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An Investigation of Machine Translation Evaluation

Metrics in Cross-lingual Question Answering
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Yu Suzukit and SATOSHI NAKAMURAT

Through using knowledge bases, question answering (QA) systems have come to be
able to answer questions accurately over a variety of topics. However, knowledge bases
are limited to only a few major languages, and thus it is often necessary to build QA
systems that answer questions in one language based on an information source in
another language (cross-lingual QA: CLQA). Machine translation (MT) is one tool
to achieve CLQA, and it is intuitively clear that a better MT system improves QA
accuracy. However, it is not clear whether an MT system that is better for human
consumption is also better for CLQA. In this paper, we investigate the relationship
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between manual and automatic translation evaluation metrics and CLQA accuracy
by creating a data set using both manual and machine translation, and performing
CLQA using this created data set. As a result, we find that QA accuracy is closely
related with a metric that considers frequency of words, and as a result of manual
analysis, we identify two factors of translation results that affect CLQA accuracy.
One is mistranslation of content words and another is lack of question type words.
In addition, we show that using a metric which has high correlation with CLQA
accuracy can improve CLQA accuracy by choosing an appropriate translation result
from translation candidates.

Key Words: Cross-lingual Question Answering, Machine Translation, Evaluation Metrics

1 ’U®IC

BRISE &, ANSNZERSUSH T 2MEZ N5 A7 TH Y, —KEIZCE, Web
N=2 H#BN— A% EOFRED» SHE MRS 5 LIl L o TEB SN, BHINEZZD
INEOMSEIC X o C, FFER (777 M FE) BISE L IEFHER (V2777 M PR B/
BB SN, AR CIEFERERISEZ ) ). mFEOFEMERISE T, B4 25
REOEMIRE T 572012, #El S N7 KB 2 AN — 2 2 fEHE & L THW S FE A
WZHF%E 2 T % (Kiyota, Kurohashi, and Kido 2002; Tunstall-Pedoe 2010; Fader, Zettlemoyer,
and Etzioni 2014). HIFEN— AIFFEIC L o THENR LY, FiEIC X o TI/NB 2 Rk~ —
A LFz v, Bl 21X, Web BIZAR ST 5 H1EE X — A 121X Freebase! X DBpedia?7z &
W AN, 2016 4 2 HHIFE, HEFEDO AL LT 5 Freebase IZIEFR SN TWE LY T 4 7 4
A 5,870 i, % SFEIZ0IG L 72 DBpedia D CHRFE TR IN/2T T4 T4 DRI 3TT H
THHDIZK L, DBpedia l[2&H ENLEHELNOEFHETRL ENZL Y T 10 7 1131 57k
720 RKR 125 HHETH Y, PEEICRELEZDVDH D, HFERAN— A OB E T RE 2 BRI DX
WCHEAET 5720, FICEHEEEOL L WERTOEMSE T, BEMXOEHELRRLHEHED
HEZEHT2LE DS, 0L )2, B EIHEREOSHENRLZ D EMIEE X, it
TR IG 2 & 58,

29 LSS S 2 EB3 5 FER & LT, B A7 4% v CERM SO Hak
NR—=ZADFRENFNT 2 T2 5105 (Shimizu, Fujii, and Itou 2005; Mori and Kawagishi
2005). —MEY BB S A 7 20, AN S CEHilid 28R Z 1346 2 L 2 HWE LTw
05, AN E > TRWHIBRZ2ML 3 L S BRISZEISE L T b LIZBRS 22\, Hyodo 5 (Hyodo

! https://www.freebase.com/
2 http://wiki.dbpedia.org/

438



21, KL, Neubig, HEF, #HAK, Ff SEMMERICE (CE U EREERMEREDRE

and Akiba 2009) (X, WEEDAN S % LFREFNIEFOWRETFT VLY L BWHREZRL
7oL LTwb. E72, Riezler 5 DFE%E L 72 Response-based online learning T, R RaFHifl
MEOEALZFEHT HEICEMICEORRELFIHT S LT, SEBTERIGE IR LT
WHEIEREE R Z M3 2 R 21565 2 EAVR ST 5 (Riezler, Simianer, and Haas 2014;
Haas and Riezler 2015). Reponse-based learning CTlZ = E R 2 EMIGE %2 FAT L CIEfET & 72
DR S B UED o B 7280, B & RO RBERE T — /RAPLEEE R, FEITh
LEMHaAMLOREV, SR LT, HHEGEICEI LT W XORHENS 2T HI L
NTENRL, BRISERDZROESCEIFR R M35 &) fE 2 &EL3T5 2 & ITREL
), RSB ERISEOBE XM LSS L 2 ENIRTHLEEZLNL. EHIT,
BRI EIEfREOIH T — XA TIE 3, MBI ES BT E 20 fla — S22 ChllfRéE %
KEILT A ENTELO, KVEHIIKBE LT — Y THEREITHI LN TELLEEZD
nas.

AIFFETIE, ED LX) REFEEERP RN — A2 HW - SREHEMERISEIZ#E L Th b g
WIS T H7280, AN—AZHMTH2EMISE Y AT 42T 2200/EZ1T). 12H
OMATIE, SHREIERISEREICES 53 5T RO EZ M, 2 2HOHRATIE, HE)
AR EE 2 W CHRIFRE R D) F 0 F 0 72 dT) T LI X A EMINEREO AL 2T ~<5.
HFx2ITH 720, R DA FEORA LHIRY AT 22 HWT, SlMEMSET—% 2y
NEVERT 2 BH). fERL7ZZ27 =%ty ML, 48R ERIEE Y AT L% VT
HMISE 2T, BT E (5.1 8) CEMINEREE (5.28H) LoBREZSTT5 (5.34).
7z, ERIOERINERBNZOWTAFIZ L 255 24T, BIFRE R ED X 9 IZE RIS E#ER
BT H0EERT S (548). 2612, 53HBLUSAFICBIT 20 ERIOHL 2L
ol BMINEREE BB Z RO HEEHMIREZFA LT, #MRN XX Fodhr5E
FHER T BIRT A LIZL o T, BMINERBEN LD L) IZBLT 205235 (5.5Hi). &
DEHIZLTHELONLMAIEHEEL W) FREMICRON-b DL L5720, SHIZ—KILT 5
7oA B CEEBMEMIEMICE 21T\, S L 282 HET 5 (5.6 ).

WIRIC, FRERTERICE 8 LB v A 7 A 2 BRI T 2 BICEH AL £
L, SHROBEEXBRTRHBLOMEF ET S (6 ).

