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Abstract: An appropriate advertising mode selection and
allocation of advertising budgets considering advertising budget
constraints are developed with the game theory and
optimization model. The results show that the advertising
budget and the weakening factor of the online advertising
effects on the traditional advertising affect sellers’ advertising,
pricing strategies and budget allocation. The effectiveness of
combination advertising is a Pareto optimum relative to the
traditional advertising in a certain range. The weakening effect
of the online advertising on the traditional advertising has a
nonlinear effect on the advertising strategy and pricing
strategy. In addition, sellers choose combination advertising
with different budget constraints, and there is an optimal
budget allocation ratio. In certain cases, sellers can obtain an
optimal advertising expenditure less than the budget constrain.
When sellers adopt combination advertising with enough
budget, they do not invest in traditional advertising without
limit. Moreover, compared with enough budget, when sellers
adopt combination advertising with budget constrain, sellers
do not decrease the advertising allocation of online advertising
since online advertising is more efficient.
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‘ x T ith the development and popularization of the In-

ternet, online advertising has replaced traditional
TV advertising, and has become the most widely used
form of advertising. Some analysis data shows that users
spend more time on the Internet from 146 min in 2010 to
200 min now per day, while the time spent on traditional
channels, such as TV, newspapers, radios, has dropped
from 176 to 152 min. The rapid growth of online adver-
tising has compressed the traditional advertising markets
quickly. The traditional advertising marketing scale is
shrinking day by day, and it results in fewer market
shares, advertising incomes and profits. The phenomenon
indicates that online advertising is gradually eroding the
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market share of traditional advertising, so that the view of
“traditional advertising is dead” emerged. Has traditional
advertising really lost its value and will it be completely
replaced by online advertising? According to the advertis-
ing statistics released by CTR and other research institu-
tes, despite the rapid development of online advertising,
traditional advertising represented by TV advertising still
occupies more than 50% market share and advertising
budget. Currently, traditional advertising still occupies an
important advertising market position. Compared with on-
line advertising, traditional advertising has the advantages
of a wider dissemination scope, longer advertising cycle,
cultivating  potential and attraction of
consumers’ attention to products and so on. Hence, on-
line advertising cannot replace traditional advertising com-
pletely within a limited time, and traditional advertising

consumers,

still has a relatively strong vitality. Traditional advertising
and online advertising will still coexist for a long time. In
particular, many sellers, regardless of their market posi-
tion ( monopoly or competition), usually do not take a
single advertising mode ( traditional advertising or online
advertising) when conducting advertising promotion, they
may use traditional advertising and online advertising sim-
ultaneously ( combination advertising). For example,
when Apple promotes a new iPhone, it targets mail to
special customers and advertises on TV simultaneously.
Hence, sellers can choose traditional advertising, online
advertising and combination advertising to market their
products. Therefore, how to choose the advertising mode
has become one of the basic issues that enterprise market-
ing decision-makers need to focus on.

In addition, sellers do not only need to consider adver-
tising effectiveness, but are also subject to the constraint
of the advertising marketing cost budget during the
sellers’ advertising promotion. Sellers need to have a rea-
sonable budget ( which they can afford) to maximize their
interests.

The existing literature mainly focuses on the difference
between online advertising and traditional advertising.
Current research suggests that online advertising obtains
higher advertising efficiency than traditional advertising.
Meanwhile, it can reduce advertising costs. Online adver-
tising uses customers’ information to map customers, and
predicts their demands. If the demands can be archived,
sellers may target advertising to the potential customers.
Sometimes, we call online advertising targeted advertising
as well. This research focuses on how companies use tar-
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geted advertising to differentiate potential customers and
reduce advertising resources waste. Sellers can use targe-
ted advertising combined with targeted pricing to achieve
higher revenues'”™ . Targeted advertising seems to be bet-
ter than traditional advertising. Iyer et al. "' compared
targeted advertising and traditional advertising under com-
petitive conditions. They showed that targeted advertising
can help mitigate competition among sellers and enable
sellers to obtain more benefits. However, the research of
Refs. [8 —10] showed that in some certain situations, the
actual effectiveness of online advertising is not better than
traditional advertising, and may hurt the sellers’ interests.
Although online advertising keeps the advantages of high-
er efficiency and lower cost, it cannot completely replace
traditional advertising. Recently, research is not limited
to the comparison of online advertising and traditional ad-
vertising, and it began to focus on a combination of
them. Liaukonyte'"’ showed that TV advertising impacts
the search behavior of the product and ultimately increases
the sales. Joo et al. "> demonstrated the view by empir-
ical studies. Sridhar et al. """ showed that traditional ad-
vertising and targeted advertising can harm each other
when used separately, but sellers can achieve higher re-
turns with using combined advertising. de Haan et al. !
verified that a variety of advertising model combinations
can achieve better results with modelling and empirical
methods.

