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Research Proposal on Social Network Recommendation Systems Nabi A. Rezvani 1 Introduction Recommendation systems have been the topic of a lot of research works since about fifteen years ago. Remarkable amount of research activities have been dedicated to tackling challenges of classical recommendation techniques. Emergence of social network in recent years has introduced varied interesting study areas, especially those of cross relevance with recommendation domain. Along with social network-specific recommendations that can be offered to their users,data and structure contained in social networks can potentially make very useful contributions to improvement of recommendation quality. This research aims at establishing a framework for social network recommendation, then proposing methods that utilize this framework for reinforcing recommendation, and finally demonstrating the proof of concept by evaluating the proposed method(s). 2 Literature Review 2.1 Recommendation Systems Recommender systems emerged as an independent research area in the mid-1990s when researchers started focusing on recommendation problems that explicitly rely on the ratings structure [3]. In its most common formulation, the recommendation problem is reduced to the problem of estimating ratings for the items that have not been seen by a user. Intuitively, this estimation is usually based on the ratings given by this user to other items and on some other information that will be formally described below. Once we can estimate ratings for the yet unrated items, we can recommend to the user the item(s) with the highest estimated rating(s). Most traditional recommender systems are either based on content mining approaches, or CF (collaborative-filtering) approaches, or a combination of both through various models [3, 4]. Content-based methods measure the similarity of the recommended item (target item) to the ones that a target user (i.e., user who receives recommendations) likes or dislikes based on item attributes. On the other hand, collaborative filtering finds users with tastes that are similar to the target users’ based on their past ratings. Collaborative filtering will then make recommendations to the target user based on the opinions of those similar users. 2.2 Recommendation in Social Networks Recommendation systems and their cross research with social networks have recently attracted remarkable attention. The contribution of the social network data that can augment the quality of recommendation on various aspects, or what kind of recommendation can be offered to social network users, are both subjects of this research area. There are findings in the sociological and psychological disciplines that point to the relevance of a person’s social network in determining their tastes, preferences, and activities. It is believed that we share many attributes with the people close to us. This fact, which is called “the principle ofhomophily” [2], is the key for the most research work performed on social network recommendations. Reversing this principle suggests that, if we have information about the connections in a person’s network, we can infer some of the person’s attributes. On the other hand, trust in social networks is the other factor that improves the recommendation quality. Trust can be defined as the expectancy of an agent to be able to rely on some other agents’ recommendations [6]. The setup is that we leverage social network to reach information, and then use the trust relationship to filter those information.



2.3 Social Network Analysis and Graph Mining Social Network Analysis (SNA) [11] is the study of relations between individuals including the analysis of social structures, social position, role analysis, and many others. Normally, the relationship between individuals, e.g., kinship, friends, neighbors, etc. are presented as a network. Traditional social science involves the circulation of questionnaires, asking respondents to detail their interaction with others. Then a network can be constructed based on the response, with nodes representing individuals and edges the interaction between them. This type of data collection confines traditional SNA to a limited scale, typically at most hundreds of actors in one study. Normally, a social network is represented as a graph. How to mine the patterns in the graph for the social network analysis tasks becomes a hot topic thanks to the availability of enormous social network data. Like every SNA task, we can utilize graph mining applications for social network analysis to improve the recommendation in social networks from different perspectives. 2.4 Challenges Recommender systems still face many challenging problems, for which we aim to propose solutions by utilizing social network data. First, there are demands for further improvements on the prediction accuracy of recommender systems. The improvement in the prediction accuracy can increase user satisfaction, which in turn leads to higher profits for those e-commerce websites. Second, algorithms for recommender systems suffer from many issues. For example, in order to measure item similarity, contentbased methods rely on explicit item descriptions. However, such descriptions may be difficult to obtain for items like ideas or opinions. Collaborative filtering has the data sparsity problem and the cold-start problem [3]. In contrast to the huge number of items in recommender systems, each user normally only rates a few. Therefore, the user/item rating matrix is typically very sparse. It is difficult for recommender systems to accurately measure user similarities from those limited number of reviews. A related problem is the cold-start problem. Even for a system that is not particularly sparse, when a user initially joins, the system has none or perhaps only a few reviews from this user. Therefore, the system cannot accurately interpret this user's preference. To tackle those problems, two approaches have been proposed [9, 10]. The first approach is to condense the user/item rating matrix through dimensionality reduction techniques such as Singular Value Decomposition (SVD) [10]. By clustering users or items according to their latent structure, unrepresentative users or items can be discarded, and thus the user/item matrix becomes denser. However, these methods do not significantly improve the performance of recommender systems, and sometimes make the performance even worse. The second approach is to "enrich" the user/item rating matrix by 1) introducing default ratings or implicit user ratings, e.g., the time spent on reading articles; 2) using half-baked rating predictions from contentbased methods; or 3) exploiting transitive associations among users through their past transactions and feedback. These methods improve the performance of recommender systems to some extent. The prospective research tries to solve these problems from a different perspective. In particular, we intend to propose a new paradigm of recommender systems by utilizing information in social networks, especially that of social influence. 2.5 Advantages



