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Abstract

:

Online community marketing and social media influencer marketing have aroused the interest of many researchers and practitioners around the world. Companies building online content communities to implement community marketing and influencer marketing has become a new corporate strategy, especially in the tourism and hotel industries in which experiential products are sold. However, based on the content community, maintaining the sustainable development of a consumer advice network composed of opinion leaders and consumers is a major challenge. This paper selects the travel content community of Qunar.com as the research object to study the role of opinion leaders in the sustainable development of corporate-led consumer advice networks (CANs). Empirical evidence based on network evolution data from 1356 “Hotel Sleep Testers” across 11 years shows that: (1) the creation and provision of information can obviously increase the probability of the relationship construction and increase the number of relationships, thus facilitating the formation of opinion leadership (OL); (2) active participation in interactions and withhigh-quality information brings greater effects; (3) the network structure variables, such as preferential attachment, structural equivalence, and similarity, can also better predict the probability of a potential relationship; and (4) reciprocity in consumer advice networks has no significant impact on the establishment of network relationships.
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1. Introduction


As market competition intensifies and advertising costs increase, it has become increasingly difficult and expensive for companies to acquire new customers and maintain old customers. Current high-cost and low-efficiency marketing strategies have become unsustainable. In this context, on the one hand, more companies use social media to build online brand and content communities to cultivate potential customers [1,2,3]; on the other hand, consumers are increasingly using social media to obtain information on which to base their decisions [4].



However, the network formed by corporate-led brand communities and content communities is different from traditional social networks. The formation mechanism and role of opinion leaders in the network are also very different. The sustainable development of consumer advice networks composed of opinion leaders and consumers is a major challenge faced by enterprises.



Why do some members of a consumer advice network become influencers (i.e., opinion leaders) while others do not? How should companies cultivate or help the formation of opinion leaders, and what management strategies should be used to maintain the sustainability of the network? These are the management questions that this study will address.



In traditional social networks, online relationships reflect offline social relationships. At the same time, network members know each other in real life and network relationships are built to meet the needs of both social interaction and emotional support [5,6]. In such an environment, opinion leaders are formed mainly because of social resources and social status. For examples, opinion leaders in an organization are usually leaders with higher positions. This endogenous factor determines the formation of opinion leaders in social networks and embedded opinion leaders are more stable due to the slow change in social structures [7]. Compared with traditional social networks, the most important feature of consumer advice networks is that the network relationships are separated from real life and the network members are anonymous. More importantly, in consumer advice networks, relationships are not constructed primarily to meet the needs of social interaction but rather to obtain valuable information. Therefore, the relationship is essentially a flow relationship, which represents the flow of information [8]. Many such networks already exist, including online communities created by companies themselves, such as the Xiaomi content community (xiaomi.cn, accessed on 3 March 2010); content communities of travel enterprises (tips.qunar.com, accessed on 2 May 2005); and social commerce platforms, such as Xiaohongshu (xiaohongshu.com, accessed on 1 December 2013), Meilishuo (meilishuo.com, accessed on 1 November 2009), and Mushroom Street (mogu.com, accessed on 1 January 2011). In these networks, network members are usually anonymous and their real-life roles and social resources of network members cannot be brought in.



With the help of various social media platforms, opinion leaders contribute their shopping and life experiences in an anonymous way to communicate with other members. At the same time, consumers actively join such social advice networks to search for the product and service-related information [9,10]. Therefore, in consumer advice networks, opinion leaders are actually information-providers. This fully reflects the second dimension of opinion leaders, which is that, in some aspects, opinion leaders should have more expertise. As shown in Table 1, we have compared the characteristics of the two types of networks.



In traditional social networks, this advisory relationship is through face-to-face conversation or other actual methods of communication [11]. In consumer advice networks, consumers search for reviews of relevant products, as well as opinions from opinion leaders. Therefore, the creation and supply of information represent the value of opinion leaders and are the core elements of their formation; only if opinion leaders can provide sufficient, useful information will other members follow them and become their “fans”. Theoretically, this reflects the interaction between content and network relationship-establishing; the more content influencers contribute, the more followers will be attracted to establish relationships with them. With more followers, opinion influencers will be more motivated to create content in network nodes [12,13]. Therefore, in consumer advice networks, information is the core and the purpose of network members’ participation is to obtain useful information. Those members who can provide rich and useful information are more able to attract others’ attention and become opinion leaders in the networks [14].



Accordingly, we found that the formation and development of consumer advice networks are likely related to the network structure and influencers (i.e., opinion leaders) in the network. The theoretical goal of this study is to explore the factors influencing the establishment of network relationships among members in consumer advice networks in terms of two dimensions, namely network structure and behavioral activities of opinion leaders, so as to reveal the mechanisms of sustainable development of such networks. In the context of corporate-led consumer advice communities and social media marketing, this study obtains mechanisms for establishing network relationships between opinion leaders and members, bridging the gap in research on the role of opinion leaders in this context.




