Absorption parameter, 100
Academic article citations and patent
citations, 161
Aerojet Nuclear, 302
Aerospace firms and NASA patents, 283
Age, vs. importance, of patents, 33, 33 n.,
45-46
Aggregation system, 415
Air Products, 272
Albany, in localization study, 167
Ames laboratory, 325
Antecedent, of research, 201
Appropriability, 51
measures of, 52, 63, 83-84
and larger corporations, 78
patent data for, 53-56
research design and data
characteristics of, 66—70
simple patent counts and, 84
statistical analysis of, and results, 71,
72,76
statistical test of, 63—66
and self-citation, 215, 215 n.
Argonne Chicago Development
Corporation (ARCH), 281 n.
Argonne laboratories, 308
Arrow, Kenneth, 5
Articles in academic journals, 161
Asian Tigers and Israeli patents, 14, 347—
357, 360
Assignees, 355
of Israeli patents, 355-365
types of, 413-414
Association of University Technology
Administrators (AUTM), surveys of,
244
AT&T, 316

Index

Attorneys and information about
citations, 106 n., 380, 392

Backward-looking measures of basicness,
56, 62-63, 70-73, 75
and forward measures, 81-83
Basicness, 51, 246. See also Generality;
Importance of patents
continuum of, 54, 55
measures of, 52, 56-57, 83-84
backward-looking, 56, 62-63, 70, 71,
72-73,75, 81-83
forward-looking, 56, 57-62, 70, 72, 73,
75, 81-83
patent data for, 53-56
research design for, and data
characteristics of, 66-70
simple patent counts and, 84
statistical analysis of, and results, 70—
83
statistical test of, 63-66

Basic research, 162. See also Unpatentable

research /innovation
Bayh-Dole Act (1980), 13, 243-244, 293
and university incentives, 256
and university licensing of technology,
298, 303 n., 315

and university patenting, 313

and university title to patents from
federally funded R&D, 292, 293, 301,
303 n.

Bell Report, 294 n.

Benchmarking of citation data, 434-437
fixed-effects approach to, 436, 437-441
quasi-structural approach to, 437, 441—

451
Bettis Atomic Power laboratory, 308
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Bias
from examination of patents within U.S.
system, 228
in Herfindahl-type measures, 454-458
from selectivity, 65-66
from truncation, 33, 46—48, 204 (see also
Truncation bias / problem)
and university patents, 249, 252
Boston, in localization study, 167
Boyer, H. W., 79, 80
Britain. See Great Britain
Brookhaven laboratory, 308, 325
BRS (computerized search technique), 28

Caballero, Ricardo, 11
Calibration. See also Benchmarking of
citation data
of parameters in economic growth
model, 136, 139-140
of patent citations, 10
California Institute of Technology,
patents of, 241
Canada
Israeli patenting in U.S. compared with
that of, 347, 349, 350, 359, 360, 373
in knowledge-flow model, 182, 184, 189,
194, 195
Capital goods, international technology
flow from sale of, 200
Cardiac pacemakers, patent for, 79-81
Career concerns of researchers, 329
Cells of data, in international-citation-
pattern model, 209
derivation of expected citation
frequency for, 229-230
expected citation count for, 211-213
Chicago, in localization study, 167
Citation counts
all-inclusive vs. same-field, 30
and bias in Herfindahl-type measures,
454-458
and value of innovations, 28, 38-39
Citation data, 3—-4, 54. See also Patent
citations; Patent data
benchmarking of, 434-437
fixed-effects approach to, 436, 437-441
quasi-structural approach to, 437, 441-
451
on CT scanners (Trajtenberg thesis), 8-9
forward- vs. backward-looking, 56 (see
also Backward-looking measures of
basicness; Forward-looking measures
of basicness)

Index

and knowledge spillovers, 12
limitations of, 54
as proxy for knowledge flows and
technological impact, 14
and value of innovation, 43
Citation frequency, 183, 210, 211
and localization of spillovers, 157
Citation function, 11, 92-93, 100, 147,
149, 184, 195
Citation intensity, 187, 211, 214
and market valuation of stock, 16
reference, 313
and university patents, 254
Citation lags between cited and citing
patent, 47, 146, 165, 166, 166 n., 183,
202-203, 204, 421-424. See also Lags
difficulty in estimating effects from, 186,
213
for yearly patent cohorts, 106, 108
Citation patterns, cross-country, 149
in international-knowledge-flow model,
202-232
Citation practices, changes in, 200
Citation rates, 11
Citations function, 11, 92-93, 100, 147,
149, 184, 195
Citations, patent. See Patent citations
Citation-weighted patent stocks, 16
Cities, industries located in, 156
Claims in patents, 431-432
Classification system for patents, 54,
158-159, 351-352
Cohen, S. N., 79, 80
Commercialization of national-
laboratory technology, 13-14, 288,
289, 291, 327, 328 (see also National
laboratories)
Competition and value of innovation to
firms, 34 n.
Compustat, 6, 403, 432-434
Computed Tomography (CT), 29-30
patent for, 79, 80, 81
Computed Tomography patent counts,
29-33
and innovation, 33-43, 44
and measures of social gains, 25
and social returns, 60-61
Computerization
of patents, 4, 405
of USPTO, 6, 113, 418
Computerized search techniques, 28
Concentration, Herfindahl index of, 60,
253, 270, 318, 318 n., 330
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Conference on R&D, Patents, and
Productivity (1981), 6
Consumer surplus in innovation model,
34
Consumption growth rate, in economic
growth model, 126-128
Control samples, in localization study,
159-161
Cooperative R&D arrangements
(CRADASs), 292, 295, 310
formation of, 302, 324-327
in statistical analysis, 306
Corning Glass Works, 79, 80
Corporate patents
international citing of, 206
Israeli, 357-359, 363
in knowledge-flow model, 181, 182, 190,
193-194, 195
and localization study, 172, 176
self-citations in, 164
in research on measures of basicness/
appropriability, 67-69
and self-citation, 208 n.
vs. university patents, 10, 65
and measures of basicness, 75-78
Corporate research
and distribution of basicness, 55
and university research, 52, 64
Court of appeals for patent cases, 253
CRADAs (Cooperative R&D
arrangements), 292, 295, 310
formation of, 302, 324-327
in statistical analysis, 306
Cramer, Robert “Bud,” 289 n.
Creative destruction, 89
in growth model, 91, 129-136
and increase in substitutability, 138
and obsolescence, 92
rate of, 91, 98, 148
and present vs. past creators, 97
rate of, 105
Cross-country citation patterns, 149
Crystalline silicoaluminophosphates,
patent on (abstract), 20-21

