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Abstract: A game theory model is established to explore
equilibrium strategies and profits of the manufacturer and the
retailer and to analyze the influence of consumer information
investment on these equilibrium results. Equilibrium strategies
and profits of different cost-sharing modes are compared to
study the effect of different modes on the manufacturer and the
retailer. The results show that the effectiveness of consumer
information investment depends on the relative impact of
advertising and retail price on market demand. Investing in
consumer information will reduce profits of the manufacturer
and retailer if the impact of advertising is much smaller than
that of price. Furthermore, the manufacturer will transfer the
information expense to the retailer by increasing the wholesale
price even if it commits to sharing the consumer information
investment. In addition, the manufacturer chooses a higher
wholesale price, and the retailer sets a higher price when the
two companies cooperate in advertising than when they do
not. Meanwhile, the prefers
advertising to cooperative advertising, while the manufacturer
prefers cooperative advertising when considering consumer
information investment.
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he rapid development of big data technology allows
T companies to use consumer information for consumer
profiling and conduct precise marketing (e.g., targeted
advertising) . Research has shown that digital targeting
meaningfully improves the response to advertisements and
that ad performance declines when marketers’ access to
consumer data is reduced'’. Companies are increasingly
recognizing the importance of consumer information in
marketing.
Although consumer information can improve marketing
efficiency, collecting consumer information is costly.
How to balance the benefits and the costs of consumer in-
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formation is a pressing issue for companies. As for supply
members, how to share the cost is also something to con-
sider. Research has shown that the cost-sharing modes of
consumer information investment vary in different supply
chains'' . Many companies are not sure which cost-sha-
ring mode is beneficial to them. In addition, how to con-
duct the advertising and pricing strategies when consider-
ing consumer information investment is a concern for
companies.

Supply chain advertising and pricing strategies have
been of interest to researchers and managers. Huang and
Li"™ compared three cooperative advertising models and
found that every Pareto cooperative advertising can maxi-
mize the system profit. Yue et al. " believed that if the
manufacturer provided the retailer with the same portion
of the local advertising allowance as the price deduction
that he offered to consumers, the retailer would increase
advertisement. Li et al. "' analyzed the influence of the
interrelationship between the O20 channels on supply
chain members’ decisions regarding advertisement levels
and participation. Xu et al. '’ studied the pricing strate-
gies of cross-regional dual-channel supply chains when
the manufacturer is the leader. Wang et al.'” analyzed
the influence of power imbalance and supply chain com-
petition on pricing strategies. Few studies have consid-
ered the effects of consumer information on supply chain
advertising and pricing strategies.

Most existing studies on the impact of consumer infor-
mation on advertising and pricing strategies have only
considered companies’ own behaviors. Esteban and Her-
nandez'® found that consumer information can drive com-
panies to intensify their advertising effort. Zhao and
Xue" believed that information advantage did not save
the advertising cost but is beneficial for companies to gain
more profits. Some empirical studies analyzed the influ-
ence of different consumer information on company ad-
such as shopping cart characteris-
1o users’ engagement level", and consumer search
behavior and purchase capacity'”. Esteves investigated
that the pricing for perceived loyal consumers had an in-
verse U-shaped relationship with the signal’s accuracy'" .
Miettinen and Stenbacka'' compared the pricing strate-
gies with different consumer information and found that
personalized pricing would damage consumer surplus and

vertising strategies,
tics

social welfare. None of them have discussed the effect of
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consumer information on the marketing strategies of up-
stream and downstream firms in the supply chain.

Some studies have investigated the impact of consumer
information on supply chain management but did not fo-
cus on advertising and pricing strategies. These studies
have demonstrated the impact of consumer information on
supply chain information acquisition strategies'"” "

. . . . . 6
ity information disclosure strategies'"”
(7

, qual-
and information
exchange strategies'"”’. Only Liu and Yi'"" have investi-
gated the cost-sharing strategies among supply chain
members regarding the investment of consumer informa-
tion from a management perspective, but they have ig-
nored the effect of consumer information on advertising
efficiency.

A game theory model is established to explore the equi-
librium strategies and profits of the manufacturer and the
retailer and to analyze the influence of consumer informa-
tion investment on these equilibrium results. In addition,
four cost-sharing modes are considered. Equilibrium strat-
egies and profits of different cost-sharing modes are com-
pared to study the effect of different modes on the manu-
facturer and the retailer.

