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PopIT History

0 2006-11-22: Ideas at Thanksgiving dinner

o 2007-02-21: Proposal submitted

o 2007-09-15: Project funded by NSF

o 2007 Fall: eInnovation reading group
o 2007-12-13: Project officially launched
0 2010-08-31: Project ends (estimated)




PopIT Goals

0 To understand the dynamic social system
and processes underlying the development,
diffusion, and use of IT innovations
m Popularity of IT innovations (Wang) O
= Values and IT (Fleischmann) O

o To integrate computational analysis of text
with theory building and testing in social
science research
m 4th Generation Content Analysis (Oard/Resnik) Q

IT Innovation Is ...

o Information technology perceived as new
by adopter

o Vital to economy and society, especially in
tough times (recession is fertile ground for
innovations)

o Developed, disseminated, and used in and
by social system and processes
m Social structure: network, community, hierarchy
m 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 I'T' Innovations

o Popular innovations address popular problems

o Differentiated social status in the networks of
actors partially explains the popularity and
success of innovations

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

o 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
. . opulari
I'T Innovation Discourse

o Discourse both reflects and constructs reality

o Similar innovations = similar discourse - related
popularity?

o Data: InformationWeek articles (1998-2007)
Lexis/Nexis

o 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
o Volume
= Tally articles assighed to each subject in Lexis/Nexis
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Popularity (Discourse Volume)
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4G
. Content
Content Analysis analysis

o “... any technique for making inferences by
objectively and systematically identifying
specified characteristics of messages ...”
(Holesti, 1969)

o V... the study of recorded human
communications such as books, Web sites,
paintings, and laws ...” (Babbie, 1975)

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




4G
Content

Content Analysis Generations = \anebss

G1Read and understand something
G2Manually infer something, then count it

G3Directly observe something, then count it

G4 Automatically infer something, then
count it

LD RGN @ U & =

4G
Content

Build Tools, not “Solutions” analysis

PN GET SMART Wil mE! "

Cartoon by Carroll Zahn, Original Artist
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2G Content Analysis Ay
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4G
Content

3G Content Analysis raljaic

o Computer-Assisted Text Analysis (CATA)

o “Dictionary-based” word counting
= Person or organization names
= Positive and negative sentiment terms

o 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

Manual Content Acquisition

ProQuest
7%7 Topics Publications

Databases selected: ABUINFORM Global

Basic

Results - powered by ProQuest® Smart Search
Suggested Topics About

Enterprise resource planning

Enterprise resource planning AND Supplv chains
Enterprise resource planning AND Canada (location
Enterprise resource planning AND Software industry

<Previous | Next>

5596 documents found for: TITLE( enterprise resource planning”) OR ABS("enterprise resource planning”) OR SU(enterprise resource planning”) » Refine Sear

Allsources [ Scholarly Journals  Magazines  Trade Publications  Mewspapers  Reference/Reporis  Dissertalions

[ Mark all "7 7 marked items: Email / Cite / Export Show only full text

i. € itating ERP through h ical pr ing: a case study
Rosana BB Haddad, Marcius FH De Carvalho. i Journal of ing T gy and Geneva: 2008. Vol. 14, I
E2 Apstract | Bl Find a copy
2. Rapid renovation of i 1l bilities by ERP i i lessons from four Chinese ife
Xiaofeng Ma, Marcel Dissel ional Journal of Manuf: ing Technol and M Geneva: 2008. Vol. 14, Iss. 3/4; p. 431
B Abstract | B Find a copy
3. AWeb-based ERP system for business services and supply chain ication to real Id process

CD Tarantilis, CT Kiranoudis, ND Theadorakopoulos. European Journal of Operational Research. Amsterdam: Jun 16, 2008. Vol 187, Iss_ 3: p.
B Abstract | B Find a copy

4.

