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Context

- Assessing the impact of publicly-funded S&T is once again high on the policy agenda
- Agencies and analysts need systematic measures of “real world” impact

- Linking patented inventions to federally-funded R&D increasingly common approach
(used by scholars and policymakers alike)

- Today: How are patent data used in research assessment? What are best practices, major

data sources, tricks of the trade? What is the data frontier? How can they be made more
useful in assessment of public research funding?
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Perils

3/28



Patent Data as Economic Indicators



Griliches 1990

Journal of Economic Literature
Vol. XXVIII (December 1990), pp. 1661-1707

Patent Statistics as Economic
Indicators: A Survey

By Zvi GRILICHES

Harvard University

I am indebted to my friends and collaborators for many ideas and
comments. Parts of this survey borrow heavily (often verbatim) from
our earlier work on this topic, especially from Griliches, Ariel Pakes,
and Bronwyn Hall (1987), Griliches, Hall, and Pakes (1988), and
Griliches (1989). 1 am indebted to the National Science Foundati
(PRA85-12758 and SES 82-08006) and the National Bureau of Eco-
nomic Research Productivity Program for financial support of this
work and to B. Hall, A. Pakes, K. Pavitt, M. Schankerman, and
F. M. Scherer for their comments on an earlier draft. The first draft
of this survey was begun while I was a guest of the Rockefeller Founda-
tion at the Bellagio Study and Conference Center in Italy. An earlier
version of this paper was presented as the W. S. Woytinsky Lecture
of 1989 at the University of Michigan.

Overheard at a Catskills Resort
' (one guest to another):
—The food is so terrible here.

—Yes. And the portions are so small.
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Background

Patented Dec. 31, 1935 . 2,026,082

Dec. 31, 1935. . B. DARROW 2,026,082
BOARD Gz AFPARATUS
Filed hug. 31, 1935 7 Sheots-Shest 1

UNITED STATES PATENT OFFICE
sazon
BOARD GAME APPARATUS
sccaw, Philadelphia, Pa., aslgmor
e e hr\' e

Application August 31, 1935, Serial No. 38,767
9 Claims. (€1, 273—134)

i invention relates to board game apparatus my Invention involving real estate areas or =
and is intended primarily to provide a game o &
, thus involving trading and bargainine. i
Inorder that the principle of the invention 5
5 be rea tood, T have disclosed a singl
embodiment thereof In the sccompanying draw-
ings wheren

plan view of ane form or arrangement
ot b o lssins B fo the e i Her:

16 that are used by the several players rospectively
‘and which are shaped in representation of diversi-
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Houses that ar used by the plaers who acquire

o Real Estate locations as desgnated by many of
e spaces

Fig.4iss ,m.uu view o certainof the Hotels

spaces or areas Indioated on the

¥
Fig. § zopresents o e of sixcards, four of

‘which give the rental and m
acs indicaed by o certain

3. remaonts iteen so-clld Chance cards
‘Which are to be drawn from individually by every
3 plaer who moves onto space or
of the board;
Fig, 10 s & similar view of sixteen Community
by each player

Pig. 1 15 a view of the play or scrip money used
fons of 1,5, 10, 20, 50, 100 and 500

tbing the game in detall, T wil set

8
E
H
i
s
§
H

+ desrlbe o’ detil hat secifc embodiment of  cards and fh s of Commanity Chest cacds e 85
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Promise

- “They are available; they are by definition related to inventiveness; and they are based
on what appears to be a slowly changing standard” (Griliches 1990, p. 1663)

- Rich information: Inventor, firm names, location
- Technology class
- Long time series

- “One can actually read the detailed text of a series of patents in a particular field as
raw material for an economic-technological history of it"*
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Perils

- In most sectors patents not as important as other means of appropriating returns to
R&D investments (most recently, Mezzanoti and Simcoe 2023)

- Not all important innovations are patented (differences across firms, sectors in
propensity to patent; trade secrecy and tacit knowledge)

- Not all patents are innovation: the leniency of a patent granting examiner/agency
influences patent grant counts; as does applicant effort

- Implication: Hard to compare patent counts across fields; countries; maybe institutions
(with different patent strategies)

- Not all patents are important inventions: skew-distributed value (private/social) of
underlying inventions (compare 8,697,359 to 8,696,487, each issued 4/15/2014)
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The Citation Revolution

