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Abstract

Social computing has emerged as a common field of significance for researchers in information and social sciences. Social software, from email to blog, has fundamentally changed our ways of living, working, and interacting with each other. However, much before the advent of social computing, social networking was a concept in use. To the best of our knowledge, research in social networking and that in social computing are more disjoint in literature. This paper attempts to bring in the two areas into a stronger symbiosis bringing into a much more contextual setting. We endeavor to bring out successfully the interdisciplinary potential of the subject. In particular, it is found that there is no parallel work on metrics in social computing research literature in line with that in social networking research literature and the future work will consist of filling the gaps in such regards
.
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1. Introduction
Social computing  [IBMSC, MSSC, ChandWAVES08] and its variant known as social information processing [AAAIss08SIP] are emerging as new fields of computing systems for modeling social behavior in an information technological setting. Interestingly, emotion, personality and human behavior are increasingly becoming part of studies in information technology and such fields as affective computing [ChandIITK07]. [1, 2] have already become thrust areas to pursue for addressing many open research problems. Social software such as blogs, email, instant messaging, social network services, wikis, social bookmarking and other such instances are now blended with affective support too. Social computing involves behavior beyond single-user interactions and users act in cultural, social and organisational contexts.

1.1 Social Computing
Social computing is a general term for an area of computer science that is concerned with the intersection of social behavior and computational systems. It is used in two ways. In the weaker sense of the term, social computing has to do with supporting any sort of social behavior in or through computational systems. It is based on creating or recreating social conventions and social contexts through the use of software and technology. Social software not only serve as a media for social computing, but also support other kinds of software applications where people interact socially. In the stronger sense of the term, social computing has to do with supporting “computations” that are carried out by groups of people. Examples of social computing in this sense include collaborative filtering, online auctions, prediction markets, reputation systems, computational social choice, tagging, and verification games. The social information processing arena focuses on this sense of social computing.
Social computing enables people across the globe to communicate and share information cheaply and instantly for common causes of interest or goals. For example, expertise among the group members can be made use of through the applications of social computing. It draws the people closely knit and interwoven in the sprit of making a global village of community development by means of Internet wherein the community members are in geographically scattered locations. Group whiteboards used by project group members can lead every person to add a piece, here and there, to create something larger than anything a single person in the group could create. Apart from group whiteboards, social computing technology could use instant messaging clients and e-mail services. Companies across the world are no longer limited by international borders, distance, or by the time consumption of travel. Information can be shared user to user, or group to group with great simplicity. The study of social computing examines how this works, why it works, and how we as an intellectual community can make these technological advances better.
Social computing is an emerging cross-disciplinary field focused on the use of computing tools to facilitate social and collaborative interactions. It uses cyber infrastructure as a tool for building digital environments that support collaboration and interaction among people, data, information, and tools. It is concerned with the development, deployment, and assessment of tools ranging from e-mail and IM (instant messaging) to weblogs, wikis, and collaborative information management systems. Group mails in the form of mail lists, user groups, news groups are various approaches to social computing. Research Labs for Social Computing focus on the development of new collaborative tools for use in research, education, and industry, as well as on the adaptation, use, and effects of collaboration and communication tools in these contexts. For example, Rochester Institute of Technology, USA has such a lab. Software firms such as IBM and MS also now focus on social computing research groups [IBMSC, MSSC].
1.2 Social Media
“Social media” refers to a quickly growing number of web sites, such as blogs, wikis, Flickr, and Del.icio.us, whose content is primarily user-driven. In the process of using social media sites, users are generating content and adding metadata in the form of (1) tags: content annotations using freely-chosen keywords; (2) ratings: passive or active evaluation of content; and (3) social networks: where users designate others as friends so as to track their activities.
Social media is the use of electronic and Internet tools for the purpose of sharing and discussing information and experiences with other human beings. The term most often refers to activities that integrate technology, social interaction, and the construction of words, pictures, videos and audio. This interaction, and the manner in which information is presented, depends on the varied perspectives and "building" of shared mean social media or social networking (one example of social media) have a number of characteristics that make them fundamentally different from traditional media such as newspapers, television, books, and radio. Primarily, social media depend on interactions between people as the discussion and integration of words build shared-meaning, using technology as a conduit.