Extending capacity planning by pesitive lead times and optional overtime, earliness and tardiness for effective master production schecZI

G | Zobolas, C D Tarantilis, G loannou. i Journal of Py i London: Jun 2008. Vol. 46, Iss. 12; p. 3359

4G
Content

Automated Content Acquisition ‘s

Manually
identify
sources

Paid content,

Blogs Locally cache

Web pages

FlashGet
Parse HTML,
build XML

Perl

Read XML,
write tool’s
format

LingPipe, SVMlite




4G
Content

Trade Press Magazines analyeis

o 6-month Pilot Study Collection
0 Computerworld Jan 2005-Jun 2005
1,193 documents
26 issues

o 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

Full LexisNexis Magazine Runs ‘e

3 genres, 2 pubs/genre, 1988-2008 (unless noted)

0 General News
= Newsweek
» U.S. News & World Report
o Business News
» BusinessWeek
= The Economist
o IT Trade Press
= Computerworld
» InformationWeek (1991-2008)

24




ProQuest Subject Labels (2G)

4G
Content
Analysis

Information technology }

Softw are industry |

Softw are |

Product introduction

Technological planning F————————————m

Blectronic commerce
Computer security ——————————m

Problems ——————

Softw are upgrading F—————m
Web sites ——————0—0m

Year 2000 F————————

Product development ———0——m

Softw are packages ———————m

Computer industry F=————o——=m

Internet

Netw ork security ————=——m
Servers m—————m

Case studies =—c—=
Manycompanies =——o——m

utsourcing F————c—x

Information systems |——————m

Acquisitions & mergers =————m

rends ———xm

Compliance =——=m

Window s operating =——m

Technological change =——omn

Systems integration ——x

Blectronic mail systems =—=m

Guidelines —=—=—o
Strategic planning ==——m

0 1,000 2,000 3,000 4,000 5,000

10-year Computerworld collection

4G
Content

. .
Term-List Classifier (3G) i
A T B c D

Label Full Name Alias 1 Alias 2

AL artificial intelligence

BPR business process resngineering business-process reengineering

CAD computer-aided design computer aided design

CAIL computer-assisted instruction computer assisted instruction

CAM computer-aided manufacturing computer aided manufacturing

CASE computer-aided software engineering computer aided software engineering

CIM computer-integrated manufacturing computer integrated manufacturing

clntserv  client server
datamine data mining
datawrhs data warehouse

slalelalazlale|w|~|e|om|s|wms =

DBMS database management system
deskpub | desktop publishing
DSsS decision support system
ecom e-commerce
EDI electronic data interchange
17 |EFT electronic funds transfer
18 |EIS executive information system
19 |enducomp end-user computing
20 |ERP enterprise resource planning
21 |expertsy  expert system
22 |GDSs group decision support system
23 |GIs geographic information system
24 |grupware groupware
25 |GUI graphical user interface
26 |intranet  intranet
27 |1sP internet service provider
28 |ITF integrated test facility
29 1AD joint application development

30 |3CL job control language

client-server

data-mining

data-warehousing

data-base management system

datamining
data-warehouse
database-manage

decision-support system
electronic commerce

EDI

electronic-funds transfer

electronic-comme

end user computing

expert-system

group-ware

Coding frame: ProQuest
subject labels 26




4G
Content
Analysis

SVM Classifier (4G)

information technology
operating systems
netw ork security
servers L

softw are industry EE———
government agencies
guidelines
computer industry
outsourcing
technological planning
computer security
security management
chief information

product introduction
open source softw are
compliance

mF1:1VvAI

|

@ F1: Ensemble

softw are

systems development
trends

technological change
conferences
acquisitions & mergers
softw are packages
systems integration
executives

softw are upgrading
vendors
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problems

aw ards & honors

0.

]
=
e
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SVM, 6-month Computerworld pilot collection

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.”

Segmentation: Classification: Association and clustering:

(company, software)

Firefox Open Source Software Firefox }
Mozilla Foundation Organization Mozilla Foundation
Sun Microsystems  Organization Sun Microsystems
Solaris Open Source Software Solaris }

28




4G
Content

Automatic Mention Annotation ‘b

Recall

open source
software

web
services

00 02 04 06 08 1.0

LingPipe, 6-month Computerworld pilot collection

Values

Values in IT Design, Use & Policy\""

o Study the role of values in
m Design and use of IT
®» Telecommunication policy
o Survey method is insufficient

o Manual content analysis helps, but ...
= Sentence-level closed-coding of public hearings on net
neutrality following the Schwartz Values Inventory
(Schwartz 1992)
o 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

30
Fleischmann 2007; Fleischmann, Oard, Cheng, Wang, & Ishita, Working Paper; Cheng & Fleischmann, Working Paper




Values
&IT

Manual Coding for Training

Socint porer
{Against this backdrop, we have allegations that broadband providers are exercising

increasingly greater control over the applications and content accessed by their customers) (The

