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Abstract

This paper develops a duopoly model in which two free video platforms com-
pete for two groups of users, i.e., viewers and advertisers. We investigate vid-
eo platforms’ value-added service (VAS) investment strategies and ad pricing
strategies under a situation where only one platform invests in value-added
service for viewers. The results reveal that: 1) When marginal cost increases,
the investment platform’s VAS level and ad price first remain constant and
then decrease; the non-investment platform’s ad price first remains constant
and then increases. 2) The impacts of the positive effect of viewers on the two
platforms’ VAS levels and ad prices are related to the marginal cost. 3) The
investment platform’s ad price is higher than the non-investment platform’s.
4) The investment platform’s ad price is higher in the situation with invest-
ment than in the situation without investment.

Keywords

Video Platform, VAS Investment Strategy, Ad Pricing Strategy, Marginal
Cost

1. Introduction

With the continuous maturation and wide application of Internet technology,

the platform industry based on Internet technology has gradually developed and

has become an important force in promoting economic growth (Yang, Diao, &

Kang, 2020). Video platforms are typical representatives of the platform industry

(Dimakopoulos & Sudaric, 2018), and have achieved rapid growth in recent

years (Wang & Lobato, 2019). They provide content to viewers, ad space to ad-

vertisers, and rely on charging advertisers to generate profits. In recent years, in

order to attract viewer engagement, some video platforms have offered val-
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ue-added services (VASs) to viewers in addition to providing content to them.
For example, Youku video platform can provide discussion areas for viewers to
share their opinions, and Iqiyi video platform can also provide video recom-
mendation functions for viewers to quickly find their favorite videos. These
VASs can help video platforms gather more viewers, and indirectly, with the
positive cross-network effect brought by viewers, also help the platforms attract
more advertisers and earn more ad revenue. However, investing in these VASs
also imposes additional costs for video platforms, such as labor costs and equip-
ment costs to provide these services, and the investment costs typically increase
with the VAS levels the platforms set. If video platforms cannot set appropriate
VAS levels, then instead of gaining more ad revenue, the platforms will incur
more VAS costs. Evidently, it is essential for video platforms to set appropriate
VAS investment strategies. At the same time, video platforms should also set
appropriate ad pricing strategies matching the VAS investment strategies; only
in this way can the platforms effectively attract advertisers’ participation and
obtain more ad revenue.

Based on the above realistic background, this paper develops a duopoly model,
which includes an investment platform and a non-investment platform, and
discusses the following issues. 1) How should the investment platform set its
VAS investment strategies for viewers and the corresponding ad pricing strate-
gies? 2) How should the non-investment platform set ad pricing strategies? 3)
What are the differences in ad pricing strategies between the investment plat-
form and non-investment platform? 4) What is the difference between the in-
vestment platform’s ad pricing strategies in situations with and without invest-
ment?

This study adds to the literature on platform investment strategies by ex-
amining the VAS investment strategies of video platforms. This study also adds
to the literature on media platform pricing strategies by examining the impact of
VASs on such pricing strategies.

The arrangement of the remaining parts of this paper is as follows. Section 2
reviews the related literature. Section 3 establishes the model and makes assump-
tions. Section 4 provides an equilibrium analysis. Section 5 provides an equili-
brium comparison. Section 6 summarizes the conclusions and puts forward fu-

ture research.

2. Literature Review

This paper is related to the research on media platform pricing strategies. Rei-
singer (Reisinger, 2012) explored the effect of horizontal differentiation levels on
media platform pricing strategies. Their study found that when horizontal diffe-
rentiation levels were relatively high, the two platforms’ ads prices decreased
with horizontal differentiation levels. Kodera (Kodera, 2015) compared the dif-
ferences in media platform pricing strategies in a uniform price model and a
price discrimination model. They found that the platforms’ ad prices were lower

in the price discrimination model than in the uniform price model. Lin et al.
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(Lin, 2020) studied the effect of negative cross-network effect brought by adver-
tisers on media platform pricing strategies. He hypothesized that media plat-
forms could offer two products to advertisers, i.e., displaying ads to all viewers
and displaying ads only to high-type viewers. He found that the price difference
between the two ad products increased with the negative cross-network effect
brought by advertisers. Pan (Pan, 2017) compared the ad price difference be-
tween a platform that charged for advertisers on a per-view basis and a platform
that charged for advertisers on a lump-sum fee basis. They found that the ad
price of the platform which charges for advertisers on a per-view basis is higher
than that of the platform which charges for advertisers on a lump-sum fee basis.
Kerkho & Miinster (Kerkhof & Miinster, 2015) studied the effect of ad restric-
tions on media platform pricing strategies. The study showed that media plat-
forms’ ad prices would increase due to ad restrictions.

