13
2010

5 Vol 13Na 5
5 JOURNAL OFMANAGEMENT SCIENCES N CHNA M ay 2010

AR, P A

(1 , 400030 2 , 610031)

AR FIRRAFRT BEHRA AU Z A e R SE 5 1A,
T oM S0 o 3t FARR, 12 AR B R RIFT R F XA s Xk R T ARG
EBN AR E Fh B A ) A By R R TR AT o dark ). 83 tha sy AT A
I, BFRARR T ERANE HBEAHE ST A S5 & T o X kR T 6948 BAE, FF
I N Bk 3 R I FANR AT T R . BB, ALY R B) S Ab R RN T e AT
SRR ZNRERHRFG T RIS, REFHENG & BENHEDARH LR
A B AR 4549 AL AVEARAR S

C AR RLAE, AETE MR, BEA B A S Stackelbergt B R AR HET L -

N &7 42
: F270 5 A : 1007 - 9807( 2010) 05— 0001- 10

“ Intel
hside”, Ihtel
1999 8 (
6P ), 15

25%

[1-2]

1987 100 :
o 1993 3

200
(Advertising ) )

Age)"” )

5(0%, 75%.

, IBM : H uang Li"

, Apple 75% ,
, Intel 1991

: 2008- 10- 22 : 2009- 05- 25.
(70571088).
(1981—), ) . Email nie_ju@ 126 can
( )

[111-13]



— 2 — 2010 5

[8]
; Yue s
o 2 2
; . Gopalakrishna
[9] . L8]
Huang Chatterjee
? 2
2 2 9
? s
MC ,
[2]
; Huang Li
2
2 ? 2
[ 10]
. (1 ’
: Jorgensen 3
2
; Jorgensen !
2
2 2
2 2
N ash Stackeberg
2
2 2
[13] [n
2
2 2
. 14 1
: . Nak Raman' "
2
2
2
, 3

3
Ai(r), i=123%
X(t), 0SS X1 <1
A,-z(l)[lHS].

( ntegrated matketing canmunications MC). MC

B

. MC
. [14]
, , Naik Raman ,
2 2 3

[15] MC @
® , , (21,
@ Naik  Ranan!'4 MC , , S=PA,+

PA, + kA, - &, , 3 s : Prasad

Seth {!7! ; s s Al



5
%(_tl:S(t):_Z PA (1) + 1 3
I3 =123
L LZZ% Eéjky JAi (DA (1) — & (1), s (T, + T,) @ ¢ _ (W, + T, ) @2
S(0) = S () 2r+ Ej) 2(r+ 6)
‘ . ¢ (T, + T, ) @3
& ! A3 =0 ) (4
, ky , 6> 0
,S(t) t 2
) T I I
, . Vis) = Tty Lt T
r+ 6 dr(r+ §)
” H (@ + @14 @) (s)
oo) s
w‘1’ &72’ w3
T T ko k kv k
o1 - Roby 13 o 12)1 23
1 p1+ 2yl+ 2}/2, 9 2 2}/?
- 2
n)}te)lx[]m (S)= | e"[MS(t)= X(t)(Ai(t) + _— huy by (6)
2 7 27
A1)+ A5(1) )] diy (2) @ o _wi o _ o
L N =3 =75 )Y = T
Al”)’gr;{ax(%m J, (S)= OTe_ [TS(t)-(E=Xt)) % ,
2 2 2 ’ 3
(AT (1) + A3 (1) + A5(1)) ] d (3)
(1) (2) (3) -
Amza/i(jg{] - -]m + ]r
: = Je (Mo m)Ss-
(Af+A§+A§)]di} (7)
. V(S) 3
) [126-13]. Chintagunta - (H am ilton- Jacobi-B ellnan H JB)
V ilcassin’ " E ricksod fu-13
V(S ):Am% / (4T )S- (AAZAZ V' (S)S )
7 (8)
® V(S) = dv(s) /ds®, (8
2 L N LV TSN VIR
VP It ) A=
ijk=123iZjZk (9)
(9) 2(A?+A§+A§)+V’(29Ai+
=123
3
<« ” ki' JiiA. P H
C i = Lzzlxvij ' ") JB