Database

from DOE's Office of Scientific and
Technical Information, 307

for knowledge-flow model, 181-182

NBER /Case Western Reserve, 307, 381-
382

PATDATA, 30

of U.S. patent office, ix, 307
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Data base on U.S. patents (NBER), 1-2,
3, 6, 19, 180, 205, 403-407, 451
benchmarking of citation data in, 434—
437
fixed-effects approach to, 436, 437-441
quasi-structural approach to, 437, 441—
451
and citation lags, 421-424
citations made and received in, 417-421
and dating of patents, 409-410
description of data in, 407-409
and match to Compustat, 432-434
and measures of generality or
originality, 428-431
and number of claims, 431-432
number of patents in, 410-413
and self-citations, 424-428
and technological fields, 414-417
and types of assignees, 413-414
Data gathering and measures of
basicness, 66—69
Defense Conversion, Reinvestment, and
Transition Assistance Act (1992),
262
Department of Energy, U.S. (DOE), 289
Federally Funded Research and
Development Centers of, 293-297,
329 (see also Federally Funded
Research and Development Centers)
laboratories of, 261, 290
and licensing arrangements, 316
Office of Procurement and Assistance
Management of, 307
patent awards from research at, 306—
307
Depreciation vs. obsolescence, 99
Descendant, of research, 201
Detroit/ Ann Arbor, in localization
study, 167
DIALOG (computerized search
technique), 28
Diamonex (corporation), 272
Diffusion of knowledge /information/
ideas, 99, 199. See also Knowledge-
flow model; Knowledge / research
spillovers
in growth model, 92-93, 99-103, 105—
120
frictions in, 139
speed of, 126, 137, 142, 146, 149
and localization, 201-202
rate of, 179, 183
Disclosure, 278, 404
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Distance
between innovation and antecedents or
descendants, 61-62, 78, 83
technological, 150
DNA, recombinant, patent for, 79
DOE. See Department of Energy, U.S.
Domestic patent, defined, 158 n.
Dual-use technology, 281

Econometric model for international
knowledge flows and patent
citations, 200, 205, 225, 227-229

data for, 205-209
derivation of expected cell citation
frequency in, 229-230
economic issues regarding, and
interpretation of, 213-216
expected citation count for cells in, 211-
213
patent pair-citation frequencies
modeled in, 209-211
results of, 203-204, 216-225, 226227,
230-232
and time lag, 202-203, 204
Economic data, importance of, 19, 451
Economic growth
empirical data lacking on, ix
industrial research as engine of, 89
and knowledge diffusion, 199
knowledge as key to, 1

Economic-growth model, 90-95, 145-

150

and consumption growth, 126-128

and creative destruction, 129-136 (see
also Creative destruction)

empirical analysis in, 103-105

general equilibrium, calibration, and
implications of empirical results in,
136-145

goods markets in, 95-97

innovation production function in, 120-
126

of knowledge diffusion, technological
obsolescence, and patent citations,
105-120

spillovers, knowledge diffusion, and
knowledge obsolescence in, 99-103

valuation, innovation, and labor market
in, 97-99

Economic research
and patent citations, 28
and simple patent counts, 26, 406

Index

Economics, empirical counterparts
lacking in, 51

Economics of technological change,
unobservable concepts in, 400

EG&G (corporation), 302, 316

Electro-Physics Branch (EPB) of NASA-
Lewis Research Center, Cleveland,
272-281

EMI (UK corporation), 79

Endogenous economic growth, models
of, 199

Endogenous obsolescence, 19

Energy Technology Engineering Center,
308

England. See Great Britain

Equilibrium in economic-growth model,
136-145

Europe. See also France; Germany; Italy;
Spain

in knowledge-flow model, 182, 184, 189,
194, 195
patent renewal fees in, 7

Evenson, Bob, 4 n.

