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Abstract

Online shopping has various advantages over offline shopping. In order to utilize such potential, it is important to
realize customers’ intention in the process of shopping. Once the request is categorized, a proper agent, who responds
to the request, can be easily assigned. In this paper, we propose a method of categorizing types of customers’
counseling requests asked by active or potential users of an online shopping website. The proposed method is
composed of two sub-classifiers which are naive Bayes classifier and Gated Recurrent Unit(GRU) based classifier.
These two sub-classifiers are trained using the document-term matrix and word embeddings generated from a dataset
collected from an online shopping website. Predictions of these two classifiers are combined using ensemble method.
We obtained 87.05% and 88.94% accuracy for naive Bayes and GRU based classifier, respectively, and the
performance was improved by ensembling the two weak classifiers achieving up to 95.29% accuracy.

Keywords
call request classification, naive baves classifier, GRU classifier, ensemble learning

* CNAL 974 #4974 * Received: Jun. 10, 2021, Revised: Jul. 08, 2021, Accepted: Jul. 11, 2021
- ORCID: https://orcid.org/0000-0001-5506-2207 + Corresponding Author: Byeong-Gwon Kang
# LAY ICTEHATAEH AT Dept. of Information and Communication Engineering, Soonchunhyang
- ORCID: https://orcid.org/0000-0001-7487-5748 University, 22, Soonchunhyang-ro, Asan, Chungnam-do, 31538, Korea
ok AT AR FAIF Y e (RAA A Tel.: +82-41-530-1348, Email: bgkang@sch.ac.kr

- ORCID: https://orcid.org/0000-0002-1200-2308


https://crossmark.crossref.org/dialog/?doi=10.14801/jkiit.2021.19.8.119&domain=http://ki-it.com/&uri_scheme=http:&cm_version=v1.5

2]

