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Abstract

Data driven selection methods of weights in RFM Model

Kim Dong-Seok
Department of Computer science and Statistics
The Graduate School of Jeju National University

As we enter the era of the 4th industrial revolution in earnest, various strategies
using data are being proposed in the overall field. This made it possible to devise a
new marketing methodology that can reduce material and time costs and maximize
corporate profits through strategic decision-making.

In a rapidly changing lifestyle, customers express various desires, and in order to
meet these customer expectations, companies can refine and analyze customer
purchasing data to predict customer purchasing patterns and retain existing customers
while recruiting new customers suggesting a way out. Among these methods,
customer relationship management (CRM), which is widely used representatively, can
be analyzed in various ways in connection with data mining techniques as a large
amount of data is accumulated today. The RFM (Recency, Frequency, Monetary)
model is a simple and convenient modeling method as one of the traditional
customer relationship management techniques. However, the most important thing in
RFM model design is to assign weights to each variable, and there is no clear
standard for weighting so far.

In this paper, we propose a weight selection method that can design the RFM model
more efficiently. One of the big data analysis techniques, the K-Means algorithm
represented by clustering, is clustered and selected as the weight of the RFM model
by utilizing the Coefficient of Variation (CV) values of the three components of each

cluster: Recency, Frequency, and Monetary. The purpose is to calculate the RFM



score from the finally designed RFM model, assign it to each customer, and
subdivide the entire customer into five graded groups.

A total of three datasets were used in this study, and each dataset consists of 6,116,
549,019, and 6,919 customer purchase date(Recency), purchase frequency(Frequency),
and purchase amount (Monetary) are included.

Using Python's machine learning library, the optimal K value obtained through the
Elbow method is applied to each dataset, and the final RFM model is designed by
selecting weights through the statistics of R, F, and M wvariables of each group
divided into K groups. Scores were given to all customers and classified into five
groups.

This allowed us to overcome the limitations of purchase data characteristics without
target variables, and K-Means Clustering allowed us to design RFM models with
weights selected in an objective way that reflected the characteristics of clustered

group variables, which enabled better customer segmentation.

Keywords : Customer Relationship Management, Cluster Analysis, K-Means

Clsutering, RFM Analysis, RFM weight, Customer segmentation.
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# iz 2080% Holgtar e ) webs ThEAE AT W 9] 20%9] a7l
Zbe BUgs &t AA uA o velEe JFE mEA £ ks ddl
A Zhekel el

©]2:9(2004)& CRMO| wpAIE d=f 5 shel uA AlEste] Fo4d& F=
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%, 7FEA(W1, W2, W3)E9] §o] 1o] H= AFd 3R Ao BE 499
E F38tal RFM Aol A A9 20% nE9] Hargkat A 259 R, F,
o] 9 20%°] nAES] Hitgs Hlaste] 7HE fAREE gro] ves ke
492 5 HAH 7tsHE AAHs= HAdd AFfHoz WI=0.2, W2=04,
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B. Siva Jyothi(2020) Re F¢Y HFE 72 = Champions, Loyal
customers, Potential Loyalist;, Recent Customers, Promising, Customers
needing Attention, About to sleep, At Risk, Can’t lose them, Hibernating, Lost
2 F 11532e% FE3 32 Norma Ningsih(2020)2 o] 7]o| A LostE " 10%
o2 AE3sE9 ™ Dr. Shailendra Kumar Srivastava(2019)+= Champions,
Loyal Customer, Promising, Need Attention, About to sleep, At risk of

competitors, Hibernating & % 77FA £ 02 F714QA AlE3tE skt
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<29 2-7> R¥% FRi wts &-83ke] F7H4L Al

(4 Guillaume Martin’ github, 2018)
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H 1 E =AF HA

1. 4 g4

(Recency), T-"lHl %= (Frequency), 7"+ ¢} (Monetary)S g3t}

(1) dlelE Al A

dlo]H Al Ax 2000 3¥€ 109FH 2001 3¢ 1997hA] FAlARol Al &Ay gt
6116710] g 1 Ful Agelw 7z nAe] e thpe AFEASH MrE
Lga,

(2) "lolE|A B
o]l B UCI Repositoryell A A& g Online Retail Data Seto =
Kaggle(o| S22 2 24 djg] ZPE)ol A u A3t Ao 713 o] &g
« dlolgAlelt}, o] dolE = 2010W 12¢€ 1¥HFH 20119 12¢€ 9471#] ¢k 1
Wk Ade 549019719 #vj dolH & x§ gt

(3) tlelEHAl C

delg Al C& ml=e] ekl CD v 3|A] CDNOWelA A&k d o] B Al
© 2 Fader and Hardie(2001)e] A7 &-&FAd 1997d 1¥ 14FH 1998 6
] 3097hA e A delHAS 1/102 A AAA] AE ASEA F 6919