Examiners. See Patent examiners

Examining process for patents, 113

Executive Order 10096, 293

Executive Order 10930, 293

Externalities, localization of knowledge,
156

External validation, 9

Familiarity of citing inventor with cited
invention, 389

Federal laboratories, 181, 261, 279. See
also Federally Funded Research and
Development Centers (FFRDCs);
Government patents; NASA; National
laboratories

Federal-laboratory patents, 13-14, 262.
See also Government patents

study of, 264-271, 282-283

Federal law, 262. See also Bayh-Dole Act;
Defense Conversion, Reinvestment,
and Transition Assistance Act;
Federal Technology Transfer Act;
National Competitiveness Tech-
nology Transfer Act; Public Law
96-517; Public Law 98-620; Stevenson-
Wydler Technology Innovation Act;
Trademark Clarification Act

affecting university patenting, 243-244,

256
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on public-private transfer of
technology, 262, 292-293, 299
Federally Funded Research and
Development Centers (FFRDCs),
DOE, 261, 268, 289-290, 293-297. See
also Federal laboratories; National
laboratories
statistical analysis of, 306-311
corroboratory analyses (CRADAs),
324-327
cross-sectional analyses using patent
data, 315-324
overall technology commercialization
patterns found in, 311-315
Federal Technology Transfer Act (1986),
262,292, 293, 311
Fermi Accelerator (laboratory), 308
FFRDCs. See Federally Funded Research
and Development Centers
Fiber optics, patent for, 79, 81, 85
Finland
Israeli patenting in U.S. compared with
that of, 347-351, 359, 360, 373
patent data on, 341
Firm(s), 129 n.
aerospace, 283
in growth model, 129
stock-market valuation of, 16
value of, 104
Firm self-citation, 204
Fixed-effects approach to benchmarking,
436, 437-441
Fogarty, Mike, xii
Foreign patent, defined, 158 n.
Foreign patenting in U.S., 125
Forward-looking measures of basicness,
56, 57-62,70,72,73,75
and backward measures, 81-83
France
citation frequencies in, 207
citations of U.S. patents, 203, 221
and fading of geographic localization
over time, 224
international citation patterns of, 206,
218, 221-223, 226, 227, 230-232
Israeli patenting in U.S. compared with
that of, 347, 349, 350, 360, 373

Galvin Report, 328
General equilibrium in economic-growth
model, 136-145
Generality (GENERAL), 11, 247, 338
in localization study, 171
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as measure of basicness, 60-61, 61 n.,
66, 70-72, 74, 75, 78, 80-84
measures of, 428-431
and patent citations, 406, 418
of university patents, 247-252, 256, 270
nature of decline in, 252-256
Generality index, 457-458
General-purpose technologies, 19
Geographic assignment of patents, 162—
163, 163 n.
Geographic concentration of industries,
156
Geographic localization, 201-203
fading of, over time, 223, 224
in international study, 217, 219, 227, 228
in knowledge-flow model, 194-195
of knowledge spillovers, 155, 156-157,
316
as captured by patent citations, 12
experimental design for, 158-163
extent of, 163-170
factors affecting, 170-174
as fading over time, 175
vs. technological specialization, 157,
160
and self-citation, 225
by firm, 204
and spillovers from university research,
239
vs. technological localization, 204-205
Geographic proximity
and NASA study, 280
and spillovers, 282
Germany
citation frequencies in, 207
citations of U.S. patents, 203, 221
and fading of geographic localization
over time, 224
international citation patterns of, 206,
218, 221-223, 226, 227, 230-232
Israeli patenting in U.S. compared with
that of, 347, 349, 349 n., 350, 360,
373
Goods markets in growth model, 95-97
Government-owned contractor-operated
facilities (GOCOs), 293-294
Government-owned laboratories. See
National laboratories
Government patents, 13-14. See also
Federal-laboratory patents
in Israel, 357-359, 363
in knowledge-flow model, 181, 182—
183, 190, 193-194, 195



468

Great Britain
citation frequencies in, 207
citations of U.S. patents, 203, 221
and fading of geographic localization
over time, 224
international citation patterns of, 206,
218, 220-223, 226, 227, 230232
Israeli patenting in U.S. compared with
that of, 347, 349, 350, 360, 373
Great Lakes Industrial Technology
Center (GLITeC), 281
Griliches, Zvi, ix, xii—xiii, 6-8, 17, 379,
405, 433
GTE Laboratories, 85

Hall, Bronwyn, 6, 15-16

Hanford Engineering Development, 308

Henderson, Rebecca, 10

Herfindahl index of concentration, 60,
253, 270, 318, 318 n., 330

Herfindahl-type measures, bias in, 454—
458

Heterogeneity of research, 51. See also
Basicness; Appropriability

Hong Kong, Israeli patenting in U.S.
compared with that of, 347-350, 360,
361, 373

Hughes Aircraft Co., 79

IBM, 361
Idaho Engineer and Environment, 308
Idaho National Engineering and
Environmental Laboratory (INEEL),
298, 301-305, 327
Immediacy factor, 33 n.
Importance of patents (IMPORT), 57—-60,
70-73, 80, 82-83, 247, 338
vs. age, 33, 33 n., 45-46
and citation counts, 27-28
and citation intensity, 214
corporate patents, 75-77, 77 n.
examples of, 84-85
federal patents, 270
in growth model, 114
of Israeli inventors, 366—370
by technological category, 369-370,
374
nature of decline in, 252-256
and suggested research, 84
in survey of inventors / patentees, 397—
399
university patents, 247-252, 256, 270

Index

Indicator (proxy variable), 25, 52
as problem, 64, 64 n.

