20 4 Vol. 20 No.4

2017 4 JOURNAL OF MANAGEMENT SCIENCES IN CHINA Apr. 2017

®

( 361005)
( )
( ) ( ) .
( )
: F253.4 A : 1007 —9807(2017) 04 - 0084 — 17
0 2012
20% ° .
iPhone6 te 2008
(
( Nintendo)  Wii )
( )
( ) .

( Microsoft)

Access  Powerpoint

Office (
3-4 ) 6

( Samsung) ( )
(26 ) LED

( ) !

Nintendo
@® 1 2014 -09 -04; : 2015 -07 -07.
. (71371138; 71371159; 71571151) ; (12YJC630264) .

(1979—) . Email: gyyang@ xmu. edu. cn



4 — 85 —
2) : van
? der Borgh  Schepers
?
? ( )
. Reinders  '°
1)
© ) ( \
) Derdenger ~ Kumar * . Gentzkow "’
. Arm-
9
strong
@ () 3)
; @ ( )
Bhargava " . Liang
( rollover strate—
gies) : ( )
. Alexandrov  Bedre — Defolie " )
. Ban—
ciu ’ . Cachon  Feldman "
(
©) Chen  Zhang Whang "
( interpersonal bun—
dling)
. Danaher " .Liu  Zhang *
23%
21
CD

Hotelling

22

23



— 86 — 2017 4
v v U
~ B G( )
gl =) 6(:) =1-6(") .G(v) =6(v) =0
h VA,
@ ? @y, h
l t, h
2) . b t
h
s .
A, = s ( s
h) .
3 t h
25 e 01
1 . tz
0 0 =1
D t
1
26
1.1 30
( L
Ay h(
( B ) [ ”»
( ) e 7
. B
£ h
Pu t] S
A & q Uy, =vA, = p, 2 h
( s < u, = &(vA, =) é? Iy
¢y <Py - 2 h Uy, = Uy
L ( bargain 1.
hunters) 1 vy
1) vy (v =y )
h . 5
t h; v < vy b
x ~
x h U; _ Py — &5 ‘
FC-) fC-) F(:) =1-F(-) (1-8)2,
1
2 -

19 -23



£ = ]

ITy( q,) =p,E min ¢, E( o) x +

s q,—E min( qy G( 773) %) —Chqy

(1) 1
(1) t t,
3
1 h
@
|
1) i
(]: € arg manh;OH( q ) ; ;
1
2) i
voev (v q). |
3) vo=0 g = Q-
1
( 1):1)
wo_pw = (1 —z)s
Vg =
ZgAy,
Gin = Gle) F'(3) (>0)-2)
_ G =S )
B = h.3) S
1 )
2 B v~Uwvov
I, A, ( )
(6=0)
1
Table 1 Introduction strategies of low quality products
b 5} () o
| | || h =0
H+[] || >0
1.2
| N B3 | >0
A | N B3N || =0
! A= ;h Cp > ‘. h O 15
1) A 1)
p
D
( ) vy,
@ ( SPNE)

Stackelberg




2017 4

IT; (q,) = (ﬁ]jﬁﬁﬁ)ﬁ% +
310-11 v, = oA, +oA, =v(p +1)A,. 7 B
L BTt G er D o 789y
Ip ¢
Uy, =0V, =Py 1, 3
h u, =&( oA, —s) £ |
b2 h 3.
Py, =Py tp —6 s 3 T,
P 1 (
Uy = U, 2 ): H;I
2 P o v (
Up ly y 0 < U: ) .
ty h vp = L h
Pl) _é:s 4 . U 11
(1 - E)P +1 A 5 H; p
? 2
" . : 4,
vy A ,
5} h. vy
" ( ) ;
g = F —qih] . ¢ >p -0
G( ﬁ[’) cl g p] _ 6
HP( qh) = pylimin g, & 17},) v+ mp, = p, — €y mp,, =
s qh _E Hlll'l( qh G( ﬁP) x) - ( 2) Pu +pl —5 — ( Cy + cl) mp, —mp, =p, — 5 -c.
¢,qy — ¢E min ¢, E( D) x c >p -6 mp, < mp,
(2) g o <p -0 mp, =
2 h mpy,
3
o= (o= asp-®
o= (zpp + 1) A, 5
‘]:Pza(U;)E_'(zP) v~Uvwv
¢y = E min ¢, 5 o < p -9 v o=
O - (ph B S) ? P - 1) | Bp
* _ Cy \) )+ o .
G(UP)x Zp —pb —s - ¢ (ph —3)2 +(Ch S) s AI 1 1



