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WAGY S DAY (CLY)S B AEE v A 749 38Y Fole RAsvom A
23td 1 AAA B (CRM) AR o] mf¢ S8 st Iy HE 7] HellA /\1~9~'Pb aAs
£ ojd SN A nA e Bste] 1A ABA A SAL WA hx T o] LRUL AT 1A
Swg Aashn st © AL ol B B 05T AU BEE Asl, /19 145 FEAUA
8 /b0 0A ARS] 7 G AERAL BB nAS oS PUS AA Y, A BEE A %
W A ol 55 AAL HlolE & B8510] A8tk £ APolA AAFIL gl A ARl Jut 8 A=
A 0§ DASH oSS, AA, AYAFol THE BE DAL WIS 9, TA, 1A A
4 54 Wste] A RASHl e 082U 5 lon, AR, BEAA o)F9 £92 dSFow
WA F0l mhE o]2E Ex s X80 WEFolE WS Hof vs A4S whdskal ok
F280: DHMONTIR, DAY, SEHHRIE, 4ESY
1L ME

05 71YEL The e 37h4 Ak S0 Aol gick. R WAL A9 277 24% F

=3 ks 34\0]1;]—. w2 7|9E2 1Y AT A )5S oldiste HoE Mg ogN gt
7 B (mass marketing) 2 t}= t}efur=3 (mass customization) FFAE o2 Wt Yt} F WA= o]
] & A s}(profit optimization) )] thet g Aot} 7P =2 3L st |82
3l ROI(return on investment)S A 3}11 o =32} St A AR E ARl thek 7] Y3
05 o] AR ke Aotk AT 1A F2HS= 7HE3lE1 Qlu I ARS
A (deregulation)= TSt 2= 9= Aot o]# gt 7 LollA 71He] Yl
E4E ket A9 7HAE &5t A A Y A=E et A2 1 AVIAE
A&A ARATAE A= AoAA H-Or 83ltha & Aojtt.

AATZER o st R AlEe] A B 2 Ao Fuf/dEF wslel AR T|&S] A FOoE A
43t A1 AATE Fof A 7“-4-4 AEHQ AAE FATLEN 7|99 oS Fths}stazt
e FHoA ettt T AZEX O ek EukE SA3 1A JHXEA-2 A 7R ue) &)
W3ly )T A npA| el Ak} 7)o A 73le] s alZtho & CRM(customer relatlonshlp manage-
ment)®] F 83 47} 5 Joh (REFH FE, 2006). CRM2 FE 7|9 W2 S8 H 149 thef
3t Eﬂ o|H & "o R 1A EA4E EE3te] 1A Zhx| o wet Apd sk A g Al-getarat o
= Aolth. WA 7| HE2 thFst A HS A 85to] Ao thst R E thad A 0 & )etato]
g83t=d =8L 7ol )

o] =EL 201090% ARAJXEHE7ER AR AT IFZAGu) o= AFATATY A AS

whol o 25 912 (NRF-2010-332-B00094).
1(608-060) FAFA] W AL =2 15, B9 Zojt) gt o B] A 4 8t}, 2 W4, E-mail: hjchun@pufs.ac.kr
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688 SEIES
A9 AR E 2A0] T AP AATHEE ol 1 mAe] 1 /g HES Mg 1
7199 1A %xmh ke B2 A 5 ek olHe WA LAY NN E 27

st= 232 Aol 7}x] (Cutomer Lifetime Value; CLV) 28 olzt1 sit}k. Ao 7kx]&= CRM,
78 3] 1 %-2] (campaign management), 2|23 2] (risk management), A | o] T-8H}x]E A (fraud detec-
tion analysis)S 1“1‘3% o= A3k 4 9t} (Rosset 5, 2003). 1 Zo|A = CRM &3] o|&tE
A (churn analysis), L 2-G-%] A AB A TAPN X = 2235 27 ARE ALE 4 QS Ao
=

F28 olsri 7olE7l 5 & DAMONIAT) 28 TAL fA5l0], DARA A Ao 15
A A3 A ok ] AR RSl B AS A5 AN (Gupte 5.