Adam B. Jaffe and Manuel Trajtenberg

3 WINDOW on the KNOWLEDGE ECONOMY

Foreward by Paul M. Romer

United States Patent

a2) (10) Patent No.: US 8,969.325 B2
Dart et al. 45) Date of Patent: Mar. 3,2015
(54) TRPVIANTAGO! uspc S14/10S; S44/230: S44/284; 5441286
14170 546
(71) Applicant: AbbVie Inc.. North Chicago. IL (US) 514/26.21; 514/266.24;
12
(72) Inventors: Michael J. Dart, Highland Park, 11 s F Jassitic care
Sy il . e, (58) l:w..mmmm n Search
icAYgh!, Blosent Tatie See application file for complete search history
Y ee
yan G. Ked US PATENT DOCUMDY
S S Pl
Scbicg I (I3 A Gar 6ISOI B 32002 Peshadingh ol
mtsyan, emon il I (US) 993311 B2 112006
Lake Biuf, IL (US); o B a0
Grogery A. Glesser, Lindacburs, I il oo
(US), Kevin R. Wolier. Antioch I 7511013 B2
(US); Derek W. Nelson, Highland Park. 2
1L (US) 3
(73) Assignee: AbbVie Inc., North Chicago, IL (US) 3
(*) Notice:  Subject to any disclaimer, the term of this 112009
patent is extended o adjusied under 35 (Contioed)
USC
FOREIGN PATENT DOCUMENTS
(1) Appl.No:: 137716862 i :
w 2028157 Al
(22) Filed:  Dec.17,2012 » 2010374;
(65) Prior Publication Data
US 20130172334 A1 Jul. 4,2013 OTHER EURCICATIONS
Aposclidis A, - “Capatia Kecetor TRIV in Ul
Related U..\.\pplh‘lrlu Data curogenic Human Bladders and Effcct of  Intravesical
(60 Provisiona applcation No. 657,394 fled o Des. "
2011, provisionl spplcs ation No. 61/704823,  Drovites Compltie Nestoproteesion Momts. Biotchen. Hon
fidon Sep. 24,2 21(1): 3144 (199
ermand, At al. “Trsment o Comtose Surivrsof Outol:
(s1) With Induced Hypothermia.” N. Engl. |

(2006.01)
(2006.01)
(2006.01)

Co7p 41312 (2006.01)

2002
Ia vivo Sudis ofItabepaic Mieabolic P
Waya™ Disbetes & Metabolisn (Pars) 2 7(1997).
(Continued)
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Citations to the rescue?

- One common way to account for differences in value is citation-weighting

- Some evidence that citation-weighted patents correlate between with value than patent
counts alone
- More validation needed; best-practice is to use other value indicators as well

- Forward and backward citations also used to trace spillovers from one research field
to another. But ...
- Front-page citations are made for legal purposes (prior art) not quite the same as research
impact
- Examiners account for a substantial share of citations
- Patent citation strategy varies by field, firm, invention
- Changes in citation patterns over time (citation inflation)
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Standard approaches to linking patents
to public funding, some applications,
known limitations



Standard approaches to linking patents to public funding:

front-page citations to publicly-funded publications and patents

United States Patent
Clark et al.

US005681814A

5,681,814
Oct. 28, 1997

(1] Patent Number:
1451 Date of Patent:

[54] FORMULATED IGF-1 COMPOSITION

[75] Toventors: Ross G. Clark, Pacifica; Douglas A.
Yeung, Fremont; James Q. Qeswein,
Moss Beach, all of C:

[73] Assignee: Genentech, Inc., South San Francisco,
Calif.

211 Appl No.: 71819
(2] Filed:  Jun.d,1993
Related US. Application Data

160] - Continuaionn-part of S No. 806748, Dec. 13, 1991,
toned, which is a division of Ser’ No. 535,005, Tun. 7,
o

AG1K 38/00; ADIN 37/18
514/12; 51472; 514721
- 514/2.12,21

[58] Field of Search

1561 References Cited
US. PATENT DOCUMENTS

4609640 9/1986 Morishita et al. .
Yo wnoes powic

61992
SI9T o Gmba
FOREIGN PATENT DOCUMENTS

23 8/1987  Buropean Pat. OF.
261599 3/1988 European Pat. OFF
26701 European Pat. OFf

312208 471989 at
327503 8/1989 European Pat, OFF.