Commission has pending before it several proceedings — petitions for declaratory ruling and for . «vefs oty

rulemaking, and formal complaints — which argue that broadband providers have intentionally

and sceretly degraded applications in a way that undermines the:openand interconnected /7« ¢/

character of the Internet.\, We also will hear concerns about the provisioning of wireless text

messaging short codes, where we have seen providers refuse service to gro_ugs that were deemed

“controversial.” EFuetity  LNwary —> e Al f“‘"

POV PRS-

(We now face difficult questions about our role in preserving the unigue characteristics of
the lntemet)[Those questions are made harder by the Commission’s recent efforts to reshape the h_’__...
legal framework that we have operated under since the dawn of the Internet) The effect of those &
decisions is that we have cast doubt about the rules of the road and left open questions about ~ €° "‘:’,ﬁ,{a

what protections apply. ) Jred-rininde

31
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Against this backdrop, we have alle gations that broadband providers are exervising increasingly greater control over the applications § sooial poves
and content scassed by fheir custamsts. The Commission has pending befoe it ssversl prosesdings - petiions for deslarstory £ sty
nling and for rolemsking, and formal eomplents - whichargue that brosdband providers have intentionally and secrelly freedom
de graded applications in 2 way that undenmines the open and intercomnected character of the Infemet. We als will hear coneerns £3 melity
about the provisioning of wireless text messaging short codes, where we have seen providers refuse service o groups that were
deemed "controversial "
We now face difficult questions about our 1ole in preserving the uniyue charscteristics of the Intemst. Those questions are made | ] $% suthasty §3 suthaaty
harder by the Commission” s recentefforts I reshape the legal framework that we have operated under since the davn of the
Internet. The effect of those decisions is that we have cast dovbt about the rules of the moad and. left open questions about what $ tocad-minded
protections apply.
To our credit, e Commission has token the important stzp of adopling a statement of Internet policy principles, designed o £ athosty
‘preserve and promete the open and intercomnected nature of the Intemst. Tet, as we saw at our hearing st Harvand Law School, not | | $% fieedom 3 suthaity
all broadband, providers believe we have the ability to enforce our own Policy Statement, Thess isses ave simply too important to £ miluential
Leave this qusstion unanswersd
T alon helieve that it is time for the Commission to strengthen and enhanse the Policy Statement We nsed 0 add & “fifth i cutharity £ suthodty
principle” o our Policy Statement to e [« to be able to choose £ equality £ feedom
an independent YoIF provider, or to be sble iea olips, and. a0t just video tromm the largest medi
LN companies. Consumers do not want the Intemet 10 become another version of 014 media, dominated by a handful of corporate g feedom
giants. We alsn need & strong commitment to monitoring and enforsing compliance on a sase-by-sase basis. Thess would be ] sueoesshil $ suthaity
T significant st toward veaching the £ull prowmise of the Lnternst,
55
s | ks the Commission hes eliminated ifs raditionsl safeguards, new questions are also emerging sbout consumers”  rights in this £ halsfl
E7 broadband world. The recent allegations have raised concerns about level of transparency and disslosurs betveen broadband [ |5 honest
‘roviess and. thedr consumess. I camne 10 this kswe with 2 stong presumption that broadband. providers shovld. provide eleer snd £3 honest
eceursts informetion = in plsin English - bout their policies and how they affect consumers” use.
57
59 | Asconsumers shift from a narmowband to broadband world, we also must confront new questions shont how 10 protect consumer §% fowily cecuity
privacy. A recent articls dovumented o groving proctice by which brosdband. providers - using deep packet inspection - can track
elmost every keystroke of their on-line nsers. Providers hope o eapitlize on a tessure trove of information about theix £3 wealth
customers”  interests and habits. But it is far from clear what consamers are told about thess monitoring practices and what [ $% henest
‘Dprotections are in place to safeguard their interests. Given the highly personal nses of the Internet - from managing bills and §% = veried life
investments, seeking medical infarmation, exploring religions beliefs, or conducting a job search - this tend. should give all £% farily secuity 32
consumers pae.
& v
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Weka “Training Data”

Values
&IT

A0-Authority

We also need a strong commitment to monitering and enforcing compliance on a case—hy—

