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w u=} QDWt ẁv 'Q=mw?Um ẁv x@ xHwD =@ =yQDt=Q=B u}= "CU= Q=mw?Um |=y|oS} w
O}=@ VywSB u}= s=Hv= |=Q@ R=}v OQwt |=yxO=O "OwW|t u}}aD 'u=} QDWt O} QN Q=DiQ
"1 %OW=@ syt |oS} w xU |=Q=O w OyO V}=tv |@ wN x@ =Q u=} QDWt u=}t C=]=@DQ=
Vkv |}=U=vW C}r@=k "2 'u=} QDWt u=}t |]=@DQ= xO}J}B |xm@W O=H}= C}r@=k
|QDWt Qy Qta pw] VRQ= |x@U=Lt C}r@=k "3 w xm@W uwQO u=} QDWt OQix@OQi

[21]"�u=tR pw] QO |yHw VRQ=�
=tv}U CavY |a=tDH= |xm@W u=} QDWt R= s=OmQy |=y|oS} w u} QDy@ ?=NDv=
QO |OQi |=yC}r=ai uwJty |}=y|oS} w pt=W '|w=mxO=O OQ=Ov=DU= T=U=Q@ QD=�D w
|=yQ=R@= R= xO=iDU= 'u=DUwO O=OaD '=yT=tD w =ywowCio O=OaD '|a=tDH= |xm@W

&c |QDWt \UwD |tqm C=]=@DQ= |=yC}r=ai R= pY=L |ov}Okv O=R=t %WOMc

"|r} RvD |ov}Okv O=R=t |=Q@ xDW=@v= uRw %Wc

Q}_v w= |xwkr=@ |=yVRQ= x@ |QDWt |rai |=yVRQ= Q@ xwqa nv=wy pOt
|Okv u=} QH w xDWPo OwU syU pOt u}= QO [13]"CU= xDW=O xHwD |QDWt |Q=O=iw
|WwQi=Qi w |WwQiQoO uDiQo Q_v QO "CU= xOW xDiQo Q_v QO xOv}; QO Q=_Dv= OQwt
QDt=Q=B wO w [14]CU= Q=OQwNQ@ |}q=@ Q=}U@ C}ty= R= |QDWt VRQ= |x@U=Lt QO
O=yvW}B |}xm@W VRQ= |x@U=Lt |=Q@ �u=yO x@ u=yO C=e}r@D� w �xm@W QF=�
=@ u=Q@ Q=m C=]=@DQ= O=OaD R= QF-=Dt xm@W VRQ= '=m}Ww} pOt j@=]t [15]"CU= xOW
u=Wxkqa OQwt |=yxwQo w =[a= uDi=} |=Q@ u=oOvvmCmQW |wHwCUH w Qo}Om}

[16]"CU= u=v; =@ \=@DQ= |Q=QkQ@ w xm@W QO
Vi = �N + �N 2 + 2N (2)

"OvDUy C@=F ?}=Q[ () =t=o w (�) =D@ w(�) =ir; w xm@W QO u=Q@ Q=m O=OaD 'N
Qy xm |v=DUwO O=OaD w xm@W =[a= O=OaD QDt=Q=B wO 'xm@W QF= |=ypOt QO
u=yO x@ u=yO C=e}r@D |=ypOt QO [17]"OvQ=PoQ}F-=D |}xm@W VRQ= Q@ OQ=O w[a
'CU= xOQm x�=Q= nv=wy pOt T=U=Q@ 2005 p=U QO nv=S u=y xm |rOt Ovv=t
OwU '|QDWt C}=[Q 'OvQ}PB|t Q}F-=D i |QDWt R= xm |v=} QDWt O=OaD QwDm =i Q=yJ

[5]"OQ=Po|t Q}F-=D xm@W VRQ= Q@ |QDWt |xv} Ry w Q=_Dv= OQwt

CLVi =
N1X
l1

= 0�p(ti)(1 + d)N1�l1+

ki
NiX

li=N+1

�f (ti) +B(ti)
(1 + d)li�Ni (3)

C@Ft WOM xm |DQwY QO u; Q=Okt w CU= WOM QDt=Q=B ki x]@=Q u}= QO
%R= CU= CQ=@a OW=@

ki = l +

n!1P
j=i

(Rj � Pj + Co)

Ri
(4)

%WOM uOw@ |ivt CQwY QO w

ki = l �
n!1P
j=i

(Rj � Pj + Co)

Ri
(5)

