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Abstract

The purpose of this study is to understand the intention of the inquirer from the single text type question in Goal-oriented
dialogue. Goal-Oriented Dialogue system means a dialogue system that satisfies the user's specific needs via text or voice. The
intention analysis process is a step of analysing the user's intention of inquiry prior to the answer generation, and has a great
influence on the performance of the entire Goal-Oriented Dialogue system. The proposed model was used for a daily chemical
products domain and Korean text data related to the domain was used. The analysis is divided into a speech-act which means
independent on a specific field concept-sequence and which means depend on a specific field. We propose a classification method
using the word embedding model and the CNN as a method for analyzing speech-act and concept-sequence. The semantic
information of the word is abstracted through the word embedding model, and concept-sequence and speech-act classification are
performed through the CNN based on the semantic information of the abstract word.
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E 15k ¥ HAES Hole A - 2l
Table 1. Dataset for training and test - Input attribute
No sentence POS
H7E H=AlolEle HIZol|l L2277t A=H| OtEMo|Z LYARES ARZel: [(HIZF, 'NNP'), (H=A[OELS, 'NA), (HIZ', 'NNG'), ...
1 HEENMR? (Olotdzh]
(I have a allergic to phenoxyethanol products. Is it OK with | use Atosafe | ([('l' 'NNP'), ('phenoxyethanol’, 'NA'), (‘products’, 'NNG'),
Milk Cotton?) ... (The rest is omitted)])
ASZ LG Mz AEZRI0f 3ml Fx ol SUZEEH R0 7H2jol elRe? [(AI, 'NNG"), (2, 'JKB'), (LG, 'SL), ... (0l5H2h]
2 (Should | go to the hospital when | accidentally enter the mouth of LG ([('accident', 'NNG'), (-ly', 'JKB'), (LG, 'SL'), ... (The
Living Health Shafran about 3ml?) rest is omitted)])
EZEUMSI0|= Y20| ZEHE MFFRUME op7t 102 FE £2F CH=d| [(ZELOISI0I=, 'NA), (‘H2', 'NNG), (‘0I, 'JKS)), ...
5 | bl (olaHzh]
(Is it dangerous for baby to touch a softener containing formaldehyde ([(formaldehyde’, 'NA"), (ingredient’, 'NNG"), ('Is', 'JKS'),
ingredient during about 10 minutes?) ... (The rest is omitted)])
Fo 712 /M G20| DiHgRIoI ARt QRMEH ME0IVER? [(F01, 'NNP'), (‘ZIZF, 'NNP'), (AT, 'NA), ... (0laHdah)
1496 | (Pure kitchen washer ingredient is a weak acid hypochlorous acid. Is it a ([('Pure’, 'NNP"), (‘'kitchen', 'NNP"), (‘washer', 'NA"), ...
safe ingredient?) (The rest is omitted)])
. mdok giH A Hlole Al F 2] +7(sentence), &2 HENA F
A Azt 2 FAF 7 AIHPOS)E HHE Ao, o] F
1. GlOE] A do) B4 Ak walel dko R, Yo ¥4 A3t
EAH 67 Ak Ak B9 ) vl WY wae) gjeig)
3t 2 NEE ERE Slstel AgssAlFe] AEH 0l o2 AMeHET ¥ 2= AA dolE Al = Ao Rulo] ¥
SO B AW olu|sl:= ¢ I3ty R o] E R E X} - N
U HrEdwe dnlshe doi7h X3 2o #4, 4 7ol gEE st Aw @0 E(sa_label), 19D A% @
o JEla 24 A3 3 FA A Ak 7 EAel e o) E(cs_label)S T Aotk
L A go]BL 4 1 gl AEL o Q3519 s .
— 68 Eﬂ ]a = 8\ = Eﬂv———o Eﬂ ]Eii /\]'o O]'ME]'- % %%oﬂ}q }\]._g_g:]_- §]_6§ En et D0r€(1975)[”]9/] _?,z]—"dg
H =0 M &8sk E o (el el i Z) |l o - = -
=l A AgstetAlFol S “olal-eAF A # g B2 JAZ 7o g Adolu Bhe Qe B4 7
2.7 = 5 sl A X 7 -1235 5 = S
A-FA71EE, (A9 2018, 1. 22.] [BEF2A] A2018-123, 3k A AE o] BEXL ysle] Aot AEE ZHA
2018. 1. 22., 5704 3 1110190 BAIE S A= S8l = QA H 02 ABETAE Holol] 220 JEE T

