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Improvement of a Statistical Question-Answering System
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! Department of Computer Science, Tokyo Institute of Technology

Abstract:

We have previously proposed a language-independent and data-driven approach for

statistical question-answering (QA). This method uses word-classes for filtering answer candidates
extracted from a large number of documents. In order to improve the QA performance, this paper
proposes two new methods for measuring word distances and word clustering, respectively. The
proposed methods are evaluated by conducting QA experiments on the NTCIR-3 QAC-1 additional
run. Experimental results show that a system using distance calculation after dimension reduction
based on singular value decomposition and overlapped word clustering achieves 0.275 MRR and
21.5% Topl accuracy, which are significantly better than that obtained by our previous methods.
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IOV EEhBE200FEW = W(Q), X = X(Q)
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P(A|Q) = P(AIW, X) )]
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A = argmax P(A|X)*P(W|A) (3)
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(retrieval model)) &UES, —%, P(W|A) idEIZEHER
ALBEERW OESELRLTEY, BEEFNIC
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EISAFYUTTPNTY XLRAICEENS L L&
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L, ZO{EMN LN OBEOLZ AV THEROKLE
25tHT2 MEERE LAV BEMER », (2)
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&, BRREMAIC K-> TRTT2EMTE LT, &
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_ match(Ry, R;) + match(Li, L;)
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D(wi)wj) =10
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BB owi WK LALE o ICHIET 5 85T w), otEEIRE R
T dI3BEE w; 1T 2w DI 2AE (- D~D)
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M
B P(w|wy) - logy P(wi|wy)
Glw) = 1.0- ; — logy (M)

L(w;, wg, d) = log(1 + C(w;, wg, d)) (13)
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5. 1751 A DS Wy D BEITHIET 2 FI R4
ELTIOHL, 7] Ay 24T 5. ElRdIC,
W iS5l T Ap BERRT 5.

2. 170 Ay ICRBREMREERAL T 3 2075
BL, ThZhm SHRED L r EISHIET 2
BAZBYHLIcb D%, Uy, Sy VE T 5.

Ayz/iy =ﬁH.§HVg (14)
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4.2 I3RS YVTFNITYXLDYE

WRDISZAF YV yPLAY XL, TS =
WKHEKET2FETHY, A2 52 LTRHYT
BROBEMBRENES, JSRORBEL AT
TLED. 220, B 1BBICBOTERES -
TRMLT 9y T IS5 Y T, BEOBHE
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WEeRMNLAT v 72525 ) 72 BRALTTED 2
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4.2.2 A—R=SvTEHFLIEISRGY VY

fi3.2, fid2.1 CHRRAEHFECHEY S AP ERT
SHRE, FEFERIC 1205 ARCOBRET 240,

BEOMEEHOMBELBNC SRy YL rosn
CE[BEMA B D, 2T, RFEETIISETICEE S
1T 3 Clustering by Committee [3] IKET%&, %58
PEBDI SARBTDEIICr5248 TEITWY,
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5 FHIRER
5.1 KERZAH

EFEICLVFRL 8582 5 2 %, HetEL% A
WEHRITEY 27 MTH#AL, NTCIR-3 QAC-1 Ad-
ditional Run @ 757 Bl OBERIXX CiHEi %47 5. FPMskue
&L T, 'Topl Accuracy) & T MRR(Mean Reciprocal
Rank)] @ 2220,

mmféxg?—ymaemuwmmmzauqa
IPADIC 2.7.0 [4] 2Rl CBEBMIcHTILTE L.