1 Model and Assumption

Consider a distribution channel with one manufacturer
and one retailer in which the manufacturer sells products
through the retailer. Market demand for products depends
on the price and the level of advertising effort devoted by
the retailer. Assuming that advertising efficiency is influ-
enced by consumer information investment, the demand
function is

D=T-ep+(1+m)Ba (1)

where T is the market demand if there is no advertising
and pricing; e stands for price influence coefficient; p is
the retail price; B is the effectiveness of advertising; a is
the level of advertising effort; m stands for consumer in-
formation investment. For simplicity, in the subsequent
analysis, it is assumed that 7=1 and 8 =1. Because the
aim of this paper is to investigate the effect of consumer
information investment on supply chain advertising and
pricing strategies, it is necessary to ensure that the manu-
facturer and the retailer will invest in consumer informa-
tion and advertising, that is, to ensure that the equilibri-
um profits of the manufacturer and the retailer is not less
than 0. Therefore, it is assumed that ¢ >3/4. The cost
corresponding to the advertising effort a is a’/2. Re-
search shows that consumer information can improve ad-
vertising efficiency'*”". Assuming that the effect of con-
sumer information investment on advertising efficiency is
linear, m investment can increase the advertising conver-
sion rate to 1 + m.

Four cost-sharing modes are considered: 1) Mode [ .
Both consumer information investment and advertising

cost are borne by the retailer. 2) Mode [[. Consumer in-
formation investment is shared between two companies,
while advertising cost is borne by the retailer. 3) Mode
IT. Consumer information investment is borne by the re-
tailer, while advertising cost is shared between two com-
panies. 4) Mode IV. Both consumer information invest-
ment and advertising cost are shared between the manu-
facturer and the retailer.

2 Analysis

The equilibrium results of four cost-sharing modes are
compared and analyzed in this part, including the equilib-
rium wholesale price, retail price, advertising effort,
manufacturer’s revenue, and retailer’s revenue. In addi-
tion, the influence of consumer information investment
on these equilibrium results is discussed.

2.1 Equilibrium analysis

2.1.1 Equilibrium of Mode I

When both consumer information investments and ad-
vertising costs are borne by the retailer, the profits for the
manufacturer and retailer are

7y = Dw (2)
’ (3)

mr =D(p-w—-m) —;fa
where D denotes the market demand; w is the wholesale
price; subscript 1 indicates the first cost-sharing mode;
subscript M denotes the manufacturer; subscript R indi-
cates the retailer. The manufacturer and the retailer play a
Stackelberg game. The timing of the game is as follows:
firstly, the manufacturer decides the wholesale price w;
then, the retailer decides the level of advertising effort a
and retail price p. The equilibrium results are derived ac-
cording to the standard backward induction, as shown in
Proposition 1.

Proposition 1 When3/4 <e<e' and0 <m<2/e/3,
ore>e and 0 <m < 1/e, where ¢’ =[3 + (999 -
216 /10)"* +3(37 +8 ,/10)'’1/12~1.81, the equilib-
rium strategies and profits of the manufacturer and the re-
tailer are

. _1l-em
T 2e
e (l-em)®
M 8e —4(1 +m)’

. _l+em 1-em
P e T e —2(1+m)’
. +m)( —em)
" 4e-2(1+m)?

e (d-em®
R 16e -8(1 +m)’
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Corollary 1 presents the impact of consumer informa-
tion investment on each equilibrium result. To present the
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analysis results clearly, several regional maps with var-
ying values e and m are plotted by Mathematica 11.0, as
shown in Fig. 1. Figs. 1 (a) to (c) represent the effects
of consumer information investment on retail price, ad-
vertising effort, and the profits of the manufacturer and
the retailer, respectively, where m/, =Root[3 -3e + 26
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Fig.1 Effects of consumer information investment on equilib-
rium results in cost-sharing Modes | and ]I with varying e and

m. (a) Retail price; (b) Advertising effort; (c) Profits of the manufac-
turer and retailer

Corollary 1 When both consumer information invest-
ment and advertising costs are borne by the retailer, the
impact of consumer information investment is as follows:

ow,”
1) On the wholesale price, Tn; = - % <0; 2) On the

* B

0,
i <0, and in zone B, d

retail price, in zone A,

#

a,

0; 3) On the level of advertising effort, in zone C,

sa
=0, and in zone D, aain; <0; 4) On the profits of the

. . T o,
manufacturer and the retailer, in zone E, ™M=, IR
m om
. o, o,
=0, and in zone F, M <0, ®<0.
om om

With an increase in consumer information investment,
the manufacturer lowers the wholesale price to relieve the
cost pressure on the retailer and prevent the retailer from
raising the selling price or lowering the advertising effort,
which will reduce the market demand.

