS T =212k LT, ANSHES S HEEHROBREIRR =7 v DY — 1% » b TH % Moses
(2] Z@#EATHZEICEY, HIEDOAOHM, KOV, HIEOMMPIRILT HHEREZHEE Ltk
T 5. Moses (2L 2T L—RAT =7 N aARpd 5l s LU FIRT.

L SGHIST —Z IS4 DR L LT, HEEOREL, HiFosr 722 ) 07,
EHEER ORI £ 217 5.
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2. SRHGET —Z O EEMSZSH, HEOEFHIZBWTED.
3. YEH, HIEMGTHOHEFENICND, Ba—U AT 4 v 7 A% W CRIFR7: BEREXT

5%

4. SRR HZERS A WT, FWRERETOAFEOROMEZIER L, £FHHIC
[SCHALOAJRHGHIRI L DS

R SEoIVAS SRR S
5. CRHGT—HIZ
59%.

B L HEOROMIEOEZLEF L, FHORIG

XL T,

XITAENOAEEY T v 735 GER LARWAD

IR 2 A

FIE 4 1Z250T, LIRS TCHALOAISHIF ) DM 2R

A AEE SC O T REF B D RESR & SCHA BTV, VY, -

5 7 5 1T W, Wy,

Pe (=W, W) &35,

W LLT,

AARFE W E P2V, V) & L,

ZIT, HEAOM<P, P >BEENDH D —2Dx%t

WV, BESC O HEEFI R O BLEE % 5L

e ER A &

%

SRS

(T, Te) FISBOTELR TN b b1 5 HFEAS (VW) ) 1200 T, 2 0 S AT,

Py & P i3 iR sest (T, Te ) IS BT [SCHAL O AJRES IR ) ISR L7V, & E#T 5.
BAEEFIME (1805 B HXASHE) :

: i
ErpSTT C:>\\\N\> | :wEEE
EEE
i T
gl [ o)yt | 1) WNBABEEMRE
I k.

carriage mechanism

. | 2me
CBP (v U v VHH) . -
P ok iR
)y OB \< 3EH / ..« \ 3EE
carriage mechanism
transporting mechanism | |[transfer mechanism
Rix bt
carriage mechanism / - \ /e N\ 4EIR
' BIEE
BREE \ SAR AL = N
'\movmg mechanlsm/ moving mechanism
o BRI EERS RO (Rl 2 Al 5 & D AR
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D VERR S A7 B F R R RR o Rl FE A 5 A H O )RR % 5k
R FE | 134 [EOES O OFEEHHEL
[ EIREES U CBP(s; 22 473 167.7

ANFETREZELEME USBP 1,680 12.5

3.1.4 FL—ZXF—TLEAV-BFABRRAORRRES DER
3.1.4.1 BFRENRAFERBES O
B 1 1C, WP AR R A IR O T & R

1. 180 J5 SCORERESCH B MEME AT Mt U7 00 FAE P AR 0 1ok L, At

L 180 FHEMBFEE SN T L —XTF — T B W TEREEHEE 21T\, JEERGEE
%Hé

2. 1 THLNHFEFMHEICKH L CGRIBHEE 21TV, BAREREEZES.

3.1, 2 OFNEE#MVIRL, k BEREEHEEZIT 9 Z LIC K V& BT iREM AR

DA CBPMY) 5 (AL T, k=6 &L7).

i

AL T, PLEOFIMECHE > T, 4,000 E O HAGEA w2 AT, BEFHRE

st OGARES CBP(L)) 2R Lo, 7ads, AT T, wEPY FRE 3R A 36 i se &
CBP(t)) ok LT, BEHEKO FIRAZRE L (AARIZIE, |[CBP(t2)[>10).

3.1.4.2 bR RA E AN -SRAREES DR

Wiz, RIECIERL L FEEmitE S CBP (L)) oS HEE R o hnG, [
DRI ZBRNT, 180 AR OB N K & 70 5 ST 28 L, SbBIsHFR
S =(8y,8e) LB TIC, ARILTH, MK TO%&MEE STl T Al

Z ORI [ REEOKFRA ] THDHEVWI b 2—U AT 4 7 ZAEH W=
1. 180 FXIFERITICHIT HHEEAB00 LA E. 2. AARZBHEBENUTOWTN N ZHT-1.
(a) BEFFEIITEEL ZELHEE, Z3CFUT
®>ﬁ&ﬁ%%@ﬁéi,@éﬁfﬁw
BERE R REN — HEE.

LLEDFNAIZAHE - T, &FF150 B O H Dy filoe 2 85 L7z, RIS, FUDBIRFRE S D

V22U, AEFEOFGEHEEZIT O SAE, BEFEO T L— X7 =TV ONER ST & 22 5 HREEE AV, 35 H J51a 0K
FEEZAT O BRI, FERHMOT L— AT =TV DIRRLAS —AL L 70 2 HAGERGEZ AV vz, E72, REREFRFC180 7k
DBENGE LLES00 LLT & 22 DRFRANCIRE LTz, 708, 7 L—RT7—7 V&AW HEEF R ORGEHEE OREIX, 91.9%T
b5 (3]
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9 HOAAFEEMAEES, 2 MW T, ATEiOFIAIS K~ THMHFR RS R 2 mE S

CBP(s,) #1Frd 5. 7272L, LAF Tl ZHEEO TR EARMIZIE, |CBP(s;) 210 %

W TbOORENGE LTS,
PLEDOFNADORESR, 134 8O HEE RIS FRFREME S DER S 7z, £ IR X
I, BEPHEEER ST ORENT, 22,473 e Ro7-, B, ZOBRRICBWT, REEX
m&LTEL<&wﬁﬁﬁiA$?%%Lh

210, NFICk-T, FEBEMMESCBP(S,) Z2, T.OLrstists/E LR E 72 2%t

R DEA SBP(S,e ), B8 LY, ZDOMOXFRI D4 NSBP(S ) ITEIT 5. Z OfsE,
F1ATRT X DI, FOLRIRTFR & [FFE & 72 5 xFaRoe ofe i3 1, 680 & 72> 7.

D BT ORE - REEEFE DO DFME

FAS -1 Q 11.";

R ad (RFEL, X € {JE}., (Y.Z) € {(J.E).(E.])})
BERETH T1:  BEE AR I 1510 B (17, tr) DI BRI B R B
(ty.te) [ T ) R < PUg | 0y) OORRIEIC t MR U7z & =00 tr; 0NN,

D fa: D AaaRanONEDL RO =R Pty | tr) ORIEIC ty 2RI i E =0 t; ONENL.
Rl Ji:  HAm LR 17 DL T8

T35 IR tr DB,
~ ARECRUIZRD | ) NP oNGRRECAZMEL, FERELT ly ZEKLEERR ty Db 17 ZmET |
f&: RLomEm LEBAD, s; b6 t7 3 TORDELIFAERmE.
BT Jr: OASIHERD ty = sy BbIE, 1 EE5.
(tr.tE) RS EIAD ik —sE BB, 1 k5.
& : : (i 8x) =1 — T X=X) : ED & tx & sx oORH0OEEHEE,
oy || fo ERERERMNE e capnsranagy ™ i ekl
LAY — 3 o XA .
= s _ |bagramitx JNbigramisx )| - ks fl - 7 -
DA o ezormun | fule0 S SRRt Mm@ cEARNEX
87,3k A 74
om0 |~ R - W | Jri(xsx) = T e L consi(n) W A RS
B © 0fle RESENEOES.
B FAARREROL LD | ty & sg &, LLFOUVS N M7 K RO =) E
T3 fi2: 'u‘rmmt\rw& (i) MRCTFHOEE, BE [—) Wv\ (m) BHCCERIDZINE, ')ﬁm
it DD,
T13: Rmenehe— ir & sp OBRRERBAN—, 1D, Wind sNUHOEROBEGIN —Ei55. |

fua: ’.iiz_!;‘\"’”‘“"" te & sp &, AT VERRAR—ADEEOHNERD.
i AR CEE | tx. sx CoTID BRI T;, ; L U0, BRI & 5 B e
15 SREOF—RAEE | o881, A—RIEET 5.

B CRGEOISHED | BRGIEICRD, ty ZAGAREL sz DEoils.

fie: 4o Bohz.
P TS T I T S 2 o L TIRIEEL sz DBHoN5. K-l sz ZAGRIET
T IR ty HEHNS.

3.1.5 R - REUED-HOF
7138 B PR R O ORIV P V2 S e 22 1S IR X <, SR (t, e ) ©

%ﬁ%ﬁﬁ#é%@,%;6,ﬁﬁ%ﬁwg>&ﬁb%ﬂﬁﬁ@w%>@%@%%%ﬁiﬁ
HHDOD2 FEEIZTIT NG,

Fox BT T SATIFTE[4] 123V TiE, SRR R Z AR A T O 2T ORFEME L ORBREFET 24 A7 &)
LT, —7F, AREICE, RS FRFEEME S T W THIDH TS 23 L, Ot & oM To xR -

HEEHAT DLW, KOME(LLI-Z R 7 E2RETHENERD . KEICBWTIE, BEEEMOMEORR ZMHHT 5
ZEEERNELT, MEMOAEEZBET L 0DH 27 REERH L.
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# 30 [FZHIE OMERERTAH (%)
Fik WOH BEE  FA
0 SV & & 67.0 54.3  60.8

SVM | #a$EA | 974 31.0 449
F i@ X 73.3 62.9  65.7

F 4 FIFHEICEBT D SW 2 X b=

N=ATA A ty&ayll—; R,
tg & sg Hial—
SVM: #&aENRALELS
FERZHWIZET )V

(a) SVM D& TIAFE & HIE LIEf#

(ti,te) — (sJ,5E) gég‘; :F;txcz S VMic

_ Y mme phe  SAWE

R R b ey | PE RE @R
(b) N—RAFA L DOHTRFE L HE LA LM

ATEX  S=A7 SvME

- S 03 Hi

(Reovh Gaoster )] g mag WA

3.1.6 BEFEZRHVV-RAH - R&HHT
3.1.6.1 :EAFIH
AIETCR L72B A VT, S IZX D RFE - REUEOFMEZIT 72, 4.2 HilZk»

THER L 72 BP9 I EE e ROkt R 26l mfide &5 CBP (s, ) # 2SR EHI & LT, 8 BlZ/HnT

SW DFIfFEZIT, 0 D9 Hol ElaHNT2 FBEDO /T XA —Z OFHEEZIT, BKED
1¥I ERHMEAER & Lz, LLEOFIEZ10 @ik L, ZOFHEzFE LRFEHE

PERERF 24T > 72, 2 FEEED/NT A — X OFFFEIZ kwfi R 2 E O & 3R & e KAk
Téﬁu, BLO, RFEHEDF ExE KRILT DY WY OWEEZIToT-. B, R
3. IHI TR L Liz/XT A— &i,WM@/7bv—y/%ﬂ@¢5N?%—&,
B, B O A G E TOREDO FIRTH 5.

