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Abstract: A game model is proposed to examine the effects of
advertising targeting fit and consumer privacy protection on
media platforms’ price strategies and profits, as well as
advertisers’ advertising strategies in monopoly and competition
environments based on the two-sided market theory, providing
theoretical references for media platforms and advertising
operators to make correct management decisions. The results
show that the equilibrium advertising price of a media platform
is independent of advertising targeting fit and the degree of
consumer privacy protection in a monopoly environment.
While in a competition situation, when advertisers are single-
homing, advertising price and profits at equilibrium on the
media platform will decrease with the increase in advertising
targeting fit, and the influence of consumer privacy protection
on the advertising volume of the media platform at equilibrium
will depend on the contrast of advertising targeting fit between
the media platform and its competitor. When advertisers are
multi-homing, the advertisement price, advertising, and
profits of competition on the media platform at equilibrium are
proportional to advertising targeting fit and inversely propor-
tional to its competitor’s advertising targeting fit. The media
platform should consider its advertising targeting fit and other
factors comprehensively when the enterprise is involved in
market competition, meanwhile making a careful choice about
price strategy at different stages of its development.
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‘ x Tith the high-speed development of mobile internet

and communication technology, the platforms can
track the behaviors of consumers, such as clicking, brow-
sing, and purchasing through the targeting technology,
identify their interests and preference characteristics, and
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push the targeted advertisement to

consumers’ demands based on the analysis results. The

comply with

targeting fits of launching advertisements become a more
important factor for advertisers to choose whether to
launch advertisements on this platform or not. The adver-
tising targeting fit of media platforms mainly relies on the
capacities of acquiring, processing, and applying infor-
mation and the attitude and willingness of consumers to
share and provide their personal information.

The capture and use of consumers’ behavior data by
media platforms have inevitably aroused consumers’ con-
cern about the disclosure of their private information.
Regulators have sanctioned some well-known media plat-
forms for improperly using users’ privacy data in a des-
perate attempt to increase the advertising targeting fit and
reap more business profits. For example, in May 2022,
Twitter was fined 150 million dollars by the Federal Trade
Commission after deceptively using users’ emails and
phone numbers to target specific ads to specific consumers
to increase corporate profits. Meta was also fined 390
million Eurodollars in January 2023 by the Irish Data Pro-
tection Commission for using user data to target ads that
violate the law. Consumers’ concentration on their priva-
cy protection influences the advertising targeting fit of
media platforms, and the advertising targeting fit also in-
fluences the launching effects of advertising, thus affect-
ing the advertisement launching willingness for advertisers
and platform profit. Therefore, it is necessary to reveal
the internal influencing mechanism of advertising targe-
ting fit and consumers’ privacy protection on the media
platform competition.

Advertisement targeting technology mainly analyzes the
impact of advertisement targeting techniques and targeting
capabilities on ad market competition, ad model selec-
tion, media platforms’ pricing strategies and profits, and
users’ utility. For example, Athey et al. '’ examined how
targeting technology affects the advertising market and
media competition, identifying that advertising targeting
could better distribute scarce advertising space. Berge-
mann et al. " showed that traditional media advertising
profits would decrease with online advertising targeting
capacity in a competitive equilibrium. Kim'' identified
that the targeting technology and production-sales integra-
tion policy could significantly improve social welfare
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while increasing the number of users and content provid-
ers on both sides of the platform. Carroni et al. ™ illus-
trated that the stronger the advertising targeting capacity
of an online media platform, the stronger its persuasive-
ness function and market competition. 1Y
stressed that improving advertising precision and effec-
tiveness will inspire media platforms and sellers to offer
higher-level advertisements in the free advertising model,
and it will result in higher profits for media platforms and
sellers in the paid advertising model. Gong et al. '
cated that media platforms with high targeting capacity
would attract more advertisers and consumers and found
that the enhancement of media platforms’ targeting capa-
bilities would improve the economic benefits of advertis-
ing companies with weak profitability. However, Kox et
al. """ found that media platforms will become more com-
petitive, and their profits will decline with improved ad-
vertising targeting accuracy.

With respect to the impact of consumer privacy con-
cerns and the use of private information on media plat-
form competition, it mainly analyzes the influence of
user’s platform homing strategy, privacy cost, informa-
tion disclosure level, and privacy protection policy of
platforms on the media platform’s pricing strategy and
profit, and the utility of users and advertisers. For exam-

Hao et a

indi-

ple, Gal-Or et al. "™ indicated that choosing a dual plat-
form homing strategy without considering privacy loss
would reduce the competition degree between media plat-
forms in the consumer market. Lin et al.” found that
platforms that practice quality discrimination are less prof-
itable than those who do not when the users’ privacy cost
was increased in intensive market competition. Duan et
al. "' identified that a medium level of information dis-
closure will maximize the surplus of users and advertisers
and that the profits of media platforms will first decrease
and then increase with the increase in user privacy con-
cerns. Duan et al. """ also found that the price increases
with the efficiency of efforts and decreases with the initial
nuisance cost of advertisements to users when users attach
fewer concerns to privacy, and vice versa. Philipp et
al. "' found that the mitigation of competition among ad-
vertisers and among users will lead media platforms to
collect more users’ private data. Kox et al.!” found that
the media platforms’ privacy protection policy would ben-
efit both consumers and advertising websites during the
competition.

