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Outline
w Overview
wMeasures of innovation value
wMeasures of knowledge flows
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Patents as indicators

w A patent is a property right to a knowledge
asset => patent counts can be useful
measures of innovative output
n Counts at the firm, industry, country level over

time
n Counts weighted by the number of subsequent

citations that the patents receive
w Citations from one patent to another

n an imperfect but useful map of the links between
these “bits” of output or knowledge
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But…..

w Using patents as indicators requires
some understanding of what they mean
n how and why they are taken out
n how they are administered
n how they are enforced
n how all this changes over time
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Measuring innovation using
patents – early literature

w Schmookler (1960 book) – pioneer in
the use of patent statistics
w Scherer’s (AER 1965) work in oil,

chemicals, steel
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Griliches et al/NBER ~1980

w First work using computerized USPTO data (large
sample). Conclusions:
n Patents strongly related to R&D across firms, elasticity close

to one
n Controlling for unobserved differences across firms, elasticity

lower (about 0.3)
n Difficult to determine lag structure because R&D very

smooth over time within firm
n Used Poisson models for count data => patents exhibit

overdispersion
w But, in the presence of R&D, patents add little

explanatory power for sales, profits, and market
value. Why?
Skewness of the distribution of patent value or importance
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Citations and market value

w Hall, Jaffe, Trajtenberg (RJE 2005) – do patents
weighted by forward citations provide a better
measure of patent “value” than patent counts
themselves?

w Broad firm-level analysis – previous studies
invention- or narrow industry-specific:
n Trajtenberg (RJE 1990) - consumer welfare for CAT

scanners and citations
n Klock and Shane (AER 1995) - market value of citation

weighted patents in semiconductors
n Austin (1993) - event studies on citation-weighted biotech

patents
n Hirschey et al (1998); Lev et al (1998) - accounting-based

work similar to ours.
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What are patent citations?

w Somewhat like citations in a research paper:
n References to prior technology, either patents or other

scientific literature on which the current patent builds or
which it uses

n Some added to avoid infringement (limit scope, defense
against suits)

n Some added by the USPTO examiner (not used by inventor)
n Some added for “teaching” (like survey articles)

w USPTO differs slightly from EPO in citation practice
n USPTO: all relevant citations
n EPO: minimum number needed to cover prior art
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Some facts about U. S. citations

w More valuable patents are cited more
w One quarter of patents receive no citations
w 0.01% receive more than one hundred

citations
w Lag distribution is skew to the left with a

mode at about 3.5 years.
n Most cites happen by 10 years, but there can be

long lags (30 years)
w Number per patent has increased recently

with the advent of computerized search
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Figure 3
Citation Distribution
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Hedonic regression for market value
Log Qit = logqt + ?tKit/Ait + αtd(Kit = 0)

where Qit =Vit /Ait (market to book or Tobin’s Q)

Interpretation:
 qt = overall market level (approximately one).
 ?t = Relative shadow value of K assets (=1 if

depreciation correct, investment strategy optimal, and
no adjustment costs).

 αt = Premium or discount for the absence of K assets.
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 Figure 5b
Patenting Firms Only - R-Squared from Tobin's Q Equation
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Exploration of the functional form

w Include stock of R&D, patents per R&D, and cites per patent.
n Cites per patent are more important than patent yield itself
n Increase of one cite per patent is associated with an increase of 3-

4% in market value
w Break up cites per patent into five ranges: 0 to 4, 4 to 6, 6 to 10,

10 to 20, over 20
n Only the latter three categories are positive; the other two are zero
n 50-75% boost to market value if citations per patent average

above 20!
w Timing – do citations received before value is measured matter

more or less than those received after?
n Less, although they are useful for forecasting.
n Predictable and unpredictable citations receive approximately equal

weight.
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Self citations

w Self-cites = citations to patents owned by the
same firm.
n More valuable => “owning” a technology

trajectory, cumulativeness is valuable
n Less valuable => cite whatever is at hand, does

not necessarily signify any value
w Results

n High self-citation share is valuable (worth about
twice as much) if firm is small or medium-sized,
neutral if firm is large.

