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Example Graphic: What Is the Story?  

2007 2010 

ÅGrant submission collaborations 

ÅSystems change over time 



Example Statistics: What Is the Story?  

Year Size Density Ave. Degree Modularity æ Modularity 

2007 186 .009 1.65 .140 

2010 193 .023 4.41 .054 - 61% 

ÅNumbers describe & confirm patterns in 

visualizations 

ÁIncrease in density over time  

ÁIncrease in cross-disciplinary collaboration over 

time  



Steps to a Successful Network Analysis 

1. Decide who is in the network  

2. Decide on network measurements 

3. Collect your data  

4. Manage your data 

5. Analyze your data 

6. Visualize your data 



Step 1: Network Boundary ð Who is 

in the network?  



Population vs. Sample  

ÅPopulation of interest  

ÁAll of the actors who really are part of the 

network  

ÁExamples 

o 9th grade students at Clayton High School 

o School of Social Work Faculty 

ÅòSampleó 

ÁIncluding key actors is more important than size 

of the network  

ÁShoot for at least 70% of possible respondents 



Who to Include?  

ÅBe guided by the relationships you want to 

measure 

ÅLaumann criteria  

ÁPositional: formal membership  

ÁReputational: knowledgeable person names 

members 

ÁEvent: participation in activity of interest  

ÁRelational: contact with others in the network  

 

Laumann, Mardsen, & Prensky (1983).  Boundary 

specification problem in network analysis. 



Reputational Example  

Please list up to 10 individuals who work in Los Angeles County on 

tobacco control  policy and advocacy.   Please also indicate one or 

two of the people you who you would consider leaders in tobacco 

control policy and who are familiar with the work that others are 

doing in Los Angeles County.  We will contact those leaders to 

learn about additional partners.  

First 

Name 

Last 

Name 

Organization 

Name 

Email 

(optional) 

Leader? 

Ç   

Ç   

Ç   

Ç   

Ç   

Ç   

Ç   

Please list up to 10 individuals who work in Los Angeles County on 

tobacco control  policy and advocacy.  Please also indicate one or 

two of the people you who you would consider leaders in tobacco 

control policy and who are familiar with the work that others are 

doing in Los Angeles County.  We will contact those leaders to 

learn about additional partners.  



Unit of Analysis  

ÅLinks between individual people  

ÅLinks between organizations/groups  

ÁSurvey?  Still need to talk to an individual to 

represent the larger group  

ÁCan survey a few individuals from each group and 

aggregate responses during data management 

ÁConsider how to phrase questions 

o How closely does your organization work with other 

organizations? 

o How closely do you work with other organizations?  



Step 2: Network Measurements ð What 

relationships are you interested in?  



Characteristics of Ties  

ÅDirection  

ÁDirected òArcsó 

o A tie goes from  one node to  another 

o Patient referrals, flow of money, importance  

ÁNon-directed òEdgesó 

o Inherently reciprocal  

o Co-authorship, collaboration  

ÅScale 

ÁBinary (dichotomous) 

o A tie is either present or absent (1, 0)  

o Awareness, friendship 

ÁValued 

o The strength of a relationship can be rated on 

a scale 

o Level of collaboration, amount of contact  



Awareness Example  

ÅAre you aware of the following individualsõ work 

in [area of interest ]? 

 

 

 

 

 

 

ÁIs this directional or non -directional? 

ÁIs this binary or valued? 

ÅUse as a filter for subsequent questions  

Yes No 

John Smith 

Tom Parker 

Tina Jones 

Bill James 

Fred Myer 

Etcé 



Contact Example  

ÅOn average, how often have you had direct contact (e.g., 

meetings, phone calls, emails, faxes, or letters) with each of 

the following partners within the past year? (Do not count 

listservs or mass emails) 

 

 

 

 

 

ÁDirectional or non -directional?  

ÁBinary or valued? 

ÅHow could you use this as a screener? 

 

No 

Contact 
Yearly Quarterly Monthly Weekly Daily 

Partner 1 

Partner 2 

Etcé 



Activity Example  

ÅWhat types of activities have you worked with 

each of your partners on [topic of interest during 

time frame of interest]? (Check all that apply .)  