_2’]_



<3 3-1> ~ <FE

3-3>2 dHlolHAl A, B, C8] ZF EA o] Aol

<¥E 3-1> doJgAM A - BEAWS Ay

H Label A
ID AW E a7 I A 3=
GENDER A 10 g2, 20 o2k
109}, 20 ZNE 200 SwWEO30d] &WEH
AGE e o ; o %
30t *-RvE 40t 50t o]
WEDDING A& o] F- nE, 71
A, A7, Ay, A&, BF, oo, diAd,
AREA AFA 4 Fob s 24F A, A, A& AT,
=, &
COSTMETHOD | AA|f3 Ae, M7=
SIAb, A, sk () A, A (/5 /aD),
OB 2] T, Y, wARL, "AEE, 959,
Mz, e, T, wHl, /544
d-&4, 71&
SELLING Tl g el WE 5 =l
AMOUNT Tull == G el g F el g
A ) A7]E Y2 ¥A
RECECY T A] 7 °
12171 (10 170€, 2 271, 3:3/1e &)
CNT T 3l g e gk AE G 3l
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<F 3-2> "olgA B - AW Ay

W

Label

=
_ 64 FE=t=4 oJom HA AL =
Il’lVOiCGNO oc:)]'/]:%ﬂdi F‘]:a‘I o1 QO:I/% Eq ‘|4
e}
StockCode FEILE 572tg] A= 4
Description FE AEE A AR
Quantity FEIMNS N Aol FToEE = AE A5
InvoiceDate T-uf A =} Ag 24 AA (MM/DD/YYYY HH:MM)
UnitPrice &7+ w9l 3= (GBP)
CustomerID 3] Yool 39 g Al m=
Country e Tl =7F (F 3871=)
<& 3-3> HolHA C - 244X
g Label A
Vi TheHW S nhag HolE Al AAE ME
V2 LAHT 27 Af A F=
V3 v =} A A A (YYYYMMDD)
V4 Tl R4 g Adel 2= F AE AT
Vo Tl @9 & (USD)
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2. Heldg AAF

AA "ol ASAU oA T #HFol At =EgdetnE =upE
Aol &Estrlel vha ool Atk wepA & AFtol M= <19 3-1>3 2
= oy dAd A4S AH

1A oA, AFA AA EE= A
l

257 RFM 28 < 913 W 44 9 doly 3 WA
l

Al Z2 e ¥ AA
l

4 o uf AEI=Eg 53}

B ool AgE 7 delHAe b WA ASH % oAxE I

ro
Ol
o

o

e,

s AAsAY v ez A= s =9 HolHAMANA A AL
A Holg o Aol= dEAMaet FEIHA0l ASgoer AT wZel s

AAQ AA e A el= 7 dlo]y HR

g AAE 8 R, F, M9 ghez A+
ldl HelHABeE dHolEACe TFwiAYl W= 24 MM/DD/YYYY
HH:MM, YYYY/MM/DD®| DATE" @eil7] witel 7ol ¥= dole] @
g A3t a2 A5 ol gdte] AFPgor WA A e 2 Al Fon s
1k REM 2.3 Aol glolA Alghe] ¥ A<l dolEAlAe] A4+, dlolH
AB] A, vlelEIACY] mtAEM S WFe AASAT mhA o r A DAY

S 7oz Holde A dHoleale nANFAEAES V|For I55te)
of HFHom dolHAA 44707, HolEAB 43384, wlolEHAC 23478 9] 1
2 g dlelE & ZF vlele e Akt

N
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3. ¥4 Y
FolE 3749 doleAe §A4 % A7 o] Rel IDEY RStudio® 3 ol
olel A F4E AHth o|F Pythons| /1A eholHejelel Scikit-Learn

971 %] 2] Elbow Method % K-Means Clustering ¢85S 53 2zt dlo]gAl

fto

448 KAS #Hom TR oF 2 #4 ¥R F, Mgtel B o

=5}
N
r =l

BA
A= o] g3 CV (Coefficient of Variation, ¥ 5 45)E F3l 1 B &S
tol 7}

Fofdh 5 AA S 5 sHeR AEEsal oy A Wy oew
1=}
A=

ofo
ol

A5 AEs T o] & HF RFM EdS dAsta ZF nAd

o

e
oy 4y
mlm

i

N
-

H 2HE RFM 2 ¥ M7

Re HATHL tehls WERA wAe] dAvkt A4 Aol TAEAY o
oE AEES etk delHAAel 9 24 AT wRdel U welR ol
A Qo] dAHoR 20064 FReE AL ol Utk mer Ad@ EEe ¥
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HislE] dlolEe A7 T4 = 3HoR EELE HYS AAsAT dHoldH
ABeF dlo]lEHACE AA dolg 717HS 20%% w5 EA o] RS
oAl A, B, C2 R#tel that W9 2@ EXE= <& 34> ~ <& 3-6>3 £}

