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T, 280, HAF, 2009), @A7TIA MY S FHVHoE dHA
At E35], oupE, YiZdAA CDNow 5 FE2 7|dEc] Hego| ot
ARARD HPAE A FE FEEIT Atk 19929 Goldbergell 2JsiA]
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dgaey A 73 Az dAde FEsh] A8 Aze Hud
BAA%E FH gWEel APeH: soluS FIWe| T ATE



Gl 55}
+ otoldlE IAA FHdFE ZIHoltH A2, AW, ATF, A4
=, 2015). ofoldl Z|¥t HALEHHYL 54 ofoldHlE 7IEClE®E Stof, ARE
Aol os B7HE M7t H$ ofoldlE o]k ofojdlor AHES &
o2 ofoldlEy HIISH HA4E 7INter FH o 1ol EA ofo|do

2001). 12 o, (28 2-20% AR J| gameae] 7EAg A
9e uehin gtk #3 37e] AAHW, Ad HelHE wgoz 3

Y3 uex AEAE gt §AEE ZASh HE@ 76 ofoldel
Be4E Be SAES 2 HE, RE SAES MRS © A}

Vg e ASAE o0 Audth (1Y 2-2004 veht® 23

B ofeldle J1FoR fARE ololge AAT F, AFW Pre 7]
sfgo #2 g ofoldle Fujska ¢re ‘CSA FA i ofeld

Hzdog 2387 At

o



s K
N 5 2 0 N
(18] (o] [+0] O m
o a8 o o a8
— o O [o0] —
o o o o o
1of 1of of o
7l 7 bl 7l 7
™ IV
U K-

o e e i=)

c4

I~
)]
{of {of 1of o 1o
xl xl xl xl xl
20 _
o o o o - ©
hae)
K-

|=!

[C17 2-3] ofold] 7]

3}

AELE,

L
- =2—

at

A g

18 &

E

1
1 9

S

A

BI

G

o]
Lo

i AlQ

]

<



AtH(Domingos & Pazzani, 1997; Sarwar, Karypis, Konstan, & Riedl,

2002). o] 7|2 719 7|F APEEP 7HEY 2 AZt] 2iE A5

o 4 91T, delee] ol ol BolAE FAe 4 ks Aol ek o
]_

W, A8 45 Bde Ash] GHlolEsier sk BelE AgsHA o

N

T
B
rd

=o°l, dlolgol WAlEo] e dds AT 4 Sle At 2d
o Hgolo] 24 AAEE 0| ol A7s} Bue] Y H3 AT, A
Al dlolgel A83e o dsol ¢sttte Hold a8de JdRL v
(Domingos & Pazzani, 1997; Sarwar, Karypis, Konstan, & Riedl, 2002).
dutdom AREA HAort HEY HolHd A¢ EREdo]l AMEHM, o

59 dlolHY A% f7mdolt Sojzk Hal 7ol AL HT

A2 oigh A7 Zs] o]Fojz]al Qth(Al Mamunur  Rashid,
Karypis, & Riedl, 2006; Barragans—Martinez, Costa—Montenegro,
Burguillo, Rey—Lopez, Mikic—Fonte, & Peleteiro, 2010; Burke, 2002).
Adomavicius®t Tuzhilin(2005)+= stolHa= 4 A|ARE A JH

of wat A v 7=z RSk A RA

= 1=
A mde] Agste] FHske AlAHolH(ANRL o, AAE, A7

AFd, 2004). A WAL LS, PLSISH 2& QAL olgste] FUB



mdolup Ho|x|eb skgHo]l ol gEHTV|E THEAZ, AW, HAF, =

AL, 2015).

%%%Ei% 719re] 3 AA"e] Hijt = fE, ARlL, AHA 5
Aol A4 HE=o] $Fo (e, Celma & Herrera, 2008; Zhang,

Séaghdha, Quercia, & Jambor, 2012; 732,

2014), 29 7124% 2F Z1A7F 71E 48R digt #A Fujol2

g o g ShaEil, o AF FujEe AFEel o =

He Zol7] wigol dFHor Frjol=lo] A

wAY =53 HEFS Aoyt Ao oigt 5

of sl FHo] A== Fo olfrsol Al7|Eo

2014; AFE, o)Ay, ek, AL, 2012; 2235, WS, 2009). o]l

o2 9015 PulA, d,

rol rlo

whet ool AYWHY e st 21 Axde] dE AT 2 of
93 gaPEe] AW Adstel, F0) FHES olugt sh= WY
o= AE ol griie, T84, A7, 2019).

oleie AW maAst due] Bt FeHA, AAHA H2 0
o A7e gue o] ZHe TEAQ TANS HAste] mrt Aokt o

Hge) aTsel HESE AR 9 AW AA
o ol§4Y WEHEE FAs| wdst RATHEFEH, A7IH, 2019)