Traditional recommender systems do not take into consideration explicit social relations among users, yet the importance of social influence in product marketing has long been recognized [32, 35]. Intuitively, when we want to buy a product that is not familiar, we often consult with our friends who have already had experience with the product, since they are those that we can reach for immediate advice. When friends recommend a product to us, we also tend to accept the recommendation because their inputs are trustworthy. Many marketing strategies that have leveraged this aspect of human nature have achieved great success. Additionally, the integration of social networks can theoretically improve the performance of current recommender systems. First, in terms of the prediction accuracy, the additional information about users and their friends obtained from social networks improves the understanding of user behaviors and ratings. Therefore, we can model and interpret user preferences more precisely, and thus improve the prediction accuracy. Second, with friend information in social networks, it is no longer necessary to find similar users by measuring their rating similarity, because the fact that two people are friends already indicates that they have things in common. Thus, the data sparsity problem can be alleviated. Finally, for the coldstart issue, even if a user has no past reviews, recommender system still can make recommendations to the user based on the preferences of his/her friends if it integrates with social networks. All of these intuitions and observations motivate us to design a new paradigm of recommender systems that can take advantage of information in social networks. 3 Problem Statement We first study the social network potentials for reinforcing recommendation task. This requires design of a framework for modeling social network contribution to recommendation. This model includes social network-specific data and structure in addition to classical data which is used in recommendation tasks. Building such a strong framework model facilitates performing different analyses and processing on data and finer outcome is expected to be achieved. Social network-specific recommendation methods will be examined alongside classical ones. Computational procedure will utilize graph analysis and mining techniques as major processing part. Figure 1 illustrates the outline of building blocks shaping the target social network recommendation system. 2 Methodology and Assessment The graph-based nature of social network related researches makes us develop a basis for processing data gathered from the social network [7]. We will address graph mining methods for analyzing and detecting useful patterns for the recommendation task. The most appropriate learning method will be selected by performing an adaptive study on state of the art alternatives. Quite a few research works have preferred graphical models over other learning and mining methods for this task [2, 8], but a more profound study seems necessary. We will need adequate amount of data from a running online social network (like Facebook, Twitter …). This becomes the dataset on which experiments will be run. As discussed in previous sections, we will address classical assessment criteria that recommendation systems generally deal with. Recommendation accuracy (in terms of precision and recall), improvements achieved on alleviating saprsity and cold-start problems are evaluation factors that we will consider.



Data



Model



Classical recommendation methods



Classical data used for recommendation



Framework model Value-added social network data



Analysis



Social network-specific recommendation methods



Graph analysis and mining algorithms



Figure 1 Outline of building blocks shaping social network recommendation system
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