Unlike previous research, considering that consumers’
privacy concerns affect the media platforms’ capacity to
acquire data on consumer behaviors and individual charac-
teristics, which in turn influence the advertising targeting
fit of media platforms and enterprise profit, and the typi-
cal two-sided market characteristics of media platforms,
this paper researches the influences of advertising targe-
ting fit and consumers’ privacy protection on the advertis-

ing and pricing strategies of the media platform based on
the two-sided market theory model.

1 Basic Assumption and Variable Description
1.1 Media platforms

Media platforms allow consumers free access to news
information and viewing experience while making a profit
from advertisers by charging advertising fees,
Tencent free videos and Baidu Search. Because the opera-
tion and advertising costs of media platforms do not affect
the analysis results of this paper, it is assumed that the

such as

operation and advertising costs of media platforms are ze-
ro. We also assume that the advertising price is p, and
the number of advertisers accessing media platforms is re-
presented by a to indicate the advertising volume, and the
profit of the media platform is IT = pa.

1.2 Consumers

We assume that consumers are not aware of whether
they have been identified accurately when they visit the
media platform. Consumers select a single-homing strate-
gy of simultaneously accessing a media platform. The to-
tal number of consumers is standardized to 1 and is evenly
distributed between [0, 1] based on their preference for
media platforms x. The media platform preferred by ad-
vertisers is usually the media platform preferred by con-
sumers who pay attention to the advertiser’s products or
services. For example, car dealers prefer to place targeted
advertisements about cars on commercial websites, such
as Auto Home and Aika Auto, where consumers who are
willing to buy cars usually browse and patronize such
websites. Therefore, it is assumed that the difference be-
tween consumers’ preference for media platforms and
advertisers’ preference for media platforms is the same,
both are #, which can also be understood as the degree of
platform differentiation'"”’. It is assumed that the targe-
ting fit of media platforms is A, and the utility of A per-
centage of consumers receiving targeted advertising after
being accurately identified by the platform is v — #x (the
disutility of advertising is not generated to consumers by
advertisements at this moment) . While the utility of 1 — A
percentage of consumers who are not accurately identified
and access the media platforms is v — ra — tx, in which
v >0 denotes the basic utility of consumers who access
the media platforms, r >0 denotes the disutility of adver-
tising to the consumer'""
cy protection & influences the targeting fit of advertising
A. The greater the degree of consumer privacy protection
8, the weaker the media platform’s ability to obtain
consumers’ personalized data and profile users'”', and the
weaker the media platform’s targeting fit. In other words,
the lower consumer privacy protection §, the stronger the

. The degree of consumer priva-

targeting fit of the media platform, that is % <0.



196

Yan Lei, Li Peipei, Mei Shu’e, and Yan Han

1.3 Advertisers

The number of advertisers in the market is standardized
to 1, which is evenly distributed between [0, 1] accord-
ing to their preferences for media platforms z. The targe-
ting fit of advertising, consumers’ private information ac-
quisition, and application capacity of the media platforms
influence the advertising effectiveness, and these also be-
come important factors for advertisers to choose media
platforms. It is assumed that the number of consumers ac-
cessing the two media platforms is n, and n,, respective-
ly. When the advertiser whose preference is located at
point z chooses a single-homing strategy, its net utility of
placing ads on media platforms 1 and 2 is an, -tz — p,
and an, — t(1 - z) - p,, respectively. The net utility of
the advertiser who chooses a multi-homing strategy and
places ads on both media platforms is « — ¢ —p, —p,, in
which « >0 denotes the marginal gross benefit that an ad-
vertiser derives from each media consumer'* and is used
to measure the impact of the scale of consumers accessing
the media platforms on advertisers’ willingness to launch
advertisements.

2 Analysis of Media Platform Monopoly

Assuming that there is a single monopoly media plat-
form with a targeting fit in the market, the advertiser’s
advertising volume on the media platform is a''*', and the
consumer’s preference for the media platform is located at
point x. Then, the utility of A percentage of consumers
accessing media platforms is U, = v — tx. The utility of
1 — A percentage of consumers accessing media platforms
isU, _,
termined, advertisers choose to access the media plat-
form. Discussing the advertising and pricing strategies in
a monopoly environment, the following conclusions are
obtained.