3.1.6.2 SHEHEE
%3 12, FHEICBY BIREOG £E 7T, ~—2F7 4L LT, Ity ks,

WE—, £720F, to&sg MBE—] &I RV, RBHEDOHEGRERRILT S
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T ZAT ST AT, 9T MOBEREER LIz, —F, RFHEOF BARKS 5
BEITHT2HEE, X"—RAT A OF % LEAF [HAER L. #4 12, SW XD
FHEOUEF 2R, [(a)SWM DA THFE L HE LIEMRE] OFNIIBWTIE,  [5EEH
RS — ], IR ETICR LERERIEDFR —RBGFE , [7L—X7—7 10
AR AR VS DHEVEDOBNRIZ L - T, SW OANFEFLHETE-LEZDLND. —77,
[(b) R—=RATA L DOHRTRIFEEHE LAEM OFNZIBWTIE, T HAGEREESEELL
FE | R0 TEBEEGBIEOIBRPAFAE] HOFRMEONRIZL 5T, S OHRPEFEEHET
xlEB\EZOND.

3.1.7 8 YIZ

AREICUE, RFREFFTSCE T, RIZEIREEFIHGEDRIE & IR AT 5 FIEERE L.
R, 3%« BRBHEDEZODOHEMEZ T, SW IZ X - T - BRBUEEITO FiEL
R L. FHMlZERRIZI VLTI, 97T%L EOmMAREER L. 5%I1%, SW IZL->TH
1 AR ClRIZR &HIE U 7o BEP R RTRR & B 8IS DR & LG8 E L, BP9 RS
AR A AR G OER & S O F 2 FRHIRIIICAT 5 MufilAa 2 BAF L, BBl UeE
T5HRUCONWTHIREZHED 5.
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3. 2 FRYEMOBPIELIZ X2 REEM T ~ORBICEH T oA
USIPN I

“
FIRERY W &

3.2.1 [XLHIC

A CER & Lg% B 5 KL OFEILRIZERE TN, 2% < ORIZEENTFET D Z L35
NTW5, HARSELI CIIFRRED HEESNIEFICHEERZE 2H-> T 5, L 2ITHR%E
VAT AIRBWTRZEEZ DO UORE L TWIUE, BB = VST 5 [FFEE CRZE LI
Rba—WFZRTZENTE D, T ANLEBELZEST HICREME. 2O HFEM D5
MEERIE (72 & 21X, Dice ff#0) ZME LT 5, T2 5, HFEOHIEOURMR Y = T BfR%
FEME & U CHEER OBERE 2 5H5H L CUEEUENR H 2 BIELL EOHEERIXAZE L 35, Lo,
PEFRDBFFE TIXEFLA A UCHEMEL I @Btk s L CHW LN, RN BRI 0NERNFE L EE
ZONDFEMEITERMEE L THO O TW o Tz,

AW TIL, ZHODOFMEMOBELIEZ AT, KN HHEMEZ ILERENE L AT FIEL R
KT 5, ZOFEALTEEICKST 2FEEFEMIICEA L, ZREITTS /R EZRET 5.
AREORERBIILL T O X 212725 TW 5, 3.2.2 HiTlE, TERO DAL IS - [F 2 REES
Bz %, 8.2.3 fiilk, FEMOBEEIEIZ L 5 RFEMEOTIEZFHII L, 3.2.4 T,
REFILETa— 25 OFRZEEMHOER - FERICOWTHET 2, 325 HiCARO EEL %
L, ABROBEIZ OV TR

3.22 SHmBUEICAVL-REEHE
[FIFREM AT Tld, —#f&%IZ Distributional Hypothesis] &9 {GEHIZIES &, HEEOFEL
EEFET 5, RETIE, omELEICHWZFEEMHEIRTIC O W TR 5,

3.22.1 HHELE

SIARFERLEE & TRl L 72 SUIRZ R oRB I LE R S L L TO D ATREMEAS ®V &) TR
i) (Harris &, 1985) I[ZHASWTEHRA SN HEOHLE CTH D, MEHGEDFELITRY LT H
i (Curran 5, 2002) <°, fXIEHRZHWTED H L7245 0 %21 7Bf% (Dekang Lin, 1998) 72
L KR R SCIRE BT HEGEORE A M TE T D, A7 UIRE S 2R LEEE LTHWD
Z IRV FIFEEEZEVEE CTRILT 5 Z LN AREIZAR D,

HEEDOLRD e R L LB E 20 5, e 203, TR GER) ) TEE (BF) ) T
(GERE) | & WD BERIILL T O L 9 e FtaFfo T b,

HAGE Al M
= (1) I8 (2) %Rk (3) 7 (b ILE (B) T (6) kK#E
ik (1) FH (2 [ (3) =7 (b T (5) T (6) KE
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J (D i3 (20 A= (3) HitE (4) by

Zomae. TR & TEE F. BHRCIEEES N2 W) U LESUREFF> L EZBh,
FRUENS < o2, TR & Tfidh) 133t@Etsr s < U LI SURZ RV 8B b6,
BHPEIMELS 225, 20X 52, ROFELEIZ L - T, HEEROBBEZFE ST 200, o0
HUE L W) FHETH D,

3.2.2.2 FHKFEHWLE

SR IS FEEOMMPIZ >0 2AT v 7P THE SRS, £, FHEICH LT, X
IRTE R (FR 0 26 L ARV o0 & RIGEEORTRER HER &) ZHh LT, ARh72 SUIRIEH A E#IRL |
FHFED [HFWE~T v Z2EKT 5, WIS, ERESNIHEZE~T MV Z2FIF LT, HiEROHE
PEZFHET 5,

ANRD X912, a—="ZPOXNRERZINET 5 2 & T, HFHIBITST D HE M7 LR E
. ZODOHGEwl,w2EW (WL — RS2 HBLT 5 HEEDOESR) (T T 2HEETZER LD
TN MAEOBEPE L LTRSS, FUPEOFHREIZHW D FRER TV < O0fFEE
35, ARG REE L LT Jaccard £225=° Cosine iff. Dice 2572 ENTFHET 5, Weeds 1EfH#
TESC (Weeds, 2003) OHIT, ZAbHOFPET LT Y XLZEAT HEMRHHE2 5 2 T\ b,
AFe Tl Dice £23 (Curran 5, 2002) % AWV CHEEEOFHRZHHT 5.,

Dice T fREUIRD L 5 IZ3HH T 5,

23" min(weight(w,, c), weight(w,, c))
> weight(w,, c) + weight(w,, c)

Dicet =

722U, weight [ZEABHTHY | CIFRMEOEATHY ., clTFEDO—D>Th D,

3.2.3 FMMOFELEIC& SRTEDHMY

AR L7 . el 2 FBIEZ R OB ILRIZEO rTREER EV, L L, ADE UERAF
B2 e&d, BAe2iEaM> 2050, Thbb, FiEE LTl S 72 SURIEHROM &
KB TH D Z DB,

BAGEAEA HemEE F7e %M
= (3) i (5) i (6) kFE (1) BT (2) Bk (4) W4
Eik (3) & (B5) %o (8) k#k (1) £H (2) A (4 22

e ZIE, mik Le TER) & TEE =0 @#EsEoTn5b, B BEEOEL Y
FTRT 1 ERETIUE, Dice THREUC L D Z 0 “HOHGEROMEEIEIX 05 L20, TEIL) & TF
%) DREEETHDHZERHETHZ LT LY, L, B2 HEMEOTIIXFEENEE L
TEY, Zh a2 @ETENEL T4 061F. 2O >OHELFFRE L M5 2 LRAlREE 0 5,
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Pl T (ALNST %)) & TR (BT 2)) FRZEETHY . R Bl 2)) &

(%R (BFET %)) bEFEETHD, b L., ZOOORIFEER S ILEENEEZ 2 Sl
Dice T fREUZ &2 Z D ZHOHGEOBEIL 0.83 12720, TEW) & THE PRZETHLZ L
ZHETE %,

[FZEREREE N DAL, B DB MO R FERENE O MW TE 228, WO REERFEZT
TIFBREFER DD IR N2 OB H D, £O728, RFEEFEEZT TR, SAVER ORI 2 £
> T, ZOMBERRT 5, BUHEOBEUEZFET 5 & & baomBEtEz W CGGHET %,

FERFIETH U TEHRERE (Dice T££E) 13LLTF DO XS IZEET 2,

ZZC min(sim(c,, c,) * weight(w,, c,), sim(c,, c,) * weight(w,, c,))

Dicet*= - - - -
ZC sim(c,,c,) * weight(w,, c,) + sim(c,, c,) * weight(w,,c,)

7272 L., sim BAEUIEMEROEEETH D,

3.2.4 EE&
AREITIX, BEFEOFRDMEZ MRS 52O P EREORIZEEMHER O FIES L O RIo0
Tk %,

3.24.1 a—nR
FEBRH a2 — XXX, 4455 D Chinese Giga Word Third Edition ==—/3Z (LDC2007T38, 2001
1 A~2004 412 ., HEEEIT 6 T L L) THD,

3.2.42 EEB
FEEALL FOFIETIT - 72,

(1) = — SR ARSI 5,

SUIRIE #H L N-gram & RESCIEHRO “fEEEZ AW, TRERTIL, MXEREZFIH LS
DEWHERNTO T, AEOEBRIZIIE UG HEZ #ZMELE L THWE, Stanford O HEGEN
— =% T SURIT 21T o 72,

(2) WESUIRMT OFERMN S | Al HRE & EE a5,

HERENS——OHNIETEZOEEHEZ DT ERERNENDIT TIXRWD, @V
JEECREAT ST D & IFRE S 2 MRS e 2 58 40 B9l fh i LRI REfHIC Wiz, &2 ToR
fRDOH T, Dobj BIRDREE N —Fm\ T2, EMHEE & SEVEIX Dobj BRI D AR L7, M
JE 30 UL L OHFEAFEAMIEEE L LTIt L, Ehunl iﬁ“éiﬁf\ﬂ MLV LT,

(3) FMEBPUELELFI LT, EMEOEEHIHT D,
Hilid ) FEICL > T, BMEORTRKOGEER L TH D, FEOBNR LT E L &, FHERH
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BT 2 AEY OE» BN CHEEL 725, FRIEORIRICIT, Zo0HHE, HEL
RO EEE & iz, 9, BE 30 L EOFMEEZ AR T LTl L2, Wiz, %<
DYFEDFI T % ORI R b 372 S0IR &\ 5 SCIRO TS LM TR L7, SOIROD B B
FROAXTEHET D,

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

7277 L. widEmEEE T, clIFE T, Mwe) 1T we codEETH D, BEEEN 30 LLED
FMEITAE RN EME & Ui U720 i8R BRI O FEMEDO$0E 64,045 T i8R 1% 1,719 1272 > 7=,

(4) BPEAFET S,

B IZROT VT Y XL TEET 5, 9, PWHFRFEEREISH > T D BT OV T,
ZTOEPEE 1 95, LARZSESNEEZICH > TORWEMESIC O T, 21D OERUE % &
BL. »5HMMEL LB ZHELE L 35, WwIZ, ARVEEUE 2 B Tl HEE M o il
EEFHET D, GONTEMEEROBELEZ AT, FBEMOBELUE 2 FEHE LT, i
FEMIOELIE L HERET 5, ZOREEBEVIKL T, BEHHEESRICKHT2HEEEOERDH D
U T EoTeh, BIEEKRTT 5,

WARFRREREEIC OV T, 1984 ¥ £ I T- [[RFEiEFIMA] (Mei Gia-Chu et al. 1984)
ZIUARIZEFEE L LTV,

Input Wiiwi |i=1...N },F:{ fj| j=1...M},S{s,set of similarity},0: end threshold

0 : end criteria;

0 start:

1 6=0

2 for j=1 to M do

3 for 1=j+1 to M do

4 ComputeSim(f;,f)

5 §==58+sji- ComputeSim(f;,fi) |
6 Add ComputeSim(f;,fi) to S
7 end for

8 end for

9 if 6< 6

10 go to end

11 end if

126=0

13 for i=1 to N do

14 for m =1 to N do
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15 ComputeSim(wi,wm)

16 §=>56+ sjm- ComputeSim(wj,wm) |
17 Add ComputeSim(w;j,wm) to S

18 end for

19 end for

20if 6< 6

21 go to end

22end if

23end

3.24.2 EEROFER

G E (Mean Mean Average Precision) . RKL(Average Rank of Last Synonym L) &
Topl D =S RJE Z F T FERE B2 5040 L 7=,

K VIS B OHEBERORIR TH 5, AMNFEMELERT 572012 BlfE4A 0.4, 0.5, 0.6, 0.7, 0.8
WCRE LT, bbb ki, BE 0.6 LLEORMEMBEREZME S & [FFHEO MR
ERBZ Enbnd, BE 0.7 £ BIE 0.8 LLEOFELEETCIE, R CHHBE TH L Z Exbnd,

®1 FEROMRE

B MAP RKL(1181) TOP1
kD FikE 0.06958 1277.98182 0.12091
RRETFIE 0.4 0.05192 1389.36584 0.09652
0.5 0.06165 1530.10885 0.10982
0.6 0.06994 1298.94144 0.12110
0.7 0.07327 1008.55741 0.14729
0.8 0.07327 1008.55741 0.14729

3.25 FLHSHERDERE

ARG T, FMEM OB X 2 FEEEME~ ORI BT 2ME LT o 7o, RBYERM OFELLE
EHWD Z L2 XY | FFEEMEOREE N R LU, EREAICMT DB EICIEE > TR0,

ZIUZONTIEWL DDDFRRNE 2 HD, £, PEGEOHE ST OREE MR 2 & 23 EIK
D—oLEZ LD, MOJRREE U TIPS X0 i S 7z s A FRIZERE TlEze <,

HEEN S <A SN WRIEREZ DD, 4%, ERICHWSN D 5 PEEEOF ZEAH
AT TR AT T2,

SEXH

Dekang Lin. Automatic retrieval and clustering of similar words. In Proceedings of the
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COLLING/ACL 1998, pages 786-774, 1998.

J.R. Curran and M. Moens. Improvements in automatic thesaurus extraction. In Proceedings

of the Workshop on Unsupervised Lexical Acquisition, pages 59-67, 2002.

Julie Elizabeth Weeds. Measures and Application of Lexical Distributional Similarity, Ph.D.
thesis, University of Sussex, 2003.

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

Zelling Harris. Distributional Structure. Katz, J.(ed.) The Philosophy of Linguistics. Oxford
University Press, pages 26-47, 1985.
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3. 3 MWICHUIE L EW%R T T A & WO ERGEREIR

H A I e
W T

3.3.1 [XLHIC

AFETIE, REEBRIROMESE 2 T TN a— AN LEET 2 FEARRE L, BiFORE®
REAT D T2 DITHE SO & B Y 7 A 2B/ U2 BEEE N FIEIC W Tk 5.

BEIRBIRR 217 9 BRICITR ST B £ 40 2 B HEE - G5 L CHEDIZRARZBSVERH 5H. %<
DOHFEITITEBORLEFBFEL, b EOHENEZHEEOLSIIFXOBKT 5 O L[E UEK
ZRPORRGEEZEIR LRI IVUTRR S T2 e 70D, Z O L) BRaRFEORIICEB W T RHND & LT
BEXoNDb009L, ARETIHELICENADLEICERL, 23— "\An6E0N 5 ENHFED
BUBEE 7 & [0 HEE & 2 OFRGEE O B 2 29 BEiEE —FRGERETT A2 KD 5. ZZTHWS =
— /XA L UCIESCEAL TRFRBR DT B SN TV D TSR T L a—_ARNEZ 6N 0, F
HTE 005 ROND. 2T, LUV TIERFRTROWDBRERIIIEE RIS L7723
HEOEELF B0 SHEORSHEA— A ElAhGbE e a "G T a—R"2AEHW5F
EEARET L. $EREORE 2L 5 T a— 2 bS5 HEITHEE < B E R
TWBH, ABFECTIFFEERIROMGEZ 2 T T a— AL ST 5 FEOBEE &
L7z,

BRFEOEAT AT 7L L 3T T ) a—8 2 % AW 8ilili7e L OESBIEMMY TE L L
TIRELZHLDOTH S (Kaji and Morimoto, 2002). £#iEDRERITZNENFRIZORGEDE S TE
INDHEL, TNENDFFED T— AN HIEIZEES HENEWGEDOM Z BIEFE~T & LT
HH L, MREEEEZNLTCT IA A " LD LI, ZEBOMEENLREDERY
WETDFENRLYBELND. FIZIL, #G5E=a—/XR & AARGE 2 — /X206 ZhEh(tank, soldier),
(HH, )RR EERT NS, ORGSO bND 2 EICLY, £3EqE tank O
HEE soldier 28 THFHHEM ] & L TOEREIFTL2 LD, a7 a—/ A TiX
KT 2 BIHGE ST N E Ao T &2 SITRO T, FxtiREEEE N LI e 7 714
AL P TIFES TSN EBND ZE b B, ZORBEA RIS 5720, THWICRE 2 BEE
XA CRERA R T 5] &0 O REICHED T FIRIIICERR S 2 BIEEE — sRGERE & & IE 31 A
FTLT7NTY ALERRE L. Bl 20X, tank O BIERE troop (FEFX) (2% L TiX, HAEEMIC(HkE,
HER) & W o TR T N a— SR HBL LA WEA T, soldier & troop 23 A BIEG 5 72
X troop (XTEHFHEM | & L TORBERLIFFTHLEZXDH I LN TE L. FEERIICIBW T,
FREFEICB W T REEEMN ZN TN DR TH D & LR RG R B D ENTES.

F7o, RRRFETEATFOBERBHRMERN G265 E L TW523, BEOfREERIIIICHT 212
ISR A EIET A HENSH S, FlzE, @5 hit OFRICHOWT, FHAIZREED & % H HEE factory
EhalliZznTh hit ORZR LR [(THhZ) KETL) [(R—%) T2o] 2XFT5LE520
N5, 22T, MAEICEEDHLBEEORD VI, TR UEKY 7 2B D45 1% UiRGE
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ﬁ#ﬁ‘é.ﬂ EWIOI TG E WD, Z oA, RIUEWZ 7 AIZJ&T 5 factory, plant, facility
TR LTI —oRGE BT 5] 23X/ 72585260 5.

3.3.2 PAEE—RERETIICE S {REER
3.3.2.1 HEHEICESIEROHE

AREEEAIR DO TN 0 & 72 5 BE#FEZ R 2 72D O L AH 12 355 < FBIEIZ Dice £23%
(Smadja, 1993) # M\ 5. a2 —/SRICH ENLEE — HAUFE T B L PEFE—BF~7 1220
T, UFoRZ—v Tt 2 U, BESEZ RO 5.

[555E

Otero (2008) |2 L 2 MFADIEREHIC L D7 —v~ v F o 72T T 285 —H
HIRERT B L OEFE—#E A7 2l & 75, izt N — o 2 IEHEB CRlib 3%
EUTO@EY Thb.
® HiE— HAVFE-T : (BhEA)(BRER | IIF)* (4, 3)
® EEE—EhET o (BRIEEA)* (4 FA) (IR ) > (FhE)

[ B AGE

HEIBNZ LD B—~ F o7& AT T & 2851 — HAYRE T 36 X O35 — @i~
T AR LTS, UTD 20032 — 2 AW THitT 5.
® Hii & X DRI D n O 5 + B BlEd 7> & 7 2 SCHf
® WG (HEE) &ZFDERZITH D45

BE x & 4Gy OHBEE A ZEhngan,, BIOHEREE M &35, Zokx, xky
@ Dice %% Dice(x,v) ZLL PO TRD 5.

2m
1y + Ny

Dice(x,y) =

3.3.2.2 Eﬁi@ﬁ—f FEREETT S
¢ 1\ BEEE — FGEERE T O R R FE AR T
i@“)\ﬁéiéioivmﬁii%%m%n®$§5%3~/\°ﬂ:aiﬂé%%ﬂ%ﬁuz‘éb, 2TD4
ZRHT DN C IR |2 35 < 484 Dice(F' (D), /)X FET S, FLFNCHONT, EENEVEE
ORI BEEEE & L Chlitt 5.
I, PEERE —GRGEBIEATHNZ LA T O L O ICEHRT 5. TR UEW Y 7X@ 24 51%R LR
A FFT D) LWOREICEE S E, WREE f 0% 1 BERES () L, £ © j FHORGEe())
DBBEREC(f' (1), e())) A FOREFHF T3 5.
¢/ (' (.e()) = Dice(f' (D.1)

T preas ) SO @£ €2 (£, e()
maxzf”e.q.lff (i) Sim(f" (2. f")- C('_L (f” E{k}j

(1
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T =—<2 30mm

—_—
LI #H LI
FHo< KRR EEE o<
e A G RE A G
° Y I
- BEEHEET D -
=h. =h.
wicnr | S| 77 Ak | A it
BLE T A
BEEiE — EREERE T
<lose> %59 B b WL 5 % &3
game 0.00180 0.0000569 0.00365 0.00309
life 0.000460 0.0000115 0.0000113 0.000737
right 0.000291 0.0000060 0.0000020 0.0000020

lose a game :> ARERTRIR :> &) s

1: PR — ARG B T O

=L, nIEREFREOY A 7 v, A FIIONIRSREE | & B () I Ll REEEDE S Th
5. 3hbb, Af F@)) = {f" IDicelf. ') = 8, Dicelf (). f") = 8}, E£7=, Sim(f (). f) (If (D)
&' ® WordNet 2> bR 7FABIE L L, LIFOXTERT .
1

shortest(f (). f )+ 1
7272 L, shortest(f' (1), ) 1% WordNet (23317 2 EAL FALEIGRD B 72 D B IE IS 3 C, /(1)
MO ~ORFANARET D, ) e RR—DRFZEESICERT 25 EITRENSAREL O,
iz, FODBF A~ORAPFEE LRWGEIE Sim(f (0).f)=0 £T5.

AR EOPMEIZLL FOXTRD 5.

Sim(f' (. f") =

a(f (D.e(j)) o
O (F (. e() — I¥ . alf (0. e(k) (Zealf' (@), (k) = 0),
0 (=Ll
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- 1 (Fe". (f.F (@) = (e(j).e’))
@={ ¢ oo
ZIZT, (a0 = e(le X, fLe@), BRXOT()E eDBNENLIVHREFFICIRGERTE LT
e 5 2 & 2R
Bl G, Bk < XRBIRIC B 2 BRFE T M E 72> C, BEE & AREEOMOR
W R S .

3.3.2.3 BEERE—REEEEETIZ AL =-BIFRDOREEER

FEEEPUILL O X O IZ L TIT . &5 3NTE N D HiEf 1Sk L THRGEE e(1), e(2), ..., e(Q)28
bolE, FGEe()T D AaTEZUTFOXRTHETS.
SCGrE(}%EG}] = Cr(0bj(f)e()). (2
L, BE f; OHWE 20bi(f) LT 5. ¥1, 52D f.e()OMIZOVTC(fe()) O
KD HNTHORWNEAILZ0 & 5.

