19 3 Vol. 19 No.3

2016 3 JOURNAL OF MANAGEMENT SCIENCES IN CHINA Mar. 2016
®
( 300072)
4
Hotelling
Bertrand
4
. F49 DA : 1007 —9807(2016) 03 —0092 - 15
0 Y
1
SAP  Oracle . ~p2p
Microsoft >

SAP

Oracle

( www. sdn. sap. com /www. blogs. oracle. com) .

o 1 2014 -01 -09; 1 2014 - 10 -27.
: (71271148; 71471128) .
(1975—) . Email: gfnan@ tju. edu. cn



56

78

Hotelling

. Baake  Boom ’
4
; Zan—
chettin " Ber—
trand Bertrand
4
. Matsuba—

yashi

Liang ’

Ei—

. 1
zion  Pang

. Baake Boom °

Hotelling

. Griva

Vettas °



é“ ”»

2016 3
v j(j=A
B) um + un, u
Hajji " , j
ERP m
14 aN
u, u = u
(1 -a)N u = u, 0 <
a <l wu >u, >0
xi(xi (S 0 1 L = 1 2)
15 y N o
3 , A
t(xi_o) 1 B
(1 - x) : 2
21
3
3.1
1 A B
N 522
23 24
2
A
- 4
1 “« » 16 1) ( SS
0 1 x, =0 xy=1". (S 9) ):2) A B
(SB (S B));3) A B
0 (BB (B B));4) A
& B (BS (B
S)) . 4
1
¢, =c¢,=c



3 — 95 —
1 2
Table 1 The pay-off matrix of pricing game n = Z 1y J Ny =1y
B B i L J
;i x; —xy) t(xy — ;) L
A (rbo wh) | Crbeoho) . . \
A (7&% %) (7 7s%) pr=pytfi pa Sa
A . A
3.2 P1=P. P A P2
B P2 =Py /3
v P Ju B
» B P2 =Py Py
m i B
wm 3.3
1 i
un; : l
1 ) 3.2 (3)
(4)  UL(R) = Uy() 4
2
17 1.
wym +un; > f; (1)
uym + uy(ny; +1) < f) (2)
ny 1 Jj
» J
1 i
L x; Fig. 1 Distribution of consumer preferences in group i
( A.B A
B )
U, =v+y(um+un,) -
| SN Do
Py —H(x; - x,) (3) 2
Ug =v+y(um+ung) - ,Zf L n; o= ny,
R ETE) (4) )
; 0 1(0 i 2
" ( | n= S
Y 1 ny = aNx, ny =aN(1-x) n,, =(1-a)Nx,
y, =1 ny = (1 —a)N(1 -%,) .
4
v, =0;n, ng A B 3



— 96 — 2016 3
2
Table 2 Location of indifferent customer
% %
. Py tfy —pa —fa t T Pg —pa ti
SS -
2T, 2t
SB (Bs +T4) (py, —pa) —Tufs + LT - BT, (B2 +2T3) (py, = pa) —Bofa +B 11 —215T,
i (27574 - BaBs) (27574 - BpBs)
BS (B3 +Ty) (ps —pa) + Tufy + T3T4 +Bs(uym +1) (B2 +2T5) (pg = pa) +Bofs +BTs +2T5(uym +1)
2T,T; - Baps 21,15 - Baps
BB (T3 +B5) (p, —p) + T +B5Ty (75 +B5) (p, —pa) + T T3 +B, T,
2(T5T; - Bops) 2(T5T5 - BoBs)
By =aNu, B, =aNu, B3 =(1 -a)Nuy By =(1-a)Nu, T, =t -Nuy T, =uym+p, +B, -t T3 =1-8,
T, =2t-By Ts =2t-aBy T =t-Nu, Ty =t-p,.
3
Table 3 The function of profit
B (py) B (ps f3)
A (p) ma = (na +n34) (py =€) ma = (g +n34) (p, —¢)
Pa
my = (ng + o) (py, = ¢) my = np(pg +f5 —¢) +noppy
my = nia(pa + Sy =€) +naapy ma = nia(pa + Sy =€) +npupy
A (pa f3) .
my = (nyg +ngg) (py, = ¢) my = ng(py +f5 —¢) +nyppy

max 7, = (n,, +ny)(p, ¢ (5)
max 7y = ny(py +fy —¢) + nypy (6)
’ 5 6
4 (5) (6)
o, omy omy
( 1) =0 =0 —/— =0
apa apB afB
BS A
Pi:s B
BS J T
v AT, T —a (2t+T,+B;) > G, + 2atTs-aTy(T,+B) Gy +2 T,Ts —at(2t + T, +B) G, )
P Ts 61,15 —8at( T, + ) —4dat’ - a( T, +B) ’
b o_ AT ~dat( T, +B;) 2a (T, +B;)° G, + 8T, T, —dar(T, +B) G, —4aTs(t + T, +B;) G, (8)
Pus Ty 12T,T; - 16ai( T, +B;) —8ar’ —2a (T, +,)°
2By =By G —2(4t + T, +B,) G, + 675G, (9)

f};s_

T 2T,T, - 16a( T, +B;) —8al® —2a (T, +8,)°
—2atT3 —(1 —a)(Zt _B])(u2m +t) +

(l( T, +B3) ¢+ 2T3T4 = B:Bs

G, =

G, = Tsc +2atT, + (1 —a) (2t =B,) (uym +1)