=v —ra — tx. After the advertising price p is de-

Theorem 1 The equilibrium advertising price of the
media platform in a monopoly environment is p" = 3‘—‘;,

the equilibrium advertising volume placed by advertisers

is a” = za—v’ and the equilibrium profit of
20 +ar(1 =2)]

2.2
the media platform is [1" = av .
P 407 +ar(l -]

Proof Only when U, =0 or U,_, =0, consumers
may select to join the media platforms. The critical values
for consumers who receive targeted ads after being accu-
rately identified by the platform and consumers who are

V-—-ra
-2 = P , Te-

o v
not accurately identified are x, = o and x

spectively. The total number of consumers who chose to
join the media platform is

n:Am4{1—AMLA:A%ﬂM1—A)L%E (1)

The utility of the advertiser with the preference for the
media platform z to join the media platform is U, = an -
p —tz. Under the condition that the advertiser’s utility is
U,=0, the critical value for advertisers who join the
media platform is

d=a=®=E (2)

The number of advertisers by substituting Eq. (1) into
Eq. (2) is

__av-ip (3)
£ +ar(1-21)

The profit function of media platforms is

_ plav - ip) (4)
£ +ar(l-2)
The equilibrium advertising price p™ = %‘; can be ac-

2
quired when % =0, and %IZ <0 can be verified. Sub-
/4

stituting the solved p™ into Egs. (3) and (4), respective-
ly, the theorem can be proved.

We can obtain Corollary 1 by analyzing the influences
of the fit degree of advertisements on the equilibrium ad-
vertising quantity, equilibrium advertising price,
equilibrium profit for the media platforms.

Corollary 1  Under a monopolistic environment, the
equilibrium ad price of the media platform does not de-
pend on the advertising targeting fit. The equilibrium ad

and

volume and equilibrium profit both increase monotonical-

ly with the advertising targeting fit, that is, P _ 0, da_
A oA
oIr"
>0, >0.
A

Because there is only one single media platform in the
market,
price by relying on their monopoly position in the market
to squeeze the maximum amount of advertisers’ surplus.
Therefore, their advertising pricing strategy is not influ-
enced by the targeting fit degree. With an increase in the
targeting fit degree for media platforms, it is naturally

the media platforms determine the monopoly

able to attract more and more advertisers to join in. In the
absence of a change in pricing strategy, the profit of the
media platform is increased correspondingly with an in-
crease in the number of advertisements launched on the
platform. Corollary 1 reveals that monopoly media plat-
forms should continuously improve the targeting fit of
their advertising placements without changing their pri-
cing strategies in order to gain more profits.

The impact of consumer privacy protection behavior on
the equilibrium advertising price, equilibrium advertising
volume, and equilibrium profit of the media platform is
analyzed to obtain Corollary 2.

Corollary 2 The equilibrium advertising price of the
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media platform does not rely on the degree of consumer
privacy protection in a monopoly environment. If con-
sumers strengthen the degree of protection of their priva-
cy, it may reduce the number of advertisements launched
by advertisers and the equilibrium profits made by media
. ap" da" o
platforms, that is, %:O, $<0, and PrS

There is a negative correlation between the integrating

<0.

degree of targeting fit for advertisements launched on
media platforms and the degree of consumers’ protection
of their privacy. Hence, the equilibrium advertising price
of media platforms does not rely on the integrating degree
of targeting fit for advertisements. Meanwhile, there is a
positive correlation between the equilibrium advertising
quantity, equilibrium profit, and the integrating degree of
targeting fit for advertisements. Therefore, the equilibri-
um advertising price of the media platform does not rely
on the degree of consumers’ protection of their privacy.
The equilibrium advertising quantity and equilibrium prof-
it may be reduced with the degree of consumer privacy
protection strengthened.

3 Analysis of Media Platform Competition

It is assumed that in the market, there are two competi-
tive media platforms i (i =1,2) with the targeting fit A,
and A,, respectively, A, can also be regarded as the matc-
hing ability for the platform to each consumer. The
amount of advertising launched on these two competitive
media platforms i (i =1,2) is a, and a,, respectively.
The consumer groups are divided into four parts based on
the targeting fit. The A,A, proportion of consumers is
precisely identified by these two media platforms and re-
ceives targeted advertisements. Thus,
consumers whose preference is located at point x and who
access media platforms 1 and 2 are v — tx and v — #(1 -
x), respectively, and the point of indifference of utilities

the utilities for

for consumers who access media platforms 1 and 2 is x, =
1/2. The A,(1 - X,) proportion of consumers is precisely
identified by media platform 1 and receives targeted ad-
vertisements, but they are not precisely identified by
media platform 2. Thus,
whose preference is located at point x and who access

the utilities for consumers

media platforms 1 and 2 are v —tx and v —ra, —#(1 —x),
respectively, and the point of indifference of utilities for
consumers who access media platforms 1 and 2 is x, =
ra
% + 2—; The A,(1 —A,) proportion of consumers is pre-
cisely identified by media platform 2 and receives targeted
advertisements, but they are not precisely identified by
media platform 1. Thus,
whose preference is located at point x and who access to

the utilities for consumers

the media platforms 1, 2 is v —ra, —tx and v — #(1 - x),
respectively, and the point of indifference of utilities for

