Introduction to Social Network Analysis (SNA)
Origins of social Network Ideas and Practices: Prehistory
· Auguste Comte (France) coined the term sociology and he specified its goal as uncovering the laws of society. In his definition of sociology, Comte specified the two main aspects of the field: statistics and dynamics
· Structural Perspective
· Most other prominent nineteenth and early twentieth century sociologists embraced Comte’s structural perspective.
· Differences in patterning social connections in traditional vs. modern societies
· Sir Henry Maine
· Suggested that in small, traditional, family-oriented societies, individual ties were governed by universal rights and obligations, these arrangements he called status
· FerdinnadTonnies
· Used the word gemeinshaft to characterize the traditional society form that involved personal and direct social ties that linked individuals who shared values and beliefs
· Durkheim
· Described traditional societies in which solidaritemechanique linked similar individuals  with repressive regulations
· These early sociologists specify the different kinds of social ties that link individuals in different forms of social collectivities
· Structural perspective 
· Birth of social network (FREEMAN)
· Moreno
· Social networks
· We all inhabit social networks, yet like fish in water, we are often not conscious of their presence or aware of their impact on our lives
· Network structure is related to everyday life, such as health, access to social support, job attainment and the spread of information 
· Why networks matter?
· Intuitive: “goods travel through contacts between actors
· Reflect a power distribution or influenced attitudes or behaviours
· Less intuitive: patterns of inter-actor contact can have effects on the spread of goods or power dynamics that could not be seen focusing only on individual behaviour 
· SNA provides a set of tools to empirically extend our theoretical intuition of the patterns that construct social structure
· Social network analysis is:
· A set of relational methods for systematically understanding and identifying connections among actors
· It’s motivated by a structural intuition based on ties linking social actors
· It’s grounded in systematic empirical data
· Draws heavily on graphic imagery 
· Relies on the use of mathematical and/or computational models
· It embodies a range of theories relating types of observable social spaces and their relation to individual and group behaviour 
· SNA or Strucutral Analysis
· It’s not what you know, it’s who you know
· Different types of networks
· Social support networks
· Workplace networks
· Sexual networks
· Friendship networks
· The unit of interest in a network are the combined sets of actors and their relations
· We represent actors with various points and relations with lines
· Actors are referred to variously as:
· Alters, nodes, vertices or points
· Relationships are referred to variously as:
· Edges, arcs, lines, ties
· Example: 
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Fundamentals of social Network Analysis
· Social network relations vary among 3 dimensions
· Direction: which actor sends (initiates) and/or receives the relation?
· Asymmetric ties are called directed ties, in contrast to undirected or non-ties
· Strength: the emotional intensity or frequency of interaction
· Simplest strength measure is binary (present/absent);
· Other strength indicators may take discrete or continuous values
· Example: class attendance is binary; talking duration is continuous
· Relational content: a specific substantive connection among actors. Relations are multiplex when actors are connected by more than one type of tie (e.g., friendship and business). 
· Analysts have proposed many typologies of network contents:
· Resource exchanges
· One actor yields control over a physical good or service to another actor in return for some other kind of commodity 
· Information transmissions
· Communication exchanges in which technical data, work advice, political opinions or office rumors from one actor to another
· Power relations
· Asymmetrical interactions in which one party exerts control over another’s behaviours either by applying force (coercion), or more typically by a superior exercising the expectation that commands will be obeyed by subordinates
· Boundary penetrations
· Coordinated actions by two or more actors to reach some mutual objective
· Sentimental attachments
· Emotional affiliations among individuals that create solidarity and generate obligations of mutual assistance and support 
· Social Network
· Consists of a finite set or sets of actors and the relation of relations defined on them
· A social network is a group of individuals and the relation or relations defined on them
· They emphasize:
· Individuals and their actions as independent
· Relation ties between individuals are opportunities for transmission of resources
· The pattern of relations among individuals – the social structure – is an environment that either provides opportunities for or constrains on individual action
· Social network models conceptualize structure as enduring patterns of relations among actors
· We can examine networks across multiple levels:
· Ego network
· Have data on a respondent (ego) and the people they are connected to (alters)
· May include estimates of connection among alters
· Partial network
· Ego networks plus some amount of tracing to reach contacts of contacts
· Complete or “Global” data
· Data on all actors within a particular (relevant) boundary 
· Social network data
· Consists of at lest one structural variable measured on a set of actors
· Methods of data collection depend on researcher’s decision about which variables, actors and populations to examine
· Structural variables measure dimensions of dyadic relations
· Composition variables are actor attributes/characteristics 
· E.g. gender, race, class, age, sales, profit
· Network mode refers toa distinct set of entities on which structural variables are measured
· Social network data are substantively divided by the number of modes in the data
· One mode data identical sending and receiving actors: most common type
· Teachers adapting to a mandated whole-school reform intitative
· Two-mode data: different send-receive actors
· Producers and consumers
· These two mode networks consist of two different sets of actors
· Affiliation network links actors to events
· A researcher must decide how to bound a population to be sampled or completely enumerated 
· Nomalist:
· Analyst’s theoretical interests determine which actors possess the relevant attribute(s):
· Particular grade, neighbourhood
· Realist:
· Members themselves recognize and accept a shared identity that defines the group’s boundary
· Environmental activists, criminal gangs, etc.