n Not having self cites is negative if firm is large,
positive if firm is small.
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Conclusions

w Patents as indicators
n Useful, especially citation-weighted –

correlated with value, R&D, litigation,
profits, etc.

n However, important, especially over time,
to understand the impact of the policy
changes that have taken place on these
indicators.
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Citations as indicators of
knowledge flow

w Jaffe, Trajtenberg, Fogarty inventor
survey (NBER)
n About half correspond to some kind of

knowledge flow
n About one quarter to a very substantial

flow
n Remainder are primarily those added by

others (not the inventor)

October 2004 Patents as Indicators 20

Applications

w “Self” measure in HJT
w Geographic localization

n Henderson, Jaffe, and Trajtenberg

w Macgarvie (2003)
n Citations used to measure knowledge flow induced

by exporting or importing
n French firms begin exporting to Germany

w Do they cite German patents more after than before?
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NBER Patent Citations Data File
Available at http://www.nber.org/patents
http://emlab.berkeley.edu/users/bhhall/bhdata.html
w ~3 million U.S. patents granted between January

1963 and December 1999 (now updated to 2002)
n Patent number, application and grant dates
n Country and state of first inventor
n Main US patent class; number of claims
n Number of citations, forward and backward; generality and

originality measures based on citations

w All citations made to these patents between 1975 and
1999 (over 16 million).

w Match of patenting organizations to Compustat (the
data set of all firms traded in the U.S. stock market).
n enables ownership assignment for part of the dataset
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Breitzman ,  et al.                                                         January 16, 2001
Method and apparatus for choosing a stock portfolio,

based on patent indicators
A portfolio selector technique is described for selecting publicly traded companies
to include in a stock market portfolio. The technique is based on a technology
score derived from the patent indicators of a set of technology companies with
significant patent portfolios. Typical patent indicators may include citation
indicators that measure the impact of patented technology on later technology,
Technology Cycle Time that measures the speed of innovation of companies, and
science linkage that measures leading edge tendencies of companies. Patent
indicators measure the effect of quality technology on the company's future
performance. The selector technique creates a scoring equation that weights each
indicator such that the companies can be scored and ranked based on a
combination of patent indicators. The score is then used to select the top ranked
companies for inclusion in a stock portfolio. After a fixed period of time, as new
patents are issued, the scores are recomputed such that the companies can be re-
ranked and the portfolio adjusted to include new companies with higher scores and
to eliminate companies in the current portfolio which have dropped in score. A
portfolio of the top 10-25 companies using this method and a relatively simple
scoring equation has been shown to greatly exceed the S&P 500 and other indexes
in price gain over a ten year period.
Inventors: Breitzman; Anthony F. (Cedarbrook, NJ); Narin; Francis (Ventor, NJ)
Assignee: CHI Research, Inc. (Haddon Heights, NJ)
Appl. No.: 353613  Filed:  July 14, 1999

United States Patent 6,175,824
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Current U.S. Class:  705/36; 705/10; 705/35; 705/37
Intern'l Class:  G06F 017/60
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United States Patent 6,175,824
Claims
1. A computer-implemented method of selecting a portfolio of company stocks for
a client which is predicted to have future performance that achieves a predesired
financial outcome, the method comprising:
(a) calculating a score for a plurality of companies whose stock may be potentially
selected to be in the portfolio by using the equation: ##EQU3##
wherein x.sub.i are company indicators which include industry normalized patent
indicators, .alpha..sub.i are weighting coefficients for the respective company
indicators, at least one of the weighting coefficients being non-zero, the weighting
coefficients being selected so that companies which receive a high score are
predicted to contribute to achieving the predesired financial outcome, and
.beta..sub.i are weighting exponents, and that companies which receive a low
score are predicted to not contribute to achieving the predesired financial outcome,
each company being assigned to a predefined industry;
(b) ranking the calculated scores from highest to lowest and generating
recommendations of which company stock to purchase for the portfolio based upon
the ranking; and
(c) displaying the recommendations on a summary report for review by the client
or the client's financial manager, or buying amounts of company stock for the
portfolio in accordance with the recommendations, or selling amounts of company stock from
the portfolio in accordance with the recommendations.

Etc. for 62 further claims