Schoenle et al., “Comparison of in vivo cffects of
insulin-like

Skottaer et al, “Recombinant mman insuln ks growth
fator estin the somatomedin hypothests in hypophyseo:
tomized rats”, J. Endocr, 112: frear (1987).
Skotmer et al., “Growth h Responses i & Mutat Dt Rat
to Human Growth Hormone and Recombinant Human
sl Like Growth Factor T Endocrinology, 124(5):
2519-2526 (1989).
‘Tanner et al., “Comparative rapidity of response of height,
Limb muscle, and limb fat to treatment with human
hormone in paticnts with and without growth hormone
deficiency”, Acta Endocrinol, 84 681-696 (1977).
Uthne et al, “Effects of Human Somatomedin Preparations
on Membrane Transport and Protein Synthesis in the Iso-
lated Rat Diaphragm”, J. Clin. Endocrinol. Metab, 39:
548-554 (1974).
Guler et al., “Short-term metabolic effects of recombinant
like growth factor I in healthy adults”, N.
Engl. J. Med, 317(3): 137-140 (1987).
Goler stal, 1P Land I and rcombinant human (RED IG
lycemic in the 1at, mini-pig and men”, The
2y, 68ih Aral Mrg, #3094, (1986).
A —— tike growth factor
H smmllalu growth and has distinct effects on organ size in
ysectomized xats”, Proc. Natl. Acad. Sci. USA, 85:
i (1988).
Froesch ct al, “IGF T and Tr: in vitro and in vivo effects”,
Endocrinology, Inil. Congress Series 655, Labrie and
Proulx, eds. Amsterdam: Excerpta Medica, 475479 (1984).
Scheiwiller et al., “Growth restoration of insulin—deficient
diabetic rats by re human_insulin-like growth
factor I”, Nature, 323: 169-171 (1986).
van Buul-Offers et al, “Biosynthetic Somatomedin
C(SM-C/IGF-D) Increases the Length and Weight of Sncll
Dwart Mice”, Pediair: Res, 20(9): 825827 (mﬁ)
Niall, “Revised Structure for Huma
mone”, Nature, New Bioogy, 230(11y: 90-91 (mn
Moore et al., “Equivalent potency and pharmacokinctics of

5,681,814
Page2

OTHER PUBLICATIONS

Kaplan, Growth Disorders and Adlescenic
9, m 155 165410 seinghl 1 Cots - T
Salme ann Dmgh day, A Hormonally Controlled Serum
Factor Which St Sulfe T

i P o

b “Eflct of Somatomedin-C/lnsulin-Like
G P 0 Growt Bt o Cobet Sy
Plsie and Articulsr Chondrocyes”, Pediair. Res.. 25(1):
762,198
“Bifects of local administation of GH and
G nlonststion o e
it S

st of
oo} m.m, N 2 Med, 307 ST (. 14,
1980

Phillips & Vasslopoulou-Seli, “Somatomedin”, (Second
ol Two Pats), N. Engl. J. Med, 302(8) 43845 (Feb. 21,
1980).

ot stk T et nd At Choniocyt: e
of fasulinliks growth factors 1 and 11, In

mone on o gowi. . i vt - R 1008
(1986).

Cook et al., “Mitogenic Effets of Growth Hommo

Cultured Human Fbeoblasts”, /. Cln fnest, 81: 206-212
(1958),

g, Pulale nasenous gowh e (GI)
infusio cctomized als fnreases nsulin-like

vt menee ok e s
moe cecively than continuous GH ifusion”, Endocrinol.
99, 1550 205260 98-
Lakison ¢ ocmone stimulates ongitudisal

o e rochy Stnce 316 171335 o

i hown by el afusion” Ams J. Pyl
% (080
Madsen et al,

in the Rat", Acta Poediatr. Seand. Supp. 347: 93-103
(1988).
Exnstand Froesch, “Growth hermone dependent strmulation
of osteoblast_ike cells i serum-fce
synthess o inslin-Lke growth factor L ioche, Biophy.
e Commes, 510 142-147 158
. “Growth Hormone Simalates Tusulin-
et Tt o o i A Chomrs.
7. Orthop. Res., T: 198-207 (1989
ferchav et al. “Eahancement of Hurman Granulopoicsis T
Viro by Biosynthetic Insulin-ike P 150
matomedin € and Human Growth Horone”, J.
Invest, 813 791797 (1988)
Lobic t . “Growth Homone ReceporExprsio n the
Kot Gunotesiad Tact Endoctut. 156 390-306

ot ot 1 A T b

of cultued chondrocytes from rabbi car and xa b growh
cartiage”, Nature 304: S45-547 (105

e ot . Rt of fuman Gt Hrmone
Gene

l_E&:Nwm e ol “Bidence suggesting hat the drect

oy Biok.Chem. 26227y 13254-15257 (mm

4 by Lol poducion of somstomedi”
JSA, £3: 7932 7

o Nt A 21 D 198
N & 1, il of e mem ,..m.u.. TG
nd G-I on il ol ypay

i T e 9150

facors 1 and T produce disinet slertions ,;\.m:
metabolism in 3T3-F442A adipocstes”, Proc. Natl Acad.
S USA, 82: §724-8728 (1985).

