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Abstract: “Thumb up advertising” is a new and effective way
to spread shared advertising in social media. How the retailer
adapts “thumb up advertising” in marketing with a game
theory model is analyzed. The results show that when the
retailer chooses to thumb up the advertising in Moments, a
higher reward will increase the equilibrium price but hurt the
retailer’s expected profit; if the consumers can more easily
reach the thumb up amount, the retailer will charge a higher
price, and possibly gain more profit. When the retailer
chooses thumb up at the end of the advertising context, a
higher reward will increase the equilibrium price and the
retailers’ expected profit will increase/decrease. If the
consumers are easier to reach the thumb up amount, the
retailer will charge a higher price, and may get more profit. If
a consumer’s click cost of clicking the sharing advertising is
higher, the retailer charges a lower price; and if the
consumer’s additional perceived value from the advertising is
higher, the retailer charges a higher price and reaps more
profit.

Key words: sharing advertising;
mechanism; social marketing; social relationship
DOI: 10. 3969/j. issn. 1003 —7985.2021. 04.013

social media; incentive

ocial media is an important field for marketing. Peo-
S ple spend more time on social media, such as We-
Chat, WhatsApp, and Facebook, and post a few special
moments or comments on Moments. Their friends or fol-
lowers can read these and may share some special ones.
This action is an attractive method to retailers. Retailers
encourage potential consumers to share their advertising
on social media moments. In practice, the retailers set up
a series of reward mechanisms to maximize the advertis-
ing effectiveness; for example, in WeChat, consumers
collect thumb up of their post advertising in their WeChat
Moments to get a cashback or discount.
thumbs up is an efficient way to ensure that viewers who
see the sharing advertising can get the information of the
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advertised product or service. In other words, retailers
usually do not need to develop or hire an advertising
agency to set up an advertising channel; collecting
thumbs up is highly time-efficient. There are several dif-
ferent forms of thumb up sharing advertising, such as
thumb up advertising in Moments and thumb up at the
end of advertising context. Indeed, to ensure the effec-
tiveness of the advertising, the retailer usually creates a
threshold of thumbs up.

Given the economic and practical importance of thumb
up sharing advertising, the objective of this paper is to
analyze how retailers adapt thumb up sharing advertising
in social media. We analyze in depth the following ques-
tions: How to set the reward of the sharing advertising?
How are equilibrium pricing and profits of the retailer in-
fluenced by thumb up sharing advertising? In extension,
we examine another form of thumb up sharing advertis-
ing.

We developed a model whereby a monopoly retailer
adapts thumb up sharing advertising with cashback to a
portion of their potential consumers ( seed consumers).
The seed consumers may or may not reach the threshold,
depending on their relationship with their followers. The
followers who thumb up the shared advertising may also
share the advertising, and some of them may purchase the
advertised product.

We find that when the advertising is required to thumb
up in Moments, a higher reward will raise the equilibrium
price and expand the potential market but hurt the
retailer’s expected profit. On the other hand, given a
greater probability that the consumer can thumb up the
advertising, the retailer can charge a higher price, al-
though their expected profit varies. We also analyzed
when the advertising is required to thumb up at the end of
the advertising context. A higher reward will raise the
equilibrium price and expand the potential market size,
although the retailer’s expected profit varies. On the other
hand, the greater the probability that the consumer can in-
crease their thumb up advertising, the higher price the re-
tailer can charge. Still, the retailer’s expected profit va-
ries. Considering the cost of the consumers’ advertising
clicks, with a higher cost per click,
charge a lower price, and the potential market size will be
larger. With a higher additional perceived value, the re-
tailer can charge a higher price, and the potential market
size will be smaller, but the retailer’s expected profit is
greater.

the retailer can
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Currently, the existing research into this new advertis-
ing form is limited, but there are already numerous stud-
ies on social media marketing and advertising.

Advertising can be regarded as information flow
through social media.
their products through exposure, attention, or perception,
or by creating values or prompting opinions'" .

Firms or retailers can advertise

A series
of studies found that social media advertising is more at-
tractive and interesting because consumers can communi-
cate in multiple dimensions, and find more credibility and
affiliation through streamlined buying of peer-reviewed
products'™!
pact on consumers with its credibility, trustworthiness or
the relationship"™”".

