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ABSTRACT

This paper deals with a method to recommend the combination of items as a group according to similarity to
handle application area such as fashion and cooking, while the previous methods recommend single item such as
a book, music or movie. Collaborative filtering is a method to recommend an item selected by users with similar
tendency based on similarity between users. In this paper, the proposed method generates a set of frequent items
based on collaborative filtering and association rules and recommends a group by similarity between groups. To
show the validity of the proposed method, experiments are performed with purchase data collected from

e-commerce for four months.

.M B alsta® o2 48 Ak AHR1sE MulaE A

Ao =fstar oledl, Akl A g

L Yl Avte E AR @A Al A, F7] % 2L veg Asw ARE F3ste]
(SNS)®] o2 ARAPE Alshe A Re| o] 54 ANEE AES Sk o 243

s Z7skaL glom, B3 HHE 53] 913 T Al=E2 ARAe] A Tl ARE R

ARkt =9 gk S7kskaL Qlek ool met Hsk= of HISRE A ke ARgAlEe] AR’ A

ARE 43 w2 2E ¢ =S Adshs il A olSshe Alxvls 23k 3 ZEd

% 23 A2 gl BAlo] olx| 1 gef?, (Collaborative Filtering)~> 54 A|zx®le] 714 wo]

ol okt AabgdellA AgAke] et AL o] ARSERE darE|FomA] vkt 71919 22kl Ale]

¢ First Author : Mapssi, Co., Ltd., kjw1801@nate.com, % 3]<]
Corresponding Author : Kwangwoon University School of Robotics, akaii@kw.ac.kr, %J3]<]
=3 KICS2016-06-135, Received June 29, 2016; Revised July 5, 2016; Accepted July 6, 2016

168

www.dbpia.co.kr



e
St
p
2
s
vl
oY,
i)
rm

S o83t Jalskd o FA

[l

ol oot
O

)

d
1o
2
o N
s
;
tlo
"
.
=
o
F’F
o,
o
=

| sefslolot itk 3, 35 29 A
of ghek, A, QAo 2 AlR1e] Aol
o mE WES SEdeE Agalr] ol

7]{-_9,] ;ﬂ?‘i_;(j‘ o] Zgl= 7295 o

o
P

5
-

N
pass
v
,%Jm :
il
-y
o o
E’
1o
:oﬁé
2
i
a}%
H
m
g e o dr 2o
>
o

L3

r
¢
p
l
-
f
¢
=)
=
N
o
offt
)

o] FAMES Helksla, A5S P S1%

tfole® fALE 7Hke] 25 A dwE|ES Algk

glt}h A7 73 (Association Rule)2 £3] AREAE

o] Wik & 218hS 2w Algxfe} w3
(e}

T

. 7|Z9 o7 Y

21 Y 22

&4 "l (Collaborative  Filtering)> A5~
(Xerox)®] ZEIE Agzellr] Egt glvj~Eeg]
(Tapestry) Al2~gloll 4] 29 ARg= gl om 7} g5
of] thgh ARgARe] A Zwrt Al7tel| Wt sk o=
b= 7S v R RS Sl aE
Ak Wiolck ollE 0] 93E Fsh= 4+
ARG Aol Wl d3tEel el H3 Als
5 e R *Hi FAH = dskEol gk ARt

fo

HY e F&X} 71ake] &Hel FER 3
Jlare] |l WelE, =Al T ) e bE 4
otk AREAl 7uke] Fel el 7 el s
AREARE] JH T A E nlRo R AMALE 71
TS SAE Aot fARE okE AR8AkEe
43 = "di—‘-{%} 7ke s 54 ARAPE A
3% "kgl 3}E-8 A5l ulo|t) v]=gk 3RS
71 AR Al O}X‘ T o AEES

A FAs AR FHEF 2 AL Hefol e} 3t
& A Ak Al zel] ARSI ARl

3l=e AE % dolel7} W 9ol o el
Hla) Ao g Ak Oﬂ?é ?{"4‘% o] glrh
5 7] el e AR A EE 4
g EE A el EIL 5 2k fAkeE Akt
o Eﬂ /‘11"”‘] g oI53le]
3] = Akksl] $1s
T3 mE AR Y A%&%PA Ae=g At
&

sl o wl, AHALE ) fAREE: efslAl 2]

_{

ol 9 BT SRS JT AHgAEe] 54
AbgAis) B AL ke A Sl AR

e} Wolaleks G} olep,

P el AHAES) 358 AEES 2}
sla Assle] 4 Hele g sk, thE Abg
AEk] AL AN, fAkR AHgAE ulEke.
= ollE ghe Antelel #4252 NS WAl
o] ollck, W WEe] T2 WA thest 2o,

