ERLEBZLSRFRRE
IPSJ SIG Technical Report

Vol.2015-NL-223 No.12
2015/9/28

ST E R SE IO L 7 BB ERF MR E OMET

Wl RN K D)

—a—VYwv s 75509

U gL

Vo7 Ho V7=l FHEEND dikf e

BE : KRB — 2205 2T, HEEEY AT ARELRNVEMICEE TS 2 A TEL LS
275, LU, JlAN— AR EERSFHFIIRESNT WS 720, BRI & & W72 S35 X -
THMIGE 21T REN D BLEN D 5, HMWERIERZ A U TSR 217 5 B, BRI EMISE D
WEICHEL25A5 I LB3WO»TH S, —MRINLEEMBIFIE. AR OB 2 RK> L S BEHE 0k
R R & o TRl - LI N TWB2, 2D X5 A REMERMEEICEL TW5 LIFR 540,
ARTIE, EROBRFELZHCTEMGE T — Xy M &R L THEIISE 217\, EE O R E L

HHEIGERE L OBIREZHET 5, TOMR, BRISEREISEE L5 2 2RO E KNP, ERISE R

EHEBIDY WA R 2 FE R U 7

F—T— 8 EWIGE, BRI, FBREh R

1. ELC®IC

BRISE &, BRSO 2 5 2 ERIED» ST 5
RAZTHY, —fIZ, XF, Web R—=Y HFER—2A
REPEFRIFEE ULTHWSe NS, 25 LZERIILSFEC
o TR Y BFAEL. BRI L ERIEDO SFENRR 556
DEINE % R S BRI E IR E & 3,

HEFECOEMINE TIE, R4 LREEOEMICEE T 5
7= DIZHEEAL & 7z KB AR IR AR — A % O 5 T
AITIIEEINT WD, FR— A DO X B SEIC L
PFAEL RN DRI — 2 2 BRISE (CHAT 2 Bz
SEMERICEE RS, IO LESEMROTEE L
T, BWEERPH STV S,

— e B ER I AR ORI HZ 2 ELTE D, A
Dt & F WA 2 R ORI N E 2 EFR T D L BEET
B 5, BEWENER BT 1% AR O AN & B8 (R A3 W H BRI ER
KR ORI E ¥ D X 512 HBYFHMR B IZ KX 5
IRKTFREINTE 2, LHLARAS, ARIZE > TRV
ROBTUEEMISEICHEL TWB IR S0, file L

b RREIRRI AR R
NAIST, Takayamacho 8916-5, Ikoma, Nara 630-0101, Japan
2)  sugiyama.kyoshiro.sc7@is.naist.jp
b)  masahiro-mi@is.naist.jp
©)  neubig@is.naist.jp
4 koichiro@is.naist.jp
) ssakti@is.naist.jp
£ tomoki@is.naist.jp
8)  s-nakamura@is.naist.jp

© 2015 Information Processing Society of Japan

T, EfES [1] OWMZETIER, XFHEP Web R—Y 2 W5
SEMITERIGE X A7 128 \WT, I — /S 2D X ek% A
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O, EHER BRSNS T — X2y M EEIC, ATEER

