
Danielle Varda, PhD
University of Colorado Denver

School of Public Affairs

© PARTNER Tool



 What is Social Network Analysis?

 Conceptual Foundations: Meaning in Nodes 
and Lines

 Types of SNA

 Data Collection and Management in SNA 
projects

 Data Entry Example Using UCINET

 Resources

 Practice Example





Social Network Analysis (SNA) is a tool used 
to gather and analyze data to explain the 

degree to which network actors connect to 
one another and the structural makeup of 
collaborative relationships (Scott, 1991).



 A set of nodes (or actors) along with a set of 
ties of specified type that link them.



OUTCOME

OUTCOME



 Collects data on who is connected to whom 

 How those connections vary and change

 Focus on patterns of relations

 Nodes (People, Orgs, Etc)

 Lines (Relationships)
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And Analyze in Matrices.



 Matrices are tables
◦ Sort numbers

◦ Rows and Columns (2-way matrix)

 1 mode

 2 mode

 Matrix Algebra: Matrices can be added, 
multiplied, etc.
◦ But must have equal rows/columns



1 1 1 1 1 1 1 1 1 1 2 2 2 2 2 2 2 2 2 2 

1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 

R R R R R R R R R R R R R R R A A A A A A A A A A A A A A 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - -

1  R1    1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 1 0 0 0 0 1 0 

2  R2  0   1 1 1 0 1 1 1 1 1 1 1 0 1 1 0 0 0 0 0 0 0 0 0 1 0 0 0 

3  R3  1 1   0 1 1 1 1 1 1 1 1 1 1 0 1 0 0 0 0 1 0 0 0 0 0 0 0 1 

4  R4  1 1 1   1 1 1 1 1 0 1 1 1 1 1 1 0 0 0 0 0 0 0 0 1 1 0 0 0 

5  R5  1 1 1 0   1 1 0 1 1 1 1 1 0 1 1 0 0 0 0 0 0 1 0 0 0 0 0 0 

6  R6  0 1 1 1 0   1 1 0 1 1 1 0 1 1 1 1 0 0 0 0 1 0 0 0 0 0 1 0 

7  R7  1 1 1 1 1 1   1 0 1 1 1 1 1 1 1 0 0 0 0 0 0 1 0 0 0 1 0 0 

8  R8  1 1 0 1 1 0 1   0 1 1 0 1 1 0 1 0 0 0 0 0 0 0 1 0 0 0 0 1 

9  R9  0 1 0 1 1 0 0 1   1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 

10 R10  1 1 1 0 1 1 1 0 1   0 0 0 1 1 1 0 0 0 1 0 0 0 1 0 0 1 0 0 

11 R11  1 1 1 1 1 1 1 0 0 0   1 1 1 1 1 0 0 0 0 1 1 0 0 0 0 0 0 0 

12 R12  1 1 1 1 1 1 1 1 1 1 1   1 1 0 1 0 0 0 0 0 0 0 0 1 0 0 0 0 

13 R13  0 1 1 1 1 1 1 1 1 1 1 1   1 1 1 1 0 0 0 0 0 1 0 0 0 0 1 0 

14 R14  1 1 1 0 0 1 1 1 1 1 1 1 1   1 1 0 0 1 0 0 0 0 0 0 0 0 0 0 

15 R15  1 1 1 1 0 1 1 1 1 1 1 1 1 1   1 0 0 0 0 0 0 0 0 0 0 0 0 0 

16  A1  1 1 1 1 1 1 1 1 1 1 1 1 1 1 1   1 1 1 1 1 1 1 1 1 1 1 1 1 

17  A2  0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1   1 0 1 1 0 1 0 1 1 1 1 1 

18  A3  0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1 1   1 1 0 0 1 1 1 1 1 1 0 

19  A4  0 0 0 0 0 0 1 0 0 0 0 1 0 1 0 1 1 0   0 0 0 0 0 0 0 1 1 1 

20  A5  1 1 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 0   1 1 1 1 1 1 0 1 1 

21  A6  0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 1 1 0 0 1   1 1 1 1 1 1 1 1 

22  A7  1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 1   1 1 1 1 1 0 1 

23  A8  1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 1 1   1 1 1 0 0 0 

24  A9  0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1 1 1 1 1 1 0 1   0 1 0 1 0 

25 A10  0 1 0 0 0 0 1 0 1 0 1 0 0 0 0 1 1 1 1 1 0 1 1 0   1 1 1 1 

26 A11  1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1 1 0 1 1 0 0   0 0 1 

27 A12  0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 1 1 1 1 0 1 0 1 0 1   0 0 

28 A13  0 1 1 1 0 0 0 0 0 1 0 0 1 0 0 1 1 1 1 1 0 1 1 1 1 1 1   0 

29 A14  1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 0 1   