This paper is related to the research on platform investment strategies. Hagiu
& Spulber (Hagiu & Spulber, 2013) studied game platforms’ content investment
strategies. The study found that platforms’ content investment strategies were
related to two factors, namely the expectation of platforms and the relationship
between platforms’ own content and third-party content. Dou & He (Dou & He,
2017) studied a monopoly e-commerce platform’ VAS investment strategy. Their
study showed that when the marginal cost was below the threshold, the platform
would invest all resources in VASs, and when the marginal cost was above the
threshold, the platform would reduce its investment in VASs as the marginal
cost increased. Gui et al. (Gui, Liu, & Gong, 2021) investigated logistics informa-
tion platforms’ VAS investment strategies. It was found that, in the case where
both vehicle owners and cargo owners were single-homing, both platforms
would adopt the same investment strategies only if the marginal cost was within
a certain threshold. Furthermore, Gui et al. (Gui, Wu, & Gong, 2019) also stu-
died e-commerce platforms’ VAS investment strategies. They found that, in the
case where both sellers and buyers were multi-homing, the e-commerce plat-
forms’ optimal investment satisfied a single-threshold strategy. Lei & Xiong (Lei
& Xiong, 2018) analyzed e-commerce platforms’ VAS investment strategies for
buyers. When investment cost coefficients were large, the platforms’ VAS levels
would increase with investment conversion coefficients. Using an e-commerce
platform as an example, Zhang & Dong (Zhang & Dong, 2018) analyzed the im-
pact of VAS investments on the platform’s market shares. Their study found that
if horizontal differentiation levels were too small or large, the platform’s market
shares would increase after investing; if horizontal differentiation levels were

moderate, then the platform’s market shares would decrease after investing.

3. Models

In this paper, we develop a duopoly model, which includes two free video plat-
forms, a group of viewers and a group of advertisers, as shown in Figure 1. Both
video platforms provide video to viewers, ad space to advertisers, and generate

profits by charging advertisers. In addition to providing viewers with videos,
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Figure 1. Research model.

platform 1 can also provide them with free VASs. For example, the platform
provides discussion areas for viewers to share their opinions and video recom-
mendation functions for viewers to quickly find their favorite content. Platform

2 only provides viewers with content.

3.1. Viewers Market

The number of viewers is normalized to 1. Following Dietl et al. (Dietl, Lang, &
Lin, 2013) and Lin et al. (Lin, Hou, & Zhou, 2020), we assume that each viewer
located at X e [0,1] can only choose one platform to obtain content, i.e., the
viewers are single-homing. A viewer can get the basic utility v, from the con-
tent provided by platform 7 i=12. For computational convenience, it is as-
sumed that v, =v, =V, . If a viewer engages with platform 1, he can also gain
utility of -1 from the platform due to value-added services (VASs), where gis
platform I’s VAS level and “1” is the benefit the viewer receives from the unit
VAS level. A viewer is affected by the negative cross-network effect brought by
advertisers on platform j therefore, his utility on platform 7is reduced by pfa,.
f (0< B <1) is the strength of the negative cross-network effect brought by
advertisers, referred to as the negative effect of advertisers, and & is platform
I's advertiser market share. A viewer joining on platform 7 also incurs a traffic
cost of '[|X—Xi

, where ¢ is the transportation cost incurred per unit distance
(Reisinger, 2012), and ¥ is the location of platform 7 x, =0, X, =1. Accord-
ing to the above assumptions, viewers’ utilities for platform 1 and platform 2 can
be described as U, =V, +0— a8, —tX, U, =V, — fa, —t(1-X), respectively.