Collecting thumbs up from advertising can be regarded
as viral advertising. Viral advertising is considered to be
a two-way, 24-hour social media activity from any-

1 Advertising credibility is an important factor,
[10-11]

. The advertising source has a significant im-

where
especially in social media advertising
ships between consumers impact advertising credibility
G127 ndeed,
sharing advertising can be considered opinion leaders at
Several reports'"®'"'"*! have investigated
consumers as original advertising sources and how they
can enhance advertising effectiveness.

On the other hand, the initial promotion of “thumb up
advertising” is a form of shared advertising. Several pa-
pers'°™* have explained the mechanism of shared adver-
tising in social media. They found that shared advertising
can spread quickly, but it may disappear just as quickly.
Meanwhile, it is difficult for the advertiser to control its

. The relation-

and trustworthiness consumers who use

that moment.

progress.

The above-mentioned research explains certain mecha-
nisms of social media advertising, and how relationships
among consumers impact its effectiveness. However, few
of those have investigated the “collection of thumb up, or
shared, advertising,” and none of them has explained
how firms can adopt this new form.

1 Model Setup

We develop a market model with a monopoly retailer
which can adapt thumb up sharing advertising in social
media. The retailer sells its advertised product with price
p; the cost of production is constant and assumed to be
zero. The consumers have a different valuation v of the
advertised product, which follows v ~ U[0, 1].
sumers are then segmented into seed consumers and fol-
lowers. The seed consumers are those who first share the

The con-

retailer’s advertising to their Moments, while the follow-
ers are those who are the social media friends of the seed
consumers’ who may thumb up the advertising. In this
paper, we assume all of the consumers are rational; that
is, they always try to pay less to buy the product, and if
the utility of the product is less than zero, they will nei-

ther buy it nor share the advertising.
1.1 Basic model

The retailer creates a threshold m of the thumb up
amount. When the consumers get a thumb up amount
greater than m, they will receive a reward r. This encour-
ages the potential consumers to share the advertising.
Since they do not need to build up an advertising channel
to deliver the advertising, we assume for the sake of the
paper that the advertising cost is zero.

The followers thumb up the advertising depending on
the relationship 8 between them and the seed consumer.
We adopt a continuous function f;(3) to describe the pos-
sibility that the follower i with relationship 8 thumbs up
the advertising, where 0<f;(8) <1. Usually, high rela-
tionship followers may thumb up the advertising, while
low relationship followers may not thumb up the advertis-
ing. A click cost ¢ will occur if the followers thumb up
the advertising. When the followers see the advertising,
they may share it, regardless if they thumb up the adver-
tising or not. It depends on the expected utility of the
product. In this paper, we assume the relationship struc-
ture of all the follower friends/followers in their Moments
are the same.

When seed consumers first see the advertising, they in-
variably want to buy the product at a discount. Individual
seed consumers have k followers. They share the advertis-
ing to their Moments and ask their followers for thumbs
up. If they reach the thumb up amount threshold, they
will buy the product with a price p — r. Otherwise, they
buy it with price p or give up buying it, depending on
their expected utility u =v — p + rf(m), where

0 Zf,.(,B, m) <m
flm) = b
1 Zf,.(ﬁ, m) > m

1.2 Timing sequence

The timing sequence of the game (see Fig. 1) runs as
follows. The retailer establishes the price of a product and
the threshold of the thumb up amount. Then, the seed
consumers choose to share the advertising to their Mo-
ments. The followers decide whether or not to thumb up.
Then, they choose whether or not to share the advertis-
ing. Meanwhile, the seed consumers decide whether or
not to buy the advertised product, depending on the
thumb-up amount.

When the followers share the advertising, they will be
the new seed consumers. As, in our paper, we assume
that the consumer Moments structures are the same, we
can limit our analysis to limited periods. To simplify the
analysis, the sharing process will stop when the followers
share the advertising.
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The followers choose
to share or not

\ '
Retail hei The followers choose
e't ailer sets thetr Period 1 W Period 3
price and reward to thumb up or not
| |
Period 0 The seed consumers Period 2 The seed consumers
erio choose to eno make purchase decision

Fig.1 Timing sequence of the game

2  Equilibrium Analysis Where the Followers
“Thumb up” in Moments

We start our analysis when the followers thumb up the
advertising in the seed consumer Moments. It describes a
basic case that explains how advertising spreads out in
Moments. As the followers only need to thumb up with-
out clicking the advertising link, the click cost & equals
zero.