<HE 34> dlolHA A~ FEAIZ]el o9k Rere] W9l B R
He (@9 AAd) R & s o &
1744 5 395 8.84%
27he ~ 3704 4 1243 27.14%
474 ~ 5704 3 1166 26.85%
6714 ~ 74 2 1115 13.09%
8/h 4 o 1 551 9.78%
<3k 3-5> HelE A B - Al 7)ol o gk Rate] Wl R w
M (@9 ) R & il = H| &
02 ~ 129 5 868 20.01%
149 ~ 3294 4 880 20.29%
33 ~ 719 3 863 19.89%
729 ~ 1799 2 866 19.96%
180 °] % 1 861 19.85%
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<& 3-6> HolH Al C - 7 7]l o3 Rgtel W9 2 2E

19 (29 2) R % Bl H &
19 ~ 152¢ 5 472 20.11%
153Y ~ 4414 4 467 19.90%
4429 ~ 486 3 478 20.37%
4874 ~ 5124 2 475 20.24%
513 o] 1 455 19.39%

2. Fzat 234

[

Fe= 7o3l+& Yeidls WsEA ‘ado] dnpvt b Fujgl=r1e] g
AFE dERAT 3789 dlolHAl R 13wt e F9-rE dAl HelE 9
53.15%, 34.42%, 51.12%* =AA 2AE7] ol 20%% ded wMES 5
flal Bre] S Hastetuat 13], 23], 33, 43], 53] o] ow dAst3
o= dlolg el 4ol vEol=E Hze A veus ddez 1 ol HolH
°of EHo=w & & vt dolHAl A, B, Co Fgtel oigh W9 2 F¥xXs <&
3-7> ~ <3 3-9>9 )

—

¢

<3 37> HolHAL A - e slarel o3 Fake] We 2 =X

1Y (29: 3) F % W= H &
53] o4 5 299 6.69%
43] 4 216 4.83%

33 3 336 1.52%

23] 2 1243 27.81%

13] 1 2376 53.15%
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F 3-8> dHolHA B - sl o3 Fite] W9 2 £X

He (29 3]) F %% k= H) &
53] o4 5 1114 25.68%
43] 4 388 8.94%

3%] 3 508 11.71%

23] 2 835 19.25%

13] 1 1493 34.42%

<3 3-9> HolHAl C - i slel 2% Fake] W 2 2%

W9 (29l 3) F @ NE v &
53] ol% 5 388 16.53%
43] 4 150 6.39%
33] 3 207 8.82%
23] 2 405 17.26%
13 1 1197 51.00%
3. Mt 4%

Me F TS deEds HFEEA afe] dupiy B F4S A& ds
742 g A FE vepdd diolEAl A, B, C ¥ 20%H% wod vE&R ¥
stk wlolE Al A, B, Co Mgtel g W9 3 #¥= <F 3-10> ~ <i&
3-12>9} 2t}
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< 3-10> HeolHA A - S Hol &g Mgke] ®el H 2X

He (&9 4(KRW)) M @ Bl = H &
129,400 ] 5 893 19.98%
57,400 ~ 129,000 4 873 19.53%
39,200 ~ 57,000 3 877 19.62%
25,200 ~ 39,000 2 861 19.26%
2,000 ~ 25,000 1 966 21.61%

<E 3-11> dolEAl B - Tl ele] <% Mgl W9

!
M
e

Hel (29 32 =(GBP)) M @k S H &
2059.4 o] % 5 868 20.01%
942.3 ~ 2056.9 4 867 19.99%
490.2 ~ 942.3 3 868 20.01%
250.3 ~ 489.6 2 867 19.99%
3.8 ~ 250.2 1 868 20.01%

F 3-12> HelHAl C - Fja ol o3 Mgke] ¥ 3% #¥
H9 (29 23 (USD)) M # HE H &
130.5 o] 5 470 20.03%
59.5 ~ 130.5 4 469 19.98%
32.3 ~ 59.3 3 469 19.98%
155 ~ 32.3 2 466 19.86%
4 ~ 154 1 473 20.15%

BN

oz Z "olgHAl HE H/ME TEE HYE /|Foe&2 R F, M HFES
gtstel R (57)) = F (57) =« MG = 125701¢) Aoz AR gstgrt. o8 =
o] oji3lk do]lEje] RFM Z3%to] (235) <1 A% R#t = 2, Fgt = 3, Mgk = 5=
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<719 3-2> K-Means Clustering®] 4

¢] RFM E3<& A7

H 3™ Ho]e &3}
o] AL AA <28 3-2>9 7}

B 7}
Clustering

oF

OB W 74A 1

aElE s Al 0ol

ol
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<2¥ 3-3>2 dolHAAY] xFE3st o] dlolE dAjejt) dREA o R of
7EA W7E e dlolgAle] AS ixFEstE dsted, R, F, M Al 84w 9

T oohEy] wgie ZEst Bgo] ety EEstE
SHA| %S ASoeE ZAEYE 23E == 4+ vk ugbA Python®] MinMax
of s Est
Fol digh dlelElE 0F-E 1Akele] gez W A7ty <19 3-4>% <I1¥

H4& AAL R F, M 9

3-3>¢] 53 d3E HolEh

recency frequency monetary
0 4 1 63000.0
1 1 1 4080000
2 1 2 440000
3 2 1 78000
4 2 2 350000