Question:  Who do 

you work with?

A “1” indicates the presence 

of a relationship.

A “0” represents the 

absence of a relationship.

Data Entered Into Adjacency Matrices



Scot Sam Amy Kate

Scot - 1 2 0

Sam 1 - 2 0

Amy 2 2 - 1

Kate 0 0 1 -

Gender Member Tenure

Scot 1 1 1

Sam 1 0 5

Amy 2 0 1

Kate 2 1 3

Relational Data

Attribute Data



Scot Sam Amy Kate

Scot - 1 2 0

Sam 1 - 2 0

Amy 2 2 - 1

Kate 0 0 1 -

Relational Data





 Whole Network
◦ A complete set of bounded actors

◦ Example: All members in a tobacco coalition, all 
public health departments in the country, all clients 
in a health delivery network

 Ego/Personal Network
◦ Randomly sample people from a population

◦ Ask only about their alters (no roster)

◦ Ask a sample of patients about who the members 
of their personal support network are



Networks 
Vary in Size, 
Shape, and 

Composition



Subgroups 
are a subset 

of the 
graph 

based on 
certain 

nodes or 
links







 Combines the network 
perspective with mainstream 
social science
◦ Random Sample of “Nodes”

◦ Each Person is asked to list their 
“alters”

◦ Then they are usually asked about 
attributes of the alters

◦ Then the relationships between the 
alters are identified.

*2012 LINKS Center Summer SNA 
Workshop: Analyzing Track





 (McPherson, Smith-Lovin, & Brashears, 2006) 
found that Americans indicated fewer 
numbers of relationships to people that they 
discuss important matters with than they did 
on average nine years prior.  

 Data Collection:  In the 2004 General Social 
Survey study:
◦ From time to time, most people discuss important 

matters with other people. Looking back over the 
last six months—who are the people with whom 
you discussed matters important to you? Just tell 
me their first names or initials. 



 Results:  
◦ mean network size of a respondent was 2.08, while in 

1985, this average was 2.94.  

◦ More alarming is that the modal respondent in 2004 now 
reports having no confidants while in 1985 the modal 
respondent indicated three confidants. 

 Discussion: 
◦ while American’s core social network, made up of 

strongly connected relationships may be shrinking, their 
actual social networks are probably growing, albeit with 
weaker (possibly more diverse) relationships due to 
technological advances. 

◦ Or survey error!













 Size
 Inclusiveness (all minus isolates)
 Component (largest connected subset)
 Connectivity – reachability
 Density
 Centralization
 Symmetry
 Transitivity



• How information flows based 
on transitive triples 

• How many transitive triples 
exist?

• Matrix with greatest number 
of transitive triples has higher 
TRANISTIVITY.

• Units with higher transitivity 
have better information flow.

“FRIEND OF A FRIEND”



High Density Low Density



 Extent to which a network revolves around a 
single node

 Most networks start out centralized, 
become decentralized over time



1    2     3     4     5

1    - 0     1     1     0

2    0   - 1    1     0 

3   0    0      - 0     1

4   0    0      0     - 1

5   0    0      0     0     -

1 2

3
4

5

Sociomatrix

• Structural Equivalence 
measured by Correlation 
Coefficient

• All ties from one actor 
are equivalent to the 
other

• If they are structurally 
equivalent, then they are 
substitutable



 Indirect Links

 Frequency

 Multiplexity

 Strength

 Direction

 Symmetry (Reciprocity)



