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Abstract: Due to the rapid growth of Internet, consumers obtain information about products and experiences from
online rating platforms, which further influences their purchase decisions. Considering the differences in the opinion
interaction pattern, traditional opinion dynamics models cannot explain individual review behaviors. In order to explore
the evolution process of opinions on the online review platform, we optimized the network structure and confidence
thresholds of traditional models based on the collected data from Dianping, and created an opinion dynamics model
for online rating platforms. The proposed method can advance the understanding for the evolution process of online
opinion.
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Introduction

In the network environment, individuals are not only consumers of social information, but also producers of
information and dissemination of ideas. Online reviews, as a way of expressing individual opinions, refer to users or
consumers directly dealing with business through online platforms.

Due to the rise of social media, the evolution mechanism of public opinion on the Internet has become the focus
of opinion dynamics research. At present, the research on the dynamics of individual online comments mainly uses the
method of multi-agent modeling to explain the distribution of comments or forecast. The research by Qu Mingyang and
Huang Feihu believes that in the process of film review scoring, individual opinions will be influenced by film quality,
other uses. The influence of household rating and their own rating habits, thus establishing a movie rating influence
model, which can better predict the movie opinion distribution of film score!"! different from the prediction of scoring
opinions, Su Jiong-ming and others established the motivation of continuous opinions. Learn the model, judge whether
the individual joins the scoring group or not, and perform scoring behaviors, thus predicting the number of online
reviews”. The study by Wan Yan et al. takes into account the limitations of individual reading attention, the possibility
of publishing comments and the limited trust threshold. On the basis of response factors, this paper puts forward a
dynamic model of online comment evolution suitable for e-commerce environment.

The existing viewpoint dynamic models can be roughly divided into two types: discrete model and continuous
viewpoint model. Among them, the discrete model’s viewpoint is described as a binary value of “support” or “objection”.
The representative models include Sznajd model™, Majority rule model", Voter model™®, etc. Among the continuous
models, the representative ones are Deffuant models based on bounded trust "' and Hegselmann-Krause Model™. At
present, the research on the dynamics of public opinion is mainly based on the traditional Deffuant model and HK
model, and it is studied from the perspectives of social network structure”"”.

With the rise of social media, the evolution mechanism of public opinion in social networks has become the focus

of viewpoint dynamics research. However, due to the differences in the dissemination modes of basic opinions, the
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viewpoint dynamics model of the evolution of network public opinion is not fully applicable to individuals. Research on
Line Comment Behavior. In contrast, the dissemination of opinion in the review mode has the following characteristics:
(1) Research on the evolution of public opinion. After the exchange of opinions between Chinese individuals, the
opinions of the exchanged individuals may change. The dissemination of views is not interactive, only the views of the
first commentator will have an impact on the views of the second commentator; (2) Most of the research is based on the
simulation of real social networks, usually taking into account network structural features or special sections; (3) Social
networks can communicate with friends and strangers as well. (4) The evolution of public opinion, the exchange of

individual opinions in the review mode will also be affected.

1. Public comments

Public comment is one of the largest online comment platforms in China. Users can contribute their comments
on merchants on the platform.At the same time, they can also browse other users’ comments to help them make their
own consumption decisions. The number of transactions exceeded 58 billion, the transaction amount 357 billion yuan,
providing catering, entertainment, shopping and other services for the country 2800 cities and counties 310 100 million
annual transaction user contracts 4.4 million annual active merchants.

We have selected shops with more than 500 reviews, totaling 1610, homes, 2056387 and reviews. The rating data
of users in public reviews include: star rating, taste, environment and service, all of which are scores of 10, 20, 30, 40,
50 and the average of these four ratings is taken as the real rating. Here we do not consider the extreme score of 50
points, because: (1)In order to improve public praise and attract more users to spend, merchants usually employ water
troops to fake high-score comments as ordinary customers"”; (2) Some users will choose 50 points by default when
commenting; These two situations do not reflect the real views of users.