<19 3-3> HlolHAAL %F3 oA HolE

M

recency frequency monetary

0 0115385 0000000 0.000987
1 0000000 0000000 0.008074
2 0000000 0014493 0.000622
J 0033452 0000000 0.000087
4 0.033452 0014493 0.000494

<9 3-4> dolHAAY] #E3} o] F HolH
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7o) Elbow Method® SSEZLe] =77} HAslE = AH, = 71877 3473
gt A= AR Kits e 7 et <2d 3-5> ~ <29 3-7>2 4

dolEl Ao Elbow Method ¢ilg] &S A83te] 2z s ==3F Aolt)

Eibaw Method For Optimal &
@
fo
20 |
-—*__‘_“_H_#
R —
° B i 0 1
3
<y 3-5> "HolEHA A¢ Elbow Method L3
Elbow #ethod For Gptimal &
E
PR
g me
g 158
2
f i
4
50 \___
Tr——ge =
2 & 5 a i iz 4
v

<19 3-6> do]EAl B9 Elbow Method L=

Elbow #ethod For Gptimai

“*‘_—*—*

H & g £ 0 iz kS
¥

<y 3-7> Hlo|HAl C¢ Elbow Method 1]~
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delBAMAE <@ 3-5>3 o] Kgkol 490 Z$ol 71717} gharsiA s 4
oz g, deolEABE <19 3-6> K7t 2744 3438 WolAt}r} 35-¢
AAE sl E e S glon welEACE <19 3-7> HAH9 K#
o] 2% oA, HEAow HolHAA, B Ct <1¥ 3-8>3 o] 77 4
7N, 370, 270 AF o2 ERE AT

F8 Awe gen 2ol gl 5 ik Hol
HAAE K#e 42 o] % 47]9 2o

e 2527 2662 M wrkoew 1E30] 185022 M modkth Fake i

ME

K-Means Clusterings %3

e
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52
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el
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WS TL§30] 4872 b wokow 1E29h 1E4E 77 181 1960® S
3 Aol IF 47 ¥ ¥ Aoz yedth Make Hit w3 1529 1§
H =8k A el o 28139 2F 38 w83 xto]E Hth

o

r1r

ol 15 27F el MM wE gt
dolHACE 2719 Ao =znt BRaA=d 215 13 29 o]zt Har ) 4]
aake] mj$- £ zpolE H YT
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FI

<E 3-13> ~ <¥E 3-15>% 7} golHAl A, B, Co] K/l 7284 R, F, M|
EEAHE 2 WEE e

<3E 313> dlo]gAl A - K/l Z2F5¥ R, F, M9 7ls&A= 2 1l

H

7]

W (X) FEEHAZ (S)
R F M R F M

;L

M
L
H1

A A 5.06 2.09 144,501 3.53 2.68 1,088,116 | 4,470

I+1 11.25 3.73 475,902 1.63 6.01 3,945,569 315

82 2.65 1.81 110,191 1.06 1.04 257,495 2,248

83 18.50 4.87 247,456 3.10 2.84 432,141 125

I+%4 6.08 1.96 121,983 0.91 2.29 327,836 1,782

<3 3-14> "HelHAl B - K/l ZFHE R, F, M9] 7lesAH 9 e
BE (X) EEDA (S)
T2 A=
R F M R F M
A A 92.06 4.27 2,04 100.01 7.70 3,939 4,338
a1 153.53 2.22 300 38.10 1.65 1,677 798
152 31.86 5.46 2,709 25.27 9.09 10,746 2,914
aF3 | 29394 1.35 607 45.11 1.53 3,585 626

B (X) EEAA (S)
T8 =
R F M R F M
A A 371.39 2.94 104 178.10 4.18 217 2,347
w1 | 48233 1.48 ol 50.74 1.68 174 1,624
a2 | 12220 6.23 223 36.12 5.90 254 723
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Ih

H 4 RFM 2EO| 75X 4t

oA @A HZ<Q RFM 239 7leAE Addstr] flgh MHo s ShA
K-Means Clustering©. 2 7% 7} 259 s 7|=sA% ¢S &8s}
Ay ol thgk RFM 23 (4] 3-DeolA WI2 R
o] 7bF A, W32 M @59 7txE5 yEldH ojuf W1, W2, W3] &2 19]
S2h=

RFM;, = W1 X Recency+ W2 X Frequency + W3 X Monetary D (3 3-1)

(W1L+ D2+ W3=1)

B oAFoE 9 23 7EAe W1, W2, W3S 27 & K2 254
aEKel et Z+7 R, F, M #9 CV(Coefficient of
variation, ¥ AT)E AtEsta WA JdEHe] v&s &8stz siglon 2

o EAFA (4 3-2)3% 2k,

RS )
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- min(CV,,) (v — Srk)
T oV A eV, OV, L
min(CV,, s
W — ( f/> (CI/;%zﬁ)
CVﬂ—l—CVﬁ+...+Cka T,
min(Can) S,
=g dror, (Ym= g
wl w2 w3
m= wl+uw2+w3’ = wl +w2+ w3’ s = wl + w2 +w3
(M+ M2+ W3=1)
T ot R F M T8 ZE2E0] 32
5, g B F, MO B8 242te) 2}