D ElelE 74 - ARSAPE 153 A eg ARgste]
AR E AFE e wHET),

2) FARE AL : 1 RAlelA] bRl el e A-gs)
o] AHgAFE 7kl fAkEE Ak,
3) of|= 7k AXF Y B2 A . AERLE 71

b
b e LE G5l 9 o4 o

s Fel=elA ARAE e frAleE SAshe
2 324 s Fshe 8% 8ok AF
=5 Aklslr] S13F 24 x4¢2% FZAF(Cosine),
f-Z2]€ 7]28](Euclidean Distance), ¥|o]<= A 7|
Z*(Pearson Correlation Coefficient), AF}= Al
(Jaccard Coefficient) o] =t & =l =}
e AsE AHgsIsich

AFIE Alge W S48 2= 7 AA e &+
AE Fetslz] sl wol ARSER A (1) 3ol
AAFEE 4= 9l

AN Bl

JAB) = 40

A7V 1ANBI & A7 ASE A8} B B
AEEE g B39 ASE vhehivl, AUB &
g7} Ask A B F & Helehe A5 EE oY
& g2o] g hehi,

gAY 209 FAREE ko 4] )9} o] A}

www.dbpia.co.kr



The Journal of Korean Institute of Communications and Information Sciences ’16-07 Vol.41 No.07

42 0] 5 iol Hig ASE ANF 3 p,, 5 AR

S 23 B2 AR
>
P =Tyt T @

3714 1= AREAL a7} e As el Hdh
rE AL j7E SRR e gl 1,
*1'9“4 G7F B ol He) JERE A4l Asw gho

=

W, w, = AR s} AHgR j 2] Ak

= el
ek

W WAL AFgale] R Tl 24 A%
& ahs o] Fagh, & ol 24 2

b AT AR A AR, 9] N
FAse ez nkeolxl 34 558 Wrisp)
3t AxE= AU (Precision)?} AH-E(Recall),
measure S°| it} AUE= F3 A x=Ho| AA
P 550] 5 FellA o AR Adsske
o] ug2A, A (3) 2] Akt 4 gk

m]ru

“.ﬂjg

ool ol

TP
TP+ FP

(3
©37]4] TP(True Positive)t 3% 3H5o] ARgx}
7} Adzshe 5 A5E deEllla, FP(False
Positive)= 4% 35o] AR AsahA] =
ol /45 veRdv) FN(False Negative)< F%1
7] @A R AR A s el Tl
ehfm] TN(True Negative) 4= %] ¢33 ofo]¥l
o] AR} AwsHA] = 5l Vg Yehdch
ANEE-2 ARkl Ao e} 4 /‘]é‘%ﬂ«] FAlo]

sk GhBo] 4 BRo| Lok w2, A @)
S} o] A 2 sieh

TP

TP+ FN @

b o g AU T} 28-S T4 F52 sl
upe} e A2 yaldshs 7] gick wehA

B M Adre) A-ES SA asse
F-measure & Aiksle] 4 A5 |22 ARSI
F-measure+= 2] (5)¢} #o] Ak=r}

770

P + TP

TP+ FP+ TP+ FN )
_ 2x TP
2X TP+ FN+FP

F—measure =

2.2 Azt =

e e A Alz=dellx] 7P wel AH-H
71gieln A7t is] AlE QAR 2 7]
dol oot A, Fof, o3t 53 3lo] =l ololdl s
ke 7-ohs 22l 94, °ﬂ T o] 5

==
=
2, 5 25 Skl sk Aol vk 4
o
=
}5

[o5

AAA o2 BR3P °1E§+€ o|Ake] = 7ke]
A3 WS A7)el= oleRe] sk o]E Beks)
7] %18 dlole] wlo]d(Data Mining)2] 3h}el <13k
TS AMEEL

1% 72 (Association Rule)< shte] 72}t AFA
o 23 w2~ 7He] AE AR T o] =Y
43t 73S 2ol aa} & wf o] 83t 5= )= dlo[E]
volid Foleh F2 G Pl Bl Ziel
ARz RS A B AlE e AME
o] FAol| WA= S Felsl= bl o] 8%} =
W, A6 T TPl 2 AFEE opies
A ARy B4 (Market Basket Analysis)ol|4] th5
= FA Sl H-gsirk

‘

HICTELR o) ol i i) oiv] sl
w717k wRksl] el Ak sl b Qe

o] el eI 5 Sl AL e
QNET 2 Ay FHL Wl G 7] 48
sfeh Awd e ZHeks WoEt AXE

(Support), A1Z|%(Confidence), B|ZE(Lift)”} ik
| 3 R S0 o S ) B i o s e
£ 2] Y3 ARAEE ARSItk