_4_

2010 5
V(S)= (T, +T,— & )S+ Ai+As+A3)  (10) , ,
Y1 = 1/12, Y2 = ﬁl /43,, ¥Y3 = ,l‘Iz /A3,
(9) A =@V 2
@ i=123 (6) . (6) - ;
, LTy T3y, y, s ’
A, (10), ; 2
V(S)= (T, +T— & )S+ (V) (@14+@31.@3 ) /4 ’
S HJB
, V(S) = l]S-l- Zz, Z], lz
V(S) S (10), 3
I = T, + T,
T s >
(T +7,)°
b = — (01 + &} + W3 11
? 4r(r+ 8)2 (@1 + * ) (11) s
3
Stackeberg ,
, ( )
3 ; 3
t(* 2
Stackelberg
3 3 Stackelberg ,
(1) 3 )
‘ 1
: (M) A, = #’
S()="3 6) ILLE A+ o)
Y oo e T L
. T — 2 = T
Lj:123:z¢jky ") F(t) (12) 4(r+ 8
S(0) = S, (12) o (oM, + W) @3
4s = 4(r+ 8) (14)
S(t) = S /64 ¢ (Sy - S°/8) X = (2W, -

- (T4
SL - (2(r+ 5)) p;sp ij= LZZ:B;L#/']% m)
(13)
{—00 | s /8
2 1)
6> S /S ,
/8 5<ST/S,
, S /g 5= SR,
Se 2)

L) /(2% + T ),

2

5 o (20, + 7,)
Vo (S)= r+ 6S+ 16(r + )

sy T T %)
' S+ 89 8r(r+ 6)2

> (@1 + @)+ T3,

(@1+@3+ @73 )

* * n T[r
vos) v (s) = et g,

Vs) = r+ 6

(27, + T, ) (27, + 3T7,)
\ 16r(r+ 6)

@+ @ 13

(15)
Stackeberg ,




5 : — 5

, V(S H (2 T,
) JB hy = %(wh,whwg) (22)
Wi(S)= max LS= (1=%) (A1+AT+43) + . r(r+ 0)
Vf(S)S} (16) .
(16) 4 1) T, /> 1/2
k i ; T, S 172
ij i ik k B 1 B .
V(pl+2£+2£) A(1-9 =0 :2)
ipk=123iZj%k (17) ; .
(17)  2(AT+A>+A3)(1- x):v,’(ng :
=123 N
Ai+ Z kl] JLAJ D R ,
Lj—LZ%Li]
Ai(x)_vrw/(z(l—X)), HJB A
WV (S) = (= )S+ (1= X) (A + 4> +A3 ).
HJB ’
Vo (S) = max M,5~ X(AT+As+A3) + 145} 7
(18) . 4
Ai(X) (18),
WV (S) = max{(:l'[m— 514")5+ ( ),
21= XV, - @14 O 4 02 ’ ’
T41-x%? Lo )) .
(19) ’
X (=Y ) /(2V + ’
Vy). H B ’
, W+ Vi) : _
v (S) = (“m—Wn)SJf%x S /5
(T4 @24 @3 (20) S = (ZJ(T”SJ)T)( Y. 0@+
’ ’ =123
V(S) = (T, - 5[4)S+w <
8 DLk T 7) (23)
(w%+w§+w§) (21) ij= 123 %] _
5 L, > ¢TI,
(20) (21) S _
HJB . ;o Mo b
V. (S) = g15+gz, V. (S) = hS+ hz g1, 22, s T, = T, ,
hy ha . Vu(S) V.(S) S : B
(20)  (21), T - w%+w%+w2+§
o r 5)/
" AR, Boeiq1 (24
g1 r+ 8 5)
(2m, + 7, )° - :
= ————— (Tt + T3 4 @3
€% errr o (T,
I

hl:r+8 )



