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Abstract

As an indispensable marketing method for modern enterprises, word-of-mouth
communication can be combined with recommendation and reward strategies to promote the
promotion and purchase of new products, to improve enterprise profits. The research of social
network word-of-mouth communication is of great significance to the pricing strategy of
enterprises. In this paper, we establish a two-stage model, in which a manufacturer sells a
single new product to several consumers with social network relationships. Consumers choose
whether to buy or not according to their utility and the influence of word-of-mouth
communication. Considering the influence of word-of-mouth communication, enterprises
decide whether to adopt the recommendation incentive strategy and determine the pricing and
the amount of recommendation incentive. The results show that the two-stage optimal pricing
and the amount of recommendation reward are related to the recommendation satisfaction
threshold and the influence coefficient of word-of-mouth. The two-stage optimal pricing
decreases with the increase of recommendation satisfaction threshold; Under the influence of
negative word-of-mouth, only when the threshold of recommendation satisfaction and the
influence coefficient of word-of-mouth communication are within a certain range, can
enterprises make profits. To achieve the maximum profit, the amount of recommendation
reward increases with the increase of the recommendation satisfaction threshold. Under the
influence of positive word-of-mouth, the threshold of recommendation satisfaction is larger,
and the influence of positive word-of-mouth communication is smaller, so enterprises should
give up the recommendation reward strategy; Under the influence of negative word-of-mouth,
only when the threshold of recommendation satisfaction is small and the influence of negative
word-of-mouth communication is large, can enterprises make profits by using recommendation
reward strategy.
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1. Introduction

In the past, there have been many studies on the information dissemination mode of word-of-
mouth communication. Mohtasham et al. [1] studied the impact of service quality and
innovation on word-of-mouth communication and found that service quality and innovation
factors affect customer loyalty, which in turn affects product reputation in consumer networks.
Ajorlou et al. [2] studied the dynamic pricing of products with zero or negligible marginal costs
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under the influence of word-of-mouth communication on social networks and established a
dynamic model of word-of-mouth information dissemination. Literature [3] studies the
selection of the best word-of-mouth communication target in the presence of negative word-of-
mouth. The results show that choosing early adopters as the target of word-of-mouth
communication is more conducive to the sales of low-quality products. Literature [4]
established a model to prove that the word-of-mouth communication of strong ties can promote
product marketing more than weak ties. Literature [5] studied the influence of opinion leaders
on consumer purchasing decisions and corporate profits in online word-of-mouth
communication. Literature [6] found through empirical research that service remediation can
promote positive word-of-mouth communication among consumers. Literature [7] explains the
mechanism of online reviews on customer equity based on the perspective of brand trust. The
analysis results show that: positive online reviews lead to the increase of brand fairness, which
has a positive effect on consumer fairness and brand trust.

The recommendation reward strategy refers to companies using cash, coupons, or other
services to encourage consumers who have purchased to recommend products through their
social networks. Literature [8] studied that when the satisfaction of purchased customers
exceeds a certain threshold, it can induce their recommendation behavior, and the satisfaction
threshold will have an impact on corporate pricing and profits. Lobel et al. [9] studied the
impact of the two recommended reward payment strategies of enterprise linear payment
strategy and threshold payment strategy on consumer purchases, and the results showed that
the combination of the two payment strategies can obtain the optimal profit. Pieper et al. [10]
used social exchange theory and expectation theory and found that referral bonuses motivate
employees to recommend. The more bonuses, the greater the likelihood of employee
recommendations. Literature [11] studied the impact of companies using recommendation and
reward strategies on marketing effects when consumers' consumption budgets are constrained
and found that when consumers have budget constraints, companies' recommendation and
reward strategies with high prices and high rewards are not always Is effective.

In summary, previous studies have focused on how word-of-mouth communication affects
consumer decision-making and how recommendation and reward strategies can improve
corporate profits, but they have not considered how companies control word-of-mouth
communication in social networks through recommendation and reward strategies. Based on
the information dissemination model of Ajorlou et al. [2], this paper introduces the decision-
making mechanism of social network consumers and considers the influence of different word-
of-mouth communication and consumer recommendation satisfaction thresholds. Companies
can control word-of-mouth communication through recommendation and reward strategies.
Optimal profit.