3.2. Advertisers Market

The number of advertisers is normalized to 1. Each advertiser located at X € [0,1]
can only choose to display ads through one of the platforms, i.e., the viewers are
single-homing. The advertiser can obtain the basic utility V, on platform 7 To
facilitate the calculation, assume V, =V, =V,. An advertiser can benefit from
the positive cross-network effect brought by viewers; therefore, his utility on
platform 7 is increased by yN,. y represents the strength of the positive
cross-network effect brought by viewers, referred to as the positive effect of
viewers, and N, is platform 7s viewer market share. An advertiser needs to pay

a lump-sum ad fee p; to platform i An advertiser joining on platform 7 also
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incurs a transportation cost t|y— Y;|» where y, is the location of platform j
y, =0, y, =1. Based on the above assumptions, advertisers’ utilities for plat-
form 1 and platform 2 can be expressed as U, =V, + N, -ty,

U, =V, +7N, —t(l— y) , respectively.

3.3. Video Platforms

There are two competing video platforms 1 and 2 in the market, and the two
platforms are located at the 0 and 1 ends of a line of length 1, respectively. They
provide content for viewers, ad space for advertisers, and profit by charging ad-
vertisers lump-sum fees. The lump-sum ad fee that platform 7 (i =1,2) charges
each advertiser is p; . It is worth noting that in addition to providing content to

viewers, platform 1 also provides VASs to them. Platform 1 provides these VASs
k 2

incurring a cost of % (Dou, He, & Xu, 2016), where & is the marginal VAS

investment cost, referred to as the marginal cost. Through the above analysis, the

kg®

two platforms’ profit functions can be expressed as 7, = p,;3, 0 T, = P,a,.

3.4. Timing

The timing of the game is as follows: Firstly, platform 1 decides its VAS level and
ad price, and platform 2 decides its ad price. Secondly, each advertiser chooses
which platform to advertise on. Thirdly, each viewer chooses which platform to

obtain content on.

4. Equilibrium Analysis

According to the basic assumption in section 3, viewers’ utilities for platform 1 and

platform 2 can be expressed as U, =V, +q—fa —tx, U, =V, —fBa, —t(1-x),

respectively. Advertisers’ utilities for platform 1 and platform 2 are expressed as

U, =V, +yN,—ty, U, =V, +yN,—t(1-y), respectively. The two platforms’
kq?

profits are expressed as 7, = P, S s p,a,.

By solving u, =u,, we obtain that the marginal viewer locates at

t+q-pa +pa,
2t
N, , can be expressed as

X = . Therefore, the two platforms’ viewer market shares, N,,

t+q-pa +fa
le q ﬁzfi IBZ,N

2:1_t+q—,325;11+ﬂa2‘ 0

Similarly, by solving U, =U,, we obtain that marginal advertiser locates at

-p,+t+yN;,-»N
y= P — By 2t}/ Sl Therefore, the two platforms’ advertiser market

shares, a,, a,,can be expressed as

p,—p +t+yN;—¥N, a _1_p2—pl+t+;/N1—;/N2
2t C 2t '

a = )
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Combining Equations (1) and (2), we get the expressions for N,, N,, a,
and a, regarding g, p,,and p, as

N :t2+qt+ﬂp1_ﬂp2+ﬂ7 N _tz_qt_ﬂp1+ﬂp2+ﬂ7’ (3)
1 2 > N2 = 2 ’
22 12y 2(t+ py)
_Br-pttptryg+t®  By+pt-pt-yq+t? @
afl._ 2 ’ - 2 ’
2(t + ) 2(t + )

The objectives of platforms 1 and 2 are to maximize their respective profits.

Therefore, the decision problems of platforms 1 and 2 can be expressed as

pl(ﬂ}/_ pit+ p2t+7q+t2) kqg
max 7z, (p,,q) = 2(t2+,57/) Y

P, (ﬂ7+ pit— pzt_7q+t2)
2(* + py) '

Solving for the first-order partial derivatives of z; in Equation (5) regarding

(5)

max 7z, (p,) =

p, and g and the first-order partial derivative of =, in Equation (5) regarding
p,, we get that

om _Pr-pt+pt+ya+t’  pt  om _ py
p, 2t* + 28y 202428y oq 22 +2By

kq, (6)

%:ﬂy+plt—p2t—7q+t2_ p,t
op, 2t* + 2y 202+ 2y

(7)

Based on Equations (6) and (7), we further obtain the Hessian matrix
-2t /4

2t2 +2 2t2 +2

A= By Br . ®)
_r K
22+ 28y

-2t
The first-order principal sub-equation of the Hessian matrix is ————,
2t°+ 208y

—y? + 48kt + 4kt®
4(t2 + ,87)2
that zi is less than zero, v+ Ak +24kt

22 + 23y At + py)

2 2

<k <1, and less than or equal to zero at 0<k Sgy—.
4t° + 4Byt

and the second-order principal sub-equation is . It is clear

is greater than zero at

_r The
4 + 4t

second-order derivative of 7, regarding p, is , which is less than

—2t
2t + 2By
zero. Further analysis can be discussed in the following two scenarios.