. . 1
consumers who access the media platforms 1, 2 is x; = ES

ra
- 2—; The (1 - A,)(1 - A,) proportion of consumers is

not receiving targeted advertisements launched by these
two media platforms. Thus, the utilities for consumers
whose preference is located at point x and who access
media platforms 1 and2 isv —ra, —txand v — ra, — t(1 -
x), respectively, and the point of indifference of utilities
for consumers who access media platforms 1 and 2 is x, =

1 ra, —ra,

2
The number of people who are selected to access media
platform 1 is

ra
n, =%Al)\2+/\](1 —/\2)( +f2) +

1
2 2t
A=A (L),
2 ‘(2'2;)

1 raz—ral
oA (1= a2 o
(1= Az)(2+ - )

1 (=A)ra, (1-A))ra
Y 21

(5)
The number of people who are selected to access media
platform 2 is

_L+(1 - A ra, _(1 -Ay)ra,
T2 2t 2t

n

(6)

3.1 Single-homing of advertisers

Upon determining the advertising prices of the two
media platforms, advertisers select a single-homing strate-
gy and launch advertisements only on one media plat-
form. The following conclusions can be drawn upon ana-
lyzing the competitive equilibrium of media platforms un-
der the influences of targeting fit of advertisements.

Theorem 2 Under a competitive environment, if ad-
vertisers select a single-homing strategy, the equilibrium
advertising prices and equilibrium amounts of advertise-

ments for these two media platforms are p;” = r +

ar(3 —A, =2A)) - 3t2+(xr(3—)\‘.—2)\j)

———————and a; =—; , respec-
3t 61 +3ar(2 -1, -A;)

tively, and the equilibrium profits of media platforms are
[3F +ar(3 -4, -21)]°
II7 = : ! i#j, i,j=1,2).
T2 van2-x, a1 S RIEED
Proof The net utility acquired by marginal advertisers

z who select to launch advertisements on media platforms

land 2 is an, —tz — p, and an, —t(1 - z) - p,, respec-

tively. The point of indifference of utilities for advertisers

who access media platforms 1 and 2 is z = % +

01(”1 _”2) + (pz _pl)
2t

select to launch the advertisements on the media platform

. Advertisers located at [0, z] will
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1, and advertisers located at [z, 1] will select to launch
the advertisements on the media platform 2. The amounts
of advertisements launched by advertisers on the media
platforms 1 and 2 are @, =z and a, =1 -z, respectively.
The equations below are determined upon making a sim-
ultaneous equation with Eqgs. (5) and (6):

£ +1(p,-p,) +ar(1-21,)
a, =
! 20 +ar(2—-A, - A,)

(7)

£ +1(p, —p,) +ar(l =1,)
a, =
: 28 +ar(2 -A, - A,)

(8)

The profit functions for these two media platforms are
obtained as seen below upon substituting Eqs. (7) and
(8) into the profit function of media platforms II, = p;a;:

£ +t(p,—p,) +ar(l —1,)
1, = 9
=n| 2 +ar(2-A, - A,) ] o
t2+t(p1—p2)+ar(l—)\1)
= 10
1, =p. 20 +ar(2-A, -, | ao

Making derivation for p,, p,, respectively, yields that
o =t+ar(3—)\i—2/\,) :

' 3t
can be verified. The theorem can be proved by substitu-
ting the solved p;” into Egs. (7) and (8) and Egs. (9) and
(10) successively.

Upon analyzing the influences of targeting fit of adver-
tisements on the equilibrium advertising prices, equilibri-

N a1,
(i#j;i,j=1,2), and P <0

i

cs

um amounts of advertisements, and equilibrium profits
for the two competitive media platforms, we can get Cor-
ollary 3.