Social media is best understood as a group of new kinds of net-online media, which share most or all of the five characteristics- Participation, Openness, Conversation, Community and Connectedness. They are detailed as follows (1) Participation: social media encourages contributions and feedback from everyone who is interested. It blurs the line between media and audience.(2) Openness: most social media services are open to feedback and participation. They encourage voting, comments and the sharing of information. There are rarely any barriers to accessing and making use of content – password-protected content is frowned on. (3) Conversation: whereas traditional media is about „broadcast‟ (content transmitted or distributed to an audience) social media is better seen as a two-way conversation. (4) Community: social media allows communities to form quickly and communicate effectively. Communities share common interests, such as a love of photography, a political issue or a favourite TV show. (5) Connectedness: Most kinds of social media thrive on their connectedness, making use of links to other sites, resources and people.
There are basically 6 kinds of social media. However, innovation and change are rife. The various forms of social media are detailed as given subsequently.
1.2.1 Basic Forms of Social Media 
Social networks: these sites allow people to build personal web pages and then connect with friends to share content and communication. The biggest social networks are MySpace, Facebook and Bebo. 
Blogs: perhaps the best known form of social media, blogs are online journals, with entries appearing with the most recent first. 
Wikis: these websites allow people to add content to or edit the information on them, acting as a communal document or database. The best-known wiki is Wikipedia, the online encyclopedia which has over two million English language articles. 

Podcasts: audio and video files that are available by subscription, through services like Apple iTunes. 
Forums: areas for online discussion, often around specific topics and interests. Forums came about before the term „social media‟ and are a powerful and popular element of online communities. 

Content communities: communities which organise and share particular kinds of content. The most popular content communities tend to form around photos (Flickr), bookmarked links (del.icio.us) and videos (YouTube). 
Microblogging: social networking combined with bite-sized blogging, where small amounts of content ('updates') are distributed online and through the mobile phone network. Twitter is the clear leader in this field.
1.3 Social Information Processing
The connections between content, users and metadata create layers of rich interlinked data that is revolutionizing information processing by facilitating new methods of interacting with information. This is called “social information processing” (SIP). This allows users to collaborate implicitly (or explicitly) by leveraging the opinions and knowledge of others to solve problems such as information management, discovery, and personalization. In addition to improving individual user experience, social information processing may lead to new solutions to collective problems, such as ensuring fairness, managing common resources, etc. Another exciting possibility is that wholly new kinds of knowledge will emerge from the distributed activities of many users.
SIP facilitates collective knowledge sharing and collaborative problem solving. In [AAAIss08SIP], the issues and challenges associated with using social data were: information personalization and recommendation using social data; social networks, relations and trust ;tagging and emergent semantics ; communities, community management and user participation ; collective intelligence, "wisdom of crowds" and beyond ;methods for extracting knowledge from social data, including network analysis and probabilistic modeling techniques Social Information Processing is "an activity through which collective human actions organize knowledge." It is the creation and processing of information through the use of tools of the following sorts.
(i) Authoring tools: e.g., blogs 

(ii)Collaboration tools: e.g., wikis, in particular, e.g., Wikipedia 

(iii)Tagging systems: e.g., del.icio.us, Flickr, CiteULike Tagging has already attracted the interest of the AI community. While the initial purpose of tagging was to help users organize and manage their own documents, it has since been proposed that collective tagging of common documents can be used to organize information via an informal classification system dubbed a ``folksonomy.'' There is hope that folksonomies will eventually help fulfill the promise of the Semantic Web.
(iv)Social networking: e.g., Facebook, MySpace, Essembly . While users create social networks for a variety of reasons --- e.g., to track lives of friends or work or opinions of the users they respect --- network information is important for many applications. Globally, an information ecosystem may arise through the interactions among users, and between users and content. A community of users interested in a specific topic may emerge over time, with linkages to other communities giving insight into relationships between topics. 

(v)Collaborative filtering: e.g., Digg, the Amazon Mechanical Turk, Yahoo answers 

1.4 Social Network

A social network is a social structure made of nodes (which are generally individuals or organizations) that are tied by one or more specific types of interdependency, such as values, visions, ideas, financial exchange, friendship, kinship, dislike, conflict or trade. The resulting structures are often very complex.