— 6 — 2010 5
, (6) . Maple 12 @ = 2.102
, Stackelberg W= 2.470@3 = 2.632 y; = 0.921 y, = 0. 894
’ « » ys = 0.9677, 1
, 3
L (6) @i . (6) .
5 wi yi 5 , 3
— . P=Rk=k . k= 1.3 ,
‘ D= = P+ k A; = 1 .
A = (20, + T ) (P+k)/(4(r+ 6)) , Nak Raman
2 2 ( 2). ’
Vo (S)= Tfm§+ 3(om, + 1) (Fz+ k) (6). @iz 2,412 @2 =
r+ lor(r+ 9) i 2774 @3 = 2.924 y, = 0.933 y, = 0.908 y3 =
) T, 3T (2T, + T, ) (P+ k
Vo(s)=—s e Lok 0.974 :
r+ &(r+ o) 1 L3 .o ’
* * * T[,
Vo(S) =V, (S)+V, (s) = et g,
r+ & .
3(20, + T, )(2%, + 37, ) (P+ k)’ | ’y’ ;
16(r+8)° , ’
(15) | ’ \
6 3 ., P=20
ki =k (P) ’
(k) , ,
6 , ,
S=@- 8
, ’ , mxax{]m = (:]‘ef"'(ff[,”S— X42)dt} mAax{], =
’ ’ Je‘”[n,s- (1- X)Az]dtf
7 ®
AO _ p(2:n;n + T[r)
3 , T 4(r+ 6)
1 (T,+T)  O(D+T,) (2, +37,)
’ 3 VO(S)_ r+ 6 S+ 16r(r+ 6)2
6 5 J—[m d an + J-[r ?
r+ 16r(r+ &)
3 = = I, dﬂr 2JTm + T
a=1p v (s) = gy DRt T
L.30F=1.7 k=1 . r+ 8r(r+ o)
@ 3



_ g
AV, AV,
- AV, + AV, = AV.
, Ui (A, ) = 1=
’ exp(= b, AV, ) U (AV, ) = 1- exp(- ¢,AVr)/2O/’
’ ’ U (&V,)  U(AV,)
, ' AV, AV, b b

K ms T

[ 20/
4
max U(AV,, V)= N Uy (AV, )+ AU, (AV,)
= 1= ) exp(— . AV, )= Nexp(— ¢, AV, )
26
’ ; (26)
An; )\ >
n + =1
7 WM 12, A . 1 o
. C P r _ T
* ! A> R T
Aii= 123 V(s) > CnAv_ e
V(s $>s R e @
4 W /s 1/2 e =5 e Ve e ey )
T /T S 172 [ = (1-mav+e
W, /AL > 1/2 N= o /(b + )
’ T 3 CE= [h(b N SEN] A b+ D)
(N, M) > 1
2 8 ,
Pareto ’
’ AV s s
2 5 -

’ , ,

A(i€ I= (12 s n}) ;

»



8_

2010 5
S(1)= PILIE Z A - A T D S A VRS Y
£ 1i#j ( JET jZ1 2 1
S(O) = S (28) :
' 1y v, 0+ ZE A, (1-%) = 0
1 ’ ) r(” JEIj¢" n) ! a
e Y (33)
2
G " Yi= ;‘Ii/‘lj, L]E IL¢]. (33) Ai(X):
5 n k[
@V /(21- X)), i = 0 -
> (2( )) p+ﬁl/¢i2yij
2 (33) y;=0:/@, 2(1-%) D A7 =
ma J, = Je (TS - X;Ai)dt}, Yi i ; ZAi
I
V. D, PA+ ki JOA HJB
eyl = Je s = Bl HOT G I
= (T — & _ 2
(29) Vo(S) = (M- & )S+ (1- X ;Al.
(28). HJB
8 n , V. (S) = mXaX{T[,nS - XZAZi + V,;.S} (34)
Al = (W, + T, )@i/(4(r+ §) ) €1
i A,-(X) (34)7
X = (231;,, - TI,)/(2JI,, + 2(1 X)V/ xV/A
T[r); V., (S):mXaX{(T[m_a/m)S VJW }
(2m, + 1)
V. (S)= (35)
(S)= +55+ 1&(+6)23 ) |
V(s) = e et T B= X= (W
, r+ &(r+ 6) V) /Wi V). HIB
ViS) =V (S)+ V(S (30) , 712
> ) ) W (S) = (o )5 L2V Vo)
J-I;n + T[rS 16
=T < + /7 ’
8 Vi (2Va+ V,) »
T Wo(s) = (m— o st Vg
(Zrl;n + T[r ) (m-[m + 3]-[r ) . 8
6 (r+ 6)° H B . Vu(S) = gS+ &
. Vi(S) = hS+ h, V=g V/=h,
DBy ij€FiF
k; 2
Wi = ) — J-[m (zﬂm + T[r ) .
(p ' -’E;’q i) &l + 8827 6r(r+ 6)°
= )@ , (oW, 4 W) -
’ hy = = B 36
. e : r+ & 8r(r+ 5)2 (36)
yy=wi/w g
yiyi= b i j€ LiZj (31) g
¥ i (iZj)  (31) :
V.(S) HJB
W,(S)=, pax, WS- (1= ZA?+V,’(S)S} : ¥i
o o (31) : n
(32) ., P=Qk=¢k A =
Al; AR5 An A. 8 n