2

_r
A + 4yt

negative definite, and the optimal solutions are obtained from the first-order

1) When <k<1,

A|>O, the Hessian matrix in Equation (8)

partial derivatives. The optimal solutions can be expressed as
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. 3;/(t2+,37) . 6(t2+ﬂy)(kt2+ﬂk7)
- 72 +6pkyt+6kt>" - —y% +6kyt +6kt>

.2t +By)(—r +3BKyt+3k°) 9)
L t(—72+6,8k7t+6kt3) '
3pr° +3° +y°

i) When 3 <k<1, q* in Equation (9) is within the feasible
6t° + 68yt

region [0,1]; thus, g and p, in Equation (9) are platform 1’s optimal deci-
sions, and p, in Equation (9) is platform 2’s optimal decision. Further, we can
get
N 28y" + 6kt +3pt* — y°t + 6 Sk yt°
! 2t(—y? + 6kt +6kt® )

N = 6kt —28y% —3pt? — y?t + 6 Sk yt?
2 2t(—y? + 68kt +6kt’ )

.3k (C+py) oV 3kt 3K
% —7% +68kyt +6kt? » —y% +68kyt +6kt® ’

. 9K(C 4 By ) (2 +aBKkyt+ akeY)
T =
' 2(—y? +6kyt +6kt°)’

B} 2('[2 +,B)/)(—72 +30kyt +3kt® )2
T, =
’ t(—7* +6pknt +6kt3)2

2

2 2, .2
i) When — 7 <k< P *3 4y
4t° + 4yt 6t° + 64yt
the feasible region [0,1] . Substituting " =1 into Equation (5) and solving, the
optimal solutions can be obtained as follows:

, q* in Equation (9) is not in

p*:3t2+7/+3’87 p*:3t2—)/+3/3’;/
b 3t » e 3t ’
N = 3t +3t° + 38yt + 28y N = 33 —3t2 +3/yt 28y
! s(tt+p)t 6(t2 + gy )t
*_3t2+7+3,6’)/ a*_3t2—7+3/)’7
6(t+pr)  ° 6(t+py)
. 98%y* +68y% +188yt* —9k Byt + y* +6yt? +9t* —9Okt®

TT, >

! 18t(t* + By )

. (3 —y+3my)

T s (12 . A\
18t(t* + iy )

2
2) When 0<k Ss}/— , A| <0, the Hessian matrix in Equation (8) is
4t° + 4yt

neither positive nor negative. Since 7, is continuous and bounded, and =,

has a unique stationary point, the optimal solution may be q=0 or q=1.
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2
t? +
When q=0, ﬁlz(—ﬂy);when g=1,
t(2t* +27)
o 98%y* +68y° +188yt2 —9k Byt + y* + 61 +9t* —9kt®
! 18t (t + 3y )

it is found that 7, is relatively higher when q=1.Thus, ¢ =1.

. After comparison,

From the above analysis, Proposition 1 can be obtained.

Proposition 1 In equilibrium, platform 1’s VAS level, platform /s (i =1,2) ad
price, viewer market share, advertiser market share, and profit are as follows:
3877 + 317 + 42

a) When 0<k< 3 , then
6t° + 6,6yt
. . 3t +y+3py « 3P —y+3py
:1) =, =,
q P 2t P, 2t
N = 33 +3t> +3pyt+ 28y N = 3t° -3t + 38yt - 24y
6(t+p)t 6(t+py)t
- 3t2+y+38y = 32—y +38y
6(t2+5y) 6(t2+5y)
o 94%y%* + 68y +188yt> —9k Byt + % + 617 +9t* —9kt®
! 18t (% + By ’
. (3 -y+3my)
72'2 :2—.
18t(t* + iy )
2 2 2
b) When w< k <1, then
6t + 6,6yt
3)/(t2 +,B)/)

—y% +68kyt+6kt>

. 6(t2 +,B;/)(kt2 +,Bk;/) . 2(t2 +/37/)(—72 + 38kt +3kt3)
D +6Bkpteekt’ T T t(—p? + 6kt +6kEY)