2 AHEOBIER
AR TlE 2 EOWEZIT ) . 12 H XS EBISE 2N 2 R R OZEIZE
LA TH H. FIEKRORERHIR R & ST ERICEREZOMRZ RO, LOME,PS

ED L) e FOMTREE RS SIEMITERICE ICEL TW L2262 7 5. 220HIE 1
O HOPAAERN S, SEHMETERIOEIEIG LHHREZ TN onTofETHss. B
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RIIZIZ 1 D HORETEMIDERE L OB E» - 722 a7 2 HWTHFFERD) 7 0 F
YT RATV, BHINERBENED L) IZEAT LN ONTHNRSL. T2 Ly, EHIDEHE
EEOMHBENE VAT T 2 FHWHFRERICL > TEMNERBE s WETILT L 2T 5.

2.1 EERMEMNMBERICEREICEET 3PERERDAER
10 HOMAETIE, BIFTRED E0 L IS SHHEITERIS SR S E 2 52 b 1 E 5.

KROBELR | R AR, UFOFECH .

BREM T — 2ty MR BREISEICHA SN2 2 X 2R e L Ol S 723631
WaETF— 5ty N HEL, ZOEMTE AN S MREE L 0GET 5. 5, BEK
RV Y N R AFCHRL (Mo [AFHR), BAHRENE Y b 21T 2.
HVT, CRLOAARBEEM Y Y b E, HA ABRFEEZHOCERL (ho [8R
FiE1~nl), HHEEME Y b EERT 2.

BIRBEEAITE  (RR L7 BB R v 2o T, B ORHIR FE % I C BN B 3E( %
175 (WIS A7 L), o, SRRIIEENZEEENL Y Mg’
BISCE T %,

ERISESHEAE BENAEEIN Ly b &, (B L AREEN L N EhEIonT, [
—ORBINARC L 2 RIS A LR A T, TSR 2 5T .

B EROTRBEFREZ 20T, £ & bl % Fos iR A E R4
W LB Z o2, 22 BRYy FEOTIRA , SCRET D BT
RE L EBIS AL L DM A T 5. OB, ERABITCTH - T b IEHT 5 O
Lk b2 BT 5 2 & 2 BB 5720, BRI 2 BRI CIER L7242

JESE BRI
EEHEM
vk
" HRT%L
AAREER A wmme | mesE | )
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FIERNAR X b NISTRI 7YY

—

[ mwgRi | wstzazi |
[ BREE o H NISTRO7: B

ARX BHBIRE — — [ ﬂﬁﬁ%yﬁ]——{me:rm\

BRGE
<A

[ mrEm v || nsRa7 i |

2 HBEHIREE 2 F v 22 BHERES R 3IR

T2 NV—TI3 T THirs 4. E512, ANOEMISEFFNOWT AT CTHERL
ED X TR ERISE DR R E B SN EET S,

2.2 BHEHMEREzZz BV ARRERERIC L 2ERICERENRE

AIETIZ IR R EERIC X DR A2 Teis, CTEARYBEFEOERR - ¥ AT 4% v ShEH
WIS EREZ M LS ReME2 L. M2 ICREFEOMELRYT. 3, #MFER%
Lol b LWV ONS NEYHITE NANAMNIET) . ARNEHE L BB F
OFHEREZ VT, N XA M SEIFTGERZ BT S5 2 L& > THEMISEREOM LR
SN, ZD L) BRFMRESEL 25 L) ICHRERZ2 BINT 5 2 L THMIDE Y A7 A
OREENM LS5 L HFETE 5.

3 F—2tvy MK

RETIE, AESTEMEBIEMICE 2 E L7 EBREIT) 720, BRE 2 2 FEEMISE £ v
EZNEFRL-HAFBEERISE Y b, HABEMLE Yy b OBIERS - 355 E e
Kty blw) SEHEOEMSEYy b2V RETIE, Chso7F—% 1y b oy
BEIZOWTIHRRG.

3.1 {ERFIE

HARE 7 ZYGEEERM Y F & LT, Free917 (Cai and Yates 2013) % V272, Free917 & Freebase
EFFEN L KRB — 2 & W2 EMINED 7D IE SN TB Y, HEN— 2% w7z
BHISEOWIZEIZ)A S FH ST % (Cai and Yates 2013; Berant, Chou, Frostig, and Liang
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®1 KHEMLY MIEENLEMLEIER S ) Of]

Set Question Logical form

OR | what is europe ’s area
JA | F—u v XOHEREE

HT | what is the area of europe

GT | the area of europe (location.location.area en.europe)

YT | the area of europe

Mo | the area of europe

Tra | what is the area of europe

2013). ZOT—%t v MI LT K OIFEERI L L EE TS, K IE#IE Freebase D 7 1.1)
DIETH Z 5N TWA, SEITHIZE (Cai and Yates 2013) IZfEVy, STOT =¥+t v b % train £ v
b (512 KF), dev-tv b (129%F), test v b (276 ) (Z5EI L7z, Dk, Z OFIEREIO test
v FEOREY MR 3, ORE Y MIGFTNLEMLEMAL, HAEEML Y +
(JAXy b)) EL7z MR, 1%L AFRHRTITo 72 2, SENTHARFEO AFHRE
Zty MW LT 1@ ORAET LY, COANTFHRICBI 2% =27 ¥ AN LU
WEIFIC L5 2 2 RMA D 5. WIZ, JAty MIETNLEM L2 kRT3 5 FEOH
RFEFN L > TR L, FRFEEM L v b (HT, GT, YT, Mo, Tra) 2 1E L 72, ERISE X v
FO—E xR 1ITIRT.

3.2 HE U ABRFE

KRETIE, HEE Y MEETRIED 720 W7z 5 BEOFRTEICOW RS,

ANFBER FFCEFICHEFRZMEL, HMCOHERMREZITo72. T E o TER L7
F—%+ty b HT £y b EIER. AT L 2FFRERIEAMICE > TRITREOFR
ThbEEZOLN, ABEE GHET 2 TR RS SHEBTERIGE D #E L TW 5 H
BFHRANRL-OICHT £y P 2R L7

AR X T L Web X— V%l L CHHATELRMAERY A7 L4 THDH Google B3 &
Yahoo!BFR4 %2 FIH L CHEMREZITo72. TS OHAARFBIZHO LN T WS TF—
¥ OFFNE AR STV, Google BIER ORI FAE £ & F V- CIERL L 7 JL3E BIIR &
v P2 GT v I, Yahoo! BIFROFFH R Z HWTERLZ2bO% YT £y b EIEA
INOOMEIRY A7 A3EHBICER SN TEBY, EANZRELZFOLEZD
NDL7120, WHEROBEIZOWTOHLE R L2 8IfF LT L.

