B/

o

o

=

AAE = AZANA A
Capacity expansion and advertising policies for new product diffusion models

o

—

~H

{H

ol

o
-

(Lieberman and Montgomery (1988)), ®tw ol w}

KAIST Business School
{mgatasa, bwkim} @business.kaist.ac.kr

Abstract

)

<2 o

(miR

El

RERE
and Childs

oo

(1969),

S th(Baldwin

v 5
Drucker (1985)).

=
L

]

AS BEAte] o

ki3

7}

]

Ho
=]

Jo
)A

1l

2 92 uetel

1, 1990 T

= =
=0°

[

=
)
T

ﬂ
xR
o

ol

i
il

B
fut

Al

—
o

=

er

]

X

T Al A

fsi3
=

bt T FAe] %A 719

A7} #

=
=

]

pZS
AN

1|

= A9 2719 A °

3]

S

°©

[e)

ds] oS

)

ATl s AlAlRe] =
. 71 A

5 A5} AR

Aol A A5 1] el

_

o

B
Jo

"
N
A
=

ox

A+

B

N

)

Ho},

“

bz

°©

A% 2P AN

sto] Al

S

of A A%

=

7144l 9

=y
-

%

Aol o]

X

ro
T

E

A 52
Z

1. A&

Al
°|

Bass(1969)°] &= 40

] & 4 thJain et al.(1991),

Atiyas and Dogan(2007)). A5 & 7|9 U E

S

i)
oy
o
)

—
fite)

stttk I oM &

Al

o
el

147



2008 et=ZHste FAHSt=Ual € EIIE5a

Tolth WA, =AA APdEs g A
= A9 Rt} Mahajan et al. (1993)< Polaroid9}
Kodak®] AMHE EalA =24 A AlES
ik o7 253} Krishnan et al. (2000)
el FUAs A% AZHAG o

flo 4

Kalish et al. (1995)¢} Savin and Terwiesch (2005)7}
HEA oIt =24 A

Aol A HA 7143
3 S AHE =F 92 % Eliashberg and
Jeuland (1986)9} Fershtman et al. (1990)7} $J
shA|Rh, 2 dAqtel Fo] Ak Al ofstol A
Fal AAS AVEAE Fdth =4, Fas
Bes nHEg gk B #ek AFtolt)
Horsky and Simon (1983)+= =34 ol| A F a7}

wgfsgg ATl dFS FS 7HEst]

S5 B2 wslel B 2 Al

st ol=dtdl Ast Al ARE vPoR W
“d (calibration) 3} % T}. Ho et al.(2002)2} Kumar and
Swaminathan (2003)> i17}o] FAE& 714 S
z3tste] s} sl AR, oA Ao B

.

X

F Ry 43U ATdgy B A7y ¢
44 QS el e PAAF 2P AA A
= etk

3. 23

7198 A A =M E
o= S P =) ) P e B A R e
A7gstar 1o uwhet

L ¥
.
o
N
N
o

o
2
olr
JE
tot
o,
o
[0
fo
i,
rlr
<
X
=
o
i

& o
= i)
ol
N

oo

v
>
o,
=
™
jinss
o
o,
ol
SIS
o
H o
4 o
M
rlo
4 ol
=

Q
_?{_',
ol
ke
+
M
tlo
ih)
o
ol

—’Tﬂ
o
)
N,
lo,
o
22
oz
oldt
=2
a2
)
X
(&
ot
ot L ol

td
oft
(2 b
ol
o
N
2
=2
A
e
2 ox Yo

2
=
o
=1
o
=y
N
o

w
i)
=2
=,
Ry
2
)
™
hinss
Lo
oY,
o
i
3
=
e
o

al.(1991)). A Aol FujuAo =z A3y =

@ CHZ| 024 w(t)

Fojn2 s

1. A FslolAf o] Bt B

i

A7 Basse] S E3(Bass(1969))°l
ghA di7lne® H3ES 7Hg st Basso

nyge Fof BUATEA AEE
A1 €]