Corollary 3 Under a competitive environment, if ad-
vertisers select a single-homing strategy, then equilibrium
advertising prices and equilibrium profits of media plat-
forms are monotonically decreasing with their own targe-
ting fit of advertisements and their competitors’ targeting
fit of advertisements. The equilibrium number of adver-
tisements is monotonically increasing with their own tar-

geting fit and monotonically decreasing with the
ftors” targeting fit. That is " <0, - g, 27
competitors’ targeting fit. That is , ,
P gelng ar, oA, oA,
oIl oa; da;
<0, =<0, ——>0, —<0.
9A; I, 0A;

Further verification is conducted for the influences of
media platforms and their competitors’ targeting fit of ad-
vertisements on the equilibrium advertising price, equilib-
rium amount of advertising, and equilibrium profit under
the circumstance that advertisers select single-homing
strategies by means of examples. If « =2, r=2.5, t=1,
A, and A ; varies between [0, 1], then it is able to obtain
the variation diagrams for advertising price, amount of
advertising, and equilibrium profit with their own targe-
ting fit of advertisements and competitors’ targeting fit of
advertisements (see Fig. 1).

(c)

Fig.1 Variation diagram for equilibrium results with targeting

fit. (a) Advertising price; (b) Number of ads; (c) Platform’s profit

As shown in Fig. 1, if the media platforms’ own targe-
ting fit of advertisements A, and the competitors’ targeting
fit of advertisements A; are progressively increasing, then
the equilibrium advertising prices and equilibrium profits
for media platforms are progressively decreasing. Howev-
er, the equilibrium number of advertisements is increasing
with a progressive increase in their own targeting fit and
decreasing with a progressive increase in the competitors’
targeting fit.

The only source of profit for the media platform is
advertisers’ advertising fees. Under a competitive envi-
ronment, if advertisers select a single-homing strategy
and access only one media platform, with an increase in
the competitors’ targeting fit and winning market competi-
tive strengths, media platforms still need to reduce their
own advertising prices to attract more advertisers to visit,
even though their own targeting fit is improved. This
leads to the phenomenon that the media platforms’ equi-
librium advertising price is monotonically decreasing with
their own targeting fit of advertisements and competitors’
targeting fit of advertisements. Advertisers are always ra-
tional in the process of adjusting prices. They will select
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to launch the advertisements at the media platforms with a
relatively high targeting fit to enhance the launching effect
of advertisements. Therefore, the media platforms’ equi-
librium number of advertisements will be monotonically
increasing with their own targeting fit and monotonically
decreasing with the competitors’ targeting fit. If the de-
creasing range for advertising price with an increase in the
media platforms’ own targeting fit is higher than the in-
creasing range of equilibrium amount of advertising with
an increase in the media platforms’ own targeting fit, the
media platforms’ equilibrium profit will be monotonically
decreasing with their own targeting fit of advertisements.
With an increase in the competitors’ targeting fit, the
media platforms apply the “price-off promotions” strate-
gy, which leads to the phenomenon that the media
platforms’ equilibrium profit will decrease with an increase
in the competitors’ targeting fit. According to Corollary 3,
it is inspired that when advertisers select a single-homing
strategy, the media platforms should reduce the targeting
fit of advertisements while applying the “price-off promo-
tions” strategy to win the market competition.

Upon analyzing the influences of consumer privacy
protection on the media platforms’ equilibrium advertising
prices, equilibrium amounts of advertisements, and equi-
librium profits, we can obtain Corollary 4.

Corollary 4 Under a competitive environment, if ad-
vertisers select a single-homing strategy, the equilibrium
advertising prices and equilibrium profits of media plat-
forms are monotonically increasing with consumer privacy
protection. If the media platforms’ own targeting fit is
higher than the competitors’ targeting fit,
platforms’ equilibrium number of advertisements is mono-
tonically decreasing with consumer privacy protection.

the media

However, the media platforms’ equilibrium number of

advertisements is monotonically increasing with consumer
privacy protection. That is,

op T

1 —>0, :

) a6 a6

>0.

cm

cs cs

da, . a;
2) A, >4, P <0; if A, <A, 25 >0.

Under a competitive environment, if advertisers select
a single-homing strategy because of the media platforms’
targeting fit of advertisements being in a negative correla-

tion with consumer privacy protection, the media
platforms’ equilibrium advertising price and equilibrium
profit are also in a negative correlation with their own tar-
geting fit of advertisements and competitors’ targeting fit
of advertisements. Therefore, with the reinforcement of
consumer privacy protection, the media platforms’ equi-
librium advertising price and equilibrium profit will also
be enhanced. If the media platforms’ own targeting fit is
higher than the competitors’ targeting fit, the marginal
effect for influences of media platforms’ own targeting fit
of advertisements on the equilibrium number of advertise-
ments is higher than the marginal effect for influences of
competitors’ targeting fit of advertisements on the equilib-
rium number of advertisements. In addition, the equilib-
rium number of advertisements is in a positive correlation
with the media platforms’ own targeting fit and in a nega-
tive correlation with the competitors’ targeting fit; thus,
the media platforms’ equilibrium number of advertise-
ments will decrease with the reinforcement of consumer
privacy protection, and vice versa.