Industrial Partnerships and
Commercialization (IPAC) office, 300,
301

Industrial Research Institute, 283 n.

Industries, geographic concentration of,
156

Industry funding of university research,
244-246, 256

Influences on development of invention,
in survey of inventors /patentees,
387-389

Inhalation Toxicology (laboratory), 308

Innovation(s). See also R&D; Research

appropriability of, 51 (see also
Appropriability)
basicness of, 51, 57, 246 (see also
Basicness)
and CT patent counts, 33-35, 44, 60-61
statistical evidence on, 35-43
constructed measures of technological
character and significance of, 11
as continuous time process, 43—44, 44 n.
and creative destruction, 89
critical mass in, 371
difficulties in study of, 1
discrimination between more and less,
52
economic gains from, 372
generality of, 11, 66, 338 (see also
Generality)
in growth model, 97-99
indicators of, 25, 52
as problem, 64, 64 n.
Israeli, 14, 337-338, 372 (see also Israeli
patenting in U.S.)
patentable range of, 339, 341
and patent citations, 28, 406, 417
and patent data, 43-44, 180, 180 n.
patents as source of data on, 3
research on, 2
and research institutions, 13
Schumpeter on, 89-90
and simple patent counts, 26
study of, 338
and technology flow from universities,
246
value of, 16, 25, 26 n., 34, 34 n., 44
in growth model, 98
lack of indicators of, 51
patent counts as indicating, 36, 43
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Innovation function, 99, 105, 120-126, 147
Institutional effect, 83
Institutional localization, 201
Institutional type, in knowledge-flow
model, 193-194
Intel, 300, 361
Internalized spillovers, 162
Internal validation, 9
International comparisons of Israeli
patenting in U.S., 346-351
International knowledge flow(s), 199—
200
vs. technology flows from capital-goods
sales, 200
International-knowledge-flow model,
225, 227-229
data for, 205-209
derivation of expected cell citation
frequency in, 229-230
economic issues regarding, and
interpretation of, 213-216
expected citation count for cells, 211-
213
patent pair-citation frequencies, 209—
211
results of, 203-204, 216-225, 226-227,
230-232
and time lag, 202-203, 204
Intramural laboratories, 261, 262 n.
Invention and Economic Growth
(Schmookler), 5
Inventions
basicness of, 57, 246 (see also Basicness)
Kuznets on problems in researching, 5
as packages of component ideas, 147
patentability of, 3-4
patents as representations of, 405
rate of, 51
Inventors, 355
as building on previous achievements,
90, 92
extent, timing, and nature of
communication among, 387-397
in interpretation of citations, 277, 283—
284
Israeli, 14
and perceived importance of patents,
397-399
survey of, xii, 14, 379-380, 400
design of, 380-384
and technological relationship between
inventions, 384-387
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Inversion problem, 4, 406407
Iowa, rural, in localization study, 167
Iowa State University Research
Foundation, patents of, 241
Ireland
Israeli patenting in U.S. compared with
that of, 347, 348, 350, 360, 373
patent data on, 341
Israel, 337
Israeli patenting in U.S., 14, 338, 371-372
assignees of, 355-365
by technological category, 365
basic facts about, 342-346
data on, 341-342, 355-356, 371
distribution of, by technological
categories, 374
international comparisons of, 346-351,
373
by assignee types, 360
relative importance of, 366-370
by technological category, 369-370
technological composition of, 351-355
Italy, Israeli patenting in U.S. compared
with that of, 347, 349, 350, 360, 373

Japan
citation frequencies in, 208
citations of U.S. patents, 203, 221
and fading of geographic localization
over time, 194, 224
international citation patterns of, 206,
218, 220-223, 226, 230-232
Israeli patenting in U.S. compared with
that of, 347, 349, 350, 360, 373
inventors of, 13
in knowledge-flow model, 182, 184, 189,
194, 195
local assignees in, 372
Jet Propulsion Laboratory, 261, 267 n.
Johns Hopkins University, patents of,
241
J.P. Technologies, 272
Justice Department, U.S., investigation
by, 291, 293

Keck, D. B., 79, 80
Knolls Atomic Power (laboratory), 308
Knowledge

difficulties in study of, 1

as economic asset, 1, 19, 451

private obsolescence of, 19

tacit, 282-283



470

Knowledge capital, 346
Knowledge diffusion. See Diffusion of
knowledge /information /ideas
Knowledge externalities, localization of,
156
Knowledge flow(s)
by institutional type, 190, 193-194
international, 225, 227-229
by location, 184, 194-195
microlevel attention needed on, 283
and patent citations, 200, 201-205, 228,
278, 279
by technological fields, 189, 191-193
time lag of, 202-203, 204
and time effects, 190-191
Knowledge-flow model, 179-180, 183—
186. See also Diffusion of knowledge/
information /ideas; Knowledge /
research spillovers
data for, 180-183, 205-209
derivation of expected cell citation
frequency in, 229-230
economic issues regarding, and
interpretation of, 213-216
expected citation count for cells in, 211-
213
and patent pair-citation frequencies,
209-211
results of, 188-190, 203-204, 216-225,
226-227, 230-232
specification and interpretation issues
in, 186-188
Knowledge-production function, 7
Knowledge /research spillovers, 11, 379
as beneficial to receiving unit, 18-19
changes in potency / quantity of, 112
decline in potency /quantity of, 93
and citing-cited relationship, 14
and corporate vs. university patents, 77
difficulty of measuring, 12
from foreign knowledge creation, 146
and geographic proximity, 282
in growth model, 91-92, 99-103, 105
impact of, 15
in-house vs. external, 75
across institutional boundaries, 262
internalized, 162
localization of, 155, 156-157, 316
as captured by patent citations, 12
experimental design for, 158-163
extent of, 163-170
factors affecting, 170-174

