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Open-domain Question Answering Using Lexico-Semantic Patterns

Seungwoo Lee, Hanmin Jung, Byung-Kwan Kwak, Dongseok Kim, Jeongwon Cha, Joo
Hui An, Gary Geunbae Lee, Harksoo Kim', Kyungsun Kim", Jungyun Seo™
Dept. of Computer Science & Engineering, POSTECH
DiQuest .com"

Dept. of Computer Science, Sogang University™

8 ¢
2 dANME QE ZHOMAH SZE £ U= O S AMAE(Open—-domain Question
Answer ing System)2 F&oID SOA TRECH &Dist 2ME IJ&6HRUCH. FE |FEZ 1812
M9 LEE FE HEIPXZE 2ROIUD, B2 MelMAE LSP(Lexico-Semantic Pattern)2
2 T8E 2YHE ME00 E29 BAY REE=s otD, lemma HEHRA WordNet 201, stem
SEHQ 3JHX REQ INAS2R PHE ZYE MHEICH. 0 HOYE HIELZ, AKX S0
ANE SAHZEM XY 28 AME PAMES SEHURAZ URE E=+=E Adetl, XS
(Lexical Chain)2 D3I QIS 2XE2 S50 HAIXIE Mol =98 ZFZSCH &
P A9 MAXE acz, g Hellide 229 EE S0l Ot AL 0%, 0|
HE2 Jl=% LSP OH& Dt AAD (Abbreviation-Appositive-Definition) MelE Sol FEE2 F
Z5t0 H4E HAMSIH =98 ZHEH.
IHE AAHO HSZS WIS o TRECIO QA Track? main taskS EEE F, 200042
H20| 6 TREC a2 XMl mIIE 8 Z 1, MAR(Mean Reciprocal Rank)2 0.3412
TRECOS| A AIAEEN HE 08t d52 BRUCH

M(information  retrieval)Ol  OtLict
20l st 3= 24 M2H J0 1. 0 (document retrieval)Ol2tl $2& 210! CH9].
E ZEZAN3I1J] | HES EHEHT GIOIE b XS H20 gs ugs g1 U= B
Zoli, e HAE z20= LEOICIHIX FE= AWOIX FX ot WE 1 NAHE HAW
2T WOLMCO. S5l eIy & NE OtLIB, M WHA Jot= WEE EE=

I8 32t &0 S35 s0d HAE U882 Xt KOICH. ol 2ABINAM B2 a9 &

2 SotA Chest QY FMAXSOl ol 8 S UdidE J1=0 EHo-3E

£t ARBRNEZRH ES2 88 210 U (question answering system)O|Ct.

Olcist AIAESEE2 AAG LolM 3EZ AE ZM ANAEHD g2, E2A-8F AMAHUHAME &

84

rir

Z{E BK21 #Alol o3 3

[y
»
2
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0ol IIR=E F&ol= £F0| OtLlct, E&9 20l question

metstod 2 DA St Aol RAYUKXIE OIoHsHOF SHCEH.

Tt UHEY ATSBUA 220 UHE &2 I Sl Tagger I

2 SHEB 2HBH010F B0 I——J—I

2 0N fAS N ZEN U g S e

(Answer Type)[11{2][3][5]2 Bo5tD, FE RELEZ oy Answle”yoe

2o OISO CHE 013ILt WordNet 2/0I[4], 019l Formatior Determiner

Z=MNE Jl=8 LSP(Lexico-Semantic Pattern) =Y Normalizer

IHESL, 0l8 HIE2Z X ZEAE 248810 EH RE Matcher

SHES ZHSC. £ ZI2OM 20 U= CLUHE =2 query

cHLHOl lemmaZ EH, WordNet 2l0I, Porter’ s stem@ EH answer type

S 3K REQ INFASE AMESFHH 2AHUAH ZFEE 3 1 B2 ™al (Question Processing)

=30 UE MKl (passage)E «&4sICH, 0 WHAIXKIE

Haez, sgsts 39 QM N2 g 2532 | 2.1 32 |8 (Answer Type)