 Degree
 In-Degree
 Out-Degree
 Centrality







Degree Betweene

ss

Closenes

s

0.361 Mohamed 

Atta

0.588 Mohamed 

Atta

0.587 Mohamed 

Atta

0.295 Marwan Al-

Shehhi

0.252 Essid Sami 

Ben 

Khemais

0.466 Marwan 

Al-Shehhi

0.213 Hani Hanjour 0.232 Zacarias 

Moussaoui

0.445 Hani 

Hanjour

0.180 Essid Sami 

Ben Khemais

0.154 Nawaf 

Alhazmi

0.442 Nawaf 

Alhazmi





 H1.   Individuals who report communicating 
with one another are also perceived by others 
in the network to communicate with one 
another.

 H2.   Individuals who are in similar positions 
within the emergent communication network 
are also perceived by others in the network to 
communicate with one another.



 Pearson’s correlation coefficient between 
corresponding cells of the two data 
matrices.  

 Columns and rows are randomly permuted 
and the correlations are recomputed.  
◦ This happens hundreds (or thousands, 5000 in 

this example) of times in order to compute the 
proportion of instances when a random measure 
will be larger than or equal to the observed 
measure. 

 A low proportion (< 0.05) suggests a strong 
relationship between the matrices that is 
unlikely to have occurred by chance. 



 A way to identify whether a “structural 
signature” is likely to occur in your network.

 Methods uses modeling of random networks 
to look for the probability of a “signature” 
occurring.

 “Signatures” are algorithms established by 
methodologists in the field (around 17 
validated at this time).
◦ Most often done in R.





1. Identify the population
◦ Bounding the network, gaining access

2. Determine the data sources
◦ Archival, interviews, observations, surveys

3. Collect the data
◦ Survey design



 Probably the most difficult part of preparing a 
network analysis

 Is the question: What is the network?

 What are the network boundaries?
◦ Natural boundary?
◦ Attribute based?
◦ Relational based?
◦ Formally based?

 Gaining Access
◦ It helps to have help from a network member
◦ Presenting to the group ahead of time increases 

response rate



 Archival Data
◦ Covert Networks

◦ Citation Networks

◦ Meeting Minutes

 Surveys
◦ Online

◦ Paper

◦ Interviews

 Observations

 Data Mining



 Can you use a sampling method to study 
complete networks? In general, the answer is 
no. 
◦ Exception:  Egocentric

 However, certain kinds of hypotheses can be 
tested with sample data. For example, it is 
possible to estimate the density of a network 
by looking at ties among a sample of nodes. 



 What questions will you ask?
◦ It depends?

 How will you format your survey?
◦ Paper vs. Online

◦ Open-Ended vs. Closed List

 Ethnography helps



 Relation-based: starts with a relation of interest, 
such as emotional support, and then asks all the 
people that the respondent has this particular 
relationship with. 
◦ “Which of your fellow employees do you obtain 

emotion support from?" 

 Affiliation-Based: asks people to identify others 

that they know through a specific affiliation.

◦ “Which of the following people do you go to church 
with.”

◦ “Which of the following people do you work with?”



 Name Generator. 
◦ unlimited in scope: the respondent may name anyone 

from any sphere of life: neighbors, kin, friends, 
coworkers, etc. 

◦ After obtaining a large list of names, the interviewer typically 
goes over each name, asking the respondent about the nature 
of their relationship with that person (what social relation) and 
asking about attributes of that person (sex, race, income, 
etc.). 

 Bounded List
◦ Pre-defined list
◦ Entire network must be identified before data collection starts
◦ Sometimes boundaries are clear (e.g. classrooms, 

organizational departments)
◦ Sometimes not clear; might need to implement name 

generator approach first



 Questionnaires. 
◦ Row-based: each questionnaire forms one row in 

the adjacency matrix of the group as a whole.

◦ Use the whole matrix analytically

◦ Each row obtained from a different source

◦ Each could have its own measurement 
idiosyncracies

 Wording Issues
◦ “Friendship” does not mean the same thing to 

everyone

◦ Provide clear definitions of relationship meaning



Please list up to 10 people you go to for advice 

regarding important health care decisions?
Please write in the first and last name of each 
person.