~ 3

30071

SEAE 235 onstth HA dlole Al 14967 Q1A' ato] Aelalgitt. Ao BEHE slaa fdde
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X 3. 38 Zeia
¥ 2. 8% U HAEZ HOH Al - E33) Table 3. Speech-act class
Table 2. Dataset for training and test - Output attribute
Class ID Speech-act
No | sa_label cs_label 1 labelling
4 | requesting HE floi= mtet 2 repeating
(answgr) (JUngEg p_rodutit risk) 3 answering
5 | requesting HE floi =t - —
(answer) (judging product risk) 4 requesting (explaining)
4 | requesting HME L M2 ol =t 5 requesting (judgement)
(answer) | (judging product and chemical component risk) 6 calling
. 7 greeting
1495 equesting HE Y Y2 2z T 8 prote.st.lng
(judgement) | (judging product and chemical component risk) 9 practicing
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Table 4. Concept-sequence class Xz Fuz 7zt BEw \:]-(Output).

Class ID Concept-sequence
1 £hof Ho
(word defining)
) ofF 2x Mg Input(sentence)
(Safety material information) ‘
3 73 22 z2
(Risk Material Information) P . Model
) HE Slsis To reprocessing Mode
(judging product risk) ‘
5 NE 9ol Bt
(judging chemical component risk) )
—— Word Embedding Model
6 HE % ME ol Bt
(judging product and chemical component risk)
7 none ﬁ
Speech-act Concept-sequence
2. Mot Zd Classifier Classifier
(CNN) (CNN)
B =AM Agteh= A ok 4 Rde 19 134 A4 4
Output Output
o - .
At dEE Fe 2 (Input)> A 2] B H(Preprocessing [ (Speech-act) } [(Concept—sequence)}
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Fig. 1. Intent analysis model
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Table 5. Korean morpheme part of speech-tag table (partial) [12]

KKMA Ei2! Ef1 V1.0 (KKMA single tag V1.0)

(categ [ B2 1 | 222 | B2 Ao
oY) | @ap?) | @ap2 | (tag) (description)
ST
NNG (common noun)
7 YA
NN NP (proper noun)
Ao N\B Bt o|F HAL
(noun) N (general dependent noun)
Eref o GA}
NNM (unit dependent noun)
NR NR A} (numeral noun)
NP NP CHZHA} (pronoun)

A HIE S8 257, NG 2R 9a) 9
39580 £ 79 42 A Wol DAY 430l

T Ede 09 33 o] 7k 49k FAL BlLE one-hot-
encoding W] 0 2 jgule}l Vil WEZE RHH
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tic) Y .8k i (syntactic) Y EE H 3 = A7) vl
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Table 6. Hyper parameters of Word2Vec model

Hyper parameters Value
window size 5
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HE JelE JYstaiadtt o] B3t A LE 29 n x
k vector representation)E Y H Oz B-8&3lo] 3} )
HE #E7E Tk EFE Hste] S35 A (Con-
volution Neural Network)S 53¢ttt £ A79 4
A& P AR 75 A olAM = Googled] HIMEEF
(Tensorflow)E o]£-3sl3th 48 e thsle] 277} z
7+ 2, 3, 4 1Y 29 Filter size)?! 3572 2HE 27} 128
A o) &3le] 7] 19] 7HA(stride) O & =53] 5k W49
e ks Fdith ol & Fate] Iy FRYES AR
A (feature map)©] AJAH T} overfitting WA S ]3] AJA
7424 d 84 T UGS T A 29 AT
(Max-pooling layer)Z} =& oF-(Dropout) A%< AHE-3+S
7, mpEte 2 44 1S g2 ATEDA AZ(Softmax
layer)2 ‘sato] 2t S (st o] 7 o7l S, THE
o] A% T FH s 3 AR e etk A
Ao BE Fia 5 /M 2 e

wE e
£ Adste] 283 1Y 29 Output). = A3 F4L 3}
ot

M ox

73 %!
g o] sto] FEmEE filter size(Fdw ArHE 9
El19] 4715 owldl= gtehrlE), stride(H 3 A4t
Al E7} #3]8k= M5 ¢v]dhe #HeEbvH), number of
filters(ZE1 9] 7HFE oJvlste= getn|B =, ho] 1280]3
35RO HEE AR ZF ZE ] ATt 12870, F A
= 38471), dropout(overfitting WA S $18 A AT U =
A Al AR A S st As 9JrlshE dropout®]
SGEMTE 2gske HHEHE, ol 09 TMbeTE
dropouto] @o] WA ste] e = Aol B, 19 7H7t
+4°5 dropoute] AA WAt ¢ AZ ] 77k F)ol
W, HAe A#4E Uepd stold vy 2@

ol

E 7. s HEY 2H9| 510|H mizio|H
Table 7. Hyper parameters of Convolutional Neural Network model