A

i 1 K— Means lustering 2.2 U 3 15 5
OV, p 1, KN Lo HHEZE R, F M2) OV

min(CV,,, . )« R F, Me] CVHZR

(2 3-2)

CVe HEgs &83 olfE CV7F el 54 dEdd CVe %
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flo
+
e
L
K3
=
N
fo

s B ATl

<E 3-16> dolEHAl A, B, Col W3t 7} X

W1 W2 W3
golHAl A 0.4039 0.3168 0.2793
dio]g Al B 0.2498 0.4095 0.3407
golg Al C 0.1558 0.5447 0.2995
<3 3-16>3 o] ZF "HolHAle] K/ JdozHE dojdl 7taAE A&
o] (2] 3-3)7} #Zo] FE RFM E&S AA Y.
dlol Bl A A) RFM = 0.4039 X R+ 0.3168 X F+ 0.2793 x M : (2] 3-3)

d o] Bl Al B) REM = 0.2498 X R+ 0.4095 X F+ 0.3407 X M

ol Bl Al C) REM = 0.1558 X R+ 0.5447 X F+ 0.2995 X M
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A4 AT 23

H 12 2 ME=

1. RFM A4 ¥

N
f
=
o
X
4z
2
i)

+ RFM = R, F, M Al 7HA] 849 o= A4kd
o b AAT HF RFM BdE S (A 4-D3 o] WESRE &3] RFM
Scoreg T3 F A Fogitt RFM Scorev= HA 20858 i 1004 7k
A9 s 7

REM Score = (W1 X Recency+ W2 X Frequency+ W3 X Monetary)/5>100 @ (2] 4-1)

dielelel weh HAAH Hugel AR s F Jden & dTelAs
<HE 471> ~ <GE 423> 2ol Z dolEAle] Ha EETF ol Fo AT HolE Al
A <3E 4-1>= 2t 1459 RFM Score A57F A 26336458 i 1007
HA FolEglem F 118709 a4 W7F YEE T 2633685 Fot> 1
1A R, F, M 72 103, 2.0, 18684.1% eI 1008 S HFof &
e 1.0, 10.1, 452490.5% e}

—
©

oo
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<3} 4-1> dl°o]E§A A - RFM Scoreo| W& RFM %3t

)

RFM Score R 34 F 3¢ M B3 HN=
26.336 10.3 2.0 18684.1 17
28.078 6.5 1.0 154309 191
31.922 10.3 2.0 33043.2 44
32.672 13.0 3.0 22500.0 1
33.664 6.4 1.0 32275.8 140
38.828 1.0 8.0 42300.0 1
91.922 2.6 9.5 640796.8 28
93.664 1.0 4.0 255114.3 7
94.414 1.0 7.8 95602.0 10
100.000 1.0 10.1 452490.5 19

HolHAB <3 4-2>= 20858 Alzsto] 100874+ 9] A7k Fol=9lem

= 118719

EE

<3 4-2> dlo]HAl B - RFM Scoree] & RFM 3+

917} vhergt

ol
N

H

L
! -

RFM Score R #H¢ F 3¢ M B+ HE
20.000 282.5 1.0 146.4 330
24.996 125.6 1.0 142.4 146
26.814 27175 1.0 349.8 208
28.190 236.6 2.0 165.4 26
29.992 51.8 1.0 161.0 129
90.008 477 8.6 5003.7 101
91.810 6.4 4.0 2923.0 17
93.186 54 6.9 1536.2 120
95.004 22.0 10.2 57975 198
100.000 5.0 176 10813.8 367
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ol EAMC <& 4-3>% 208 5-E 10087b4] dveEpstoen F 73719 A4 W9
E EAth 3709 HeolEAl Fol 2 FrF b AL v Ao e g
7V AA dEebsn dlelHACe A EEA A Eolgk A& RFM Score’}
94.01091 27} 3] Mgte] Hre HH 2336522 AUAA £ 2S 2 F 3
+H o] customerIDgke] 190191 14 e] R, F, M #kol Z+7} 445, 56, 6552.7=
oA Z AT F Qv Fe Zy] wFolvh A 1A 23479 s Maks
7o g2 WhHxes AES dS u 655279 S 7 1901 7o) 191= e}
o 2919 Mgk 194358% 8 387t W& AolE& HAdu. AA= 1901 1L
ME& Al9letal RFM Scoregs ©HA AFEdlS o RFM Score”t 94.010%1 7<)
R, F, M H& 698, 5.8, 10528 A std ks HArh drkx o= olelgk o
FA (outlier)= A7&gk EAedl b £ TS wA7] "ol Atk 55 3
AAFA R o] o] FX7F on] YA A= A% dom 53] nA AR
sto] Afol= VVIP, VVVIP 55 722 " &8d 5 37 wLol & a7
NA = o] FA AA GAE AXA Ut