R 9 N
g0 (20t ) [4Ps kn(n- 1) ]
- 16(r+ §)
o [P+ T, ) ( 200+ kn(n— 1)) (40+ kn(n—- 1))
a 328(r+ §)
T, (2, 4 T,) n(4P+ kn(n- 1))’
Vo (S) =779+ 256r(r + ) (37)

M (2T, + T, )n(4P+ kn(n- 1))

V., (S) = ——S+
(5) r+ 53 1287 (r + 6)2

F* n T[r 2 n T[r 2:”:/71 3]-[/ 4 kn - 1 g
V(S)=T5+ gy (P + T ) (2 4 )n(zp+ (n-1))
r+ 8 256r(r+ 8)
9 n , :Q:
Q ki =k (n) 6
9 )
(
) n(n 23)
(1)
F, i€1
? :
( )7 2
S, i- 1
V., (i-18), i€ 1iZ1 (2)
V. (i S) ’ ’
F. V" (i1S)=V, (i- 1|S) 2F, ;
; i ;o Vo (i1S)- ;
(3)

V, (i-1S)<F, ,

B

(4)



— 10 — 2010 5

(5) ; :

, ( 2 ); ® (3

[1] s . [J]. , 2007, 27(11): 26- 33
FuQiang Zeng Shun-quu Differential gan em odels of the vertical cooperative advertising| J]. Systans Engneering Theory
and Practce 2007, 27(11): 26— 33 ( in Chiese)
[2] s s , . [J]. , 2005 13(4): 132- 138
Wang Lei Liang liang, W u De-sheng et al Vertial cooperative advertishgm odel under retailers’ competiton[ J|. Chr
nese Joumal ofM anagem ent Sciencg 2005 13(4): 132- 138 ( in Chinese)
[3]RiggC. Hand tinesmean growth br coop ads[ J]. AdvertsngAge 1990 61(47): 24- 24
[4]Davs R A. Retailers open doorsw de forcoop[ J]. Advertsing Age 1994 65(32): 30- 3Q
[ 5]Top 100 advertsers| J]. Advertisihg Age Septanber 17, 1999 16
[ 6]Bergen M, John G. Understanding coopermative advertising particpation rates in conven tional channek| J]. Journal ofM ar
keting Research 1997 34(8): 357- 369
[ 7]Huang ZM, LiS X Coop advertsing models inm anufacturer retailer supply chains A gane theory appwach[ J]. Eumwpe
an Journal of Operatnal Research, 2001, 135(3): 527- 544
[8]Yue JF, Austn | WangM. Coordination of cooperative advertising in a wo level supply chain when m anufacturer offers
discount| J]. European Joumal of O perational Research 2006 168(1): 65- 85
[9]HuangZM, LiS X, Madhapn V. An analysis of m anufacturer retailr supply chain coordination n cooperative advertising
[ J]. Decison Sciences 2002, 33(3): 469- 494
[ 10] , . — [ , 2008 11(2): 61- 70
Hu Ben-yong PengQiyuan G ane analysis of cooperation based on R& D- advertsement i supply chan[ J]. Joumal of
M anagement Sciences in Ching 2008 11(2): 61- 70 ( in Chinese)