· Network sampling (random selection from a population) is problematic both conceptually and empirically
· Methods:
· Self-administered mail or hand-back questionnaires
· Personal and telephone interviews
· Observations made at physical sites
· Archival records
· Other methods: cognitive social structures; small-group experiments; diaries; small world
· Visualization; Graph or sociogram
· In general, a relation can be 
· Binary or valued
· Directed or undirected 
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· Actor
· Discrete individual, corporate or collective social units” (node, alter)
· At the core of social network analysis are the connections among social units and the outcomes associated with these connections
· The use of the term actor connotes a social unit that is playing a role in a larger social system
· Typically, the social network perspective focuses on collections of these actors that are of all same type
· Relation
· Or tie: The collection of ties of a specific kind among members of a group (edge or line)
· Best friends, coauthors
· The fundamental network unit is the dyadic relationship, a tie between two actors
· All larger, more complex units are constructed from dyads: triads, cliques, subgroups, groups, positions, blocks, etc. 
· Groups/Subgroups
· A group is a collection of people who interact with one another; be socially attracted to one another; share goals or objects and have shared identity which distinguishes them from other groups
· A subgroup can be defined as a subset of actors and all the times among them: dyads, triads, clique
· Cohesive subgroups
· Cohesiveness: the extent to which members are loyal and committed to the group
· 2 types of cohesion
· Task cohesion
· The degree to which members of a group work together to achieve common goals
· Social cohesion
· Reflects the degree to which members of a team like each other and enjoy each other’s company 
· Strongly related to concepts of strong times among the members of embedded social groups
· Clique is an exclusive group that includes a small number of chosen members
· Graphs of networks
· Graph diagrams (sociograms)
· A primary use of graph theory in social network analysis is to identify “important” actors
· Centrality and prestige concepts seek to quantify graph theoretic ideas about an individual actor’s prominence within a network by summarizing structural relations
· Graphs of complete networks can reveal several interesting properties, including whether relations are dense, or sparse, centralized or whether any individual members occupy strategically advantageous positions
· Centrality
· Actor has high involvement in many relations, regardless of send/receive directionality 
· Centrality refers to location, identifying where an actor resides in a network
· Prestige: actor receives many directed ties, but initiates very few relations
· Degree centrality
· Number of ties and the actor with most ties is most important
· A central actor occupies a structural position that serves as a source or conduit for larger volumes of information exchange and other resource transactions with other actors
· Central actors are located at or near the center in network diagrams of social space
· In contrast, a peripheral actor maintains few or no relations and thus is located spatially at the margins of network diagram.  
· Prestige
· Status or Rank prestige
· Your own prestige is a function of the prestige ranks occupied by the alters in your ego network 
Key Concepts: Actor, relation tie, Social Network: Wellman chap 6
· Thesis: Wellman and coauthors defend the idea that there is three models of community in East York (1968)
· Population: A homogeneous British-Canadian, densely settled residential area, working-class and lower middle-class
· Structural approach
· Arguments: They have seen the lost, saved and liberated arguments as alternatives to “true” description of contemporary life. 
· Methods to collect data
· Survey (random sample)
· Interviews (one-mode data identical sending and receiving actors; most common type)
· Mail questionnaire
· Analysis by ties
· Findings
· East Yorkers had many intimate ties (kin and friends, few neighbors and coworkers from which they received aid)
· Adapted to large scale social change. Maintained long-distance ties by phone
· Each network members have routine contacts. There is good network dynamics
· East York is quite isolated, however.