R= Q=_Dv= OQwt OwU Rj 'i |QDWt R= QF-=Dt u=} QDWt O=OaD n '5 w 4 \@=wQ QO
|QDWt \UwD pwYLt O} QN p=tDL= Pj 'xOW QF-=Dt i |QDWt R= xm CU= j |QDWt
"CU= xOv}; QO i |QDWt R= Q=_Dv= OQwt OwU Ri w \UwDt |xv} Ry Co 'j QF-=Dt
C}ty= �u=yO x@ u=yO C=e}r@D� w �xm@W QF=� VwQ wO Qy QO xm u}= x@ xHwD =@
xOW x�=Q= |rOt Q[=L VywSB QO 'OQ}o|t xO}O=v =Q xm@W pm Q@ i |QDWt Cw=iDt
|=[a= Q}=U x@ C@Uv xm |Dw=iDt Vkv w Q=DiQ x@ xHwD =@ =Q |QDWt Qy C}ty= =D
xm xO}J}B |=yxm@W |v=@t R= xO=iDU= =@ "Ovm u}}aD 'Ovm|t =i}= xm@W QO OwHwt
CLV '=yx]@=Q 'u=} QDWt |=yxDUO 'CU= |Q=t; l}v=mt w h=Qo |v=@t R= |@}mQD
hOy l} u=wva x@ sy u=} QDWt w u}}aD |rY= |}=Q=m |=yQ=}at u=wva x@ CRV w
xO=iDU= [18]"OvwW|t xDiQo Q_v QO CQ=HD xwkr=@ `@vt l} u=wva x@ sy w CQ=HD
|=Q=O u=} QDWt C}iQ_ R= xO=iDU= C=R=wt x@ |a=tDH= |=yxm@W |=yC}iQ_ R=
|QwQ[ 'OvQ=O}=B w q=@ |Qw;OwU Q=DU=wN xm |}=yx=ov@ |t=tD |=Q@ 'q=@ CRV

"CU=

127



u=Q=
mty

wp
[=i

|re
w=|

ras
}y=Q@

=OtL
t/

"""V
RQ=

|x@
U=L

t|
=Q@u

}wv|
WwQ

|x�
=Q='uDW=O CUwO 'CUB %T=U= Q@ Qo}Oty =@ u=Q@ Q=m \=@DQ= OYkt w -=O@t �hr=

&u=tR QDt=Q=B x=Qty x@ 'CUB Q} R x=oO}O w uOv=wN
CUwO 'sDW=O CUwO 'sv}@@ sy=wN|t %T=U= Q@ xt=vQ@ =@ Q@ Q=m \=@DQ= ẁv �?
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=Q AA Q@ Q=m ?r]t Y"' M} Q=D QO w xOQm ?=NDv= xt=vQ@ |=Q@ =Q �sDW=Ov CUwO�

12"�CU= xOv=wN�
?=UL xt=vQ@ |Q=O} QN QO QF-wt xm CU= |OQi C@Ft |xOvyO`=HQ= pOt u}= QO
"CU= xt=vQ@ R= O=Qi= Qo}O |v=OQo} wQ |=Q@ QF-wt OQi |ivt |xOvyO`=HQ= w OwW|t
u=OQo} wQ� w �C@Ft u=OQo} wQ� ẁv wO x@ R}v =yu=OQo} wQ pOt u}= QO p}rO u}ty x@
|v=OQo} wQ u=tR=U x@V}B R= xmCU= |OQiC@Ft u=OQo} wQ "OvwW|t s}UkD �|ivt
xm CU= |Q@ Q=m |ivt u=OQo} wQ w CU= |v}@V}B p@=k =} OQ=O|t sqa= =Q OwN
|=Q@ Q@ Q=m Q=DiQ =} w OyO|tv |Q=OWy w sqa= p@k R= xt=vQ@ l} R= |v=OQo} wQ |=Q@

"CU= xOvvmx=Qto u=tR=U
xOv=wN� P M} Q=D QO =Q AA Q@ Q=m CUB GG |Q@ Q=m s=v =@ G OQi %C@Ft u=OQo} wQ
s=tD= M} Q=D =D w �CU= xDW=O CUwO� P' M} Q=D QO =Q BB Q@ Q=m CUB =} w �CU=

"�CU= xOQmv |Q=O} QN� =Q QF= u}= xt=vQ@
CUwO� =Q AA Q@ Q=m CUB Q M} Q=D QO HH |Q@ Q=m s=v =@ H OQi %|ivt u=OQo} wQ
CU= xOQm ?=NDv= =Q �sv}@@ sy=wN|t� xv} Ro xt=vQ@ |=Q@ Q' M} Q=D QO =} w �xDW=O