[ 11] Jorgensen § Sigue S P, ZaccourG. Dynamic cooperative advertsing i a channe] J]. JoumalofRetailing 2000, 76(1):
71-92

[ 12] Jorgensen § Taboubi § Zaccour G. Coopemtive adverts ng i a marketing channel| J]. Journal of Optin zatn Theory
and Applicatong 2001, 110( 1): 145- 158

[ 13] , . [J]. , 2006 21(2): 153- 162
Zhang Shu-ping Zhang Shrying Dynamic cooperative advertsing strategies based on differential games n a supply chan
[ J]. Control and Decisbn 200§ 21(2): 153- 162 ( in Chinese)

[14]Nak P A, Raman K. Understanding the mpact of synergy on mulim ed ia canmun icatbns| J]. Journal ofM arketing Re
search, 2003 40(4): 375- 388

[ 15] , . [J]. , 2006 28(5): 507- 510
Wang X1 LiXngye Optmaldecision on integrated m atketing comm un cations of wo media[ J]. JournalofUnives iy of
Shanghai HrScience and Technology 2006 28(5): 507- 510 ( in Chiese)

[ 16]Gopalak rishna § Chatterpe R A.  Canmun icatons responsem odel for am ature ndustrial product A pplications and mp It
catns[ J]. Joumal ofM arketing Research, 1992, 29(5): 189- 200

[ 17] Prasad A, Sethi S P. Integrated maiketing canmunicatons in makets w ith uncertainty and com petition| J]. A utan aticg
2009, 45(3):.601- 610 ( 61 )



5 : — 61 —

moral-hazard m odels underm onopolistic and can petitive creditm akets respectively and then characterize the
optmal contract The results show revenues of the banks are influenced by not only infomatbn structure but
also fims’ assets size and cred tmarket type Furthemore the resulis indicate there exists a threshold valie
ofmorigage assets under monopolistic creditm atket when fims’ morigage assets are bwer than this value
credit ration ng is mplemented by the bank However banks have to lower their requ irements ofmorigage as
sets in canpetitive creditmaikef and this contrbutes to relieving SME financng problen. Finally sane sug
gestions are given to overcane the difficulty n provid ng financial services o ME s

Key words morigage bans credit ratbning fim asset sizg maiket structurg moral hazard

( 10 )

[ 18] Chintagunta P K, Vikassin N J An emprical nvestigation of advertising strategies in a dynam ic duopoly[ J]. M anagam ent
Sciencg 1992, 38(12): 1230- 1244

[ 19] Erickson G M. Emprical analys & of cbsed- loop duopoly advertising strategies| J]. M anagement Science 1992 38( 12):

1732- 1749
[ 20] E liashberg ] Aibimating adispute A decsion analytic appoach| J|. M anagement Science 198G 32(8): 963- 974
[21] ; ; . [J]. . 2008 10(5):
1- 10

Xu Feng Sheng Zhachan Ya Hongxing etal Swudy on aduopoly advertishgm odel with de hyed decisions| J]. Jour
nal ofM anagan ent Sciences m Ching 2008 10(5): 1- 10 ( in Chinese)

Differential gam e models of vertical cooperative advertising w ith multiple
advertising m edia

L2

SR A
NIE Jiaja °, XIONG Zhong %ai
1. School of E conam ics and Busness A dn inistratbn, Chongqing U niversity Chonggng 400030 Chna

2 School ofE conam ics and M anagem ent Southw est Jiaotong Unicersity, Chengdu 610031, China

Abstract This paper studies he vertical cooperatve advertisng when the retailer advertises on hree advertis
ing med a w ith differential gane and the differential game models are devebped. W e obtan the optin al adver
tising equilbrum sales and profits of supply chan n he ntegrated and decentralized decision models and the
optmal advertisng sharing rate is got in the decentralized modelw ith optin al contwl theory. The results are
canpared and we find the optmal advertising of the retailer is hiher n he ntegrated decison than n the de-
centralized decision Furhemorg the incremental profit is d wided betveen the retaikr and the manu facturer
with utility theory At last we extended the basicmodel to a cooperative advertisng model w ith multple ad-
vertising m ed ia
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