Horikawa ct ., “Growth hexmone and insulia—lke growth
factor I stimalate Leydie cell serodogenesis™, Eur. . Phar.

al, "Hffect of Geowth Homone and
Insulin-Like Growth Factor 1 on Cell Proliferation and.
Metabolic Activity of Cultured Chondoeytes”. The Endo-
e Sokty 7l v Mecin. it 20 . 5 of
Program

e GA on Ja. 30, 35, 159,

Wtaabe ot o, Chacieiation o  spcifc sl ke
srowth fa medin-C I o bighdesis.
Primary monalaye s of bovhe s ol

circulating concen.
“Bowth Tactors™ 1. Pndotrmai31:

563-570 (1089)
Qrlowal nd Cremmek, “Discnlne of Sr and
Tisue Somatomedis i Grovth Hormone-Siim
atod Growh T the Rar® Endocnols 13(1y 445
qsss).

eytes: egulation
sl and. growth homone™ J. Endocr. 107: 375.283
(1965)

Ikkos ct al, “The Effct of Humsn Gro

N, Aca Endoeinl (Copenhage) 3501361 1555
B ol “Sodum Reculon with Haran Grow

actions”. J. Clin. Encodrinol. Metab..

Subfact
Sy 3612370 (1961
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United States Patent 9
Bito

(111 Patent Number:
©s] Date of Patent:

4,599,353
Jul. 8, 1986

[54] USE OF EICOSANOIDS AND THEIR
DERIVATIVES FOR TREATMENT OF
OCULAR HYPERTENSION AND

GLAUCOMA

[75] Tnventor: Laszlo Z. Bito, New York, N.Y.

[73] Assignee: The Trustees of Columbia University
in the City of New York, New York,
NY.

[21] Appl No.: 374,165
May 3, 1982

[22] Filed:
[51] Int. L. 15
[52] US.CL oo 514/530; 514/573
[58] Field of Search 4247305, 317; 514/530
156] References Cited
PUBLICATIONS
Camras et al., Chem. Abst, vol. 88, (1978), p. 58755h.
Maari e al-Chem, Abst Vol 9% 1980, p. 143633
h erjee et al-Chem. Abst, vol. 95, (1981), p.

B

1125
Smnhem (editor)-The Prostaglandins (1972), p. 26,
(Futura Publishing Co. Mt. Kisco,

Morozowich et al.—J. of Pharmaceuticai Sciences, vol.
68, No. 7, (Jul. !979). op- 336-31&
Bhattacherjee, P. et al, “Chemotactic Response to

Some Arachidonic Acid Llpoxyg:'naxe Products in the
Rabbit Eye,” Eur. J. Pharm., vol. 73, pp. 21-28 (1981).
Macri, et al., “The Effects of Prostaglandins on Aque-
ous Humor Dynamics,” Prostaglandins, vol. 20, No. 2,
Aug. 1980, pp. 179-186.

et al,, “Reduction of Intraocular Pressure by

Prostaglandins Applied Topically to the Eyes of Con-
scious Rabbits,” Inves. Ophthalmol. Visual Sei, Dec.
1977, pp. 1125-1134.
Bito, et al,, “The Unique Sensitivity of the Rabbit Eye
to X-Ray-Induced Ocular Inflammation,” Exp. Ee
Res, vc]. 33, pp. 403-412 (1981).

nd Bito, “Reduction of Intraocular Pressure in
Normaland Glascomatous Primate (Aot Teivirgaus)
Eyes by Topically Appled Prosagiacin Fo
Eye Res, vol. 1, No. 4, pp. 205-209 (1981).
Beitch, et “The Effects of Prostaglandins on the
Intraocular Pressure of the Rabbit,” Br. J. Pharmac.,
vol. 37, pp. 158-167 (1969).
Podos, et al., “Prostaglandins and the Eye,” Symposium
on Ocular Therapy, vol. 7, 1974, pp. 96-103.