o

LI 4

A

=
=

719 7}

}

xe]
pi

[e)
< =

J

A
&

T B
—

19

&7

=
=

P

1o

vy

- 7o
]mo_ = 1
N - o o) oM —
N wnmooﬂm_ﬂx%ﬁ_zfaaoo
Hfz*oio — U_v.._Xoo_l @V\E_mﬂz?‘.ﬂoﬂ .
7! Al Wimﬂﬁmetﬂl M__AN - ym-woﬂqq%,_i ™ oy o
;Om..._u ot O ‘Ul ‘mﬂ‘ﬁl ,m;A — O.._ﬂ.L
do = T mu@u,%W%ﬁl%%mmwf%ﬂ.éﬂé_w BT A
Ny Lnﬁﬂgd%ﬂwaﬂ S W E L) M X
B e SN =S X mommsﬂnur%o_eﬂgﬂr ® WO
oy = B om oR ) w ok oo 5 = 2o oy T do BT T o
e ﬂwa,%iﬂm}_ﬁn gL FCnES PH oW
) o %0 hu N o & 5 ToH H — i ) N
K%@% Iy ME_Eﬁ@%ﬂn%wgﬂmmﬂ“EmEMrwrW,? B L=
£ & wp O O 5 nlﬂoF_ N IO ! B U4
= o U . {HEH/TQOMOEZEM%Dm),:f%:g%maﬁo memﬂ%%aq
gy WE T wz@%c_o?%%wfamm mﬂg@l%@ 1GO_E_§W@
%o —_ I iy Q X X 0 1r,|
mzﬂz = wwzr o o mHLon,wmoi L %%M.{W%
3% o W @w%@ﬂ@wA%mM@@%%}w il
i e rw g P T s e T
Y ul O 5 N o mﬂb‘_@mﬂmmaﬂ_zf% = DX Z o %
RIS J oy RED w W B P o AIm N 5 s =
& IS | ey 53 ) o o) Cl
s 2E N @QMQWQ%WHW%wWQ N R
NS N aﬂmm?a_u,wwg_um_.mwﬂfm@Awmmvomﬂwﬂ_a&l I .,%meﬂ‘PE
N Aaaufnoume o ™ @ B N o 1t R <0 oy o @.éaﬂﬂo_e
4 om%®%mm%%§L%§ o oRTETE
— s - E oo} BN o M=y X
m_:o,AmmWrﬂogﬁ_n_onE@J}l NE A _EE%ME%%
zﬁmﬂpﬁ%%i%zrﬂo._@{wﬂﬂﬂ @
ﬂfﬁos%_ggi\ogﬂ B o) W X TETIRT &
%%Mé%&%%%smW@Mé%¢.%%@@Q%héﬁwﬂ%i -
g T oz A A 4%59%7;%%119»0%@% ©ELFTIR RC o o ol
ﬂmﬂﬂ%wl‘;lﬁﬂo_eq‘l_liou_lmxo‘ka \_ﬂmﬂ_ =T ;0E NM o ‘mﬂo ‘mq o Mﬂ.ﬂﬂowa_o‘wrﬂ
noamﬁﬁﬂ‘Vﬂ%ﬂ%ﬂ%ﬂw%%w ﬂﬂomngymﬁﬁ w__mof_go_n»oq
SETELEEeLE @Wﬂ%%@EW%%q%ﬂﬁ%wmwo%@Q%ZE
ol =3 /1o oy ol — = ., ®O K
R T J%x%%m%%ﬁalﬂﬁsﬁ R A tERE T g0
P ﬁ%yﬂbwzaﬂ% O%EM@&w%Q%@g%ﬂ%%w7H%&w
ﬂl.o\ e T T w nh P o o = ") =0 T o = <
%ﬂm%%ﬂ%Mﬂ%%%%wm%wwmmﬂwwﬁ,o%%H?Mﬂ%%%ﬂ%%ﬂ%ﬂ
—_ R R ™~ o o T
mjmﬂgjHfmrmwamwwoﬁwmvmtwammﬂiwﬂ%umwgewoinwo@cﬂ%t#
ﬂl%wﬁo,_mﬂ @Aﬁ MmeﬂuaiﬂrH%%ﬂﬂ_s T %@%%% oy o B
PoATzo_] T:,wiuwrruﬁwﬁmﬂﬂuﬂ_n%o_ ﬂ@du4worﬂur_ﬂumuﬂﬂimﬁ.muwﬂuﬁovﬂAaallo
éﬂ@ﬂﬁﬂcor T B o R Gy Yoo B e _dm g Zo ® 1l T
gl O.__._ i X E_ﬁ = o nD_I e - g W .._.E NN TS o ‘ul _ o N ZT_ S ‘DrU c.LO 1__,._ =
ﬁl,o%d; 11 1@4%7%&; ° L_Lﬂm<_ﬁ§oij_/|1miEﬂ Sl aoﬂ?Wo_e
o0 drlrEo_aoﬂ B R L 1r%%ﬂx°oqé%h T oy ko o A
]1__1_ o - ,I,A‘LI;OLO_E -~ o = s WXO 0 vA117O_/
T EEpE S ;a;oo)wanAwAiog%ouﬂwﬂ%ﬂ%ﬂq}%mTﬂ%.@%%
ﬁ@rliz]ﬂﬂ% xiq.ao]ﬂﬂailmﬁo‘ Eﬂ]v7%Bﬁo = =T
HE%&!,&I%]EEIZLXLPOJ_AI _.Amﬂ_‘_u_lﬂ_lﬁg TN o~ X = - JA_/ZLMﬂ
= % N @ o T — © o = o 5 B 8 o ol RV
S oo Q e = PR g 2B IR W b T
IMﬂMHC,._ i ﬂodﬂ,.ﬂoaﬁro ZL?L\WDATﬂrﬂﬂ_HOO
o NPT W 2 lquo]Nro N —
_/EO,_I/.”%,MPIL,LI‘W = m_.c_l_” Lo}
BB W W o
- O