When the consumer information investment is high, the
retailer lowers the selling price. As m increases and p de-
creases, the market demand increases while the unit profit
decreases, but the growth rate of market demand is grea-
ter than that of unit profit; hence, the retailer cuts down
the price. When consumer information investment is not
very high, the retailer raises the selling price with an in-
crease in investment. The impact of advertising increases
with an increase of m when the difference between the im-
pact of the product price and advertising on the market
demand is small. Increasing the selling price does not
have a significant impact on market demand but increases
the unit profit; hence, the retailer raises the price. When
the impact of price on market demand is larger than that
of advertising, the growth rate of unit profit is greater
than that of market demand with an increase in consumer
information investment; hence, the retailer raises the
price.

The impact of advertising is enhanced with an increase
in consumer information investment when the difference
between the impact of price and advertising on the market
demand is small; the retailer can obtain more profits by
increasing the advertising effort; hence, the retailer choo-
ses to increase the advertising effort. However, when the
effect of price is greater than that of advertising, increas-
ing advertising efforts has a slight impact on market de-
mand but increases advertising costs; hence, the retailer
will cut down the advertising expense.

When the impact of advertising on market demand is
greater than that of price, the market demand increases
with an increase in consumer information investment,
with no cost to bear; hence, the manufacturer’s profit in-
creases. When the impact of price is greater than that of
advertising, the profit of the manufacturer decreases with
consumer information investment increasing, because the
retailer will raise the selling price or reduce the advertis-
ing effort to offset the information expenses, which leads
to a lower market demand.

The retailer’s profit increases with an increase in con-
sumer information investment when the impact of adver-
tising on market demand is greater than that of price. The
growth rate of the demand market is greater than that of
the unit profit; hence, the retailer obtains more profits
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with consumer information expense increasing. When the
impact of price is greater than that of advertising, inves-
ting more in consumer information has a slight impact on
market demand but increases the cost; hence, the profit
of the retailer decreases.
2.1.2 Equilibrium of Mode 1I

When consumer information investment is shared by
two companies while the advertising cost is borne by the
retailer, the profits for the manufacturer and retailer are

o = D(W — om) 4)
77'2R=D[p—w—(1—go)m]—%a2 (5)

where subscript 2 indicates the second cost-sharing mode,
and p(0<¢ < 1) is the proportion of consumer informa-
tion investment borne by the manufacturer. Similar to
Mode [, the manufacturer and the retailer play a Stack-
elberg game. The timing of the game is as follows: first,
the manufacturer decides the wholesale price w and the
participation rate of consumer information investment ¢;
then, the retailer decides the level of advertising effort a
and retail price p. The equilibrium results are derived ac-
cording to the standard backward induction, as shown in
Proposition 2.

Proposition 2 When 3/4 <e<e’ and 0 <m <2./e/3
-1, ore>e’ and 0 <m < 1/e, the equilibrium strategies
and profits of the manufacturer and the retailer are

w;:l emgl 2¢)
0<gp, <1
o= (1 —em)’
M 8e —4(1 +m)’

. _l+em 1 —em
P e e 2(1+m)°
a*:(l+m)(l—em)
> 4e-2(1+m)?
o (1 —em)’

R 16e -8(1 +m)’

Proposition 2 shows the wholesale price increase with
an increase in the participation rate. The manufacturer
transfers the cost to the retailer by increasing the whole-
sale price, even if it commits to sharing the information
expense.

Corollary 2 presents the impact of consumer informa-
tion investment on the equilibrium results. Except for the
wholesale price, other equilibrium results are the same as
Mode I. Hence, Fig. 1 is used to depict the region of va-
rious values of e and m.