Sellers” advertising strategies are constrained by the
sellers’ advertising budget. How sellers develop advertising
budgets is a key strategy for sellers to conduct marketing
activities. Dorfman et al. """ used a model to analyze the
link between advertising budgets and optimal advertising
decisions, prices, and product quality. Wang et al.'”
gave an effective budget allocation algorithm for multi-
channel advertising. Wright'"®' designed the theorem for
obtaining the optimal advertising budget and verified it.
Kong et al. """ designed a new method to allocate an ad-
vertising budget which can achieve the best performance
for the advertiser. de Haan et al. '™ used a combination of
modelling and empirical methods to discuss different ad-
vertising models and the allocation of advertising budgets
Zia et al.™
studied the optimal strategy of advertising budget alloca-

under different sale channels. empirically
tion under multi-platform delivery of online advertising.

Considering that there are few theoretical studies on the
application of the combination of online advertising and
traditional advertising in the current research, we attempt
to use mathematical models to explain the impact of ad-
vertising budget constraints on combination advertising
strategies.

1 Model Setup

With the rapid development of e-commerce, sellers

may benefit from the monopoly ability but face more in-

tensive competition. For instance, in the beer market of
Jiangsu, CR Snow has a market share over 60% , while
the market share of Tsingtao Beer which takes the second
share is less than 10% . It has formed a regional monopo-
ly for CR Snow. But in the digital era, small sellers may
seize the monopoly sellers’ market share more easily. So
monopoly sellers need to maintain or expand their market
share with a variety of marketing tools. As one of the
most important marketing tools, advertising attracts
sellers’ attention. With the Internet, sellers can use tradi-
tional advertising and online advertising simultaneously
for marketing.

We consider a retailer channel in the market: a monop-
oly seller and potential customers. Customers can obtain
the product information by traditional advertising. Mean-
while, sellers cannot obtain customers’ privacy to deliver
online advertising without traditional advertising. So,
sellers can choose two different modes of advertising: tra-
ditional advertising or the combination of traditional ad-
vertising and online advertising. Also,
price and advertising strategies with advertising budgets.
The basic demand follows the negative linear demand
curve, thatis, when the product’s price is higher, the de-
mand decreases linearly with price p. The basic demand
of the market without advertising is a — bp, where a
shows the fundamental demand, and b represents the
price elasticity.

sellers set the

Sellers set prices and advertising strategies to maximize
Traditional advertising cannot recognize
potential customers precisely and cannot target advertising
to them. Potential customers receive advertising indistinc-
tively. Customers with uniform distribution receive the
traditional advertising with the same possibility. Online

their revenue.

advertising can recognize customers based on traditional
advertising and can target advertising to them precisely.
We assume that all of the advertising modes can raise the
seller’s demand. Sellers invest A to obtain an increase de-
mand of m units with traditional advertising. The tradi-
tional advertising cost is linearly related to the amount of
customers (@) receiving the advertising. The traditional
advertising cost can be given as C(¢) = @A. Different
from traditional advertising, the increasing demand of on-
line advertising is related to the online advertising scope
¢. The unit cost of online advertising is B, and it can
bring the sellers increasing demand ¢ at most. Following
the incremental marginal cost, online advertising cost can
be given as C(¢) = ¢ B/2.

Customers in the market receive traditional advertising
indistinguishably, and online advertising can target spe-
cial customers individually. When consumers receive the
advertising, they may respond to the advertising with a
variety of follow-up behaviors. Some of them may ignore
the advertising and no purchase intention occurs. Some of
them are interested in the advertised product and purchase
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immediately. In some cases, customers are partly inter-
ested in the advertising product and search for the
product’s information to make the purchase decisions.
When the advertising receivers take further steps in
searching for more information about the product, the
sellers can target them using online advertising to promote
their willingness to pay. Sellers may deliver online adver-
tising and traditional advertising simultaneously, and
there may be repeated advertising deliveries, thus resul-
ting in lower unit utility of advertising due to the substitu-
In this paper, online advertising collects
customers’ information based on traditional advertising,
so the substitution effect mostly is online advertising on
traditional advertising. The negative effect of online ad-

tion effect.

vertising on the traditional advertising market is negative-
ly correlated with the investment of online advertising.
We define A to be the weakening factor of online adver-
tising to traditional advertising, where 0<<A <1. Without
an advertising budget constraint, traditional advertising
covers the whole market with an increasing demand m,
and online advertising is adopted with an expected de-
mand increment ¢. The gross demand is Am + t.