Journal of KIIT. Vol. 19, No. 8, pp. 119-126, Aug. 31, 2021. pISSN 1593-8619, elSSN 2093-7571 121

o o
Ao 2 o=

PO E AEstdn
H} 7 (Baggmg)»} F2~8(Boosting) 7|'HS &5
o|[HE zdsh= Wolth. WA Y 7%, ¥ HolH

AN T BEIL FA g% dolES HHHt
v ofE £RE sy, SeE Bl A9
g zPile] 43 AR YU AHE 2

B
El
QL
K3
© b

L

g
Bl(Categorical data)®] 4% 7/1E E7719 AAES
22 37kshe HE(Voting) Hc}ﬂg—% Apg-3}a,
428 ™o E|(Numerical data)e] 7% 7H¥ E77|
o] Ado gt HAghs A }Vq A< A
H A EH22E(Random forest)”|'Ho] ATk
289 A9, S HolHY TteAE vt
ozl E771E dsA71aL shed Ew1Y A

o 2,
3E 2%l AF BRE P PHO, )
Z &

O] H7gol “}EE]E]H /‘@/‘4% ofg] &
e ARE Yt HF AAE =353
, HEZAQ HE2AE WMHOZE= AdaBoost,
GBM(Gradient Boosting Machine) % XGBoost 5©]
&2 o]},
ek 2E) 7 (Stacking)®] 7

IE 3 HlolHZ Ao} "Hit =718 SEA
7= WRolty]. HiAolt FAEdM AREd
A 5 g e 2R719 AsE ted &
2 Hoe T 2gske Aol oy}, 23 A
=718 AEA FHd. 7 Hé HE7H §J+~
EQE HFTWES s 2R uﬂE} 7712

[‘UZ: l‘i FFI

Hnes= _T_r7_, PN /‘*EHOM] sof sley, aA
At A Wee £77F A& e 4

=9 o] AZ1HNeH, olE 343l
; .

o of oft 1o fo o A b fu of

Ak Aoz tee % AAE e
Al Re sl 5 Bl el
fio] 719, 03 szt EA0 2 ol

3
%

f
ol
o
O
2

oft
R
e
=
ofo
o
e
=i
Ql',
N
o
il
dlo
1o
[\&]
AR
XN

T
FE T3 A XY @AM i 24,
S 49 24 Weol dsiM DIMY duld WEE
A%t DIMY] A, HolB Hﬂol— =710 Ab
453, Juld WEE GRU 7719 AHgHTh A
gl HE2 F7719 7o wt @A, & o
TN AET AR B 2 BRI TEE O
13} 2.
‘ Ensembling ‘
\ T |
‘ Naive Bayes Classifier ‘ GRU Classifier ‘
T I
‘ Preprocessing ‘

—98 §

AR OX BHE2B o5t X

Fig. 1. Arch|tecture for categorizing the counseling
requests



o 7 1A 39 R
133 GRU 7)4ke] EF7 8
Long Short-Term Memory(LSTM) W4jo] &8 4,
24| 9] 37kA] AlO|EE Zta FAlste Ao nlsld,
Aulo|ES} A F ACEE o]&d] T3
o] St AL 271 wEHA LSTMH HIS=5
Ase HolEE GRUE AlEsTh10]. £ Ao
Pl ME GRU A ¥a1, 9 719E 7
o] ZAH FEo o3 BFe} 7)Yz By A
RNN 7]9ke] 772 MZ o}
oj&3te oy HF/|IE AR
3 Stk
HE Agstr] HsliA, 20T &
A 28 HFAE JL39T &
HAlM B Fexo BF A
< A%, O BRY 2gE A

