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Highlights

	•We build a novel expert system to create an optimal strategy for increasing network size on Facebook.

	•An unprecedented variety of data (426 predictors) were obtained from 5488 Facebook users.

	•The system is built using Random Forest and a Genetic Algorithm.

	•It is a viable strategy for increasing network size.

	•A list with the top predictors is provided.




Abstract
This paper aims to create an expert system that yields an optimal strategy for increasing network size on Facebook. Data were obtained from 5488 Facebook users by means of a custom-built Facebook application. We computed a total of 426 variables. Using these data we estimated a predictive model of network size which is subsequently used in a prescriptive model. The former is estimated with Random Forest and the latter with a Genetic Algorithm. The results indicate that the proposed expert system can identify an optimal social media strategy. The system delivers concrete recommendations about, for example, the optimal time between status updates. The analysis reveals that network size can be increased by 61% if the optimal strategy is adopted. This study contributes to literature in the following two ways. First it devises a novel prescriptive social media expert system relying on an unprecedented variety of social media data. The results indicate that the system is effective and a viable strategic tool for increasing network size. Second it provides a list of the top drivers allowing future research to build similar systems efficiently.





Introduction
With 1.35 billion monthly active users and 864 million daily users on average [24], Facebook has become an important communication channel to interact with peers and customers [27], [48] and distribute news in general. For advertisers, Facebook has evolved to become a chief advertising channel next to TV, print and radio. At the same time increasingly more questions are being raised about the platform׳s advertising effectiveness and how to increase it. One of those questions is ‘How to increase advertising reach on Facebook?’.
There are three main strategies to increase advertising reach, called post reach, on Facebook: (1) improve the effectiveness of a post (e.g., [16], [18], [39]), (2) increase network size (e.g., [40], [43]), and (3) buy more reach. The former two strategies are called organic strategies and the latter strategy is called a paid strategy. While paid advertising has been heavily researched (e.g., [1], [19], [20], [28]), literature on organic strategies is very scarce. The first strategy focuses on adapting the characteristics of a post (length, type, and timing) to increase the number of likes and comments it receives [39]. In turn, an increased number of likes and comments will result in Facebook showing the post to more Facebook users and hence increasing the post׳s reach. However, this does not necessarily increase the size of the network. A post may be very effective, but if the poster only has a very small network, posts will still have a small reach. The second strategy adopts a more holistic approach by analyzing the user׳s entire behavioral pattern on Facebook. In contrast to the first strategy, the focus is not on trying to increase the effectiveness of a post, on a post-by-post basis, but on improving the effectiveness of all of a user׳s posting behavior. Examples of this strategy are determining the optimal number of photos, videos, links and status updates to post, which pages a user should like or, how much time should go by before posting something new. Finally, the third strategy entails paying Facebook to increase a post׳s reach beyond its organic reach. Apart from paying Facebook, no further action is required from the poster.
This study focuses on the second strategy, increasing network size, because of the following two main reasons. First, we assume that practitioners are initially interested in increasing their posts׳ reach organically before they start paying for extra reach. Second, the network size strategy has been under-researched as opposed to the first strategy. While there is some extant literature on the second strategy, studying the associations between profile elements and network size [40], [43], these studies do not give clear guidance on which actions are required to increase network size.
In this paper we attempt to fill this gap by devising a novel prescriptive social media expert system relying on an unprecedented variety of social media data. The system is aimed at providing recommendations to maximize one׳s network size. We provide a detailed description of the expert system׳s different components along with a list of the top variables, allowing future research to build similar systems efficiently.
The remainder of this paper is structured as follows. In the next section we provide a literature review on studies that explain network size on Facebook in order to highlight our contribution. Next, we elaborate on the methodology including the expert system, data, variables, analytical techniques and performance evaluation. In the penultimate section we discuss our findings and their implications. In the final section we address the limitations and avenues for future research.



Section snippets
Literature review
To the best of our knowledge only two articles have been published that investigate the drivers of Facebook network size using Facebook data. Lampe et al. [40] collected data from 30,773 Facebook users through web crawling. They found that the amount of information in profiles is weakly related to number of friends. Conversely, the presence of information, versus no information at all, was found to be strongly related. Professional/educational variables, demographic variables (e.g., gender) and 
Expert system
The expert system (Fig. 1) starts by extracting live data from Facebook users with their authorization. Next, data are transformed yielding the variables in Appendix A. Using Random Forest [6] we then estimate a predictive model of network size. This model is used to assess the importance of specific variables. In the prescriptive engine, the top n drivers are selected to be optimized by a Genetic Algorithm. The number of variables is a parameter to be set by the user. The Genetic Algorithm
Discussion of results
The predictive model has a RMSEP of 299.25 and explains 36.6% of the total variance. Given that the response to be predicted is based on human behavior, these values indicate a strong model. Table 2 summarizes the results of the prescriptive model on the test set. The improvement is the predicted number of friends using the optimized data for the three variables divided by the predicted number of friends using the original data. The median increase in number of friends is 60.9% if the user
Conclusions and practical implications
In this paper we developed a social media expert system capable of identifying an optimal strategy for increasing network size on Facebook. The system makes use of an unprecedented variety of social media data and makes concrete recommendations. Our contribution to literature is twofold. First, the analyses show that network size can be increased by 61% if the optimal strategy is adopted. Using variable plots we provided insight into the effectiveness of the prescriptive model. For all
Limitations and future research
The first limitation is selection effects. It might well be possible that the users that are unwilling to share their data (i.e., use our application) may be different from the users in our recruited sample. Web crawling, another method of obtaining Facebook data, also suffers from the limitation that private profiles cannot be crawled [43]. Although our approach (using an application with an authorization box) does extract data from users with a private profile, it suffers from the limitation
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Show abstract
Social media retailing (SMR) platform becomes popular nowadays. It is characterized by creative combination of content creation and product selling, which differs from traditional e-tailing (TE) with product selling alone. Motivated by the real-world practices like social media platforms “TikTok” and douyin.com, we endeavor to study if the SMR model performs better than the TE model in a monopoly setting. By building a stylized economic model, we find that the SMR model does not always outperform the TE model. Specifically, when the SMR platform collects less commission from the seller than the TE platform, the seller, consumers, and the social welfare all benefit more from the SMR model, while the platform benefits more from the SMR model if and only if the creator's social influence is high enough or the cost of content creation is small enough. For the incentive structure of the content rewards in the SMR model, we find that a strong incentive mechanism (e.g., the quadratic form) is more powerful than a weak one (e.g., the linear form). The previous one will encourage the creator to choose a much higher quality level of content creation and meanwhile allow the platform, consumers, and social welfare to become better off. Counterintuitively, providing more generous content rewards is not always helpful for the creator (seller) and it may reduce her profit. Our findings will guide the platform to effectively design incentive mechanisms to boost the content creation and retailing in the SMR model and help the influencers efficiently create contents, engage their followers (fans), and price their products sold on the SMR platform.