· Contrasting mainstream with network views
· Mainstream sociology view
· Sees society of independent individuals
· Statistical models requires us to treat respondents as ballots sampled from an urn
· Individuals are bundles of attributes (age, class, gender, party affiliation) which cause behaviour
· Research measures individual attributes, outcome and correlates them
· Sociology of social networks
· Non-atomistic, non-independent (but interdependent) 
· Individuals embedded in thick web of relations, and have direct influence on each other
· Adoption of innovation
· Unit of data is the dyad-pairs of individuals
· See power as relation, not an attribute
· A lattice, not a ladder
· Research measures relations, contents and outcomes
· Social networks: structure and embedding
· “ego” is an individual “focal” node
· A network has as many egos as it has nodes
· Egos can be persons, groups, organizations or whole societies
· Structure: the idea of the amount of “embedding” in whole networks, the extent to which actors find themselves in social structures characterized by dense, reciprocal, transitive, strong ties
· Dyad
· The smallest structure in which an individual can be embedded in binary ties
· If we are considered a directed relation (a might like b, but b might not like a) there are three kinds of dyads
· No tie, one likes the other but not vice versa or both like the other
· “reciprocated ties (those where each directs a tied to the other) may tell us about the degree of cohesion, trust and social capital that is present
· Triad
· The smallest social structure that has the true character of a “society” 
· Triads are also the simplest structures in which we can see the emergence of hierarchy
· Actors are also embedded in “categorical social units” or “sub populations”
· The extent to which these sub populations are open or closed may be a telling dimension of social structure. 
· Divisions of actors into groups and sub-structures can be a very important aspect of social structure
· Actors closely tied to one another
· Actors loosely tied to one another
· It can be important in understanding how the network as a whole is likely to behave
· (Members being a part of the same and different group, actors overlapping. 
· Cliques
· The smallest “cliques” are composed of two actors; the dyad
· The formal definition of clique as it is used in network analysis is much more narrow
· A clique is the maximum number of actors who have all possible ties present among themselves
· Groups and sub-structures
· One of the most common interests of structural analysis is in the “sub structures” that may be present in a network
· The dyads, triads and ego-centred networks can be thought of as sub-structures
· The view of social structure focuses attention on how solidarity and connection of large social structures can be built up out of small and tight components; a sort of “bottom up” approach
· Density
· Measuring the density of a network gives us a ready index of the degree of dyadic connection in a population
· Density is usually defined as the sum of the values of all ties
· Density is usually defined as the average strength of ties across all possible ties
· Transitivity
· Most basic question of social structure arise with regard to triads
· Triads allow for a much larger range of possible sets of relations
· With un-directed data, there are four types of triadic relations
· No ties
· One tie
· Two ties
· All three ties
· Transitive or balanced triads are argued by some theorists to be the ‘equilibrium’
· Clustering
· Most actors live in local neighbourhoods where most others are connected to one another
· Most of the people we know may also know one another
· One common way of measuring the extent to which a graph displays clustering is to examine the local neighborhood of an actor and to calculate the density in this neighborhood (leaving out ego)
· After doing this for all actors in the whole network, we can characterize the degree of clustering as an average of all the personal network neighborhoods 
· Reciprocity
· With directed data, three are four possible dyadic relationships:
· A and B are not connected
· A sends to B, B sends to A,
· A and B send to each other
· A network that has a predominance of null or reciprocated ties over asymmetric connections may be a more “equal” or “stable” network 
· Structural holes
· The term refers to some very important aspects of positional advantage/disadvantage of individuals that result from how they are embedded in networks or neighborhoods
· The basic idea is simple as good ideas often are
· Imagine a network of three actors (A, B, C) in which each is connected to the others
· Measuring Networks: Flow
· In addition to the simple probability that one actor passes info on to another, two factors affect flow through a network:
· Topology
· The shape, or form, of the network
· Ex: one actor cannot pass info to another unless they are either directly or indirectly connected
· Time
· The timing of contact matters
· An actor cannot pass information he has not received yet. 