TIAF VI ONFBEW, 1T1E, NTCIR-3 WEB
FA7 D 10GB OXEF—F INW10G-015 » 5 HE
B M =300k BR2EALE. /-, BEofE
THRDERIC S NW10G-01 2 v /=,

Mﬁﬁit?éi%ﬁ,@ﬂﬁﬁf—izﬁﬂﬁ%&
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2.0.1b [5] 2T, |U|=5k XETOfH L 7=,

ZANTEFNTCACBEE-ESERMF— %101
KMKU&4X?—5Mﬁ%ﬁ&énkK=2wmw
o7 —52fnre. £, BRI L0%—T— K
HEITI DI, BETIEHMLYTED Y 2 fAPE
LRDH, FRMTHEAFES -y oME LA H
BB B 200 BER FhucH v e, BEY AT —
KDY R NTIE, 5TAKU 74 X5 — % DEBX» 5
RO DB EA 125 BE2 e,

2B, BBW, X TRVEm, n BEEFLE T4
VEEBTFNDONG VAR RABT BN X — ¥ o 17 h
Zh, m=4,n=3,a=20%L"r,
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5.2 WERFELBRRFHEOLE

HEEMERE L LT, ERFETHS DBI LIEET
5 D.MI, DRDF o 3ER%E, 7525V 77N
YXLE LT, ERFETHS CRAND LIRETS
C.TWOPS @ 2 fafi2 M L TE L 7=, 5t 6 HE®
MEISAPHANWT, YATFLOMBEHB® TS /-,

D.RDF T, T RFRT 200, HiEEE%
NRBFONKIBEE (D=3) &L, HBEHE~I b
NWEERT 580 LUHREE Wy OEH H 1 25k &
Liz, ¥/, REEMIOBAIC LV ERT 2 BEH
BRI MVORTTE r 13200 £ Lk,

C.RAND Tit, 7528 T 230 2] KBV TR
L&hTw5500& L7k %7, C.TWOPS Tid, Lt
HEE Wy OEBH 225k 2 L. ¥/, C.TWOPS
TOZIAWT 500 & L7,

DEDOFRHTHERLUAZREI SAERAVWEEED
Topl Accuracy 3% 112, MRR 23K 21T~

HEMBMOEBIIOVWTRL L, EXFETHS
DBI L&YY, DMI® DRDF #FALsS5SZDA
A Topl Accuracy, MRR 2%& BITEW, ZhiE, D.MI
X DRDF 1%, EEEORVWHEHEROZ 2T LG
BT3FEEMAZ LIC kY, MoV REES:
KEREOBHELNFITE DL EX N5,

—H, VIRFUVIPLIY XAITDONWTRB L,
L TOMEMEEMICBWT, EXFETHSD CRAND
&Y, C.TWOPS ©F548 Topl Accuracy, MRR A& &
IC@EV. C.TWOPS Tif, # 1 BT EHuBHECk
BRMNLT v TISRFY I CHEOBWIIMY S
ARFRLIE LT, B2BRTLEZORY M 217>
T35, CRAND KV bBVREOREY S
2NnBoshizborEXSND,

R1: FHEFIIALRAVIFOY AT LHEEE : Topl
Accuracy(%)

20

- - -
~ 3 ©
T T T

Top1 Accuracy (%)

-
o
T

HDo=1
D=2
N D=3

D_MI

30 50 100
D_RDF

774

200

B 2: DMI & EMKTCH r & FHEEHIE D 2 ELs ¥
7z D_RDF ® Topl Accuracy(%)

0.26

0.25 -

0.24 |

MRR

0.23

022

0.21

WMD=1
@ D=2
N bp=3

D_MI

N
\
N

\
\
N
\
N

D_RDF

Bl 3: DMI & EHMRITE r & HACHE D 2818w

7= DRDF D

5.3

MRR

HME#ERBZAVERERTERE

ErdubT (o) N
DBI [ DMI | DRDF
I XF U7 [ CRAND 16.7 174 17.7
FNIYXH [[CTWOPS | 168 18.6 19.5

* 2 BHFI SARAVERFOY X7 LHEEE . MRR

Ll o0
DBI [ DMI [ DRDF
73ZXFTYZ7 [ CRAND [0.233 | 0.237 | 0.242
7A=Y XHs [CTWOPS [0.234 | 0244 | 0.254

L 7= a3 % A /- EERE o s

2S5RFY T TNAY X CTWOPS ICENT
DMI &£ DRDF ZhFhi2HWTHEY 5 X 2EK
L, HBSREA%{T> /. D_RDF T3 oFEfo
BRORTH r LHEHH L T2 RYUF OB OYE
¥D%EZhZFhr=5,10,30, 100,200, D=1,2,3
LELEE, ThPhOMBTHEY S AZERLT.
25 AWT 1L 500 & L=,

MEAREE 2, 3I1TRT. M213& 2 SAlcBIT 2
Topl Accuracy #7RL, [ 31&MRR %RL T 5.