2 Analysis of Advertising Strategies without
Budget Constraint

2.1 Traditional advertising strategies

Without an advertising budget constraint, sellers should
decide whether to deliver advertising first. Sellers want to
maximize their profits. As for the former assumption,
sellers should invest in traditional advertising first to allow
the market to obtain the product’s information. Sellers in-
vest in traditional advertising when they can obtain more
profit with advertising. We can derive the following prop-
osition.

Proposition 1  Sellers invest in traditional advertising

if the traditional advertising conversion rate satisfies e >

4b . Sellers’ optimal price with traditional advertising
2a+m
. a+m . . . (a+m)’
is = and their optimal profit is “ap A.

Proposition 1 shows that the traditional advertising con-
version rate affects sellers’ advertising strategies. Tradi-
tional advertising effectiveness is important to sellers.
Different from online advertising, the traditional advertis-
ing conversion rate determines how many potential cus-
tomers will buy the product. A higher conversion rate
gives more payoffs of the advertising investment. Mean-
while, the market structure affects the advertising strate-
gy, and sellers need to consider the basic market and
price elasticity. We can have the following corollaries.

Corollary 1  When sellers adopt traditional advertis-
ing, traditional advertising should have a lower advertis-
ing conversion rate with a larger basic market. Mean-

while, traditional advertising should have a higher con-
version rate with a greater price elasticity.

Corollary 1 shows the connection between the advertis-
ing conversion rate and basic market’s properties. A large
basic market can guarantee sellers’ profit, and sellers’ in-
vestment in traditional advertising raises the price and de-
creases the basic demand, but a larger basic demand can
bear the loss of basic demand more since advertising may
obtain more profit. Sellers need to investigate the basic
market’s properties as references when they adopt tradi-
tional advertising. As a consequence, we have the fol-
lowing corollary.

Corollary 2 When sellers adopt traditional advertis-
ing, the price elasticity of the basic market satisfies b <

2am +m’
44 -
. - 2am +m’
The price elasticity cannot be more than YRR A

greater elasticity makes the market more unstable, when
sellers choose to use advertising, customers’ sensitivity to
price of the product is higher than that without advertis-
ing. The reduction of demand caused by a higher price
elasticity is more than the increment of demand caused by
advertising.

Corollary 3 The demand increment by the traditional

advertising is mBa( 4b2A+1 —1). Meanwhile, adver-
N oa

3d

4b

tising unit cost is A < , and sellers adopt traditional

advertising.
Advertising cost is one of the major factors that sellers

should consider first. If the unit advertising cost is over
2

e sellers” marginal revenue will be less than 0, and

they may not invest in traditional advertising. Mean-
while, the minimum increment cannot be less than

a( 4b;4 +1 -1 ) that is, when sellers deliver advertis-
N a

ing to the whole market, they need to attract more than
( 4DA
a

2
a

+1 —1) to purchase the product. Only with

these two conditions, can sellers benefit from traditional
advertising. In practice, Corollary 3 is meaningful to the
new product. At the beginning, the producer of new
product should create the basic demand at the first step to
gain a large increment with traditional advertising as

much as they can.
2.2 Combination advertising strategies

Sellers obtain more advertising options for marketing
with online advertising. In this section, we compare tra-
ditional advertising and combination advertising. If sellers
can obtain more payoff by investing on online advertising
based on traditional advertising, they will invest in com-
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bination advertising. Assuming that online advertising can
target the potential customers perfectly, the one who re-
ceives online advertising will buy the advertised products.
On the other hand, online advertising may be targeted to
those whom have already received traditional advertising
and purchased the product. Online advertising weakens
traditional advertising effectiveness. On the other hand,
online advertising may be targeted to the potential cus-
tomers who have received the traditional advertising but
not purchased yet, and online advertising increases their
willingness to purchase. Then, online advertising is com-
plementary to traditional advertising.