¥ 4-3> flo]g Al C - RFM Scoree] W& RFM H 9 ®Hlx

RFM Score R H& F 3¢ M B+ U=
20.000 528.2 1.0 12.6 163
23.116 499.6 1.0 12.5 159
25.990 521.8 1.0 23.7 139
26.232 4744 1.0 125 149
29.106 500.2 1.0 23.6 126
90.894 248.0 54 95.8 30
93.768 460.3 24.7 2335.2 3
94.010 68.4 5.8 106.0 34
96.834 250.3 7.4 308.7 80
100.000 574 11.2 424.3 234
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ol#& A wolEHA A, B, C B2 #A uAL oz RFM ScoreE £33
22 Boad T e G AE mMe] zt= HAEE JFow £ 5o =3

o ® AEststitt

kAl FodE RFM ScoreE 7|l 2 A dlo]HE 20%% &L vl&2] 570
9] seor HAAY %5 E Diamond, Platinum, Gold, Silver, Bronze® A3}

A ME AT FE Qbd o A9t 24 5F RRY dolEe REs} Ay
1}
=

<H 4-4> HlolEAl A, B, Co T3 A5 W9

t ’

dolHAA gl o] E AB g el AC

Diamond 632 o 90 o] 84.9 o]
Platinum 90.8 ~ 63.1 63.6 ~ 88.2 093.8 ~ 83.1
Gold 48.7 ~ 554 464 ~ 63.6 369 ~ 522
Silver 40.8 ~ 48.1 33.2 ~ 454 29.1 ~ 35.1
Bronze 26.3 ~ 40.0 20.0 ~ 31.8 20.0 ~ 26.2

<HE 4-4>¢F o] SME AEsE 7 Jd2 2085 AlFoRE 1684 sdT

Y
o
bl
T
—r
2
D
R
82
fo
P
o
Jo
r o
ok
4»

izdl ol 7t dlolEAle] i W
o SAolt R, F, M@ FHaE W97 th2v] wiolch do g4 Ax 632

o149 7% Diamond R 9] L= =7k A dolE4 B 907 o4, welel 4l



B

84.9 o]FolofoF Diamond F ol

Ce

Dataset £

Dataset B

Dataset A

silver  Eronze

Dizenond Flathwm  Goid

@ e e w e o @

mamond Matium Dol

glver  Bronze

Goid

RFM_Low

£
g
£
]
]
w
"
2
£
&
=
&

RFM_Level

FFsi_tevel

el

2B

)

-
cl

Ho

A, B, C¢

Al

<9 4-1> "oy

ml

1
B
i
o
=

™
)

R

]
—_
o

0

ol
)

—

~NO

)
o)
mﬂ
TR

o}
&
ol
ol
™
NI

~N

)
B
i)

o)
)

—

NO
T
g
Hlo

~

A el <2y 4-1>3 o] dHolHAl A, B, C9

2 vEA e

tl, "elHAMAE Gold #

T
Pige

Bronze o]

-
R

1 Platinum o] 7HE AA A E e dolEABet C

il ZF dle] e Alo]

%_

ol &

OS2 UERT

olu} dlolele] A7), R, F, M Al &40 o

7} 231 Silver

B W9, 7

ki3

3

EX
=

W4l

A

BR
file)
0

oA 57 %

KeN
=

1(ANOVA, Analysis Of Variance)

A
ax

3 Ak

o

Python 3} 7] %]

-
R

Bl &, github) ¥ Aol A
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<¥ 4-5> dolHAl A - BEAHREA A

df sum_sq mean_sq F-value P-value
40 4626.129552 1156.532388 101.294361 1.132161e-82
F 4.0 4860.902203 1215.225551 198.647142 | 5.380858e-157
4.0 6.072996e+13 | 1.518249e+13 12.96035 1.709595e-10
% 46> dolEA B - BARY A
df sum_sq mean_sq F-value P-value
4.0 1.638832e+07 | 4.097080e+06 | 657.692562 0.000
F 4.0 76215.487375 | 19053.871844 456.660908 0.000
4.0 2.814006e+10 | 7.035016e+09 94573823 3.069857e-77
<3E 4-7> dolHAl C - #4kEA Ay
df sum_sq mean_sq F-value P-value
4.0 5.101481e+07 | 1.275370e+07 1290.494982 0.000
F 4.0 17556.497711 43R89.124428 620.248662 0.000
M 4.0 2.826506e+07 | 7.066264e+06 501.149155 | 2.415299¢-312
<3 45> ~ <FE 47> o] HolEAl A, B, C EF 5/ w9l Fwel o
st R, F, M &4H2A 23 P-valuegkol 0.000 P|RFo.2 o]= 99% 212 30
A 7He] Ht zpolrt gloke ANFVHE S V1A e w7 He (ko] ztol

rr
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o

i

SA =

Kol
=]

dH Rt o

Kol
=

B
B
ol
el
=

e

4-8>0 A dlo]EAMAS] 57 I R, F, M Al 8249

<3

Aoz YeEST Platinum F e Hl%=7F 790, Gold f&te] WIE7l 9662 T}

AL
=

3] 5=

44

Zpol7F ot Al =

e

A

4-8> o] H

<3

Hix|lo|lw|x|o
| 0| S| O | D |
|0 ||| D |
wlRe| R n| <
| D 0| 5| S
%22888
S Il Bl IS B )
S I S IS I SN
< | 0| N
=R =S B R e
i oo | =
— (9]
[ N i s N
=
O~ —| |~
Blos|<|6|6]|c
ot
o
nm rm
Slgl=|2¢g
m.lov
B —= | ©
S50 |F|&
Al )