2]
L
\

A2 FuoAtE
EAT (=

Az

ot
_0|L
i
X
m

o]jy,_

i)
o
>,
Xl
I

B oHS
i

42
i
]
ol
N
&
rlo



2 &erg} HJ'_Q_J+7]' ﬁ{]%ﬁ‘r% %Ol
oh AT, dAHo g gy Faio] 9
g X g e 2] oel B o= wiAlEql
o 534S H % F A o] E(optimal  control

theory)& |83t 2G5} sl ofgsh @i,

e’ [(r-@)S - A@) - I(r) |dt

—_——

o 0=+ 85,5, a0
x(m—W(t)—S(1) - S(t)
3) S@) =W (@)
@ A(t)=au(t)+b
) 1(t) = Ke(t)*
6) W(O):S(O):I(O):u(O):O
Bolelel] A an] §(aa)
s‘;wﬂa(r)w W o]} Hvjsl
AFEe] et
agE Aok A=
UE BF= A3 Jain et al.(1991)
nestel MPsAat F +o
LAWW)SF T LA(S@)e] FoE 1}
R Selasen A
"t 53] gAlAS( ,31+ﬂ2u)
o] AT B, +,[>’5u)7} B A
e MEHow F73S 74 o}oﬂq
=t vtAlT] o7 wel sl
e RAS( By)7E e
ArbsE (R Tl
3)), a9
#] gt tH(Teng and Thompson(1984)).
9o Frbel we FAEEE FRo 7

o
u}£CH(Hayes et al.(2005)). 2 (6)> %7] %

Z

o

1o
=
il
4
P
T

1

R

L.
Fan|

o
it

> R

rx o ooft Y
off 12

o

fu

H

2 o

il

149

A< vhebuieh
32 B4 4%

BHGGAAE trlae] FHES] weA
=4 wgv go] webd + vk 229
@ol #Ahel hrlmAel #Ahe] iAo
2 WAL & gon 7w 4P 71
Ak Z, sAhe FuE wa FAH AES
AokATt ke Eelov BAhie] AFL
Mz FEEe 4 gl wel Hxe) AEe
o7t bed A4S WA FuE Qe S
Q= Fsge delErh 1wl FAE
2 3§

D m

th71 22 wy(e)

CH7122 wy)

@28

¢ =ct ey

3
12 C
‘1 21 |Cx

FORZ s, | | FOIRZ s(1)

=2, MibE ekstol Mol =it B!

A% 7 el 4
AN AsEE 1)
Qe
(differential game) X P .2 33} 3H ofef et
2rh oty A=A i=12% 3ALE YERAL

o]

cr=citen

7 ..

( ) Maximize
0<u; <u
0<¢<e

{J,. = jore'f” [(7,-@)S, —4,(0) fl'i(z)]dz}

W(t) S.(0)

)

+ﬂ51 i

®) W:(t) = ((ﬂli + o) + By,

x (m =W, ()= S,(1)) - S‘, (t)

©) S,(t)=c,(W,(t)

(10) Ci(t) = Ci(t) = cli(t)+62i(t)

(11) A @)=au(t)+b



2008 St AN Y5tE =HS S L HI|E3
(12) 1,(t)=Kc,(t)"

(13) W,(0)=5,(0)=1,(0)=u,(0)=0
210y A9)ed, dhute] sAE T Afe 3

At BAFE FRoE HFR Rom A

heh A o dollM w3t whep g

s A

33 &34 1Y 3%

T EER S

o
o]

Cumulative
Sales

Monopoly
period

Duopoly

period Firm 1

Firm 2

T T,

W,(T,),0
S,(T,),0

Wi(T,), Wy(T,)
Sy(T1), S,(T))

m- W,(T,) -S4(T,)

m-W,(T,) -5,(T,) W) ST

* Firm 1 (first entrant), Firm 2 (second entrant)

=3, YLbA ekstol M el =t 2

ogt

S|Abo] WA Al

= 2‘53

A SR

o, 3|Al27}F T,0] 5o
= 3240 A AA S
s &

O~
G

150

HHRGNA A@®)E ofefet el A4 wl
An, 215 F7HEh

_mo
m=W,(T,)~S(T)