Name1 Name2 Name3 Name4 Name5 Name6 Name7 Name8 Name9 Name10

Example Survey Questions: 
Name Generator



Which of the following organizations do you refer 

clients to?
Please place an “X” in the box for 
organizations that can you refer clients to.

Org 1 Org2 ORG3 ORG4 ORG5 ORG6 ORG7 ORG8 ORG9 ORG10







WHO: Name of other 

organization or ‘group 

partnership’?

Get specifics, e.g., dept 

or unit, location, 

contact name(s).

Also note name of the 

partnership itself (if it 

has one).

TIMING: How 

long has the 

partnership 

been going?

Is it ongoing vs. 

past work? 

If ended, when 

and why?

CONTENT: What kinds of activities does 

the Partnership entail?

Mark all that apply from response to 

question.  Do not read each category 

below, but may use them to prompt 

respondent if having difficulty answering.

ROLES: Is 

there a lead 

agency or set 

of agencies in 

the 

partnership?

RESOURCES:  Is there 

any dedicated funding for 

the Partnership, either 

within the partner 

organizations or from 

sources outside the 

Partnership?

Focus on type of support 

(and sources for outside 

support), but not on 

amount of funding.

OUTCOME:

How successful 

has it been and 

why? (specific 

to the individual 

partnership 

listed below)

# ___ a Years    ___

b Months ___

1 Ongoing

2 Ceased

When & Why?

1 Conduct research 9  Tools 

Develop

2 Conference                 10 Training

3 Educational program 11 Tech 

Assistance

4 Info Dissemination 12 Legal/Regul

Change

5 Intellectual Exchang 13 New 

Technologies

6 Fund Research 14 Data Repositories

7 Standards Develop 15 

Advocacy/Awareness

8 Guidelines Develop 16 

Other: ___________

1 No 

2 Yes :      

____________

____________

____

1 Monetary –either org

2 In-kind support only 

(default)

3 Monetary—outside 

source

Source(s): 

_____________________

____________________

1 Successful

2 Somewhat 

successful

3 Not 

successful

4 Too early to 

tell

Notes:



 Response Bias

 Asymmetry

 Missing Data

 Accuracy

 Ethics



 Informant accuracy
 Can people really tell you about their social 

networks? Marketing researchers have found that 
consumers can barely tell you what they had for 
lunch yesterday. Bernard, Killworth and Sailer
investigated informant accuracy systematically and 
found that about 52% of what they said was wrong. 

 Based on the work of Freeman, Freeman and 
Romney, as well D'Andrade, DeSoto, and many 
others, it appears that people's recall of their 
interactions with others is systematically biased 
toward what is normal and/or logical. 



 People also tend to remember interactions 
with people who are important, while 
forgetting interactions with people that are 
not. 

 Some respondents will lie to make 
themselves look good, since people judge 
others on who they associate with.

 As with any questionnaire, there are also 
problems with how people interpret the 
questions. What "friend" means to one 
person may be very different from what  
“friend" means to others.



 Can we “solve” this problem?
 Krackhardt's solution to all this is to get 

everyone's opinion of everyone's relationship 
with everyone. So that if a person claims to 
be friends with everyone, but everyone else 
agrees that they are friends with no one, we 
have a clue that they might be lying or 
misunderstanding the question.



 Respondents cannot be anonymous

 Non-respondents are still included

 Missing data can be powerful

 Data could be mis-interpreted



 Depends on what question you want to 
answer.
◦ And what is available for data collection.

 Ego-Centric Questions
◦ How do patients characterize their personal 

networks?
◦ Do people with more intense friendships have 

better health outcomes?

 Whole network questions
◦ How centralized is the network?
◦ How active is the network?
◦ What is exchanged in this network?





 wwww.INSNA.org



 http://socialnetworkcourses.wordpress.com/
2010/11/11/list-of-snsna-courses/



 http://obssr.od.nih.gov/scientific_areas/met
hodology/systems_science/index.aspx



 http://obssr.od.nih.gov/pdf/valente_recomen
_readings.pdf



 http://www.analytictech.com/ucinet/



 http://www.faculty.ucr.edu/~hanneman/net
text/



 www.partnertool.net
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