2. Literature Review


2.1. Influencer Marketing


The past decade has witnessed a major change in social media marketing characterized by a shift towards social media influencer (SMI) marketing [15,16]. The growth of SMI marketing accelerated with the outbreak of COVID-19. During lockdown, people increasingly turned to social media for entertainment and virtual social experiences. Consequently, SMI marketing has become an essential part of digital marketing strategies as a touch-point for reaching target audiences [17,18,19]. In the increasingly competitive social media environment, influencer marketing is evolving into long-term partnerships between brands and influencers [20,21].



While reviewing the literature on SMIs, we found that much of the prior research leaned towards investigating the relationship between SMIs and their followers from the SMIs’ perspective [22,23]. In doing so, one line of research suggested that SMIs are opinion leaders who have the ability to sway their followers’ tendency to accept their advice [24,25]. However, another line of research focused on the SMIs’ role as taste-makers and described the way their judgment of aesthetic taste influenced their followers’ purchase decisions [26,27]. When identifying the SMI phenomenon, one line of research focused solely on SMIs’ personal traits, such as authenticity [28], attractiveness [29], and affinity [30]. Another line of research indicated that followers are attracted to the content of SMIs, such as entertaining [31] or informative content [32]. However, the personal traits of SMIs and their ability to curate social media content are equally important in attracting and retaining followers [33].




2.2. Opinion Leaders and Their Influence


Opinion leaders play a key role in new product adoption and in the dissemination of relevant information [34], thus it is an essential element in marketing communications [35,36]. Some studies have identified that opinion leaders have a critical influence on social media networks’ development [37]. Opinion leaders in social media networks can foster members’ interactions, engagement, as well as the reciprocity and transitivity of their followers, which indicates how members form an interactive, cohesive, and equally distributed community [38,39]. However, the mechanism of how opinion leaders expand their interactive networks in social media networks has not yet been discovered [40].



Opinion leaders demonstrate their influence not only on others’ opinions but also on others’ attitudes and behaviors [41]. Based on the analysis of previous studies, the formation of opinion leaders and their influence are mainly related to their expertise in a field, in the involvement in a field, and in social ties [42]. Members’ perceived risk and their trust in opinion leaders are also considered to play important roles in the influencing process of opinion leaders’ over their followers [43]. The underlying dimensions of opinion leadership have often been assessed using questionnaires, self-reports, and some measurements of opinion leadership, include the ability to persuade your audience.





3. Hypotheses and Research Model


In the SMI marketing context, influencers (i.e., opinion leaders) help consumers make purchase decisions through social media. This is mainly reflected through opinion leaders contributing content, interacting with consumers, and answering consumers’ questions through social media. Therefore, we hypothesize that the behavioral activities of opinion leaders significantly influence the establishment of network relationships between network members and opinion leaders. We first construct research hypotheses H1, H2, and H3 in terms of the behavioral activities of opinion leaders in consumer advice networks, including content contribution, social interaction, and offering help. In addition to the behavioral activities of opinion leaders, the position of opinion leaders in the network also affects the establishment of network relationships. Therefore, we propose research hypotheses H4, H5, H6, and H7 from the perspective of network structure, such as regarding preferential attachment, homophily, structural equivalence, and reciprocity.



3.1. Content Contribution


In previous studies on social networks, network nodes are considered as sources of resources or benefits (benefit), which in turn can be utilized by other nodes through the construction of relationships [44,45]. For example, if someone is well established in an organization, other members of that organization can potentially take advantage of the resources held by that person by establishing relationships with him. In the case of the consumer advice networks we studied, the benefit of network relationship-establishing concerns the ability to obtain information about products and services from others, helping consumers to eliminate information asymmetry in the purchase process. Therefore, when a consumer considers whether to establish a relationship, he/she makes a decision based on the expectation of the resources that the relationship will bring. In consumer advice networks, this expectation is mainly for information and if the consumer believes that the network relationship will bring him/her rich and valuable information, the consumer is more likely to establish a relationship [46]. In consumer advice networks, opinion leaders gain attention because they become a valuable source of information and use high-quality information to attract these “fans”. This interaction between information contribution and network relationship-establishing has been verified by several empirical studies. In general, the more content users post, the more relationships they have with other nodes; in turn, more relationships stimulate the creation of network content [13,47]. Furthermore, some members actively contribute content to advice networks without being paid for it because some people experience pleasure from this content-sharing behavior; in addition, this content-sharing behavior increases their reputation and influence in the community [48].



It can be seen that the content contributed by the influencer is an important factor that attracts others’ attention, thus we propose hypothesis H1.



Hypothesis 1 (H1).

The more content a member contributes, the more other members will establish a relationship with him/her and the more likely he/she is to become an opinion leader.






3.2. Interaction


Interaction also plays a key role in developing virtual social networks where communications take place thorough computers or devices [49]. Online social interaction propensity is defined as the general tendency of a member to interact in an online environment with people they have not met in person. Blazevic et al. noted that it is an individual trait that differentiates individuals with regard to their predisposition to interact with others on online communities [50]. Therefore, members of these communities can be classified according to their presence (posters) or lack of willingness (lurkers) to engage in online interactions with others on these platforms [51]. Wiertz et al. showed that if customers are prone to interact online, they tend to make more insightful contributions, thus this variable is a crucial attribute in relation to online community members’ participative behavior [52]. Dessart showed a positive relationship between online interaction propensity and some behaviors [53]. Therefore, online interaction propensity may strengthen the influence of opinion leadership on those variables that involve online communication [54]. In summary, we propose hypothesis H2.