The income of the retailer consists of two parts, the
seed consumer purchase and the follower purchases in the
future. In this paper, since the seed consumers and their
follower Moments structures are familiar, we focus our
analysis on one seed consumer. Different consumers as-
sess different perceived values of the product. In Period
1, the retailer does not know the consumer types. In Peri-
od 2, the followers choose to thumb up the advertising.
The loyal seed consumer whose utility u =v — p >0 al-
ways buys the product whether or not she gets enough
thumbs up. Those consumers ( incentive consumers )
whose utility u =v — p + r >0 meanwhile u =v - p <0,
buy the product only when they get enough thumbs up.
The rest of the consumers, whose utility u =v —p +r <0,
will not buy the product. Hence, the profit she can ex-
pect from the seed consumers can be written as 77, = (1 —

p)Pr(B, m)(p —r) +(1 -p)[1 -Pr(B, m)]p + rPr(p, m)

(p-r), where Pr(B, m) = Pr( z‘ﬁ(ﬂ, m) > m)

i=0

In Period 3, the followers choose whether or not to
share the advertising. Their decision depends solely on
the expected utility of the product. The expected profit of
the k followers is 7 = k(1 —p) (Pr(B, m)(p—r) +[1 -
Pr(B, m)1p) +kr(Pr(B, m)(p —r)). Thus, the expected
profit of the retailer is 7 = 7 + 7y = (1 + k) 7. If the
process runs long enough, in period n, ne {0, 1,2,3},
k" -1
o1

Based on the above analysis, we derive that the optimi-
zation solutions of the retailer are to maximize the expec-
ted profit from the seed consumer. With F. O. C, we can
derive the following proposition.

Proposition 1  In equilibrium, the price of the prod-

1 +2rPr(B, m)
2

the expected profit of the retailer will be

uctis p* = , and the expected profit of the

élT - rPr(B, m)
(1 =Pr(B,m)). In period n, the retailer’s expected profit
is (];c%ll)(%—rzPr(ﬁ, m) (1 - Pr(B, m))).

The retailer sets up its equilibrium price to maximize
the expected profit. In Proposition 1, the reward from the
retailer impacts differently on the equilibrium price and
the expected profit. When the retailer adopts a higher re-
ward, they will charge a higher price in equilibrium,
though her expected profit will decline. Hence, we have
the following corollary.

Corollary 1 When the retailer adopts thumb up sha-
ring advertising, a higher reward will raise the equilibri-
um price and expand the potential market size but hurt the
retailer’s expected profit.

Understandably, the retailer usually pushes the cost of
the reward onto the consumer. When she chooses a high-
er reward, the equilibrium price will rise. The segment of
loyal consumers will narrow, but that of the incentive
consumers will expand. In summary, the total potential
1+2r(1 =Pr(B, m))

2
enough thumbs up, the retailer gives them reward r.
When the reward rises, the potential market rises corre-
spondingly and the retailer cost rises too. The expected
profit from consumers who pay p declines, as does the
marginal profit from the consumers who pay p —r.

Corollary 1 is quite common in our daily lives. We can
see that at the beginning of the expanded Meituan, a large
reward is offered to encourage consumers to respond to its
advertising. Now, because the goal is to attract more
consumers and Meituan is in its maturity period, the goal
is to maximize profits. Thus, the reward is smaller. It is
helpful to the retail owners and managers; if their goals
are to expand their potential markets, they can offer a
large reward, but if they are in a maturity period, they
should focus on the consumers who are willing to pay a
higher price.

In our analysis, the probability that the consumer can
get enough thumbs up in response to the advertising is en-
dogenous; it impacts the retailer’s equilibrium strategy.

Corollary 2 When the probability that the consumer
can get enough thumbs up of the advertising rises, the re-

retailer from the seed consumer is 77 =

market is . If the seed consumers get



432

Bao Lijiang, Zhong Weijun, and Mei Shu’e

tailer charges a higher price. However, the retailer’s ex-
pected profit varies with the threshold of Pr(B, m), i.e.
when Pr(B, m) < 1/2, the expected profit is less with a
higher probability, and when Pr(g8, m) >1/2, the expec-
ted profit is more with a higher probability.

