sl A x Yol B ela]#] #3748 A)23, pp. 205~212, 2013.3 (ISSN 2234-8352 Online) / (ISSN 2234-7925 Print)
Journal of the Korean Society of Marine Engineering http://dx.doi.org/10.5916/jkosme.2013.37.2.205

ANE A" FES A% 394 £F A UE
1 2

(A4 120124 129 27, oA d 0 20139 1€ 109, HAMSEY @ 2013 2¢ 25¢)

A three-step sentence searching method for implementing a chatting system
Won-Pyo Jeon® - Yoeng-Kil Song? - Hark-Soo Kim®
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Abstract: The previous chatting systems have generally used methods based on lexical agreement between users’ in-
put sentences and target sentences in a database. However, these methods often raise well-known lexical disagreement
problems. To resolve some of lexical disagreement problems, we propose a three-step sentence searching method that
is sequentially applied when the previous step is failed. The first step is to compare common keyword sequences be-
tween users’ inputs and target sentences in the lexical level . The second step is to compare sentence types and se-
mantic markers between users’ input and target sentences in the semantic level. The last step is to match users’s in-
puts against predefined lexico-syntactic patterns. In the experiments, the proposed method showed better response pre-
cision and user satisfaction rate than simple keyword matching methods.

Keywords: Chatting, Lexical-level searching, Semantic-level searching, Lexico-syntactic pattern matching
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Figure 1: Overview of the proposed system
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Table 1. Three steps of the sentence abstraction

7Festeh. 1eju o] Wi e] - Foke] wAvL
S 7% HAE Anprt A AIsts FHo)
QAW o}3]7} Asks Hdsoput AMo] Hrj=
o] gink 3 FHoke] dAvt F2 A= 9
gk vy FEold A Ak g 5 vk 2
=

B A PHAAE ofF £E M 1~30AS
SAYE AYSA G, 3R FF A 1, 207
S F 249 ov] 5FE AN FAT A ol &

-
z A4 AR FAGES B9

Table 2: An Example of lexical-level indexing

15 2eH 3 Al 7]
b, & g AP
E 26+ LA WAL IV A
Aol o Fej: wla ALL ?MM'} BAHF 3571 ] A 2
AR
B, | A,
25 A B | WA 3.2 O =& Aol 3 AM
B84 | B AR ke olu] SEdlA A9l B HAlE)
STOPWORD NO NO YES o ) o
GRS R VES VES VES AN E AR Wsloll A ofn] JRE FE3of
Fejzy | AleEOY | AL VES VES s}, o]= J|ubo 2 Alex} urElE F ou] ¥Elo
57154 NO NO YES o B L B s
EE Hgol =% NO \ES YES 2 Hgske] }\—]IJ?_]_O‘]'—TL, ou] & wiF 2 =93}
Fa)xrg TAAREFE NO YES YES ias
A =8o] A YES YES YES
o] Ak YES YES YES
3.2.1 9Ol 2 & 9 oo B M0l
o3 =5 HAL Table 1914 B AXYH 7z & 2 HoMe v FAHE FE3, o 7He
A M AR el i FElk Bl AgHE 2 ofv] Fd A9lsks il thete] AuEh ¥
Fgay 71Ho] ta) 19l e AFEAF B3} =FollA] ARSSE o] AR = Table 3, 4, 59F ol
o] Fel& B4 A¥E BT AQldlth o5 ke Aejgit).
2 19A A WA= A 7pF s o] A Table 514 4 HRE tA 7R RE ARE-SF o] =
g x)o] wrelg ), 2ebAlo A= ALEAF wsle] e L ol Aldstste] AMEE g e A R
& B4 Asg B el 8 eka AR, BAL  Eo] o)@) Wit = 2RE A ARE o)f
FEA, PARE dos AQleth aelm B8 shel A A ofv] £F Al R Aale) v
it £ Aug FelAEs FEao] ARtk Aol A7) W] EFE Folx Ag
T4 Ars 58, g2, AA7)F ATk 3@ A= ouAK F3 % kA Transformation Based
AR} ksl A HARFRE FESle] Aolgtl Leaming(TBL)[11]S o] &3te] F&F3tal, 4 AR
Teble 2= “vb ) WAIZF UR dol*& 2 A Frelag 4E 7Wg o gstel F&3th TBL ¥
2 A01%k o2 WL Table 204 B vkel 2 58 84 3 2 G ARV B9 AY 2%
o] 48 4 ok W WAZF YT dolrell tste] A 49,312 S ARSI Sk A2 A AA
9)o} o] FHepslo] MQIEy] wpio] o]st ARG  oldwm T wiAl oA, vhA} o dx} whAe} o)
24 g diAE T dol"E st E o] o4, WeA ofdat F 89 ofde) 67
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Table 3: Sentence types in the semantic
information
B ki B ki
Yn_quest ion Y/N o] Request 8%
How_quest ion Assert YA}
What_question Agree 4
When_quest ion Reject 53
Where_quest ion WH o5 Describe A&
Who_quest ion Adnire ek
Which_quest ion Greet ing A
Why_question Other 71}