3 https://translate.google.co.jp/, 2015 4 1 A7 7 £ A
4 http://honyaku.yahoo.co.jp/, 2015 4 2 B 7 7 & &

442



21, KL, Neubig, HEF, #HAK, Ff SEMMERICE (CE U EREERMEREDRE

TL—ZIN—RFER MBI T b AFEM 7% 2~ A 7 4T % Moses (Koehn, Hoang,
Birch, Callison-Burch, Federico, Bertoldi, Cowan, Shen, Moran, Zens, Dyer, Bojar,
Constantin, and Herbst 2007) & I\ TIER S 72 7 L — XX — ZARRMEIER % FH v TR
LERFER L7z, FEIE, EFFEBISC, 57 ) —#IER Y A 7 @ Wikipedia 77— %6, H
Ho— X7 H¥gghaa— A8 FEE?, TED @i, BTEC, +—7 ¥V — A%
UL 2R L7z, £7z, fEE L LT3R, WWWJIDIC!?, Wikipedia OS5k > 7 13
R L7z, BEPC, MERa —/3AK 255 B3, #EER 277 A2 M) —TH S, Moses
W2 X ARIFREEREZHWTIER LT =%y & Mot v b EFES.

Tree-to-string 15k Tree-to-string FEMHIER > A 7 4 TH % Travatar (Neubig 2013) & W T
B AR FR L7z FHITH W27 — % 1d Moses & [AEkTdH 5. Travatar (2 X % FHEUH
ErHCTHERLZ2T—5 12y bE Traty b EIEER,

Mot I, Trat v b OEBUICHWZFIREG L, BFBRICHVW SN FEFPL 2T
HY, MFBERE V) BEDLSOGITICLETHLEEZ, ThoDty FEER L.

4 BRKEEYXT L

AWf7ECld, BRISE 21T 729012 SEMPREM & W) BIGE 7 L — 27— 27 ZFH L 7-.
SEMPRE (&, KHBEHIF#AN—AZFH L, mKERERISEREIVR ST 5 (Berant et al.
2013). AHiTiX SEMPRE OBz b, SRS ICHHT 25612, 0 X)) %Hl
RSB ELZ 52 0% #%9 5. M3IZSEMPRE 7L — 47— 27 O8EGlZ R L, %
DEEIZOWTTIA AL N, TV I 7, 237 )y ZTO=EBEIZ5 T T+ 5.
774 X2 b (Alignment) 774 X2 hTlE, BMXFHOTL—=Xh6 7)) O—EER D

IUTATARTUNT A RERT L. ZOHI121E, V¥ 32 (Lexicon) L IMHEN 2,
HRSFETL—ADOIL Y T4 T4,/ TUNT A ~NDOT v ¥ ¥ TR BN T 5 LEH
Hb. LI IABELTF A DTSR LR AR W CISRIEER: A0
TERE LS. ARBFZE TIXSEITHIZE (Berant et al. 2013) I2fEVy, ClueWeb09'® (Callan, Hoy,

5 http://www.eijiro.jp/

6 http://alaginrc.nict.go.jp/WikiCorpus/index.html

7 http://www.edrdg.org/wiki/index.php/Tanaka_Corpus

8 http://www.phontron.com/jaen-law/index-ja.html

9 http://www2.nict.go.jp/univ-com/multi_trans/member/mutiyama/align/index.html
10 https://wit3.fbk.eu/
1 http://www2.nict.go.jp/univ-com/multi_trans/member/mutiyama/manual /index-ja.html
12 http://www.csse.monash.edu.au/ jwb/wwwjdicinf.html#dicfil_tag
13 https://en.wikipedia.org/wiki/Wikipedia:Database_download
14 http://nlp.stanford.edu/software/sempre/
15 http://www.lemurproject.org/clueweb09.php/
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Yoo, and Zhao 2009) & M:ENE 7 — % £ v MIEEFNLHHFLFEDO T—/A & Freebase
rHVWTER SNz X a vz vz X3 OBITIE, “college” 5 Type.University
DIYT AT ADPEREN, “Obama” 7*5 BarackObama DL > T 4 T 4 BERENT
W5,

TIARXY MIROEELRIZTTLEEZ ONLFROERIL, HEOZLTH L. HIH
i@¢@%\i%ﬂi774x/b 2B AR OBRICHCENL 720, o TH
NENTZHFEILT T4 AL N TORKEZIIERITEEZEZONS.

AV (Brldglng) TIARXA Y ML o TER SN T4 7 4 /7087 1 DR
122V, BT AT 4 747087 1 B L, H#N—2AANT 52 1)
T A, 7)Yy T IEEET w2 S B AR L, AT AEE
ThHA. X3 DHFITIE, Type.University & BarackObama 23 L TEY), WMHELZET
Fdis & LT Education 23R ST %

TNy TV I E R RITT EEZ LN LHMROERNE, FHIHOZLTH L. hHI R
RHETTARXY PTERENSG ﬂﬁwmrﬁﬁwtétw,M§¢é i EE DAL A
EOEPENT LS. LIehoT, FFEROBEIED R > T es, 7Yy Yy 7T
K xplERITLETFHEING.

7YY (Scoring) T7TIA AL N7V v Ty 7T, MENIHGEEZRAL, 28D
IVEMEZND T, Aa7) 7Tk, Ml E D W CER OB SR A FH L,

Occidental College, Columbia University

4

{Execute on DatabaseJ

| Type.UniversityMEducation.BarackObama |

bridging
Type.University Education
alignment alignment
| |
Which college did Obama go to ?

X 3 SEMPRE 7 L — A7 — 712X 5 HMILEDOBIER]
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b W) B 2 EIRT 5. 3 OFITIX, Type.UniversitylIEducation.BarackObama
LWV Z I VEHDO AT %, [ “college” 7*5 Type.University 45| L, [ “Obama” %*
5 BarackObama Z 4% | L, [Education T7V v 95| &) EPEfEIR LTl
EY A, BEISEY AT AOFETE, B2 RS 7 2) 28352 EAVTE
WA IZENA I 7 HMF &) BRI R A E b3 5.