Hyper parameters Value
filter size 2,3, 4
stride 1
number of filters 128
dropout 0.8
epoch 50

73 3t
Z;
Softmax(x) = - (i=0,1,..k) (1
D"
j=0
2. g 4

A 2o 52 Hrielr] 93 AR AdE
(Recall), 8% (Precision), F1-5%(F1-measure)®|t}. 4
L% (Precision)= At Edo] & F¥ X Cp & A
FY 2 Ca & HIEE, 72 28 WETE A E(Recall)> 4
Al FH 2 Ca T A Bdo] SulEA EE¢ FH 2 Cp
o] v &=, 42] 3& WL FI-H4+= 472 49 72o] 4Y
T AdEe s otk

Precision = | 20.Cal C?Qbfd (2)
_lcan opl
Recall = cd (3)
_ 2 XPrecision X Recall
Fl=measure = Precision + Recall @

2.1. Mot 2ol Mgl 2%t
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< 3 2 UIEE 27 Ade % 8% 2tk

rl
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T 9e gl wEw, B Al 7P 2 9% Al
+= 383} 34 (Word2Vec) 2] 32H]El &= window size 3}
gtrjgolth SAFHAERE ¢ Fof AFFUNLE N
At 8t&351= 7Z-9-(window size 3)E Ut} 2704 et
7Z39-(window size 5) ol BEl= A5 AolE o, 3t
S B 7R A vvEiA B B d5S 89E
AR Bk HE W99 AHFHAE ShETFOEH
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Table 8. Experiment result of proposed model according to parameter change (speech-act / concept-sequence)

2l w0l 013:11“]7]
ol A 2 oz ARk B Al wop
o CLE T
wae) Aol ol B 93 vAE
(CNN)¢] =+2}n|El = filter size ZF&}n|E]o)
H(filter size 2, 3)E AH&ate 4FHET 3%
(filter size 2, 3, )& AH&ste A9 W 2 45
T UoH, ol 1 B2 FFe] THE AH:
5] 8 dee AT 4 Atk ol U

A ST Fgs el o BE HE

Hyper parameters Speech-act classification result Concept-sequ:;r:l::t IR e
Word2Vec CNN
window | dimensio filter number Recall Precision F1 Recall Precision F1

size n size of filters

64 0.59 0.58 0.58 0.60 0.59 0.59

2,3 128 0.62 0.61 0.61 0.62 0.62 0.62

150 256 0.61 0.59 0.60 0.62 0.60 0.61

64 0.62 0.64 0.63 0.63 0.66 0.64

2,34 128 0.63 0.64 0.64 0.64 0.65 0.64

256 0.64 0.66 0.65 0.66 0.65 0.66

3 64 0.61 0.61 0.61 0.63 0.60 0.61

2,3 128 0.64 0.63 0.63 0.64 0.62 0.63

256 0.64 0.63 0.63 0.65 0.64 0.64

200 64 0.63 0.64 0.63 0.63 0.65 0.64

2,34 128 0.69 0.70 0.69 0.69 0.71 0.70

256 0.69 0.69 0.69 0.70 0.69 0.69

64 0.71 0.69 0.70 0.72 0.69 0.70

2,3 128 0.74 0.71 0.72 0.74 0.72 0.73

150 256 0.73 0.72 0.72 0.73 0.73 0.73

64 0.73 0.74 0.73 0.74 0.75 0.74

2,34 128 0.78 0.78 0.78 0.79 0.79 0.79

256 0.79 0.80 0.79 0.79 0.79 0.79

> 64 0.74 0.73 0.73 0.75 0.74 0.74

2,3 128 0.77 0.76 0.76 0.78 0.75 0.76

256 0.77 0.75 0.76 0.79 0.77 0.78

200 64 0.75 0.78 0.76 0.76 0.77 0.76

2,34 128 0.80 0.82 0.81 0.82 0.84 0.82

256 0.80 0.81 0.80 0.81 0.82 0.81

9] 7ol I A YS Aug BRF FRE7] fEel dsel

FolAt RO Hel Itk B AU BS EF9 2
B8 AL A%, A EE AHEATE AU BolA
A Hw 1 A3 2] BEst ok ol ol
AoZ nel A,