1 case hasis.
18 |Al-Successful These would he significant steps toward reaching the full promise of the Internet
As the Commission has eliminated its traditional safeguards new guestions are also
C1-Helpful : : G
19 emerging ahout consumers rights in this broadband world.
The recent allegations have raised concerns about level of transparency and disclosure
C1-Honest . .
20 between broadband providers and their consumers,
[ come to this issue with a strong presumption that broadband providers should provide
C1-Honest Clear and accurate information in plain English about their policies and how they affect
21 consumers Lse.
. ; As consumers shift from a narrowband to broadband world we also must confront new
D2-Family security ; !
2z questions about how to protect consumer privacy,
AO0-Wealth Pr’ovidera hope tg capitalize on a treasure trove of information about their customers
23 interests and hahits.
But it is far from clear what consumers are told about these monitoring practices and
C1-Honest : ; e
24 what protections are in place to safeguard their interests
Given the highly personal uses of the Internet from managing hillz and investments
B1-A varied life sesking medical information exploring religious beliefs or conducting a job search —— this
25 trand should give all consumears pause
Given the highly personal uses of the Internet from managing hills and investments
D2-Family security sesking medical information exploring religious beliefs or conducting a job search —— this
26 trend should give all consumers pause
33
1 Values
nd_]level Class Distributi -
2" level Class Distribution
1 Level 2™ Level Sentences
Power (A0) 288
Self-enhancement (A) Achievement (A1) 250
Hedonism (A2) 2
Stimulation (B3 58
Openness to change (B) — (B3)
Self-direction (B4) 234
Universalism (C5 148
Self-transcendence (C) ©)
Benevolence (C6) 85
Tradition (D7) 17
Conservation (D) Conformity (D8) 12
Security (D9) 48
34

Ishita, Cheng, Oard, Fleischmann, & Resnik, Working Paper
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Values
Classification Accuracy Y
Overall accuracy for 3rd-level classifiers
1NN 25.88%
3NN 37.09%
ONN 38.64%
/NN 38.64%
10NN 37.09%
13NN 36.26%
15NN 35.84%

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




Values

SVM Confusion Matrix BT

System-Assigned Category Human
ab cdef ghi jk i mnowpar st uvwxy zaashaadaeafagsahaia ok al amAannotation Category Label
5 6 211 96 1 1 116 11 I 2 3 AoAuthority
1 1 1 b Ao-Preserving my public image
3 5 15| &5 21 3 1 2 € Ao-ocial povier
1 21| 3 2 21 1 d  Ao-social recognition
7 10 18] 219 13 |31 s 0w 2 s 12 ) e Aowealth
2 £ ALAmbitious
6 15 36 357 711615 7 s 8 1 1 13 e AlCapable
e o [s & 24 w04 i [z 1195 7 2 h  Alinfluential
I 1 1 i Alintelligent
© 22 1 1 i Alselfrespect
a |, 14 22 15 1 1 K Aluccessiul
o 1 1 | A2-Plessure
g [T 1 s s a4 1] s 1 1 e s m  83-Avaried life
5 1 2 11 1 2 n B3-Daring
= 1 31 2 s 1 1 o Bachoosing owngoals
N = s 11 & |1 16 s P BaCreativity
X e s 115 18 3 s |112a n a8 1 2 11 1 a q  Ba-Freedom
S 1 1 1 r
Q |2 1 3/1 1 3 1 4 s Cs-Broad-minded
[ S 7 154 2 2 126 12 202 1 11 t  csauality
o3 1 1 U CS-Protecting the environment
c [t 217 ws 1 8 14 1 v CSSocial justice
% 1 2 w Cs-Wisdom
€ |72 7 w2 4 216 [2]1 3 T |11 1 1 x  ChHelpiul
< |t 2 1 y  CoHonest
P E 1 1 Celoyal
T s 1 sa  Co-Mature love
o 3 1 1 2 2 1 |1 1 ab  C&Responsible
- 1 sc __ CeTrue friendship
B2 12 1 1 1 ad  D7-Moderate
8 1 2 e 2 1 1 1| @  D7-Respectfor tradition
A 1 11 2 1 af  Ds-Obedient
o 1 1 1 2 ag  De-Politeness
5 2 ah  Da-Family security
= 1 1 al D9-Healthy
S 1 2 a  De-National security
g | 11 E ] ak  Dg-Reciprocation of favors. 37
= 1 al  De-senseof belonging
@ (2 s 11 52 4 1 2| am _ D5-Social order

Values
&IT

Future Directions

o More and larger collections
= All congressional testimonies
= NASA oral history archive
= Trade press
= Academic journals
= Blogs
o Tighter integration
= Keep human coder in the loop
» Integrate SML and actor-network theory

38
Fleischmann, Oard, Cheng, Wang, & Ishita, Working Paper; Templeton, Fleischmann, & Oard, Working Paper




What’s Next for PopIT?