FEED O L, HAATNEWVIRGELEIRT 5. 72, RTOFRGEIZHONT A AT H 0 DY
Al ARLETS.

3.3.3 EE

PR K OVHARGED 22— 3270 & BEEE — ARGEBIH TH 2 & FHEIC L W R, HXTEEN
B A EEORGEZ M) L CEHEiT 5 KB &2 1T o 7.

REEA T % H R4 5 72 D 22—, 221, English Gigaword = — /%2 ® New York Times (2004
4, 277TMB) 35 X OME H ¥ = — /X2 (2004 42,140MB(UTF-8)) % Fv 7=, BEEATHIO RAEFHE

WD 6 AREEFICIX EDR B LEFEOIEH - HJxiRERE, EDICT (Breen, 1995)%5 L ONJEkt
B & fAG DRI b O& AV, T E LT New York Times (200541 A) #%t8I2, &
EFNL8ENI L THREEDOH 21T o 72,

B2, BITIELWVIRAELND LBEXONDH%7RT. X2 OFFE lose (257 2 BI#ATHIIX
HAYEE game (2% U CRRGE TGRAID) Wby, life o LT T(#na) %4, right (2% LT
[(WERNZ) KD B3R THZL2RLTEY, fHMlixtEROSZBLIL 5 B lose &2 D EM)
FErights 205, FREEZELSEIRT A ZENTEH LB 20N, ZOXTIE, AFORER

RFED XS ICTHBFERIZR O TRIDICENDRGELBET 5 & Astros & W o 7ol EkTF— L%
KTEALTNCL T T 2] LWVWOFRGENRIRSNTLE SN, HIFEICR- TEET
52 ETIRWIARICELA SN TIELWIRGEZRIRTE 5.

[AkIZ, X3 oEhE discipline 12132 BAEA 7411 athlete (2%t LT T#kx 5], officer iZxf L
CTIEIF %), student IZxF L CTE & DD 2R LTEY, fHlixtR OB 5 8 discipline
DR%ZZ D HAYEE athlete N HEENERIRTELHDEEZ BN,

—77, X 4 O remember OFR T2 5 TRWHT ) 1220 TIE, ZOXOFITILHEME
winter (Z%f L Clibl7e 'R X5 DEBRINTWNWD EEBEZXLNDLD, FEEITIIRIZE > TE
HODORGBIRSND ATREMEDNH D720, BRIEEIST TR 2 &IN5 O3 K 7 — 2
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The Houston Astros, who traded for Beltran last summer, must sign him by Jan. 8 or lose
negotiating rights with him until May 1.

<lose> YY) s % wed
Astros 0.000100 0.000125 2.95x10° 5.35 %10
game 0.00180 5.69 x 10° 0.00365 0.00309
life 0.000460 1.15%x10° 0.0000113 0.000737
right 0.000291 6.00 X 10°® 2.00x 10t 2.00x 10

2: %bgﬂMSQOD n)_\lunlgj:ﬁ{ﬂ

He is a tremendously disciplined athlete, a very focused athlete, humble with his
teammates and respectful of his skills,

<discipline> ERR T x5 I RES)
athlete 1.16 x 10 3.60x10° 9.52x10°
officer 5.51x10% 5.61 %107 0.000153
student 6.00 % 10° 5.76 X 10© 2.68 %108

[X|3: @i discipline? AR 5 &

e/

But for all the high-profile pitchers in demand this off-season, the winter of 2004-5 may be
remembered for one powerful hitter.

<remember> ) 4 BN D
moment 0.000254 0.000390 1.99x 108
people 0.000286 0.000185 5.87 X 10
winter 4.30x10° 3.29x10% 2.87x 10

[X|4: ®hEilremember D R 3B ZEHR 151

LG, Fro, TRWZNRD ] FO XD REEORWIFEERIN T DT L A E DR

WX LTINS K RV ITRRENRL 2 5MERH 5.
3.3.4 B9EHR

SR IC BT A EREBEMAENIE, FEESa— SREOT — X o CTHE LR AT
FIEMNMER SN TE 7 (Ide and Veronis, 1998). 5% o SCERIIE R, HSCHIBIMRICSH 5 3E,
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K OVEIC IS B 5y BFIC B 2 5 A BELRAEAR I O T2 0 & LTV T 5. Dagan and Itai
(1994) IXBRARSE S 7ED ST T — <A % - FERBEIRIEAEN FIARE L TV 5. ABIET
HH ST AL AT T a— SR E NS Z LIL k- T EHEMOBRE SET
BZLERTED.

Li and Li (2002) 13 H53RO BT OBEMKMERRN & St REEHOKIEH T 2 b Lo T — F A R T v
By 210 o TR LAT - TV B ARBIFSE CIEFER O XHIG BIRIZ R A Of & LC
AV a— 2RO RV EE BRICMA TN D,

Vickrey et al. (2005) [JAEFHHIMAREIAR (CSOIRZ B 18 LI FRGREIR A Rt & L TOEAL, REE
DERZ RS TN D, LEERDOKFTHIEEFIR S 2T LA~OBAPRRKE 2RETH 5.

2.3.5 BbhHYIC

KRR TIETZ T T a—/RZA DA L 72 BIEEE — FREEBIEITHIIC L - CHEhE O FREEZEIN
AT O FiEZ R L, EERICBEEITIZ RO CHRERIICHT 57 4 =) 7 1 R LTz,
SHOMEE LT, MEEEOBEEIC LY BWAELETIIRE INLH5E6DOENE, [FRRGE
DY TALRY T EORGEOERIZ L HREE N F, BhEICfRD HBYEE - 155 - AiEs AN O
R EOREIZ L DKINENEZ LS.

S5 3

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

Dagan, Ido and Alon Itai. 1994. Word Sense Disambiguation Using a Second Language Monolingual
Corpus. Computational Linguistics, 20(4):563-596.

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

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

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

Otero, Pablo Gammallo. 2008. Evaluating Two Different Methods for the Task of Extracting Bilingual
Lexicons from Comparable Corpora. In Proc. of LREC 2008 Workshop on Comparable Corpora, pages
19-26.

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

Vickrey, David, Luke Biewald, Marc Teyssier and Daphne Koller. 2005. Word-sense disambiguation for
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3. 4 YU =R X IO O IEMEIIEE T A B

HORKRY E m#
i —
3.41 [XLHIC
VU =N T IIARSFELIE L NS EAN RO IO OEBERER CTH D, YV — 7135
ERHAZ SN TT F A MCHGEEME L5925 2 & TERSN D, 207, BIRS u7 0ER
FITY V=N 7 BN D SUEFROHEZ KD 57207 T, YV =0 7 OFEDORR L
TE SN V=R 7 OB, BEORY U =R 7 2R T DO FIERICHIELS b o TV 5,
Fraricid, < OB O HMHFECMEFOERE - SWEILAEENRTWD, Ll Fafrey ) —
NUZFEEHFELTORWEIRTH D, AT, WO ORE A SUERMEAICON T, FoR
SNDIEMORIH, 7/ 7T —F =l > TORROEBMER EDORIEICER LR LEHEL, £h b
DRFEN SR L DY V=N X T2 DEBIZON T U D, kI, SUEEHROENT,
MDT )T —H =Tl S TERPINO T WIENM A Z A o H—T7 = AT L, LY J—nv
U5 LR, ERITIENOSUENA A (121X, HPSG) OESURICEMRT 2L Lo, #Hi%k
DOFHAF DY ) —3 0 7 %[RRI D58 % R T,

3.4.2 XE#MAHTLDERE
3.4.2.1 {&RELDG
DG T, M 1R T & 9IS, HREDRH 2 ek & TOURMOBRLE L TERSh, 11/ —F

D X9 WA 2, PDT (J. Hajic et al., 2000) [3RAFSTEIZIED W TER Sz Sy 72> ) —
N7 ThD, PDTIIERERER, WU EER, ERBEFRO =>OBEETTY /7 — &,
PMOD-tool

NN

John broke the window with the hand

B 1 ARAFSTUEIT IS SHESUR

3.4.2.2 HEERE

I COMBEERSEITT a2 AAF—DREB LI OZNCE SO THRE L CE LT X TORMAE
R, AR Tid, B, SOIRE BAEE SCER L OGRS UED —FTdh 5 HPSG @ 2 DIZHW\WTE
2%,
3.4.2.2.1 XAiRBHE#EEE CF-PSG

CF-PSG 1LY U — R F v 7Oz L < BIEN S EMHLA TH 5, Penn Treebank (Marth et
al., 2005) L7 CF-PSG (2L Y V=07 ThDH, CF-PSGIE K2I1R-T LI la %
A CRIRT 5, CF-PSG IS Y U — 07 Tk, BWREGEZ BRI R LARWEANZ D, #
ZIE, la & b IR UEHEEZ RO EZXONLD, TNENLOMEEIZL AR RTIEH, ZOK
BROFR—MEITE#ER R SN2, £, AEEIC LA FRTIE, 3 1e &3 1d O X S ITHESUK Eoak
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FE— HOMERMR & BT 160 1ITRHE LR WA IS B WAk IE 0O [Al— 1 & [E4E50 7 B D O 13N 5
Th D,

1a. John broke the window with the hand at school yesterday

1h. the window was broken by John with the hand at school yesterday

1c. John broke the window

1d. the window broke

VP

VP

NP v NP PP-tool PP-loc TP
Y |

John broke the window with the hand atschool yesterday

2 AR SCIEICEE D < HESOR

3.4.2.2.2 FIHERSIa#EESCE HPSG
FEREAL SCEO—FE Th D T REERE AR E S HPSG(Pollard and Sag, 1994) 13 PSG DO#LIETH Y |

CF-PSG &R U & D IC3C &M IR 28, HSURD / — NICEN ST —#1EiE (Sign) @
T, BEWRMBENEERREND, ZOKIAE, Sign IZ XD RRIE—RICEHM R DO LR RSh
TV D e ﬁ%%L%T/T Z—NEBHNHERET 2 Z LT L WEEZOBND,

| BESTE

X 3 : HPSG DFEHEE H Ol

3.4.2.3 X#EXE
SCHESCIE SSG (F,E IR 2007) 13KAFICE & ARSI SUE O Rtk 2 DR RO SUEMSR A TH %,

CF-PSG L H~% & EARMZRXAIN o %,

1) j(’i’ﬁ‘\ﬂmv‘i/ﬂ%iﬁf“ﬁ@%ﬁ‘fé DT XEIRFE L BFEE T & LTESIERN D 72 5 30T
IR %, BARBIIZIE, FlFEICa 2 MADH LRI LU 2Rz 4, BiEL &b
WCHESUR ED 1 DD L~ULIZE D TERT D,

2) XOEMAEE Z | RFE LORFE O E PO SCEFE L OFRIVKFRLR & U TR SUR B CEBERRT
Do

N 1a ZBNZ LT .SSGIT ED X DI EIEIRT B 0DV TR 5, XD IRFE T " broke” TH U |

Z DOHIDA ) John” N EFETH H DT, "Sn” TH/RT 5, Falh)’the window” |l ZHRIFETH 572
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W, "On” THERT 5, fAilEdA)"with the hand”l13iEH T, “at school”|3H T T, Wif#EA) “yesterday”
TR OERZTH D720, ENEH PP-tool, PP-loc & TP THT, T _XTOEZNK 3IZRT LI
SCHEERLAI DIZRER T %,