S,() }

Wl(t) = |:(:B1i + Pot;) + By,

(14)
(ﬂu +ﬂ5iui)m

x (m=W(T,) = S,(T,) = W,(t) = S,(1)) = $,(1)

(1s5) W, (1) = S,(1) = L,(T)) =u,(T) = 0

4. EY AT A¥

% g%

So iz
oft

At
ol

7 2(Jain et al.(1991),
st el
ke 4 Ak A

|
=t

L

R

3l

Dogan(2007))<

=

[

A 7]

ol
o
D

td

P

N

i

e
off L ogt
Lo oap

ot
2y
:OQ

t

b
Lo

=
i
o
%

o
g
=
rlr
b

-

N
iil —{O —m :F((d «1‘1.1’4 —_>'i, -

R

b1 mY ol
Jo

o

v

&
(1

NN

m
W
2k
2

ol
=
=

Ir

Mo oX X
b
rlr

(U
ol
ol

o,
o,
ok
4 K

At
ol
o

ok

Atiyas, 1. and P. Dogan (2007). “When good



2008

o
0X
02
]
Jor
tol
4
Jor
[}s
tob
He
0
O
to

intentions are not enough: Sequential entry and

competition in the Turkish mobile industry.”
Telecommunication Policy, 31, 502-523

Baldwin, W.L. and GL. Childs (1969). “The fast
second and rivalry in research and development.”
Southern Economic Journal, 36, 18-24

Drucker, P.F.(1985). Innovation and
Entrepreneurship: Practice and Principles, Harper &
Row, New York

Bass, F.M. (1969). “A new product growth model for
consumer durables.” Management Science, 15, 215-
227

Eliashberg. J. and A.P. Jeuland (1986). “The impact
of competitive entry in a developing market upon
dynamic pricing strategies.” Marketing Science, 5,
20-36

Fershtman, C., V. Mahajan, and E. Muller (1990).
“Market share pioneering advantage: A theoretical
approach” Management Science, 36, 900-918

Hayes, R., G. Pisano, D. Upton, and S. Wheelwright
(2005). Operations, Strategy, and Technology:
Pursuing the Competitive Edge, Wiley, New York
Ho, T., S. Savin, and C. Terwiesch (2002).
“Managing demand and sales dynamics in new
diffusion supply
Management Science, 48, 187-206

Horsky, D. and L.S. Simon (1983). “Advertising and

product under constraint.”

the diffusion of new products.” Marketing Science, 2,
1-17

Jain, D., V. Mahajan, and E. Muller (1991).
“Innovation diffusion in the presence of supply
restrictions”. Management Science, 10, 83-90

Kalish, S., V. Mahajan, and E. Muller (1995).
“Waterfall and sprinkler new product strategies in
competitive global markets.” International Journal of

Research in Marketing, 12, 105-119.
Krishan. T.V., FM. Bass, and V. Kumar (2000).

151

“Impact of a late entrant on the diffusion of a new
product/service.” Journal of Marketing Research, 37,
269-278

Kumar, S. and J.M. Swaminathan (2003). “Diffusion
of innovations under supply constraints.” Operations
Research, 51, 866-879

Liberman, M.B. and D.B. Montgomery (1998).
“First-mover (dis)advantages: Retrospective and link
with  the
Management Journal, 19, 1111-1125

Mahajan, V., S. Sharma, and R.D. Buzzell (1993).

resource-based  view.”  Strategic

“Assessing the impact of competitive entry on market
expansion and incumbent sales.” The Journal of
Marketing, 57, 39-52

Savin. S, and C. Terwiesch (2005). “Optimal product
launch times in a duopoly: Balancing life-cycle
revenues with product cost.” Operations Research,
53, 26-47

Simon, H. and K. Sebastian (1987). “Diffusion and
advertising: The German

Management Science, 33, 451-466
Teng, J. and GL. Thompson (1983). “Oligopoly

telephone campaign.”

models for optimal advertising when production costs
obey a learning curve.” Management Science, 29,
1087-1101

Thompson, G.L. and J. Teng (1984). “Optimal pricing
and advertising policies for new product oligopoly

models.” Marketing Science, 3, 148-168