Index

as fading over time, 175
vs. technological specialization, 157,
160
in NASA citation study, 273-274, 275,
276-277
and patent citations, 3, 12, 106-107, 112,
156, 161-162, 174-176, 282, 406, 417
regional, 351
research on, 155
and research agenda, 17
and research performance, 7
and self-citations, 215-216, 424
in study of Israeli innovation, 338
in survey of inventors/patentees, 390,
392-396, 397, 400
across technologies, 19
vs. technology transfer, 200
from university research, 237, 239
Knowledge / technological obsolescence,
92,93, 99-103, 105-120, 146. See also
Obsolescence
endogenous, 19, 99
as function of accumulated patents, 196
in knowledge-flow model, 188, 192
Krugman, Paul, 12
Kuznets, Simon, ix, 5, 8, 17

Laboratory effect, 319
Labor market, in growth model, 97-99,
138 n.
Lags
between application and grant dates,
239 n., 409-410, 411
between cited and citing patent, 47, 146,
165, 166, 166 ., 183, 202-204, 421
424
difficulty in estimating effects from,
186, 213
for yearly patent cohorts, 106, 108
in conversion of ideas into patent
applications, 121
in diffusion of knowledge, 99, 117
modal, 184-185, 210, 216, 219
between observables and
unobservables, 148
vs. obsolescence, 103 n.
between patents and gains, 36
between true and observed N, 128
Laser, ruby, patent for, 79, 80-81
Law, federal. See Federal law
Lawrence Berkeley Laboratory, 308,
310 n.
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Lawrence Livermore National
Laboratory, 289, 289 n., 298-301,
299-301, 306, 308, 325

and University of California, 299, 300—
301, 306, 310 n., 322

Legislation. See Federal law

Licensing revenues, 295 n.

Linking, of patents with external data,
15-16

Localization, 201-203. See also
Geographic localization

Lockheed Corporation, 303-305

Los Alamos Laboratory, 261, 289, 309,
327

Los Angeles / Anaheim, in localization
study, 167

Madison, Wisconsin, in localization
study, 167
Maiman, T., 79, 80
Manhattan Project, 293, 294 n.
Mansfield, Edwin, 4 n.
Market value, in patent study, 16
Marshall-Arrow-Romer models, 156 n.
Massachusetts Institute of Technology
patents of, 241
technology-licensing revenues of, 295 n.
Matched sample approach, 10
Maurer, R., 79, 80
Measures and growth model, 104
Measures of basicness /appropriability,
52, 56-57, 63, 83-84
backward-looking, 62-63
forward-looking, 57-62
patent data for, 53-56
research design and data characteristics
of, 66-70
statistical analysis of, and results, 70-83
statistical test of, 63—-66
Medtronics (corporation), 79
Micro Devices, 300
Microeconomics of creative destruction
and knowledge spillovers, 90
Minneapolis /St. Paul, in localization
study, 167
Modal lag, 184-185, 210, 216
in international studies, 219
Model for international knowledge
flows. See Econometric model for
international knowledge flows and
patent citations
Model of economic growth. See
Economic-growth model
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Model of knowledge flow. See
Knowledge-flow model
Models of endogenous economic growth,
199
Motorola, 300, 356, 361
Mound (laboratory), 309
Multinational firms
and international technology diffusion,
199
in Israel, 337, 356
patents assigned to, 361

NASA (National Aeronautics and Space
Administration), 261, 262 n.
NASA-Lewis Research Center, Electro-
Physics Branch of, 272-281
NASA patents, 13, 262
and patenting by NASA contractors,
265, 267
qualitative evidence on, 271-281
study of, 205, 264-271, 282-283
National Bureau of Economic Research.
See NBER
National Competitiveness Technology
Transfer Act (Public Law 101-189)
(1989), 262, 292, 293, 299
National Institute of Standards and
Technology (NIST), 261
National Institutes of Health, 261, 262 n.
National laboratories, 13, 261, 288-290,
327-328. See also Federal laboratories;
Federally Funded Research and
Development Centers (FFRDCs);
Government patents
Idaho National Engineering and
Environmental Laboratory, 298, 301-
305
Lawrence Livermore, 298-301
and patent policies, 291-297
research suggestions on, 328-329
sources of information on, 329-332
National Patent Planning Commission,
291, 293
National Reactor Testing Station, 301
National Semiconductors, 361
National Technology Transfer Center
(NTTC), 281 n.
NBER (National Bureau of Economic
Research), 19
generation of data as theme of, 19, 451
Ré&D panel of, 130
NBER /Case Western Reserve database,
307, 381-382
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NBER/Case Western Reserve survey of
patentees. See Survey of inventors /
patentees

NBER Patent Citations Data File, 1-3, 6,
19, 180, 205, 403-407, 451

benchmarking of citation data in, 434—
437
fixed-effects approach to, 436, 437-441
quasi-structural approach to, 437, 441-
451
citation lags in, 421-424
citations made and received in, 417-421
dating of patents in, 409-410
description of data in, 407-409
match between Compustat and, 432-
434
and measures of generality or
originality, 428-431
number of claims in, 431-432
number of patents in, 410-413
self-citations in, 424-428
technological fields in, 414-417
types of assignees in, 413-414

NBER R&D, patents, and productivity
project, 433

Nelson, Richard, 5, 6

New goods, measurement of
consumption increase from, 127 n.

