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Optimal Pricing for New Product under Patent-Protected
Abstract
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Abstract

This study presents a conceptual framework based on the new product diffusion
and demand theory models. The proposed framework was created a probability of
demand function, and the optimal price for a patent protected new product was
determined.

As anew product diffuses through the market. The rate at which information



regarding a new product diffuses through the market varies over time. To analyze this
problem in detail, this study defines the probability of demand function. Using this
demand probability function and the differential equation for the diffusion of new
product information over time, this study presents a concrete mathematical model for
addressing the question “How can a manufacturer influence new product information
diffusion and profits by manipul- ating the sales price”. This study also characterize
the optimal price and analyzes the sensitivity of its dependence on the equation
parameters.

Key word : diffusion ~ patent ~ new product ~ optimal pricing ~ innovation
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BRI E A AIE I AT BR L JRT HE G o i
=+ & P &AL 3TA & o (Amit and Schoemaker,1993 ; Joaqui’'n, Rafael and
Ricardo,2004) « 3§ 2= 5 2 8 ¥ 5§ 4 8 > ATA & LaE 2 b HHIATIR
F< + (Foster, 1986 ; Utterback, 1994) » @ ¥ H et 3 2. o 7§ € #-F e ] 37 chps
FEEY GEOEE R F R EJIRETOMAS A B T b
e = (Deardorff,1992 ; Blind and Thumm,2004) » * &= 5 &7 » & flim®E ™
2 FATAFHRF R D FE @R L LD s h (Blundell, Griffith and Van
Reenen,1999 ; Sorescu, Chandy and Prabhu,2003). - & £ 4] #7eh i & %E pF /&
b PR AL RF RS iR T (Sherry and Teece,2004),
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2.1 Diffusion model

HEATA S r A0 F K Bass(1969)4k 1 [ F K MLR ATA SR AL &
#- ;¢ (a growth model for the timing of initial purchase of new products) |
(Bass, 1969 ; 2004) » v & Wi 5 ¥ L MWt g T 0 Fla g P FH ¢
Bass model 2 3 it £ 4 “u (refinements and extensions) » # ¢ 123 § 4o 0 F2 B
FrA S ACHIE G 0 2 F it Rt B X ) £ 4L (Robinson and Lakhani, 1975 ;
Bass,1980 ; Dolan and Jeuland, 1981 ; Bass and Bultez, 1982 ; Kalish, 1983 ; 1985 ;
Kamakura and Balasubramanian, 1988 ; Horsky, 1990 ; Jain and Ra0,1989 ; 1990) -
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A< ¢ > % & [potential consumers ; % A k¥ i fraEiT A & 7 -
Fooum# 7 ;T consumers ) 5 F MR 2 E RN tEFEL R R A fio X()
2o B Y() R H R O MU R e AT A ST hE R (AR R
Pz A Z %) [y(t) isthe potential demand rate per unit time among people
who are aware of a product before any givetime t (potential demand rate here
refers to the demand rate with the price at zero)] » y (t)dt % ¥ & % & [t ,t+dt] [
BEA ST ATH A B Bl Y ()% y() = MR

y () = (a+bx(t)(m- y(t)) @

¢ a : the coefficient of innovation ; b : the coefficient of imitation

2.2 ~ Probability of Demand Function

Diffusion is a communication process in which adopters persuade those who
have not yet adopted to adopt. ¥ —‘F*f Valente (1995) #-yt A4+ ¢ #- 7 3] i (type of
social simulation)#£ % " automata networks > % - automaton = # B % fi+ ¢ %8
SOET ReEde 0 U ATl 20 e i (graph) it & do s e~ 3 TF R R~ 78 ) & (Ellison,
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2.3~ Model Formulation
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