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» Kiconomists, historians and business leaders How much original impact does a sIven patent ] l j - The number of claims is a good indicator of
cenerally agree that innovation is inextricably have on future R & D For patent 4: - contribution (Table 1).
linked tt.(;.contmued prosperity and national - T'KC 18 total knowledge contribution; ) 3 - More experienced inventors tend to contribute more.
competitiveness. : PR 3: . . .
A pd' N o e - W is any topological measure of patent 3 » U.S. corporations (the withheld dummy) contribute
" ACCOTAIIELY, NALIOS SPOLSOT 1E5CATEL alli Cla importance (e.g. the h-index, or out-degree g — . the least: governments contribute most.
legislation, such as intellectual property centrality); | ‘
:_DI”OJ.DGCJC%OH, t? §t1mulate Innovation. | = b is the number of backward citations; e Variable Coeff. (SE)
- .To justity thlS. investment and assess ltS. benefits, . 1 is the number of forward citations: = Log(Num. Claims) 344 (.007)*
is there a rigorous way to quantifiably « the discount factor 0 < A < 1. 6- . ) Log(Avg. Inventor Patents) .536 (.003)*
measure mno.vatlon and?lts spread with N ' ' ' i ' Assignee: Foreien Co. 162 (.013)*
currently available data: TKC, =W, + Z )\& 4- l - Assignee: U.S. Individ. 866 (.051)*
1 b; 3 Assignee: Foreign Individ. .094 (.070)
. . Assignee: U.S. Govt. 799 (.031)
Y « TKC is calculated by recursive traversal of I Assignee: Foreign Govt, 867 (.076)*
1 the descendant tree (Fig. 1). — || — | — | Adj. R-Squared 794
« TKC is robust to importance metric T i ! ! ' ! Table 1: Coefficients from an OLS regression of log(T KC') on
. selection. Figure 2: Boxplot distribution of log(T'KC'), calculated using two different patent features. (*) indicates significance at the 0.1% level. Dummy
- » TKC tends to be higher in older, more weighting methods for each test sector. Distribution means are significantly variables for assignee types and NBER categories were also included.
) . established technology sectors (Fig. 2). different at the 1% level in a pairwise t-test.
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. NN Forecasting: A Case Study Conclusions
e el .-’f .. The 2011 America Invents Act (AIA) replaced the first-to-invent policy with the European first-to-file system. ] A HOV?I total knowledge COIltl.”lbuthIl (TKC)
. A | | index is used to measure the impact of patents on
S % » An ARIMA time series forecast on pre-AIA mean TKC significantly differs from actual data (Fig. 3). subsequent inventions.
"o » Time dummy parameters estimated with a pooled OLS cross-sectional time series regression (controlling for . Knowledge contribution significantly differs across
exogenous patent features) steadily increase until just before the AIA is signed, then sharply decline (Fig. 4). test sectors, especially in newer industries.
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» Government organizations produce patents with
— actual AlA signed higher TKC than corporations.
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« The AIA had a negative effect on contribution

rates, which have decreased sharply with time.

= Future research:

« Correlate NSF patent funding and knowledge impact.
» Investigate inter-sector knowledge flow dynamics.

Figure 1: The citation network rooted on patent 3961197 (red) con-

stitutes its descendant tree. Up to three generations are displayed.
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« Patents comprise the best source of public IP data
and compose a large network of patent nodes linked

» Scraper, algorithms, and analysis tool:
by citations, which represent knowledge flows.

rbsteed.com/datamaster.
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Netv\gozkiga;g ggrllgt.ructed fri)%lslsé,zfi()hpate:ts 2000 005 2010 2015 Time Dummy = Patent data were scraped from the USPTO
slallte - 11 SEVELa CCIL BECLOLS. | | _ | PatentsView API (uspto.gov).
- TKC index is calculated for each patent in 20 week Figure 3: Average knowledge contribution ARIMA(2,1,0) forecast Figure 4: Parameter estimates for time dummy variables from ,
bi th 5d for all datasets, compared before and after the AlA effective date, pooled OLS regression with clustered entity coefficients, smoothed. ] ,Thls work Wfds supported by the GWU
IS OVEL LLE Sale PEHO. Data-MASTER program (NSF Grant 1406984).

with 95% confidence interval.

« Observable exogenous features are also collected,

» Professor Rahul Simha provided research
including the claims, inventor, and assignee.

mentorship.