B R T G B Al e AP B B RIS S E R 2 RS H 1, BIERIE S
DO QBT LU ReMED D 5. LA Lad s, SEEmErgRsE I cRkEtss L9
FETLEOIEFRENFEE TSy MPWETHY), ZOERIZIIRE LRI A
NS0 5. TD720, KRG LTIEZAUIET AT T2,

5 FEE&

AFEBRTIE, SHEHBTEMIEEICBWTED L) LEROER GG BN B E 1T
ThrAELl. 20O, 3ETHRRZT =2ty b & 4ETRRIZEMINE /ZTL\%Jﬂ
W, BAFEOHEBSCZFRY A7 A CTHEFOEMICIIER L, FEFHFEO R SHEMINE S
TIREEBDL L) R A HE L 72 EBRE 1T 5 72,

5.1 FE1: FEREI /Bty MOREHE
TR L B A EOMR L AET 2720, T THTEEORY % 3L 7.

5.1.1 XEETE
REBTIE, JA Ly OGRS HLFR SN 5 DOTFEEMISE £ v Mc& TN EM LD

FEZ VOO HEBEMIRES L OCATFFHGIC L - TEHli L 72, BERFRMEREOSIRE LT

X, ORt v POEMTEZ W, 2, JA Y OB COBEMEHLERIFOR Ly hOY

T2 EBGET A Z LIS T 5. FHIREEICIE, 4 >OFRE HEEHIIRE (BLEU+1 (Lin

and Och 2004), NIST (Doddington 2002), RIBES (Isozaki, Hirao, Duh, Sudoh, and Tsukada

2010), WER (Leusch, Ueffing, and Ney 2003)) &, ATFIZ & 2 FFE MR (Acceptability) (Goto,

Chow, Lu, Sumita, and Tsou 2013) & F\ 7.

BLEU+1 BLEU+1 &, S#ICHE S N7z HEEHlRE T % BLEU (Papineni, Roukos, Ward,
and Zhu 2002) YR CEEILR) T& 5. BLEU &, SRR EFRIGEE ORI O n-gram
WEE ML LA 21T 9 720, R EHZ 5H i 23R ETH L L FZ 5.
HORBIZIESHROESIE L2V T 1 2525 2 L TR 2 FFRICEWw A a7
2E 2 WX EEFENTWA, BLEU X2 — /X A BT 2R 2 4858 L 7-5Hii R EE T
57, BLEU+L I HHLZEAT 5 Z & TR TOFHET S BLEU & ATl 7 fif
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BHOE L o TWwa, FHifEIE 0~1 DFEHKT, SHERE I —F L 72X OFFifiE 1
L.

RIBES RIBES (ZHFEDNEM AR IO W 3HMEIRETH 1), KIS 2EEZIRZ 5 2
ENTEDL., ZOFMENS, H¥E - EHD LX) ITKE Bk 5 U E O S5 OFFRGE
i ¢ ARIRHE & BB ST b, FHIMEIX 0~1 OFEET, SR E 4l
HL72 XD 1 TH 5.

NIST NIST A2 7%, BLEU X BLEU+1 & [[] U < n-gram # & FRICEDOWFHERETH 5
A, & n-gram (BB ICEOSWTEAMINT 2T HTENDL LR LS. REEOE
BERELEADNGZON, MRE LU THET 2MEEL ) QB NEHRICEN %
BEWRHERE L 2 4. FHMBEIZEOFEKTE 2 5, LEISEEZE SRV, RIFZET
X, ZHREEEII—BH L2 XOFHETHRET 2 2 & T, 0~1 O#FFIZIEHIL L 728
V5.

WER WER (Word Error Rate: HFEiR 1) 22) (IBMHER & FIFRIRGLOMRENBE> M TE S &
ETHRHNAREET, BLEU X RIBES & V) ICSHGER & OFBNE - HEE0—30% FHii5
5. WERIZERD HEEZEL, RV EXWFIFUIGELE 2 2720, MOFHERE & i X %
fiiZ % 7290121 — WER OfiE % w7z,

FFAM (Acceptability) FFAMEIZAMICE 2 5 BFEOFHMEiCH 5. ZOFHERE T, Fh
FICIEL C ZiFAUE 1 L, BREBORS S, WEMZIEL S, mukEic Lo
T2005 5 OFHEiAFTbN L. FHlifEIX 1~5 O TH 575, MOFMRE & LRE &
LD, 0~1IZEBILL 2% 5.

-

5.1.2 EEER

JA Xy FOEMXEATIEL, ORty FNOEMLZSHERE L 72FE0 £ FNEAE R o FHiE
X 41K,

X4 &0, ANFHROFEIZETOFEREIZBW THEBEIRO DD L) @2 & 2%HA
Wb, kIZ, GTEYTICEHT AL, BLEU & NIST Tid GT 2% <, RIBES & #HMT
YT 258\, ZHUESEATHIZE (Tsozaki et al. 2010) & FFROFER E 2> TBY, HEFHRTO
RIBES & AF5HilC & 2 FF781E & OFBASE N &) FEEDSERR S 7z, £72, Mo & Tra &1t
N5 E, Tra DFFHEEDN S > TWb. @, HIEMOFRTIE, UHEEZHE R 5 Tree-to-string
FIRROREEDS BRI R 25 £ SN T0 205, SRIEHEFIRAVERM L TH 5720, M@ & Rk
LHYHF->TnwAH Il ZBANUNPZNEEEL 2 BENHEMTH LENDD 5720,
YREE AW Z D ENPENPIN Lo/ bR ENRREZEZ HND. KEIT, 20L& R4
B ANEAHFETIE R CEMBE Y AT 2D AT E LTHWZGETHRIBRICEN S 289 %
MES 5.
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0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2 i —
0.1 H —

BLEU+1 RIBES NIST 1-WER Acceptability
(normalized) (normalized)

BHT ©GT ®WYT OMo Tra

4 FUHRHLME (F39)

52 XBR2: BIRRS Bty bEHVWCERILSE
WIS, BIAUEE L OBIRE AT D720, (R L727— 5 £y PERCCHIMIEE 21T, B
PG 2 WE L7

5.2.1 XREETE

REFTIZ AT CTHBRREMIGE 7 L — 247 —2 SEMPRE # I\ C, 38T/ FIETIE
L7420y MRTOR £y b OBMISEEBREZIT, Kty b OBEMISEREZ
FEL7z. LFR T I LI, ClueWeb09 OFTHFLFE T — 73R & Freebase 7 bR S 72 b D & ffi
H U T/, FHEREEOFEHIZIE, Free9l?7 @ Train > b & Devty bW/, 7 A b
Yty PELTHERALZEM 216 M) H 12T, I % Freebase IZATJT L72BIZH T
PN polzlzd, IS xR\ 264 O R Z W CERMISEREE 2% L7,