A social network consists of Nodes (people) and Edges (Relationships). A social network is a map of the relationships between individuals, indicating the ways in which they are connected through various social familiarities ranging from casual acquaintance to close familial bonds. A description of the social structure between actors, mostly individuals or organizations.

The rest of the paper is structured as follows. In the next section, issues of social behavior w.r.t social computing, SIP, social media and social networks as related to emotion and personality are figured out. In section 3, an experimental account w.r.t to five blogs and a comparative study on them is presented. Section 4 presents 15 metrics for social network analyses. Section 5 concludes the paper.
2. Relating Emotion, Personality, and Social Behavior

Of late, research turned crucial w.r.t. modeling emotion and personality in cognitive, agent and robot architectures and the role of affective factors in social behavior. The issues include emotions, moods, personality traits, and attitudes. Areas such as social robotics, game development, affective HCI, and synthetic agents increasingly consider affective factors in developing believable, realistic and robust agents, and effective human-machine interfaces. For example, the work in [11] is an attempt to bring together researchers in diverse relevant areas such as affective computing, believable agents, game design, robotics, social computing, and the arts, to examine the roles of emotions, moods, personality traits and attitudes in mediating social behavior among biological and artificial agents. It served for interdisciplinary interactions addressing fundamental issues in modeling affect and personality in social behavior such as:
How do we understand the interactions between emotion, personality, and social behavior? What can they tell us about cognitive / cognitive-affective architecture? How can we make compelling artificial characters? How can we make systems that facilitate social interaction among humans or among humans and artificial characters? How can considerations of affective factors contribute to more effective human-computer interaction in general? How do intrapsychic cognition-emotion interactions manifest at the interpersonal level? What are the methods and techniques for more systematic approaches to design? What are the best approaches to developing the necessary knowledge-bases? What are the best data sources for architecture development and validation? How can we validate models and architectures? What are the emerging standards in affective artificial characters, robots and systems? 
3. Our Experiments with Five Blogs and a Comparative Study on them
Reference [B.PriyG.Anu08] to be cited here and made use of
4 Metrics for Social Network Analyses
Some of the key concepts of network metrics come from the field of social network analysis (SNA). SNA provides a set of methodologies and formulas for calculating a variety of criteria that map and measure the links between things. Using social network analysis, one can get answers to questions like: (1)How highly connected is an entity within a network? (2) What is an entity's overall importance in a network? (3)How central is an entity within a network? (4)How does information flow within a network? A set of 15 network metrics relevant for SNA are identified and explained as follows . 
1 Betweenness 

Degree an individual lies between other individuals in the network; the extent to which a node is directly connected only to those other nodes that are not directly connected to each other; an intermediary; liaisons; bridges. Therefore, it's the number of people who a person is connecting indirectly through their direct links
2 Closeness 

The degree an individual is near all other individuals in a network (directly or indirectly). It reflects the ability to access information through the "grapevine" of network members. Thus, closeness is the inverse of the sum of the shortest distances between each individual and every other person in the network. 

Closeness centrality measures how quickly an entity can access more entities in a network. An entity with a high closeness centrality generally: 

Has quick access to other entities in a network. Has a short path to other entities. Is close to other entities. Has high visibility as to what is happening in the network. 

As with the betweenness example, Rafael has the highest closeness centrality because he can reach more entities through shorter paths. As such, Rafael's placement allows him to connect to entities in his own clique, and to entities that span cliques. 
If the network contains any entities that are un-linked (i.e. not linked to any other entities), the Closeness value for all entities in the network is 0. This is due to formulas and algorithms established in Social Network Analysis. 


3 (Degree) centrality 

The count of the number of ties to other actors in the network. Degree centrality is simply the number of direct relationships that an entity has. An entity with high degree centrality:Is generally an active player in the network. Is often a connector or hub in the network. Is not necessarily the most connected entity in the network (an entity may have a large number of relationships, the majority of which point to low-level entities). 

May be in an advantaged position in the network. 

May have alternative avenues to satisfy organizational needs, and consequently may be less dependent on other individuals. 