Hypothesis 2 (H2).

The more actively a member interacts online, the more other members will establish a relationship with him/her and the more likely he/she is to become an opinion leader.






3.3. Helpfulness


The helpfulness of online reviews has been a hot topic in social e-commerce [55] and marketing research over the past decade [56]. The research is mainly concerned with the prediction of review helpfulness [57], the determinants of review helpfulness [58], and the measurement of review helpfulness [59]. For example, Huang et al. examined the effect of message length together with aspects of review patterns and reviewer characteristics on review helpfulness [60]. Qazi et al. explained why some reviews are more helpful compared to others [61].



We found in the literature that the helpfulness of online reviews is closely related to the quality of it. Meanwhile, the quality of reviews has been regarded as important in constructing a reputation in a community, which in turn may lead the user to be considered as an opinion leader [62]. Some characteristics of the shared content, such as the attractiveness, quality, and composition of the images, are crucial for users to make the decision to follow a specific profile [63]. Other aspects related to quality, such as the comprehensiveness of the content [12], assertiveness, and emotion [64], have also been shown to be drivers of opinion leadership.



Bearing all these in mind, it is proposed that the helpfulness of the content contributed by social media influencers will influence the perception of opinion leadership. We propose hypothesis H3.



Hypothesis 3 (H3).

The more helpful content a member contributes, the more other members will establish a relationship with him/her and the more likely he/she is to become an opinion leader.






3.4. Preferential Attachment


Preferential attachment describes a social network in which network nodes with more relationships are more attractive to other nodes, similar to “the stronger the stronger, the weaker the weaker” concept. This phenomenon has been confirmed in many different networks such as scholar collaboration networks, Internet sites, etc. [65]. The main reason for this phenomenon is that network nodes search for star nodes in the network when establishing relationships and the value of establishing relationships with such star nodes is higher than the value of establishing relationships with ordinary nodes for judging star nodes [66]. In combination with the formation of opinion leaders, this phenomenon of preferential attachment seems to be more prevalent [67]. Therefore, we propose hypothesis H4.



Hypothesis 4 (H4).

The more followers a member has, the more other members will establish a relationship with him/her and the more likely he/she is to become an opinion leader.






3.5. Homophily


Homophily refers to the perceived similarity in beliefs, values, experiences, and lifestyles of the communicator by the receiver [68]. Communicators with affinity tend to be influential and can greatly affect recommendations [69]. Perceived similarity creates positive intergroup emotions and reduces uncertainty [70]. In such a situation, a listener is likely to infer that the communicator’s attitude, interests, beliefs, and emotions are similar to their own, resulting in the listener endorsing the opinion.



Social network members, being in similar network locations, generate similarity in different dimensions, such as through behaviors and perceptions [71]; additionally, this similarity leads to trust among members and it is often easier to interact and establish relationships among similar network members [72]. For example, Centola found that homophily significantly increased the overall adoption of new health behavior [73]. Ma found that the latent homophily effect has a significant impact on product choice decisions of consumers [74]. Therefore, we propose hypothesis H5.



Hypothesis 5 (H5).

In consumer advice networks, homophily positively affects the establishment of network relationships.






3.6. Structural Equivalence


The concept of structural equivalence describes the similarity of two network nodes in terms of network structure, specifically the common network nodes to which the two nodes are connected to [75]. The structural equivalence reflects the network closure feature of the network structure, that is, the network nodes are closely connected to each other. Such a network structure not only facilitates the dissemination of information but also promotes the formation of trust and the establishment of relationships in the network [76]. Therefore, we propose hypothesis H6.



Hypothesis 6 (H6).

In consumer advice networks, structural equivalence positively affects the establishment of network relationships.






3.7. Reciprocity


Reciprocity is one of the basic principles of social relations [77,78]. The concept of reciprocity derives from social exchange theory. Reciprocity is regarded as the mechanism of social exchange [79]. Constant et al. (1994) argued that when two individuals are influenced by their social and organizational environment, the social exchange relationship will be the main determinant of their attitudes [80]. Huber also argued that based on people’s desire for fairness and reciprocity, members in a society believe their mutual relationships with one another will improve [81]. This implies that when members in virtual social networks have a higher level of reciprocity, their awareness and evaluation of the relationships with other members in that network are more positive. For example, Xiong et al. argued that members’ reciprocity positively affects their knowledge contribution and establishment of social relationships in virtual social networks [82].



Therefore, we introduce reciprocity as another social perspective to analyze formation mechanisms of opinion leaders in consumer advice networks. We propose hypothesis H7.



Hypothesis 7 (H7).

In consumer advice networks, reciprocity positively affects the establishment of network relationships.





Based on the above hypotheses, the proposed model is summarized in Figure 1.