3.2 Multi-homing of advertisers

When determining the prices for advertisements on two
media platforms, advertisers select a multi-homing strate-
gy and launch advertisements on two media platforms.
The following conclusions are drawn upon analyzing the
competitive equilibrium of media platforms under the in-
fluences of targeting fit of advertisements.

Theorem 3 Under a competitive environment, if ad-
vertisers select a multi-homing strategy, the equilibrium
advertising prices and equilibrium amounts of advertise-
ments for these two media platforms are

ala®P(1-A)(1 =) +ar’(5 -2, -31)) +47']

PE =31 =) (1=1) +8arf (2=, - A,) +161'

cm

af28 +ar(1 =A) [’ (1 =A) (1 = A) +art’ (5 -2, -3A,) +41']

a. = 5
o2 v ar(2 -, - A) 1B (1 =X ) (1 =) +8art’ (2 -4, - A)) +164°]

respectively, and the equilibrium profits of media platforms are

cm

o’[20 +ar(1 = A) [’ P(1=2) (1 =A) +art’ (5 -2, -3))) +41']°

Co2f +ar(2 -4, - A)T[3&CF (1= A) (1= 2) +8arf (2 - A, - A) +16']°

Proof The net utilities acquired by the marginal ad-
vertisers z, who select to launch the advertisements on
media platform 1 and simultaneously at two media plat-
forms are an, — 1z, —p, and o —t — p, — p,, respectively.
The point of indifference of utilities for advertisers who
access media platform 1 and simultaneously access two

P, —an,

media platforms is z, =1 + . The net utilities ac-

i#j i j=1,2

quired by the marginal advertisers z, who select to launch
the advertisements on media platform 2 and simultaneous-
ly on two media platforms are an, —#(1 -2,) —p, and «
—-t-p, —p,, respectively. The point of indifference of
utilities for advertisers who access media platform 2 and
simultaneously access two media platforms is z, =

on, —
17171. Advertisers located at [0, z;] will select to
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launch advertisements on media platform 1 only. Adver-
tisers located at [z,, z,] will select to launch advertise-
ments on two media platforms, and advertisers located at
[z,, 1] will select to launch advertisements on media plat-
form 2. The amounts of advertisements launched by ad-
an, —p,

vertisers on media platforms 1 and 2 are a, =z, = ;

Ca’ +o’r(1 - 4,) —ar(1=A,)p, - [2 +ar(1 - ),) 1p,

an, -

anda,=1-z = 2, respectively. Equations below

are obtained upon making a simultaneous equation with
Eqgs. (5) and (6):

a,

Substituting Eqs. (11) and (12) into the profit function
of media platforms II, = p,a,, the profit functions for

II, =p,

@ 20 +art(Z—A, ~A,) S
of +a’r(1 =A) —ar(1 =A)p, —[2F +ar(1 =A,)]1p,
- 2F +art(2 - A, - A,) (12)
these two media platforms are obtained as below:
aff +a’r(1 = 1,) —ar(1 = A,)p, = [28 +ar(1 - A,)1p,
260 +art(2 = A, = A,) (13)
af +a’r(1 =A,) —ar(1 =A)p, —=[2F +ar(1 =1))1p, (14)

I, =p,

Making derivation for p, and p, yields

cm

al@ (1 =A)(1 =) +ar’(5 =21, =3))) +41']

28 +art(2 - A, - A,)

PE = 3@ (1= 2)(1=2) +8arf (2=, - A,) +161°

2
and —;
by substituting the solved p;" into Egs. (11) and (12),
Egs. (13) and (14), successively.

Corollary 5 can be obtained by analyzing the influences
of the targeting fit of advertisements on the equilibrium

i

<0 can be verified. The theorem can be proved

advertising prices, equilibrium amounts of advertise-
ments, and equilibrium profits for the two competitive
media platforms.

Corollary 5 Under a competitive environment, if ad-
vertisers select a multi-homing strategy, the equilibrium
advertising prices, equilibrium amounts of advertise-
ments, and equilibrium profits of media platforms are in a
positive correlation with their own targeting fit of adver-

and in a negative correlation with the

cm

tisements

i

competitors’ targeting fit of advertisements. That is A
so, YT g, MIT g, W g, AT, AT
) VR ) ¥ B2 VR VR ) ¥

Further verification is conducted for the influences of

<0.

media platforms’ own targeting fit of advertisements and
competitors’ targeting fit of advertisements on the equilib-
rium advertising price, equilibrium amount of advertis-
ing, and equilibrium profit under the circumstance that
advertisers select the multi-homing strategy by means of
examples. If « =2, r=2.5, t=1, A, and A; vary be-
tween [0, 1], they are able to obtain the variation dia-
grams for advertising price, amount of advertising, and
equilibrium profit with the targeting fit of advertisements
(see Fig.2).