5.2.2 FEEER

KT —%ty POEMINEORHREZM5 IR Y. K5 L), woty b (OREY ) Tho
THRI B3%DIEIE T > T B EDbrs. 72, HT £ v b ORE MBI CIER L
Mo T—% €y b EWEL TRV EANEARIS. L2 LAALR4IIRLAZ L) I2E
REAFHFOHT LY FTHoTDH, ORE Y b &AL &GRS ENEE LA HAKLE 5% THEIZ
e W) ERE R o7 DAY t1#E). BWEERCTIER L2y PO TiE, GT 2% d
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QA accuracy
0.6

0.5

0.4

0.3

0.
0.
0
OR HT GT YT Mo Tra

B5 #7—5ty MBI 2 ERIBERE

N

=

HRINERENEC, HT £y FOBREDEFFELTA2WERE o/ £/, YT IR
Acceptability I2BVCT GT % L5 7%%, ERISEMRHEEIL GT L ) A EKE K THEEIZKD2 -
7. INHORRIE, ABIZE > THP ) R T WEIFEE R IZLT LS BRISEIZ# T 2 #EE
RTHHLELIIEL RNV EARIEL TS, 530, 548 T, INHOHZIIOWTEHMAS
HraEAT9.

5.3 HEIEFEE &M BIER B FHE R E DORER

IS BRI\ A KA TR RO BN % L) 5 IS 5 720, FUERHE & &
ISEABE OB 2 SCRAL T L7z, £, M5 IRT L)1, BEMSEHIER ST —
vk (ORtY b)) ThHo THHRFEHOBEMIZERTE T, ZHERTIEHTETW A
WERNIFIRROMGRICED S TIERT 52 2 L L WwEEZ, HME 2007 )V — 7125507z,
[IEfE7V—711E, ORt Y MZBWTIEHRT A Z LHSTE 72 141 B OFFFER 141 x 5 = 705
Mo 7 Vv—7Thl), [RNEM7V—7] 135D O 123 BIOFIRKE R 123 x 5 = 615 R
SHbLTN—TTHhb.

7V — T2 BT 2 BRICERE L SEFHlEORBRZ X 6 IZRT. TD7 T 72BN\,
W77 7 3EHlfE I3 2 Mo s xE L, 7 7 7 I3EHIE IS 3 5 IEEE0ZA1L
79, Blz1X, BLEU+1 OfiE7% 0.2-0.3 DERMILIEME 7V — T DN 30%TI EZ2 5O, T1H
DEMDOIEEHFI BUEETH L. KD R2 ITRERBTH 5. ERKIE, SERRECE
B EEBRT L MREBOEEERL, EA1IEWIE LY TEELMFERTH S
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21, KL, Neubig, HEF, #HAK, Ff SEMMERICE (CE U EREERMEREDRE

TEERT. ZOREY, REBRIMHEHL-ETOFMRETEMICEHE L HE /L, 5
RIS ICBWTREREETH LI EEZRL TS, $72, BRISEREIX NIST A
A7 ERDEVRERBAER L. Bk L2 X 912, NIST A I3 7IZHEO HBIUHEE * E5E L
TeRETHY, WIEEL ) DNFETEEET 2B A RS, ZoR2 S, NEEISEK
BIEMIGE I B TEERZH 2O LR TE, TheZBRLHREZTTH) 2 & THM
INEREENUETEZ D LEZOLNS. ZIUEL, NEEAEICHRRZT T4 22 MIBUT D5
HAERICBWTEETHH I L2 EZ L LHARRERLE A A, T72, NISTRAITICL-
T OB HEIIHEYIIEEMC X 2 HEME D S ORREN ST AILS.

— 5, NFEEM & OMBAAE 2> 72 RIBES 1%, EMICEREIZB W IR EREDMR W &
WORERE o DF Y, KRR S RN E IR E OO ORI IZ 2T EEE
TEZWIRENH D L FR L. TNLOfRREEDLEL L, FBIHICEELZZITRTWT )y
TUrEnY, HEOBLICEEEZTIRTVT IA ALY FOFIBRY IBETHLEELS
ns5.

Acceptability DXIZEHT 5 &, 122& 324 THEDOLADFENIRKEL, 2234~
5T E A EZ L L TWi . Acceptability (231 2 5FHEE 1 1%, [EELFEHRIIKEL TV
L0, WHEDPHEHRTE W] Thr I eam,RL, M2 13 [EELERSETEINTBYN
BLHFETE LN, LHEMISES TB W HEIREER ] ThLr xRy, 202 erbd
EERERCHEDRETHZ EXEMISEOREICRE R EEZ 5252 L0500 5. FH
fi2 & 3DERI [BEHICHBETZL0E )] THDH. 202 OOHiifERM TEMICEHFEE
PRECEDLL LW LI, ANHICE > TOREORES S, EMINEREOR FIZIZZEn
EFGLARWIREMEZRIB L T A, Gl 3 & 4 OZERIE [CEMIZIEL WS ) ] TH
5. ZO200MTOHBENKEC LA L TBY) SUEXSEELRWREMED D 525, FHAlifE 4 & 5F
i SNT=LDD RV ORENEEIN TV LIEEDH L. ZO IOV TIZHDH TR
L. fHMEfE 4 £ 5 DERIE [AA T4 TLNVORFENE) D] THDH, ZOMTIHERISE
FESIZEAEEDLSLT, FHliE 5 O L FB 2@ SNz fial L7z &9 IC5HlifiE
ADEBL N LI EBBEDTREELH LD, A4 T4 ZTICHWS AW LAERIG
BEZE o TR R E o TV B REMEL 2 5N 5.

WIS, AIEfREZ IV — T2 BT 5 FREEHIE & HMICEABEOBRZ M 7 IRT. A7V —
TIZBWTIE, ETOHBFMMREICBWCTIER 7V — 7 L IR L TREREDME W &\ ) #
Reholz, ZORKRLY, ZHERTEMOEEPHETE 2 WHETE, #RzEET L2
ECIEMRAZMEZICLODPHELVEV) ZENER L. U, SHEMITEMICEDZO0
IR A ST 2 BOSRFUIEMIS SR CIEMIETH L I EHPREF LNWEE )L L TE
5. Fio, HBEISERDELY FHTEIUEL, BRRERIIERESE WA SRR LTI %
(LT A2 E TCIOMBEREMTELLEZONL. LaL, EfF7IV—7 - RIEfET IV —
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21, KL, Neubig, HEF, #HAK, Ff SEMMERICE (CE U EREERMEREDRE

TOELLIZBWTY, FREFFMREOMEIZHN T 2 HH D54 IIEuE->TB ), FREFHHR
FECTZOMEZHIRT LI EIINETHL LEXHND.