AR Tz &r] ol AL N-E T ¢
s o] vk FedEe EES X3k 743H
Arsjglol gtk A Al FollA 45 X9 3
Y& FAlol s APt o= Xé—‘?—‘ﬂﬂﬂ 5@3}
W A} (6)3} zEo] AAFE 4 gich

il

il

P xe} A Y A
AA AN

H~l

Far=AU 4
By

[e:

P(XNY)=

—

Q)

AHgALe] BB ol BAE w2 A4 A2
olefell 27 ool wBo] alvh o] WM
MARREAS) BHE G A} U 25 A5
o] fAkE AAlbel] A1gatel

www.dbpia.co.kr



. 325 Fd Al2H

e
;
A
=
2
fr
N
N
fo
i
s
i,
A
ol
ftlo
N.:)
ol
ok,
£
o

T S P A el FES s
gt % o AlelA Al 18e FAs]

T
Sl Wi "2} a5 k] Ak e’k 4w

489 o1 g

4 o ulero 2 AbgAfsl e,
F HAEE A S, SRS vEe 2 o

WE W FEE FEA RS A
WAl 712 e Belel AbgRte] g
A= o 43+ Anke 2o W el
3ol ALgASh 1 7ol GAEE ARk
& ARk 2% F 352 A Al
AR fARES weko 2 gl v AhgAle]
S Alkshe e ARk,

L
o
oE o

i
o

R

3.1 glgt
AR
Slel A15A] =
g Agte 7 Jvlg zkerh AAdE & Flet
2= At o)
4418 A AR

|
— ==
o m
>~
)=
1z

e odk
<

i
o
o
o,
L)
B3
50
A
E=)
S
=
N
!
L)

1 H
ok of7]A] ik & A3 3 A3 Xe] AR =t

AL AR Hz AR o] BE X2 43
ofwl, Wl 5L Wl 3% Fgke] zoleh kw)
o aE e el aw TR N % e
o] [, 2 EAWCE T GE AFE ML $35 A4
o] Qlavt | APede] ol BuER 7R AT
o2 WM B e P Slel A e
ofeh k-Fa B AT k7] N TR T
s

094 daelze Wbk o gEe AYs
AT T G5 Ol Az A S
W I FESks wolekn ¥ 4 9

g5 A3 Al ) AA =S Akl 0 g

£ 7

A

G2l 2 = Al disl 2= s 2Akeke

AARIE | ol L5 ART & 6w ol
& I g,

32 Al £F

7122 s BHH = AR8AkE 2] fAkES
Anke wf ARgate] g s wnt o] 88k g
7h @skeh 2 =Rellxles a5-S sk Sl
HelS wpom ARgAtel S|l 2k fak=g Al
sk, SfRle] FARES niEoE ARgAle}l I 71
frAES ARkt 29 12 d)le] fAkeE A
ap7] f13t daeEs vERd Aotk

A S B AP} SRS qlesison

Algorithm 1 CalcPatternSimilarity(F, s, R, U)

Input:

F: A set of frequent pattern items

s: Support of F

R: A set of predictive values of
collaborative filtering

U: A set of items evaluated by a user

Output: pattern similarity
1. sim < 0
2: for all i€F do

3: if i€ U then

4: sim < sim + 1
5 else

6: sim < sim + R,
7 end if

8: end for

9: return s X (sim / |Fl )

3 1. Y fAeE AR 93 daels
Fig. 1. Algorithm for pattern similarity

Algorithm 2 CalcGroupSimilarity(G, F, s)

Input:

G: A set of group items

F: A set of frequent pattern items
s: Pattern similarity of F

Output: group similarity

1. sim < 0

2: for all i€G do

3: if i=F then

4 sim < sim + (s / |G )
5: end if

6: end for

7: return sim

T2l 2. 2% fAREE ARls] 1% gl
Fig. 2. Algorithm for group similarity
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Algorithm 3 CalcPredictiveValue(G, s, R, U)

Input:

G: A set of group items

s: Group similarity of G

R: A set of predictive values of
collaborative filtering

U: A set of items evaluated by a user

Output: predictive value of group

recommendation

I:. t< 0

2: for all i€ G do

3: if i< U then

4: t<—t+s

5: else

6: t—t+ (R X5s)
7 end if

8: end for

9: retum t
a2 3. 25 FA ¢E 3 ARk g daEls

Fig. 3. Algorithm for predictive value of group
recommendation
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Table 1. Recommended performance evaluation

method F-measure
Collaborative filtering 0.0977
Frequent pattern 0.12366
Group recommendation 0.15435
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