Corollary 2 is also interesting. If the seed consumer
can easily get enough thumbs up from the advertising, the
retailer will raise the equilibrium price. With a higher
Pr(B, m), the potential market size will be smaller, and
the retailer should raise the equilibrium price to achieve
more profit. Otherwise, they will suffer more losses.
When Pr(B, m) < 1/2, a higher Pr(B, m), results in a
higher price,
smaller, the declining profit from these consumers is

the segment of loyal consumers will be

greater than the incremental profit from the incentive con-
sumers. When Pr(B, m) >1/2, the segment of incentive
consumers does not change, but the price is higher, the
retailer can get more from them with a higher Pr(g, m),
and the incremental profit from the incentive consumers is
greater than the loss of profit from the loyal consumers.

To understand Corollary 2 more easily, we use a nu-
merical simulation with k=10, r=0.5, and n =2. The
simulated figure is shown in Fig. 2.

002 04 06 08 10
Pr(B,m)

Fig.2 The simulation of the firm’s expected profit in period n

3 Equilibrium Analysis Where Followers ‘“Thumb
up” in Response to Advertising Content

Consider a different scenario where the followers need
to click the advertising and read it. They only can thumb
up the advertising after reviewing the sharing advertising.
In this way, the followers need to make more effort to
thumb up the advertising, though it may result in a lower
thumb up probability or a decrease in the segment of fol-
lowers who may click the advertising. But unlike the sce-
nario where the followers thumb up the advertising in the
seed consumers’ Moments, followers who click the ad-
vertising will know more about the advertised product. In
we assume these potential consumers who
click the advertising can get an additional constant per-
ceived value Av. Hence, those who click the advertising,
whether or not they thumb it up, their perceived value of

this paper,

the advertised product is u = v — p + Av — g. The seed
consumer’s utility does not change, because they do not
need to click the advertising. Assuming that the seed con-
sumer and their follower structure do not change, the ex-

pected profit of the retailer can be divided into two parts,
one from the seed consumer and one from the seed con-
sumer followers.

In Period 1, the retailer does not know the consumers’
type. Then in Period 2, the followers choose to thumb up
the advertising. The seed consumer (loyal consumer),
whose utility u = v — p >0 always buys the product no
matter how many thumbs up they get, and those consum-
ers (incentive consumer) whose utility u =v —-p +r >0
meanwhile u =v — p <0 buys the product only when they
get enough thumbs up, the rest of the consumers whose
utility is 4 = v — p + r <0 will not buy the product.
Hence, the expected profit she can get from the seed con-
sumer can be written as 77, = (1 —p)Pr(B, m, &) (p - 1) +
(1-p)[1 -Pr(B,m,e)]p+rPr(B, m,e)(p—-r), where

Pr(B. m, &) = Pr( > f(B.m.s) > m)

In Period 3, the followers choose whether or not to
share the advertising. Their decision depends on the ex-
pected utility of the product. When the followers share
the advertising, the followers whose utility u =v —p + Av
— & >0 always buy the advertised product whether or not
they get enough thumbs up. Those consumers (incentive
consumers) whose utility u =v - p + Av — g + r >0 mean-
while u =v — p + Av — &£ <0 buy the product only when
they get enough thumbs up. The rest of the consumers
whose utility u =v - p + Av — & + r <0 will not buy the
product at all.

The expected profit of the k followers is 77, = (1 - p +
Av-g)kPr(B,m,e)(p-1) +(1l -p+Av—-g)k[1 - Pr
(B,m,e)]p +rkPr(B, m, &) (p — r). Different from the
basic case, the followers who do not get enough thumbs
up may share the advertising to their Moments. The ex-
pected profit of the retailer is 7 =7, + 7, = (1 + k) 7, +
(Av-¢g)k(p - Pr(B, m, g) r). If the process is long
enough, in period n, the expected profit of the retailer is
(K -1

k-1

The retailer maximizes its expected profit by choosing
the price. With F. O. C, we can derive the retailer’s equi-
librium price and expected profit.