Primary Examiner—Sam Rosen
Attorney, Agent, or Firm—John P. White

57 ABSTRACT

Ocular hypertension and glaucoma can be effectively
controlled in primates through topical application of an
effective amount of an eicosanoid or an eicosanoid de-
rivative to the surface of an afflicted eye. Eicosanoids,
particularly the prostaglandins PGE and PGFza,
derivatives thereof, have been found effective in quanti-
ties less than about 1000 g per eye. Ophthalmic com-
‘positions containing C; 10 Csalkyl esters of PGFaq are
presently preferred for use in treating ocular hyperten-
sion and glaucoma in primates, including man.

19 Claims, No Drawings

Standard approaches to linking patents to public funding:
government-interest

4,599,353

1

USE OF EICOSANOIDS AND THEIR
DERIVATIVES FOR TREATMENT OF OCULAR
HYPERTENSION AND GLAUCOMA

and intravitreal injection of PGs into mammalian eyes.
cordingly, most research in this area focused on the
use of prostaglandin antagonists rather “nan prostagian:
dins per se in the treatment of

The invention described herein was made in the
course of work under U.S. Public Health Service Re-
search Grant Numbers EY 00333 and EY 00402 from
the National Eye Institute, Department of Health and

es.

BACKGROUND OF THE INVENTION

In primates, intraocular pressure is measured with a
tonometer. A normal readimg o1 a healthy, adul pri
mate eye would be in the range 14 to 24 mm Hg. [See
generally DeRousseau, C. J. and Bito, L. Z., EXP. EYE

RES. 32:407-417 (1981); Kornblueth, W., et al, ARCH.

OPHTHALMOL. 72: 489490 (1964)] An increase of
about 4 to 7 mm Hg. above the average reading for a
specific subject would be indicative of ocular hyperten-
sion.

laucoma, an eye disorder afflicting various mam-
mal, including primates, is characterized by incressed

of
ore recently, studie of the effect of cxogenus
Jadministration of PGs in cannulated 2and uncannulated
Jrabbit eyes showed that topical aand intravitreal appli-
leation of about 25 to 200 pg. PGE; or PGExq per eye
[produced a short hypertensive phase, followed by hy-
[potony. [Camras, C. B, Bito, L.

. and Eakins,
INVEST. OPHTHALMOL. VIS. SCL, 16:1135-1134
(1977)] However, a small dosage of PGFzq, about 5 g,
topicalyapplid on abbi yes, produced a long period

f hypotony, without any significant nitial rise in intra-
Goutar pressir. . Other st bave show that e
bits produce tolerance o tachyphylaxis to intracamer-
ally or topically administered PGs. [Eakins, K. E,
EXP. EYE RES, 1087 (1970); Beitch, B. R. and Ea.
kins, K. E., BRIT. J. PHARM, 37:158 (1969); Bito, L.
Z. et al, ARVO, 22(No. 3):39 (1982)]

In addition, studies on species variations in ocular
irritative and inflammatory response have shown that
vertebrates such as primates and birds, which depend
imaily on vion for sensory aput. have more com-

ocular hypertension results frc
the rate of secreion of squeous humor by the cllary
=‘pl|hd.|\|m into the anterior and posterior e of
¢ and the rate of outflow o drainage of the aque-
o hamor from the aaterior snd posterioe chambers,
primarly va the canel of Schlemy. Tt s generlly be-

primazy cause of the i
Chronic glaucom typically results in slow, progre

sive Toss of visual ficls, and, i ot contraled, i
‘mately in blindness. Initial treatment usually involves
topical application of miotics, particularly pilocarpine
and carbachol. If treatment with miotics is not effective,
systemic administration of carbonic anhydrase inhibi-
mployed. If such approaches are unsuc-

s pl
fcatea ocular defens

than rabbis, cl sophis-
ccharisms, Accordingly, the
eyes of prmates and bids respond o topical application
ofdwmu:ﬂ irritants in a manner uniike those of rabbits.
be due
processc: in rabbits are morphologically different from
hose of other species, In rabbits, dhere are abundant
inigal ey processes e uniquely susceptible
to eg, by aearonst et or paracente-
i, and eterisration of T blood agucous barrier. This

propensity for
rotesive funcion for abots which have ighly ex-
pcsad eye globes. Because of its exaggerated ocular

iriative esponse,the rabbit s b e ety used in
studies of the role of PGs in infla In
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Application: Linking FDA-approved drugs to public funding

- Life sciences may be the best case for
patents, patent citation data

- In addition, for drugs the FDA's Orange
Book links patents to products

Did you ever wonder how the Orange Book got its
nickname?