5.4 BERICESEHI2H

KEITIE, BRI L o THMIBEORERDZAL L 72B 2 28T 5030, £ &) K RO
ZRPZE L T eEET 5.

NEFEDOZALIZ L 2 BEMISEEROZAL OB 22 2 \TRT . 8 151E, ZFERSLTOERM
BB L7 E) a2 KTLTTHY, o WKL), x BWRMEHRT. £20D12>HDH
T, “nterstate 579”7 £\ ) NEFEDPTFUIZ L o THEA IZZ{L L T 5 (“interstate highway
5797, “expressway 5797 72 £). OR & Tra DL DADS “interstate 5797 £\ T L =A% & A
THBY, INSHEZANELZZHEDORIELKERDLIEPTETWE. B snmi%z &
%L, RIEFTH - 72EM LTI interstate 579 DL Y 74 TABZENTBH T, flox
YTATAEREIN T, BIZIE, HT IZE TN D “interstate highway 5797 £\ 7 L —
A1 interstate_highway &\ ) FETIVNLDI Y T 4 T A B I N Tz 22 OB A
BRIZ,  “ibrettist” &\ ) WEFRDPHFRIZ X o THRAIZELL, AEMEZ->TwD. 22T,
“ibrettist magic flute” &\ ) B EAER LEMISE 21T o072 L TAHIEMBT 5 2 L TEN,
“who made magic flute” TIIALEMRTH o722 &5, “ibrettist” VWEERFETH L I EWD
nh. ZOBITH 1 DOHOBIEFEEEIZ, librettist & V) Freebase D 7' 1/87 4 & —3§ 55K

R 2 NEEOLLIZ L 2 EMICEREROZEILOB]
E#R | £y b BRI

o OR when was interstate 579 formed

— JA | INHEEEER 579 FAMESN/2DIX WD TT

HT when was interstate highway 579 made
GT when is the interstate highway no. 579 has been made

X
X
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 | EEOBRZIERL7z0I3HTT »

HT who wrote the libretto to the magic flute

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

Tra who made of magic script

— librettist magic flute

X

X

X

X Mo the magic flute scripts who prepared
X

[}

X

— who made magic flute
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B2t l EVEMICEOREIZEH G35 2 EDRBREINLBITHS.

CDL)RBIDE, NEEVIZALTEIETTIA A IRRGL, ELWT YT 14 714 234
BENBNWT ERFRSTZL YT A TADPERSIND Z EPHEELETH L Z L DHETE 5.
COMEX, ELWIY T4 74 LF0DERTWNEHEORHALHROBETEET L L
TUHETEZLWRMEDNH L. £72, TNOOFHRIEIARERTHEMH L 2EMIGEHROMETH 5
EDBERZOLN, BV EZEZERETEL2HEMGEGRTH VLI L THUHETE LW RRED?DH 5.

K2, B A 72 KT BOMRPEMICERROZALDFE N E 2 6% 3 12R3. 12H
OBITIX, NERELEZ SND “ (television) programs”, “danny devito” (YT 13D I A dH
D), “produce(d)” ® 3 DIFETORMRKERIZEEINTVE25, HT DAHIIEHETE T e do
7z, IEECEZEMCE ZNDH OB Z T 5 &, “how many” &\ ) BRI 4 T &ES
HEGATVDLZEDPRETHLEEZOND. GT X Mo DB § 2 A MR L /-
LC2h, FHAHEVALNT v TLTEATBY, ERESNLIHEFLHLZTEZ T C
OBNE Y, MEOAEZISED L) REMY A T2RTiE%, IEEICHRT A2 LE0H 5
CENbNL. —HT, 22HOBITIE, “what” R “which” &\ 725EDE TN TV 72\ Mo
DEMLTOIEWMT LI EDNTETWL, ZoflLy, B A T2 ITETH-> THOEERE
MRS DD B EEZONL. Leh o, SlEMITEMISED7ZOOMREFE, MEDOE
REZEZDH L) REMS A THEO—F2EHR/T LI L2RkOLNL. BHlY 4 72K TREIEIN
Bt R VT 2720, NIST 27O L) |[THEICESWTEREZRD L Z LITHEL
<, BMEEEADREPLETHLEEZOND.

F 3 B A THEORIUC L 2 EMICEHROELOB

IEfE |y b =ibe
o OR how many tv programs did danny devito produce
— JA | F=— T - MO TLERME T O T2 - AL E 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
o OR what weight class was the fight of the century
— JA [l o—H ] 12 DR T L7zh
X HT what rank was the fight of the century
X GT did any class century of battle is
X YT which rank was “the fight of the century”
o Mo class is the fight of the century
o Tra the fight of the century, > which was the class
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21, KL, Neubig, HEF, #HAK, Ff SEMMERICE (CE U EREERMEREDRE

LFERFEIRICRAE T 20 %2R 418 F. 1 DHOBITIE, YT DALOBMEIROK R S0EA
BoThWRWIHMEDLLTETERL TS, —F, 22HOHFITIEL, OR & HT TIECEDNIE
LWIZOEDLSFARIEMRE 2> TWAh, OR & HT ODEMSEDORRERDL L, XR=T ) —
ADITER AT LTz, THUE, “babe ruth” & “play” DEHZ L TBY, 7V vy 7D
BRI OOV b2 605, ZNHOFIE, Dl d Freedl7 IC& TN D L) R HA
RBEREMIIBNTE, EHE2IELIIZ A2 & Eﬁmﬁﬁﬁ®m£@ﬁﬁ# EOAD

%E%T&‘b\_ & &R L’Clz\% 722l XD HGEREERER e, FFFEEME I L T®
B BB, BRo LFEIHOZED R % 5 REMEIIEE TS 2w,

;hgmmi R L 72 E 6% /Z%A#:mw%@%%ﬁogwgmf%ot:tm;
REMED EZONA. TNEHLPIIT L7203 4 R EMNE Y AT 4% v THERE
ﬁ%:tﬁ%%ﬁ%%ﬁ %ﬂiA%®ﬁ%k?6
522 fi TRz L 912, ABIZE o THD ) R T WEIRRPEMISEICH I LT Wil &
WERRS WIS D 5. ERICEMISEOR K2 Ho &, HMIGEDIEFR L Acceptability O
IS T A BIDRERR Sz, ZO—FlE K5I8, 1 D2HOBITIX, “do you” L9 7L —
ARGl LIZL o TLEBEDEIRIE D > T 5728 Acceptability 1& 1 & 5 X ATV 57,
BERISETIZIEETE TS, ZOBITIINAEFRIZIEL CFIRTETEY, “do you” &\ 7
v—f%ﬂﬁﬁé’kﬁ?%ttbﬁ%?é_&ﬁfét&%x%hé‘205@%?@,i
ZHIEF DOFEIRDENIZ L 5T, GTI1d2 & W) ERWFHEAF TSN Twb. =/ TYT I GT
ki&bfﬁ%%_ﬁb<%ﬁ§hfﬁb3k%ﬁéhfwéﬁ,g%m%®%%ﬁ$ﬁﬁﬁ