· Social Ties are
· Strong
· Weak 
· Absent
· Global Network Structure
· Affects how goods can travel throughout the population within a network
· Distance distribution
· Connectivity structure
· Small-World Networks
· Social networks usually are small world networks in which a group of people are closely related, while a few people have far-reaching connections with people outside of the group
· When there is some, but not very high overlap between acquaintances of two people who are acquainted, small worlds result
· Clustered networks are small-worlds
· Most of our friends from our geographical  or professional neighbourhood 
· Our friends tend to have the same friends
· Structural Cohesion:
· A group’s structural cohesion is equal to the minimum number of actors who, if removed from the group, would disconnect the group
· A group’s structural cohesion is equal to the minimum number of node independent paths linking each pair of actors in the group 
· Intuitively, a network is structurally cohesive to the extent that the social relations of its members hold it together
· Five features
· A property describing how a collectivity is united
· It is a group level property
· The conception is continuous
· Rests on observed social relations
· Is applicable to groups of any size
· (a) a group’s structural cohesion is equal to the minimum number of actors who, if removed from the group, would disconnect the group
· (b) a group’s structural cohesion is equal to the minimum number of node independent paths linking each pair of actors in the group 
· Defining equivalence
· Network analysis most broadly defines two nodes(or other more elaborate structures) as similar if they fall in the same “equivalence class”)
· There are many ways in which actors could be defined a “equivalent” based on their relations with others 
· Measuring Similarity/dissimilarity
· We might try to assess which nodes are most similar to which other nodes intuitively by looking at a graph
· Some actors might be structurally similar in that they seem to have reciprocal ties with each other and almost everyone else
· Actors “regularly” similar in that they are rather isolated
· It is really rather difficult to assess equivalence rigorously by looking at a diagram 
· Indirect connections are what make networks systems. One actor can reach another if there is a path in the graph connecting them
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· Bridge
· A bridge is a line in a network which provides the only path between two points
· In a tight network ,everyone is strongly linked together
· There are few bridges to other tight networks 
Personal Networks or Ego-Networks
· Networks as personal communities or Ego’s neighborhood
· Ego is an individual focal point. A network has as many egos as it has nodes
· Neighborhood is the collection of ego and all nodes to whom ego has a connection at some path length
· In social network analysis, the neighborhood includes only ego and actors that are directly adjacent
· The neighborhood also includes all of the ties among all of the actors to whom ego has a direct connection 
· “strong and weak tie neighborhoods”
· Most analysis of ego networks uses binary data
· Most common approach is to analyze the positive tie neighborhood and the negative tie neighborhood separately 
· Ego network data commonly arise in tis way
· Surveys used to collect data info on ego networks. We can ask each research subject to identify all of the actors to whom they have a connection and to report to us (as an informant) what the ties are among these other actors. Also, we could first ask ego to identify others to whom ego has a tie, then ask each of those identified about their tries to each of the others identified. 
· Personal social networks
· Case study: work and community in industrializing India
· Problem to solve: isolation of workers in urban environments and employment
· Thesis: both factory and non-factory workers in Ranchi, India heavily involved in community relationships
· Pop: workers, males, 18 years or older
· Methods, quantitative, archival documents and qualitative (interview, observation 
· Non factory worker in Rahnci heavily involved in community relationships, these differ markedly in character
· Bonds are symmetrical (non-hierarchical) 
· They deal with their environment through these relatively symmetrical relationships
· The situation is different for persons in the types of patronage structures commonly found among non-factory workers
· What is social change?
· The transformation of culture and social institutions over time
· It is inevitable, but some societies or elements change faster than others
· It is sometimes intentional, but often unplanned
· Is controversial
· Some changes matter more than others
· Causes of social change
· Invention	
· production of new objects, ideas, social patterns
· discovery
· taking note of certain elements of a culture
· diffusion
· the spread of products, people and information from one culture to another
· conflict and social change
· ideas and change
· Natural environment is under great stress because of our development
· The current patterns of pollution are not sustainable
· Demographic change: increases and decreases in numbers can lead to social change
· Modernity
· Modernization: the process of social change initiated by industrialization
· The key dimensions are:
· Decline of small, traditional communities
· Expansion of personal choice
· Increasing social diversity
· Future orientation and growing awareness of time
· Loss of community
· With modernization comes the loss of Gemeinschaft (human community)
· Modernity brings about a condition referred to as Gesellschaft (or impersonal community)
· Division of labour
· Specialized economic activity moves from
· Mechanical solidarity
· Society has held tougher by social bonds anchored in common moral sentiments
· Organic solidarity
· Refers to modernity during which time social bonding is accomplished by way of mutual dependence
· Rationalization
· Modernization means replacing a traditional worldview with a rational way of thinking (Max Weber)
· Modern people value efficiency, have littler reverence for the past
· Modern society is “disenchanted” science replaces gods
· Capitalism
· Industrial revolution was a capitalist revolution (according to Marx)
· Modernity weakened small-scale communities
· Social conflict in capitalism sows seeds of egalitarian socialist revolution
Social capital and Institutional Success
· Why are some places better governed than others?
· Centuries-old norms of trust, reciprocity and social networks among inhabitants of regions led to high levels of civic and economic success
· Measuring government performance
· What is Social capital and why is it important?
