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Empirical Study on a DCRM Model with Reward Programs
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Abstract : The paper presents a dynamic customer relationship management model (DCRM) in a dynamic envi-
ronment where customers maximize utility and the firm maximizes customer lifetime value(CLV) , and the
model is gpplied to customer datafrom one supermarket. It summarizesthe resultsof the modd whichisvaid
and feadble for these typesof customers. It can give the effective marketing mixed strategies according to the
customer’ s gates. It isfound that appropriate reward programs is good at cusomer up - buying, improving
firm' s profits and relaxing the price competition. The reward threshold should be higher than the customer’ s
average buying, reward rate should be the same direction as reward threshold, and the right program time
horizon isabout one year. It’ s better not to mail to customerswith higher frequent and save the money to the
customer who doesn’ t buy frequently. We need not discount either at the beginning or at the ending of the re-
ward programs, and should depreciate to high recency customersin the mid of program time horizon.

Key words: busness management ; optimal reward programs; dynamic customer relationship management
(DCRM) ; customer utility ; customer lifetime value(CL V)

(Reward programs)

:2003-07-10
(02G11) ; (023 K009 ,031K176)
(1970-) ,



28 2004 13
[1] ' [2]
[3] ’ ’
[2]
[4 5]
(=7 ( (reward rate
R ) (reward threshold TH ) (program time horizon, T ))
1
1.1
’ (
) L 1
, [3]
(Egtimable Structural Dynamic Programming ,ESDP) ,
1.2
(1)
RTH T
O’ Brienes 7
0 dipo=1
Ok +B miemic +B pepie +B 1rckic +B 2kl +Bfk| n(l+fy) +
Uitk =) BmkMit +Bw - sq,kM?t"'B re(1- Git) Rit +B sGitFit +€ it diw=0 t=T (1)
Ok +B mkMic +B i +B 1 kric #B 2l +Brdn(1 + f3) +
CRVPLY I +I3M—sq,kM%t +€ ke dio=0 T<t=<12
» Pit i t P Po )
P- Py
pit = P (2)
)
Fit = R* Ms;i; , R , Ms;; i t
, Rit
_|AL12]? | H H-Ms
R"‘[H/TJ R[T'T-Hl 3
A AV [l r f [8] 1 Mi'[
(4)
0 (t-1)
1 (t-1)
Mit = (4)
2 (t-1)
3 (t-1)



1 , 29
(1) i O,
, € itk € ke
r f [8]
(2
t :
Vi (Si) = Uik #*OcE{ Vi, 1+1(Si 1+1] dik=1)} (5)
K ———————————
E(Vi(S))=Y +In] Dpxp (Vie(S0)) (6)
k=0
y ( 0.577216 ) p1o12) |
exp (Vin(Si))
Probiw ( di =1| Sit, Mic, pi) = "« o= (7)
Dexp(Vin(S0)
K=0
5 [10]
1.3
i t
3
T (Sit, Dit) = Z probit ( dik =1 Sit, Dit) - (Ak- r1- Cs- Cr) - Cm- mj (8)
k=0
Ak k , Cs ,Cm
!Cr 7Dit(mit!pit!TH!R1T)
, Mit t i
1 t i
mit = 0 (9
(pi + ro)
ry 1+ pi (10
] rO PO [l C [l rl Pl
i t :
3
CLVi(Si) = maXDI{T[it(Sit ,Di) +05 - [ ZPI’Obit( diw = 1| Sit, Dir)
k=0
« CLVi +1(Si t+1] dix = 1.Sit)]} (11)
2
2.1
2002 1
2002 100 , 12 31
4000 1% , 12 25 12 31 ,
1 3000
, 3000 , 1
2.2