When the first print edition of Approved Drug Products with
Therapeutic Equivalence Evaluations was being prepared
October 1980, staff members in the Office of Generic Drugs
had to choose a color for the cover. The project manager
suggested, "It's almost Halloween. How about orange?"

Before long, The Orange Book had become a popular short
title for this important publication.
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Direct and indirect links to public sector research (retrospective)

» Example of Direct Link » Example of Indirect Link

EXHIBIT 1

New Drugs Approved By The Food And Drug Administration, 1988-2005, With Direct Or Indirect Public-Sector Support

Standard-review Priority-review

drugs drugs All drugs
Number of drugs 224 155 379
Had public-sector patent 31% 17.4% 9.0%
Patent cited at least one public-sector patent 15.6% 39.4% 253%
Patent cited at least one government publication 31.3% 56.1% 41.4%
Patent cited either a public-sector patent or a

government publication 36.2% 64.5% 47 8%

source Authors’ analyses of data from Notes 21-24 in text. noTe “Government publication” means an article in PubMed
acknowledging support from a US government agency (see Note 21 in text).

Source: Sampat, Bhaven N., and Frank R. Lichtenberg. “What are the respective roles of the public and private sectors in pharmaceutical innovation?.” Health Affairs
(2011): 332-339.
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Direct and indirect links to public sector research (prospective)

Figure 1: Grant-Patent lags, direct vs. indirect patenting

All Patents FDA Approved

8
:
H N
g g
E s
5 5
5 2
s
2o

[3 5 E % 3 5

10 15 0 15
Years after grant approval Years after grant approvel

[— i ——— ]

e T ——— |

Note: Based on a sample of 365,380 NIH grant cycles awarded between the years 1980 and 2007. A grant is
directly linked to a patent if the patent contains a government interest statement explicitly referencing the
grant. A grant is indirectly linked to a patent if a publication acknowledges the grant within five years of
the start of a particular cycle for the grant, and a patent lists this publication as prior art in the header of
the patent document. For each year after approval, the percentage of linked patents is calculated using only
grants that have reached that age.

Source: Li, Danielle, Pierre Azoulay, and Bhaven N. Sampat. “The applied value of public investments in biomedical research” Science (2017): 78-81.

16/28



Patentees increasingly depend upon federally supported research
Total granted U.S. patents by U.S. inventors (blue bars), and subtotal that rely on federal research (orange
bars), and proportion of patents (black line = orange bars/blue bars) that rely on federally supported research.

® Total number of U.S. patents @ Number of U.S. patents — Percentage of U.S. patents relying
relying on federal funding on federal funding

30%
; N
140
25% 7/
120

160 Thousands

—
o
o

@
=}

N

[
N,

N

5% ~
‘r\./‘r

Ll

0

1926 1935 1945 1955 1965 1975 1985 1995 2005 2015
Patentees increasingly depend upon federally supported researchTotal granted U.S. patents by U.S. inventors (blue bars), and
subtotal that rely on federal research (orange bars), and proportion of patents (black line = orange bars/blue bars) that rely on fed-
erally supported research. GRaPHIC: N. CARY/SCIENCE

n
o

Number of patents issued to U.S. inventors by USPTO
o]
o

Source: Fleming, L., Greene, H., Li, G., Marx, M., Yao, D. (2019). Government-funded research increasingly fuels innovation. Science, 364(6446), 1139-1141.
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Limitations: government-interest statements

- Underreporting: NIH data suggests a large share of patents reported in iEdison don’t
have government interest statements, and vice versa (Rai and Sampat 2012)

- Sometimes buried in “Certificates of correction” to patents

- Not uniformly required before Bayh-Dole. Especially limiting for “license” agencies like
DoD.
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Limitations: patent-science citations

- Front-page patent citations are “prior art”, reflect patent strategy and prosecution
dynamics, not clearly related to “research impact” or “reliance on science”

- How to scale? How crucial is each article cited to final patent? What is counterfactual?
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Really new tools
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Tool 1: In-text science citations to publicly-funded science

