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How well do we manage technology?

• Cultural differences:  Should we bother to 
plan?  To systematically look ahead?

• R&D Peer Review:  Faith-based prioritizing
• Strategic Management: 

– Managers overvalue their tacit judgment
– Reinforce with casual, agreeable expertise

• In sum – Amateurish – tremendous 
opportunity to improve

Managers are turning
to data mining:
• Sports Mgt

Empirical Knowledge
is highly valued in:
• Production Mgt 
• Financial Mgt
• Marketing
• Sales

How about:
•Technology Mgt?
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A New Dawn in Managing Technology
A. Management of Technology (MOT) has 

been largely intuitive

B. Patent, R&D publication, and business 
information resources are rich sources of 
empirical intelligence

C.Need to add “B” to “A” to gain competitive 
advantage

D.Goal = Transform MOT (Management of 
Technology)

Text Mining – The new Perspective

When we talk about a new perspective, we are talking 
about treating text as data.  
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Tech Mining
Bad: 

Only read Science, Technology & 
Innovation (ST&I) information

Better:
Too much to read! – apply text data 
mining techniques

Best: 
“Tech Mining” redirection -- purposive, 
targeted decision support for technology 
management

Answer: Who, What, When, Where?
• Profile R&D Domain(s) of concern: 

- Who is doing what?
- What topics are heating up (when)?
- etc.

• Where?  Map Relationships: Teams & topical 
emphases

• When?  Derive forecasts
• What?  Develop  Innovation Indicators
• So what?  Draw MOT implications
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Data Software TIP’s

•Cleaning
•Analysis 
•Representation Technology Intelligence Products:  Answer 

explicit technology management questions

Query &
Refinement

Tech Mining Players
1) Information 2) Technology 3) Researchers 4) Senior Manager

Professionals Analysts User Community

Databases
•Patent Abs.
•R&D Pub. Abs.
•Business Abs.
•More
+ Web mining

Tech Mining Process

•Guided by Innovation Models;
•Expedited by Scripting 

MOT Issues, Questions & Innovation Indicators
13 MOT Issues

• R&D Portfolio 
Mgt

• R&D Project 
Initiation

• Engr Project 
Initiation

• New Product 
Development

• Strategic 
Planning, 

• etc.

~200 Innovation Indicators
WHAT?
Mapping of topic clusters within 
the technology
3-D trend charts for topic 
clusters
Ratio of conference to journal 
papers (benchmarked)
Scorecard rate-of-change 
metrics for topic clusters
Time slices to show evolution of 
topical emphases
Topic growth modeling (S-curve) 
fit & extrapolation

WHO?
Pie chart: Company vs. 
Academic vs. Government 
publishing
Topical main players’ profiles
Spreading (or constricting) # of 
players by topic

39 MOT Questions

1. What’s hot?
2. Fit into tech landscape?
3. Drivers?
4. Competing technologies?
5. Likely development paths?
6. etc.
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Start with questions; Work to 
empirical answers

••When was research done?When was research done?

••Where was it patented?Where was it patented?

••Who are the major Who are the major 
organizations?organizations?

••What do they do?What do they do?

••What are the technology What are the technology 
areas?areas?

••Are companies led by a Are companies led by a 
single inventor?single inventor?

••What is the state of the What is the state of the 
industry?industry?

Search information on topic
importing multiple data sources

• Search
– Patents
– Literatures

• Import into 
VantagePoint
[Thomson Data 
Analyzer]
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Clean data
• Thesaurus • List Cleanup

Lists [Find, Group,…]
• When was research 

done?

• Where was it 
patented?
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Matrices [Co-occurrence – for 
Trends, Relationships, …]

• Who are the major 
organizations?

• What are they pursuing?

Maps and clustering [to 
recognize relationships]

• What are the 
technology areas?

• Who are the leaders?
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Innovation Indicators
• Actionable Technical Intelligence!

– Patent/literature 
ratio

– Citation of other 
fields

– Size of inventor 
teams

– Number of 
organizations

– Number of new 
entrants

– Use of new 
vocabulary

Illustrative Tech Mining Cases
1. Assessing Tech Opportunities – ceramics for 

automotive engines (US Army)
2. Plastic molding technologies to assess relative R&D 

priorities (Combining empirical & expert data --
UFSC)

3. Geo-mapping based on text and data mining (M. 
Persegona)

4. Hazardous Substances Data Bank (cross-chemical 
analyses, National Library of Medicine)

5. Fuel Cell exploring (Tech Mining)
6. Nano Science & Technology Profiling
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Assessing the Promise & Maturity of a Technology 
Family:  Plastic Molding [Leandro Faria et al., UFSCar]
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Technology Information Products:  
“One-Pagers”