With combination advertising,
both in traditional advertising and online advertising.
Sellers should cover the market with traditional advertis-
ing as possible as they can, so they will invest A in tradi-
tional advertising. But should they invest in online adver-
tising, if so, how much should they invest? Without
budget constraints, the optimal combination advertising
strategy is characterized by proposition 2.

Proposition 2 When sellers adopt combination adver-

sellers should invest

.. . . ..a /\m a+Am

tising, the optimal price is —— 2b + 20(2Bb — 1)’ and

R . . B(a +Am) . . )

sellers’ maximum revenue is 2(2Bb-1) (2Bb-1) A; online ad

vertising covers 261327)\_”; of the market, and the optimal
demand is — + Am__atAm
2 2 2(02Bb-1)

Based on Proposition 2, we can obtain the following

corollary.

Corollary 4
the optimal demand does not always increase as the weak-
ening factor increases. Also,
price and obtain more profit with a larger weakening fac-
tor.

Corollary 4 shows that the optimal demand does not in-
crease as the weakening factor increases, when Bb e

If sellers adopt combination advertising,

sellers set a higher optimal

1 . .
[7, 1], the optimal demand decreases as the weakening

factor decreases; and in other situations,
mand increases as the weakening factor decreases. Gener-
ally, we consider that if the weakening factor increases,
which means that online advertising has less effect on tra-

ditional advertising, the optimal demand will increase.

the optimal de-

The weakening factor does not always harm the advertis-
ing strategies, because the complementary effect is greater
than the substitution effect. This conclusion reflects that
the unit online advertising cost B and price elasticity b can
influence the customer’s choice and optimal demand. On
the other hand, Corollary 4 also explains the connection
between the weakening factor and optimal price and reve-
nue. When sellers take combination advertising, a larger
weakening factor represents combination advertising is

more effective, sellers can earn more profit with combi-

nation advertising. At the same time, sellers can charge a
higher optimal price due to diminishing marginal utility.

2.3 Advertising choice

We analyze the separate advertising strategies of tradi-
tional advertising and combination adverting. In particu-
lar, sellers decide which mode of advertising should be
adopted. Sellers always want to obtain the maximum
profit. we compare the maximum profit
with two different advertising modes.

Proposition 3 Without advertising budget constraint,
sellers adopt combination advertising when the weakening

1
(1o

Based on this,

fact tisfi 1-
actor A satisfies 3Bb >Bb

For sellers, the weakening factor is the main factor that
affects advertising strategies.

) <A<l

In our minds, if online ad-
vertising has a negative effect on traditional advertising,
sellers will suffer the loss from combination advertising,
that is, sellers prefer traditional advertising to combina-
tion advertising. From Proposition 3, to
weakening factor satisfying Proposition 3 indicates that
the online advertising and traditional advertising are more
complementary, and sellers can capture more customers
with combination advertising. That is, the product’s unit
advertising cost is reduced or advertising’s effectiveness is

sellers, the

higher, so that sellers can gather more revenue. The cost
of online advertising may affect sellers’ advertising strate-
gies. Different from traditional advertising,
advertising’s cost is affected by the unit cost and the
scope of delivery. So, we have the following corollary.

Corollary 5  Without advertising budget constraint,

(a+m)’
2bm(1 = A)[(1 +A)m +2a]’
sellers adopt combination advertising.
scenarios, combination advertising is not a Pareto opti-
mum relative to traditional advertising.

If sellers want to adopt combination advertising based on
Proposition 3, the unit online advertising cost should satis-
fy Corollary 5. In past research, the unit online advertising
cost is not considered, but it is as important as the unit tra-
ditional advertising cost. If the unit online advertising cost

(a+m)’
T2bm(1 =) [(1 +A)m +2a]
livery scope is not large, sellers suffer the loss from online
advertising. We compare the optimal demand, price and
revenue of sellers adapting different advertising modes. We

online

the unit advertising cost B<

In some certain

is too high ( ) and the de-

demonstrate that in some certain scenarios, the combination
advertising is not Pareto optimum to traditional advertising.

1 a 1 .

Wh e - , th t1-
en/\e[( 1 2Bb 1)m+ 1 ZBb’l] e opti
mal price, maximum revenue and optimal demand are

higher than those of the traditional advemsmg, but A e

[1_21719_2Babm’(«/1‘2 «/ ZBb]
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revenue of combination advertising is less than that of tra-
ditional advertising, but the optimal price and demand are
greater than that of traditional advertising. So, sellers
should consider the optimal revenue and the optimal po-
tential demand simultaneously.