N 28y% +6kt* +3pt° -yt + 6 Sk yt?
! 2t(—y? +6kyt+6kt’ )

N 6kt* —28y% —3pt? — y?t + 6 Sk yt?
2 2t(—y? + 68kt +6kt’ )

.3 (t*+57) o —y% +3Skyt +3kt3
u = 2 +6pkpt+6kt® 0 —y?+6pkyt+6kt®’
. 9K(C By ) (2 +aBKkpt+ ake)

T =
' 2(~7? +6kyt+6kt*)’

. 2(C+8y) (2 3kt + 3k
T, =
i t(~7* +68kpt+ 6kt
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From Proposition 1, the two platforms’ equilibrium outcomes differ in condi-

Sﬁyz +3}/t2 +;/2 and 35)/2 +37/t2 +;/2 k<1
6t + 64t 6t° + 64yt

Further, we analyze the effect of marginal cost & on the two platforms’ equili-

tionsof O0<k<

brium outcomes and obtain Corollary 1.
Corollary 1 In equilibrium, the effect of marginal cost & on platform 7s

(i=1,2) ad price, viewer market share, and advertiser market share are as fol-

lows:
2 2 2
a) When 0<kﬁw,then
6t° + 6,87t
W g, Pu_g g
ok ok ok
N, _g N, _o 28 _ 08
ok ok ok ok
2 2 2
b) When M<ksl,then
6t° + 6,8yt
ai<0, aﬁ<0) aﬁ>0,
ok ok ok
aﬂ<0) 6&>0) 6;31<0) aﬁ>0.
ok ok ok ok
2 2 2
Proof: When O<k£w,then
6t° + 67t
aizo) aﬂzo) aﬁzo,
ok ok ok
N _o Ny o o
ok ok ok ok
2 2 2
When M<k§l,then
6t> + 6,87t
oq -3y (6t° +6t)(t* + Br) 0
k(=2 +6pkptrekt)
2 2
o, (P py) o 6% (t* + By) o
k(=2 +6pkyt+6kE) ok (<2 +6pkrt+6KE)
N, =3y (3t* +28y)(t" + B) o N _ 3y (3t +28y)(t* + By) o
k(2 +epkptrekt) k(2 +6pKkyt+6KE)
) o )
k(2 +6pKpt+6kt*) k(2 +6pKkptrokt)

It follows that Corollary 1 holds. o
From Proposition 1, the effect of marginal cost &£ on the equilibrium outcomes
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2 2, 2
is different under the two conditions of 0<k < M and
6t° + 68yt
3By% +3pt% + 42 38y% +3yt2 + 47
M <k <1. Specifically, when 0<k < M , platform
6t° + 64yt 6t° + 60yt

I’s VAS level, as well as both platforms’ ad prices, viewer market shares, and ad-

vertiser market shares, are not affected by the marginal cost. When

3By° +3yt7 +y°
6t + 6yt

and advertiser market share decrease with the marginal cost; platform 2’s ad

<k £1, platform 1’s VAS level, ad price, viewer market share,

price, viewer market share, and advertiser market share increase with the mar-

ginal cost.
The impact of the marginal cost & on platform 1’s VAS level may be inter-
3By% +3yt° +y7
preted as follows. When 0<Kk < M, the cost of the platform in-
6t + 647t

vesting in VASs for viewers is low; therefore, the optimal VAS level invested by

platform 1 is always maintained at the maximum, i.e. g =1.When

3By° + 3t + 57
6t° + 64yt

is high; therefore, the VAS level invested by platform 1 decreases with the mar-

<k <1, the cost of the platform investing in VASs for viewers

ginal cost.

Based on Proposition 1, we also analyze the positive effect of viewers y on
the equilibrium outcomes, and we obtain Corollary 2.