E BRI W CHi 7z e T — R v DB L 7z, ARHi

TlE, ZOF =Xty bOERFEIZODWTHRRS,
Hemb7T =21y b& LT, Freedl7[4] & H\\ 7z,

Free917 1% Freebase & FEIXI 2 KBIBAIFR R — 2 % W7z

HREISEDZDIERINTE D, EEIGE DA <

FIHINTWS 4], [5l, ZOT =X+ ML 17 KB

XEEfRTHEER I N5, KIEMRIE, Freebase (ZAJI L7z &

SOHDPERIZY T S IEE L LS ATER 6N 5,

FATIIGE [4] IZHEV, ZDTF—Z+E Y b % train £y b (512

). dev 2y b (129 ), test v b (276 X)) [ZHHEIL 7=,

DB, ZOFNERETD test v b% OR v b &R,

RIZ, 5 TR ORRRTFIEIC X 2 RERME S 2 W CERM T —

Ry MEMERLZ, £, OR LY MZEEFNLERX

ZANFTHERL., HAGEEM &M 055 S 6k

527 —2%y MEERLE (JA Y b EIEY), RIZ, JA

v OB/ E L TIZIRARDEFIETHFRL, BRI 1

T RGNS & IEMEREE RO D 5B T — X2 v N & AE

WlTz, BT ALY NOFlERLITRT,

AFBIR BIFCER ICHERER 2K L. BN O H &R
RETo7T, ZTNICE>THERLAZT =Xy b %
HT £y b &IES,

AR R T LA Web X—V% @ L CTHIHATE %%
R AT L TH B Google FIFR *1 & Yahoo!FHiR *2 %
FMALUCHERREZ T o7z, TNSDORIRY AT LD
FERNE AR E T WA WA, Google FHAR 1% KBS 72
i s I BEIIIAR.  Yahoo!BHARIZ L — b R — ZBEMIEHER
EHIZLZBDLMbN5S, Google FHER D FHERHEH
ERAWCERLZT—XEy h% GT v b, Yahoo
FEROBERFER ZHWTER L2802 YT 2y b &
.33,

Moses Moses[6] & FHHWTIER S Nz 7 b — XA — 2Bl
B Z W CTER X ZFHER U 7z, Moses O IT I,
277 XD A=A % F\W7z, Moses 12 & 2 BHERAE R
EHWTERLEZT—XE2y & Mo v b EIEIR,

Travatar Travatar[7] (2 & o TER I N7z, BESCR~X—
A DBEWEIER S 2T L% W THEBXC & KGR U 72,
XARN— 2 OEEMEIERIE, HE - EHBIERICBWTHE
WHEREZ RT Z 2SN T WS, FEICHW T —
K% Moses & [AfkTH 5, Travatar 12 & 2 BHAREE R
EHWTHERLZT =&y b % Traty b EIEER,

3. BREREYATA

HRISE %2175 72, AWFETIE SEMPRE[5] &\ 5 7
V=27 —=2%FH U7, ** SEMPRE (%, Freebase ® &

*1 https://translate.google.co.jp/

http://honyaku.yahoo.co.jp/
http://nlp.stanford.edu/software/sempre/

*2
*3
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F1 ETAMEY MZEENDERM L EfFGREADOH
Set | Question

Logical form

OR | what is europe ’s area
JA | F—uy OmERFIE

HT | what is the area of europe |(location.location.area

GT | the area of europe en.europe)
YT | the area of europe
Mo | the area of europe
Tra | what is the area of europe
Occidental College, Columbia University
Execute on Database
‘ Type.UniversityrEducation.BarackObama ‘
bridging
Type.University
BarackObama
alignment alignment
Which college did Obama go to ?

1 SEMPRE 7 L —2A7—2Z & 2EMIEE OBER

S R KHIEEE R — 2 2 FHT 2 EMRE 7V —L T — 7
THh b, AHiTIE. SEMPRE OFfE % ffiRIZB R, LD
EOBBERPHEE 525 LEBEXONDENERND, 1
IZ SEMPRE 7 L — A7 — 2 O#IEfF & R7,

754 Ak (Alignment) SEMPRE (&, HRASFED 7
V=R g 2mEADTy 72 nme 35,
IN%z b FTay (Lexicon) EIFER, ¥ avid
KA 7 F 2 b3 — N2 E AR — 2% VT
PAND, BAIFETIE ClueWeb09*4[8] L IFIXN 5 T
FAFIT—INA L Freebase Z W5, 7714 AV b
(alignment) & FEIEN BB TIZ, L¥F¥av iz
TEMX D7 LV — X%l RT3,
TIAAY MIEEE RIFTLEXSNDFROER
. HEEOEMATH B, HHXDH DI XFHET
FTAAY MIBITEMEBEADENICHONS 20,
IRBIER S N HEEIX T 4 A TR EF &R D
TEeEZOLND,

