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ABSTRACT

In this paper, we propose a hybrid method for the recognition of answer types in the WiseQA system. The answer types are

classified into two categories: the lexical answer type (LAT) and the semantic answer type (SAT). This paper proposes two models

for the LAT detection. One is a rule-based model using question focuses. The other is a machine learning model based on sequence

labeling. We also propose two models for the SAT classification. They are a machine learning model based on multiclass classification

and a filtering-rule model based on the lexical answer type. The performance of the LAT detection and the SAT classification shows
Fl-score of 82.47% and precision of 77.13%, respectively. Compared with IBM Watson for the performance of the LAT, the precision

is 1.0% lower and the recall is 7.4% higher.
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Fig. 1. The Architecture of Question Analysis for WiseQA
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Fig. 2. An Example of Question Focus and Question Rewriting for Evidence Retrieval
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Fig. 3. An Example of Noun-based Sequence Labeling for LAT Detection
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Table 1. Features of LAT for Machine Learning
Categories Features Description
9 A (Position) Word index o}zl £33yl ofd W
Word wof9l @of 9 bi-gram A
3 ) 24 B (Morpheme Info.) Morpheme tag Pel 4 el
Morpheme info. of N position AgH ok ojde] HEAh AR
7N A4 B(NE Info.) NE tag wojo] A B
T84 B (Chunking Info.) Chunking label woj7t x3tE RS dols
Parsing tag o7} E3kE ojdo] & ElL
} Parsing tag of modifier 2] ojde] FE Bl
T4 X2 (Parsing Info.) —
Modifier word T4 o] who] #2144
Morpheme tag of modifier T2 ojde] i g
273 (Question Type) Interrogative type o &AL £3
A F % (Question Focus) True/False g dol7p AR Z Mo EHJEA of R
Table 2. SAT Features which are Added to [11]
Categories Features Description
A %73 (Question Type) Interrogative type o ALY

A=

Word in question focus

bl

3}

o]l wofok Tole] bi-gram #AE

A% % (Question Focus)

Word of £1 position

o]d o] wo]9} wo]9] hi-gram FA4+Y

o] 3 A3 (Lexical Answer Type)

LAT words

LAT o]} bi-gram ##+<4

widAE o] FAE Adsty] s TR REED 745 aEv #RE FA=AE] ATt BEste] ol A AIN
FEAE stolBIE 3% }. o] glelE F A& slFsts e T BskA

AU ATRE QAN VAGERAY] AHE [11]9 A
o] 24 4l Table 29| X} < F7kete] ARSI Table 3. Statistics of Training Data

Q53 Gsle] ZALY e aulpo) val us Sources | The number of questions Description

P R P PR Naver 64,237(78.82%) vlo]® A AINe| Title
Quiz 17,259(21.18%) Ao 2, BAEE,

B Rt ol NIRRT ue o gued 1y o o
g A FUrenh A" AATRE I e E
B 7o) SJuH AN Aoz ouALENS AE Y 7 e o) € (evaluation data)= 487 ='e] AE o2 5867
T 4 olvh A sl ANE o AR Aeyep = ESHHE woEeE gaw f9e Aol et
@olt. on e oz pS NAMES oAk, ‘Aper Ao EE VIRALR JERER AL, AR 3
3PS NAMES )2 tw] AolA] 24347 0% (mapping) Aoz ZAFol FaHrh A A F, H7|(examples)E
Folgle Aolth W, OGGBUSINESS®] 2%, apgpa WA FAZE A e i sin,
Aol A& Aol olF o] &3t VATFoR Q1H
AT es Tue A - o AE 4 IHE Tt "ol 5 pego] ofd A&

TR [o]A], 25, U, 2]
T 5 o del ARE o5 ¢ AAE Jlege g
4. YIHH 0| K 2 folNe] UF WA A= RAUR? [94]
HAL 22l =A]]

7IA8EE A e SEdlolE(training data)& 753t AT 6. A7 Hole £AES YFe 7 mE Yy
ofof g}, B =RdAe ARHEAdS e 5ol o i AE fE u 7o) Eold oAl FAY
2 oF 81500709 HES FRste AFARFEH onA
HHES At gFdolele] 742 Table 3% Zth A 49 A5, B7) glole dwo] HA ¥erh v 4
WiseQAE =2 gatoz st do|gw Al~dolt) 5% HII7F glol= 4 ARoz AHE S §
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AT 6 1ol ANsoloR s ARt %, HliEw
ol gelAE AR oJulE BAY 4 gleh el Hol A
A 45k AR 631 o] wI} A3

l fs
&) glo] Aol AYEA e A2 At

o
>
ol

g Hrhel solry= md
(hybrid model)ell Bt B7H8 25 eYstoivt. 71 ASEE
do] 3t Hre= dGHolHE gate® 10 fold cross
validations Fastdtt. stolBI= REE HrldoE &
dgoz WhE FPAAL. AREYY ANYRIS
3 Ao B o] AES 7ME 4 o r® Fl-Scores
7 =R ol gstgla, quARFELS ded Mg A%
& ojmHFE s AAsE EAolmz A 3E(precision)
& WAAER ol g3isich

e}

Precision = #Correctly Detected ATs(or QFs)
recision = #Detected ATs(or QFs) 1)