OH&6tD OlS8 ZHEI D H#AS0 Jt&E =gst ¥ Ar&! J|EH(fact-based) EES[9]0 Uist BZO € %

g2 =0, Y HE2 fd 2 3g |0 mat A FEE 1B H9 L8 2= HNERZXE EF

ZAL 018, WordNet 20l EEZ Jigd LSPE & StCH. 0l EFE= FALCON[3]OIAM MAISID U= 28

5t At 8O E X X5, TREC-81 TREC-QUIA AlEZ2E ZEZ=M &
HMEZ a¥s EEES 085t0 otsUC When

2. B2 A2l (Question Processing) ?" HHY 20 UchideE Sl g8, A2 E9

Ao-8E€ MAHS H A= MEXRE E2EZE oot 20210 HEO0l € 4 A2LE * What year ~ ?” 2t &

= LEOICH. OF HAHUA JHE EQS A2 AAE XL g Ol 9E2t0] EE0 8 = AJ 2o 3 &

HOX Bte A0 RAUXNE IiAs= 200 F1 82 ANE X2 Lisxes 200) RE80CH 282 &dg

Ues A0l AFES OIEQX, XX, @M oIEQ! FEO HER2XZUA &9 180 =00

A, A0l 20 THRXI, OFLIY O OHE £

XIE Hietalior stth. Cisez EQst 2101 #0X+ &t

S 201 O X200 RUXE metsts o, & | | WANTITY - DATE - TIME  PROPERTY

DX sHe 2001 AR oiBolete 1 a0l o | | PANGUAGEUNIT LANGUAGE SYMBOLIC_REP

ABOXIE osts #a0l o= JANcE 2o wop | | ACTION ACTIVITY LIFE_FORM

st NATURAL OBJECT LOCATION SUBSTANCE

18 12 mE N2 2 OsSS YoE0. 9N o ARTIFACT GROUP PHENOMENON STATUS

J(tagger: tree tagger[8])0t A2 Xt ztat meq | | BODY-PART

EALE g3, Noun Phrase Chunkerdt YAIRRE &

XI8tCH, Answer Type Determiner= ZE2Z (SP(Lexico- | 2.2 LSPE 0|28 HY S8 AF

Semantic Pattern)@ HILGH0 HE =& (answer type) 220l et 38 fRES Z2FHols O UAHM A2 A

= ZJStD, Query Formatter= A ZM 2L IHAIX HE BEROHCH. JdU 220 ASAMLE FY R

(passage) & E40IA AMBE JIFYSE ZHSIC. g ZEE £+ Us ER= 220 XNUXA =0k O
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229 FL, A2A AT A2 A FHY HF E=
T oiso QOISR OISO =ASS &M IIAEHOIS
I 2200 CIst 3 s8@sS Z3E & UL, 28, 2
22 HEI oY, HURS FH ZBUAHE AZA
CHal SAI2E O SAIY SHNI 38 | 230 =
Lottt

0l2ist SHS HIE2Z AMEXQ EZZ LSP(Lexico-
Semantic Pattern)22 H8GI0 Y RS ZJE
% QUCH LSP Y LSPZ ESd XAHEQ JESE
£ LUEt= ZER=z F4EU. GE S0, 22
“Who was President Cleveland's wife?” 2
“ %who%be@person” 22 E®E £ UL, OIIA
“%who' LE C %be’ =  Oi3l(lexical)2 UEHWHD
‘ @person’ 2 AIZS &7 JHEESE UHsts 2018
LIEYHCH. “ President Cleveland's wife” = SAIE
IHEIE 0I86t= Noun Phrase ChunkerE &oil head
noun® * wife' JI ° @person’ @2 HBEE[CH LSP2
BEE H22 (ISP rule® EAR MR HBA(RE)S