A dugFo FH AFEC] wointdl sk o] gAEo FuhAel FHd T
ZL 7} HlES)A =otR| A= L=t (Cremonesi, Garzotto, & Turrin, 2012;
Knijnenburg, Willemsen, Gantner, Soncu, & Newell, 2012; Pu, Chen, &
Hu, 2012). E3F ol2fet & SO AAZEP O 452 HAR o8&
7 S mESHA] 2 B, e S dFHeRE o8 o wEs)
A FetFEA L olfiE & 4 fithe HolA AFAE TR e (EE
A, A7,  2019). Knijnenburg, Willemsen, Gantner, Soncu &
Newell(2012)+= Fd WEE7F 34 2FE= #do] g, 34 AFE
o|Qlof] okt @Aw g2 Hb=rh1l Sht;. Cremonesi, Garzotto &
Turrin(2012)= 4 AFEC] dABHZN &2 HAHE= ol &3 7ielst

2 olgs ghe WAEAY AW F
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£ oA 2REA4e 54 wEo) Quht YEND Yol Fgel e
g 245t} THE RCEI doh} e HolEth TAFHAl He
b SEHOR VY MEd] 02 LI §Fe FAG 2L 4 gon

S ZAst=d Hgsiti Aol 2017). YEQIA =
0e L2 JHe AR go] 7B AL st ZHFAA0 M B

Lotk (Freeman, 1978).

oo
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B2 @ 4 9k oA == G AR &9t

Aol 5Aoltt. o] k=7t At ¢ HES]

& & 7 (Ao, 2017).
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9tHG.e., Kim, Kim, & Chen, 2012; &35, Z2Igk 2010). 7}, 114 T
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[ 2-2] I YEYIL A& UEYT A+
TE At F9 Uyg
1 YESQZS FAAHS E85 FH A
AAE(2014)
2= Aok
A YESQZS FxH FHg 85t 9
ZFE21(2010) ~ o
AHE Y T AIAH ARt
A
vrx2st 2935 | 1A YES =S gst F™ed
Lﬂ_E_—?fJEL 1O =, @, 1o 'ﬂ ‘F]ﬂ S mlo= o HHE}O
AA74(2009) | FH A|2HE] Ao
1A YEHIE T4, AFAFY BFS
Z83,
i} ol gste] FAHHH FH AlAHC A5
71918H2010) )
o=
A=, A8, | AE HEYIE Aot Fu EE 719
A714(2013) | TAE Aot T AT =&
g, AW, | AE UEYIE TSI S4HAE AEE 9]
AAE(2014) | &3 M2 AEERIE AA
o AE YEYAE TAH T2 FEETH 4
YEYa 487, dAA7,
- , Ao 2 AAEE AES retste] niAldg
Yi, C. Q.(2009) )
A ==
Kim, Kim & | A8y 243 A2 JEQT A4S 2
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A, FEH THAA o]FolHq Lth(Dekimpe, Steenkamp, Mellens, &

Abeele, 1997; Dick & Basu, 1994).
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. PNA 7% @QHE D A 28 X2

3.1 F4 A" 7je

2 Aol A AtstE AHRE FH AARE 7]E ofoldl ZIRE HdH
B Fd Ao AE YESLZ EA(Product Network Analysis) 7|9
= AU 1AFAHE A Qs A mZEAiolnt [1FH 3-1
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Pl P2 P3 PA P5 PG P7 P8

0 0 0 0 2 0 4 6

4 2 1 0 0 0 0 5

3 3 0 5 6 0 2 1 0
e 0 5 3 4 1 5 0 0

=

JEl, AE e RAEE A RAEE ARgete] A(Dsh Zol %

AE it 59 otol’ll FAME cos( P,P))E 5ol 4FET & Ut

cos (P, ) = == (1)

= ofold 7F RAES} Frhw B 4 gk [E -3 (= 3212 ahe}
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Pl P2 P3 P4 P5 P6 P P38

P1 | 1.0000 | 0.6659 | 0.5547 | 0.5547 | 0.4003 | 0.5883 | 0.3805 | 0.1009

P2 | 0.6659 | 1.0000 | 0.3430 | 0.8575 | 0.5941 | 0.0000 | 0.6471 | 0.6655

P3| 0.5547 | 0.3430 | 1.0000 | 0.0000 | 0.8660 | 0.7071 | 0.6860 | 0.3638

P41 0.5547 | 0.8575 | 0.0000 | 1.0000 | 0.2887 | 0.0000 | 0.1715 | 0.6063

P51 0.4003 | 0.5941 | 0.8660 | 0.2887 | 1.0000 | 0.4082 | 0.7921 | 0.7702

P6 | 0.5883 | 0.0000 | 0.7071 | 0.0000 | 0.4082 | 1.0000 | 0.0000 | 0.0000

P71 0.3805 | 0.6471 | 0.6860 | 0.1715 | 0.7921 | 0.0000 | 1.0000 | 0.4991

P8 | 0.1009 | 0.6655 | 0.3638 | 0.6063 | 0.7702 | 0.0000 | 0.4991 | 1.0000

3.1.2 A& YEHT +4

AE HESZ 14 dAE ofoldl fAE 24 dAE Sof =5H A1
AL 710l AL E Higlog2 AFES LT g st AMYEYT, = AR 4