2. Theoretical analysis of the impact of social network word-of-mouth
communication on corporate pricing strategies

Word-of-mouth communication is a marketing method that appeared in the early stage of
the development of the commodity economy, and it has been widely studied in the field of
marketing and management. Word-of-mouth communication in social networks occurs among
friends, relatives, and colleagues, and it is more acceptable. Modern enterprises are also willing
to use word-of-mouth communication to promote products because word-of-mouth
communication is different from media advertising. It is a spontaneous communication method
within social networks, with lower cost, higher acceptance, and wider spread. Many companies
promote their products through word-of-mouth communication. For example, companies such
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as Laoganma, even without relevant product advertisements, still become domestic industry
giants, relying on good product and service reputation.

In recent years, with the rapid development of the Internet era, word-of-mouth information
dissemination of products in social networks has become more convenient, its scope of
influence has expanded rapidly, and the speed of dissemination has continued to increase. In
this context, although word-of-mouth communication can be used more effectively in modern
marketing methods, its problems have become increasingly prominent. For example, lower
controllability, and the negative impact of word-of-mouth communication in social networks is
greater than that of positive word-of-mouth communication. If a company uses word-of-mouth
communication unreasonably, it can easily lead to serious losses and even affect its brand
image. How to effectively control word-of-mouth communication in social networks and guide
its development in a favorable direction for the enterprise has always been a difficult point in
enterprise operation decision-making.

The recommended reward strategy is one of the methods to effectively solve the above
problems. Recommendation and reward strategy is a strategy for enterprises to actively
intervene in word-of-mouth communication, which can control the development of word-of-
mouth communication in social networks to a certain extent. In the modern market, many
companies choose the recommendation and reward strategy at the early stage of new products
entering the market, which enhances the influence of new products to a certain extent and
increases the total profit of the company. For example, shopping websites such as Taobao and
Pinduoduo will use bargaining, coupons, cashback, and other methods to encourage users who
have purchased products, so that they can share certain product or service information with
potential consumers around them, and promote new products in social networking. Be
promoted and purchased in the network. However, it should also be noted that the
recommendation and reward strategy is not always beneficial to the enterprise, and improper
use and unreasonable setting of the recommendation and reward quota can easily lead to a loss
of corporate profits. Under what circumstances should the recommendation reward strategy be
used and how to reasonably set the recommendation reward quota are issues that the industry
needs to solve urgently.

In short, word-of-mouth communication has become an indispensable marketing method for
modern enterprises. How to use word-of-mouth communication to expand product share and
increase corporate profits is an important issue that modern enterprises pay attention to.
Therefore, under the influence of word-of-mouth communication on social networks, this
article establishes the recommendation and reward strategy and pricing model of two-stage
sales of new products for enterprises and studies the company's two-stage optimal pricing,
recommendation reward quota, consumer recommendation satisfaction threshold, and word-of-
mouth communication Relationship. On this basis, it explores the conditions for companies to
use the recommendation reward strategy and the optimal pricing and recommendation reward
guota setting.

3. Model construction of corporate pricing strategy in the context of online
word-of-mouth communication

This article considers a two-stage pricing model consisting of a monopolistic production and
sales company and several consumers that constitute a social network. Consumers decide
whether to purchase products based on their utility and the influence of word-of-mouth
communication. Based on this, the company gives the best pricing and recommended rewards.
The parameter symbol settings related to this article are shown in [Table 1].
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Table 1. Definition of related parameters and symbols

The average degree of social networks formed by consumers in the market, that is, the
A average number of consumers’ friends 0 <A< N —1
N Total number of consumers in the market
i Represents a certain consumer,i € N
c The unit production cost of the product
M, Phase 1 The company directly informs consumers of product information
Stage 2 informed consumers (Including consumers who did not purchase the product in the
M, :
first stage and entered the second stage)
M Two-stage total informed consumer
v Consumers’ valuation of the product in the first stage obeys the uniform distribution of
! [0' vmax]x vmax > 2C
, In the second stage, the consumer’s valuation of the product is newly added, which obeys the
2 uniform distribution of [0, v,q, + 6]
D The inferred satisfaction threshold of consumers who have purchased in the first stage, 0 <
D < vy
o Consumers who did not purchase in the first stage spread to every friend with a low
1 probability of word-of-mouth
o Consumers who have purchased and did not participate in the referral reward program in the
¢ first stage will pass the stirrup to every friend with a general probability of word of mouth
o Consumers who have purchased and participated in the referral award program in the first
h stage will spread to every friend with a high probability of word-of-mouth, 0<g;<0g,.<0,<1
The influence coefficient of word-of-mouth communication among consumers in social
a networks, 0<q<l
« The influence coefficient of word-of-mouth communication among consumers on the
valuation of new consumers a>0
Prob(i) Phase 2 Newly-joined consumers i Probability of buying the product due to the influence of
social networks
In the social network, among all the consumer friends whose word-of-mouth spread to i
k(i) product information, the number of consumers who have bought the product (Take the
average here)
0 The impact of word-of-mouth communication on the valuation of new consumers, and 6 =
In(aq)
T Total profit of the enterprise
Stupid variable meaning
‘ The company’s product pricing at stage j, j € {1,2}, 1 and 2 sub-contracting represent the
Pj first and second stages
R For consumers who have purchased in the referral reward program in the first stage, the
amount of reward received for each recommendation of a friend, R>0
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3.1. Model assumptions