Corollary 2 In equilibrium, the effect of the positive effect of viewers y on
platform 7s (i =1,2) ad price, viewer market share, and advertiser market share

are as follows:

2 2 2
a) When 0<k£w,then
6t° + 68yt
A g, Pog, Pogir gcpel and Peso
oy oy oy 3 oy
it Loper, Mg, Mo, % 4, R
3 oy oy oy oy
2 2 2
b) When w<ksl,then
6t + 6,5yt
A o, Pso; Posgir ocp<y, Pocoif y<p<ts
oy oy oy oy
%>0; %<O; ai>0; aﬁ<0)
oy oy oy oy

where
f(n)=028)r +((—24),B2kt)7/f +(36/33k2t2 —36ﬁkt3)7f
+ (72577 ~ 12kt ) 7, + 36 5K74° '
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2 2 2
Proof: When 0<k< w , then
6t° + 647t

g b3l 31 N

oy oy 3t oy 3t oy 6(t2+,6’7/)2

N, __ p o A

o7 e(tepy) O e(Cep) T s(t+py)

2 2 2
When M< k <1, then
6t> + 6,87t
o 3t(6kp%y7 +12k pyt® + 7t +6kt* )
oy (=7 +68Kkyt +6kE°)’
op; L2kt (t°+ By ) (3kyB* + 3k B* + 1)
oy (-7 +68Kkyt +6kE°)’
op;  2(188°K% Yt +36 87Kyt 12 8%k t +188K°t° —188ky°t° + By* —6kyt° )
oy t(=r* +68kt +6kt3)2
N, 2k (68%y° +128y17 +9t" ) +3y°t
oy 2(~72 + 68Kyt +6kt°)’

N, ~3(4kBy” +8Kk yt” + y t+6kt* )
oy 2(—% +6pkyt + 6kt*)

oa; ~3kyt (2t + By ) s ~3kyt(2t* + By )

E‘(_yz+5/gk7t+6kt3)2’ oy (—y2+6ﬂk7t+6kt3)2 '

Under the assumptions in Section 3, we can obtain Corollary 2 based on the

above equations. O
From Corollary 2, the effect of the positive effect of viewers on the equilibrium

3,87/2 + 37/’[2 + )/2

3 and
6t° + 68yt

outcome is different for the conditions of 0<k <

3By° +3yt7 +y° k<1
6t + 6yt -
Corollary 2(a) captures the effect of the positive effect of viewers on the equi-
3By° + 3t + 57
6t° + 64t

its VAS level is independent of the positive effect of viewers, its ad price and ad-

librium outcomes in the condition of 0<k < . For platform 1,

vertiser market share increase with the positive effect, and its viewer market
share decreases with the positive effect. For platform 2, as the positive effect of
viewers increases, its ad price decreases if the negative effect of advertisers is low
and increases if the negative effect is high; its viewer market share and advertiser

market share increase and decrease, respectively.
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Corollary 2(b) captures the effect of the positive effect of viewers y on equi-

Sﬂyz + 37/t2 + 72
6t° + 64yt

as the positive effect of viewers increases, its VAS level, ad price, viewer market

librium outcomes in the condition of <k £1. For platform 1,

share, and advertiser market share increase. For platform 2, as the positive effect
of viewers increases, its ad price increases and then decreases, and its viewer and

advertiser market shares decrease.

5. Equilibrium Comparisons

This section compares the difference in equilibrium outcomes between the in-
vestment and non-investment platforms in the situation with investment, as well
as the difference in equilibrium outcomes between the investment platform in

the situations with and without investment.

5.1. Comparison between Investment and Non-Investment
Platforms

Based on Proposition 1, we analyze the differences in ad prices, viewer market
shares, and advertiser market shares between the two platforms in the situation
with investment, drawing Corollary 3.

Corollary 3 In equilibrium, the comparison between the investment and
non-investment platforms in terms of ad price, viewer market share, and adver-

tiser market share is as follows:

vee[01], p,>p, N >N;, a >a,.

2 2 2
Proof: When 0<k£—3’37 3+37t r7 , then
6t° + 64t
s w2y .. 32428y o ¥
pl_p2=_>0’ Nl_ 2:2—>0: al_a2:2—>0'
3 3t(t* + By) 3(t2 + 4y)
2 2 2
When W<k£l,then
+64y
- 27% (€ + By)
P —p, =
b (-2 +6kyt+6KE)
3242 .. 2
Ny -N, = (3 r2) >0, a -a,= z

2 2 3 -T2 3 >0
t(-»* +6Bkyt+6kt*) —y% +68kyt + 6kt

It follows that Corollary 3 holds. o

Corollary 3 shows that platform 1’s ad price, viewer market share, and adver-
tiser market share are higher than platform 2’s. The logic behind this result is as
follows: since platform 1 can bring not only content but also VASs to viewers,
while platform 2 can only bring content to viewers; therefore, viewers’ utility and
demand for platform 1 are higher than that for platform 2. Indirectly, due to the

positive effect of viewers, advertisers’ demand for platform 1 is also higher than
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that for platform 2, and at the same time, platform 1’s ad price is higher than

platform 2’s.