• Design with the Users
• Compile indicators to resolve one 

technology management issue
• Specialize the answers to fit the pertinent 

questions
– Profile a technology
– Profile an organization
– Accomplish a particular task (illustration)
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Nano R&D: Global to Local
• Selected illustrations
• Brazilian study using Derwent data
• Ongoing Georgia Tech project using 

publications + patents

Classifying Uses along the Nano Value Chain
[by Simone Alencar and Adelaide Antunes, UFRJ

Main IPC [# patents] Main uses description in the 
nanopatents 

Position along the Nano 
Value Chain 

H01L-Semiconductor 
Devices; Electric Solid 
State Devices Not 
Otherwise Provided 
[2870] 

• Electron device 
• Semiconductor device 
• Solar cell 

• Nanointermediate 
• Nanointermediate 
• Nano-products 

C01B-Non-Metallic Elements; 
Compounds Thereof [2716] 

• carbon nanotube 
• fuel cell 
• catalyst 

• Nano-raw material 
• Nano-products 
• Nanointermediate 

A61K-Preparations For 
Medical, Dental, Or Toilet 
Purposes [1863] 

• Cancer (treatment,  
              medication) 
• Cosmetics 
• drugs 

• Nano-products 
• Nano-products 
• Nano-products 

B82B-Nano-Structures; 
Manufacture Or Treatment 
Thereof Chemistry [1615]  

• Carbon nanotube 
• Electron device 
• catalyst 

• Nano-raw material 
• Nanointermediate 
• Nanointermediate 
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Georgia Tech Project 
Nano Science & Engineering Profiling

• Searches: 1990-2006 (Summer)
– Encompassing, modular search strategy

• R&D Publication Abstracts
– Web of Science ~420,000
– INSPEC ~300,000+
– EI Compendex ~ 300,000+

• Patent Abstracts ~61,000 patent families
– MicroPatent
– INPADOC
– EKMS Patent Citation Database

Ongoing Process
• Search Iteration; Expert Review; Refinement
• Data Operations: Desktop computer challenges
• VantagePoint [Thomson Data Analyzer] 

Functions
– Duplicate removal & information consolidation

[cross-databases; geographic location data]
– Exclusions
– Author/inventor cleaning
– Author organization/Patent assignee cleaning

• Nano Profiles: Publications + Patents
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Nano Publications by Country -- 1990-2006 (partial)
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Georgia Tech TPAC / CNS-ASU patent analysis; refined nano definition; results subject to revision

Activity by Patent Class over Time
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Zoom In: Profiling Purdue University

• 27 nano-patents
• 2042 nano-publications
• 50 Purdue researchers with 20 or more 

papers
• 347 with 5 or more papers
• Map showing collaboration among the 

leading authors (those 24 with 36 or more 
papers)
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Auto-Correlation Map

Author (Cleaned) (1) (Cleaned...

Links >= -1196339987334698100...
> 0.75 2 (0)
0.50 - 0.75 12 (0)
0.25 - 0.50 8 (0)
< 0.25 33 (0)

Otsuka, NOtsuka, N

Nurmikko, AVNurmikko, AV

Kobayashi, MKobayashi, M

Hua, G-CHua, G-C

Gunshor, RLGunshor, RL

Grillo, DCGrillo, DC

Weaver, MJWeaver, MJ

Bein, TBein, T

Woodall, J MWoodall, J M

Wei, AWei, A

Webster, TJWebster, TJ

Shalaev, VMShalaev, VM

Roy, KaushikRoy, Kaushik

Reifenberger, R GReifenberger, R G

Nolte, DDNolte, DD

Melloch, MRMelloch, MR

Lundstrom, MSLundstrom, MS

Janes, DBJanes, DB

Han, JWHan, JW

Fisher, TSFisher, TS

Datta, SDatta, S

Cooks, RGCooks, RG

Bashir, RBashir, R

Andres, RPAndres, RP

Co-authoring
Network among
Purdue researchers

Purdue Profile: Top Authors – % of Publications in Recent Years – Focal Areas
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Summary
Too much information to read every item
Treat text like Data – Mine it for patterns!
Patterns speak to innovation prospects: 
maturation, contextual forces, market 
prospects
VantagePoint [Thomson Data Analyzer] 
can tell Who, What, When and Where
Tech Mining answers managerial 
questions for faster, better decisions.

Competitive Technical Intelligence: 
“Recipe”
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Resources
• Tech Mining by Alan Porter and Scott Cunningham, Wiley, 2005

• Technology Intelligence at Air Products by Merrill Brenner, Competitive 
Intelligence Magazine, May/June, 2005

• See Thomson Scientific Exhibit re: Thomson Data Analyzer or 
www.theVantagePoint.com
- the software
- various “News” on text mining of S&T

• //tpac.gatech.edu
- Hot Tech & TOA (Technology Opportunities Analysis)
- papers

• aporter@searchtech.com

• 770-441-1457