2 HIWGHo HERE0 ZRECH

Who was Preskf‘n Oevdland’s wife?
Taqoer
WHOMP be/MBD PresidentyNP Qeveland/NP *s/PCB wife/NN 2/SENT
| NP Qe
Who/WP be AVBD [ [President/NP Qleveland/NP] *s/POS wife/NN] 7/SENT

| Nomreizer
Saaho%be@person
y FEMECher
(%anho){%be)(@person) PERSON
TREC-83+ TREC-991 QA trackOlM AIBE MBS XX

st EFE U822 I 3612 LSP 28

A

IHEE HEN KAE BEHE F= IR AIAHY Fe
2 A8E #C Otlich, HAIXIE dE8E HHE M8
=1

- E80 HA

R0 UELIE 20 S0A JEE =0 22R06
HLUL @8led 2oliot = HOHSE HAHSHCH 568342
HEZZ 248 EZ0 ClAEYd SMEEE 0/8dt=
g o CH32 6JtAl §SAES ALESICH

a. of2 Z&otE HAMAUAM of 2 FAIL 2
HAFS 20IE headdt OtY MH, of 2 &
At What kind of dog ~ ?

b. 's& Z&ot= YMINAM C sOSH 2=
name, nickname :@ What was the man' s name
who was killed ~ ?

c. YY¥E A2 FY SAM : Te// me what city

?

d. to-REMNE Sttot= SM Where do
lobsters /ike to 1ive?

e. of €2 A L= 2A : Name one of the
Seven Wonders - 7, Where does most of the

marijuana entering - ?
OIZAM how IS EEM &£
many people did - ?

o
mr
!
=

- 31%E 8y

EZ20 UELHE E2(token) E0HAM EE0E HQAS
LIHXIOF IHE0L "0 =

X 2HE

- 540 -

Q

1L E=3=)
30tX

2o JIRE

Jestol U8 =89 JNEE A2

H
]

H €22 lemma(base form)
. ©, smallestL}t highest
EE2AILE 2A12 d20i= E2

[«]1]

f=]
Tl

=]

w ®

o L

In ox
10

Q@ H e
>
op OO
re
o

o M
> 0
oo b
o ox

v
0
in
M
o
bal
il

E£01J1 <Iof Porter’ s
HHEH stemsS NASZE A
inventer2t &ASY
fiol ZLSIC.

inventer Ol X| 2t stem

Ol <=l o

w
pid
@
3
3
@
bt
—
~
)

inventedE
(inventerS lemma®EHs
SElE= inventOICH.)

A2 WordNet 2IBIE JIFEE ABSHLL.
HAIXIE =g M, 229 shipht 2AH2



steamship® OHEAIZID1  <®Io E6HCH
(steamship® ship2 3tAOCICE.)
-3/ E IEX
lemma JI¥SE BSAER JIEX0F ZHECH DRYM
9 X2 ARGHE UYPHA, A3 HEAMUL B
NE =2 JISXE 21D, SAS HEEBM, FAE 2
JIEXE 2ECH Porter’ s stemmer®l SIGH MsE 3|
YT femma JIYE NHEXQ LROE INEXNE X
=Ch. EATQ WordNet 201[4]E 1 YARE 246t
= 309 20| HAGE IEXE Z=0.

3. MAIXI &€ (Passage Selection)
IR (Information Retrieval) AIAEIOl ZME 2A
OlA DX o= S g1 US WHAXNE &6t
el REez ¥y =C0. 20 XFE JIRE
2Ad UK ZEEol 2 = U= FELE Htote
SHCH, W2tA, dg2 2o =S8 HE
LIEtY Jis4dol =00 & £ U, 0ldE Jt
Heoz ZME 2HE 2E2S(punctuation)oll
T o9z 2astl, s /959 IEX
IAAME MOIY HeiY &=ME oW 2 2FE2
E Jatstch. D30, M SAMUA= 8800t

® £

0x
0

©onE no
ulo

2

0 [ w o (o T S O [
B oL 2w
o
>
0

¥aa!