4. Research Design


4.1. Data Source


In order to test the hypotheses proposed in this paper, we selected the content community of the “Qunar Travel” website (http://tips.qunar.com/, accessed on 2 May 2005) as the research object [83]. This content community is a typical consumer advice network.



Qunar Travel (https://www.qunar.com/, accessed on 2 May 2005) is one of the larger Chinese online travel websites, founded in February 2005 and headquartered in Beijing. Qunar provides consumers with real-time searches for airline tickets, hotels, venues, and vacation products, as well as group purchase options for travel products and other travel information services.



The content community of “Qunar Travel” allows registered members of the site to post a variety of reviews about hotel products and service experiences anonymously in the community. Members of the site can follow other members and can be followed by other members. Following gives them priority to see the reviews posted by the followed members and these reviews help potential consumers in their purchasing decisions. For this reason, we refer to such communities as online consumer advice networks.




4.2. Data Collection


To study the mechanisms of opinion leadership formation among influencers in consumer advice networks, we selected certified members of the network who had the “sleep tester” logo (shown in Figure 2). Both certified and uncertified members exist in consumer advice networks and allow for both relationship-establishing and social interaction between them.



“Hotel sleep testers”, also known as the “hotel connoisseur”, require candidates to have a keen sense of observation and feeling, a love of travel, and a willingness to share what they see and hear. The creation of hotel sleep testers has its own theoretical basis and review-based marketing has become an effective marketing approach that is widely used with good results. Research shows that 90% of hotel online booking users view and refer to other people’s hotel reviews. As a result, a large number of objective reviews on online travel sites can often attract consumers to book hotels through suppliers.



To be certified as a “Hotel Sleep Tester”, one must first apply and go through a rigorous vetting process. As such, “Hotel Sleep Testers” are a group of influencers who want to influence others, have a willingness to share what they see and hear, and aim to become opinion leaders. This study will explore which “Hotel Sleep Testers” are able to become opinion leaders and why.



We needed to select some “Hotel Sleep Testers” and observe the establishment of network relationship among them. First, eight “Hotel Sleep Testers” were randomly selected; second, 1356 “Hotel Sleep Testers” were selected from the consumer advice network (tips.qunar.com, accessed on 2 May 2005) using the snowball method; and third, the relationship establishing data, behavioral activity data, and other data of these 1356 “Hotel Sleep Testers” were obtained.



The data records of the network members date back to as early as December 2009, with a time span of 11 years of data to December 2020. The time-series data with a long time span provides us with rich data points for analyzing relationship-establishing patterns and also ensures the robustness of our findings, which is crucial for studying the formation of social network relationships.




4.3. Variable Construction


Due to the long time span of the data, we set the interval between each observation to a quarter and constructed a panel data in quarterly time intervals. The dependent variable in this study is the state of relationship establishment, which takes the value of 0 if the relationship is not established at the moment of observation and 1 if the relationship is established.



For the convenience of representation, the following assumption is made: denote the network formed by members by   G   V , E    , where  V  is the set of network nodes (i.e., members) and  E  is the set of network edges (i.e., relations). Next, we considered whether a potential edge (relationship)    E  i j   =      V i  ,  V j      is established, with    E  i j     denoting    V i    as the following node (fan) and    V j    as the followed node (influencer). The specific independent and control variables are defined as shown in Table 2.



Furthermore, the measurement of the variables is explained through the personal homepage of a “hotel sleep tester” (as in Figure 2).



Contribution: the number of content posts contributed by the following node    V j   , as shown in Figure 2 “Contribution”, is 1525.



Interaction: Other members will have social interaction with the followed member    V j   , which is mainly reflected in the comments on the content posts contributed by    V j   , as shown in the “comment” in Figure 2. The value of interaction is the total number of comments received by member    V j   . As shown in Figure 2, the “Total number of comments” is 1717.



Helpfulness: If other members feel that the content contributed by    V j    is helpful, they will like the content, such as through the “Like” function in Figure 2. The value of helpfulness is the total number of likes obtained by member    V j   . As shown in Figure 2, the “Total number of likes” is 6624.



In-degree: Member    V j    has a number of fans. As shown in Figure 2, the “In-degree” is 977.



Structural equivalence: this refers to the number of members that establish relationships with both    V i    and    V j   , in which the larger the value, the stronger the structural equivalence.



Homophily: the absolute value of the difference between the level of    V i    and    V j   , in which the smaller the value, the higher the homophily.



Reciprocity: if    V j    is a follower of    V i   , the value is 1 and otherwise the value is 0.



Out-degree: The number of members followed by member    V j   . As shown in Figure 2, the “Out-degree” is 27.



Level: The level of member    V j   . As shown in Figure 2, the “Level” is 7.



Survival time: the duration member    V j    has been in the consumer advice network, expressed as the length of time between the moment of registration and December 2020, in months.




4.4. Data Analysis


In this section, we used the software IBM SPSS 21.0 to process the collected data, including descriptive statistics and a correlation analysis, as well as the regression analysis in Section 5. Table 3 shows the descriptive statistics with data sample n = 1356. Table 4 shows the results of the correlation analysis between variables with the number of variables v = 10.





