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PopIT History
 2006-11-22: Ideas at Thanksgiving dinner
 2007-02-21: Proposal submitted
 2007-09-15: Project funded by NSF
 2007 Fall: eInnovation reading group
 2007-12-13: Project officially launched
 2010-08-31: Project ends (estimated)
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PopIT Goals
 To understand the dynamic social system 

and processes underlying the development, 
diffusion, and use of IT innovations
 Popularity of IT innovations (Wang)
 Values and IT (Fleischmann)

 To integrate computational analysis of text 
with theory building and testing in social 
science research
 4th Generation Content Analysis (Oard/Resnik)
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IT Innovation Is …
 Information technology perceived as new 

by adopter
 Vital to economy and society, especially in 

tough times (recession is fertile ground for 
innovations)

 Developed, disseminated, and used in and 
by social system and processes
 Social structure: network, community, hierarchy
 Social cognition: value, sentiment, learning
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Why do some innovations become popular, but others don’t?
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Popularity of IT Innovations
IT 

Popularity
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Popularity of IT Innovations
 Popular innovations address popular problems
 Differentiated social status in the networks of 

actors partially explains the popularity and 
success of innovations

 Different relationships among innovations have 
different influences on the trajectories of 
innovations

 Different social groups take turns to serve as 
opinion leaders either promoting or denouncing 
an innovation during the course of its life cycle

Wang, 2008; Wang & Swanson, 2008; Wang, 2009

IT 
Popularity

IT Innovation Discourse
 Discourse both reflects and constructs reality
 Similar innovations  similar discourse  related 

popularity?
 Data: InformationWeek articles (1998-2007) 

Lexis/Nexis
 Discourse content

 Apply Kullback–Leibler (KL) divergence to measure the 
difference between innovation discourses

 Apply multidimensional scaling (MDS) to the KL 
divergence matrix for visualization

 Volume
 Tally articles assigned to each subject in Lexis/Nexis

IT 
Popularity

10
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Discourse Content Similarity
2003

IT 
Popularity
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Discourse Content Similarity
2005

IT 
Popularity



Popularity (Discourse Volume)
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Application service 
provider

Decision support 
systems

Customer relationship 
management

Data 
warehouse

Supply chain 
management

IT 
Popularity

H1: Trajectories of similar 
innovations are correlated

H2: Trajectories of dissimilar 
innovations are uncorrelated

Content Analysis
 “… any technique for making inferences by 

objectively and systematically identifying 
specified characteristics of messages …”
(Holesti, 1969)

 “… the study of recorded human 
communications such as books, Web sites, 
paintings, and laws …” (Babbie, 1975)

 “… a summarizing, quantitative analysis of 
messages that relies on the scientific 
method …” (Neuendorf, 2002)

4G 
Content 
Analysis
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Content Analysis Generations
G1Read and understand something

G2Manually infer something, then count it

G3Directly observe something, then count it

G4Automatically infer something, then 
count it
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4G 
Content 
Analysis

Build Tools, not “Solutions”

Cartoon by Carroll Zahn, Original Artist 
16

4G 
Content 
Analysis



2G Content Analysis
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Content
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4G 
Content 
Analysis

3G Content Analysis
 Computer-Assisted Text Analysis (CATA)
 “Dictionary-based” word counting

 Person or organization names
 Positive and negative sentiment terms

 Vastly more scalable than manual coding
 Alias list can accommodate synonymy
 Focused domain can limit homonomy effects
 Regression models context-dependent effects
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4G 
Content 
Analysis



2G Content Analysis

Analysis

Coding frame
design

Operationalization

Conceptualization

Data
selection

Problem
identification

Classification

Content
acquisition

19

4G 
Content 
Analysis

4G Content Analysis
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design
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Problem
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Classification
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learning

Feature
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Content
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evaluation 20

4G 
Content 
Analysis



Manual Content Acquisition
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4G 
Content 
Analysis

Automated Content Acquisition

Locally cache
Web pages

Parse HTML,
build XML

Manually
identify
sources

Read XML,
write tool’s

format

Perl

FlashGet

LingPipe, SVMlite

Paid content,
Blogs

4G 
Content 
Analysis



Trade Press Magazines
 6-month Pilot Study Collection

 Computerworld Jan 2005–Jun 2005
 1,193 documents
 26 issues

 10-year Collection
 Computerworld Jan 1998–Jun 2008

 25,278 documents
 534 issues

 InformationWeek: Jan 1998–Jun 2008
 31,112 documents
 527 issues
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4G 
Content 
Analysis
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Full LexisNexis Magazine Runs
3 genres, 2 pubs/genre, 1988-2008 (unless noted)
 General News