7)) v v 4 (Bridging) HFNR—AIZANTEITY
BEERT 5720, BELUZRERE2HET 5, 7Y
VUGB 2B AL S5 EE L R A A E &
I 2EIETH B, 1 OfTlk, BarackObama &
Type.University #* 5 Education 23VEK I T W5,
TV VIR RIET BRSNS FEROER
3. FEEDOZMATH D, FEIEVPRLDET T4 A b

*4 http://www.lemurproject.org/clueweb09.php/
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TERIN MR DIEE AT 5720, BitEd 5
R ADOHMAELE VLT S,

237') v ¥ (Scoring)
Dy IV IR EOBERMEHR L, AaT Vv IT
AR DO W TR O R X 25T 5, EMIGE
WOFHETIH, EMEETZ N TELBEMIIE VA
a7 A< &S AR R & B kS 5,

5 ae R P R T i i A B AR S R R I
CHIRDAREVED D D . BRI Z OMIIZ L T S
AREMED D D, UL LARHA S, SiEMIEMIGE IR
WL 2 & 5FBETEE0ICIZBREINZEE T —&
Y NRBETHY, TOERITITKER I A MDD
MDD, RRETIEZ BT 2FEIXToTVARLY,

4. RBERERTE

AEBRTIX, SHEHBERIGEIZBVWTED X S %FR
DERDVHELEZ RIEThrE2REL ., TOHIT, 2fiT
BARZF =R vy b 3HTRRZEMGESZ AW, H
AEOBRI X 2R Y AT A CHEBEOBER AL, &
FEOHEEEMINERIZ L > TRE 2GS L WO R %A
EUTFERRET- T2,

T

4.1 ERER 1 : REFM
£9. 4 DOREEBFHEE (BLEU+1[9]. WER[10],

NIST[11]. RIBES[12]) & AFIZ & B3 A MR (Accept-

ability)[13] Z FHWTIER L7727 — X & v b OFRE % FHli L

7zo A FNIZEFMRE DM Z R,

BLEU+1 BLEU[14] i&JA < FIH & T\ 5 HEHEIER B
BAHMEiRNETH 5, BLEU+] & BLEU (2 Figfb &2 8
AU, BXXTHmmasi BRI W SR L 2R
EThbd, TNSDREX n-gram O—FEHRIZFED N
TEY, FHEfEIZ 055 1 OFEHT, BEREERIC
—HULAIC 1 L5,

WER Word error rate(WER) %= 2 D3 D[] O fEiH
Hix XEECEHELZEDTH S, FHMbifEIZ 0 DAL
DFEHT, BHERE D £ RBWEZ R ORHERUKEIAY A
NINE 1 28X 55605 %5, WER & BLEU
CABRICHFERAITO—BUZEH LZiHMEIRETH 5
»S. BLEU & b $EIHIZEME TH 5, WER IFGR D &
TH D70, FHlEAIEN D EFHG L 725, TD7z
. D Fi1 % MO TGN E & i 2 5 7212 1-WER
D% W5,

RIBES RIBES IFFFKFE & 2 MR D HEE D NEAAHB 7
BIZEDOLKRETH D, ZOREIZHE - HAD XS
TREBIEIC K & RAEED B B 5 BRI U Tt RE &
DEERTH D ZEDNRINT WS, FHifEIE 0 25
1 DFEHT, REWVIZERVIHGE 725,

NIST NIST & n-gram DEAN —EHRKIZE D Wz R E
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THb, BLUWn-gram iIZE D EWEADFL LI
BEIND, ULIWoT, BT 5 “of” % “in” D&
D LKERERE & LR T, NEBFED —BUTERZ B W5
lizf7 >, FHfiffld 0 A EDFEHT, REVWIFLERW
FAl & 72 B
FFAM (Acceptability) FFAMEIXARIZ K2 5 BB DR
flichsd, ZOREIX, 155 3 DOFNITEKRKIEL
Xz, 3,55 DFMIiTIIENIEL S 23T 2 Z &
T, MG AR EZmAERLIZREL RS,
JAty bOBERIXE AL, OR &Y hOEMX %22
THER & U 72 R O A FHERFE R O F1AMf i 2 B 2 129, NIST
AT ERPEE SN WFHIfED 720, SRER & [Fkk
DX % AT U =556 OFEMiE T ERE L 7=,
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BLEU+1 RIBES NIST 1-WER  Accepta-
B HT OGT mYT OMo mTra bility