5. Empirical Analysis


5.1. Model


Since we wanted to study whether the potential relationship is established and whether the independent variables are constantly changing over time, it was difficult to apply traditional linear and logit models, thus we mainly used the survival model here.



Survival analysis was originally used mainly in biomedical research, focusing on the duration of a particular event, which in this paper refers to the establishment of network relationships. Due to its superiority in addressing temporal variables, this model has since been widely used in other fields such as criminology, economics, sociology, etc. Survival analysis is also widely used in the field of marketing, mostly to analyze consumer decisions and product diffusion [84,85]. One of the more widely used models in survival analysis is the Cox Proportional Hazard Model (Cox PHM) and this paper also focuses on this model form. The model is as follows in Equation (1):


   h i    t ,  X i      =  h 0   t  × exp   β  X  i t      



(1)







Here,    h i    t ,  X i      represents the conditional probability that the event of study object i does not occur at time t−1 but occurs at time t.    h 0   t    represents the baseline probability that the event occurs at time t, similar to the constant term in a linear model.    X  i t     represents the vector of covariates affecting the magnitude of the probability of event occurrence, which in this paper mainly refers to user behavior, network structure, and control variables. β is the parameter to be estimated corresponding to the covariates.   exp   β  X  i t       represents the effect of variables on the probability of event occurrence. If the value is greater than 1, it means that the variables will increase the probability of event occurrence. If the value is less than 1, it means that the variables will decrease the probability of event occurrence.




5.2. Relationship Establishment


In order to show the formation process of the relationship in the consumer advice network more intuitively, we present the evolution of the entire network through a network diagram. We divided the evolution of the network into four stages, starting from the initial stage of network establishment (December 2010) and then presenting it every three years. Although this is only a rough display, some simple conclusions can be drawn from Figure 3 (only nodes with an in-degree greater than 10 are shown): firstly, the network shows a dynamic change process as new nodes continue to join the network and new relationships are formed; and secondly, the formation of network relationships is extremely heterogeneous, with some nodes establishing more relationships and others very few.



We also conducted frequency statistics on the in-degree of network members. Figure 4 shows the frequency distribution. We found that most members have less than 10 relationships and fewer members have more than 1000 relationships. Therefore, only a few members established a large number of relationships and became opinion leaders in the consumer advice network. Our research question asks why these members become opinion leaders.




5.3. Regression Analysis


This paper uses IBM SPSS Statistics software (version 21) to estimate the coefficients of each variable using the “analysis-survival function-Cox regression” path. The main coefficients were estimated as shown in Table 5.



In Model 1, we first considered the effect of content contribution. From the regression results, it can be seen that the content contribution is positively correlated with the establishment of the relationship(B = 0.090, p < 0.001). That is, hypothesis H1, “The more content a member contributes, the more other members will establish a relationship with him/her and the more likely he/she is to become an opinion leader”, is supported.



From the perspective of network structure, the establishment of a relationship has the characteristics of preferential attachment (B = 0.170, p < 0.001). That is, hypothesis H4, “The more followers a member has, the more other members will establish a relationship with him/her and the more likely he/she is to become an opinion leader”, is supported. However, when the number of fans (in-degree) is squared, the coefficient becomes 0, which shows that this effect is not linear but rather diminishes the margin.



In addition, the homophily among members also has a positive impact on the establishment of relationships(B = 0.150, p < 0.01). Therefore, hypothesis H5, “In consumer advice networks, homophily positively affects the establishment of network relationships”, is supported.



From the perspective of relationship norms, the stronger the structural equivalence between members, the more likely it is to establish relationships, which reflects the role of overlap in network structures in promoting the establishment of network relationships (B = 0.941, p < 0.01). Additionally, its effect is far greater than that of other factors. That is, hypothesis H6, “In consumer advice networks, structural equivalence positively affects the establishment of network relationships ”, is supported.



Hypotheses H4, H5, and H6 are consistent with the findings of previous studies. In traditional social networks, collaborative networks, and offline networks, preferential attachment mechanisms [86], structural equivalence [87], and homophily [88,89,90] play very important roles in the establishment of network relationships, in the development of cooperation, and in the formation of alliances.



However, hypothesis H7, “In consumer advice networks, reciprocity positively affects the establishment of network relationships”, is not supported in this study. This conclusion is different from acquaintance social networks. In traditional acquaintance social networks, reciprocity has a strong positive impact on the establishment of network relationships. The reason is that in the consumer advisory network, members mainly engage in information acquisition and exchange. Members pay attention to opinion leaders but they do not draw the attention of opinion leaders to them. This shows that the exchange of information does not have the feature of reciprocity.



In Model 2, we further discussed the influence of behavioral activities on the establishment of relationships. The social interaction of members in the network has a positive effect on the establishment of relationships (B = 0.060, p < 0.001). Therefore, Hypothesis H2,“The more actively a member interacts online, the more other members will establish a relationship with him/her and the more likely he/she is to become an opinion leader”, is supported. In addition, the total helpfulness of the content contributed by influencers has a positive effect on the establishment of relationships (B = 0.020, p < 0.005). Hypothesis H3, “The more helpful content a member contributes, the more other members will establish a relationship with him/her and the more likely he/she is to become an opinion leader”, is supported.