) o<e p < P I, <, ; ( 1-z )
P = Py I, =1II, (p )
2) " <¢ <¢" I, =1II,
3) CIBCIBP p < Pgp H: >H; ;
P = Prp H; = H:;
Cbp — -5 - (ph _3)2 . CBP !
] Py py—s—od 3) ( ¢ =
* # . - * BP
11, p=/;fl=ﬁBP:HB p=,;c1=cFP’pBP € pPp II, = ) Ly
Py ¢ < Ci)p @
IY;; 2 - N - bp l)i =
ooz v ) ()
Lt s Ay pm(ma)s (o ()
A g v Zp S Aizgo G p
pr — (1 —2)s
P Az (
2
;= (P;._S) U+P1_5 ) -
(py —5) " +(c, —s)s™ Ay
e))
1) ( ¢ <
SO ;
( p<pw) Iy
( 1 -z )
3
3.1
( p-8-¢ L
) h
uy =v(p +1) A, = (p, +p; —9) Uy, = UpA; —
Py 2 h
;@ P = Pre N N
u, =&(ph) =) & Ly
( h
) 3 3.
3
Un ~ Uy Uom 1) Uy = Ugy
Uan LU E Uy yy)
: t h; v < vy L
2) ( hi2) vy > oy v = Uyy
Clhp =¢ < CIBP) ly v < Vyy l,



N - gs ~ h G(0y) Gy «
U = —_  Uuwn = 4 ly
( 1 - g) p/\l h
~&+p -6 -6
By — 85+ Uonw = pl/\ min( vy v,y) <
(1-8pA +A ! (4) _
vy < max( vy vyy) y(q) =58 a4 &;ﬁrt@ G B +
3 MD B
3wy <y 3 BT Sl ot 5 2
M1
; Uy > Upy (5)
Iy, Iy
Uy = Uy 2 h
£ = F[iaq" ] 6 o
0 *
(w) Dy ) dn m
Iy (q,) =p, quhdF( x) + dI1,( g9,) _ f( qn ) Ch TS
iy dg, (2w) Pu =5
o B
flﬁ“’ P6( o) x +py (g, — G(05y) %) dF(x) + B 5;( _ ) =0 (6)
Biny) Py =S G( ,y)
9h o - - 7
[0 puGl) w4p,( Goy) ~Gl0) )3 dF(2) +
s ¢, - Emin(q, G(2)9 - 7 v~ U0
aEmin g, G(oy)x - g, (4) X v~Unwov
1 Baqh o =p -6~
. _
e pA (= 5) (7 = 1) )
' e (PA 3y —3) ? -(pArv=s) (p,—3)
7qh _ 9y UlM < 1}%/[
(ow) Go) r P = = 4oy PA = p) (v —wy) /=0
— = +/ =
G( ) 2 h qn — vy pA =S ?
6 D) % ;3 x <
qn o ( vy qr ) 2
_ G( ) % M dum
G oy)
2
Table 2 Rational expectations equilibrium under mixed bundling strategy
p <Py p =P PR <p <pu p=pu
IS Ci\I — (vﬁ = ”Ilw = ”%1“11(\? = (7}11 M= (hz] ) (Lllw ‘hl] w) ”i{ (lﬁ W) (”11\1 (hl] M)
¢ >t — (vy 4im)
“—” “11\1 U12\1 Uy, = Uy ‘Ill‘ M ’1%. M-
q* = , Py — ¢ — 8
T 0 Flyelp =pa) =0 4 =
Emin g,y G(vyy)x r l,y[:l,g(P =py) = h L



4 — 91 —
. P =0 ¢ —s 5
4 = *
Py =S Py =S I, =
M ls=0 *4sD = Loy pls=0 ST = Ayrls=0*
7 p =Py
0 M
Pu € =q p
Pu =
= 1 M
Pu € >
3.2 ( ) ( ) P e pyopy
p,=5p=36=20.5
L ( ) M=0.5¢=4s=20 37
w, =v(1+p) Ay = (py +p) x 100 50 y
Uy, =UpA; —py 4.1
by U, =
E(pA, - 9) & t
by
3
(A) 3
3(B)
( =0)
S =
3(A)
Table3( A) Bundle sales volume
c P S M
p 2.08 | 2.68 | 3.28 | 3.88 | 2.68 | 3.28 | 3.88 | 2.68 | 3.28 3.88
0.2 0 16.29 |29.42 | 40.14 24.80 | 24.95 45.17
0.9 | 6.24 |22.43 |35.15 |45.39 24.80 | 24.95 — 45.82
1.3 1 10.08 | 25.95 | 38.29 | 48.15 o 24.80 | 24.95 — 45.87
1.6 | 12.99 | 28.51 | 40.47 | 49.96 24.80 | 24.95 41.33 | 45.83
2 16.77 | 31.61 | 42.91 | 51.80 | 23.37 |24.80 | 24.95 42.20 | 45.74
2.4 120.16 | 33.97 | 44.35 | 52.44 | 23.61 | 24.80 | 24.95 | 34.04 | 42.34 | 45.56