o Improved accuracy
= Hierarchical multi-label classifiers
o Additional content types
= Academic journal articles
= Blogs
= Interviews
o Classification
m Cross-domain (e.g., trade press : blogs)
= Non-topical (e.g., sentiment)
= Social network (e.g., opinion leaders)
o Integrated systems

39

Sentiment Analysis Plans

Sentiment

Opinions
(OpinionFinder)

polarity
(General Inquirer)

(Text Classification)

Entities Triples by
(IdentiFinder) combining the
information Evaluation
(Competitive Linking
by Proximity-
Obj ects Based Scores)

40




Spanning Disciplines

o Coupled models as “boundary object”
= Input representation
» Transformation
= Output representation
o Layered uncertainty
= Meaning of the text
®= Meaning of the coding frame

= Purpose of the coding frame v

41

Interdisciplinary Innovation Cycle

Language
Technology \

Transducer o Aoplicati
Application pplication
Technology T:c?hnology ” Systems

)
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Publications

Journal Articles

u]

Wang, P. "Popular Concepts beyond Organizations: Exploring New
Dimensions of Information Technology Innovations," Journal of the
Association for Information Systems (12:2), 2009, pp. 1-30.

Wang, P. & Swanson, E. B. "Customer Relationship Management as
Advertised: Exploiting and Sustaining Technological Momentum," Information
Technology and People (21:4), 2008, pp. 323-349.

Dissertation

u]

Wu, Y. "Classifying Attitude by Topic Aspect for English and Chinese
Document Collections," Ph.D. Dissertations. University of Maryland, College
of Information Studies, 2008.

Book Chapters

[m]

Oard, D.W. (in press). A Whirlwind Tour of Automated Language Processing
for the Humanities and Social Sciences," in Promoting Digital Scholarship:
Formulating Research Challenges in the Humanities, Social Sciences, and
Computation, Council on Library and Information Resources.

Wang, P. "Whatever Happened to BPR? The Rise, Fall, and Possible Revival of
Business Process Reengineering: From the Organizing Vision Perspective," in
Business Process Transformation, V. Grover & M.L. Markus (eds.). M.E.
Sharpe, Armonk, NY, 2008a, pp. 23-40.
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Publications (continued)

Conference Papers

m}

Chen?, A-S., Fleischmann, K.R., Wang, P., & Oard, D.W. "Advancing
Social Science Research by Applying Computational Linguistics," in
Proceedings of the 2008 Annual Meeting of the American Society for
Information Science and Technology. Columbus, OH, 2008.

Elsayed, T., Lin, J., & Oard, D.W. "Pairwise document similarity in
large collections with MapReduce," in Proceedings of the 46th Annual
Meeting of the Association for Computational Linguistics, Companion
Volume. Columbus, OH, 2008.

Wang, P. "Assimilating Information Technology Innovation: The
Longitudinal Effects of Institutionalization and Resource
Dependence," in Proceedings of Twenty-Ninth International
Conference on Information Systems. Paris, France, 2008b.

Wang, P., Tsui, C.-{'., Fleischmann, K. R., Oard, D. W., & Wang, L.
"Un erstandinﬁ IT Innovations through Discourse Analysis," poster
presented at the Fourth iConference. Chapel Hill, NC, 2009.

Wu, Y. & Oard, D. "Bilingual topic aspect classification with a few
training examples," in Proceedings of the 31st annual international
ACM SIGIR Conference on Research and Development in Information
Retrieval. Singapore, 2008, pp. 203-210.
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Working Papers

o Cheng, A.-S. & Fleischmann, K.R. Value
perspectives in net neutrality: A content analysis
of public hearings.

o Ishita, E., Cheng, A.-S., Oard, D.W.,
FIeiscﬁmann, K.R., & Resnik, P. Detecting and
Classifying Expressions of Human Values.

o Fleischmann, K.R., Oard, D.W., Cheng, A.-S.,
Wang, P., & Ishita, E. Automatic Classification of
Human Values: Aﬁplying Computational Thinking
to Information Ethics

o Templeton, T.C., Fleischmann, K.R., & Oard,
D.W. Using Automated Text Classification with
Actor-Network Theory.
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Where Are We?

PopIT

Scalable Computational Analysis of the Diffusion
of Information Technology Concepts

pated February 1, 2009

4120D Hornbake Bldg. http://terpconnect.umd.
University of Maryland edu/~pwang/PopIT/
College Park
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