» Background on in-text » Details on in-text

TABLE 8-continued TABLE 11
a2 United States Patent (10) Patent No.:  US 8,282,728 B2 P ————
Subramanian et al. (43) Date of Patent: Oct. 9,2012 ooy T
p—— s
Spuce o w w w0 o
(54) MATERIALS IGONAL 541,112 42003 Swiler et al SRR e bl » oo w0 o
BIPYRAMIDAL COORDINATION AND GSAUSHS Bl 42003 Canaryctal 5 e oo o' s wn o o o
METHODS OF MAKING THE SAME S a5 2 ‘ 0 ot W w0 o
Sovuieyeat S0 Deasey (cautes) 407 my —
(75) lnventors: Munirpallam A. Subramanian, = Abiorpios coefciee W26 T ————
Philomath, OR (US); Arthur W. Sleight, Fouy 6 PR S ———

OTHER PUBLICATIONS
Smith, Andrew E. et al., “Ma3+ in Trigonal Bipyramidal Coordina-
ion: A New Blue Chromophore™ J. Am. Chem. Soc. vol. 131, No. 47
 available online on Nov. 9. 2009) pp. nmnm«(.-

Philomath, OR (US): Andrew E. Smith.
Rice Lake, W1 (US)

Crysalsize 008x003x 001

15 First-Principles Calculations
e rnges

wave density functional (heory using the Vienna Ab-initio

(73) Assignee: State of Oregon Acting by and throug]
the Stat Simulaion Pkage (VA and Furhmueller,

h
Board of Higher Education

Reflscions ollcted

rammaan, XTamrpalTa Iadependeat electons 5 i -0z
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Tool 2: The Government Patent Register

WHEREAS there eXiSts among the Sev- Figure 1: Example Government Register index cards
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Tool 3: More complete data on direct government interests in
life-science patents

- Combining information from front-page, iEdison, USPTO Assignments Database, and
that buried in Certificate of Collection images

- Exploring determinants of under-reporting (and potential policy solutions)

- Exploring using patent-paper pairs to smuggle in grant acknowledgements from “twin”
papers
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Towards a user guide
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Best practices

- Be careful about assuming patents=innovation. Differences within and across fields.

- When possible, triangulate any results (assessments) using patent data with
non-patent measures as well.

- Adjust for patent quality, even imperfectly (citation counts; family size; Kogan et al
market value data; novel patents). Pay attention to the top of the distribution.

- Government interest statements: Go beyond the front-page. Where possible (it is for
agencies) look at iEdison data as well, and PTO assignment database.

- Frontier research goes beyond “front page” citations to measure spillovers from public

research. In-text citations (and other text-based approaches) increasingly common
(and exciting!) though validation is needed.
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For funding agencies

- Much of what we can reasonably say using patent data is context-specific (for a given
field, agency, program)

- Qualitatative understanding of what patents mean in a specific agency (field) context
is important
- What share of “innovation” is patented in the field?
- How “innovative” are patents on average?
- What share of research impact is reasonably seen through patents, vs other channels?
(Think about HIV, or Covid-19).

- Where can funding agencies help?

- Systematic validation studies of patent-based measures needed, even for the standard
measures. Academic incentives need to change to get these done.

- Surveys of funded researchers may also be useful in validating patents, citations, and
other metrics for impact.

- In many (most?) cases, investing in creation/validation of new non-patent measures of
impact will be crucial (cf. Lazear 2003)
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Where to get it?

: lnnovatlon Informatlon Inltlatlve

by

¥ A data collaborative for innovation davasetsA analytics, + metrics
Il cvomooonn  cvemvomoenrncs (@RS oxsoxcronanes |

Data Download Tables

About Bulk Download Database Tables :

arch data sets with detailed documentation. PatentsView Inno‘latlon |l|f0rn‘la n I
wnioaded a5 indvidua les i a tab- Gelmited format fo programmers and ’ S
R —— s The Innovation Information Initiative (1) s a data collaborative for open innovation data and
related analytics, tools, & metrics. This includes patent datasets, citation graphs among +
between patents and scholarship, and metrics or secondary datasets derived from these.

ABOUTTHEINITIATIVE  13ESSAYS  NEWS  PUBLIC DATASETS AND CONTACT US

oo ssible patent

o researchers who prefe

suecesteo cramon GRANTED PATENTS

Datasets willinclude links, data,

for authors and affiliations, and subsets of the full patent-scholarship citation graph, enriched
with extended metadata.

Table Name Description #of Rows  Origin Last Updated All participants are welcome. We have hosted regular convenings since 2019 to shape this

I — oo collaborative and share our work. Below are notes from our technical working group meetings.
S We welcome d notes - you can mak to create a draft.