B4 L5 L DI, 3 8a & 3biFTNLTh, BHIT) LHHI2) TR 2, 2 20XDE
NIZH->TH, "John”lTEK EOFEFETH V. “the window”IZTER LOHIFETH 5,
U1 s > Sn V On PP-tool PP-loc TP

#HI2) s> On BE V BY Sn PP-tool PP-loc TP

S
, i |
[ \ | \
S‘n v On PP-tool PP-loc ™

NP NP

John  broke the window with the hand atschool yesterday

4 SUREIE SCUBRIC RS < HESIR()

S

On BE v BYSn PP-tool PP-loc TP

NP

Shomindior v Brkens Jolior wilitifomsd il iy
5 SCHEE SCHEIC RS < HESTR(2)

SSG TlE., X 2a O L9 ITHEDORE Z K OWIMEEZ R O ONEELWEERH H, Tk, EiE
fLED NP 23 ENEH O L THRZ SEWREE (BRLOTFE L BrYGE) 2270, EfELE
DNPIZKHET D /) —FOTNVE L TENDLERRT DI ENTERNZDTH D,

DX RGA. 6 DLOIT, EFENLETHHHEIC CL_Sn_gap., HIFENLE L 72 5 HilC
CL On_gap L\W9H I\ NVEHX HZ L TEK - SBMIEL M R AT 208, M4 0L RE#RGE
ERBRDMOPNL T2 Flo, BRARIKERIRE RR HEBAICHAIRD Z L3 LV E VD

MERH D5, 72720, BIENICIEZO XS 2MENBNIHEIZZENTZERES RN EBZEZ LD,
2a. John slept on road and was robbed.

NP CL_Sn_gap cc CL_On_gap

John  Sleptonroad and wasrobbed

X 6 : SSG DD LLH]

3.4.3 SUHEHARA DL
3.4.3.1 UERHMOEL S LERED LR

IR X912, DG ITEE & £ VU EBEAF T 2B E O Bk EORR A EBANIZ 500 03
SFERTEDN, ABEDOHERBKITTND, T, Bl ITHEMARL4TMRETH-TH, X
BROINTZE D DEBAITHE LIZ< UV,

Zxt L, PSG CIiiEAFIHT 22 LT, Aa—TREDERELRTELHENRH D, &
72, PSG 25 22— /XA TH 5 Penn Treebank TiL, AfEEIZINZ T -SBJ, ~0BJ &\ o723k
BtE X 7 %7 ST 5 T7 /7 — L TW05b, UL, ilqE - HERO L 9o, #3k E
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DONLERR E LT L —X =TS LRWE S RIG®RE T /7 — M 256, A7 ~b%x S BITHLE
THZETERARTHHET RELFIAETHIICEL) 7T/ 7 —F—ICLosTRARLTWVWERTHD
EIEE ZRWEA D, HPSG O X 9 725E5#A b 05T PSG THRR SN D X 5 22 Ui icin x|, ibGEE
HED L) R BRERER R THIEDDV AT LAEEALTND, LiL, BRI 3IZRLIZE 9 ICH
FEIEH L BRE R, S OICHEORBRERIFCE DR RIIIET B R 256030 . I EEE
T )T E RN T DT DRETEE T HOITEE LU,

SSG (I SCHETE G & BRGNS 2 0T T2 1 SO SUEE BRI TR T 5720, K4 LK 515
TEHIC, B LEOXEESn & E% EOBEE On O X 9 2ikEE L E, B X OMERR) & O ERBEG A
AR ETHERRTE D, o, MEITRLEL I REEERITIE. MUK LO—20 L~LITiREE
LR GET 2R3 557289 CF-PSG <° HPSG OEMFRD X ) Il eitika LB & Lguy,
Flo, HOBREE TUMEDEREFRT 2720, FICHEDOZWAFMR EITMLER L LTONn
72F 0 ZEBICIEETE D, IHIT, Z#HilE L co-indexing DA ZEAT S Z & T, HPSG T
(IARHTASEE LV, 3C 8a DX D B E T O X D ICHRFREBRS BT WETRRT S Z L b AlEE

b5,
3a. John likes apples and Mary oranges.

T 1

S cc S

\ —
[ ] [ ]
Sn v On Sn V¥ On
NIP NP NP ‘ N‘P

John likes apples and Mary * oranges

7:8S8G T7 /7T — kLT WL IH

3.4.3.2 AEmDLLER

SCERERL A O SUESF RO E N S LEBMER Y U — R0 F 0 O FERITH D> TWD, 1EROY
U — R 23R TR LB FIED B Bt TIEGR- b D TH 5,

AR & X BEOT ) T =2 =B O FENREKICHE > T 1 DT OO IARET ) T —

F 2L WS HETH D, HERD DG I I UPSCIZEESL Y U — 0 7 13RI > TR S
B HDBRH,

e GE LR, SO U UERAIZHE L TR &, ZOUERANC L7223 o THENT L 72/ R %
595 HETH D, LinGo Redwoods(Stephan et al.,2002) i X&) 72 FiEIZHE > T, FERALSCIED —
i T d 5 EREEREN AR E SEHPSCGIZ S W TSR SN ) — 0 7 Th B,

DG X2 PSG O X 9 22 SEMR RN Z LD SUEFSA A SN TY V=X v Va3 586, IR
DXL EWBT DI DIITRBRIER T 5 0EEHEDL I 225 20WEER LI LIES 5720, 8725k
[N TR,

HPSG @ J 9 72 3F 7 STERI IR 2 K BL T & 5 3CEIL, DG X° PSG LV & | B2 HIEIZm VTV D,
ZD—J7, HPSG O X 5 2Rt SUEIL, Z OftaE « BWHIE OFRRNIEF IR, EEH S
MUDHEBETLIZERLT, T/ 7 =4 —R—XT2O7 /7 — b T 2DIFIFEFICH LV, 207D
FERALSUEIEH I 2 07BN T W RN E S 2 5,

SSGIXDG & [FAIERICF R O BB, PSGE [FFLE OBl E b2, B FEICE DT/
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T aYRHRERELBEADND, o, BIUERAIZREEC Ko TRERL T 5 2 & TREm LA L
[FERDFEMLHIKIN LR TE D720, BWHERTY V=N 7528 bF2bND,

3.4.4 FHLULAZER
MEREHEE « EIRHEIEDS & BICFRTE, »oEBEO LW SSG 2 A ¥ —7 = X2 L, SSG (12

STV Y =R X T ETHDLWITL, SSG OENOIEFRZME - T, 7/ 7 — b &7z SSG
WESUR % | ZD O SUEFSR S (B 21— PEICEN - SOEA IR PR TH L3, RAPEMETH D
HPSG @ & 9 7p@B5e b 30ik) (28T DM SORICEHE L, FRHZEEBOMH A TY U — 0 7 5
LHERZZH6ND (K8) |

SSGAET /T —F
ER
A B—=T1x—2R e

- I ol

=8

X 8 : [FIFANCHEE DY ) — R RS D REAR
3.4.5 HHMEEE
AFETHE, YU —=R_o X7 EWHHlENDS, RIFSCE DG, PSG ¥ 3C1E (CF-PSG, HPSG) 3 X UL

REIESCE SSG i LT, Y U — AU 74588 SUEMMADEBMECIUEFROEN S EE
NTWDZ L ahat Lic, SUIESUE SSG IREBUIEICENL T B SUEF R FF oo, v U —
NFTFTHDITMNTWLIHEMHAA TH D Z LR ahole, £12.8S6 A F—T7 = AT LT,
[FIRH SO STEN DY V=0 0 7 D FIEDRE SNz, FRRIICIE, BEShTIEIC
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4. MEEZER o TOEREI O BB L BB T OFH]

HMRY: $H EE
i i
B 4R

4.1 [FLHIC

BAEOHBEIRR CIXHFEL D b RER T L—XZHM L LTHRRZITY 2 &N Th 5,
LrL, 22 TOT7 L—XIRERa— 206 HEIRICHEE SN HEERISZ E 22— XA T 1 >
TN —NERNTHET 2 2 THRLNEZLOTH Y, SHENICEROH AL IFIMLTLE—
B L, 207, BEFET - SOBWEFFOERMBH AW O BRICHENE Z 5, EMERIO
%<1% “J7 2 BV R “inorderto” 72 ED X T oL EOHEEEEZES TV D, b
DOFSREFEITHAR CTITERZ R S 20y, OB LW TR EREZ R T O T, R T
HBL L7256, HFESEUC—X—TCHIST 2HEBENR RN ENIFEAETH D, 20D, %t
IEDOREE ZFR->TLEV, IELWERREGR NSRS S 3, BRRGE Y 251 &2 LTLE ),
WIS EE-S>TLE I BEIFEHELFEINICH > TWHZ L THY, ThEMRRTL7-DI2ITE
A FFOBNLE L CIE LWERBLZZET D HENE 2L, BICWL D00 FEMER ST
%503, 1], Ll 26 OWFFETITHEES LTl L7 RBLLEE L TR 6T, PERED “7E ~
B (“~ 2B WTT ) O LD BRG] Bk LR WEREB AR S Z LN TE R, I TR
WFIE TITAAFE AR O ERI R 2 B EIRICER L, Ak & U CRMEIER TRIM 9 2 FiE 2 =R
T 5, ERMEBLOBTE ORBO HBFECELFEO R W U HES W2 a7 2 FHWTT )
RIFAEEARZ VD Z & THEESI TIIRERE Th > Th., EEOEKFBRATEE L T e
KL L TEBTLHZLNTED, o, BEERS SN EMEB 2N OREE - /)7 7 A
AURTHIATAZ LIk, 794 A2 MEEOR EE BT,

o

=

4.2 EEEERISOERRBOER

ARFETEEREORIUK L TA 2 TRF 21TV, ZOEABEU EORREZERERI L LT
ST 5, EMEBIUTE L E 0 THEICHA L, EETDIHBOMENZ LB 6N, 20D
Friz B0 A= $atE & L CCvaluel2] Z IKAFEARITHLE Lo b 02 5,

4.2.1 C-value
C-value L (THZESNZ SR L Li-a—_"2fioaahr— g U EHETAHATEZODAIT THY .,
PToOXTERIND,
log,(a)- f(a) (T,=¢)
Y, F(0)
#(T,)

C-value(a) =

log, (a) {f (a) - ] (otherwise)
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aTdRET LRI, (aLlalTTnENnaDE L ae T 2 HERTH D, TidazNEic
BLLVREBRRIADELGTHY . TORRVEEHT)L T D, NOEHLHE((8)7 @\ R EL
T > THEALDOHFEOTIHR(T)) 2RI E, EPNNSLS R LB bN%,

C-value TII K& TR ax e 2 TOxK
AB9IS%Ka

BRETL L TH-oTWD, FIZIE “inspite” @ | 000 )
C-valuel “in spite of” . “increased in spite” . AHE

|
153 . » f > % Yoz N TG
in spite of the” 72 &% 7L L CEHET 5, L7 f 0000 \ E —
O-0. 0-000)
L. RWFETIEKIO L Hical b b —HEERI W 00060 :
0000 ||
I|D T,
HEFF A TE L, S 2 SRR % 12 00009 . (0060
Covaluem 3£, TSI LD EHAE ¢+
|
B35, ek, MOABCXYITHEEZRT, O & 1: BZEF|D Ta