Proposition 2 In equilibrium, in period n, the retail-

e + T

®

er will charge a price p =
k-1
l+Av-e+ |2+ 57— |Pr(B,m,e)r
(K" -1k
> , the expected

profit of the retailer is

T

- _Pr(B.mg) O S Sl S
= 4 [1+Av a+( +(k""—1)k

k-1
(knfl —])k

)Pr(ﬁ, m, &) r]

[1—Av+g+4r—(2+ )Pr(,B,m,g)r]+



Impact of thumb up sharing advertising in social media

433

( (2 +ﬁ)Pr(ﬁ, m, &) r)2 ] "

PrB,m, o)k | (2+ﬁ)ﬁ(ﬁ,m,a)zr—1] |

The retailer maximizes its profit by setting the product
price. When the consumers get enough thumbs up, they
will get a constant reward r. But consumers who share
the advertising may not get enough thumbs up. They,
too, let their followers in the Moments see the advertis-
ing, and those followers may buy the product or share the
advertising. Since the structures of the followers are the
same, we can derive the expected demand in period n,
and the expected profit of the retailer.

Corollary 3 When the retailer adapts “thumb up at
the end of the context” sharing advertising, a higher re-
ward will raise the equilibrium price and expand the po-
tential market size, but the retailer’s expected profit varies

k-1
("' =1k

Just as in the explanation of Corollary 1, the retailer
transfers the reward cost to the consumers and raises its

with (2 + Pr(B, m, &) and r.

price when the reward is greater. Meanwhile, a greater
reward builds consumer incentive and sharing the adver-
tising, expanding the market size.

The relationship between the retailer’s expected profits
("' =Dk
k-1
(k"' =1k
tailer can draw more profit with a greater reward r, r <
r*, the retailer gets less profit with a greater reward r.
k-1
("' =1k
tailer can get more profit with a greater reward r, r>r",

the retailer gets less profit with a greater reward r.

k-1
("' =1k
the reward may benefit the retailer when it is greater than

varies with (2 + )Pr(,B, m, g) & r as follows.

When (2+ )Pr(B, m,g) >1, r>r", the re-

When (2+ )Pr(,B, m,e) <1, r<r”, the re-

Interestingly, when (2 + Pr(B,m, &) >1,

r*, because the cost of the reward rises more slowly than
the expected profit from the sharing advertising. When
the reward is less than r*, a greater reward represents a
less marginal profit, narrowing down the loyal consumer

segment. But when (2 + m

becomes harder for consumers to get the reward. When
the reward is greater than r*, the retailer gets less profit

)Pr(,B, m,e) <1, it

with a greater reward, because the marginal profit from
each consumer is less, while the loyal consumers are fe-
wer. When the reward is less than r”, a greater reward
will increase the price and the marginal profit, although
the loyal consumers segment is smaller, even if the ex-
panded incentive consumer segment makes more profit.
Corollary 4 When the probability is that the consum-

er can get higher thumb up of the advertising, the retailer

charges a higher price. But the retailer’s expected profit
6K (k"' - 1)°

2k(K" 1) (k=1) +(k-1)?

varies with and Pr(gB, m,

g).

Corollary 4 offers insight into the relationship between
the retailer’s expected profit and Pr(B3, m, ¢). Pr(B, m, &)
is the probability that the followers thumb up the advertis-

6k2r2(kn-| _ 1)2
2k(K" 1) (k=1) +(k=1)
probability Pr(8, m, &) *, if Pr(B, m, &) >Pr(B, m, &) ",
the retailer can earn more profit with a higher Pr(g, m,
g); if Pr(B, m, e) <Pr(B,m, e) ", the retailer will earn
less with a higher Pr ( 3, m, When

n_]6k2 rkeT - > < 1, there is a probability
2k(K" -1)(k-1) +(k-1)
Pr(B,m, &) ", if Pr(B, m,&) >Pr(B, m, )", the retailer
can earn less profit with a higher Pr(B, m, &) ; if Pr(83, m,

ing. When > >1, there is a

).

g) <Pr(B, m, &) ", the retailer will earn more with a
higher Pr(8, m, &) .

