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1995)

(Exponential; Normal; Gamma)
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Boulding & Kirmani (1993)

Menezes & Currim (1992)
Padmanabhan (1993)
Moskowitz & Chun (1994)
Agrawa
(1996)

Glickman & Berger (1976)
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K, ( ) k>0

K, ( ) k=20 w=0
a a0

b O<b<1

7(p,w)=[p-c-(1+M(w))a(p,w)

M (w) w

Teng & Thompson (1996)

1) 2
3)
Glickman & Berger (1976)
Gamma

Teng & Thompson (1996)
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Glickman & Berger (1976)  Teng & Thompson (1996)

p(t) t ( )

w(t) t ( )
Q(t) t

c(w(t)) w(t)

f(pwQ) t

Max 9= e " [p@)- cw)]f (p,w,Q )t

p(t) w(t)

subject to

4 _

ot (p,w, Q)

(Hamiltonian) (current value)

H = [pt)- c(wv)+ a(t)]F (p()w(t).Q()) @
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a(t)

950)_ o) Ho =rar— (p- et

t=T a(t) 0
(Hessian)
H,=0=[p-cw)+a] f,+f=0

H,=0=-c,-f+[p-cw)+a] f, =0

w

f
H,<0= 2fp—(f—)fpp <0

p

c, f
f

w

H,,<0=-c,f-2c,f,+( ) fw <0

prvav_(H pw)2 >0

(critical point)
c(w)

(c, C

w WW)

c(w) c
o(w) = ¢+ (1+ M (w)) Teng & Thompson (1996)

(c,>0 ¢, >0)
Blischke & Scheuer (1975)
X, X,K
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(2)
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F.() F() n (n-fold convolution)
A (Exponential) n
n A Gamma

1 xenp P —wHnu )
w —(I”j [_}/2( no;) ]
0 e no B @ l\/ie
Miw)=2, { T MW
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(scale) A (shape)
Gamma n noe A Gamma

S, = Zn: X, ~Gamma(na, 1)

i=1

M (W) = i e ()™ e (W) *(na -2

~ (na —1)! w(ng —1)!

M(w) M'(w) M"(w)

Cc
0
Gamma 0
2
Exponential | M (w) >0 aM(w) =1 d"M(w) _ 0
dw dw?
2 2
Normal M (w) >0 dM(W)>() d M(W)>Oor d M(W)<O
dw dw? aw?
2 2
Gamma M(w)>0 M>O dM(W)>OordM(W)<O
dw dw? aw?
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S Glickman & Berger (1976)
(logistic growth)
(Berresford & Rockett, 2000) f =k, p®(w+k,)"Q(M —-Q) M
@ O
dp(t) _ leww_dSpr dW(t): d3pr _lewp
dt D dt D

dlz—rafp—Zf-fQ+pr.f2/f

p

dy=12-(fuq- fo— Fog f)/ 2

P pQ "w

d,=d,-c,d,

W

D=H_H,.—(H,)f>0

pp ww

dp(t) _ f(rzafo)( CwaWcWWfJ _ f[r(;a_fQ)(HW+CWHpW)

dt D 5
roa
dW(t):f(raaf](CW(l—a)ff]z_f[ o foj(HprLcWpr)
dt p Q p w D
Teng & Thompson (1996) 1 2 3
1. H,,+cH, >0 H, >0 H,p+C.H,, <0
2. H,+cH_ >0 H,, >0 Hy +CH o <O

3. H,=H,/<0 H,+cH,<0 H,, +C,H,, <0
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dt dt dt dt

3| H,, =H, <0 dp(t) >0 dw(t) <0 dp(t) <0 dw(t) >0
dt dt dt dt

1 2 H >0 ( )

pw

H :pr=(2fpfw_fpwf)/fpsz>o
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¢ (1-a)f ff
HWp+CWpr:7p +fW:_p.—fp>o



180 93 9

ra(a/p)
M2 kp(w+k,)

Gamma H =H 3

Teng & Thompson (1996)

Teng & Thompson (1996)
0

Teng & Thompson (1996)

(1) (2)

(limited growth
demand function)
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Comparison of the Influence of Additive
Life Distributions on the Optimal Dynamic
Pricing and Warranty for Non-repairable
Products

Pei-CHun LIN”

ABSTRACT

This study presents a decision model for manufacturing firms used to determine the optimal dynamic price
and free replacement warranty period and to maximize profits according to the pre-determined life cycle. In
order to conform to the reality, we do not assume that a product resumes its original warranty when
replacement occurs. Instead, this research considers the free-replacement warranty under which failed items
are replaced free of charge until a specified total operating time has been achieved by the customer. To
explore the effect of additive life distributions on dynamic pricing and free replacement product warranty, a
numeric method is developed by evaluating the expected renewal frequencies based on renewal processes.
Then the expected renewal frequencies are used to deduce the total cost of providing a warranty. The results
are used to derive the optimal dynamic price and warranty by applying the optimal control theory to maximize
profits when demand is related to the cumulative sales. Under the setting of separable and logistic growth
demand function, we found that optimal policies are characterized by simultaneously increasing, or reducing,
both price and warranty period and the optimal policies should never be moving up or down in opposite

direction.

Keywords: warranty, free replacement, dynamic pricing, renewal processes, optimal control theory
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