F 0. “inspite” DFE 1T 9 BIX “in spite of”
& “increased in spite” ® K 9 (Z3CEA I SORINC — BEED L L Ie RBUZ T2 T.E 75, “in

spite” 1X1E & A EDYA “inspite of” IZHENTHELT 57280, ICRHOMENMELS 720 | &R
RHLE L'Cﬁ%ﬁ%éi’b?‘\ “in spite of” OHNEEHIND,

4.2.2 REEERDLDES EETAERG
IRAFREIEAR CIESCEEM & SRR D i 00
O

rootffll & leafffll T 7.2 XHI L. 5HE %17 9, root

T AIRBTAT T

MICR L CIHR Y Jeit—o Lo ciizs  rootl
B L FIREICEFET X 78, leaflllc >V T ILH

SEHIOA L B D720, T2 S HICEEMIICK

BT BMENH L, F 2 TAMETIZLLTOZE

Tarmz., K2 X5 LEXKR LT, 728,

RITMEAFHEEAR EOHFRIL ) — F LIRS,
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HEEFIOLE | BEEITH ITER 3 2 RELOHRE D

J— RIZH LT\ e, Loy TIRIFREEAR Tl

BTO /) — RIZHEEN T D et H 0 . FICHFGETHRRD ) — NIRRT 52 & 08E R

B 2 : KEFEEARD Ta

bid, ZOXRIRBRVEZETTO—D2ELTLEI &, D/ — FITHRH LT WEHZED
S THMD / — NICHRE T 2 BEEOFEN Z WD #(T)RRELS RV R TERINTLE I,

Z T, M2ITRT Lo ican ) — RT LI La K LZNENIZOWTEEZITV, £ Of/ME

ZleaffllDA 37 LF5, THITEY . b5/ — R LTV HBESFET L, 20/ —
RFOC-valueld/h & <72 DT, EREHRE L TIERINT, £TO/ — FIZOWTHEHT 5 H
REOTENSVWRADLEEET 5 LN TE B,

RIL/—FICEKET DEEZFLOHTES
KIFREEARTIZ—2D /) — NICEBOEIENER T 250N H Y, D L) BRRKBLZ EOERBLD

T.E LTH) SIS D0 ARBFFETIIEE L L TW D HEEZ £ &0 T, 21T X9 (Ca

DIEED ) — FICEBOBGENERT 2R T.E LTEHEEZ1T S, 72, R UHGET b

%/ — Rk LBEES L TR D L TV D EE LR A DR L TV 556 TR L TH-
TWod,

ARAFFED KO ARG AR 2 FIH L 72 REVES ORI IIE R 5 [71°Martens b [4] DBF5ED &
Do BIRDIIAMEEFRICLIICHLRIO ) — R LA T %3 EAETHZ L TEEZ{T->T
W5, L, BERE XET H2RELOEEDENTH Y, i 8 b BARRKE2RELE
BRI TWD, BRI CIXTEX 270/ WEALZR ) TREE Lnod, AL & 1385
L7ZWRBLORE SN D, 72, Martens 5 1EW < D0 DA a7 =W TRBIAZES L TW
DM, MG LIRBOBEKN 2T 7Y r— a Y ~OIERIFE T2 Ty,

4.2.3 BERFDEF[RE

RFIEIC R D ERBRBOERFEREIT o7z, FIH Llc 2 — R 23/ MNRBGR S = — /32 &R
FiWeb 21—/ S A TH D, G LA —/N AT« FHEFR S O FFIEC K0 AER L 72JST B 2408k (%9100
Ji3cxp) [6] & HHRVERR LT X)) TH D B EiRE HEED a2 — /SR & Hip L CERETT -
Too 72720, Webma—/RAMND DR/ EITST-DIXAARGE L BFEOHKR TH D, KIZT, HEEDOXH]T
HHN, HEEIILLFOFRNETRR L b0E —fHE L TH-oT,
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BAEE: UFRER, i, IEHE
WEE: B, dna (CitT DISNoRAEE, ZHEL, SEEORIEXE L)
FERE: KERE,
SIENIES O G A 6 BEELL FORBUTIRE LTz, £7o. BHE S N7 b OO P IHEEIR TH >
ICIEAREY AR KRN H - T-D T, UTFIORTHERL— LTI A NE Y T EFTo T,
HAFE: root3 45l & 7= 134& Bh
Bil: AT LT ' T e L
leaf?y “¥°2%7 Foi3t RS
il ‘X AT WD T OnWTT Rk
FEE be BiEAN @G £ /o IIBAG & B L TR
f5: “the systemis”, “and ~ is” 72 &
HERE: AT EhEICERE L Ty
Bl W~ AT AR &

F LT — R AN DS SN ERRBLOM 2 2 N ENERLUTRT, fala—/SA TR “2& 2
TE 27 X “Inorder to” 72 EFIER CH MR EMEBRNER TETWDHZ N0 D, £z, I
~ 7 R “as ~ as” MREHGES L TIINERLEMRROAFEICLVERTE S, /o,
Weba— "2z HWead “28 28 TED” X “due to” 72 EDOERIRBINESG I NT203,
LT RADFERIZHERD & L V19T R “atleast” 7o EDO— IR ERIRIIN L  JEE
STV,

®1: BHINCERRBEOH

4.3 EERFOMA

AR TIIR—ATA AT L L LTH HAE IR I
5 O I~ — AR s 2 7 A l2sla |2 2V this paper £~
R L, ©RERET 74 AL sl | <7 be carried out B~
ELTHWE, At T X based on ik
(= A in order to — A
4.3.1 R=RSALVIRT L Tl B TR this paper described | & fE
HE 5 D F T LTI EREE AR Eofat | & PV Tl | dueto B~ 2
M7 T4 A v R EFTo TS, ffFtEns | ™2 L as ~ as D
AREHWHZ LT, FEMENRKE Rk

SRR CHOFICHIET D2 LN TED, TIA AV P FRELMHEICHAT L&, FTEFD
FEHEET T4 ALY FET LV HEEL L TOMGEHE L, 2habta—URT v 7
TR — L TCIRIFREEAR L ComRbIc~ Yy B 735, ZhaoikeEr U, Aoz & ao
EAFBROMERZEZE L CEM7 LAY ZALIZE VYR LETAMEEZITO, EMT LT Y X4
DRPIZ LY RERAZHIFTHAT v T BdH D Z L PFETH 5,
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LN TEY L kT Y 0 o0EREHEANRHEND,

4.4 7542+ FER
441 EETE
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Alignment Error Rate(AER)# H\ 7=, AERIZT 74 A FOREGHIREEZ RTHIETH D,

>
>
>
>

40



Z DEMENERREE R R,

Precision=m Recall:m AER =1 [ANSI+[ANP]
A | |Al+]S]

AN AT 2O T PESHIEMETH 5, S(Sure) IV T HLEAREMTH Y | MIDEWF TH 5,
P(Possible) IZ#ZED /G H ARGZE OGP D X 9 12H > THHY TR WIEMTH Y X303k
WEHTH D,

R3: HETIFA A MEE

4.5 EEER ER KB Pre. Rec. AER
AL BRORERIERA LT 7144 [ BL 81,53 | 65.53 | 25.78
N OREEE B 7N E I FI L FATHE S, HiES1 G 30) 85.10 | 65.18 | 25.80
GERE R 5 & BB TlIWebm — S BE | IFHRIEA GO 85.22 | 65.08 | 25.81
SEL L ARAEREEA D D IR L7 BRI 4 flvy | Hais] (Web) 84.90 | 65.59 | 25.63
3 AICE L CITEEES ) B EE LT | IRIFEEAR (Web) 85.13 | 86.46 | 25.63

@%%wkf~®%ﬁﬂm%ﬁﬁoko_@F%ﬁ%ﬁﬂ%ﬁﬁ7§4xybKﬁ%f&é:k
DM D, ERRICE LM 2 K4c#E 5, 2o, ERER F ~ 3 2ZHDHDOT,

Mol “UE o 1T OENEEILEIN, TTA A R4: BHRT I A MEE

Y ERBGEL TV D, TERFH Pre. Rec. AER
7o, RIFERE MV E, BRI | L 86.49 | 77.31 | 18.09

1 Cdp 5 AERIZHFESI L W IE T LT 578, R (D) 671 | 7725 | 18.00

PrecisionZ? E5- LT Z L3025, BRI | e 1 2n ) 86.78 | 77.17 | 18.02

BV TidPrecision’ EV O DS IERE72FHER 23T 2
HDT, WAFHEEARD B

AT LT E R R HR IR

WA THDLEZEZBIL
E)o

L L, SiBEDE

W Bz ko TERIFKE
DXIEIE L L TH %

R L 72> T LE
IGEENRHY | IE LW |52 | o
JEDVEE IR S 41, Recalll r;£ |
TORRK E 72> TN 5D, SIE e
ERBROWRE L0 & SENEE: N

|
|
|
!
[l e |
3t
=
g
il

_|

=
AT
i

&q

WA
~
EEMn
o
=

Jich
ﬁf’@ﬁ

Sicff

ANTT T4 A FOHIK X4: 774 AKX
ELTRIHT 2 _&E 0z
ODNWTITAEEILITRFTO2VLERD D,

UHfF

(7l
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4.6 HbHYIZ

AWFZE TITEMEBZ a3 — AL BEIIZER L, 774 A v MRECHIKI E LCTRIAT 2 F
BaRE Ui, EREBITanr— g VEROIEIE Th 2 C-value 2 18R T 5 2 & TIRAFAREA
MRS L TRY, HEES LTIk LaWRBLOEETE D, /e, 774 A FTIIERSE
BLA MRS 2 HEE O R IR e AMEIFEE A | TR 72 D xS &2 251k 2 & S il & e,
FBIZAE, AHHITITY., Z2OELLTHERBBAFHAT 2L 7 74 A FOREEMNRM L3
DL EMER LTz, A%ORBIL, HHIC X 0 iRo THIE SN A fRR T 5 72 DI BRI R
ORAFEERFT 5 2 & EERBRBEZFIH L-FRE2ITWEOENMEERGET 2 2 L Th 5.
Flo, ERRBOEEOREE LN LIE52 L bRFTT20ERS Y | EOHIEIIIBEES S
NTWDERMEBZBEME L THRa—R2ADERENND Z LR ENEZBND,

& 3k

[1] Xiangyu Duan, Min Zhang, and Haizhou Li. Pseudoword for phrase-based machine
translation. In Proceedings of the 48th Annual Meeting of the Association for Computational
Linguistics, pp. 148-156, 2010.

[2] Katerina T. Frantzi and Sophia Ananiadou. Extracting nested collocations. In Proceedings
of the 16th conference on Computational linguistics, pp. 41-46, 1996.

[3] Zhanti Liu, Haifeng Wang, Hua Wu, and Sheng Li. Improving statistical machine
translation with monolingual collocation. In Proceedings of the 48th Annual Meeting of the
Association for Computational Linguistics, pp. 825—-833, 2010.

[4] Scott Martens and Vincent Vandeghinste. An efficient, generic approach to extracting
multi-word expressions from dependency trees. In Proceedings of the Multiword Expressions:
From Theory to Applications(MWE 2010), pp. 85-88, 2010.