Corollary 2 When consumer information investment
is shared by two companies while the advertising cost is
borne by the retailer, the impact of consumer information
investments: 1) On the wholesale price, when 0 < ¢ <
1 ow, 1 aw, 1

1
= - < — s = - —
P75 0, when2<g0<1 3 -5

27 9m

a *
>0; 2) On the retail price, in zone A, %so, and in

®

¢)
zone B, apinzl >0; 3) On the level of advertising effort, in

oa, . da,
zone C, —— =0, and in zone D, —— <0; 4) On the
am om

profits of the manufacturer and the retailer, in zone E,

91T, 0775, . T 77
>0, >0, and in zone F, M <0, =
om om om om

When the manufacturer’s participation rate ¢ is not

<0.

high, the manufacturer cuts down the wholesale price to
relieve the cost pressure on the retailer and prevent the re-
tailer from raising the selling price or lowering advertising
effort, which will reduce the market demand. When the
manufacturer’s participation rate ¢ is high, the manufac-
turer raises the wholesale price to offset the information
expense. The influence of consumer information invest-
ment on equilibrium retail price, advertising effort, and
the profits of manufacturers and retailers is similar to that
with Mode I; therefore, it will not be explained here.
2.1.3 Equilibrium of Mode Il

When consumer information investment is borne by the
retailer while the advertising cost is shared by two compa-
nies, the profits for the manufacturer and retailer are

T = DW= 2@ (6)
-D 1-¢t,
Ty = (p—w—m)—i2 a (7)

where subscript 3 indicates the third cost-sharing mode
and #(0<t < 1) is the proportion of advertising cost borne
by the manufacturer. Like the previous modes, the manu-
facturer and the retailer play a Stackelberg game, with the
timing of the game as follows: first, the manufacturer de-
cides the wholesale price w and the participation rate of
advertising cost #; then, the retailer decides the level of
advertising effort a and retail price p. The equilibrium re-
sults are derived according to the standard backward in-
duction, as shown in Proposition 3.

Proposition3  When 3/4 <e<e' and 0 < m <

2/e/3 -1, or e >e' and 0 <m < 1/e, the equilibrium
strategies and profits of the manufacturer and the retailer
are

e = (L —em)[8e-3(1 +m)’]

’ 16¢° =9¢(1 +m)°>
=t
? 3
. 2(1-—em)’

TN = 166 —9(1 +m)”
. 12 -3(1 +m)’® +em[4e —-6(1 +m)’]
Ps = 166> —9e(1 +m)’
. 6(1+m)(1—-em)
a, = 2
16e —=9(1 +m)
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. _4d —em)’[4e =3(1 +m)?]
TR 166 -9(1 +m)?]?

The manufacturer’s participation rate of advertising cost
is not affected by the information expense, and it is the
same as that with no consumer information investment.
The manufacturer’s participation decision of advertising
cost is independent of advertising effectiveness when there
is no consumer information'”''; hence, the manufacturer’s
participation rate remains unchanged, and even the con-
sumer information investment can improve the effective-
ness of advertising.

Corollary 3 presents the impact of consumer informa-
tion investment on each equilibrium result analyzed. To
present the analyzed results clearly, several regional maps
with varying values e and m are plotted by Mathematica
11.0 and shown in Fig.2. Figs.2 (a) to (d) represent
the effect of consumer information investment on whole-
sale price, retail price, advertising effort, and the profits
of the manufacturer and the retailer, respectively, where
m), =Root[ —12 —120e + 128¢° + (60 — 192¢) #1 + (162 —
Tle)#1” + 108#1° +27#1°&1, 1], m/ =Root[87 — 66¢ +
32¢" + (168 —192¢)#1 + (162 — 126¢) #1° + 108#1° +27#1* &,

31, and m’ -1662—96—9_4J16e4—9e3 Z18¢ —9¢
) “7 9(1+e) 9 (1+e)’

Corollary 3 When consumer information investment

is borne by the retailer while the advertising cost is shared
by the two companies, the impact of consumer informa-
tion investment is as follows: 1) On the wholesale price,

# 5

. oW, . aw,
in zone A, ——=0, and in zone B, —— <0; 2) On the
am m
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o . op; . D,
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m
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s
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=0, and in zone F, :7’:1 <0; 4) On the profit of the

« .
Ty . 03y
=0, and in zone F,

. d
manufacturer, in zone G,

9
<0; 5) On the profit of the retailer, ;T’;lk <0.