=

2

717 N Sz 7 A

e
S
>
o
&
ke
2

Job
i

>
[
ke
s

]_

== i
rir

Ao
S
ox

H
JeR

9

S

)
i e

ororfe LT =

=
ofy
!
il

RIS
S

BT ool =
)
(= g
ot
N
ofy

N

A
Y
Mz
e

|
> N g
I-'EI
o
iy
=
[
1o
M
u
>
ful}
krt
Y
pov
H
[\ &)

o
M
e
P
.\ﬂ

S [ VA of R A
o2 du N
*
=
M

Ku)
i
i
L
tlo
du = b

1R ERT Addeln, ER719 NHEE
259 A3(True Positive: TP)S} 2 E7H 43}

(False Positive: FP)2] o2 Aot}

Pla,Nb,) TP
Pla,b,) = P(b) TP+ FP O
Iv. & &

41 At 3 HolHAME

[}

B AFHL i7-1065G7 Z2A|A 16G =27}t

A EF Y

A E Anlo A Fhold 38 HAE o] &3] st
Atk AR HolH AEE 20213 39 293
20219 3€ 159714 Ablue 4r°d2(www.abluestore.
com)e] AF Q&A AlAITAAM FHE 495719 e
w9 84 dHolEe 1 gHEs e E YA
o B agEdMe AETY, WETY, Fi
WHAF ST, ASEO), WHEES), udHEo),
TIEREe) Y] T7HA] MY E VSR A

BORE EHYE o,
diEAE Bop, ‘wetE £of, TIEHEe Y A
BE 4] AE FollA shtE Hddsiof st7] o
wol, 7HEaget AFe] BYX A9 7hsAdol
ZAstH AAE o5 & 13 Zo] HA 49570¢]
o] ZF 113719 BYAE Bt 18y o] BY
A7} wAe dd AgEut B £ gl AL, AA
H AFe EAEA $v FEHHA 7HH g

o] 457 £ 84S V|IFLE, ‘FE Al 7194E W
A WA, FES AEY TF WA, e
2 QA% & AL T 7 AR, A
A AE 55 9z 5 glojq TAF 2/}
jiola, FhEaE] AAE 2R AT Aee
W AgFol B Fo 7 170 EAldTh 1Y
U o] Al aAo] Melg A5} gge YA
staL AT

1. ARBRPZL MESEE AE R8T A 2ROl B

Table 1. Relation between request category selected by
user and classification

Avaliable request types
S DI Etc. |Deliveries| Items
Returns

ltems 8 6 9 115
Deliveries 1 1 118 11
Cancel/Change orders 11 8 9 17
After-Sales service 0 0 0 0
Returns 88 5 1 13
Exchanges 27 0 1 1
Etc. 1 34 2 8
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Table 2. Number of terms according to the categories and
frequencies

Types of Frequency of keywords (F)

request F>1 F>2 F>3
ltems 559 257 154
Deliveries 538 228 128
Cancel orders 214 80 49
Returns 414 174 108
Exchanges 241 101 55
Etc. 340 152 97

3 7 7 M FfE
Table 3. Number of keywords that are related with two
different categories

A B AUB | ANB | AB | B-A

ltems Deliveries | 368 99 158 129
ltems Orders 277 60 197 20
ltems Returns 338 93 164 81
ltems Exchanges | 290 68 189 33
ltems Etc. 333 76 181 76
Deliveries Orders 248 60 168 20
Deliveries | Returns 295 107 121 67
Deliveries | Exchanges | 272 57 171 44
Deliveries Efc. 297 83 145 69

Orders Returns 196 58 2 116

Orders Exchanges | 142 39 41 62

Orders Etc. 184 46 K7 106

Returns | Exchanges | 216 59 115 42

Returns Etc. 249 77 97 75

Exchanges Etc. 201 52 49 100
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Table 4. Reliability of naive bayes classifier and GRU

classifier according to categories

Categories Bayes classifier | GRU classifier
ltems 91.30 99.13
Deliveries 92.37 100
Cancel/Change orders 65.11 97.67
Returns 96.59 100
Exchanges 74.07 59.25
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