New consumers can only learn about the product through word-of-mouth communication.
Consumers in the first stage make purchase decisions based on their utility. Consumers who
have purchased in the first stage will be informed of a recommendation reward strategy by the
company. When the company's unit recommendation reward amount is greater than the
recommendation satisfaction threshold of the purchased consumer, the consumer will
participate in the recommendation reward strategy. Consumers who have not purchased in the
first stage will enter the second stage. The valuation of this part of the consumer remains
unchanged, and the purchase decision will be made in consideration of the second stage price
and their utility. In the second stage, the purchase decision of new consumers joined by the
influence of word-of-mouth communication not only considers their utility but also is affected
by social networks. The valuation of new consumers is affected by word-of-mouth
communication. Do not consider repeated purchases, and assume the first stage discount
pricing, that is, p; < p,. To facilitate the analysis, this article simplified and unified V; and V,
iNto 1,4, for analysis.

3.2. The first stage

The company first selects a part of consumers M; (M, is much smaller than N), and directly
informs the product information (through product presentations, leaflets, etc.); the company
sets a price p, in the first stage and implements recommendation rewards for consumers who
have purchased. Give a friend a reward of R. Suppose the recommendation satisfaction
threshold of the purchased consumer is D (can be understood as the recommendation cost).

The decision rules of a consumer in the first stage are:

If vy —p; + opAR = D, then buy in this period and participate in the recommendation
reward strategy, with a high probability of o3, word-of-mouth spread to every friend. If 0 <
v; —p1 <D —ayAR, purchase in this period, do not participate in the recommendation
reward strategy and spread the word of mouth to every friend with the ordinary probability o..
If v; —p; <0, itwill not be purchased in this period and spread to every friend with a low
probability of o; word-of-mouth (0<¢;<0.<g,<1) . The profit function of the first stage of
the enterprise:

Umax — P1 M Umax — (pl +D— O-h/lR) .
— M1 h

max Um ax

m1(p1,R) = (p1 — )M, AR €Y)

3.3. The second stage

1. Basic information. Starting from the second stage, the company’s pricing is p,, assuming
that the impact of word-of-mouth communication in social networks on the valuation of new
consumers is 6.

The consumer decision-making rules for the second stage are:

The remaining consumers in the first stage will buy when v; — p, > 0, otherwise they will
not buy. If it is a new consumer who is affected by word-of-mouth communication when v, —
p, = 0 and is affected by the purchase decision of friends in the social network, they will buy
with probability Prob(i), otherwise, they will not buy. The total number of informed
consumers in the two stages:

M(My,p1) = My + M,
oy 4o, mex = @A D onAR) oy Do ondR e, P

vm ax Um ax Umax

O'IA (2)
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Regarding the literature of Goldenberg et al. [12] and Garber et al. [13], the second stage of
the second phase of the newly added informed consumer i is affected by social networks to
purchase the product:

[Vmax—(@1+D—0pAR)|op+(D—0pAR)0¢
Prob()=1-(1-¢)*® =1—-(1-9q) *omax—(P1+D~0rAR)]on+(D~0rAR)ac+p107 3)

2. Under the influence of positive word of mouth, the second stage situation 8 = In(aq) =
0.

Assume that the average impact of word-of-mouth communication is non-negative, and 6 <
In(aq) < c, which is %<q<—, at this time 0 <In (aq) < c <p; <P < Vpax <
Umax + 10 (aq)

To reduce the complexity of the model and obtain more general conclusions, it is assumed
here |6 = In(aq)| < c, That is, the absolute value of the impact of word-of-mouth
communication in social networks on the valuation of new consumers in the second stage is
less than the unit cost (Same under the negative influence). Do not consider some extreme
situations, such as the negative impact of word-of-mouth communication is very large so that
the valuation falls below the unit cost.