4-9>¢] 57 "< R, F, M

TeE Aoz YEyt 3789 dolHAl ¥

gelHAl B <

¥ L3 Diamond’} 71& =4 YEwtow ot

2 Platinum, Gold, Silver 2.2 x4 08 YolAt}7l Bronze 7 thol A

g e Zlow e,

o

S
o —
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<3 4-9> oA B - JHE R F, M H 2 H%
R 3¢ F 3¢ M H E1R=
Diamond 14.7 12.7 7292.6 803
Platinum 45.8 45 1864.0 924
Gold 737 2.3 893.9 866
Silver 1089 1.4 444.3 798
Bronze 205.4 1.0 215.8 947

nA o 2 HolEAC <E 4-10>2 Ay uEW dolEHAMBS v A2 A9
Aol TR 445 R F, M Hx= 8- SolxHA 1124 vEr
U= AL 3elsteith. thet Silver?t Bronzed Hir 7} 1.00.2 FLd3A 9k

=d o]& dHelHACS Frequency M =, TWiRlE=7F & 3 Wl Fujnt gdd

ot

a7 F7F 1197882 [AA mA 4 23478 T 51%E AA S Holy 54
ol JEY Aoz oyl ol B =R 2%-34-93 A AT ‘A
A A S deolHolA o g MY FEE ot 14 HlE&S 30~60%F A
gtb’ = John R. Miglausch(2000)¢] 4 3% dx]st= W&ot

I 4-10> HolHAl C - I R, F, M H+ 2 H&
R 3¢ F 3¢ M HT H=
Diamond 1289 8.8 343.1 440
Platinum 251.8 2.9 97.9 470
Gold 437.6 1.6 58.7 419
Silver 498.9 1.0 316 409
Bronze 507.5 1.0 15.1 610
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H 2 RFM 2 € H|m

<E 4-11>2 7ZF "ol R A4920% &= dA wiES vlalste] w9

<FE 4-11> "ol A, B, Co AA wiE tiv] 49 20% i< Wl

AA W& 29 20% & A9 20% H &
ol AA | 645923625 9 | 488,118,090 A 75.6%
HolHAB | 8911407 W&= | 6649437461 &= 74.6%
ol AC | 24367526 22 | 164,001.79 2 67.3%

dlo]El Al A, B, Co & 49 20% Aol F wjEo] 2AstE H&S 7Hzt
75.6%, T4.6%, 67.3% %= 'ebTh selE W o] AAsE 80%e] A EatA m A
A o o= A9 20% Je T84S & HoFa Qrh wEa 2 AT

AL BE J12e) 49 20% WE HENE 4854 % RFM 23L %

e
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3l RFM ScoreE oIt 9l 20% el R, F, M HgtS vlasto] 7h54

£ rEside ol (A 4-2)9F

=

Aol A A)RFM = 0.12X R+ 0.39 X F+ 0.49 X M S (2 4-2)
ol Bl A B) REM = 0.12X R+ 0.44 X F+ 0.45 X M

ol A C) RFM = 0.20 <X R+ 0.39 X F+ 0.41 X M

dlolg Al 378 &5 Mo 7he A 7F 7 4L, Rel s AI7F HE 9l ek

thool= 74 HelHAl A, B, Col miE &9 20%°] 1A% 7RIS
R

ol

< RFM 23 & &3 HAagE Fol3k 49 20% 7 Alolof

H]E_—g—ﬂy_ |

BHA7] Wl Rel 7heAE b AA FHA 1 Aol g HAE Fol1

Ap el 9l

it
%

g0z (4

dolH A, B, C)RFM=01XR+02X F+0.7x M 2 (A 4-3)

TRVl Ed AL TEE M, F, R2 AASAn(FAL,

-

ks
pul

o]

i

2013) 711 4elA mEol td 7t AE oA AT us Tt er A

g RPor HAAm Ay AT AtEdAME Aol oF A A FLEE =
A F48% Z97F 7B gtk (771, 2006, 82, 2009 )
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<Y 4-2> A 7R 7=

(1) dlelE Al A
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=] O
=y

dlelE Al AC]

4-12>9F 2ot

Ay A
3t

Y

Hi g <

3kaL 370

= A
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S$9IFoE BFF £ G

ol A
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ki
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Gold”7} Platinum F©tH o}

=
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o=

=
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Foll A
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FEERD
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S

