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Multiple invention

Simultaneous, identical discovery or invention by independent researchers

— “Multiples” (Merton, 1961)
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Calculus
Late 17th century

Newton Leibniz
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Natural selection
1858

Darwin Wallace
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Telephone
February 14, 1876

Bell Gray
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Classic questions

I “In the air?” Might be explained by many inventors sharing similar
scientific and technological knowledge inputs

I Are inventions inevitable? Direction of technological change might not
depend on “lone genius” (Ogburn & Thomas, 1922)

I Is duplication desirable? Redundant inventions offer little social return, yet
because research is uncertain, “parallelism need not imply waste”
(Dasgupta & Maskin, 1987)
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The paper trail

I Multiples offer insight into the diffusion of knowledge, the direction of
technological change, and the duplication of research effort

I Ogburn & Thomas (1922): List of 148 “notable” scientific multiples

I Our approach: Use USPTO patent interferences
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What was a patent interference?

I Until 2013, USPTO awarded patent to “first to invent” not “first to file”

I Examiner declared interference if multiple inventors independently and
simultaneously submitted identical claims

I Interfering inventors submitted “independent corroboration”—lab books,
eyewitnesses, news reports, etc.—to show they were “first to invent” to
Board of Interferences, a rotating 3-judge panel
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How interferences ended

I Judges could issue decision on priority, parties could settle, or case might
end because of violation of interference rules

Rules of interferences rule out non-multiples

I Not common factors or within-firm spillovers (common ownership rule)

I Not copying or stealing (timing, concealment, and derivation rules)

I Not incumbents delaying disclosure (concealment rule)

I Not firm strategy (examiner declares an interference, not firm or inventor)

I Not similar-but-not-identical ideas (no-interference-in-fact rule)
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Data

Interferences

I Interference decisions issued 1998–2014 (FOIA)

I Registers of interferences 1863–1903 (NARA)

I Aggregate interference statistics 1950–62, 1979–94 (USPTO)

Inventors, applications, and patents (FOIA sample only)

I Inventor names, patent/application numbers, assignees, seniority
(first-to-file), judges, lawyers, interference counts and corresponding
claims, settlements, and decisions (Decisions, Filings)

I Citations, location, 3/6-digit technology classes for issued patents and
failed applications (Google Patents, PAIR, Lai et al., MCF)
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Pages from an interference decision, showing inventors, background, etc.
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A page from a Register of Interferences, showing inventors, subject, disposition, etc.
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Result 1. Interfering inventors share knowledge inputs

Interfering Control pairs∗

pairs (95% CI)

Backward citations 18.2 14.0–16.5
Shared citations by pair 3.9 0.4–1.2

6-digit classes 5.4 4.3–5.7
Shared 6-dig. classes by pair 2.4 1.4–1.5

∗—A “control pair” includes 1 interfering application and 1 issued control patent that share a technology class and
application date. Simulated CIs based on 1,000 random draws from eligible control pairs.
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Interfering pairs are more geographically localized vs. control pairs
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between interfering inventors
Simulated local confidence interval
using control-match strategy of [4], [6]
(95% of randomly-generated K-densities
of distances between interfering and
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at a given distance)
Simulated global confidence interval
(95% of randomly-generated K-densities
of distances between interfering and
control inventors fall inside this interval
across all distances)
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Interfering inventors share codified and tacit knowledge inputs

I Geographic distribution of interfering inventor pairs versus similar control
pairs suggests that tacit knowledge spillovers contribute to clustering of
inventive activity
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Result 2. Many interferences, yet rare
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Mean interferences per year: Registers—497, DiSimone—650, Calvert—237, Decisions—76.
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The rate of interferences has declined over the long run

I Part changes in PTO practice, but short-run declines unexplained

I Future work: Examine roles of state of knowledge, number of researchers

I Is the direction of technological change no longer “inevitable”?
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Result 3. More interference cases end with settlement vs winner-take-all

Sample Full E-file

Number of cases 1,325 977

Dispositions (%)
Conceded, total 59.6 58.1
. . . settled (secretly) . 32.8
. . . abandoned 7.0 5.5
. . . conceded, all other reasons 52.6 19.8

Decided on priority 20.3 19.7

Unpatentable 7.7 9.6

Common ownership∗ 4.8 4.7

No interference in fact 3.5 3.4

Other 4.1 4.5
∗—Another common way to settle interference disputes
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Interference dispositions depart from “winner-take-all” compensation

I Duplicated inventions offer little added value to society

I Yet patents are approximately “winner take all”

I Dasgupta & Maskin’s (1998) conclusion of “too much” duplication rests
on wedge between private, social gains

I Did interference settlements reduce welfare losses from excess duplication?

19



Conclusions

I Multiple invention offers insights on the diffusion of knowledge, the
direction of technological change, and the duplication of research effort

I Interfering inventors shared codified and tacit knowledge inputs
I Geographic distribution of interfering inventors suggest tacit knowledge

spillovers in clusters

I The rate of interferences declined over the long run

I More interferences ended in settlement than “winner-take-all”
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