The total profit of the enterprise in two stages:

nt(p1, P2, R) = m1(p1, R) + m2(p2) (4)
v - v, - + D — o, AR
— (pl _ C)Ml max P1 _ Ml max (pl h )O'th
max vmax
v —
+(py—©) {Ml P1(Vimax _ p2)
max
v, — + D — 0, AR D — 0, AR
+ | M, max ~ (P h )ah/l +M; i e oA+ M, P1 )
vmax vmax vmax
* Umax + ln(aCI) — D2
vmax

2 [Ymax—(@®1+D—0pAR)|op+(D—0pAR) 0
* [1 — (1 — q) [Vmax_(pl+D_O'hflR)]0'h+(D_0'h/1R)Uc+p10'l:|}

3. Under the influence of negative word of mouth, the second stage situation 8 = In(aq) <
0.

Assume that the average impact qf word-of-mouth communication is negative, and 8 <
—In(aq) < c, which is—<g<-= -0 at this time 0 < ¢ < p; <Py < Vpax < In (aq) <
Vmax

The total profit of the two stages of the enterprise is the same as formula (4).

To obtain the optimal pricing and the optimal recommended quota, the derivation of (4)
combined with the constraint conditions under the influence of positive word of mouth and
negative word of mouth can obtain the two-stage optimal pricing, as shown in [Table 2] and
[Table 3].

Table 2. Optimal decisions of companies under the influence of positive word-of-mouth
communication

Condition Optimal pricing for stage | Optimal pricing for stage | Optimal Referral Reward
1 Amount
., Vmaxtc—D . 3Vmaxtc—D . D
0<D<vpyx—C plz% pzzm"""T Rzm
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2Vmax — D 4Vmax — D . 3D
D =Vmax—c¢ pi= ma;( P2 = ma;( R* = 40,1
VUmax T € 3Vmax + € ., ~Vmaxt+c+4D
Vmax — € <D < Upmax pi= ma); P2 = mi;( R" = maxzo.h/l

Table 3. The optimal decision-making of enterprises under the influence of negative word-of-mouth
communication

Condition Optimal pricing for stage 1 Optimal pricing for stage 2 Optimal Referral Reward
Amount
Vmax + ¢ +1n (aq) 3Vmax + ¢ + 3In (aq) D
0<D<-l oo max v VA o Zmax - - AV R = —
< ~in(aq) P 2 b2 4 20,1
_ _ . _Vmaxtc—D . _ 3Vmax+c¢—D+2In(aq) ._ D
In(aq) <D <vpx—c¢ pi=— P = y Y
De=v . —¢ . 2Vnax— D +In(aq) . %nax— D +3In(aq) Rt = 3D +1n (aq)
~ Vmax P11 = f P2 = 4 - 4-0';1}.
R
Vmax + € + In (@ 3Vmax + ¢ + 3In (@
Vmax — € < D < Upax p{:m"f(q) p;:ma"f(q) :—vmax+c+4D+ln(aq)
20,1

4. An example analysis of the impact of social network word-of-mouth
communication on corporate pricing strategies

Benwen took an online translation service company as an example. The company first
released its new product or service information in some academic forums or college groups to
allow stage 1 consumers to enter the market. The company implemented certain measures for
stage 1 consumers. Discount pricing. Consumers who have purchased the service can
participate in the referral rebate activity, that is, every newly registered user is recommended,
a certain number of points will be given as a reward, and the points can be used for translation
services. Normal pricing is implemented for new users in the second stage. The company's two-
stage pricing and recommended rewards directly affect the company's total benefits. This paper
carries out a numerical simulation of the company's sales process, and analyzes the impact of
consumer recommendation satisfaction threshold and word-of-mouth communication on sales
decision-making through simulation and comparison, and provides a reference for business
decision-making. The parameters are assumed to be:

N =1000,M; = 100,4 = 10, ¢ = 20, vjq, = 100,
o, =08.8,0.=04,00=02,aa =10

4.1. Corporate decision-making and profit analysis under the influence of positive word-
of-mouth

Under the influence of positive word-of-mouth, the company’s two-stage optimal decision
is directly related to the recommendation satisfaction threshold D, and the optimal total profit
is related to the recommendation satisfaction threshold D and word-of-mouth communication