R4 ERYEZECIICL L EHIDEEREOH
tv K =ibe

F
aul
fhd

o OR what library system is the sunset branch library in

— JA | Yy b T FHEHEIIEOMEET AT AICHEL T,
o HT to what library system does sunset branch library belong

o GT sunset branch library do you belong to any library system

o YT which library system does the sunset branch library belong to
o 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 | AT = RFEDF—LDEFTLH

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

) Mo how did babe ruth team

o Tra babe ruth was a team player
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5 HETEE HMBSH R 2 )

1IERR | RFEME | B b B

o — OR what library system is the sunset branch library in

— — JA | Hrey b T FHEHIEONERE AT LIIHEL T H

o 1 GT sunset branch library do you belong to any library system

o — OR what are the theme areas at disneyland

— — JA | THRA=Z=F Y FICREDEI%RI)THHY 3Hh

o 2 GT what are the areas to disneyland

X 3 YT what kind of area is there in disneyland

o — OR what decision did manny pacquiao vs. timothy bradley end with

— — JA | Y= X AT AR - T Ty R EOHETHDY F L2,
2 GT did the end in any decision manny pacquiao vs. timothy bradley

X 3 YT which judgment did mannie pacquiao vs. timothy bradley terminate in

Hotz. BHILEO#EEEZ DL, ORE GT D5 areas L\ ) T —< /=7 DL T %
AT THNRTAPESNTZDITH L, YT OXH 53 area &\ ) HEZRT 7TH/NT £ 9355
NTWz, ZoZE,s, BRIUICIELWLTHAZ L L) OAREORBN 2 —H L) E
BThHHLZEeNbrs. 3OHOFITIE, YT IXEAXFATHSH “manny pacquiao” & “mannie
pacquiao” & LTBY, BRIOEHEEVLANLERE 2o Tnb. NMPEAE LA LR T5 & X
B4 OBRFEPEEIN T LTHHAINDL Z D, YT OLIT 3 &) FHlEAM T
LNz EZOLNLDS, MWIC X A2EMISEICBWTIX, FRCEBESFTORTIIERZ:ME
THoHIENZOFNZL N RIEING.

5.5 FE3: BFHEREZAVWCUIAT7Y T In-BRERcHWE
e
5.3 8, 5.4 HiOGHTOMER, BRISEHREE & ik &\ AHB 2 #5o HBEHE R 1L NIST 2 3
T Thotz, L7zo7T, NIST Aa7»Eatiie %5 L) AT 22 FHIEHI LT,
BRISEIE LR AT 2 L R 2R H L. 22 CTFET, ZHROFMIFREL S NIST
AT E VIR RZ ®INT 52 & C, BRMRERERN LT 2089 a5,

5.5.1 EERETE

FIRRN XA POW, fixd NIST OFEWEIERZ M L 72RO BHINEREZ AT 5. AFR
TIX, FERERIZ Moses & Travatar Z HVy, N =100 & L7z, F72, HED72® BLEU+L 12D
WD [ABRDOFEER AT o 72,
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21, KL, Neubig, HEF, #HAK, Ff SEMMERICE (CE U EREERMEREDRE

=6 FIER 100 N A N EIREERRE

Moses

FHRRAL BRISEREE | vs. FEFRZF 1 N b vs. BLEU+1
R 1 X2 b 0.253 — —
BLEU+1 0.285 +0.032 (p = 0.241) —
NIST 0.301 +0.048 (p = 0.078) | +0.016 (p = 0.181)

Travatar

FARALHE BRCEFERE | vs. BIFER 1 XA b vs. BLEU+1
R 1 X2 b 0.218 — —
BLEU+1 0.271 +0.053 (p = 0.023) —
NIST 0.281 +0.063 (p = 0.009) | +0.010 (p = 0.253)

p HITERSEAE DWW CORIGA 1) W ¢ e O#5

5.5.2 EEIER

KO IEBREZRT. $72, HEROTOMRY AT 48— O REHO 71256 OFED
FHIRT. RIY, FIIRN XA NOhh 5@ 2 #IRE17H 2 LT, BRSSO L
T5Z Wb b. FFIZ Travatar & F W2 SEEHETEMIGE 125V, BLEU+1 B L U NIST
AT &% HCTEIFRZ BT 5 2 L C, FEAKE 5% CHRETEZIERMIDEREEA M L L
TW5h. F7o, BIGEMEIZNIST A7 2 RAZGAEOIEEFIE, RINKLEEIZ BLEU+L A
PREOIEER L) QM ET2MEAICH L. IO OMFRIE, WHEIREGRORELIZL > TSiE
WA D EOREXSGETEX A REEZ R L T 5.

REBTHH L7EBRF L, BHEEREOBWSHRPLETH D, KA ATTOFER
RERBFUCHEEH VL Z L3 TE RV, L L, BERISEEE LSO ORI R B2
DWTHIERGR 2 RE(L S5 2 & T, HEHSEREOSWHRE R LPTRTHL EFH
AbN5.

5.6 XER4: B4 L SEXN COBREE CERREREORRBER

EER 1 A5 3 Tld, HESFHERMT 21TV, B EFFREORRICOWTHAE L2, KIZ, H
KL OFFES BT 2 ST EMICE BT, FAOERDPEHOENL D) ol
5.

56.1 T—%tv MER
Haas 52 & o T S 72 A U FERRD free917 2 v I (Haas and Riezler 2015) # ATF-L, Z
DT A Mty MIETNLEM L% Google #IFRS 3B X OF Bing #lEI "2 W T#E L, DE-GT

16 https://translate.google.co.jp/, 2016 4£- 6 A 7 7 £ A
17 https://www.bing.com /translator, 2016 4 6 H 7 7 t A
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+v PBLODE-Bing v b (dE) e L7, F72, 3TITRTFIHIGEY, OR+E v b
WCEENLEMLERERE, A FA27 (JB) 8 NbFa () FEoREEEEIIKEL T
AFHERLTH 50, ZNFNROSHEOEM YLy 2 IER L. RIS, 26503250
Bty b % ZFNRZFN Google BIER B X U Bing MR Z W TR L, ZH-GT £ b (i),
ID-GT v b (JB3), VI.GT v I (#3%), ZH-Bingt > b, VI-Bingt v b, ID-Bing v
FD 6 ODOREFEEM Yy PAER L7 FoHBO2D, JA Ly M % Bing B E W THER
L, JA-Bingtv & (H#E) Z{ERL 7.