b

o, AmHstH 0. olgd BRE
b {8 018 M9 (lexicat chain)0l ZXdl=
= QTS £ ZTZ ot MAIXZ 22
2 g + AL o8 M2 FXE
2(UEU) AOIS g2 2 Jtgj2It.
X 49 oz AHuE
Ch. Scorey2 DHEIE IS JIEXIY EOICH. 3K =
o Ao IASE lemmaB EHS WordNet ©{0f, stem®™
EHel &2 % HIWGHe 2N MHaZE A2 HEXNE =
StCH. Score2= DHEE IS AOIQ Jiciet =AM, OH
AE IS £8 DAS 0L WAL B=E

HAINE R4Eot= B2 8 &8 N2z, 01 &

A0 e
o3
o]
0
1
2
Q
4
e
Fl?
in n

200 2ol WAIXS #AS 23

ra

ct.

Score,, = Score, + Score,

sent

Score, = Z weight (qw,) if qw, was appeared in a stentence

x~

=\ weight (dw ;) + weight (dw )

- axdist(j,j+1)
k-1
weight (gw,): weight of query word i

~.

Score, =

x matched _cnt

weight (dw ;) : weight of query word i,
with which document word j was matched
dist(j, j +1): distance between document j and j +1

matched _cnt :number of query words appeared in a sentence

« :constant

4. 3¢ Al

M HMele =2 HAX &0NH B3 SO0 %=
Mo S 2EZ2 (3ot o2 32, EHE0l= &Y
2 2sl. R Y M2 ds SHE FOHAM
stemmer [7], AlAeiA (WordNet)[4], 243 AIRS 0IR
&tCtH.

4.1 ANAE R

Query-term detection
r's
Query-term filtering PRy NS
Answer detection core
s o

" Stop-Word

-1 Term: bij

Answer detection

* Noun-phrase chunking I

“a
Pwot creation
by

(Poster’s) i
4
AAD prou—g:m— WordHet
———y
Answer filtering ’—— Answer scorng

8 2 3y Hel AA8 IA4&

O3 2= &Y X2 AAEe IHd8 2HEC. 3Y
HES 2Y SEE 0I20t0 EHAE IHAIXl (passage)
HolA BY =¥2ES 2AHSICH Pivot2 ZEHZE Z

ol 01 (query term)Jt THAIXI HO0IAM LIEIY O M
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F=O, 0l242 DHAIX &0tA pivot0l X &2 F&

BE0o AN Ol2EC. FEY KE0! LANGUAGE_UNIT

ol

o

o

[

_EQE_?_E.‘ _E_X'ié} 1C.|» O|.§ %X18|> A S'IAE

o O = = o= —
A0 =2odH= 3 l)et F=R0U=  AAD
(Abbreviation-Appositive-Definition) M2lE ol

ARS 2US DsD, BY FEE LA, ZE
LRI pivotOI oLl B %

HEeHES

9,_
=)

HY SEPSE2 MY HAY |z THIELD. O
{8 NS FEE 2 AKX 22 ¢Es0H 8 F

42 XY W3

J2 32 3 3 nX¥g 2uE0. 3y MEE A
81 Lexico-Semantic Pattern (LSP) S8 E AtEdt=
LSP= ZE AN, O3, D210 A0 ¥328 FLEG. B
S MAXZEE LSP 22 HEsS 98 3n Z8gs 2
Z510| Yol +AF MRS ZEots €2 18s9 61
£ R0iot= 0SSN M8 MHM2AZ S},

;= Recource mmahzatwn §—= CSMT loading f—-—.

'\»._
l ™~
AT S
WedNes y'\ <oy

7
Structure construction ’— Morphological analysis

rg
Toksa groupuug lv Unksown word processng

< Category dictionary scarch l\
Muin-word processing I

p— |, Category venfication
Category nay

4 WordNetsearch s
gl Ty

C3MT matching

POS+ase processing l
AT

LSP construction l
Asswer-tyye grasamar . N
- i B & Jusstion-answer type mapping
“» LSP matching & scoring l -——-———-—-J

AD wah heuristics '
18 3 3¢ ha uH

Category rapansion

Category filtering

WHAIKION CHSH B HE IF2 USA M HAHRZ U
=0 MO

- o0 "HE AN 234
80 ¢t o1&z RAE Qb BF MM2 otUe &
20 tHol A St = 1 Olatel <0l B8 JHACH.

oD WFE 652 USO0XH Y WEHEE HAst LSP
ol 14 QA O,

U200 20l

Of RS S WordNet[4]2 AIR5HD
= LBBICL.