The results of hypothesis H2 and hypothesis H3 were consistent with the results of previous studies. For example, Li suggested that in social blogs with word-of-mouth (WoM) marketing, an opinion leader, who is normally more interconnected and has a higher social standing, can deliver product information, provide recommendations, give personal comments, and supplement professional knowledge, which helps companies to promote their products [42].



In Model 3, we tested the robustness of the above analytical results by including the control variables in the regression model. The results from model 3 show that the conclusions obtained in model 1 and model 2 are valid in model 3, thus the results of the model are robust.




5.4. Comparative Analysis


To further explore the relationship between influencers’ online behavioral activities, the network structure, and opinion leader formation, a comparative analysis of opinion leaders and non-opinion leaders was conducted.



Firstly, the influencers in consumer advice networks were classified according to the criteria proposed by the existing literature. Regarding the classification of opinion leaders in social networks, Trusov et al. stated that the top 20% of influential network nodes in the network are opinion leaders [91], while Goldenberg et al. classified them based on the degree criterion. In this study, the influencers who ranked in the top 20% in terms of the number of followers (i.e., in-degree) were set as opinion leaders [92]. Table 6 shows the mean values of variables and Figure 5 shows the results of the comparison between opinion leaders and non-opinion leaders.



As seen in Figure 5, there are differences in the behavioral activities and network structure between opinion leaders and non-opinion leaders; however, are there statistically significant differences? To answer this question, we used IBM SPSS Statistics software (version 21) to perform an analysis of variance on the two groups. In terms of the level, there was no significant difference between opinion leaders (MOL = 6.60) and non-opinion leaders (MN-OL = 6.38; F = 1.379, p = 0.243). However, there was a significant difference in the survival time of the two groups (MOL = 102.11, MN-OL = 78.45; F = 61.721, p < 0.001). From the regression analysis, we found that level and survival time did not affect the establishment of the relationship. However, the above results show that the survival time of opinion leaders was significantly longer than that of non-opinion leaders.



In terms of the out-degree, there was no significant difference between opinion leaders (MOL = 98.25) and non-opinion leaders (MN-OL = 128.25; F = 0.392, p = 0.533). There was a significant difference in the number of fans (i.e., in-degree) between the two groups (MOL = 1392.85, MN-OL = 183.09; F = 277.217, p < 0.001).



In terms of behavioral activities, there was a significant difference in the amount of content contributed by the two groups (MOL = 421.85, MN-OL = 179.46; F = 18.914, p < 0.001). There was a significant difference in the number of comments received by the two groups (MOL = 692.90, MN-OL = 221.63) (F = 44.796, p < 0.001).



There was also a significant difference in the number of likes obtained by the two groups (MOL = 1610.20, MN-OL = 498.79; F = 28.224, p < 0.001). The above results show thatin order to become an opinion leader in a consumer advice network, it is essential to actively contribute content and participate in interaction.





6. Conclusions


This paper investigates the factors influencing network relationship-building through the online behavioral activities and network structure data of 1356 hotel sleep testers in a Chinese travel online content community (http://tips.qunar.com/, accessed on 2 May 2005).Through a study of network relationship-building and a comparison of opinion leader and non-opinion leader data, we obtained several important conclusions.



	(1)

	
In consumer advice networks, members’ online behavioral activities, including content contributions, social interactions, and help provided to other members, are key factors in attracting network members to build network relationships. Active members are highly likely to become influencers or opinion leaders, contributing to the sustainability of the network. These findings are consistent with previous results in traditional social networks. For example, in traditional social networks, influential nodes are activeness in the group and the most content contribution [93,94].




	(2)

	
Network structures of members, such as in-degree, structural equivalence, and homophily, also play very important roles in the establishment of network relationships. However, reciprocity, which is more influential in acquaintance networks, does not play a significant role in consumer advisory networks. This is the main difference between acquaintance social networks and para-social relationship networks found so far. Reciprocity is prevalent in strongly linked relationship networks and has a significant impact on the stability and sustainability of social networks [95,96,97].




	(3)

	
An analysis of variance (ANOVA) was conducted on the network structure and on the behavioral activity data of opinion leaders and non-opinion leaders. The results further support the above findings that the key factors for network members to become opinion leaders include in-degree, content contributions, social interactions, and helpfulness.








7. Discussion and Future Directions


7.1. Theoretical Contribution


First, this paper enriches the study of social networks by dividing them into two categories: traditional social networks and consumer advice networks. The most essential difference between the two is that the network relationship in social networks is a socially embedded relationship that reflects people’s connection in real life and thus is a strong relationship; however, the relationship in consumer advice networks is a virtual relationship that exists independently of real life and thus is a weak relationship. Moreover, in social networks, network nodes establish relationships mainly for social interaction and thus for emotional support, while in consumer advice networks, network relationships are established mainly for information acquisition.



Second, this study also explores the construction of relationships in consumer advice networks, showing the mechanism of network formation. For consumer advice networks, the role of network relationships is information acquisition, thus network members are most likely to establish relationships with those who can provide rich information and thus they realize the value of the relationship.