>

N

B2 GUEARE (T4)

X2 &0, AFEFROFEIZLTOFIRE IS N TH
MWERE D &L, FETHS Z 2AHANNS, RIT,
GT ¥ YT IZEHT % &, BLEU & NIST Tl GT &<,
RIBES & #FAMEATIMTIX YT 23 &0, XS 70T
7% [12] LFABRDOFER L 22> THE D, HIEFHERTD RIBES
OHEMENTF AL & OB E W & WS RifE D iR S
7zo REIT, 20X D RFHEN AT Tld e < S EHH
EATOMWAFETHLRBRIZENS D E S hE2WEFT 5,

4.2 ERER2: BRENEHER

Wiz, FER L7z =&y N EAWTEMIGE 217572,
ZIZT, TAMEYy PEUTHALZEM 276 D5 5 12
T, FEfAE#HRIERE Freebase IZ A UZBIZH DS 0
TINS5 ERWT 264 HOFEREHWTIT 5 72,

BT =Xty hOBEMBREOHEREE 3 1IZRT,
&b, TDEY bk (OR) TH->THM 53%DKEE I
FoTWBI Wb D, /2, HT ¥ v b OKE LMW
PR U727 — &ty MZEREWZ L AEATNS,
UL 5, 4A1IZRLZEDICEWIREZRDHT ¥ v
R TH->TH, OR v b EHARS EEMIGEHE AR
RN E WS FERE 572 (p < 0.01), F72. YT IEAF
FFAMERHIZ B \WT GT % E[E 22, BRISEREEX GT
IZH->TW5 (p<0.05), ZHsDFERIE, ARICE 5T
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5. DEEE

5.1 BREISERE LREDER

BRNEREE 8% BAZ T RIARAE RO R % X 0
IS 5720, F 3 RERHME & ERIGE R E O 2
XEALTHOM Uiz, LB LD S, 7z& ZERMIGE HIZ/E
FEN7zT =Xy b (OREY b)) Tho>THMYEHDOH
MIZEMTETE ST, WROMEICEL S TIEMT 52
ENHEL WERIA DD EEZOND, ZOMEEZREIZA
N5, Bz 22007 )V—F15 0, TEMI L —
71k, ORt Yy MIBWTIEMT 5 Z LA TE /- 141 [
DOFREER 141 x 5 =705 Do b 7NV —7TTh b, IR
Ef#EZ IV — 71 1350 0 123 RIOFHEREER 123 x 5 = 615
PS5 7NV —TTh 5,

9, EZV— 281 2B )IERERE & B A E
OBRER 4 1Z5RT, ZDZ T 7I28WT, YT 713
I3 2 EMBO D H %2R L, FTfET 7 7 IXEHifE
WA 2 IEEROLE M ERT, Fle LT, BLEU+1 OfEA
0.2-0.3 DEMIXEMIT NV —T DN 30%IFE %2 LD, Th
S DEMDIEERIL BARETH D, ZOMED, KFERKR
WA U 722 C ORI R B IR E RS RE B 2 R s
SREHEEREFICB W THREITEETH L I 2R LT
W5, F£7-, BRIGEREIZ NIST 227 &b @\
ZRUTz, BB U7z & 512, NIST A3 7 X HEED H B
JEAZRUZRETHD, BREGEL D ENAEEZHEMT
LR ERED, ZOMERN S, WEEI S EHETEMINE
B WTHERE#H 2R DEEZO6NS, INE. ARE
MIHIBRRZT T4 XY MBI Z#MHAGERIZE W
THETHHI L2 EZDLHRRMBRL S X5, /2.,
NIST A3 712 &k -T2 D% % ABIRIC#E YN G © =
ZAHEMES Z DFER D S HAINN B,