APE A0 AIHS Z<0
Mg Zo ¥2 20l IS &2 Category Sense-code
Table (CSMT)Z OI=25t0 6542 20| HZF
HEES ASSCH HE SHas "S= HAR0e e
=2

B B 252 Al MEST.

NAclA

- POStcase Al

?lo & 2AMZS Foll 20 HFE X 28 F=R0=
EAM HABKNHE 286 7 HE IR0 032
Tt (0. “ Newton” Ol “ np” 2 BME JiXi= 30
= X8 22Xt H2X 0122 “ Np” 2 F#). SM0l
WAZXE 0I8dts Olss 202 F20 UHASXOt
Q012 JHNM EE =2 ZAW UHWASXIt S0

H OI8%J! M=20IC.

FTEE Y7 HE2 I 0 29 (0. , 4-2, 4-
3 A2 AMzstH 22 H20WAM d0ie2 38 B
I Blwst 2XIGtE FR0 MAX We EXHs 8¢
sqz Z2dal.

cd@unit_lengthcd@unit_length

lengthl 11414 (4-1)
cd@unit_length%per@unit_time

speed| 1144 (4-2)
cd@unit_length@direct ion%of%the@country

location| 1|66 (4-3)

4.3 Pivot M4
Pivot2 AAZUA F=== ZO E0(query term)Jt
Mders QHAIKE A0AM UEHUE ZR00 MASHCH

Pivot2 AE ZFEJ) € & 2U2H AN We O
20 O Hal A2 HHetHE
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Z 0|8st. Letxoz Ao g0t SY€E HU=2
MAIK Aol LIEILIDIZ BHXISH, DX S22 &2 (0
BHE, RAN S)T 0. 2 MAHUAH= Ol &
A2 DGO pivot MAAIO Porter’ s stemmer [7]2
NAZ A (WordNet)[4]2 OIS8HCH E&, Y =}
2¢] Ojatel 2R0l= 22 HAE T AUCHH SERE
A S8 d4g LDXSCH.

4.4 AAD Hel

Abbreviation-Appositive-Definition (AAD) XM2le A
S Et2 0l LANGUAGE_UNITR! H=0l =&SiCt. 0l2ist
Helot 28 Olge AYELZRH HE RE0 2
AOR L = AN SEFHE FE mES 2FE s+ 2
= 2RI A mBolt. tSe IE KO

Why does the moon turn orange?

What is epilepsy?

What imaginary line is halfway between the North
and South Poles?

What is done with worn or outdated flags?

a0l A

pivot, 2& 2%,

fel= 0jQ ZS&E |6k W ME HEE 080
WordNet2) description22 28 F=E6I0 2F& 11¢
O SOl 9 MO R22H A9 02 description
2 21, 280/E HNSCE. Description LE2 &2
HOE0N UolMdE FY F2 201 HUE HASHH
2 &AE MZTHSICH

L=y uts

22 Pivotdt BE
g 229 2 3
AtOI2] DHE

Et/HIE, Pivot AHOIS Bz AHal, 3E 229 20|
=R )0 Tt B2 Hus

HElJb e & olag EHY 2= AN JEY =2
Ol M52 Brdsitt. [I22 018 Ale2 HEs 240
Ct.
dist,, . ; L/ dist;
Score,»':RP,-m,'( - avg pivor y S! Lir (]__ ls! )
dist e e AADfactor N, 537 dist,..,