2006). webd 71gle] nARE) WL DAFA T} & DAL §AS, LAFA T} ke AL 3
AZAE Folul, TAZAE £ 4 YTk AzE £ DAL PASAY o 2L fEsH Hefolth
w8 7)9e AR AN BA R DA AN E 28 5 U APs Aol L a4 T

£ g0 % ulAY o] (migration) AZEO % Lol bk ek whebd vl A4
£ ke, 2 0] Aol e} 1AL B, 1 7l we) BES Aol wel AAA v
2 58l 714e) £ 10 2AEE B ¥Y 5 9 AT (A31F, 2008). o] Sl
SAIAS AR 2 AN 6 B B2 FEALD 5 L2 ol 2ol
o FELANE AT AT, SJASSE 5 4F 258 AL ATl 1 7190l fel@
GASHD A% FAN 4 9 Aolc. Ten e BRI B TANAE 37
she o] FolReh Fashtha & 4 ek

A2 BAZA O] thste] B o £4 AT} AFEA o] o] Fo]A Fo} BHE AT £ X
A9 £9o] et o 32 WY groz HgFAL 719 AAAQ o]FES o]

=74

==

ol

==

2 L o N 1Y
A o oft > 1t N o

Y

ok
SR

(
bl

T} (Reichheld, 1996; 78 8 =, 2003). o]o]] B AT TAPR/}IX S 2= QAS-TA =
= S
T =1

A 717 Sk AT 7H, DAL Aul2 A7 B8 F FEARARES o)
FRAL FE3o] WASYL ol Z3he S ANSLA STk o] PEEA WY
of ol S AT §ALAES Wl ste] BAAIG o] 5ol HA &S NS 5He] WA 573
ot

71014 o] ER-t A 7] 5ol that Hlolelt o]n] olgstel A E FRE 1A
71kt BA A% ok i nA0E TSI Atk olH e Feje] At FEAGAR censored
data) 2 THE H]o] B} 5] = 5L 74A 2 glo} BEE Ao A ol 31 Ik (o] A9 5, 2007).
FEAWARE LE A7 ool e A7t BE gslo] 91X g, TS0 R ot gt A
WA 4§ Fo) S AEAE B2 QPRI 2R BTl w50 2
Qeto] TR = A9olth o] Aol S 1 B Haw v e 7R Ao} e
A2 golck, £9 AT B8z A9 o} e SAike A ol e AuolgR &
Zolth. olef @ At BANHe /1ol BASe th3t SHARANE FAHA A5 >

& e 71510) 22 AN 24T w2 78] e Al sl s e, 3}
A% 0 7 999 21 B0 A ) S A o = 24 el
A o]t A o 3shntie Auel B9 B sl &ot U 3z ol 7
b 7 £ Agelch @2 i gel g nas nas A8 5
q

M
FRYSoE F o A4 e el 2754 . ool &

AL 1Edt LAEEY 5 3
T 7199 14 AU E &85 AEE A (survival Analysis)S 3 14 o & S Zﬂ
Alstal, AA B8-S 98l =W A 0] 554 HolH & E-8-3to] 2§38t} gt
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2. DHMONIHR| Fe|

Qurow DA 1A Fo17] 7)7H B AR 7HH, TAS) Avl2 7103 Bl
821 3740 PAREE 2ASE of, TASELE 33143} B £ BATRE Lol R
1A AN B, o] AN AFIE 52 BATT Fopol A s B
A9 £9) SR M2 IS AET, 4 st A0 2L g8 YASA L EE 48 2 5 e
390l 27} Eelsto] BYo) o5 24 Bl 27 Ak, Hockstras) Huizingh (1999) = 11740}
VA Aol Fol 4 1 52 L5 HE] o1 - 1 A3 Solol o Aol 1A
N7 A o), el A Sl Hel B LA ] A8 Aotk

A Ao 7EX] of] T 3t Aol = th2 3} Zo] H AT} (Gupta 5, 2004; Reinartz2} Kumar, 2003).
S (pr— e
cLv =y Pl ac, @.1)

A71M pre A7k A 3| AR 7, ¢ A7k TANA A2 915 AR vl
i B4k AR N o] the z}«a%, i I DAL S B S T E ACE T
A AN G, T 1A 5