6K (K" -1)?
2k(K" =) (k=-1) +(k=1)°
that the number of seed consumer’s followers is greater
than a given threshold. When Pr(B, m, £) > Pr(B, m,
g) ", with a higher Pr(B, m, &), the retailer can get

When > 1, it indicates

enough potential consumers. Since the marginal profit
from the consumers is greater than zero, the retailer can
earn more profit. When Pr(8, m, &) <Pr(B, m, &) *, with
a higher Pr(3, m, £), the consumers can more easily get
the reward, though the marginal profit is less. On the
other hand, the potential market is less, so the retailer
earns less with a higher Pr(8, m, &) .
6k2r2(kn71_1)2 -

2k(K" =) (k=-1) +(k=1)°
that the number of seed consumer followers is less than a
given threshold, meaning that the consumers do not have
enough followers. When Pr(8, m, &) >Pr(B,m, &) *, the
marginal profit is less and the potential market is less, so
the retailer earns less. When Pr(8, m, &) <Pr(B,m, &) *,
the consumers are less likely to gain the reward, the re-
tailer pays less in rewarding the consumers, and the mar-
ginal profit is greater.

Corollary 4 is meaningful in practice. When the retail-

When

1, it indicates

ers adapt thumbs up at the end of the advertising context,
they should first estimate the number of potential consum-
er followers. If the number is insufficient, they choose a
harder probability to reach the threshold of the number of
thumbs up. If the number of followers is sufficient, they
can choose an easier probability to reach the threshold
number of thumbs up.

To understanding Corollary 4 easily, we stipulate that k
=10, r=1, Av=0.3, £=0.8, n=3, and the relation-
ship between Pr(B, m, &) and 7r;" is shown in Fig. 3.
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Pr(B,m.c)

Fig.3 The simulation of a firm’s expected profit in period n

Corollary 5 Assuming &r(%;n—,g) <0, with a high-
er price per click for advertising g, the retailer will charge
a lower price, and the potential market size will be big-
ger.

The price per click for advertising & is an important
factor that impacts the retailer. With a greater g, the fol-
lowers do not intend to click the advertising and share it.
To attract more consumers to buy or share the advertis-
ing, the retailers choose a lower price. A lower price can
attract more consumers, so the potential market is bigger.
Since the relationship between Pr(B, m, £) and ¢ is not
clear, it is hard to analyze the relationship between them.

Corollary 6 With a higher additional perceived value
Av, the retailer will charge a higher price, and the poten-
tial market size will be smaller, but the retailer’s expected
profit is greater.

When consumers click the advertising, they can get an
additional perceived value because they can know more
about the product, or the information from the advertising
can help them more. For that, they will typically pay
more to buy the product. On the other hand, a higher
price will narrow the loyal consumers because the con-
sumer is sensitive to the price. Although the market size
is smaller, the marginal profit is greater and the profit
from the existing consumers is greater than that from the
consumers who are price-sensitive and willing to give up
buying the product. Thus, the retailer can earn more
profit.

4 Conclusions

Collecting thumbs up from advertising in the consumer
Moments to get rewards is a creative and effective mar-
keting tool that allows retailers to adopt social media to
encourage consumers to buy their products. In this paper,
we have analyzed how collecting thumbs up from adver-
tising influences retailer pricing strategies under two dif-
ferent thumbs up forms. We find that, firstly, when a re-
tailer chooses the form that seed consumer followers give
a thumbs up to advertising in Moments, a higher reward
will raise the equilibrium price and expand the potential
market size, but hurt the retailer’s expected profit. Sec-
ondly, when the retailers choose the form that the
consumers’ followers give thumbs up at the end of the ad-
vertising context, the higher reward will raise the equilib-

rium price and expand the potential market size. Thirdly,
with a higher per click cost of the followers, the retailers
will charge a lower price, and the potential market size
will be bigger. Finally, with a higher additional per-
ceived value, the retailer will charge a higher price, and
the potential market size will be smaller, but the retailer’s
expected profit will be greater.

Still, there exist several limitations. Firstly, we con-
sider that the probability that consumers can reach the
thumb up amount and that the reward is exogenous; it
would be interesting and practical to analyze them when
they are endogenous. Secondly, while we assume that the
total market size is infinite, it is worthwhile analyzing
how retailers set their pricing strategies with a limited
market size.
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