5.6.2 FREFHl & ERICEREEDER

B L7299 DDEME v b &2 HWT, 4TIIRTEMIGE Y AT AL 52 EMINE 21T, B
MICERELYFHMI L 7. ZOMRLTHIIRT. KO0, FEFHRFEE Hv 7z H3Eo B
v b (JA-GT) TORERZAEDLEORT. ML), EoZiEIcBEWTh, FERIC X 2B
EREORTIIREZ o TBY, TORELENT L L) 2HFREREHLI I LITEETHL L
25, F/o, hiEby bEEEEE Yy POEMIOEREELSMD L L TR e n, F U
RFEEZHCCTHOSHEMNCL o TRBIZEDNDH DL Z L0 5.

WIZ, 5.1.1 EIRSRHEIR EEOWN, FFA R %2 b < 4 D ORIl R EE 2 Fv T, Bifi CrER
L7290 Mty NoOFREZFHE L7, F-&EME Yy MZDoWT, 538 & FRFICSERT
DEMIBENIERTE T ENEINT2OD 7 )V—TI2505F, &7V —THNTOLEFER E
CEMISEREE L OB ZWME L7z, 7272 LARFEERTIE, FHIEOHACFEET L0 TlE% <,
FLOFFHE & BRI SR (BLIEMTL, ES8AIEMTo) *ERMEH L. £7, £312
IRTHERLY, EOFHEMCBOTORIERE NV — T OPERENIIERH 7V — TR T/RE

0.6
0.5
0.4
1E
% 03
0.2
01 r
0
IA DE  ZH ID VI

GT W Bing OR

8 FkA BRI BT B HMINEAEE
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® 7 AR & BRICEAEEE L OPERE (GT) (ORFUIIEM 7V — 7RO IR ME)

tv ;M | JA-GT (H3%) | DE-GT (Jh3) | ZH-GT (F2%) | ID-GT (J83) | VI-GT (#i) EFFEE

V=7 | EfE | RIEME | EF | SRR | EE | RER | EF | RER | BB | AER | B | SRR
BLEU+1 | 0.120 | 0.000 | 0.048 | 0.000 | 0.129 | 0.000 | 0.069 | 0.000 | 0.115 | 0.004 | 0.086 | 0.000
RIBES 0.057 | 0.004 | 0.020 | 0.004 | 0.099 | 0.004 | 0.061 | 0.000 | 0.016 | 0.000 | 0.058 | 0.000
NIST 0.147 | 0.002 | 0.109 | 0.003 | 0.167 | 0.000 | 0.077 | 0.000 | 0.100 | 0.008 | 0.117 | 0.000
1-WER | 0.095 | 0.003 | 0.083 | 0.005 | 0.115 | 0.004 | 0.122 | 0.010 | 0.071 | 0.000 | 0.094 | 0.001

& 8 ML & HEISEREEE & OWRERE (Bing) ORTFHUIIERE 7 )V — TR DIRKE)

+ v+ | JA-Bing (H3%) | DE-Bing (#13%) | ZH-Bing (#13£) | ID-Bing (JE3%) | VI-Bing (Bi3%) E=E 0]

sVv—7 | EffE | AIEfE | EfE | RIEME | EfE | ASEfE | B | REM | B | REM | B | RIEMR
BLEU+1 | 0.095 | 0.006 | 0.174 | 0.007 | 0.067 | 0.000 | 0.075 | 0.006 | 0.062 | 0.000 | 0.122 | 0.000
RIBES 0.019 | 0.014 | 0.090 | 0.002 | 0.011 | 0.008 | 0.125 | 0.000 | 0.011 | 0.004 | 0.060 | 0.000
NIST 0.104 | 0.013 | 0.200 | 0.001 |0.070 | 0.008 | 0.082 | 0.005 | 0.084 | 0.002 | 0.140 | 0.001
1-WER | 0.042 | 0.005 | 0.157 | 0.003 | 0.031 | 0.000 |0.128 | 0.002 | 0.050 | 0.004 | 0.104 | 0.000

<, EMBIZEWZ EbA 5. IERTIV— T OPEREDHRAK0.200 £ 72> TEHBH X6 OfE
EIARD E/NE VAT, TAUXITIT 2 TR SN2 BERIDERE R & TR S N LRI E
OB THBEZFIH L EDERRTHLEEZONDL. T, 25O EY T LOTEHE
L7z (P ofimodl), & HEPEVEHIREILZNIST A2 7 Th ), KRERTHEH L
EOFHERICBVTLNEEORBEO—EDPEETHL I L) 0025, FESBNOIERT
V=T OWRERBIZER TS L, HELPETIIMMENIH L —T, B¥ETIE 1-WER H'K
KOWERBEF>TBY, SiErcd o TIRL > AN TV D, T3l
SRkt L AT NIST A2 7 & BLEU+L OZE25K & <, MaHiiRE DR TH 2 NEFED—F)T
BICEETHLIENFHTEL, ZoZbhs, &kl LTNIST 227 WWERISEAEE &
AT 50, SENOBMAEELET A LTI BMVHEZ - REZELZ LATE
HEEZOLNL, LHPLENS, Sl > TRZZEHICOWTIE, BB TILEEICE
LETHMTETELY, GRIOLLIOMPLELIND.

6 T&o

KIFZETIE, SEEMEBIEMICE Y AT LA ORELX A L3857, FFERIVEMINE O
RIZHZ L EETAE LT

BARRCIE, BIERREEEEHE (5.1 i) & SEEEErERISERE O (5.2 8) %17V, W
DOMRE G L7z (5.381). TOME, NWEEO—H*EMT S NIST R 2 7 2VE IS SR
ERWHBZ RO Z Eovbroz. TNREMISEICB W TARESEE TH L &\ ) BHEKIZ
LEHT AR THL. —)T, AFFHIiANIST A 27X BLEU+L & o 72 HERHMEL D) 3
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CORERDS, BMEIRSEOREILEIT) LT, SEMITEMICEOREE 2 YUETE 1 HE
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ZD LD R REXHWTREEIRG b s 5 2 LI X 2 EMICEREEOZAL 2 iR T 5 2
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