Last but not least, this study also deepens the understanding of behavioral activities. Previous research on behavioral activities has focused more on their impact on consumers’ purchase decisions. In contrast, our study shows that behavioral activities (e.g., contributing content, interacting with information, and liking) play an equal role in the establishment of online relationships and in the formation of opinion leaders.




7.2. Suggestions for the Sustainable Development of CANs


The Internet has moved from Web 1.0 to 2.0 and now into the mobile Internet era. The SoLo Moization of consumer behavior, i.e., social, location, and mobile elements, drives the socialization of consumer decision-making, with 70% of consumers relying on e-WOM as a source of information. For this reason, many companies are shifting from traditional advertising models to digital content marketing models, as well as social media influencer marketing models. Therefore, companies need to gain insight into the evolution mechanism of consumer advice networks as well as into the opinion leadership formation mechanism.



Firstly, it is possible to establish trusting relationships with opinion leaders early on. This requires companies to identify potential opinion leaders through social network analysis methods as early as possible and to establish both interaction and trust relationships with them in advance.



Second, companies can cultivate their own opinion leaders from the consumers’ perspective. Opinion leaders have their own formation mechanisms and companies can fully apply the formation law revealed in this study to cultivate their own opinion leaders.



Again, companies can provide appropriate information according to the needs of opinion leaders and use their influence to serve their marketing activities. As an important information source in consumer advice networks, the information released by opinion leaders has an important influence on other network members.



Finally, companies can use social media to establish their own consumer advice networks. The formation of an opinion leader is essentially the establishing of a community or a group of people with common interests that establish their own community around certain influential opinion leaders. Companies can leverage the unique needs and behavior patterns of these members to establish communities that are attached to their own brands. Some successful examples include Xiaomi’s fan community built by Xiaomi Mobile Corporation and WeChat fan groups built by NIO Automotive Corporation.




7.3. Future Directions


Consumer advice networks emerged in the context of SMI marketing and online community marketing. The sustainability of consumer advice communities still faces many issues. For example, unlike the strong social relationships constructed between acquaintance social networks, consumer advice networks are mainly para-social relationships constructed between strangers [98]. Additionally, exploring the process of relationship construction between influencers and consumers by introducing communication theories, such as para-social interaction and para-social relationships, is an important research question [99,100,101]. The issue of trust between consumers and influencers is another important research direction in consumer advice networks [19,31,102]. Consumer identification with communities [103,104], mechanisms of cooperation between companies and opinion leaders in the community, and companies’ management strategies for the community are also urgent future research questions [105].These are the key issues that affect the sustainability of consumer advice communities.
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Figure 1. Research model. 
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Figure 2. Schematic diagram of hotel sleep testers’ homepage. 
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Figure 3. Evolution of consumer advice network. 
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Figure 4. Frequency distribution of the in-degree. 
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Figure 5. Comparison between opinion leaders and non-opinion leaders. 
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Table 1. Characteristics of the two types of networks.






Table 1. Characteristics of the two types of networks.










	
	Social Networks
	Consumer Advice Networks





	Relationship Type
	Social relationships such as friends, colleagues, and relatives
	Information flow relationship;

information sharing and access



	Both sides of the relationship
	Acquaintances
	Strangers



	Relationship strength
	Stable relationships; strong links
	Relationships are unstable and can be built and broken at any time



	Member needs
	Emotional interaction; information sharing
	Information sharing; product and service information acquisition



	Examples
	WeChat, QQ, and Facebook
	Xiaohongshu and Mushroom Street







Notes: the contents of Table 1 are summarized by the authors.
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Table 2. Variable explanation.






Table 2. Variable explanation.





	

	
Variable

	
Calculation Method






	
Dependent

variable

	
Relationship

establishment

	
If the potential relationship    E  i j     is not established at time t, it takes the value 0; otherwise, it takes the value 1.




	
Independent variables

	
Contribution

	
The number of comments contributed by    V j    at time t.




	
Interaction

	
The total number of comments received by    V j    at time t.




	
Helpfulness

	
The total number of likes obtained by    V j    at time t.




	
Independent variables

	
In-degree

	
Number of followers of    V j    at time t.




	
Structural equivalence

	
Number of nodes that establish relationships with both    V i    and    V j    at time t.




	
Homophily

	
The absolute value of the difference between the level of    V i    and    V j    at time t.




	
Reciprocity

	
At time t, the value is 1 if    V j    is a follower of    V i   ; otherwise, the value is 0.




	
Control variables

	
Out-degree

	
The number of other members that    V j    follows at time t.




	
Level

	
The level of    V j    at time t.




	

	
Survival time

	
The duration member    V j    has been in the network, expressed as the length of time between the moment of registration and December 2020, in months.
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Table 3. Descriptive statistics.






Table 3. Descriptive statistics.