Can often be identified as third parties or deal makers. 
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In our example network diagram above, Alice has the highest degree centrality, which means that she is quite active in the network. However, she is not necessarily the most powerful person because she is only directly connected within one degree to people in her clique—she has to go through Rafael to get to other cliques
4 Flow betweenness centrality 

The degree that a node contributes to sum of maximum flow between all pairs of nodes (not that node)
Betweenness centrality identifies an entity's position within a network in terms of its ability to make connections to other pairs or groups in a network. An entity with a high betweenness centrality generally: Holds a favored or powerful position in the network. 

Represents a single point of failure—take the single betweenness spanner out of a network and you sever ties between cliques. 

Has a greater amount of influence over what happens in a network. 
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In the example above, Rafael has the highest betweenness because he is between Alice and Aldo, who are between other entities. Alice and Aldo have a slightly lower betweenness because they are essentially only between their own cliques. Therefore, although Alice has a higher degree centrality, Rafael has more importance in the network in certain respects.

5 Eigenvector /Eigenvalue centrality 

A measure of the importance of a node in a network. It assigns relative scores to all nodes in the network based on the principle that connections to nodes having a high score contribute more to the score of the node in question.
Eigenvalue measures how close an entity is to other highly close entities within a network. In other words, Eigenvalue identifies the most central entities in terms of the global or overall makeup of the network. A high Eigenvalue generally: 

Indicates an actor that is more central to the main pattern of distances among all entities. 

Is a reasonable measure of one aspect of centrality in terms of positional advantage. 
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In this example, we can see that Alice and Rafael are closer to other highly close entities in the network. Bob and Frederica are also highly close, but to a lesser value. 

6 Centralization 

The difference between the n of links for each node divided by maximum possible sum of differences. A centralized network will have many of its links dispersed around one or a few nodes, while a decentralized network is one in which there is little variation between the n of links each node possesses 

7 Clustering coefficient 

A measure of the likelihood that two associates of a node are associates themselves. A higher clustering coefficient indicates a greater 'cliquishness'.
8 Cohesion 

The degree to which actors are connected directly to each other by cohesive bonds. Groups are identified as ‘cliques’ if every actor is directly tied to every other actor, ‘social circles’ if there is less stringency of direct contact, which is imprecise, or as structurally cohesive blocks if precision is wanted. 

9 (Individual-level) density 

the degree a respondent's ties know one another/ proportion of ties among an individual's nominees. Network or global-level density is the proportion of ties in a network relative to the total number possible (sparse versus dense networks). 

10 Path Length 

The distances between pairs of nodes in the network. Average path-length is the average of these distances between all pairs of nodes. 

11 Radiality 

Degree an individual’s network reaches out into the network and provides novel information and influence 
12 Reach 

The degree any member of a network can reach other members of the network. 

13 Structural cohesion 
The minimum number of members who, if removed from a group, would disconnect the group.[15] 

14 Structural equivalence 
Refers to the extent to which actors have a common set of linkages to other actors in the system. The actors don’t need to have any ties to each other to be structurally equivalent. 

15 Structural hole 

Static holes that can be strategically filled by connecting one or more links to link together other points. Linked to ideas of social capital: if you link to two people who are not linked you can control their communication. 

16 Hub and Authority
Entities that many other entities point to are called Authorities. In Sentinel Visualizer, relationships are directional—they point from one entity to another. If an entity has a high number of relationships pointing to it, it has a high authority value, and generally: 

Is a knowledge or organizational authority within a domain. 

Acts as definitive source of information. 
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Hubs are entities that point to a relatively large number of authorities. They are essentially the mutually reinforcing analogues to authorities. Authorities point to high hubs. Hubs point to high authorities. You cannot have one without the other. 

5.Conclusions and Future Directions 
Social networking, social media, social computing and social software form a crucial concern as the IT means of social information processing based on cyber infrastructure. The new computing paradigm is explored in the light of the various parameters which constitute of dynamic and interactive application based on rich Internet applications. 
Social computing adds new meaning w.r.t. media-based communication and collaboration. Impact of social media is not well studied in literature. Social media forms a new specialization of media psychology and cyber psychology and has immense potential for research..
Towards future work, metrics for social computing will be a topic of pursuit for extending them in line with social networking. 
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