— 92 — 2017 4
3(B)
Table3( B) Sales volume of high quality products
o 2.08 2.68 3.28 3.88
¢ B p B p S M p S M B p S M
0.2 0 16.29 29.42 | 49.44 40.14 | 59.89 | 53.82
0.9 6.24 22.43 35.15 | 49.50 45.39 | 59.88 | 58.29
1.3 10.08 25.95 | — 38.29 | 49.60 48.15 | 59.87 | 59.25
1.6 12.99 28.51 49.78 | 40.47 | 49.64 | 45.05 | 59.83 | 49.96 | 59.86 | 59.84
12.30 35.24
2 16.77 31.61 |32.04 42.91 |49.68 | 48.29 51.80 |59.85 | 59.96
2.4 20.16 33.97 [33.79 | 34.23 44.35 | 49.73 | 49.62 52.44 |59.85 | 59.90
0.2 0 4.68 8.46 | 5.95 11.54 | 6.78 | 11.20
0.9 1.51 5.43 8.51 | 5.89 10.99 | 6.76 | 9.66
1.3 2.15 5.54 — 8.17 | 5.78 10.26 | 6.72 | 8.91
1.6 2.47 5.42 7.69 | 5.73 | 7.62 9.50 | 6.70 | 8.35
2 | 1.36 | 2.63 | 3.90 | 4.96 | 4.38 5.51 | 6.73 | 5.67 | 6.70 | 6.62 | 8.12 | 6.68 | 7.60
2.4 2.43 4.09 | 4.18 | 4.11 5.34 | 5.60 | 5.75 6.31 | 6.65 | 6.82
1) p ;o p=2.68 ¢ <
1.3
;@ (&} 12) 2)
[l p Cl
p=<3.28 ¢=<1.3 ( 4.2
) ; 1 1)
p =38 ¢=16 0.2(0.9)
ey (p )
— —
— . p <2.3(1.926)
; p < 3.28 X 2.3(1.926) <
p < 2.886(2.806)
; p = 3.88 ;o 2.886(2.806) <p <
; 3.842(3.56)
p ;op > 3.842
(3.56)
¢ 0.2 0.9
(eg=1.6 p=2.08)



1 — 93 —
1
Fig. 1 Cannibalization and expected profits
2) 1.3(1.6) e 1.3 1.6
p
—
s . p<2.74 3) 2(2.4)
(2.688) . 2.74

(2.688) < p < 3.477(3.583)
. p > 3.477(3.583)

p < 2.612(2.474)

p > 2.612



— 94 — 2017 4
(2.474)
2 2.4 4.3
2
2
Fig. 2 Optimal strategy selection spectrum
1)
( ( M S
) S (e p) S
)
. ( 2)
) ( ¢ <1.865) ( P
( M )
)
( (
)
G p
« )
(e p) M
.@ ( ) ;@
P ¢ p
( ¢ >1.865)
( ( s
Bakos  Brynjolfsson *’



iPhone6 N . 2014 - 10 -21.
Man Zhaoxu. Some Apple authorized stores bundle iPhone6 with gift packs in Changchun China N . China National Ra—
dio 2014 — 10 —21. ( in Chinese)
Banciu M Gal-Or E  Mirchandani P. Bundling strategies when products are vertically differentiated and capacities are limit—
ed J . Management Science 2010 56( 12) : 2207 —2223.
Bitran G R ] Ferrer J. On pricing and composition of bundles J . Production and Operations Management 2007 16( 1) :
93 - 108.



— 96 — 2017 4

Nalebuff B. Bundling as an entry barrier J . The Quarterly Journal of Economics 2004 119(1): 159 -187.

5 Gerdeman D. Product bundling is a smart strategy — But there’ s a catch N . HBS Working Knowledge Harvard Business

9
10
11

12
13

15

16

17

18

19

20

21

22

23

24

School  January 18 2013.

Liang C Cakanyildinm M Sethi S P. Analysis of product rollover strategies in the presence of strategic customers J . Man-

agement Science 2014 60(4): 1033 -1056.

Gerdeman D. Better by the Bundle? N . Forbes 2012 -10 -17.