i#ji,j=1,2

(¢)

Fig.2 Variation diagram for equilibrium results with targeting

fit. (a) Advertising price; (b) Number of ads; (c) The platform’s
profit
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As shown in Fig.?2, if the media platform’s own targe-
ting fit of advertisements A, is progressively increasing,
the equilibrium advertising price, equilibrium amount of
advertising, and equilibrium profit of the media platform
are  progressively
competitors’ targeting fit of advertisements A; is progres-
sively increasing, the equilibrium advertising price, equi-
librium amount of advertising, and equilibrium profit of
the media platform are progressively decreasing.

Under a competitive environment, if advertisers select
a multi-homing strategy, they can select to launch adver-
tisements at one or two media platforms. To enhance the
advertising effect, advertisers will select to launch adver-
tisements at the media platforms with a higher targeting
fit. Therefore, the media platforms’ equilibrium number
of advertisements will increase with an increase in their
own targeting fit and will decrease with an increase in the
competitors’ targeting fit. Advertisers may select to
launch advertisements simultaneously at two media plat-
forms if selecting the multi-homing strategy. Competition
among platforms may become more intensive with an in-
crease in their own and competitor’s targeting fits of ad-
vertisements. For the sake of winning more profits, if the
competitor’s targeting fit is increasing, the media plat-
form may select to decrease their advertising price, and
they will increase the advertising price if their own targe-
ting fit is increasing. Because the targeting fit plays its
role in the influences on equilibrium advertising price and

increasing. However, if  the

equilibrium amount of advertising simultaneously, the
media platforms’ equilibrium profit increases with an in-
crease in their own targeting fit and decreases with an in-
crease in the competitor’s targeting fit. According to Cor-
ollary 5, when advertisers select a multi-homing strategy,
the media platforms should enhance the targeting fit of
advertisements while increasing the advertisement price to
win the market competition.

Corollary 6 Under a competitive environment, and
advertisers select a multi-homing strategy, if the marginal
effect for the influence of media platforms’ own targeting
fit of advertisements on the equilibrium advertising price,
the equilibrium amount of advertising and equilibrium
profit is higher than the marginal effect for the influence
of competitors’ targeting fit of advertisements on these
three factors, then consumer privacy protection has a neg-
ative influence on the media platforms’ equilibrium adver-
tising price, equilibrium amount of advertising, and equi-
librium profit. However, if the marginal effect for the in-
fluence of media platforms’ own targeting fit of advertise-
ments on the equilibrium advertising price, the equilibri-
um amount of advertising, and equilibrium profit is lower
than the marginal effect for influences of competitors’ tar-
geting fit of advertisements on these three factors, then
consumer privacy protection has a positive influence on
the media platforms’ equilibrium advertising price, equi-
librium amount of advertising, and equilibrium profit.

That is,
a Cm a Cm 8 cm a Cm

1) If Pi > Pi , —— <0; whereas, i >0.
A, oA, | 98 98
da;" aa" | aa" da;"

2) If , —— <0; whereas, >0.
A, oA, | 98 38
oIT™ AIr™ | oIl oIr™

3) If — > — |, <0; whereas, —— >
A, o, | s 96

0.

Under a competitive environment, if advertisers select
a multi-homing strategy, then the media platforms’ equi-
librium advertising prices, equilibrium amounts of adver-
tisements, and equilibrium profits are in a positive corre-
lation with their own targeting fit of advertisements and in
a negative correlation with the competitors’ targeting fit of
advertisements. Therefore, with the negative influence of
consumer privacy protection on the targeting fit of adver-
tisements, if the marginal effect for the influence of
media platforms’ own targeting fit of advertisements on
the equilibrium advertising price, equilibrium amount of
advertising, and equilibrium profit is higher than that of
competitors, then the media platforms’ equilibrium adver-
tising price, equilibrium amount of advertising, and equi-
librium profit are decreasing with a reinforcement of con-
sumer privacy protection. However, these three factors
will increase with a reinforcement of consumer privacy
protection.

4 Comparative Analysis of Results

This section analyzes the pricing strategies of media
platforms and advertising strategies of advertisers under
different homing strategies, as well as the equilibrium
profit, to provide theoretical references for the media
platforms to choose the appropriate pricing strategies in
different development stages. To simplify research and
facilitate comparative analysis, it is assumed that the two
media platforms have the same advertisement targeting fit
(A=A, =1).