2.2 Mot 2t Bf 29 7t H|m M3 Z

At Bl o] A5e gelsty] fldted T AF tlelH
Alol] tigh A|Q Bdlo] A Ao}t B RY(SVM : Su-
pport Vector Machine®”, MEM : Maximum Entropy
Model™)e] 28 A5 v wsigith SVM Zd o] 732
ATote EA s, AEE] AT ASS AHESHA
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Table 9. Performance comparison between proposed model and other models

A 9 59l 53 AT Ugs
(Hakdong Kim et al.:

A% T&F Ao ox Ao A3 AF 55
Effective Text Question Analysis for Goal-oriented Dialogue)

Model General intention classification result
ezl [TETe) Recall Precision F1
SVM 0.72 0.73 0.73
Model Speech-act classification result Concept-sequence classification result
(speech-act /
concept-sequence) Recall Precision F1 Recall Precision F1
proposed model(CNN) 0.80 0.82 0.81 0.82 0.84 0.82
SVM 0.62 0.61 0.61 0.74 0.74 0.74
MEM 0.65 0.63 0.64 0.77 0.77 0.77
B o e T e e FE FHse BEY el 753 MEM Edlo] SVM EdE T tF S~
& 2Lk, oEFE FHd= A5 AR AT il Al Mol ¥ 52 des BEdte JoR
&3 ¢ BF Atk % 9= At Ryt g By Hol At} Iy MEM B9 7|& X2 39 4
P AR AdE e Sith Bdof softmax 3|7 &4 RdS F7leh= WHOR 5
A+ 23 (proposed model)& /\}%6}&1 st HEES 7] wzoll, ol FEFoF 22 A A A 7S
Eisle 499 A5 83, /EE 7oA svM 2d ZA2E 37 T4 B AA 9] 542 WSt glck wet
I MEM 2d$ ARSSI9S EIH et 552 9 A HAY el &1 At XY MEM Rdlo] 5}
T UG o= ARt Rdo] SVM Y, MEM E 4ol H] A B0l ol AT Aol7t Sle Ao Heol At
ato] W3 Al et Bdo]r] WjEQl AR Ho
Xt
SVM Ed& A5 AZE 73t 74 -F(speech-act / v.d =
concept-sequence)l‘%_ﬂ- 1% 2] 92 7-9-(general intention)
U %S 458 gld & Atk o SYM Edo] o]l ERME AGAL EE Sk ATNAY 7
Fo 0o 43 BAS SUse A A hEe A 98 AUSHD ARNAFINE 54 Lol A2k B
o2 wel Atk SyM mao) 9719 3k Zels T A DL ALGSISIT AEAS] SRS Bolol S el
99 Feh2ot 2ol AR AZS BRI AT 450 $7491 Y Bkl FHH AYLE FelsAn. ¥
oA A FRIF 4 ATk T4 e Al B o d A AFelMe s, e 22 AR =g b
TR 22 AY A4 7Y A 27HE B BER FA 2 A, A0l e Y oL FE s A
O AR AZS BRels uAd BA 43 A 27HE U 1?51?1 AT, B NASE ZDS AR S,
Td9o Bgrrl 537 SVM 2de Aot R 13}y MNEE &7 Aol diste] =98tk
Fdo] w7}y upgba Ak Zdo] SVM Ed Bt AT 3% Flsted 149670 9] A2sfSHAF oke] A
st g E Bl Slo B 12 %S EEde Ao =3 HoleE &gt on, A4y Aol et dela £
2 Ho 7 A3f FAF -, o] gy RdS T3 Ao gl vigk
MEM Edof oJgh Al Al £79 49 SVM Zdo AR}, i AEE AR s 2 EdE B A
Hlste] =2 Asg, Al Bl Hlste] W2 A5s B = T I AdE FuEgkth 4Gl Lokt
= FRI & ATk o)X EFoF 2 A Aol A A AREA A o= 24 A9 AlgkE 22 B
2A2Y 99 B4 BdS 0E Sux 2R gL ua A B visel AAe, UL, Bl 457 w8
Y RAE AAL 5 UES sofimax 37 BA BUS A & FAT 5 ANk W B S oy Mg e
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