1ol A
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<3E 4-12> dlo]HA A - RFM 23 A, B, Cdl tig 55+ Ao vl

g E | Diamond | Platinum Gold Silver | Bronze

R 6.9 4.8 4.8 4.3 4.8

F 5.0 16 1.7 14 1.2
2y A

M 420416.7 232594.0 52480.8 33237.2 18055.9

vl 800 927 900 887 956

R 55 6.0 5.0 4.5 4.3

F 39 2.2 1.7 15 1.3
¥ B

M 522518.0 129743.3 49652.1 31895.8 15670.0

Hlx= 855 833 991 852 939

R 3.6 4.7 51 5.2 6.7

F 4.1 2.0 1.6 14 1.3
2y C

M 3471255 187129.6 134388.8 | 39788.3 26330.4

Hx 887 790 966 908 919

(2) dolHA B
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<3E 4-13> Hl°|E|]Al B - RFM 2 & A, B, Coll & 55+ J¢ v

g E | Diamond | Platinum Gold Silver | Bronze
R 20.6 50.7 89.4 93.2 198.4
F 12.3 4.4 2.3 14 1.0
2y A
M 7034.8 1796.1 904.7 385.5 194.0
vl 865 857 879 809 928
R 25.9 48.2 86.5 100.7 1794
F 124 44 2.4 1.6 1.1
¥ B
M 7750.9 1642.9 7287 381.6 191.8
Hlx= 814 919 866 673 1066
R 14.7 45.8 73.7 108.9 205.4
F 12.7 4.5 2.3 14 1.0
2y C
M 7292.6 1864.0 &893.9 444.3 215.8
Hl %= 803 924 866 798 o477

HolHAC <3 4-14>° A 79 E¥S A&k Ay T3 gA=Z 491
T =2 A, ¥ agele 92 AU Z YElgAT gy E HAas &8

23 A9 R zto] Silver7} BronzeRE.t} t] @& A& = ey
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<3t 4-14> Hlo]HA C - RFM 23 A, B, Cell o

g E | Diamond | Platinum Gold Silver | Bronze
R 127.2 270.5 444.3 507.0 501.5
) F 8.3 2.8 15 1.0 1.0
2y A
M 315.7 97.3 51.6 26.8 125
vl 455 480 465 476 471
R 136.3 289.4 421.7 484.2 501.5
F 8.3 2.9 1.6 1.2 1.0
¥ B
M 340.3 96.2 471 26.7 125
Hlx= 423 463 444 546 471
R 129.7 250.9 438.9 498.8 507.5
F 85 2.9 1.6 1.0 1.0
2y C
M 318.7 97.6 58.8 315 15.1
Hl %= 440 470 418 409 610
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H 12 972 8%

B =Fo| A= CRM(Customer Relationship Management, L7427 #])ol A]

dwtH oz gy 2xoli= RFM &4 7|Wel AH&¥+= RFM g9 7tex& A

A4 7tsAE Addsr] 98 A ofolr], Ak (Recency). THIRIE
(Frequency), 7"l 29(Monetary) & At=& 4 &= AW/ ¥x38d F A 7}
Aol 37 Fuf dlolElE &8t om R, Microsoft Excel 5& ©l&3] 12 d
olf HAel #AS AHTh olF 7 HolE S K-Means Clustering ¢ilg] &
gg3te] Rt 7 o] zte Ve BAESE 7HA A CV(Coefficient

of Variation, ¥5A5)E A=
A2
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<FU>

Dev log. (2010). [A=gx=] &4 FEL12 - Scikit-learn® Scaler.
https://ebbnflow.tistory.com/137

AE5F. (2008). REMEA S &3 7FH A xpe] Hdefd Fu 5 A5 Ao

AAY, AAS, olAY. (2010). nAAA A9} dlo]Hulolyd — Al A FA
o7 - (JhAFH). n-AL ISBN-13: 978-89-8172-624-9.

He, AAS, dohs], dad. (2020). REMEES 83 199 A8 9=
A W E Aok Journal of the Society of Disaster Information Vol.
16, No. 3, pp. 493-504, September 2020.

TS AT, 247]. (2008). TRFM 282 o] &3k dAdr|del A~ R3},
Journal of the Korean Data Analysis Society, Vol. 10, No. 6(B),
December 2008, pp 3267-3277

FAY, 3. (2006). AFHEAS o] &3k dolEntolyd 7l gk AR AT
Journal of the Korean Data Analysis Society, Vol. 8, No. 3, June
2006, pp. 1021-1033

FAY, 94 (2013). RFEMolA Sg45o wWwo]l &3 9. Journal of the

Korean Data Analysis Society, 2013, 24(2), 245-255
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Korean Data Analysis Society, 2010, 21(6), 1147-1154.
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TR A RS = A A15d A5E (2010, 12).
Aa&d. (2013). nAAEsE S QAU @ Eo] mAFAARE.
Journal of KIIT. Vol. 11, No. 12, pp. 159-167, Dec. 31, 2013.
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