	Effect of seeding on the benefits of the manufacturer and retailer
2021, Computers and Industrial Engineering
Citation Excerpt :
Bapna and Umyarov (2015) showed that peer influence over the social network can drive product purchase behavior. Ballings, Poel, and Bogaert (2016) also devoted to creating an expert system that yields an optimal strategy for increasing network size on Facebook so as to increase advertising reach. Researchers have also conducted quantitative research on the effects of product reviews and other communications among consumers on pricing and profits.



Show abstract
Social network effects allow firms to deploy seeding strategies wherein free, new products are distributed to a select few consumers to promote product information diffusion and stimulate utility of consumers. This paper discusses the manner that seeding strategy affects the pricing decisions and sales activities of a supply chain by comparing three scenarios: No Seeding strategy (NS), Manufacturer Seeding strategy (MS) and Retailer Seeding strategy (RS). The analytical results show that seeding strategy is better than no seeding strategy for supply chain members under certain conditions and the supply chain can choose higher prices when seeding strategies are employed. Moreover, the optimal strategy choices for the supply chain are as follows: when the prior of the quality is smaller than a threshold, implementing seeding strategy is a better choice and MS is optimal; if not, no seeding is better; the retailer has no incentive to seed all the time only if the manufacturer is incapable and the prior is small.




	On the optimal marketing aggressiveness level of C2C sellers in social media: Evidence from china
2019, Omega (United Kingdom)
Citation Excerpt :
Social media has effectively cultivated UGC [15]. New ideas to monetize social networks and UGC have encouraged more and more sellers to create public accounts in social media and to increase the number of followers [5]. By leveraging the power of eWOM, sellers can disseminate the news of their products to a large number of potential customers.



Show abstract
Social media has become a widely used marketing tool for reaching potential customers. Because of its low cost, social media marketing is especially appealing to customer-to-customer (C2C) sellers. Customers can also benefit from social media marketing by learning about products and by interacting with sellers in real time. However, a seller’s marketing microblogs may backfire on her for dominating the social space. Defining the marketing popularity as the average number of likes each seller receives per marketing-related microblog and defining the marketing aggressiveness level as the proportion of her marketing-related microblogs, this paper empirically quantifies the optimal level of marketing aggressiveness in social media to achieve the maximum popularity. We gather the data from China’s largest microblogging platform, Sina Weibo, and the sellers in our sample are from China’s largest C2C online shopping platform, Taobao. We find that the empirical relationship between the marketing aggressiveness level and the marketing popularity follows an inverted U-shape curve, where the optimal level is around 30%. In addition, we find a saturation effect of the number of followers on marketing popularity after it reaches around 100,000. Our findings imply that social media marketing should not overlook customers’ social needs. Our measure of marketing aggressiveness provides a dynamic business metric for practitioners to monitor so as to improve their marketing and managerial decision making process.




	Editorial to the special issue "business analytics"
2016, Omega (United Kingdom)





	The added value of Facebook friends data in event attendance prediction
2016, Decision Support Systems
Citation Excerpt :
Facebook is a large-scale social media platform with 1.55 billion monthly active users and 894 million daily active users [32] and has grown to the point of becoming an important channel for social contact [30,64] and product promotion [15,11].



Show abstract
This paper seeks to assess the added value of a Facebook user's friends data in event attendance prediction over and above user data. For this purpose we gathered data of users that have liked an anonymous European soccer team on Facebook. In addition we obtained data from all their friends. In order to assess the added value of friends data we have built two models for five different algorithms (Logistic Regression, Random Forest, Adaboost, Neural Networks and Naive Bayes). The baseline model contained only user data and the augmented model contained both user and friends data. We employed five times two-fold cross-validation and the Wilcoxon signed rank test to validate our findings. The results suggest that the inclusion of friends data in our predictive model increases the area under the receiver operating characteristic curve (AUC). Out of five algorithms, the increase is significant for three algorithms, marginally significant for one algorithm, and not significant for one algorithm. The increase in AUC ranged from 0.21%-points to 0.82%-points. The analyses show that a top predictor is the number of friends that are attending the focal event. To the best of our knowledge this is the first study that evaluates the added value of friends network data over and above user data in event attendance prediction on Facebook. These findings clearly indicate that including network data in event prediction models is a viable strategy for improving model performance.
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