—H T, 48R U X DI AT & OHERE D -
7z RIBES &, BRIGEREEIZE W TIZMEEMEVnE WS
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MRE o7z, DED, KIBNZRGEIED S GBS
D7=HOFFRIZIZZFNIZEEETIE R WAL H 5 & 5
25, INHDEREEDEL ., FEEICHERZZIIPT
WV w IV Ik, HEOZMISHEEZITIPTWVWT
TARAY SO IZBURTH B L\ D aREMED R I N
TW3,

WIT, RIEMRZ N — 7128 1) % iRl & ERGE kS
EOBRER 5 ITRT, REMZIL—TF28\0W T, [Efif
TN —T e s % & 2T o MR EIZE W T EHE
IDEL . AFFHIiO AR DT B Z RO & WO FER e
oz, ZORRIK, BREGRTOBEMISENLBML TV
BE, TOBERXIZEARE LTToRNETNTHE L \0D T
LERRUTWS, BIb, 5B E RIS D72 OFIEREE
AT A%, BRIGE RV IEMTE 2 BRI 2SR L
U CiiliZ17 5 ODF £ L\, *°

5.2 EHISH

AHEITIE, BRI & - TEBINE ORERNPZEL L 7241 %
BIFRhR S, EOL S RRIFGEROERIEEL TV D H
EHERT D,

x 2 NAELILDOH
o OR when was interstate 579 formed
JA MR EGER 579 5XMESN-DIZVWDTT
X HT when was interstate highway 579 made

X GT when is the interstate highway no. 579 has been made
X YT when is it that expressway 579 between states was made
x Mo interstate highway 579) was made when

o Tra when interstate 579) was built

o OR who was the librettist for the magic flute

- JA BHOBAREZFERL O EBFH TS »

x HT who wrote the libretto to the magic flute

X GT who was it that created the script of the magic flute
X YT who is it to have made a script of the the magic flute
X Mo the magic flute scripts who prepared

X Tra who made of magic script

o -  who librettist magic flute

WAREDZALIZ X 2 ERNERROLADH 2R 2 12K
T, 1 DHDOHITIE, “interstate 5797 &\ 5 NAFEDFHR
IZ &> ThEZIZZ{E L T W3 (“interstate highway 5797,
“expressway 579”7 72 ¥), OR & Tra DX DAM “interstate
579 L\WH 7L —XEEATED, ¥E6 3 EfEINTY
%, HhEniimiEz AR S & RIEMRTH - 7B
TlE “interstate 579" DTV F 4 T4 BEENTEST, Jl
DIVT 1T IZHEERIN TV, BIZE HT I EHh

B YHEL0L = TIEBVTHEMOMELE> TH Y
MRETCIXZOMELEIT L2 IFHLVWEF R 5,
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% “interstate highway 5797 ¥\ 5 7 L — X% “interstate
highway” & WD EFHTIVNLDIT VT 14 T4 ITEBI N
Tz, 2 DHOHIH FRRIZ, “librettist” &\ 5 NAFED
FHERIZ & > THR&IZZ{EL, RIEfEE 72> TWd, ZI T,
7212 “who librettist magic flute” &\ 5 BRI % ERL L
BB 2705, IEfT5 I LN TS,

ZD &S BHNE, NEFEVPEITHILETT IA A b
MEBU, oLy T4 71 BERIND Z L HIERIC
FERMETHL 2R LTWS, ZOMEIE, BERD
WEFECHEARBIGEREZ EMEE UTHAAA, BETEHI L
THETE SN D 2,

* 3 HM&RA T2RTFEDOHRDOH
o OR how many religions use the bible
- JA BEZMS BTV DD Y EIh
x HT how many religions use sacred scriptures
o GT how many religions that use the bible
o YT how many religion to use the bible are there
o Mo how many pieces of religion, but used the bible

X Tra use the bible religions do you have

o OR how many tv programs did danny devito produce
- JA F=— - FUg - MHIFOTF L EEME T O T a—-ALE Lh

o HT how many television programs has danny devito produced

X GT danny devito or has produced what review television program

X YT did danni devito produce several tv programs
X Mo what kind of tv programs are produced by danny devito