3 Analysis of Advertising Strategies with Budget
Consider that sellers’ budgets are constrained and smal-

ler than the optimal advertisi ( Batamy’
er an COp 1ma. averlsmg COS 2(23[9—1)

How does the advertising budget affect different advertis-

ing mode strategies? How do sellers choose advertising

strategies? How will they allocate their advertising budget

with combination advertising? In this section, we analyze

the advertising and pricing strategies with a budget con-
B

. a+am\’
straint M M<M’““_7(23b—1) +A).

3.1 Traditional advertising strategies

Following the traditional advertising model, by inves-
ting M in traditional advertising, sellers can obtain an ad-

o M .. ..
ditional demand I from traditional advertising. We can

derive sellers’ traditional advertising strategies and pricing
strategies.

Proposition 4  Sellers invest in traditional advertising
if the traditional advertising conversion rate satisfies e >

4b . - .
— . Sellers adopt traditional advertising with a
2a +—m

A

. . .. ..a Mm
budget constraint. The optimal price is 25 T opA’ and the

2

. W | M
maximum profit is 4b(a+Am) -M.

Proposition 4 represents sellers’ optimal advertising and
pricing strategies with budget constraint. The basic mar-
ket and traditional advertising conversion rate affect ad-
vertising and pricing strategies which is similar to tradi-
tional advertising strategies without a budget constraint.
However, the budget constraint influences sellers’ budget
allocations and price strategies differently. From Proposi-
tion 4, we derive the following corollary.

Corollary 6 A larger advertising budget may lead to
a higher price, but it cannot guarantee an increased prof-
it.

When sellers invest more in advertising, they need to
transfer the advertising cost to customers, so increasing
investment increases the price. Interestingly, sellers are
not guaranteed to obtain more profit with a greater budg-
et. Sellers’ profits decrease first and increase with an in-
creasing budget.

3.2 Combination advertising strategies

Consider that the sellers’ advertising budget is M, and

they invest kM in online advertising, so that the budget of
traditional advertising is (1 — k) M. We assume that the
advertising covering scope is linear with the investment,
(1 -k)Mm

A
We can derive that sellers’ revenue is given by 7 =

)\(I‘AﬂJr@) - M. Using a stand-

ard analysis, we can obtain the optimal strategies of sell-

and the increment of traditional advertising is

p(a—bp+

ers.
Proposition 5 With an advertising budget constraint,
the optimal ratio of investing to online advertising is k* =

2
A . The optimal delivery scope of online adver-

2MB m’ \?
tising is t* = i, and the traditional advertising delivery
ABm
. AMm A . L. . a

scope is — — - IABm The optimal price is p~ = b +
Am M + 1 and sellers’ maximum revenue is 7" =
2b A " 4ABbm’ T =
L, AMm 1\

4b( A 2/\Bm)

The optimal strategies of sellers guarantee the sellers’
payoffs with a budget constraint. From Proposition 5, we
can see that the optimal online advertising delivery scope
is not connected to the budget M, but online advertising
and the budget constraint affect sellers’ revenue and de-
mands.

Corollary 7
mum revenue is nonlinearly related to the budget.

With the budget constraint, the maxi-

Sellers’ maximum revenue is affected by the budget
constrain nonlinearly. We find that when the budget con-

A A A
2A°m> Aam 2 BA’m
1 ( A 1 )2 A

strain satisfies M " = , sellers can

obtain the maximum profit A oam~a) T2

A A . .
—— ———. Therefore, when the budget is constrain-
Aam 2 BA"m

ed, which is greater than M" but less than M sellers
choose M™ to set the advertising strategies. When the
budget M <M", sellers should follow the strategies of
Proposition 4. Corollary 7 does not follow common
sense. Usually, with a budget constraint, sellers should
invest as much as possible to follow the optimal strategies
more closely. From Corollary 7, we find that if the budg-
et is constrained, sellers do not need to invest as much as
possible.