Ryivor: 1atio of matched pivots
distyy, piver: average distance between pivots
diSt gy piver: Maximum of distance between pivots
S;: intermediate score of ith Answer Candidate
AADfactor:
if question type is language-unit,
if NE type is AAD, 1
otherwise 4
otherwise 1
Score;: final score of ith Answer Candidate
N,: number of Pivots
1;: weight factor of match type of jth Pivot
dist;: distance between jth Pivot and ith Answer Candidate

distyg,: max value of dist; (14)

Roivore B2 010 THE PivotS2 HIE2, OIE &

Aol B0 410t Y1 0l 23| LXdt= PivotOf
3oHet AL 0.75 (3/4)2 &S JHXH ECh. 2o o
eto] OHE Ereul et ol HIgy g2 TG
DiStagoivor2 PivotS2t2l B2 HElZ 0l H2Iot &o
8 HESLE Y RENH & O ZFZ0 NS S LE
WL S= BEY 20 LSPOl 2ol =58 M 40
Ct. AdDfactor= BY FEO0l LANGUAGE_UNITQI &
Stof A BY =22 20l HEIF AAD ™ealdt Otk
Ol hohMd S8 ZAMZICH rj= Pivotel 0
2 28 M, 2E MA,
et JIEXOL & Dist;i= Pivotlt ®

‘E
u
©

stem OHZ!,
MoHRICEH

| A oA

un
ok
HL
>
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olel Helz2, E AU 2F P20 A

2 X0 HAB EHACH

5. &#

o

o
10
=
i
m

2 MAES ds52 BOGH| {6 TREC-10 QA trackel

main taskOff EIIGHH ZWE MEBoHALD
Ol UCH. TREC-10 QA trackUIA AMEE 2N TE2
36B2 O EFQ AF JIAMERZ FLEEHN A1, 30t
Xl task &, main taskOlA At8E EHE2
HEO ACH 50042 22

100 AACH. “ What is -

Mo
rr

o

2201 GIA0 bick &<

S B B

12

500HE 7
ABAEE ERE A
HEHS HEo HOE

How + EEAH A 32
How do 2
What do 24
What is 244
What/which + & At 94
When 26
Where 27
Who 47
Why

Name a

NISTH A KIZst= &9 1000002l PRISE 240X [6
a9 1000082 THAIXIE &S=atDn 0
NISTOIl MIZEE EE

ZIUZFH

oz dgs FEoUU.

=2 50BI0IE OILlE 2I01D1 Mgt D &
2ol C4eh MRR(Mean Reciprocal Rank)2t@ 2 HOLEICH

o

pa

1
KL Mo

2 509

o0

{10].
RHE= 20 S0AM 22 100120 A 12008 Dt X1S 200
HE20 Ul AHMECZ EIIHE I MRRaS 0.341
OIACH. TREC-9%%E= €cl, HYO0l EMoA %= 22
E el A BIHIME 3E2 EMREE g0
cl= g2 88 222

= I W0 “ no answer”
=)

BototAlh. ol B8 2oy

TH TREC-90I ZOtet &

1]
Ho
Pl
o
2
x
fr
—
%)
=
—
@
x
Q
9
1%
@&
2
25
=1
o

# el (Lexical Chain)E€ 16N QXS 2EE Z#
@3

5t01 WAXNE P46t =HE Z2FEIAULCH. &=

o MAINE Uacez, 3 HaWME 229 HE
ol Wt SA O, SlDIEEZ Jl=& LSP Oja

=

ot AAD (Abbreviation-Appositive-Definition) X2l
S0l BEYE FEOID BHE NHYGIH =HE 2Fo6t
L. TREC-10 QA Track® main task &

JOAB200 et XA ZoF 2D, DHERE orsk Zy

i

(MRR=0.341)& =}

A= NHH XA 220 &M, AABLQ
B ZEE otLie NECE Halg += UESE UEN
Hel 2150l FOE0i0F 80 28 otLiat, gel M0
D A= FMAXNEHMY HE SE S22 2L £+ A
= ASHQ Ho-3Y ANAHEE AT ARI QST
7. 1 28
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