 Newsweek
 U.S. News & World Report

 Business News
 BusinessWeek
 The Economist

 IT Trade Press
 Computerworld
 InformationWeek (1991-2008)

4G 
Content 
Analysis



ProQuest Subject Labels (2G)
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10-year Computerworld collection

4G 
Content 
Analysis

Term-List Classifier (3G)

Coding frame: ProQuest 
subject labels 26

4G 
Content 
Analysis



SVM Classifier (4G)
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4G 
Content 
Analysis

Automating Annotation

“There has been a lot of buzz over the arrival of Firefox, the open-source 
browser published by the Mozilla Foundation… Sun Microsystems Inc.
hopes that open-source Solaris will draw in new users and new growth 
opportunities.”

Firefox
Mozilla Foundation
Sun Microsystems 
Solaris

Segmentation: Classification:

Open Source Software
Organization
Organization
Open Source Software

Association and clustering:

Firefox
Mozilla Foundation
Sun Microsystems
Solaris

(company, software)
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4G 
Content 
Analysis



Automatic Mention Annotation
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Recall
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Precision

LingPipe, 6-month Computerworld pilot collection
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4G 
Content 
Analysis
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 Study the role of values in 
 Design and use of IT
 Telecommunication policy

 Survey method is insufficient
 Manual content analysis helps, but …

 Sentence-level closed-coding of public hearings on net 
neutrality following the Schwartz Values Inventory 
(Schwartz 1992)

 Automatic detection and classification affordably 
enables macro-scale social science research
 Build and apply value classification systems to study 

how values influence IT design, use, and policy

Fleischmann 2007; Fleischmann, Oard, Cheng, Wang, & Ishita, Working Paper; Cheng & Fleischmann, Working Paper

Values 
& ITValues in IT Design, Use & Policy
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Manual Coding for Training
Values 
& IT
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Recording Codes in ATLAS.ti
Values 
& IT
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Weka “Training Data”
Values 
& IT

34

2nd-level Class Distribution

Ishita, Cheng, Oard, Fleischmann, & Resnik, Working Paper

Values 
& IT
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3rd-Level Class Distribution

Ishita, Cheng, Oard, Fleischmann, & Resnik Working Paper

Values 
& IT

Values 
& IT
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Classification Accuracy
Overall accuracy for 3rd-level classifiers

Values 
& IT

Ishita, Cheng, Oard, Fleischmann, & Resnik Working Paper

1NN 25.88%
3NN 37.09%
5NN 38.64%
7NN 38.64%
10NN 37.09%
13NN 36.26%
15NN 35.84%
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Future Directions
 More and larger collections

 All congressional testimonies
 NASA oral history archive
 Trade press
 Academic journals
 Blogs

 Tighter integration
 Keep human coder in the loop
 Integrate SML and actor-network theory

Fleischmann, Oard, Cheng, Wang, & Ishita, Working Paper; Templeton, Fleischmann, & Oard, Working Paper

Values 
& IT



What’s Next for PopIT?
 Improved accuracy

 Hierarchical multi-label classifiers

 Additional content types
 Academic journal articles
 Blogs
 Interviews

 Classification
 Cross-domain (e.g., trade press : blogs)
 Non-topical (e.g., sentiment)
 Social network (e.g., opinion leaders)

 Integrated systems
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Sentiment Analysis Plans

Opinions

Entities

Objects

Sentiment
polarity

Triples by
combining the
information Evaluation

(OpinionFinder) (General Inquirer )

(IdentiFinder) 

(Text Classification) 

(Competitive Linking
by Proximity-
Based Scores) 



Spanning Disciplines
 Coupled models as “boundary object”

 Input representation
 Transformation
 Output representation

 Layered uncertainty
 Meaning of the text
 Meaning of the coding frame
 Purpose of the coding frame
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Interdisciplinary Innovation Cycle

Transducer
Technology

Language
Technology

Application
Technology

Application
Systems
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Working Papers
 Cheng, A.-S. & Fleischmann, K.R. Value 

perspectives in net neutrality: A content analysis 
of public hearings.

 Ishita, E., Cheng, A.-S., Oard, D.W., 
Fleischmann, K.R., & Resnik, P. Detecting and 
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Where Are We?
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