Corollary 7 When the marginal benefit obtained by
advertisers from each media platform consumer is low,
the equilibrium advertising volume of the media platform
in the case that advertisers are single-homing is larger
than that under the case that advertisers are multi-homing.
When the marginal benefit obtained by advertisers from
each media platform consumer is moderate, with the en-
hancement of advertisement targeting fit of the media
platform, the equilibrium advertising volume of the media
platform under the case that advertisers are single-homing
is first greater and then less than that under the case that
advertisers are multi-homing. When the marginal benefit
obtained by advertisers from each media platform con-
sumer is significant, the equilibrium advertising volume
of the media platform in the case that advertisers are sin-
gle-homing is smaller than that in the case that advertisers
are multi-homing.
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cm cm azr(l _)\) +2a[2 cs cm 1
a, = a = o o3 a - a = —

6art(1 —\) +8¢ 2
o’ r(1=)) +2a (1 -X)Bart —a’r) +4f -2af’
6art(1 =) +8¢ 21[3ar(1 = \) +47] '
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When the marginal benefit obtained by advertisers from
each media platform consumer is low, or when the mar-

2) When 2t <a <3t, if 0 <A <1

<A<l, (1 =) Bart —a’r) +41 =2af <

ginal benefit obtained by advertisers is moderate, but the
targeting fit of the media platforms is weak, the advertis-
ing effectiveness of advertisers on the media platform is
poor, and the willingness of advertisers to choose to ac-
cess a single media platform is strong. While the margin-
al benefit obtained by advertisers from each media plat-
form consumer is high, or the marginal benefit obtained
by advertisers is moderate, the targeting fit of the media
platforms is strong, the advertising effectiveness of adver-
tisers on the media platform is geater, and rational adver-
tisers will naturally choose a multi-homing strategy, and
advertise on two media platforms.

Corollary 8 When the marginal benefit obtained by
advertisers from each media platform consumer is low,
the equilibrium advertising price and profit of the media
platform in the case that advertisers are single-homing are
greater than that in the case that advertisers are multi-
homing. When the marginal benefit obtained by advertis-
ers from each media platform consumer is high, with the
enhancement of the advertisement targeting fit of the
media platform, the equilibrium advertising price and
profit of the media platform in the case that advertisers are
single-homing are first greater and then less than that in
the case that advertisers are multi-homing.
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Corollaries 7 and 8 show that media platforms should
consider factors such as advertisements targeting fit in the
process of participating in market competition and cau-
tiously formulate advertising pricing strategies at different
stages of the growth of media platforms. At the initial
stage of operation, because of the weak advertising targe-
ting technology, low popularity and influence, and the
small number of consumers accessing the media platform,
higher advertising prices should be set appropriately to
maintain the steady operation of the media platforms.
When the development of media platforms is relatively
mature, with the enhancement of the media platform’s
ability to excavate consumer data and information, further
improvement of the advertising targeting technology, and
the increasing social influence and public awareness of the
media platforms, media platforms should reduce the ad-
vertising prices to gain more profits.

5 Conclusions

1) The equilibrium advertising price of the media plat-
form does not depend on the degree of advertising targe-
ting fit and consumer privacy protection under a monopo-
ly environment.

2) Under a competitive environment, when advertisers
are single-homing, the equilibrium advertising price and
profit of the media platform will decrease with the en-
hancement of their own and competitors’ advertising tar-
geting fits. When the advertising targeting fit of the
media platform itself is greater than that of the competi-
tor, the equilibrium advertising volume of the media plat-
form decreases monotonically with the degree of consum-
er privacy protection and vice versa. When advertisers are
multi-homing, the equilibrium advertising price, equilib-
rium advertising volume, and equilibrium profit of the
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media platform are positively correlated with their own [7] Kox H, Straathof B, Zwart G. Targeted advertising, plat-
advertising targeting fit and negatively correlated with the form competition, and privacy[J]. Journal of Economics
and Management Strategy, 2017, 26 (3): 557 — 570.

competitor’s targeting fit. ;
DOI: 10.1111/jems. 12200.

3) The influences of consumer privacy protection on

o o : L . [8] Gal-Or E, Gal-Or R, Penmetsa N. The role of user priva-
the equilibrium advertising price, equilibrium advertising cy concerns in shaping competition among platforms[J].
volume, and equilibrium profit of the media platform de- Information Systems Research, 2018, 29(3): 698 —722.
pend on the comparison between the marginal effect of DOI: 10. 1287/isre. 2017. 0730.

the media platform’s own advertising targeting fit on the  [9] Lin X D, Huang X L, Liu S L, et al. Competitive price-
quality strategy of platforms under user privacy concerns

[J]1. Journal of Theoretical and Applied Electronic Com-
merce Research, 2022, 17 (2): 571 —589. DOI: 10.

equilibrium advertising price, equilibrium advertising vol-
ume, and equilibrium profit and the marginal effect of

competitors’ advertising targeting fit on them. 3390/jtacr1 7020030.
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