By observing the distribution of store ratings for these 1610 ,more than 500 and 500 reviews, we found that the
distribution of store ratings for public reviews mainly includes two modes: single opinion group and two opposing

opinion groups. We selected six stores from the two models and plotted their score distribution, as shown in Figure 1.
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Figure 1. The scoring distribution of selected stores.

2. Model building

2.1 Hegselmann-Krause model

Traditional HK model is a continuous dynamic model based on bounded trust. Its purpose is to study the expression
of individual opinions in a group. Assuming that a group contains n individuals, representing the individual’s point of
view value at the moment, the individual will interact with other individuals in the group. If the difference between the
two individuals is less than the point of view threshold, that is, the individual will have an impact on the individual,

otherwise there will be no impact.

2.2 Model revision

(1) The viewpoint interaction between individuals in the model is based on a complex network, and only

neighboring nodes are possible. Exchange of views. However, in online reviews, social networks are not closely related,
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and the exchange of views among individuals is not two-way.It is based on the chronological order of the reviews. Only
the opinions of the first reviewer will affect the opinions of the second reviewer. Therefore, we changed the network
structure to a one-way network structure in chronological order.

(2) Online merchants may have a large number of reviews, and users usually do not browse due to the limited
time and energy of individuals. All the comment data, therefore, only some recent comments will have an impact in the
process of view exchange.

(3) The same individual does not have the same degree of trust in the opinion values of other individuals in the
group. The trust weight of individual opinion value is randomly generated. In public comments, comments that users
have not seen do not affect users. At the same time, the timeliness of comments leads to different trust levels of users to
different comments, and recent comments are a reference to users. The significance is much greater than the relatively

early comments.
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Figure 2. The flowchart of the model.
2.3 Model simulation

Based on the HK model, we propose a new model suitable for online review mode according to the actual situation
of online review, and explore the influence of various parameters in the new model on the evolution of views through
simulation.

(1) As shown in Figure 3, when the value of parameter k is small, the number of views that the user chooses to
refer to when scoring the store is small. Therefore, other people’s ratings have limited influence on the users views. As
the values of K and K increase, the number of user-selected reference scores increases, which is more easily influenced
by the opinions that the publishing time is closer to the current time, thus reaching agreement with the opinions of the
surrounding users and forming an opinion group; When the values of K and K are greater than 10, the changes of the
values of K and K will not lead to obvious differences in results.
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Figure 3. The influence of K.
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(2) Opinion difference threshold (d) is the main factor affecting the final result. As shown in Figure 4, when d= 0, it
is obvious that there is no mutual influence between individual opinions, and the results satisfy the uniform distribution.
With the increase of threshold value and D, the opinions of individuals are mutual. Impact, there will be some individual

views reached an agreement, eventually forming different opinion groups.
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Figure 4. The influence of d.
(3) Convergence parameter p indicates the degree of trust that individuals have in other individuals’ viewpoints.
As shown in Figure 5, when the mu value is small when the individual is not easy to be affected by others, as mu value

increases, the individual is affected by others.
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Figure 5. The influence of # false.

From the above simulation results, we can see that the evolution of opinions in online reviews depends on the
number of individual reference reviews k and viewpoint threshold, D, and convergence parameter p. Among them,
opinion threshold value D are the main factors that affect the number of final opinion groups. The two evolution results
in the simulation: a single mainstream opinion and two kinds of opinion groups are consistent with the actual store score

distribution we observed in public comments.

3. Conclusion

The emergence of online comment platforms such as public comment and Taobao has enabled users to share their
views and ideas with others. It is also easy to be influenced by others. The traditional public opinion dynamics model

explores the evolution of viewpoints through social interpersonal networks. The internal mechanism of. However, the
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network of interpersonal relationships on the online review platform is very thin, users do not know each other, and
traditional geography.

(1) Replace the interpersonal network with a one-way transmission structure in chronological order; (2) The
simulation results show that in the online review mode, the results of opinion evolution are influenced by the number of

reviews produced.
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