Newton, Isaac, aphorism of, 90 n., 92

New York City area, in localization
study, 167

New Zealand

Israeli patenting in U.S. compared with,
347, 348, 350, 360, 361, 373
patent data on, 341

Oak Ridge Institute for Science and
Education, 309
Oak Ridge National Laboratory, 261,
309, 325, 327
Obsolescence
knowledge / technological, 92, 93, 99—
103, 105-120, 146
endogenous, 19, 99
as function of accumulated patents,
196
in knowledge-flow model, 188, 192
vs. lags, 103 n.
rate of, 98
value, 92
Optical fibers (fiber optics), patent for,
79, 81, 85

Index

Optimal subsidy issue, 143-145
Originality of patents, 338
and citations, 11, 418
measures of, 428-431
and patent citations, 406
Ownership structure of descendants of
innovation, 62

Pacemakers, patent for, 79, 80, 81
Pacific Northwest (laboratory), 309
Pacific Rim and U.S. West Coast, 227
Packard Report, 294 n.
PATDATA database, 30
Patent(s), 3, 53, 158, 263, 339
age vs. importance of, 33, 33 n., 45-46
as cited by other U.S. patents, 184, 194
as data, ix
database on, xii, 1-2, 3, 180, 205, 403—
407 (see also Data base on U.S.
Patents)
dating of, 30, 409-410
and federal patents, 264, 265, 267
to foreign inventors, 125, 158 n., 160,
180 n., 205 n.
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Patent examiners)
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and research inputs, 94
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Patent and Trademark Amendments of
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Dole Act
Patent and Trademark Office, U.S.
(USPTO)
classification system of, 158-159, 351—
352
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databases of, ix, 307
differences in practices of, 434
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patentability criteria of, 3-4, 405
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264, 366, 379 n., 417. See also s.v.
Patent citations
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and disclosure process, 278
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and economic research, 28
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for Federally Funded Research and
Development Centers (FFRDCs), 313—
315
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and importance of patent, 14, 366
incentives for, 106 n.
inflation in, 435
interpreting of, 277-281, 282
of Israeli patents, 366-370
and knowledge flow, 200, 201-205, 228
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179, 180
and measures of basicness /appro-
priability, 52 (see also Appropriability;
Basicness)
for NASA, 271-272
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and patent examiners, 27, 53-54, 106 n.,
158, 166 n., 175, 181, 205, 366, 384,
392, 417, 418
research value of, 404
and science-based innovation, 418
to scientific papers, 274 n.
and spillovers, 3, 106-107, 112, 406, 417
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of inventors/patentees)
and tacit knowledge transfer, 283
usefulness of, 257
and value of innovations, 43
weighting scheme for, 29
Patent-citations database. See NBER
Patent Citations Data File
Patent claims, 383 n.
Patent classification system, 54, 158—159,
351-352
Patent counts, 26-27
and bias in Herfindahl-type measures,
454-458
Patent data. See also Citation data
advantages in use of, 404
in growth model, 91
and innovations, 38-39
limitations on use of, 339, 341, 405
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appropriability, 53-56
systematic use of, 228-229
usefulness and meaning of, 43-45
Patent examiners
and citations, 27, 53-54, 106 n., 158, 166
n., 175, 181, 205, 366, 384, 392, 417,
418
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Patent numbers, 107 n.
Patent Office. See Patent and Trademark
Office, U.S.
Patent policy and national laboratories,
291-297
Idaho National Engineering and
Environmental Laboratory, 298, 301-
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Lawrence Livermore, 298-301
Patent protection, value of, 104 n.
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Patent /R&D ratio, 253
Patent rates, 11
Patent records, 1
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Patent values
distribution of, 27
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Philadelphia /Wilmington, in localization
study, 167
Placebo patents, 381, 385
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309
Prior (maintained hypothesis), 65
Private firms, development in, 51
Productivity
and R&D spending, 155
of research, 94, 99, 101-103, 118-119,
121-122, 136, 139 n., 141, 148-149
Productivity growth, unexplained
portion of, 5
Productivity slowdown, of 1960s and
1970s, 94, 148
Propensity to cite, 183, 187-188, 194, 202,
313
in economic-growth model, 113
in quasi-structural approach to
benchmarking, 446, 447
Propensity to patent, 147-148, 202
determining variations in, 113
in economic-growth model, 106
of federal laboratories, 268, 269-270
of Federally Funded Research and
Development Centers (FFRDCs),
311
stability of assumed, 268
and trends in patents, 341
of universities, 238, 240-241
of U.S. inventors, 220
variations in, over time, 15
Property rights
and patent citations, 27, 106 n., 158,
417
secrecy as protection for, 341
Proportionality, assumption of, 441, 442,
449
Proximity and knowledge spillovers, 12
Proxy variable (indicator), 52
question of, 64, 64 n.
Public knowledge, stock of, 119
Public Law 96-517. See Bayh-Dole Act
Public Law 98-620, 243
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and citations by Federally Funded