=
& P13 P29l {AREZE 0.66590|H, o] & AES ddsk= HAUS
0.66597F =, [T 3-2]9] % E
A3 MEEolL, 2EH OdH2 &2

FAEolt.
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THA 24 E}ﬁloﬂfﬂ% EEH A HEHAAZAMA 4 =E3H) $44
== Me 2AHERA o|&9 ot S44 i
g SOl HEHZ LH°ﬂ/\1 ¢ kBT g@96te AR &2 SR 9
AEE Yetll= ui7iSAH A (Betweenness Centrality)= &8stk Thef, A
=% A kF o4 AE i FEAT dAEHE AE e w2 mEA
= Zetal & g Sl 7€ AFolME miFAAel w2 dESCl 1
ot A, ZHAEQ SO uAE AF Aol frofulet &

Ae 4 ok SsHIThEH=, AAE, A714, 2013 A4, A4, Yi,

—4

I 870 A& dlAlel dit wiAsAas =& 2
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[# 3-4] 4F YMEHD Ao WASHE <A

P1 P2 P3 P4 P5 P6 Pt P8

mj7f | 0.026 | 0.026 | 0.034 | 0.015 | 0.026 | 0.015 | 0.026 | 0.015
M| 984 984 921 873 984 873 984 873

3.1.4 FAA 71=2] H8
A8 A Ad e 4 Eo mifsAde V1€ 9
Azlel Fuj HsE 3
st gAleIn. 71& %‘%ﬂ%\ﬂ%% S 7l ASE gl miAFHEe 7
Mg Hgalr] =
A

t+o
P .

[ 3-5] WAFHAS HET P o5 HEE A

P1 P2 P3 P4 P5 P6 P P8
c1 0.085 | 0.060 | 0.067 | 0.020 | 0.258 | 0.018 | 0.275 | 0.164
191 903 143 688 875 901 431 371

0.195 | 0.125 | 0.198 | 0.073 | 0.121 | 0.058 | 0.126 | 0.114
073 4877 016 229 235 236 527 022

3 0.364 | 0.233 | 0.576 | 0.254 | 0.116 | 0.196 | 0.117 | 0.052
164 206 508 301 585 951 726 158

i 0.202 | 0.361 | 0.480 | 0.220 | 0.184 | 0.244 | 0.073 | 0.034
532 222 378 586 164 061 943 929

3.1.5 34 g2E A



M

H AgelA 712 Foj ool 9l AL
sttt (2 3-6l= 71E 7o ool 9

o] Eoltt.

rloy

i
i)

[# 3-6] F 71 A5 A2k oA

P1 P2 P3 P4 P5 P6 P P8

cl 0.085 | 0.060 | 0.067 | 0.020 | 0.000 | 0.018 | 0.000 | 0.000
1910 | 9030 | 1430 | 6880 | 0000 | 9010 | 0000 | 0000
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63] 20.84% 415,439 2.36 4.42 3.01 27.23%
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ABSTRACT

A recommendation system based on PNA
collaborative filtering for reinforcing customer
loyalty

Kim, Seung—-Hyeong
Major in Industrial & Management Engineering
Dept. of Industrial & Management Engineering

The Graduate School

Hansung University

In the many industry, the importance of CRM strategies using big
data analysis technology is increasing. However, most of the research on
the existing recommendation models, so the mid- to long—term
relationship with customers after the recommendation activity has not
been considered. In this study, the PNA technique, which applied the
social network analysis method to the product network analysis, is linked
to the collaborative filtering model, we would like to propose a
recommendation system that can improve loyalty. The CF/PNA
recommendation system configures a product network based on
transaction data, and then selects products that can improve customer
loyalty in the mid to long term based on PNA analysis results among
candidate recommended products. As a result of modeling and verification

based on actual customer data in cooperation with outdoor companies, it
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was confirmed that customer loyalty index such as buying frequency,
repurchase rate, and cross—purchase ratio evaluating the qualitative level
of purchasing as well as the hit ratio have been increased. This study
provides strategic insights that it may be desirable to withhold
recommendations from a CRM viewpoint when specific product has not
sure to maintain a continuous customer relationship due to lack of

linkage between other products.

[Keywords] CF/PNA recommendation system, Product Network Analysis,
Collaborative Filtering, CRM
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