 

 

 

 

ÁDirectional or non -directional? 

ÁBinary or valued? 

ÅMultiplex relationship  

Activity 1 Activity 2 Activity 3 

Partner 1 

Partner 2 

Etcé 



Other Possible Relationships  

ÅPublication co -authorship 

ÅLevel of collaboration  

ÅFlow of resources (money, information ) 

ÅSatisfaction with communication, 

collaboration, mentoring, etc.  

ÅBarriers experienced with partners  

ÅDissemination 

ÅWhatever people/organizations are doing 

together   

 



Characteristics of Network Partners  

ÅòAttributesó 

ÅCan be collected with 

standard survey questions 

ÅDisplayed as different 

colors or shapes 

ÅGender, discipline, rank, 

socioeconomic status, etc.  



Step 3: Data Collection ð How can you 

obtain information about 

relationships? 



Archival Possibilities  

ÅAnything that links people directly or through a 

òmodeó 

ÅSocial media 

ÁFacebook 

ÁTwitter  

ÁLinkedIn 

ÅInstitutional records  

ÁGrant submissions 

ÁJournal co-authorship (Scopus) 

ÁIRB applications 

ÁClassroom rosters 



Online Survey  

ÅNetwork-specific tools  

ÁNetwork Genie 

(https ://secure.networkgenie.com / )  

ÁONASurveys (https://www.s2.onasurveys.com /)  

ÁPartner Tool ( http://www.partnertool.net / ) 

ÁOpenEddi (coming soon!) 

ÅGeneral online survey platforms  

ÁAnything that allows display logic and text piped in 

from responses will work  

ÁSurveyMonkey (paid) 

ÁREDCap 

ÁQualtrics 

https://secure.networkgenie.com/
https://secure.networkgenie.com/
https://secure.networkgenie.com/
http://www.partnertool.net/
http://www.partnertool.net/


Network Survey Considerations  

ÅNetwork questions ask participants to answer 

about their relationships with all  of the 

partners they are linked to in the network  

ÅIf the network has 50 other partnersé 

ÁAnswering the same question 50 times 

Á4 network questions = 200 answers 

ÅKeep size of network in mind when developing 

surveys 

 Activity 1 Activity 2 Activity 3 

Partner 1 

Partner 2 

Etcé 



Format: Free Recall  

ÅStart with 1 or 2 name generator questions asking 

participants to list who they are connected to or 

aware of in the network  

ÅUse the piped text feature of the online survey tool to 

display participant -generated names in subsequent 

network questions  

ÅBenefits 

ÁCan òsnowballó participants beyond original delineation 

ÅDrawbacks 

ÁCleaning creative spelling  

ÁParticipants may be uncomfortable/unwilling to name 

partners 

ÁRecalling names Ą high participant burden  

ÁContacting snowballed names Ą high researcher burden 



Free Recall Examples  

ÅPlease identify up to __ people who you think are the 

most important to [area of interest ] .  

ÅPlease identify up to __ people who you have had the 

most contact with  (e.g. , meetings, phone calls, faxes, 

letters, text/instant messages, or emails) regarding 

[area of interest during timeframe of interest ] .  

ÅPlease identify up to __ people who you have 

exchanged ideas or materials with most often 

regarding [area of interest during timeframe of 

interest] .  

Å (In order for your information to be useful, you must 

include the names of individual people in the spaces 

for First and Last Name.  Please include only one 

name per space.)  

 



Free Recall Tips  

ÅCan pipe in names from one name generator to be 

selected in a second 

 

 

 

 

 

ÅSeparate fields for first, last, and organization name Ą 

aids in data cleaning  

ÅConsider optional  field for contact email  

ÅConsider linking to list of possible partners, if available 

Ą aids recall & reduces creative spelling  

Select Previous Partners And/Or Enter New Partners 

[Drop-down lists populated w/ 

text from previous generator] 

First 

Name 

Last 

Name 

Organization 

Name 

1. 