JaanJr Singh (2002)+= D}~.°4 17_1,% 0H7]—x] _evg% Zﬂ/\]t‘s]- =g 4] 2.1)3 A gk Zgo)a}
b‘]— Ea O]r;].
v R-C)
ay_ﬁoa+®“ 2.2)

4714 it BAY AN Dolike BFEEY /k d BFEE e TAL, R i7170
DA RRY Qe £, (i 717l 59 RE WAL WG, nt 1A A} BAZ S 717
& 519 A ol

002 e T b o) 92 AN S
CLV = f ) S (Hv(1)D(t)dt, (2.3)
0

A7 v(t)= AlZE ol gk AL 74X (r > 0), S(H+= 3L ] /ﬂ‘ﬂ]’\e b= A7k Ao, G i7]3F
o ) R AT 1 D A0 1o olA 5 Bl

A1 (2.1), (22)9F (2.3)2 EAh= -2 Zko|7F AUAIRE, & 71l g A o] ZpA ok
NAAE VA She WelAE BE QAT B 4 vk nAMAAL 3R e 5 5
o121 717+ Fote] 1A} AL BAle] HolHE AND AGAA A4 FAR B4 Fafol
TaKITE thE 8491 Au| Bh= 7170 o] & £ Fo11 717F F <ol gt o] 2EE (churn
probability) 24 UYERE 4= glon], Ag—é—f'f@, oﬂ/q Ag5H= A Aol T o] o] A S| Ao} 9= BE ol A
238+ (survival function) S () Z T 4= 92 A o]t} (Helsen} Schmittlein, 1993).
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E(segment)®] F o|FE T fAES ARSI AS olFE T A o|F Y olEE
QAT AR BAL AN ATk B ATIAE ol e HAe IHahn A nA
3 282 o) EStauA TANEAE o S QAo JELT So| FEAUAE oS
of Wo] A= A g AEEA v ol ER 2 (semi-parametric) 2 < Cox2 HlHAE =
3 (proportional hazards model, Cox, 1972)3} Z4*(parametric) & 9] A &34~ F3 2y
WS A A ElaA) S & 7—.7—. E@A 317 % o]FR A ES] 27 11
@ 717 Fete) AR A 2 A A v)e) o] 87178

— 1

O
8 170] 2 34 o %i% o
Coxe] WA 2 o2 AEA 2] Bl U3 b2 R B e Aol wheh ukel = B
2F(time-dependent varlable)ﬂ 7 £ 9th= ZAH o] glo] AERAE Q] B oA uf& 2=
B 2ol
RIS T 0 o, 77 9= f(O%% —E—:TL_?:T F()E Zerhal shd, 79 4L
S (survival function) S (1) 2} AT h(n)= 2H2 E‘r%JJr 2ol ZojHrt. ojuf BEAIT Tl TS
FE N Tl X, 07k ATk, Coxe] W
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h(t) = ho(1) exp(Bix1 + - - - + Brxy)

32t
rlr

log h(t) = log ho(t) + B1x1 + -+ + M Xy

o o) SHBE o FUFEE TN WS AT hazard function) o) 3. (0= /1A B
4~ (baseline hazard function) & F¥H 2] Zt5o] 25 04 wfo] Y49 gholtk 3 A7 1S A9
S FHFES 1 B (fixed effect) 5 VFERATE. LA 7EX] o] R 4Q1 WA £ o Sof TS Y
€ SRRV TUE U AERA SUL A2 Hisil @ 201

ATl = 53 FEA R o|BuAT FAXAESES st BHAH o] sfA&E <
%‘}oq AA e AAEshs HAQd AERA S A8etuAt vk A S 719elA A o]
{717k A5t} s Fholal o' -5 WSS dth o] oS gt Ry S Pk Ak