X Tra danny devito has produced many tv programs

Wiz, BRIRA 7% KT FEOERVFERAN L 2 50%F% 3
IZRY, 1 DHDOHITIX, Tra DEMIZ OR OEM XD
NAEE R TEATVRIZE DS TAREME Z2oTWH
%, MUK, 2 2HDOHITIE. “tv (television) programs”,
“danny devito”. “produce(d)” ® 3 DI1L2 T OFMIRFERIZ
HEENTVEH, HT UAMIERCTE o7z, EMTE
CHE e Z NS OERI IR 5 £, “how many”
EVWOHHEMRA TE2RTHEEEATVWE I EDVRETH D
Zeohotz, TNSDENE ERZ A T & EMEICIE A,
HiRd 2 Z e o#EEMZRRLTWS, TI2T, HEX1
TaRTEIINEELE R VBT 2720, NIST A7
WKLo THET D Z LU <. BRI EEE OB
HEThdeEZOND,

IEICEET 202K 41283, 1 DHOHITIX, YT
PAS D BEMFHER DG R I SGENE > TV ARWIZEED S
TRTEMLTWS, — /2 O0HDHITIE, OR & HT T
WEXENELWIZE D S TAREME L>TWVW5, OR &
HT OERSEDREREZTAND &, R—=T ) — ZDITERK
BaEBH LTz, 2k, “babe ruth” & “play” H3BEEE
LTED, 7V Vv TOBIZHET D Wb EEZ SN
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x4 QLY Dl

o OR what library system is the sunset branch library in

JA ovy b TS5V FHEMIEOMEM Y AT LICHEL £ H

o HT to what library system does sunset branch library belong

GT sunset branch library do you belong to any library system
YT which library system does the sunset branch library belong to
Mo sunset, branch library, which belongs to the library system

o Tra sunset branch library, belongs to the library system?

x OR what teams did babe ruth play for

JA RAT - V=R FEDF—LDEFTLRM

x HT what team did babe ruth play for

o GT did the players of any team babe ruth
o YT was babe ruth a player of which team
o Mo how did babe ruth team

o Tra babe ruth was a team player

5, ZhoDfllE, D d Freedl7 IZEFNBH L D%
BB WTIE, EEZELULEZ D Z 2 I3EME
BREOH EOBSI»SIZBTUEEETRENWI & Z25RL
TW3,

6. IEm

HIFEAR— 2% HWZERIGEIZE T 2 RERO R E %2 HE
T2, HBOWMRFEEZAVWCHM T —X 2y M %
ERR L, BRICEREDOEKEZT-72, R LT, 21
RVPEMTELIGEIZIRE2E DD, WEFEDEALIZHUH
72 NIST 22 7 WWERMISEHE L @V 28D Z & A3
Sheliolz, I HICHBIAHNIZ K-> T, EEIEEOHR
IWEBLAHROERNTH S 3 DOEK, NEE, &
fIx A7, XEEHRA LU, INSOERIZESE, S5
HERT B IO E R A 71281 2 HEMEIER ORI B WT, 1)
NIST 2275, & Lo, NEEZERTE55E
PR EEZ AW RETH D, 2) SIHGRITER)INE CIEM
AR NETHER T IRETH S, LWV1WH 20D hb
ol

ZDFERIZ SEMPRE & WS EMRE 7L —L T — 212
HEIOWHERTH O, SEMPRE I3l OGRS X A2
TEWHREZ RLTWE R, SBIOBERMIGEY AT LT
LHEZTOFETH D, HIZIE, SR EZFELZE
MIGE 7 L =L —2 [15] 2 W58, REWNRRIRO
ERIZEBLERVPEONE EEZ SN, £, ZTD5
Wi Rz L AR Y AR—ZFEEH DO A LMl AG DE TR
WEIFR DI Z2 175 2 2 ML Twa,

S

AEDO—#IiE, NAIST Y v/ F—&k7uvcs7 +b
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