2. 

Etcé 



Format: Roster  

ÅPresent participant with a full list of network 

partners to answer about  

ÅBenefits 

ÁEasy to clean & manage data 

ÁEasier for participants to recognize names than to 

recall them  

ÅDrawbacks 

ÁNot feasible with very large networks  

ÁComprehensive delineation essential  

 

 

Yes No 

John Smith 

Tom Parker 

Etcé 



Roster Tips  

ÅStart with a screening question 

to filter out non -connected 

partners in later questions 

(online survey display logic ) 

ÅOrder of names on roster 

questions = order of 

participant IDs  

ÁData will export in an N x N 

matrix  

ÁAids in later data management  

 

Yes No 

John Smith 

Tom Parker 

Etcé 

John Smith Tom Parker 

John Smith 

Tom Parker 



Step 4: Data Management ð How do 

you get network analysis programs to 

read your data? 

 Free recall vs. Roster formats  



Data Management Goal 

From To Value 

John Smith Tom Parker 3 

John Smith Tina Jones 5 

Tom Parker John Smith 4 

Tina Jones Tom Parker 2 

John Smith Tom Parker Tina Jones 

John Smith 3 5 

Tom Parker 4 

Tina Jones 2 

ÅMost network analysis programs can read 

files derived from an  

ÁArc list  

 

or 

 

 

ÁN X N matrix 

(gets converted  

to an arc list)  



Result to Aim For  

ÅExample Pajek .net  file  

ÁEasily read by many network analysis programs 

ÁList of vertices (nodes) with labels  

ÁXYZ coordinates 

ÁList of arcs (directional) or edges (non -directional)  

o From 

o To  

o Value (if applicable)  



Handy Tools 

Å Pajek (pronounced òpie-yack,ó Slovene for òspideró) 

Á Network analysis software 

Á Useful for fine -tuning network data & performing analyses  

Á http://pajek.imfm.si/doku.php?id=pajek  

Á Free!  

Å txt2pajek  

Á Turns arc lists into Pajek .net  files  

Á http ://www.pfeffer.at/txt2pajek/  

Á Free! 

Å UCINet 

Á Network analysis software, useful for converting matrix files to .net  

files, sorting .net  files  

Á https://sites.google.com/site/ucinetsoftware/home   

Á Students: $40, Faculty & Government: $150, Others: $250  

Å Excel, SPSS/SAS/Stata 

http://pajek.imfm.si/doku.php?id=pajek
http://www.pfeffer.at/txt2pajek/
http://www.pfeffer.at/txt2pajek/
http://www.pfeffer.at/txt2pajek/
https://sites.google.com/site/ucinetsoftware/home


Data Management Tips  

ÅConvert partner names to numeric IDs with a 

uniform number of digits  

Á101, 102, 103, etc.  

ÁSome programs donõt recognize leading zeros (001, 

002) 

ÁSome programs will otherwise sort like this: 1, 10, 

11, 2, 21, 22é etc. 

ÁDifferent programs may not sort text strings 

consistently due to different handling of spaces 

and capitalizations  

ÅImportant to match order of network data 

with order of attribute data  

 



Free Recall Data: Raw Format  

ÅData will look something like this:  

 

 

ÅElements 

ÁParticipant ID and Name, sorted by ID  

ÁFirst and last names of people participants listed in 

awareness name generator 

ÁValue for the level of contact for each partner  

ÁSome participants may not have nominated partners  

ÅStrategy: create an arc list that can be 

converted to a .net  file by txt2pajek  



Free Recall Data: Transformation  

ÅConvert to a rough arc list  

ÁSingle columns for 

o Fist name 

o Last name 

o Contact value 

ÁCommands 

o SPSS: varstocases 

o SAS: proc transpose? 

o Stata: reshape long 

ÁBe sure to retain cases even 

when partner information is 

blank (isolate)  

ÁSort by last name of nominated 

partners 



Free Recall Data: Clean, Clean, Clean  

ÅClean nominated partner names so they are 

consistent 

ÁConcatenate last and first names, trimming extra 

spaces on the left and right  

ÁFix creative spellings and capitalizations (recode)  