The retailer will increase the advertising effort to gain
more market demand when the impact of advertising ef-
fort on market demand is greater than that of price;
hence, the manufacturer increases the wholesale price to
offset the advertising cost. On the other hand, when the
impact of price on market demand is greater than that of
advertising, the manufacturer cuts down the wholesale
price to relieve the cost pressure on the retailer and pre-
vent the retailer from raising the selling price or lowering
the advertising effort, which will reduce the market de-
mand.
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Fig.2 Effects of consumer information investment on equilib-

0.1F

rium results in cost-sharing Modes Ill and IV with varying e and
m. (a) Wholesale price; (b) Retail price; (c¢) Advertising effort; (d)
Profit of the manufacturer

When the impact of price on the market demand is
moderate while the investment of consumer information is
high, the retailer will reduce the selling price because the
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growth rate of market demand is greater than that of unit
profit. When the impact of advertising effort on market
demand is greater than that of price while consumer infor-
mation investment is not very high, increasing the selling
price does not have a significant impact on market de-
mand but increases the unit profit; hence, the retailer rai-
ses the price with an increase of consumer information in-
vestment. The growth rate of unit profit is greater than
that of market demand when the impact of price on mar-
ket demand is larger than that of advertising while the
consumer information investment is high; hence, the re-
tailer raises the price with an increase of consumer infor-
mation investment.

When the difference between the impact of advertising
and price on market demand is small, increasing the con-
sumer information investment can enhance the impact of
advertising; meanwhile, the manufacturer commits to
sharing a portion of the advertising cost; hence, the re-
tailer will increase the advertising effort. However, when
the effect of the price is greater, increasing advertising ef-
forts has a slight impact on market demand but increases
advertising costs; hence, the retailer will reduce the pay-
ment of advertising.

The profit of the manufacturer increases with an in-
crease in consumer information investment when the im-
pact of advertising on market demand is greater than that
of the selling price. As increasing consumer information
investment can improve advertising effectiveness, it can
increase market demand. Although the advertising cost
increases, the increment of revenue is higher than the in-
crease rate of advertising cost; hence, the manufacturer
obtains more profits. Consumer information investment
can improve advertising effectiveness but has a slight in-
fluence on market demand when the impact of retail price
on the market demand is greater than that of advertising.
If the rate of decline of the unit profit is higher than the
increase rate of market demand, the profit of the manu-
facturer decreases.

With an increase in consumer information, the profit of
the retailer decreases. When the impact of advertising on
market demand is greater than that of price, the manufac-
turer raises the wholesale price, and the retailer increases
the advertising effort; the retailer’s profit decreases.
When the impact of retail price on market demand is grea-
ter than that of advertising, the decline rate of the unit
profit is higher than the increase rate of market demand
with an increase in consumer information investment;
hence, the retailer’s profit decreases.

2.1.4 Equilibrium of Mode IV

When both consumer information investment and the
advertising cost are shared by the two companies, the
profits for the manufacturer and retailer are

(8)

T =D(W —pm) — %az

e =Dlp-w-(l-gml -2t (9)

where subscript 4 indicates the fourth cost-sharing mode.
Again, the manufacturer and the retailer play a Stackel-
berg game. The timing of the game is as follows: first,
the manufacturer decides the wholesale price w, the par-
ticipation rate of advertising cost #, and consumer infor-
mation investment ¢; then, the retailer decides the level
of advertising effort a and retail price p. The equilibrium
results are derived according to the standard backward in-
duction, as shown in Proposition 4.

Proposition 4 When 3/4 <e<e’ and 0 <m <2./e/3
-1, ore>e’ and 0 <m < 1/e, the equilibrium strategies
and profits of the manufacturer and the retailer are

e (1 -em)[8e-3(1+m)]’
Y 16€" =9e(1 +m)?
0<p, <1
=t
£ 73
ot = 2(1 —em)’
M 16e -9(1 +m)*
; _12e—3(1+m)2+em[4e—6(1+m)2]
P = 166> —9e(1 +m)°
o :6(1+m)(1—em)
16e =9(1 +m)>
o _4(1 —em)’[4e-3(1 +m)*]
w®e [16e -9(1 +m)*]°

+om

Proposition 4 shows the wholesale price increase with
an increase in participation rate. The manufacturer trans-
fers the cost to the retailer by increasing the wholesale
price, even if it commits to sharing the information ex-
pense. Hence, the retailer’s advertising and pricing deci-
sions are not affected by ¢. The manufacturer’s advertis-
ing participation rate is the same as that of Mode I,
which is independent of the consumer information invest-
ment.

Corollary 4 presents the impact of consumer informa-
tion investment on the equilibrium results. Except for the
wholesale price, other equilibrium results are similar to
those of Mode II[; hence, Fig.2 is used to depict the re-
gion of various values of ¢ and m.