Research and Development Centers
(FFRDCs), 323
and commercial interactions, 328 (see
also Commercialization of national-
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diffusion of, 199
federally funded, 261-262, 287-288,
291-297
at federal laboratories, 283
and globalization, 362 n.
Israeli, 337, 344-345, 371
and patents, 6-7, 18, 36, 41-42, 43, 44
patents per dollar of, 253
patents per dollar of, at Federally
Funded Research and Development
Centers (FFRDCs), 311, 312
and simple patent counts, 26
spending on, 296-297
university, 69
U.S. government sponsored, 287-289
R&D directors, survey interviews with,
380
R&D spillovers, 7, 155. See also
Knowledge /research spillovers;
Research spillovers
Rate and Direction of Inventive Activity
(Nelson), 5
Recombinant DNA, patent for, 79
Reference citation intensity, 313
References, 105, 379 n. See also Patent
citations
Regional economic growth from
universities and other research
centers, 155
Regional Technology Transfer Centers
(RTTCs), 281
Reissue numbers of patents, 107 n.
Relationship, technological. See
Technological relationship, patent
citation as signal of
Renewable Energy Research (laboratory),
309
Renewal fees for patents, 7
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as basic, 56
basicness of, 52, 62-63 (see also
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and commercial innovation, 262, 283
economic benefits as motivation for
support of, 179
federally funded, 237, 341 (see also
Federal laboratories; Federally
Funded Research and Development
Centers; Government patents)
and NASA, 279-280 (see also NASA
patents)
optimal subsidy for, 143-145
and patentable innovations, 339
and patents, 7
productivity of, 94, 99, 101-103, 118-
119, 121-122, 136, 139 n., 141, 148-
149
public support for, 199
and simple patent counts, 26, 406
university, 244-245, 256-257
vs. corporate, 52, 55, 64
federally funded, 237
unpatentable, 162, 181, 339
Research, economic
and patent citations, 28
and simple patent counts, 26, 406
Research, future possible, 17-20
on federal-laboratory patents, 283-284
on important patents, 176
on industrial innovation and aggregate
growth, 149
on international knowledge flows, 227—
229
on inventions not patented, 405
in knowledge-flow model, 196
and measures of basicness/
appropriability, 52, 84
on technology-field effects, 448
on technology transfer from national
laboratories, 328
Research and development. See R&D
Research design in test for basicness, 66—
70
Researchers in universities, career
concerns of, 329
Research institutions, innovative
performance of, 13
Research outcomes
and more vs. less basic innovations, 52
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and patentable innovations, 54
Research spillovers, 17, 91-92. See also
Knowledge /research spillovers; R&D
spillovers
decline in potency of, 93
in growth model, 99-103, 105
Research university, 287-288. See also
University patents and patenting
Roosevelt, Franklin D., 291
Rosenberg, Nathan, 4 n.
RTTCs (Regional Technology Transfer
Centers), 281
Ruby laser, patent for, 79, 80-81
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Sample design and measures of
basicness, 66—69
Sandia laboratory, 289, 309, 325
San Francisco/Oakland, in localization
study, 167
San Jose, in localization study, 167
Savannah River laboratory, 309, 327
Scherer, Mike (F.M.), 4 n., 405
Schmookler, Jacob, 5-6, 8, 17, 90, 91, 405
Schumpeter, Joseph, 89-90
Science-based innovation and citations,
418
Scientific research. See Research
Scientific sources (SCIENCE)
as measure of basicness, 63, 71, 72, 76
and more vs. less basic innovations, 52
reliance on, 11 n.
Scope effect, 97, 138
Secrecy vs. patents, 54, 91 n.
Sectors in growth model, 129
Selectivity biases, 65-66
Self-citations, 11, 16, 149 n., 206, 208,
424-428
and appropriation, 215, 215 n.
by firms, 204
identifying, 208 n.
and localization study, 162 n., 164, 169,
171-173
need to take into account, 200
and spillovers, 215-216
suggested research on, 149
Semiconductor films, patent on, 84-85
Shocks
and diffusion of ideas, 139
and Israeli patents, 346, 371
Silicon valley, in spillover-localization
example, 157
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Simple patent counts (SPC), 26
and innovation, 36
and measures of basicness/
appropriability, 84
vs. number of citations, 8
reliance on, as drawback, 406
Singapore, Israeli patenting in U.S.
compared with that of, 347, 349, 350,
360, 373
Small Business Innovation Research
program, 317 n.
Solow, Robert, ix
Sources of invention in survey of
inventors / patentees, 387-389
South Korea, Israeli patenting in U.S.
compared with that of, 347-351, 360,
373
Spain
Israeli patenting in U.S. compared with
that of, 347, 348, 350, 360, 361, 373
patent data on, 341
Spillovers. See Knowledge /research
spillovers
Stanford Linear Accelerator, 309, 327
Stanford University, 79, 157, 241
Stationarity, assumption of, 441, 442
Stevenson-Wydler Technology
Innovation Act (Public Law 96-480)
(1980), 262, 292, 293, 299
Stock-market boom of 1980s, 94
Stock-market valuation, 16, 17
Stock prices and value of patents, 142 n.
Strategic inventions and patent statistics,
39 n.
Subsidies for research, 143-145
Substitutability among goods, 138
Survey of inventors / patentees, xii, 14,
379-380, 400
design of, 380-384
and perceived importance of patents,
397-399
results of (extent, timing, and nature of
communication among inventors /
patentees), 387-397
and technological relationship between
inventions, 384-387