"�CU= xOQmv |Q=O} QN� =Q QF= u}= xt=vQ@ s=tD= M} Q=D =D w

133



u=Q=
mty

wp
[=i

|re
w=|

ras
}y=Q@

=OtL
t/

"""V
RQ=

|x@
U=L

t|
=Q@u

}wv|
WwQ

|x�
=Q=

"u=yvB WOM |=Q@ |O=yvW}B pOt |=yQDt=Q=B "7 pwOH
O} QN C}r=ai u=tR QDt=Q=B Q}F=D CLD xm@W

swU C}r=ai swO C}r=ai pw= C}r=ai swU C}r=ai swO C}r=ai pw= C}r=ai u=yvB WOM

� p
Post Pr Like Pr Y X A: Positive Referral

� p
Post Pr Dislike Pr Y' X' B: Negative Referralp

Buy Like A Z W C: First Level Referredp
Buy Like A Decision Z' W" W' D: Second Level Referred

� p
Dislike B Like Pr Y" X" E: Positive Referral

� p
Dislike A Dislike Pr Y"' X"' F: Negative Referral

� Like B Dislike A P' P G: Positive Churn

� Like B Like A Decision Q" Q' Q H: Negative Churnp
Buy Connect E Z" W" J: Second Level Referred

� Connect F Decision R' R K: Negative Churn

� p
L: Other Customer

"A |xm@W CLD u=} QH QO VRQ= l}miD "8 pwOH
`=HQ= Vvm =QD pm x@ C@Uv O=OaD
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ẁv w |ivt w C@Ft |Q=PoQ}F-=D T=U=Q@ u=Q@ Q=m "OW |UQQ@ Q}PB Q}F-=D w Q=PoQ}F-=D

=OD@= j}kLD u}= s=Hv= QO "OvOW |Ov@xDUO xOW xO=O xaUwD pOt j@] |Q}PB Q}F-=D
=@ TBU 'OW x@U=Lt xm@W QO u=} QDWt |Q=PoQF= w |}xm@W Q=DN=U |=yQ}eDt

" H w G |v=OQo} wQ |xm@W CLD u=} QH QO VRQ= "12 pwOH
O=OaD Vvm =QD pm x@ C@Uv O=OaD |v=OQo} wQ|v=OQo}wQ O} QN u=Q@ Q=m
1006 1691 0 078515625 402 G xm@W
422 1146 0 038085938 195 H xm@W

|}=yv VRQ= xDiQ CUO R= VRQ= CLV u}ov=}t |v=OQo}wQ
188057 5 93451 2 281608 7 G xm@W
152302 9 60594 5 212897 4 H xm@W

w CLV l}miD x@ xOW xO=O xaUwD WOM pOt T=U=Q@ VRQ= "16 pmW
"CRV

w |a=HQ= VRQ= Q=Okt T=U=Q@ p=w}D u=} QDWt |Ov@VN@ "5"4
Qta pw] VRQ=

VRQ= 7 |x]@=Q R= xO=iDU= =@ w p=w}D p=ai u=Q@ Q=m xOW ?}mQD |=yxO=O R= xO=iDU= =@
|Q=PoQF= |=Q@ xOW xO=O xaUwD pOt T=U=Q@ u; Vkv x@ xHwD =@ Q@ Q=m Qy |a=HQ=
u=Wv =yxm@W u}= u=}t QO VRQ= u=} QH u=R}t 16 pmW QO "OW x@U=Lt WOM

"CU= xOW xO=O
VRQ= w OW x@U=Lt 6 |x]@=Q =@ xm Q@ Q=m Qy Qta pw] VRQ= x@ xHwD =@
xWwN Q=yJ QO K-means VwQ R= xO=iDU= =@ u=Q@ Q=m 'xOW x@U=Lt |a=HQ=

137



u=Q=
mty

wp
[=i

|re
w=|

ras
}y=Q@

=OtL
t/

"""V
RQ=

|x@
U=L

t|
=Q@u

}wv|
WwQ

|x�
=Q="|a=HQ= w |}xm@W |Ov@VN@ wO =@ p=w}D u=Q@ Q=m |a=HQ= VRQ= w Qta pw] VRQ= G}=Dv "13 pwOH

WOM QF= |}xm@W Q=DN=U
|Ov@VN@

CRV CLV
O=OaD

CRV CLV
O=OaD

Q@ Q=m Q@ Q=m
343068 529639 1433 142389 1023037 628 =yu} QDOvtWRQ=
538048 327764 1741 450368 241204 1531 =yPwiv=@
69388 788523 869 196270 467281 595 =yR=@pOwCUO
142523 2896 7 1077 263041 210341 2365 |O=a u=} QDWt
272320 483890 5021 272320 483890 5120 ẁtHt
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