Recall = #Correctly Detected ATs(or QFs)
peal = #ATs(or QFs) in Evaluation Set 2)

_ _ 2 ¥ Precizsion X Recall
-eore = Precision 4+ Recall 3

e A4S Hrbslsith Table 49F Table 5% 19
ARE 7| B4 (baseline) & Ab&sta, ZEF3(QT),

B
LS|

AE2AQF)H AFAEFHLAT) AEES F7hstUA
es Wk Adtelrt. o AHFEe Af, =P
Az Adol F7hgd wel 3gEL FsskAn, Ad
&o] AstH= AS ¢ g ok 2y Aded SRy
g O

ARE 7)EA4d (baseline) = AFESL1, F7FE AEAES
XA JeHstE Frlekd MEAd AEE 5, of
498 AAALAT) o] s Mg 2 7198 39
o} ol AFAYRI Y AgnAGHH Alol9 oEAe] A

_%_
the g BT 5 Y= Azl

Table 4. Evaluation Results of LAT(Training Data)

Features Precision Recall F1-Score
Baseline 0.8267 0.7326 0.7767
L QT 0.8293 0.7312 0.7771
(+0.0026) (-0.0014) (+0.0004)
+ QF 0.8455 0.7280 0.7822
(+0.0188) (-0.0046) (+0.0055)
. 0.8466 0.7276 0.7825
FOTEQF 1 0199 (-0.0050) (+0.0058)

Table 5. Evaluation Results of SAT(Training Data)

Features Precision
Baseline 0.7692
+ QT 0.7725 (+0.0033)
+ QF 0.7717 (+0.0025)
+ LAT 0.7775 (+0.0083)
+ QT + QF 0.7742 (+0.0050)
+ QT + LAT 0.7802 (+0.0110)
+ QF + LAT 0.7796 (+0.0104)
+ QT + QF + LAT 0.7818 (+0.0126)

Prhdeleel B 29
SELREREEETEREE 3
Hel= wde] By Yrhdselth uAEHY
g mEs AgEREd dE BoranE ¢

Alsta gtk

Table 6. Evaluation Results of QF and LAT(Evaluation Data)

Components Precision Recall F1-Score
QF 0.9467 0.9375 0.9421
LAT 0.7430 0.9265 0.8247
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Table 7. Evaluation Results of SAT(Evaluation data)

Hybrid model ML model
Models — .
Precision Recall Precision Recall
SAT 0.7713 - 0.7747 -
SAT(big class) 0.7918 - 0.7935 -
SAT@Rank3 - 0.7933 - 0.7882

Table 77 Zo] omAfye] H5& A 3714 B4
o2 Yol Hrletdtt ouARREe onHITE A
W Hzolth iAW HIas ASTFERE AR, H49
(big class) 15719 HE=Z F&EH

A% It} 157he] A4l
Wl g i Ase BrrskAh m=3 AN EHE o
Aedol  £9oa] 39 o Ago] d= AL

(Recall@Rank3)& ¥}otstr] 913k H7ts Fdstdch. A
AuHFE oz 3 H/MAL(SAD = sfolus 24
3 AR 4 7713%9F T7.47%S) A%E=
0.34%2] zFolE Holal glth A W o Ui Hrr4dw
(SAT : big class)= 2+ 79.18% 3 79.35%2] A&2
olx, =% 39 uel &utE guAHFRFIF] U=

f

A%
(SAT@Rank 3)¢] A&&o] 77} 79.33%3} 7882%°Itt. o
oluels wde] ANFRY By AREL Thh v,
Rank3e] AR&S tha ok el 1% vlvke] 5o

2 2 ouE gk @4 AT vt go] FHARLE
Astgudel wdel AW AREA Ase Fo

£ RAE 2] A BHoz selnels H9,

2 =EodAE WiseQAE 913 AERHA2] 7% o
A avfetglon, ARfds AHATRI A A HA
goz FEaith F Aufds A4sy] AsiA 71AS
FEA RS golBs 9 RdS AAEAT o
AAFFE 7IAEEDE £AH4 doled EAE A
atgla, M ARRES usIds i EAR 25
o ZIAS R AR UgE AdEE skl
Add vl AR ARt oA wRE s
A AR dE2dE o] Feogd PHe
afskslh AmATRE A& AT FHRAME ofSA
R S ATREe] A 7wE e tEe o
R RS eae

AL AMARRIES @A A¥sn Aok A EHT
& ol gstel AuTuol U T Ak 8T + 9
7)ol Aolguel AHES AN + drh

Table 8. Comparison of LAT Performance between IBM Watson

and WiseQA
System Precision Recall F1-Score
Rule (Watson) 0.753 0.853 0.800
WiseQA 0.743 (-0.010) | 0.927 (+0.074) | 0.825 (+0.025)

S, BM 9 AAFERY 942 A5 AR
g FHwe Agsa e "
o 719k 7170%k

f o
1%
o
>
N
)
oot
o
fr
=,
5
=5
@
o0
=

7.4% %= ATt

o2 zgsofof & AFE ohE Zrh

AR, AzgloA AAele AErEe A2 E(confidence)
ALty ie gk A7 dasith AEgRde AFE G
AHFEE 7o E AGITHE AT
F83 Aol
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