[‘

1) olg E A7 ZHAEAI D] 3T
A%, oFg R, AR, 7B 4, S
%

3) M AP BER AEA0 BE A AAES Feh 29 12 A A4S 24 e
A

4) BEAA olFE
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5) Z+ Al2H E (segment) S YER = A
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<J|E 401 =X YA <MELMS L0 =X YAl
,é.l:_ EE aqx‘g_ :.. ............... ‘: Aélé _EE 6-{;|§ :’. --------------- ,:
taE Zea : :
P =4 O/8r S 5:5'1/ 2
, s Sy
M M+40 M M+40
FHRAIE FHRUIAIE
J8 3 7Y o] % o] A& £ v
HE1: Aol5FA A MAn A FF4T, ARPUS} 212 A o] 7} %]
B THE) ARPU(¥) CLV(7Hg)
ZAA A 37.9 26,135 99.1
el 2 MNP 719 72 4 45.1 32,305 145.8
- Qul 7p A 29.4 18,874 55.6
2005 375 19,695 738
R 2006 40.2 22,162 89.2
A B 2007 40.0 30,917 123.5
2008 34.6 29,847 103.3
100.0% r - e e e
i
50.0% | i —
i gt
0.0% ¥
M 51M 126M
2l 4: 7} FEMNP, dvhoj wtE =2 x5 =3
4. 0|SSLIAIR| HE Aldl
H QoA ALTE A o] 5T AR E o] FF5AIALe] WS 05 (MNP; mobile number porta-
bility) AJZF Al 2004\ 7EHE 20073 12€¥€71A] 7Fdn ] AA Ol gigte] 5% ZEQ Al
829,6408] A& 7IX| 21 Ag3FAth o] 717 Bt 7MY S A AE 2009d 1€ /‘l’“”VH 3
NAFFE UePE ZFR 0] 7] o]F o] 5 AN T AAE = SEEATEE A5t T 5 & Zo|th
E 12 MQuAe] AA HALAES HFLZ 7FYA-E o] F 9 =} ARPU(average rate per

user, @ B 17 1915 0] ¢))9} 4% DAY 74X E Helzth A
FASYTL A B o §FARL

26,1354

L= S R

10]9131 112 go) 741 = 99.1%

AAnge 794 521
2ololth. MNP A o] guty
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M 51M 134M
Jg e MY dEe o =4 dxe F4
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£ i 204119
on.0% i E 20~344
s, [ it 35~ 494
: ! 504013
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0.0% *
M 51M 122M
87 Ay 72 o2 =4 A& +4

A H ot rgo] o v ARPU 320 77ko] 52 3 3Fe Holal ) siAAEE 2 A4 Apo]
£ 2A A et

I 4~T"H 72 2 Aol AR 7 A 1A e ZH R, ool R, I, AR sl w
SAIRED Y g AEdTE B8] sjAES A5 Zolth. ARt 7 A E T MNP 71
uA L A& o] WA v, v o B AR t= f AL s Eo] won, A= F 2o 7}
7HeE A& o] A U, o] Y5 s A &2 w2 A4S Holal It

F 22 ASAIARS JA AR ﬂﬂﬂﬂ$%ﬂ14%ﬂﬂﬂ§Lhﬂﬂgéﬂﬁﬂﬂ%%ﬂ
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E2 7 EWET 1A AERAe 9% 29 va
s gD &) cvEs: me)
~ 71E WY R 2ol 71& HAE A}ol
2005 27.5 29.1 1.6 89.0 94.1 5.1
2006 229 26.7 3.8 77.1 89.8 12.7
2007 22.1 25.9 3.8 74.0 86.7 12.7

H3 ACTEAANALAL Y d ol whe Fas gt LAY A
2B R AN F(%) BT () ARPUE)  CLV(TH)

A 829,663 100.0 272 32,920 89.5
P MNP 384,821 46.4 304 36,807 112.0
= vt 444,842 53.6 24.7 29,558 73.1
oF o ] 25,591 3.1 30.0 53,658 160.8
n] kA 804,072 96.9 27.1 32,260 87.4
2004 74,159 8.9 30.6 29,490 90.1
el el 2005 192,962 23.3 29.1 32,349 94.1
2006 215,027 25.9 26.7 33,666 89.8
2007 347,515 41.9 25.9 33,508 86.7
204 | gk 157,431 19.0 24.1 25,248 60.8
R 20~34A) 304,645 36.7 24.8 38,104 94.6
se—n 35~49A4) 244,448 29.5 29.3 34,268 100.3
504 o] 4 123,139 14.8 34.8 27,229 94.8
<189 227,615 274 25.1 9,866 24.8
= <2599 137,923 16.6 32.3 21,381 69.1
ARPU L <4079 235,219 28.4 28.8 31,564 90.8
> 409 228,906 27.6 25.1 64,190 161.4
03] 592,349 71.4 23.8 30,574 72.7
_ 13] 119,098 14.4 37.1 36,661 135.9