Corollary 8 With the budget constraint fixed, the op-
timal demand is nonlinearly related to the weakening fac-
tor. Sellers can guarantee that their optimal revenue will

max >

4b AB
From the analysis of section 2.2, we demonstrate that
the optimal demand is nonlinear with the weakening fac-

2
be more than L(a + ZM) -M
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tor. In Corollary 8, we find that with budget constraints,
the optimal demand is also nonlinear with the weakening

2BM the optimal demand decrea-

factor. When A < L
m

A the opti-
mN 2BM’ P
mal demand increases with the increase in A. When A =
1 A . . . a M
— [|——, th 1 D’ =— —
A 2BM the optimal demand is D, ) + /2AB’

and we can guarantee that the minimum optimal revenue
2
.1 2M
s — = | - M. From these analyses, we can see
4b( a+ .,/ AB ) Y

that in any scenarios,

2
4%)( a+ /%) — M. That is, if the optimal revenue is

1 My
less than b (a + AB) M, sellers should abandon

combination advertising with a budget constraint.

1
ses when A decreases; and when A > —

sellers can obtain more than

3.3 Advertising choice

We analyze which advertising mode sellers will choose
with an advertising budget constraint. Sellers chase more
profit with advertising by comparing the profits of differ-
ent advertising modes.

Proposition 6 1) When advertising budget M e
B(a+m
7( 2Bb -1
1 ( L L A

1 (L
factor)\e[(),g 4M2_M]U[m(2M+

2
[A,A+ )], meanwhile, the weakening

oM

L' A
4MF 2BM

), 1],where L= /4b+(M-A) +m’ +d’ —a),

sellers prefer combination advertising with the maximum
1 AMm I
revenue equal to b (a + A + ZABm) — M. Other-

wise, sellers adopt traditional advertising.
2) When advertising budget M [0, A], and the weak-
__ A
2BMm’
prefer combination advertising with the maximum revenue
2

( a+ ﬂm)
A
4b
tional advertising.
From Proposition 6, we can see that when sellers’
budgets cannot cover the whole market, they should con-
sider the budget and the weakening factors simultaneously
when they choose the advertising mode. When the weak-
ening factor is less than L( L _ L A
m\2M AM® 2BM
adopt combination advertising. In this paper, a smaller A
indicates that online advertising has a strong weakening
effect on traditional advertising, which means that sellers

ening factor satisfies A e [O, 1- /1 ], sellers

equal to - M. Otherwise, sellers adopt tradi-

) , sellers

prefer online advertising to traditional advertising due to

the higher effectiveness of online advertising. Nowadays,
online advertising is becoming more and more popular
and sellers can obtain the potential customers’ personal in-
formation by other means, but
advertising’s complementary, traditional advertising still
plays an important role in the sellers’ advertising strate-
gies.

due to traditional

From Proposition 6, we can derive the following corol-
lary.

Corollary 9 Combination advertising is not a Pareto
optimum relative to traditional advertising when sellers
adopt combination advertising. When the budget M
> s mam

2A(1 -A)Bm
ing.

Corollary 9 shows that in some certain scenarios, with
an advertising budget constraint, sellers can obtain more
revenue with less demand due to the greater effectiveness
of the advertising and the complementary effect. In Prop-
osition 3, we discuss the weakening effect on the adver-
tising strategies. Corollary 9 also shows how to choose ad-
vertising strategies when the budget is less than A. When
sellers are constrained with less budget, they would like to
choose a higher effective advertising mode. Nevertheless,

], sellers prefer combination advertis-

if the budget is greater than sellers should

A
2A(1 =) Bm”
compare the revenues of combination advertising and tradi-
tional advertising.

4 Conclusion

One of the main challenges that sellers face in advertis-
ing and media planning is how they choose an advertising
mode with budget constraint. Meanwhile, if the budget
cannot cover the market, the decision makers should de-
cide how to allocate the budget. We find that besides the
budget, the weakening factor is another main factor that
influences sellers’ advertising strategy. Different from the
previous research on online advertising and traditional ad-
vertising, sellers should consider the complementary rela-
tionship between the two advertising modes and adopt the
combination of online advertising and traditional advertis-
ing ( combination advertising). Traditional advertising
still plays an important role in media. In some certain
scenarios, traditional advertising is better than combina-
tion advertising. Based on these, we study the pricing
and advertising strategies with/without a budget constraint
and give the optimal strategies. Furthermore,
that, even if the sellers choose combination advertising,
the output of combination advertising is not a Pareto opti-
mum relative to traditional advertising no matter whether
with/without a budget constraint. These conclusions have
a good reference and guiding significance for corporate
decision makers to set advertising strategies and design
advertising budgets.

we find
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