5.2. Comparison of Situations with and without Investment

This section compares the investment platform’s equilibrium outcomes in situa-
tions with and without investment. Prior to the comparison, we perform an equi-
librium analysis in the situation without investment and obtain the correspond-
ing equilibrium outcomes (see the proof of Corollary 5). Further, we compare the
investment platform’s outcomes in two situations and obtain Corollary 5.
Corollary 4 The differences in platform I’s equilibrium outcomes between

situations with and without investment are as follows:
vee[01], P> Py N >Ny, a >ay,.
Proof: In the situation with investment, viewers’ utility on platform 7 is

Uy =Y, — Say, —t|X—Xi| where W denotes the situation without investment;

advertiser’s utility on platform 7is U;, =V, +7N;, —t|y -,

; platform 7's prof-
itis my, = Py - Similar to the equilibrium analysis in the situation with in-
vestment, the equilibrium analysis in the situation without investment is also

carried out, and the following equilibrium outcomes are obtained:

< t+py . t+py « 1 - 1
plW: > pZW: > le =7 NZW =

t t 2 2

S O 4 NP )|

2 2 2
When 0<ksw,men p—p, =L>o0,
6t° + 647t 3t
L oe 3t242py . . y
N - :—>O) - = —>0.
v 6t(t2+,37/) T 6(t2+ﬂ;f)
2 2,2 212 +
when SEXEICHY  n rg — )
6t" + 6471 t(—»* +6pkyt+6kt*)
. y (3¢ +267) . 72
1_N1w

0, - = >0
B 2(=y +6pkyt +6kt*)

B 2t(—y* +68kyt +6kt*) g
It follows that Corollary 4 holds. o
Corollary 4 suggests that platform 1’s ad price, viewer market share, and ad-

vertiser market share are higher in the situation with investment than in the sit-

uation without investment. However, platform 2’s ad price, viewer market share,
and advertiser market share are lower in the situation with investment than in

the situation without investment.

6. Conclusion

This paper investigates duopoly video platforms’ VAS investment strategies for

viewers and ad pricing strategies. The conclusions are as follows: 1) When the
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marginal cost is low, the investment platform’s VAS level and ad price, as well as
the non-investment platform’s ad price are independent of the marginal cost. 2)
The impact of the positive effect of viewers on VAS investment strategies and ad
pricing strategies is related to the value of the marginal cost. If the marginal cost
is low, the investment platform’s VAS level is independent of the positive effect
of viewers, and its ad price increases with the positive effect; the non-investment
platform’s ad price decreases with the positive effect when the negative effect of
advertisers is low and increases with the positive effect when the negative effect
is high. If the marginal cost is high, the investment platform’s VAS level and ad
price increase with the positive effect of viewers, while the non-investment plat-
form’s ad price first increases and then decreases with the positive effect. 3) The
investment platform’s ad price is higher than the non-investment platform’s. 4)
The investment platform’s ad price is higher in the situation with investment
than in the situation without investment.

This study has important management implications for a video platform re-
garding setting VAS investment strategies. The video platform needs to consider
the impact of positive effects of viewers on VAS investment strategies only when
the marginal cost is high. Specifically, when the marginal cost is high, the video
platform should increase the VAS level as the positive effect of viewers increases.
This study also has important management implications for a video platform
regarding setting ad pricing strategies. The video platform should increase the ad
price as the positive effect of viewers increases.

The conclusions of this paper enrich the research of platform investment
strategies by illustrating how video platforms should develop VAS investment
strategies. The conclusions also enrich the research of media platform pricing
strategies by illustrating how video platforms should develop ad pricing strate-
gies while investing in VASs for viewers.

Our study has two major limitations that point to future research. 1) This pa-
per assumes that viewers are single-homing, while in reality, viewers may obtain
content from multiple platforms, i.e., viewers are multi-homing. Therefore, fu-
ture research will explore video platforms’ VAS investment and pricing strate-
gies based on the assumption that advertisers are multi-homing. 2) This paper
only considers the case that video platforms invest in VASs for viewers, while in
reality, video platforms not only invest in VASs for viewers, but also invest in
VASs for advertisers. Therefore, future research will investigate video platforms’
VAS investment and pricing strategies in the case of platforms investing in VASs

for viewers and advertisers.
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