We are supported by the Al E ion, with facilitation by NBER and the
Knowledge Futures Group. You can find a summary of our activities here.

USPTO PatentsView: https://patentsview.org/download/data-download-tables
NBER I3: https://iii.pubpub.org/
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Where are we, 3 decades later?

Journal of Economic Literature
Vol. XXVIII (December 1990), pp. 1661-1707

Patent Statistics as Economic
Indicators: A Survey

By Zvi GRILICHES

Harvard University

I am indebted to my friends and collaborators for many ideas and
comments. Parts of this survey borrow heavily (often verbatim) from
our earlier work on this topic, especially from Griliches, Ariel Pakes,
and Bronwyn Hall (1987), Griliches, Hall, and Pakes (1988), and
Griliches (1989). 1 am indebted to the National Science Foundati
(PRA85-12758 and SES 82-08006) and the National Bureau of Eco-
nomic Research Productivity Program for financial support of this
work and to B. Hall, A. Pakes, K. Pavitt, M. Schankerman, and
F. M. Scherer for their comments on an earlier draft. The first draft
of this survey was begun while I was a guest of the Rockefeller Founda-
tion at the Bellagio Study and Conference Center in Italy. An earlier
version of this paper was presented as the W. S. Woytinsky Lecture
of 1989 at the University of Michigan.

Overheard at a Catskills Resort
' (one guest to another):
—The food is so terrible here.
—Yes. And the portions are so small.
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Appendix



Direct links

National Eye Institute grant RO1EY0333,
"Ocular Fluid Ccmposmon and Tissue

Physiology”
(First Awarded in 1967)

<

Patent 4,599,353," Use of eicosanoids and their
derivatives for treatment of ocular hypertension

and glaucoma’
(Filed in 1982, Granted in 1986)

Government interest se(man of the patent
references the '333 gran!

The invention described herein was made in the
course of work uader U.S. Public Health Service Re-
search Grant Numbers EY 00333 and EY 00402 from
the National Eye Institute, Department of Health and
Human Services. 1

Application Number 20567

FDA Approved Drug Xalatan, New Drug
(Approved in 1996)

FDA Orange Book entry lists the ‘353 patent:
20597,1,"LATANOPROST; XALATAN","4599353

» Back to Sampat/Lichtenberg
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Indirect links

National Institute of Child Health and Human
Development grant RO1HD14661, "Hormonzl

) of Fetal Growth'”
(First Awarded in 1981)

o

PNAS Publication "Evidence suggesting that the
direct growth-promoling effect of growth
hormone on cartiage in vivo is mediated by local

iuction of somatomedin®
(Publisned in 1986)

Patent 5,681,814 "Formulated (GF-1
‘Composition” (Granted 1997)

Proc. Nail. Acad. Sci. USA, 83: 7932-1934 (1986).

FDAApproved Drug Increlex. New Drug
‘Application Number 21639
(Approved in 2005)

FDA Orange Book entry ists the 14 patent
Mopl Prod Pant  Paeot  DrgSubstance DgProdct PokenUse Dot
No No Mo Epin  Cam  Cain  Cod Recusssd

9 0t s Sep e AN v

» Back to Sampat/Lichtenberg
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In-text citations: motivation

- Front-page citations: duty of disclosure; In-text: help with enablement requirement;
more likely from inventors (than lawyers or examiners)

- Narin and Noma (1985): In-text references “may be more related to the history,
usefulness, and development of the invention”... but front-page “far easier to extract”

» Back to in-text citations
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In-text citations: details

- Bryan, Ozcan, Sampat (2020): Develop an algorithm to extract front-page/in-text
citations to 248 journals, for patents issued since 1984 (2,786,041 citations)

- Only 24 percent of the front page citations are cited in-text in the same patent, and
only 31 percent of the in-text citations are cited on the front page

- Three validation studies suggest in-text are more related to various other measures of
knowledge flows

- In-text also unrelated to patent value; front-page are (cf. Sampat 2010)

- Marx and Fuegi (2022) scale up the Bryan et al algorithm to the universe of
patents/article, include front-page citations as well

» Back to in-text citations
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The Government Patent Register: value added

Figure 6: Comparison to Fleming et al. (2019)

Panel (A): All interests (title + license)
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Share of patents
o o o
o o o
T
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0.00+
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Year

I_ Bothsources [ Registeronly [ Fleming et al. only

» Back to Register
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