· Social capital is a sum of ties or relations from networks
· Social capital is networks
· Networks and norms of reciprocity
· “a collective value of all social networks and the inclination that arise from these networks to do  things for each other
· Forms of social relationships, through organization, norms, and trust that promote coordination and cooperation for mutual benefits
· Core insight: social networks have value for individuals and for communities
· They are important because
· They transmit information
· Help overcome dilemmas of collective action
· Encourage reciprocity and trust
· Influence identities and thus encourage altruism 
· Social capital is associated with:
· More honest and efficient community life
· Better educational outcomes
· Improved child welfare
· Low crime
· Better physical and mental health
· Improved economic performance
· Greater life satisfaction
· Types of social connectedness
· Formal vs. informal
· Organizational membership
· Civic activity
· Personal support
· Virtual vs. face-to-face
· Bridging vs. bonding
· The prisoner’s dilemma
· Particular “game between two captured prisoners
· Illustrates why cooperation is difficult to maintain even when it is mutually beneficial
· Why people sometimes cooperate
· Repeat the game
· Agree on penalties if one cheats
· Both have incentive to cooperate 
· Arguments and findings
· Collective life in the less civic regions of Italy 
· Social capital can lead to higher levels of economic and civic success 
· Informal associations can increase levels of cooperation among citizens and enhance the ability of opposing factions to compromise
· Dense networks of social and cultural civic association lower transaction costs in economic and political spheres
· Fabrics of trust enable civic communities to solve social dilemmas by raising the potential cost of defection and risking loss of future benefits by defectors
· Trust: individuals are able to trust because of the social norms and networks in which their actions play out
· Stocks of social capital tend to be self-reinforcing and cumulate and are public goods owned by the group rather than individuals
· Civic communities are bound by horizontal relationships of reciprocity among citizens, not vertical relations of authority and dependency
· Participation in civic organizations trains people in cooperation skills and strengthens a sense of shared responsibility
· Citizens who belong to many different groups tend to moderate their attitudes as a result of their exposure to group interactions
· Choral societies and soccer clubs knit people together socially and culturally 

· Social capital in the creation of human capital 
· Lack of social capital available to high school sophomores on dropping out before graduation
· Coleman: import economists principle of rational action for use in the analysis of social systems proper
· Thesis: social capital (of parents) leads to human capital (of children)
· Empirical analysis
· Explains: school drop outs
· School dropout rates are partly explained by social capital
· Network actors: pupils and their parents
· Network ties: having frequent contact with
· To do well in school, you need
· Financial capital
· Human capital
· And: social capital
· Pupls whose parents spend mor time on them, drop out less often
· In catholic schools paretns know each other from church related meetings
· Some parents have stayed in the same neighborhood, parents know each other better
· His conclusion: student background was more important than school facilities or resoruces
· 
Coleman’s social capital examples: 
•Examples 1: The diamond merchants (“Social Capital Inspection”) 

-a merchant will hand over to another merchant a bag of stones for the latter to examine in private at his leisure, with no formal insurance that the latter will not substitute one or more inferior stones or a paste replica. 
-The merchandise may be worth thousands, or hundreds of thousands, of dollars. 
-Such free exchange of stones for inspection is important to the functioning of this market. 
-In its absence, the market would operate in a much more cumbersome, much less efficient fashion” (Book pack, p.211). 
•-A given merchant community is ordinarily very close, both in the frequency of interaction 

and in ethnic and family ties. 
-The wholesale diamond market in New York City, for example, is Jewish. It is essentially a closed community. 
-Close ties provide the insurance that is necessary to facilitate the transactions in the 
market. 
-The strength of these ties makes possible transactions(Book pack, p.211-212). 


Examples 1: “ The International Herald Tribune of June 21-22, 1986, contained an article on page 1 about South Korean student radical activists. 
- It describes the development of such activism. 
- These study circles . . . serve as the basic organizational unit for 
demonstrations and other protests. 
-This description of the basis of organization of this activism illustrates social capital of two kinds. The "same high school or hometown or church" provides social relations on which the "study circles" are later built. The study circles themselves constitute a form of social capital 
The organization that makes possible these activities is an especially potent form of social capital” (Book pack, p.212).
· 3 forms of social capital
· Obliagations and expectations (reciprocity)
· Channels of information
· Norms and sanctions
· Social capital needs some level of closure for a social structure
· Often derives from original organiations set up for a specific purpose, which lasts beyond the original goal
[bookmark: _GoBack]Social capital is a ‘resource for action’ 
•Social capital inheres neither in singular actors nor in physical goods. 
•Social capital is part of the structure of relations between actors and among actors (incl. organizations). 
•Functional definition: social capital can take variety of forms, as long as it facilitates distinct action (cultural ties, organizational linkages, civic culture) 
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