[5] Toshiaki Nakazawa and Sadao Kurohashi. Fully syntactic ebmt system of kyoto team in
nteir-8. In Proceedings of the 8th NTCIR Workshop Meeting on Evaluation of Information
Access Technologies(NTCIR-8), pp. 403—410, 2010.

[6] Masao Utiyama and Hitoshi Isahara. Reliable measures for aligning japanese-english
news articles and sentences. In Proceedings of the 43rd Annual Meeting of the Association for
Computational Linguistics, pp.72—79, 2003.

(7] B, D75, AR, OS2 R ] U7 385850 300 & ORBLO B EVER. DF70H
& B E FEPE(NL), pp. 1-7, 2010.
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5.  HMRD;AXBEEIER & Rt rIg e 2 /il s bErc

R 3L D B SRk BER (£ 0 3)

HIBLERIRS: T IF

5.1 [XLHIZ

ZAVE T, AT H SRR (RBMT) & #tdt %R (SPE) & Ml & hoH 5 & & TR
o EEK-> TE TR, /hE 200511 20061 T 2008]TE 20101, ZH b D@43 1
(127”9, BLEU % NIST OFHIEA A L L T& TWE, 2O AT ALE X 11287 X 512 RBMT
L SPE #i B ST D, RBMT i Cld AT A ARRE SC & BLAIT 2B AR 12 & - THgE
SUZHFHER T %, & 512 SPE #CE O FRESL A L 0K O @\ W iRiRES KGE I EEH 2 %, SPE
XA T — 2 B LNTRHRET LV L SHETT A E AV CEfET 5,

AEOHETIZ, RBMT #E LT 3HED Y AT A2 HWFERE . 20 3FEOH 1o FH
5 BB i RO H ) 28 IRT 5RO TR R B,

5.2 ABMETAHWSIIBET—2 LRBRT—4
AFETHWDL T =21, BTRE 2010 LR CbDOTHD, 2FED, ENIERFMEATNS
INTCIR-8 RiFBHaRZ A7 ZMERHT A a7 v a & LTS vz NTCIR-7 @ formal
run O7=H DT —4 Th 5 [Fujii, 2008], ik 7T — % 13 1381 X TH 5, JIT — X DT — X 1L,
HIERFFPEATa—/ XA TH Y, £ 180 TN HD, Sint7 /MWLM OFI#T —4# & LTIE, ot
F—H DYEFEE Sy 2 L THWE, - T 180 X Th 5, FaRET /L(TM)DOFIT — 2 1%,
BT 201011278 L2 FIEIZ L - CoeT —# 05 8 )7 2 F30xf 0 H Skt 7 — & #3 IR L CTHW =,

BHRRARL ERERREX
/ LT,

(SPE)

BMERTETIL

[Am=r zEm | [SEeriess |

BAEEN
AR AR S

1 VAT AT —F%T 7 F v —

HEEX

T —5 PAJ.~US patent

1 BIREITIGEDN D IFE~OES A TH L0 THIRET V) S0 ) ARRITEYI TR TESHmIAET V) &
FESNETH LM, HEONZHE> THRET VL0 S AEEEZ V5,
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# 1 BRI X ER RBMT) & #iiH 0 RE (SPE) 2l A G DRI AT LA DOHER 2

(7L, /N F2005] [7LJ5(2006] [7LJ512008] [YLJ52010]
RBMTH 4> AR h A Fe i R Fe 7 R i JiR i B
SPE¥ 4y BEE L~V (isi) | BEEEL L (isi) | A) L L (Moses) ) L~ (Moses)
NESEER Giza—pp Giza-pp Giza-pp Giza—pp
M5 — %%ﬁ/@J %%ﬁ/@J %%ﬁ/%J NIT NTCIR-7
915 3F 3%t 97 3T 3%t 97 3T 3%t 87 2T 3t
LM 3H 25 Srilm Srilm Srilm Srilm
LMBIE T — & PAJ 3375 X PAJ 3375 X PAJ 3375 X US patent 18075 3
BLEU 0.1607 0.1728 0.2912 0.2998
NIST 4.7184 4. 7893 6. 3398 7.3058

5.3 BRRHNBIRAZELETOHER

RBMT #i& LC3HED AT A, B, OF AV iz & 2 OFEBRFE R 2K 2 1273, AEREGEL
# L L CARNT IMPACTEGRTA 20101 % v 7o, 3R 2 1% 1881 XOFEHETH D, 728, [TH
2010l DFERIZT AT L B TH D, £ 2 Toracle LIV AT AA, B, COHIDOF NG, 5 H
D FETIMPACT [ERHRRKDOH N ZRAEZ ENTEHAEO IMPACT fETH 5.

# 2 SHIHD T AT LE T2 EEREE R,

VAT LAVART LBV RTLC
0.4172 0.4707 0.4559

oracle

0.5161

IMPACT

VAT LA B, COMNPOREOL O BEIIZERIRT 2 51EE LT, ROFEEZRAR, 7
AT T, KREOHNZHRT B2 THD, 3 FOHOPTREDHNIZMD 2 SO
EMTEENLTWASTHAS EIREL, ROLHICLTHADOFMIEEZ EDT-, DT A RLDY
AT I A O OFHEE A score(A) &5 &
score(A) = IMPACT (B, A) + IMPACT (C, A)

Th b, 22 TIMPACT (B, A) 12 A D) % BEUERIFRSC & L= & & B 10 IMPACT fC
b5, score(B)Escore(C) bAKRICERT D, ZD K IITEFKT D Z & T score DIEAKE U
D 2 FLITWVHEITHY . DTEENTWRWE EZ6N5, ZOTATTOH LITKRED

2 Y —VOFEMIIL T O L0,
SEEE T ILVFEE - httpi//www.speech.sri.com/projects/srilm/® srilm.tgz ver.1.5.5
FARE 7 L2825 - httpi//code.google.com/p/giza-pp/? giza-pp-v1[1].0.1.tar.gz
HEEL LT a—4 .
http://www.isi.edu/publications/licensed-sw/rewrite-decoder/index.html ™
isi-rewrite-decoder-r1.0.0a/linux/decoder.linux.public GIfE# v m— R TER2VWLHTH D)
AJL~YLT a—4 : httpi//sourceforge.net/svn/?group id=171520 ® moses.2007-05-29.gz
BLEU & NIST @EF#HE 71 7' F A« ftpi//jaguar.ncsl.nist.gov/mt/resources/mteval-v11b.pl
7272 L. BLEU % SCHAL CHEA T 2 72 It RAZ A FAE L Th 5 [T 20071
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i 7)(best &FES)ZRIR L7 & 2 A, IMPACT fEIX 0.4753 &7 572, 2L 3 DDY AT LD
HCid IMPACT fERKE VW AT A B OEED KEW, LLARRD, ZOETVRNED
Th b, best L A7 5B O IMPACT fEZ t E LT L 25 ¢=2109 Th Y FEKES%THE
(2 best DIZH N AT LB LY IMPACT [EAKE L 2oz,
oracle & best D AT AEOT — 2 E 3 3127”7,
# 3 oracle & best DV AT hHEDT — 2

best\ oracle A B C 55t
A 70 105 101 276
B 100 340 214 654
C 58 148 245 451
=11l 228 593 560 1381

best. oracle & HIZV AT L B OTFT—2HE N EHEHEV, AT A B @ oracle T —# 3% 593 T
b5, best 2 oracle & —E T 257 —% %% 655 TE&T —X % 1381 O 47% THHNV AT L B
B oracle 0 L 0 130,

5.4 FEiRpI

B &2 LL IR T, I3 1 Tl oracle 4 best § system C Toh D, 3¢ 2 Tik. oracle H
best & system A TH D, MiH L b, best BIROT /LT Y X LANREENAEH L TWD, —HHIX
3 T, oracle |d system A T&H 57 best I system C & 72> TW5, HASIZEFER 2N,
system B & system C (3 & & ICZERE TR L TV S, ref & system AL T 6] ZFFEICLT
REETRL WD, £DO7H, AT )Y XLBRANEUNAER Lz,

BiIsC 1

sre ! AFPHO—EEOHEEZX 112 LV FPIT 5,

ref : one embodiment of the present invention will be described with reference to fig. 1.

system A: one embodiment of the present invention will now be described with reference to fig. 1.
system B: fig . 1 exemplifies a preferred embodiment of the present invention .

system C: an embodiment of the present invention will be described with reference to fig . 1.

B3 2

sre: ZOFRILT 2 —XFEOT 1 T T AFRT i A T R RERRIKEEICET 5 b0 TH D,

ref: the present invention relates to a semiconductor integrated circuit device having a program element such
as a fuse .

system A: the present invention relates to a semiconductor integrated circuit device having a program
element such as fuses .

system B: this invention relates to a semiconductor integrated circuit device having program element such as
a fuse .

system C: the present invention relates to a semiconductor integrated circuit device having a program
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element such as are fused .

BI3C 3

sret ZOffikxANT V7 1 0 DIMEIZIRY T SIS =L RAANA—=3 0 2K 6 ITRL TS,

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

system A: fig . 6 shows a shield cover 30 obtained at the outside of the insulating housing 10 ..

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

system C: the shield cover 30 attached to the outside of the insulating housing 10 is shown in fig . 6 .

5.5 HBHYIZ

BRI SR o 2 7 5 (RBMT) & et HIt4 e o 2 7 A(SPE) & # A& o1 T, A CEH
FERIER O A7 A& LTz, AFRIOWE T, RBMT & LT3HDO T AT AE W60
R L3O ISR BEOH ) % BEIICR SR OV Tk 72, IMPACT i CaFffi L
T2l ZASHEDFDOREREBOYVAT L& B TRIRT 2 L0 3O 6RO E BHEIC
BETVAT LD D DMENTIEH 5 IMPACT % 7 ESd&5 Z &N TE T,

& 3k
[BERT4 2009] BERETAIEIZA : NTCIR-7 7 — & & W - B RIER AT AR AE D 2 &2 5, 2R 20
FEEE AAMT/Japio FrarflRRBFSE oA 3. pp.2-13, March, 2009.
[, /hE 2005] JLIREERF, NEMEF] : RraF o H FEBEIERAE R & PAJ 4 boie U CRIGR 1%
ZHIHT D HF5E, PRk 16 £4EEE AAMT/Japio fraFBIRRIFJE 2 5 # . pp.86-96, March, 2005.
[T 2006] LRI« ARLAIS 2ASEIRR & HEat A MRAE 2 /LA 6 D T AR S D B SRR |
PRk 17 - AAMT/Japio #FeFRIRRIFFE 2 #5E &, pp.40-44, March, 2006.

(LA 20071 JLIRUELRF - 87 L VOSRERER A BiRAl S 2 B s LT SRk 18 42 AAMT/Japio F73F
BRRIFE @& #. pp.2-11, March, 2007.

(LR 2008] VLBELRE @A) L~L ORERHNERE & BT OFHE, Ak 19 4E AAMT/Japio
FraFRIRRAITZE 2 i &, pp.2-11, March, 2008.

(L5 2010] JLJRMEARE - BRI, ABERRHRR & HERHAI L IR AR 2 ML 2 &5 B T R 3L D H bR
(Z? 2), Pk 21 4 AAMT/Japio FFFRlERIFsE 25, pp.56-60, March, 2010.