© SH =S A8 918 AREH AL, cof 3]/ ]
IAT/ARGRE 3.2.29] 93l A A3 Figure

Table 6: Examples of lexico-syntactic patterns for
case information extraction

I

2
N ) AZIHHIES]4:J00  Obj

(1~ ]

([~ +]42) [A-Z]HH [ 2= )40 Agt

([~ +]42): [A-Z]+¥+ell Al JCA Bnf

([~ 1+):XpPV MainVerb

Table 4: Modalities in the semantic information

B fomin B2 s
Feel A Behave 35
Exper ience 738 Prefer Az
Guess = Enjoy =7

Hope 3% Opinion BE
Confirm 3ol Other 71e}

Table 5: Cases in the semantic information

B s B RN

MainV T 8 Agt 4

Obj 247 Bnf 5382
Etc 7]Ek

20=%/ 21=PA 22=U 23=EF sp=Describe => sp=Yn_question
16=9 17=PV 18=Al 19=ECS sp=Describe => sp=Other

0=8 1=l 2=e 3=e 5=e 7=e sp=Yn_guestion =>sp=Agree
16=0{® 5} 17=PV 18=%] 19=EF sp=Describe =>sp=How_question

Figure 2: Examples of TBL features
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Figure 3: An example of the semantic information
extraction
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o 7 AA olv] 57 PN So] 4
EA G A% TS AR 7 oo A] A
gk vy PEe 7A=Y 7 Ea4e
185 hY b e ALga

19 e BAR WF Ul AASES 5

o}oq el AdIse) el B ges T4

Table 7: Examples of keyword-matching patterns

719= id Hd 719= id Hd
K&9_ K_3l=ol
K&} K_EH 7}
KS-&3l_ R *
KS-&3hth R} *
K%Ri Rx«]ul— —LFAL.”
RF-EYolop? K o5
R Mot Aok R} #?
REAl 9hof? RYFA 1719

Ko AREAF Estoll A vy A1 719 =5 ofn|ét
al, R AlAE) @3S ofugit), “ 7F 2of3le K

= 19 Hol T wolv} oW o W AL %

shan, w792k Y Ha, A BRE 3

gl olA etz Algatt A ojvwk
A5 EANS ol8T WHL AEA wlol A

7| =7} H+=
t}. Table 82 %
7, 83 22 F Sl7] HES o] gl A|xH Ts)

A B,

ol ol g3je

=

=

Table 8: Examples of lexico-syntactic patterns for
story continuation
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Table 9: Examples of the modified users’ utterances

Y87 Tl wge 484 Ul

TLEHE W YA AET} B Fof el X[uhrh o o

T 3R WAV O Aol M9 Ut e 9 ot o)
TS o A AT EE
arial 22

= H7E & A e dHoF = 7 oA

42 88 Mz 4 HIL B
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w ALES AR HE T AR Prh &
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Figure 4: Distribution of the threshold values
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Table 10: User satisfaction scores of the proposed

FAREaIS
Table 11: Chatting examples according to user
satisfaction scores
AR B w3l o
AREAE  .Fel ui G TE U 39
AzEl s QEE < AgEd WY S E 92
' A ARI] AEE el o
ANzE s g g
AREAL - Flell wro] glotA bl H&7]of
A28l ElEA A~ obd Sl
’ A8 B sE ek dol?
A28 Y2 Bo] 3% w7 Foky
AREAL ) B Ae] U oAl W e Zto]
A28l 1 oft]7t ofEe?
’ AHgA 1 A HelN 1HeE Aol W
AzEl g $2 e o E QHES A Pof
7 wAE SRRow AgeA 9a, 2Fsel
AP A Table 1294 2T ARk WHoR
A% D A A W 2 4, 504 B AR
WEEs} 2% oo R 7t WAlE SYPHoR AL
e W B 52 e Fol dES & T Uk

Table 12: User satisfaction scores of the combined
sub-models

EE FEE A9 A

1 o3 = A4 1.73

5] 222 A 4 ou] =FE
9 ji‘lluu*-/]“]*h_ 9.99
=

3 o3 =7 AM + T 2ly] 1.9

4 ogn) £ A+ o ol/] 2.05

o 5% A4 + ovl > .

Sl gas 2.6
At AlzEe) ¥ ASES S5 8 A
Aol ALgA WEEIL 2, 399 B9-2 Aol
AR QB ALAL Wk MR Abea )
2 98 B P AG AU SH HAES

Table 13, 149} 7t}

Table 13: Precisions of the proposed system
when the as-is utterances are input

A3 Y A AAA Gt 23 3l o5 ASE
1 1.07 o3 = A4 100%
4 +& 24 297 1.29 o] & A4 8%
3 1.61 T 9] 21%
o] #3314 L.75
- 917) 1.41
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Table 14: Precisions of the proposed system
when the modified utterances are input
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