30 2004 13
Lit = dix XIn( Probiw ( dik = 0] Sit, i, pit) ) (12)
1
Mean Sd. Dev. Min Max
3.3273 1. 4959 0 10
4.9717 2.0203 0 10
6. 2063 2.2697 1 12
3.8227 2. 4056 0 11
1. 7993 1.1970 0
1.6473 1. 6599 0
2. 7597 1. 2756 0
r 0. 1280 0.7278 0
f 2. 2145 2.0077 0 12
r 0. 1036 0.5210 0 5
f 2. 7792 1. 8470 0 11
r 1. 2055 0.9578 0
f 0.3732 0. 8969 0
( 1. 6140 1. 0867 1 12
3000 36,000
| Bi
— LL ELit” , [ b, Bi] i
i=1 i= bi
, [8]
, , 4053
2
3.=0 3.=0.64 3.=0 3.=0.64 3.=0 3.=0.64
o -6.65""" -6.81""" a, 2217 -2.61°"° as -0.91° -1.23"°
. (- 6.8101) (- 7.1404) (- 2.1636) (- 2.4668) (- 1.3801) (- 1.8335)
B - 0.29° -0.38"" B 0.38" 0.44"" B 0.72"°"" 0.66" "
m (-1.3299) | (- 1.7869) m (1.3532) (1. 6637) m (3. 9938) (3.6883)
B - 21.10 - 24.65 B -23.34 -16.21 B -9.21 -8.32
m (- 0.5202) (- 0.6067) P (- 0.5812) (- 0.4230) F (- 0.9405) (- 0.8560)
B - 1.09 - 0.86 B -4.627° -4.127" B -0.81" -0.68"
in (- 0.5670) | (- 0.4587) e (-2.2583) | (- 2.1280) s (-1.4903) | (- 1.3112)
B 0.21 0.22 B 0.48 " 0.51° B 0.09 0.11
2 (0. 8512) (0. 9144) 2r2 (1. 4433) (1. 5963) 218 (0. 7647) (0. 9416)
B 0.98""" 1.02° " B 0.98""" 0.91°"" B 0.52 0.63°
e (3.9853) (4. 2532) tre (2. 7868) (2. 7175) 3 (1. 2584) (1. 5360)
B 3.05" " 3.04777 B 0.68 0.72 B -1.28 -1.12
Mt (3.1719) (3.2417) M2 (0. 5338) (0. 6001) s (- 1.0700) (- 0.9432)
B -0.36" -0.36" B -0.37 -0.37 B -0.68"" -0.68"°
Mool (L 1.5322) (- 1.5710) MosZol(L1.0473) (- 1.1121) M- = (- 1.7776) (- 1.7909)
5 9.23 18. 14 5 - 16.03 -22.21 B -32.33" -38.21""
R (0. 3075) (0. 6149) R (- 0.2775) (- 0.4052) R8 (- 1.5860) (- 1.8781)
B - 10.98 -10.21 B 12.15 20.34° B 21.21 23.14°
H (- 0.9376) (- 0.8756) H2 (0. 7661) (1. 3390) " (1.1141) (1. 2996)
LL - 34524.65 | - 34285.19 AlC 69109. 3 68630. 38 BIC 69363. 98 68885. 12

0.01

0.05

0.1



1 31
©.=0) Aka ke (A1C) (BIC)
, ( ) 1
0.64, 56 % 2
2 AlIC BIC ,
2.3
CLVi:(Si) , ,  CLVi1(Si)
mi , Pit , 3 ( (2005) , )
TH=5000, R=0.08, T=12
t r f M Ms G m’ p’
1 0 1 1 0 0 0 0
1 0 1 2 0 0 0 0
1 0 1 3 0 0 0 0
2 0 2 1 0 0 0 0
8 0 1 1 4 0 1 -0.01
8 0 1 1 5 0 1 -0.01
8 0 1 1 6 0 1 0
8 0 1 1 7 0 0 0
8 0 1 2 0 0 0 - 0.02
8 0 1 2 1 0 0 - 0.03
12 11 0 0 0 0 0 0
: TH=5500,R=0.08, T=12
4
4
. ( TH=4000, ( TH=5500,
Pl R=0.01, T=12) m,p° R=0.08,T=12) m’,p"
462,758 512,926 477,726 663,007
1%,
3
(1) ,
(3 , ( 1.25
) ? '
)
(4 , ;



32 2004 13

(5) : , , ,

[1] KimByung- Do, Shi Mengze, Srinivasan Kennan. R:ward Pregramsand Tacit colluson[J]. Marketing Science, 2001 ,20(2) :99-120.

[2] Praveen Kopdle, Nedin Scott. The Economic Viabiiity of Frequency Reward Programsin a Strategic Competitive Environment[J]. Review of
Marketing Science (Forthcoming) , 2003.

[3] Lewis Michad V. Applicationsof Dynamic Programming to Customer Management[D]. EVANSTON,, ILL INOIS: Northwestern Universty ,
2001.

[4] Deighton John. Frequency Programsin Service Industries[A]. in SwartZ T, and lacobucci D eds. Handbook of Services Marketing and Man-
agement[ C]. Sage Publications, London, 2000 ,401-408.

[5] Barlow, Richard, Loyaty Programs,www. colloquy. com. 1999 ,8(2) .

[6] Klemperer Paul D. Markets with Consumer Switching Cost , Quarterly Journa of Economics, 1987 ,102(5) :375-394.

[7] O Brien Louise, Jones Charles, Do Rewards Redly Create Loydty ? [J] Harvard Business Review , May - June, 1995, (5) :75-82.

[8] , , . [J]. ,2003 ,12.

[9] Rust John, Optima Replacement of GMC Bus Engines: An Empirica Modd of Harold Zurcher[J] , Econometrica, September , 1987 ,55(5) :
999-1033.

[10] Gnul Fusun, Meng Ze Shi. Optimad Mailing of Catadogs: A New Methodology Usng Estimable Sructurd Dynamic Programming Mode s
[J]. Management Science, 1998 ,44(9) :1249-1262.