3
Gy, = Tye + TsT, - B3y — Bs(uym +1)
A BS A
2 2 2
<O BTt mh = (ol +0) (ks =0
P, o ny, = alNw (10)
apBafB) ‘PB:PES fu=ri > 0 ops | reerhs Aot < nyy, = (1 = a) Nxje
0
xgs _ (B, +T,) (pgs _Pgs) + T4fgs + T, Ty + B5(t + u,m) (11)
(2757, - B,Bs)
2 = (B, +2T3) (pis - p’é%;fzfgs + B, Ty +2T,(uym +1) (12)
344 _132ﬁ3
xps  BS i () (2)
i A ;421
(11) . (12)
B A
A ; A
B A
(B, >0;T, > a N.
0. 3 A
A
1)
B A
A A a 01
B N
B
s = Np( Pas + s =€) + NopPhs (13) u, =0.002
ny =aN(1-xy) ny =(1-a) N x (1 - x3) . u, =0.000 1 N =300
4 m = 200 t =1
c=0.5
2 2( a) A 4
4.2
N . a SS A
4 N
SB  BS



— 98 —

2016 3
! A
B A
SB ] A
A
A a
. BS A
a .
“ 2) N
u, = 0.005
u, =0.001 5
2(e) a A 4 m =200 f =1
.SB BB c=1 a=0.6
A 3(a) A
. SS 4
A a
a < 0.51 A 4 A
Tay > Tas > Ty > T | A
a > 0.51 4 A
Tay > Ths > W > Ty -
A 4
3(c) A
A
A B
’ A
SB
A
A
* b BS
A
A
4
A B



1 SBxl

SBp SB
; BSf BS
, BBp

SB

BB

; SBf  SB ; BSp  BS .
; SBp  SB . SSp SS
; SBx2  SB
; BSx2  BS
2 a N

Fig. 2 Influence of coefficients @ on price market share and profit

BSp BS
SSfSS

; BSxl



— 100 — 2016 3

3(a) SBp SB SBf SB i BSp BS . 3(b) BSp BS
. BSf BS SBp SB . ssp S8 1 8Sf S8
. BBp BB
: SBxl  SB SBx2  SB i BSxl  BS
:BSx2 BS

SA(110 33.22) B(140 34.72) C(199 41.47) D(197 52.75) E(185 52.91) F(171 53.91)
3 N .

Fig. 3 Influence of coefficients N on price.market share and profit



— 101 —

3
3(e) 200 a =04
4 4 i =3 N =1400 ~1 450
A ¢ =0 ~45.
4 _
A
A . N =
110 7y =
A I ey < Tpp
N<110 o <ampy N >110 T < s A
mhe > aas s N =197 7l = @l B A
A ; s < Ty
B . 4 7725 < 77-23 B
A . N < 110 Ty > (B B).
T >y > 197 >N > 110 7l > 7l > || Taw > g
mhe > g N > 197 Tas > ey > s > Mg 7735 <7T‘[§S A B
3 B
A ;
( 3( a) 3(b)) B A
B
77'3S >77'§B Tes < Tsp A
3(¢) 3(d) B A
B
1l (B S)
(S B).
m A T >
Tas ey > T A
B A
B Tys > Ty Tes > Ty B
4 ]
(S9).
4.2.2 I\ B A
; B
A
- : A B
B
A
u, = 0.005 (B B)
u, =0.000 3 m = (S5).



— 102 — 2016 3

4 N
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Optimal pricing for information goods and complementary services in duopoly
markets

WANG Chun—ping NAN Guofang LI Min-giang KOU Ji-song

College of Management and Economics Tianjin University Tianjin 300072 China

Abstract: The optimal pricing strategy for information goods and complementary services has been a primary
issue for providers of information goods in competitive markets. Most existing researches study pricing of only
information goods without considering the subsequent services or address the problem based on the assumption
that the consumers have the same network effects. This paper studies the optimal pricing strategy with hetero—
geneous consumers and duopoly companies who provide information goods and complementary services. By an—
alyzing four different equilibria a game model with two types of strategies—the bundle pricing strategy and
separate pricing strategy—is proposed to obtain optimal strategies for firms to maximize their profits. Mean—
while a coefficient representing the strength of heterogeneous network effects is introduced into the Hotelling
model to derive the demand function and the profit function of companies and a two-stage Bertrand game is u—
tilized to analyze the pricing competition. The analytic solutions for the duopoly’ s optimal pricing together with
their profits are computed by solving the proposed model. The numerical simulation illustrates how the market
size and the market structure affect the prices of goods and services market shares and total profits of the two
companies and how duopoly companies choose their different pricing strategies at different combinations of
costs and market sizes.

Key words: network effects; heterogeneous consumer; pricing strategy; duopoly market; information goods;

complementary service
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