	No.
	Variable
	Mean
	Max
	Min
	SD





	1
	Contribution
	227.94
	1524
	7
	242.27



	2
	Interaction
	315.88
	1810
	8
	338.26



	3
	Helpfulness
	721.07
	6624
	23
	944.89



	4
	In-degree
	425.04
	2680
	56
	565.81



	5
	Structural equivalence
	1.62
	7
	0
	1.89



	6
	Homophily
	1.86
	6
	0
	1.32



	7
	Reciprocity
	0.43
	1
	0
	0.50



	8
	Out-degree
	122.25
	1000
	1
	191.17



	9
	Level
	6.42
	7
	4
	0.77



	10
	Survival time
	86.56
	132
	23
	30.76







Notes: Sample n = 1356.The data analysis was conducted using IBM SPSS 21.0 software.
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Table 4. Correlations between all the variables.
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	No.
	Variable
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10





	1
	Level
	1
	
	
	
	
	
	
	
	
	



	2
	Out-degree
	−0.386 **
	1
	
	
	
	
	
	
	
	



	3
	In-degree
	0.059
	−0.008
	1
	
	
	
	
	
	
	



	4
	Contribution
	0.472 **
	−0.167
	0.371 **
	1
	
	
	
	
	
	



	5
	Interaction
	0.441 **
	−0.196
	0.535 **
	0.841 **
	1
	
	
	
	
	



	6
	Helpfulness
	0.390 **
	−0.169
	0.453 **
	0.859 **
	0.912 **
	1
	
	
	
	



	7
	Homophily
	0.119
	0.079
	−0.007
	0.057
	0.013
	−0.063
	1
	
	
	



	8
	Structural equivalence
	−0.027
	−0.103
	−0.210 *
	−0.228 *
	−0.264 **
	−0.207 *
	−0.110
	1
	
	



	9
	Reciprocity
	0.017
	−0.202 *
	0.102
	−0.054
	−0.048
	−0.030
	−0.387 *
	0.427 **
	1
	



	10
	Survival time
	0.047
	−0.075
	0.474 **
	0.275 **
	0.458 **
	0.394 **
	−0.051
	−0.055
	−0.047
	1







Notes: Sample n = 1356, * p < 0.05, ** p < 0.01, and *** p < 0.001. The data analysis was conducted using IBM SPSS 21.0 software.
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Table 5. Coefficient estimation.






Table 5. Coefficient estimation.





	

	
Variables

	
Model 1

	
Model 2

	
Model 3




	
Coefficient

	
Hazard Rate

	
Coefficient

	
Hazard Rate

	
Coefficient

	
Hazard Rate






	
Behavioral activity

	
Contribution

	
0.090 ***

	
1.094

	
0.050 ***

	
1.051

	
0.050 ***

	
1.051




	
Interaction

	

	

	
0.060 ***

	
1.062

	
0.054 ***

	
1.055




	
Helpfulness

	

	

	
0.020 **

	
1.020

	
0.020 ***

	
1.020




	
Networkstructure

	
In-degree

	
0.170 **

	
1.017

	
0.190 **

	
1.019

	
0.107 **

	
1.113




	
In-degree 2

	
0.000 ***

	
1.000

	
−0.002 ***

	
0.998

	
−0.002 ***

	
0.998




	
Structural equivalence

	
0.941 **

	
2.562

	
0.471 **

	
1.602

	
0.326 **

	
1.385




	
Homophily

	
0.150 **

	
0.985

	
0.122 **

	
1.129

	
0.145 **

	
1.156




	
Reciprocity

	
0.070

	
1.073

	
0.065

	
1.067

	
0.060

	
1.062




	
Controlvariables

	
Out-degree

	

	

	

	

	
0.002

	
1.002




	
Level

	

	

	

	

	
0.319

	
1.376








Notes: Sample n = 1356, * p < 0.05, ** p < 0.01, and *** p < 0.001. The data analysis was conducted using IBM SPSS 21.0 software.
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Table 6. Mean value of each variable.






Table 6. Mean value of each variable.





	

	

	
Level

	
SurvivalTime

	
Out-Degree

	
In-Degree

	
Contribution

	
Interaction

	
Helpfulness






	
Opinion leaders

	
Mean

	
6.60

	
102.11

	
98.25

	
1392.85

	
421.85

	
692.90

	
1610.20




	
Non-opinion leaders

	
Mean

	
6.38

	
78.45

	
128.25

	
183.09

	
179.46

	
221.63

	
498.79




	
ANOVA

	

	
F = 1.379

p = 0.243

	
F = 61.721

p < 0.001

	
F = 0.392

p = 0.533

	
F = 277.217

p < 0.001

	
F = 18.914

p < 0.001

	
F = 44.796

p < 0.001

	
F = 28.224

p < 0.001




	
Overall

	
Mean

	
6.42

	
83.76

	
122.25

	
425.04

	
227.94

	
315.88

	
721.07




	
Max

	
7.00

	
132.00

	
1000.00

	
2680.00

	
1524.00

	
1810.00

	
6624.00




	
Min

	
4.00

	
34.00

	
1.00

	
56.00

	
7.00

	
8.00

	
23.00




	
SD

	
0.77

	
18.52

	
191.17

	
565.81

	
242.27

	
338.26

	
944.89








Notes: the analysis of variance was done by IBM SPSS 21.0 software.
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