Free Recall Data: ID Numbers  

ÅAssign an ID number to partner names (recode) 

ÁMatch w/ original ID if a participant or part of original 

delineation  

ÁCreate new ID if not part of original delineation and you want 

to snowball  

ÁAdd ID for null node  



Free Recall Data: Attribute File  

ÅGoal: standard data file with 

node characteristics of original 

and snowballed partners 

ÅCopy out a new file  

ÅTransform 

Á (varstocases/ proc 

transpose/reshape long)  

Á ID & Partner ID Ą Label (use in 

Gephi later)  

ÁName & PartnerClean Ą Name 

ÁDrop null 

ÅSort by Label & remove 

duplicates 

ÅBring in attribute data later on 

for visualizations  



Free Recall Data: Arc List  

ÅBack to cleaned network data  

ÅSave out as tab-delimited text file  

ÁKeep ID, PartnerID, and value only  

ÁVariable order is important  

ÅLooks like lower part of Pajek .net  file  



Free Recall Data: Convert to Pajek 

Å txt2Pajek Basic tab  

ÁSelect text file  

ÁSelect appropriate separator (tab), 1 st column (ID), 2nd column 

(PartnerID) 

Á If network is valued, select appropriate column  

ÁNetwork type: 1 mode directed  

ÁHeader lines: 1 



Free Recall Data: Convert to Pajek 

Åtxt2Pajek Advanced 

tab 

ÁSelect òAllow loopsó 

ÁSelect òAllow empty 

cellsó 

ÅRun 

ÅHrmé still needs work 



Free Recall Data: Sort Nodes  

ÅUCINet 

ÁData Ą Import text file Ą 

Pajek (select .net  file)  

ÁData Ą Sort Alphabetically  

o Select non-Crd ##h file  

o Keep Rows, Columns, and 

Matricies/Relations selected  

o Click OK 

ÁData Ą Export Ą Pajek Ą 

Network 

o Select AlphaSort version 

o Do not launch Pajek (old 

version) 

o Click OK 

 



Free Recall Data: Remove Null Node  

ÅPajek 

ÁDrag & drop AlphaSort file into 

first network box  

ÁFile Ą Network Ą Change Label 

to clean text  

ÁNetwork Ą Create New Network 

Ą Transform Ą Remove Ą 

Selected Vertices Ą enter 

appropriate # (in this case, 6)  



Free Recall Data: Draw Network  

ÅSelect clean 

network in first box  

ÅClick Draw button  

 

 



Roster Data: Raw Format  

ÅData will look something like this:  

 

 

 

ÅElements 

ÁWhen sorted by ID, comes close to an N x N matrix 

o Con1 is everyoneõs contact rating for John Smith, Con2 is 

everyoneõs contact rating for Tom Parker, etc. 

o òFromó is the ID column, òToó is each of the Con columns 

ÅStrategy: create clean N x N matrix, use UCINet 

to convert to Pajek .net  file  



Roster Data: Insert Non -Respondents 

ÅAdd non-respondents in correct order  

 

 

 

 

 

ÅAaannndé thatõs all the cleaning youõll need! 

Á(Way easier than free recall, eh?)  



Roster Data: Attribute File  

ÅCopy out new file  

ÅRetain ID & Name 

ÅRename ID òLabeló 

ÅBring in attribute 

data later on for 

visualizations 

 



Roster Data: Export to Excel  

ÅBack to network 

data 

ÅExport as Excel file 

(remove Name) 

ÅClean 

ÁClear ID cell 

ÁFind #NULL! & 

replace with 0  

ÁCopy ID numbers and 

Paste Special Ą 

Transpose 



Roster Data: Convert to Pajek 

ÅUCINet 

ÁData Ą Import Excel 

Ą Matricies 

o Select file and 

appropriate sheet  

o Leave all other 

defaults as-is, click 

OK 

ÁData Ą Export Ą 

Pajek Ą Network 

o Select file  

o Do not launch Pajek 

o Click OK 

 