[Fujii, 2008] Atsushi Fujii, Masao Utiyama, Mikio Yamamoto, Takehito Utsuro : Overview of
the Patent Translation Task at the NTCIR-7 Workshop, Proceedings of NTCIR-7 Workshop
Meeting, pp.389-400, December, 2008.
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6. TIALALNERAWTEZT R LT OME
RS BRI

i I
6.1 [XLC®IC
FEF SO, FEMOFIISCEL RN T, e OZERZIAMIZL T, FFFoikb KRELRELZTDH
BDHTHNE L A2 BT S 72010, — I, AARFEOIZIER Y Ao WRE KRR —3C (K

200 FLLE) bz kﬁ%m:&i#@_mg%aﬁbth~&

FFRF L& 5GRT 55810, SRR OERE LT, 7 L— AR08 E i 722 S 1220V Tl
BLUIAERICONTHEE Lz[1~3], I Tid, WiBEiiET — 2 =22 ER LT, Zhn
RLUDTICEDRER ST DN O TOFHIRFHEIC DN TH A Lz[4],

ZITIE, R AMIC R DR EZHNT, WEDOT 74 A MEHML, 771424
¥ NE O HEEIERE A E LR SEFAOR LT ICES LR E I NN Z L ERE LR
FERIZOWTRRD, TT7A A v M GIZA++[5]1 2 v %

6.2 RAEDFIE

INETHK Y L—a0f a2 AW ZBEOR Ly OfE 217> Tx2[6l23, 7 L—2oA
ROGEMEORBES, FEETHREOREXMR L T 22dI, 1EEHERIENE Vo ZfTEN
HY . R IWVRRBEL LTV,

ZIT, TIA A MeHWTREDXOXNAZTRY . HEEFOBEREZ KD 2 Z & T, B
DIRLGFIZ, RUDTONTFENREDREFLE L THDENE W) PHRIREREZITo 72, B4
HIZITIRD & 5 72 FNETIT 9,

(1) F#F3CT % 2 b 2003 42 HOAN BF[7]7:6 TETe) 25030 1785 &l

(2) D55 1685 LIZHOWT, GIZA+HEHWTHARE L HGE L OxhGE RS, OB, BAR

FEIL MeCab[ . #FEIX TreeTagger[9] CIEREFRIZ /31T 5
B IETe) [T T D HFETH Hcontain”, “include” |25 H L, EFL TN O B AGED AT EE
#eE @Eﬁ%ﬁ%é\%‘f%ﬁo =L, TEte) & OMEEHIRD 20
(4) 7% ® 100 3TIZxf LT, (B)CTHHE L 7= g% > T’contain”, “include” & D% KD 25
(5) HHEOREWEFRRGETH D LHET D
ERTRDTWDDIE, HAGERTF XO—CREICHT 2, [Eie] OfFOEFEREM CTH
%”contain” & ”include” & @ & | ZRWEHHECH S, DFEV XREITK LT, 20 2 HFEN
ENTETFHFGELTWENERDIZHDTH D,

[‘[V

6.3 #8
100 Ik DR AR 1 IR,
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F 1 100 3CITx3 D ifiEF

IEfi# RIEf#
73 27
include | contain | M A% | &R H | contain | include

—1include | —contain

70 2 1 15 11 1

ZDORTEME 72> T DI T3 L ARIEMED 27 L Th - 7=, W [FIE L 1, "include”, “contain”
D AHBE LT, TOELLNHE LI TH S, o, NEMRTORBKI &1X, BARGEOFF
TP TETe) BEENTVDHN, FEEEDOILITIL, “contain” b ”include” 7 F AL TR (|
EFREDRNPYETHNATND) L ThD,
Bl &=,

2003037728 HO4N 1/387 3

[F—E&rD, BR5MEEAETL, —HEHOLR L 2O00HTEBRET LY L, 61
ENOERAT Ty T Ty VIR ULGL =I5 5 55T, ROTEZEL, —#EOR
iﬁ6%@%7{5#5?“/“5wﬁ1§2%1’ﬁﬁi?6 T2, =B DT ¥ Z VEg Z AV D TR, AR
WD —HDO R DR AT 2REEBRZAED TR, HAENS, —HORRLFHEEA T 28
REBRZOV D TR, A7 Ty T Ty 7I2fH ZLNTE E)f\“*“/“ﬁl\ I ST Bl D
TR A R D 1T D TR,

A method of arranging a series of at least two visual images of different characteristics of the
same image and fixing them to a page which is usable in a scrap-book, includes by using a
digital image to produce a series of digital images of different characteristics; forming visual
1mages of the series of different characteristics of images on a medium; cutting out a series of
different characteristics of visual images from the medium; and fixing the cut out different

visual images, on a page which can be used in a scrapbook.

1 B B FE6ER

B 11, "include”Z 5 30C, HIEN I EL W o2l TH D, K212, ZOXFRUTKT HFE
MEDFHEZ RT, T2 THRE LTV DRHBEIL, 1685 L5672 DTED, B/ NI
UTBHIAREO G DERNTH D, ZONGZND X DI, EHIOBFISCOEDRY < Rz
O, FHIAE O LB E O S DV BIFAI 20, Z OFHE TIL, "include” 2% 7 5 RHIE A3, “contain”
WX A HE A EEl > TWA72®IZ, "include”Z IEfif & LTV 5,
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PIE X URTIIRRE N TP~

include = 1

FEATG SR HH PN ER
include #&=%  +0.00207862
include #&=%  +0.00207862
include #&=%  +0.00207862
include F&=IZ  +0.00404283
include F&=IZ  +0.00404283
include #&=1% +0.285443
include #&=%  +0.00207862
include #&=%  +0.00207862
include #E=%  +0.00207862
include #&=IZ  +0.00404283
include #E=%  +0.00207862
include #&=IZ  +0.00404283
include #E=%  +0.00207862
include #E=%  +0.00207862
include #E=%  +0.00207862
include #E=%  +0.00207862
include #&=IZ  +0.00404283
include #&=IZ  +0.00404283
include #E=%  +0.00207862
contain FE=7 ¥ X /L +0.00318236
contain F=— +0.148555
contain FE=7 ¥ X /L +0.00318236
contain FE=7% +0.00124494

AR A
0.33464342 include
0.15616466 contain

W

2 RN LTINS k4 2 REAGE oD F LG A

IR U712 3, 41277, M3 23RN 2 H 9 alip] 30, X4 4 25 % OFHifiE o
HETHD, P TIL, “contain”? 1 [FIHE L TV 5 (K3 DOHF O FHRESIR) 2, FHliEOFH
BFCIEL “contain” (T ORMN D K 5 ZRFHINBLL T 222, R include” & 3R THE L T
Do R1DBA5H L DI, “contain” D HBUBHE NP 72\ DT, “contain” & HHEZHE OO < GBS
RWVGEITIE. TOX D RFERIZR DT,
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2003018563 HO4N 7/16 3

BHEREZRET 77 2008 b DZFE S ESMABEDOZEK 9 Mok T ofK A, 1
FREERE2 0 &, 2 HEEHES 0 &, ZEHEL 0 LZHVTHRT S, LT, H1#H
REHE 2 0 TlE, ZEESORABEEHEIEZ 6 OGH 2z #HOFE 1EZICT vy Far"—rLT
BLEET 7520 t hHERESE, H2HREEES 0TI, TORMEEE FE1ES)

ZZE LT, BLESICEENDFERE, FET v RIVORBUEE T ZENAIC2. 4GHz
WOHE2EFIH T ar A= L TE2RETTFT 30 tnbHERMESE, ZEEEL0T
X, TORMEEK (F2EF) 22EL. H2EFNOEFEZARUOBMGESEZEML T, %ZIF
I AR 9 HFET 5,

A path for transmitting received signals from a various types of broadcasting receiving
antennae 2-8 to each subscriber's house comprises a first re-transmitter 20, a second
re-transmitter 30 and a receiver 40. In the re-transmitter 20, all the frequency bands of the
received signals are up- converted to the first signals with a frequency band of 60 GHz to
re-transmit the signals from a first transmitting antenna 20t. In the re-transmitter 30, the
transmitted radio waves (first signals) are received and broadcasting signals for a specified
program or a specified channel contained in the first signals are selectively down-converted
to the second signals with a frequency of 2.4 GHz band to re-transmit the signals from a
second transmitting antenna 30t. In the receiver 40, the transmitted radio waves (second
signals) are received, and sound signals and video signals are decoded from the second signals

to supply the signals to a receiving terminal 9.

3 KO B 3555 (Pcontain” % "include” & 754 CHIE L 7=H41)

6.4 =

ARETIE, AARGEXREE | RUST OXIE & 72 2805 & OFEREZDOWT, PRl 217
Sz, ZOPRHENSWALNITRST=DIE, ROFEWRTH S,

TP, R L OFREA R T D & HK&®@J(::TiF3m)®%% D,

5 & OFERDE OB ORENEE D, LEEN-T, 4%, BEOEYICH HiEE DB
fREBEMELZEHOHERLETH D, Ut T72bb, %E%ﬁ&e&®%ﬁdﬁfﬁﬁ
L TWHZ EIThD,

WA B O FHME A 51532 DI L 72308 1685 TiIdendn)d Zenidbif b,
i/ AL CTRMA éhéﬁﬁ1@%m%®ﬁ\%ﬁ EOMBRENZ < 2D | AROILEERIZH D
BSGENRRD 2L iR E e o T,

T2, TOFETIE, —Xofic TEt] B—20H8F L 0n, BEHBE LT, Tb iR
L%Hé%%ﬁ%é%a:i\E%:ébfi%é#\5i<@ﬂ@w Tl & TRt
HWVLEIND D,
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PIE X URTIIRRE N TP~

contain = 1

FEATG SR HH PN ER
include #&=%  +0.00207862
include #&=%  +0.00207862
include #&=%  +0.00207862
include #&=1% +0.285443
include #&=%  +0.00207862
include F&=IZ  +0.00404283
include #&=1% +0.285443
include #&=%  +0.00207862
include #&=IZ  +0.00404283
include #E=%  +0.00207862
include #&=IZ  +0.00404283
include #&=1% +0.285443
include #E=%  +0.00207862
include #E=%  +0.00207862
include #&=IZ  +0.00404283

A E R E
0.88912928 include

4 SRR T ARBN 63 2 REAMIE o0 F RS R

H AR Z BT 9 HB%. MeCab T [&Te) 289 £ TERWWBIBNDBIZN R 6T, TDT
DIZ, JHEAY 9 F <ATDRWBIND LS S,

SH%IE. INHDOZEEBERAT, EO XD RIHIIE LR LST ENROOL g S HITiBER
THTETH D,

{1

BE ik
(1] AR — - B B SCDOTEE~DFR LT & kFEDRIR. Japio YearBook 2010 (2010)
pp.274-279

[2] BEILGS— B9 Y —F 2 & RO TR ST ORNT S 2T A, BREEATIIZE 2 a5 #2007
~ 2009)

[8] BRI — : FFRFSCORR Loy T L BGOSR & OIS I BT 2304, “ERk 21 & AAMT/
Japio Fra TR 7 2 iy #(2010) pp.61-66

[4] REBAE - BILGE— AWM EAK T L— A E B0 AN RGEEREERNT S 2 7 A, Tk 21 48
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KXOMOMADIRSINTEY, ZORTHEFELM (L - -F - - HOFFELOMTO
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