¥, DRRDF O/NT X — % OFALIC & B HEEAD
BEERD L, EMKTED r = 5,10 DEE, Topl
Accuracy, MRR SHITIEEICTE N Z L 2" 5. Zh
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R 3 EIFAFV UV IFEORE (MEMERT
D.RDF %)

Lk )it
C_RAND [ C_TWOPS | C_.OVER
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MRR 0.242 0.254 0.275

13, EREEEICERL o BEOFRERERTE
T, BEI S AREMNGELIDLEXONS, ¥
7=, r=30~200 Tit, KEBIC LB Ra7oEkic
i3, Ho & e LM R Sy, HEHE DI
DWTRTH5L, DOBVWICLEZRaPOEICY,
Eo &Y e LERMRShiey, HEE#RNEL 2
NITHENTBEND L TFTRL T2, ZoXHT
3, HEHE D X AT LMK ERBEYEX
RV Z oz,

DRDF ¢ DMI 2t#¥ 5 &, r=30~200iTB0
T, WMEMTIZFFEOHREL 25 Z L N3,

54 A—n—=359yTEHFLEISAEYY
FEDREE

C.OVER ##AL TERL-BEI S AL TFML,
BRSO WTHRIEL 7=,

W, Y HF BB EE Wy O BEER H 1 25k
Elle. NTA-FIF, FHEIREICBOTIATLMH
BEMBAL RS EFFOERZREL 2. ERRL-HEY
SR, 7 IABAT1,043 T, ONBEERANI 44077
eRof, £oT, W,=300k CHHZ &b, 18
ML 148 7 SARRIMTFT STz Licie 3,

TR ERIIRT, Ko/, C.RAND,
C_.TWOPS CfERL 7= MEY S AT L BBRYTRT. 2
B, HEMEEOEHTIID RDF(D =3, r=200) %
®R L%, C_LRAND, C.TWOPS CHERT 5,85 A —
Z13ffi5.2 TRELICLOLE/RTH B,

#F&Y, C.OVER D44, CRAND ® C.TWOPS
&£ Db, Topl Accuracy, MRR A3¢ BT Z L A%4
M5, Zhit, COVERICLY, HEMSFOEMOM
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TANZELTOMBENEEL DL EL OIS,
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0.275 &lx o7z,

6 HbHYIC

FRN T, FEOFEEACEERSEY AT L
BT, BIEREORIARICHNLhIHES S
ADEBRFEOHRL BRI L /-, MBI ZsL
LU CTHE SR E % v A 20l & RTTEM L - SRR
AWM D20%, JSRAFYTTLIY XA
LT 2BMARICE SIS RF Y et —N—
Sy TRELIZVSAF YD 2 DRIBRL =,

SHEKREAIC L 0, BEFEMERFFICHETHT
HDHT LIRS, BRI, RITER L 5EBR
ZRCIEEME A - N-Fy TRHE LIS AFY
TTE > THERLU I BEE Y 5 ATk Y, Topl Accuracy
A$21.5%, MRR »%0.275 &k ole, 7=, MEHRE
% RV - PR & RTTHERE L A= SRR AV - BERE o
HWERERTIE, MFHIC L B MEEMZIERISEL 2B
b1 0 e RN Al

SBROBBLLTUL, AR5y TRHE LIS
FYUTIIBWT, NI A-FoR@EICL S
HEZEVMLERDIZ LR, T—NRF - OHT
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EERBIeERETLNS.
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