71 34 »
23] 54,215 6.5 334 37,372 124.8
33] o)A 64,001 7.7 49.8 43,898 218.6

dlste] AAE ot 22 HY, FF4ES A58 dolA v shA gl gt /)=
A AR 7] BERA PR 1A £9S A4 FAsHe 43 Holn Ytk of

e A £ WA Bk e

£32 8 ATNA AT A AALAY AATE, Pl R, YA, ARIF, ARPULE, 7]

2958 B8] ALY WAYNAAE 28 Roleh. 2

ARGE MNP 7128 28430l £ Uehs, ey nARG s orgna 22

[

:()rl_l‘
D)
o
o
(m
&,
Il
]
rE
o2
ok
D)
b
kd
¢

iy
o,

ol \y
o 1
=2
k=)
rln
=

[

e

[
&
=2
R
rlu
0%

24

&

Yot o
Pﬂ
m&
ro
L
ry
=2
ﬂ\L
N
az
_{
i
l:l
Jé

¥
of.
o
Hi
o
_L
;—%
£
&
pE
3.:
i
<] o
22
ol
u)
=)
N
1o

=R
o

N oAy TR
_
EER

E ol

o ﬁzu 4912 9 W0 0] A9 S oS AFE Holn A, FA9
° 7] nASYE 284 ghe nA R} A ke,

i
N
;

r

K o
o
L

o
%e
il
ng

2ALHE DARAA9 S AU DA oA 9 A 23 A
# By eaolth Tt HE A QelN AgsHe 1A

A ] ) 54 WA 9w ek el o
WEY P olgE Br HALS G0 A o7 Er oA 059 oes wF U

2~
T
2~
T

0

A [UE':
l‘ﬂ
@]
=
<
A °
é
L
=
ofN
ko
¢

O]
oZi kI oF L



2 M2 St0l 7 |HHEt MES NS BB IS oS 2 695

Srhn ZPgsHe B E AT o T4 B AT E ol 8 e Fas 344 $52
A, 719 1AL FEAAREE 7R 1 1 MES}of| 7191l A EE A (Survival Analysis)S &
& AL oS PHE AL, AR A8S A3l Ul A o] FFAIA HlolHE &-§ste] A&
alolck. 2 ATl AT DA% oS IHL, HAl, AN Ho] T BE 1AL Wy 9l

S, WA BUFS R GPALE TSl 1A ARA SHL Wste] 4L 1A5H
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o e 225 &4 o lon, AR, A5AH o7 FHS ST ZHN ARt E5 we ol
& B oiAge] fEFolE Mtdsl Hof v o @S vt & 5 9ls 2otk

<2l 7192 22 ZHA 7 w2 Ao tiel APEAdE TS H Fxskal ol & Fell of# 7HA] Akl
S g8A 07 wjRaluz) sl 2 Ao AQkets ARRAS o] 838 ALY o] L v A
FAZNZE & AP e 7RIS dRshe 23, 7tEAL SAXE SdSAE W 5 B ST
oA WA 5o 1A =dY B, A4 8 O]F’““Zl AR 5 thdR G 9olA E87sskel et
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Customer Lifetime Value Model Using Segment-Based
Survival Analysis

Heuiju Chun’

“Department of Data Management, Pusan University of Foreign Studies

Abstract

Customer Lifetime or Customer Lifetime Value is a essential metric of differentiated CRM marketing and
differentiated marketing strategy as a company core competency. However, customer lifetime used in companies
is easily obtained from a confined simple customer attrition rate at some specific time point regardless of customer
characteristics. In this study, in order to overcome the constraints of previous simple methods and to make
practical use of it in industries, we suggest a method that estimates a customer lifetime using a customer segment
based survival analysis with the censored data of customers; in addition, we apply this method to A mobile
telecom company data. A method using customer segment based survival analysis is suggested in this study 1)
includes all customers having different subscription dates, 2) reduces individual error, 3) can reflect trends after
the observed time point and is more realistic.

Keywords: Customer Lifetime Value(CLV), lifetime, censored data, survival analysis.
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