Corollary 4 When both consumer information invest-
ment and the advertising cost are shared by two compa-
nies, the impact of consumer information investment is as

s

4

follows: 1) On the wholesale price, in zone A, ——=0,

s’ E

o ow, , aw,
while in zone B, ——=<0 when 0 <p<¢’, and >0
am om

when ¢’ < ¢ < 1, where ¢’ = (27m" +108m’ - 72em’ +
162m° — 192em + 60m + 128¢” — 120e — 21)/(81m* +
324m’ —288em’” +486m’ —576em +324m +256¢> — 288¢

%

0
+81); 2) On the retail price, in zone C, :—;so, and
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8]74*
om

in zone D, >0; 3) On the level of advertising effort,

) da, ) da,
in zone £, ——=0, and in zone F, ——<0; 4) On the
am om

" . T .
profit of the manufacturer, in zone G, ™M >0, and in
4 ! . T
zone F, M <0 5) On the profit of the retailer, i
<0.

As shown in Corollary 4, when the impact of advertis-
ing on market demand is greater than that of price, the
manufacturer raises the wholesale price with an increase in
consumer information investment. When the impact of
price on market demand is greater than that of advertising
if the manufacturer’s participation rate of consumer in-
vestment is high, the manufacturer raises the wholesale
price to offset the information expense; if its participation
rate is low,
price to relieve the cost pressure on the retailer and pre-
vent the retailer from raising the price or lowering the ad-

the manufacturer cuts down the wholesale

vertising effort, which will reduce the market demand.
The influence of consumer information investment on the
equilibrium retail price, advertising effort, and the profits
of the manufacture and the retailer is similar to Mode Il ;
hence it is no longer explained here.

2.2 Comparative analysis

The equilibrium results explained above are compared
in this part,
Proposition 5.

Proposition 5 The relationship among the equilibrium

with the comparison results presented in

results of the four cost-sharing modes is w,” <w, <w, <
w,orw <wy <w, <w/; p; =p, <p; =p,;; a; =
az* <a; = a:; 7711/1 = 772*1\/1 < 773*1\/1 = 77;1\/1; 7711 = 7721 > 7731
= Tg-

As shown in Proposition 5, when the consumer infor-
mation investment and the advertising cost are borne by
the retailer,
price because it does not have to bear any costs. The
manufacturer sets the highest wholesale because of the in-
formation investment and advertising cost when both the
consumer information and advertising cost are shared by
the two companies. Comparing the equilibrium wholesale
prices of Modes I and I, the relationship between them
depends on the manufacturer’s participation rate of con-
sumer information investment. When the participation
rate is low, the wholesale price of Mode Il is higher; if

the manufacturer sets the lowest wholesale

the participation rate is high, the wholesale price of Mode
Il is higher.

The retailer sets a higher price when the two companies
do cooperative advertising regardless of whether the man-
ufacturer commits to a portion of consumer information
investment.

The retailer chooses a higher advertising effort when
the manufacturer shares a part of advertising cost regard-
less if the manufacturer commits to a portion of consumer
information investment.

Regardless of whether the two companies share the
consumer information investment, the manufacturer pre-
fers cooperative advertising to non-cooperative advertis-
ing. On the other hand, the retailer prefers non-coopera-
tive advertising. These findings differ from those of exist-
ing studies on cooperative advertising, which believe that
cooperative advertising is beneficial to both the manufac-
turer and the retailer. Compared with non-cooperative ad-
vertising, the retailer chooses to invest more in advertis-
ing efforts, which increases not only the advertising cost
but also the information expense; hence, the profit of the
retailer is damaged.

3 Conclusions

1) A comparison of the equilibrium wholesale prices of
the four cost-sharing modes shows that the manufacturer
will set a higher wholesale price when it commits to sha-
ring the consumer information investment. It will transfer
the information expense to the retailer, who will bear the
full cost of the information investment.

2) Comparing the wholesale and retail prices of the
four cost-sharing modes, it is shown that both manufac-
turers and retailers will choose a higher price when they
cooperate in advertising than when they do not.

3) Comparing the level of advertising effort of the four
cost-sharing modes, it is found that cooperative advertis-
ing will encourage the retailer to increase the advertising
effort.

4) The manufacturer prefers cooperative advertising,
while the retailer prefers non-cooperative advertising.
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