Tacit-knowledge transfer, 282-283

Taiwan, Israeli patenting in U.S.
compared with that of, 347-349,
349 n., 350, 360, 373
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technical change
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Technological fields / categories
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Technological fields / categories, 352, 403,
414-417, 452-454
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and fixed-effects correction, 438-440
and generality, 430, 431
in international-knowledge-flow model,
231-232
Israeli patents analyzed by, 351-355,
365, 369-370, 374
in knowledge-flow model, 189, 191-193
and number of citations per patent, 420,
435
and originality, 431
and quasi-structural approach, 444, 445,
448-449, 450
and self-citations, 425, 426
in spillover index, 394
and university patents, 241-243, 246
and use of patent data, 200, 228-229
Technological importance. See
Importance of patents
Technological localization, 201
vs. geographic localization, 204-205
Technological obsolescence. See
Knowledge / technological
obsolescence; Obsolescence
Technological opportunity, 7, 122, 123
Technological proximity effect, 225
Technological relationship, patent
citation as signal of, 8, 14
in NASA citation study, 273-276
in survey of inventors/patentees, 384—
387
Technological revolution, 417
Technological / technical change
basicness in, 51 (see also Basicness)
as cumulative process, 52
difficulty of study of, 1
and introduction of new goods, 127 n.
microeconomics of, 90
patents as source of data on, 3
quantitative analysis of, 4
research on, 2
scarcity of appropriate data on, 25
unobservable concepts in economics of,
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Technology(ies)
dual-use, 281
external sources of, 283, 283 n.
vs. science, 11 n.
spillovers across, 19
Technology commercialization. See
Commercialization of national-
laboratory technology; National
laboratories
Technology diffusion, 199-200
Technology transfer. See also Diffusion of
knowledge /information /ideas;
Knowledge-flow model; Knowledge /
research spillovers
and Federally Funded Research and
Development Centers (FFRDCs), 296—
297, 299, 300-301, 302-305, 315, 316,
324
and geographic location, 316
mechanisms for, 281
and national laboratories, 262, 289, 290,
295, 327-328
statutory encouragement of, 264
by Stevenson-Wydler Technology
Innovation Act, 292
and university patents, 238, 256
Technology Transfer Initiative, 300
Thermo Electron Corporation, 303
Thomas Jefferson Accelerator laboratory,
309
Time effects in knowledge-flow model,
190-191
Trademark Clarification Act (1984), 293
Truncation bias /problem, 9, 15, 4648,
200, 204, 410
and calibration, 10
and Computed Tomography citation
counts, 33
and distribution of citation lags, 419
and patents of different ages, 434
and patents from different cohorts, 429
and technological field, 438, 449
and university patents, 249, 252

United States

citation frequencies in, 207

and fading of geographic localization
over time, 224

and geographic affinities of East vs.
West Coast, 227

international citing patterns of, 206,
218, 220-223, 226, 227, 230-232
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international cited patterns of, 203, 221
Israeli patenting in U.S. compared with
that of, 347, 349, 350, 360, 373
in knowledge-flow model, 184, 194
local assignees in, 372
patent, defined, 107 n., 158 n., 180 n.,
205 n., 239 n (see also Patent(s))
United States government, R&D
expenditures of, 287. See also Federal
laboratories; Government patents;
NASA; National laboratories
United States Patent and Trademark
Office. See Patent and Trademark
Office, U.S.
Universities
basic research in, 51
research in, 287-288
research and career concerns in, 329
University of California, 310 n.
and Lawrence Livermore, 299, 300-301,
306, 310 n., 322
patents of, 241
University of Florida, patents of, 241
University of Minnesota, patents of, 241
University of Texas, patents of, 241
University patents and patenting, 10, 13,
69-70, 237-238
and corporate patents, 10, 65
decline in impact of, 264
and federally funded research, 341
Israeli, 357-359, 363
and patents per R&D dollar of Feder-
ally Funded Research and Develop-
ment Centers (FFRDCs), 311-313
growth of, 239-243
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importance and generality of, 246252,
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in knowledge-flow model, 181, 182—
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reduction in standards for, 269 n.
research pressures on, 237
self-citations in, 164
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University research /R&D, 69
and corporate research, 52, 64
and distribution of basicness, 55
incentives for, 69 n.
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U.S. government. See United States
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USPTO. See Patent and Trademark
Office, U.S.
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Valuation, in growth model, 97-99
Value
of firm, 104
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of innovations, 16, 25, 26 n., 34, 34 n.,
44
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in growth model, 98
indicators of lack of, 51
patent citations as indicating, 43
patent counts as indicating, 36
of patents
distribution of, 27
and stock prices, 142 n.
of patent protection, 104 n.
of research on patent citations, 404
Value obsolescence, 92
Venture capital, geographical
concentration of, 317

Westinghouse Electric, 302
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Wisconsin Alumni Research Foundation,
patents of, 241

Working papers, patents as, 43

World War II, patents developed during,
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