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: CHI Research is a Highly Specialized
. Citation Research Consultancy

TRACES Study: Precursor to CHI
Science Indicators since 1970's
Technology Indicators since 1980's
Linkage Indicators since 1990's

Published 140+ research papers
Featured in the New York Times, Business Week
MIT Tech. Review, and other media

Investor Tech-Line®
Financial Application of Technology Indicators

U.S. Patent No. 6,175,824

“Method and Apparatus for Choosing a Stock Portfolio, Based on
Patent Indicators”
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- Patent Statistics are not inherently difficult
. to analyze

8§ If they are properly normalized,

8 If the underlying data are properly cleaned
up (unified ),

8 If the indicators are properly validated.

§ Normalization and Unification are very
difficult in databases primarily designed
for searching and information retrieval.
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Normalization

8§ Patent properties vary widely across different technologies
Example : Science Linkage is

0to 1 Auto Mechanical Technologies
5to 10 in Pharmaceuticals
20 or higher in Genetic Engineering

§ Patent citation distributions are highly skewed

8 Inventor Productivity is highly concentrated in a few
individuals
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Figure 1
. Competitor Assessment Key Result

Honda citation impact benchmarked against 11 competitors
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. A Few Key Inventors Drive an Entire Lab.
) Xerox Semiconductor Inventors 1981-87
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Each stick represents 1 Xerox Inventor: the height is the number of his/her
patents in the 7 year period.
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Data Unification -

§ Company Names

8 Inventor Names

8 Inventor and Company Locations
8 Science Reference Unification

§ Citation Matching — especially in patents with
external system priority and references
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Assignee Names must be Unified

8 We track all patenting organizations, but clean
and unify the top 1,800+ patenting organizations.

§ These 1800 organizations patent under

25,000 different names currently
40,000 different names since 1980

8 Aventis patents under 300 or so different names
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Aventis has 29,000+ Patents; About 1% have
“Aventis” in the Assignee Field.
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Figure modified from Edlyn Simmons Figure:PIUG 2000 Meeting
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Indicator Validation

9

Because there is no absolute standard for quality in
technology, or in science , validation must be
done by

8§ Comparing patent based indicators with external
measures of quality, or

8 Comparing the performance of companies with
their patent quality and quantity indicators, or

8 by other comparative analyses of patent vs. non-
patent measures.
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Validation Studies

8§ Science Intensive patent categories cite to
research papers

§ Highly cited patents and clusters identify
important discoveries

8 Patents associated with various awards are far
more highly cited than expected

§ Patents making important contributions are more
highly cited
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Outstanding Patents are Very Highly Cited
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Since 1960:

120 ‘o Pioneer Patents cited 391% more than expected

100 |Average Hall of Fame patent cited 365% more than expected
80 - Historically Significant Patengs cited 173% more than expected
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A Highly Cited Patent from Intel; Citers include
Compagq, IBM, AMD and others

Citing Year
2000 06075929 06070231
06070209 06026460
62 Citations Total 06055590 06021451
06052513
06021480
1999 05987590 05898888 05987539 05923857 05956493 | [05949981] [05941970
05909559 | | 05872938 05903906 05905876 05935232 | | 05933612
Texas 05872941 05894567 05930485
Instruments 05872939
1998 05826045 05850530 [ | | E0ss1361 || | 05850557 [[] 05812800 [| 05835742 ]
05764929 05771359 05832241 05805840 | | | 05802055
05734846 Compag 05819027 05802330 Apple
05717876 05761444 05778200
05761452
05754807
o AMD
1997 05701422 05673399 05696910 05619661
NCR IBM Intel Phillips
1096 T [ ——
05546546
Intel

14 Citing Patents from Toshiba, Sun, National Semiconductor etc. removed for space considerations. { |-| I
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- Example:Everyone is Building Upon IBM’s
. Semiconductor Technology

:Cumpany in original set
:Cumpany not in original set

—> Indicates company with most cites

......... » Indicates company with 2nd most cites
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* Companies preferentially cite in-state public sector science in their
patents (Cites from Industry Patents to Public Sector Papers)

144
Actual / Expected

12 number of citations

NC  Cited university
(or other public
institution) state

Citing Patent States
(Inventors from Corporations)

== papers
CA
Expected # of citations = patent state's # of citationsto all states m

multiplied by paper state's share of cites received from all states
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. Quality Technology is Valuable

Patent citation indicators can identify
technologically strong companies
which are undervalued by the market

A portfolio built of these undervalued companies will far
outperform any standard index.

The number of patents a company has is not significant in
the regression — it is the citation indicators that count.
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Background: 1999 Financial Analysts Journal Paper

by Deng, Lev and Narin

Median Market-to-Book Ratios of Chemical Companies
Classified by Patent Impact & Science Linkage in
the Previous 3 Years
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: Investor Tech-Line® Performance
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2003 Investor Tech-Line Performance

Investor Tech-Line Top 20 Performance From
12/31/02
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) Real Performance With Top Investor Tech-Line
. Stocks
Actual CHI Pension Performance From Jan 2002
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Summary of Key Points

Normalization make indicators meaningful.
Unification make indicators accurate.
Validation makes indicators acceptable.

Doing all 3 requires a lot of data infrastructure and
maintenance.

But, when all 3 are done, the resulting indicators are
not difficult to analyze.
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