Derdenger T Kumar V. The dynamic effects of bundling as a product strategy J . Marketing Science 2013 32(6) : 827
-859.

Armstrong M. A more general theory of commodity bundling J . Journal of Economic Theory 2013 148(2): 448 —472.
Bhargava H K. Mixed bundling of two independently valued goods J . Management Science 2013 59(9): 2170 -2185.
Alexandrov A Bedre-Defolie O. The equivalence of bundling and advance sales J . Marketing Science 2014 33(2):
259 -272.

Chen Y Zhang T. Interpersonal bundling J . Management Science 2015 61(6): 1456 —1471.
Danaher B Huang Y Smith M D et al. An empirical analysis of digital music bundling strategies J . Management Sci—
ence 2014 60 (6): 1413 —1433.
I 2012 15(12): 10 -24.
Lii Kui Hu Hanhui Wang Xuhui. Bundling competition with scope economies and switching costs J . Journal of Manage—
ment Sciences in China 2012 15(12) : 10 —24. (in Chinese)
van der Borgh M Schepers J. Do retailers really Profit from ambidextrous managers? The impact of frontline mechanisms on
new and existing product selling performance J . Journal of Product Innovation Management 2014 31(4): 710 —727.
Reinders M J  Frambach R T Schoormans J P L. Using product bundling to facilitate the adoption process of radical inno—
vations J . Journal of Product Innovation Management 2010 27(7): 1127 - 1140.
Gentzkow M. Valuing new goods in a model with complementarity: Online newspapers J . American Economic Review
2007 97(3): 713 -744.
Cachon G Feldman P. Price commitments with strategic consumers: Why it can be optimal to discount more frequently. . .
than optimal J . Manufacturing & Service Operations Management 2015 17(3) : 399 -410.
Whang S. Demand uncertainty and the bayesian effect in markdown pricing with strategic customers J . Manufacturing &
Service Operations Management 2015 17(1): 66 -77.
Liu Q Zhang D. Dynamic pricing competition with strategic customers under vertical product differentiation J . Manage—
ment Science 2013 59(1): 84 -101.
J. 2014 17(8): 23 -33.
Yang Guangyong Ji Guojun. Research on return strategy in the presence of strategic consumers J . Journal of Management
Sciences in China 2014 17(8): 23 =33. (in Chinese)
J . 2011 14(12): 50
-59.
Yang Daojian Qi Ershi Wei Feng. Supply chain profit sharing under strategic customer behavior and risk preference J .
Journal of Management Sciences in China 2011 14(12): 50 =59. (in Chinese)
J. 2012 15(2): 47
-58.
Huang Song Yang Chao Zhang Xi. Supply chain performance analysis and coordination with consideration of strategic cus—
tomer behavior J . Journal of Management Sciences in China 2012 15(2): 47 —58. ( in Chinese)
I 2014 17(6): 20
-27.



N : — 97 —

Yang Hui Song Huaming Zhou Jing. Bounded-—rationality purchasing behavior of passengers in revenue management situa—
tions J . Journal of Management Sciences in China 2014 17(6): 20 —=27. (in Chinese)

25 Cachon G Swinney R. Purchasing pricing and quick response in the presence of strategic consumers J . Management
Science 2009 55(3): 497 -511.

26 Cachon G Swinney R. The value of fast fashion: Quick response enhanced design and strategic consumer behavior J .
Management Science 2011 57(4): 778 —795.

27 Bakos Y Brynjolfsson E. Bundling information goods: Pricing profits and efficiency J . Management Science 1999

45(12) : 1613 - 1630.

Value of bundling strategies in introducing low quality products

YANG Guang—yong JI Guogun
School of Management Xiamen University Xiamen 361005 China

Abstract: How to introduce low quality products into existing high quality product lines has become an impor—
tant issue faced by firms especially when low quality products have various marginal costs and customers an—
ticipate future sales and choose purchase timing to maximize their expected surplus. This paper studies the val—
ue of bundling strategies in low quality product introduction. Specifically four types of strategies are consid—
ered: the benchmark strategy which sells high quality products only pure bundling strategy unbundling
strategy as well as mixed bundling strategy which sells low and high quality products simultaneously. Our con—
clusions show that when low quality products have low marginal cost and strongly threaten to cannibalize the
sale of the existing products firms should not introduce low quality products. Furthermore when low quality
products have medium or low marginal cost and weakly threaten to cannibalize the sale of the existing prod—
ucts firms should choose mixed bundling strategy to offer low quality products. Finally the applicable condi-
tions for both the pure bundling strategy and unbundling strategy are analyzed.

Key words: low quality products; bundling strategy; cannibalization; marginal cost
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