20
influence coefficient q ((1—10 Sq<T)) -
[Figure 1-4] shows that under the influence of positive word of mouth, when 0 < D <
Vmax — €, the two-stage optimal pricing has nothing to do with D and is a fixed value. The

recommended reward amount R is positively correlated with D within the domain of D. R when
Vmax — € < D < vpqy 1S significantly higher than the growth rate within 0 < D < v, — c,
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this means that enterprises can reduce the sensitivity of R to D when D is small, and increase
R to increase when D is large. The sensitivity of D can get the maximum profit.
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Figure 4. The influence of D on ©*

It can be seen from [Figure 5-6] that for the optimal total profit of the enterprise when the
recommended satisfaction threshold D is large, close to the maximum value of consumers max,
and the impact of positive word-of-mouth is small (at this time, g is small), The company will
suffer a loss of profit. This situation is that the recommendation satisfaction threshold D of
consumers who have purchased in the first stage of the market is so large that the company
needs to increase the value of the reward R to encourage these consumers to recommend
behavior, but when the positive word-of-mouth impact of the product is small, If the company
adopts the recommendation reward strategy, it will lose money. The company should abandon
the recommendation reward strategy at this time and price the two-stage consumers normally
to avoid this part of the loss and generate appropriate profits because the company's loss is not
considered in the pricing process. In pricing behavior, the only source of possible losses for
companies is to recommend reward strategies.
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Figure 6. The influence of D, g on the total number of purchases

4.2. Corporate decision-making and profit analysis under the influence of negative word
of mouth

Under the influence of negative word-of-mouth, the company's two-stage optimal decision-
making, total profit, and recommendation satisfaction threshold, word-of-mouth

T - —20 1
communication influence coefficient g are related (91—0 <qg< 1—0) o

For the optimal total profit of an enterprise, under the influence of negative word-of-mouth,
only when the satisfaction threshold D is small and the negative word-of-mouth influence is
small (at this time q is large), the enterprise will make a profit. This situation is that the threshold
D of consumer recommendation satisfaction that has been purchased in the first stage of the
market is quite small, and when the negative word-of-mouth impact of the product is small (at
this time q is large), the company uses a very low value of the reward R to promote Only when
these consumers make recommendations will the company make a profit. Under the influence
of negative word-of-mouth, companies should give up the recommendation and reward strategy
for normal pricing for consumers in the two stages to generate appropriate profits, because the
company’s loss-making behavior is not considered in the pricing process, and the only source
of possible losses for the company is Recommend reward strategy.

5. Conclusion

The research results of this paper show that the two-stage optimal pricing and
recommendation reward amount of an enterprise is related to the recommendation satisfaction
threshold of consumers who have purchased in the first stage and the influence coefficient of
word-of-mouth communication. The two-stage optimal pricing decreases as the recommended
satisfaction threshold increases; under the influence of negative word-of-mouth, the
recommended satisfaction threshold and word-of-mouth communication influence coefficient
is within a certain range before the company can make a profit. To achieve the maximum profit,
the recommendation reward amount is increased with the increase of the recommendation
satisfaction threshold. Under the influence of positive word-of-mouth, the recommendation
satisfaction threshold is relatively large, and when the positive word-of-mouth communication
affects less, the company should abandon the recommendation reward strategy; while under the
influence of negative word-of-mouth, the company only has a smaller recommendation
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satisfaction threshold, and the negative word-of-mouth communication has a greater impact At
the same time, the recommendation reward strategy can be used to make a profit.

Based on the above conclusions, the following enlightenment is obtained:

1. Comprehensively weigh the influence and pricing of the product. When a company sells
new products, it should not only focus on the high pricing and early profits of the product but
also consider the impact of the product's word-of-mouth communication on social networks.
The early low pricing is conducive to the diffusion of product information in consumer
networks, and it is easy to achieve small profits. The effect of overselling.

2. Reasonable use of the promotion and reward strategy. Regardless of whether the product's
reputation is positively or negatively affected in social networks, under certain conditions, as
long as the recommendation and reward strategy is reasonably used, the company is profitable.
If used unreasonably, even if the product is affected by positive word-of-mouth, there will be
losses.

3. Focus on product quality and reputation. Generally speaking, the positive word-of-mouth
influence of the product in social networks is more beneficial to the company than the negative
word-of-mouth influence. Only by improving the quality of products and related services to
enhance the reputation of the products, can enterprises be able to develop themselves healthily
and sustainably.
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