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Outline

* The case for patents
* Where Do Canadians Patent?

— Imputing missing inventor countries
— Canadian patenting globally

— Inventions filed only domestically

* Implications for Canada’s Optimal Patent
Regime



“Ideas fuel the economy.
Today’s patent systems
are a rotten way of
rewarding them.”
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Benefits

The Case for Patents

Increased incentives
to innovate

Facilitating
knowledge diffusion

Creating a market for
ideas and innovation

Costs

Deadweight losses
for society

Stifling follow-on
innovation (holdup)

Administrative
burden



Optimal Patent Strength

* When Canada creates a patents regime we do
so knowing that society suffers static
deadweight losses
— But perhaps this is outweighed by a dynamic

welfare gain if patents provide significant
incentives for domestic innovation

* To what extent does the Canadian patents
regime foster domestic innovation?



Where Do Canadians Patent?

* Patstat Database
— 100M patent applications from >90 patent offices

* Can track patent families across offices

* |[nventor country variable

— Canadian inventions: ones where at least 50% of
inventors reside in Canada

— But inventor country variable is missing in 50%
(67,524,123/133,914,816) of application-inventor
Instances
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Inferring Missing Inventor Countries

e Step 1: Look for the inventor’s country within
other applications within the same family

— Imputes 11,871,076/ 67,524,123
* Step 2: Look for the inventor’s country within

other applications with the same assignee and
Inventor

— Imputes 8,709,381/ 55,653,047

* Step 3: Repeat step 1.
— Imputes 104,967/ 46,943,666



Imputation Outcome

* Pre-imputation: 67.5M/133.9M (50.4%) missing
* Post-imputation: 46.8M/133.9M (35.0%) missing
* Take-away:

— We will underestimate the extent of Canadian
patenting in countries like CN, JP, and AU

— But perhaps not by much since the large majority of
inventions filed in those countries by Canadians will
also have been filed in at least one of US, CA, EU
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Canadian Patent Applications by Office

Patent Office Number of Applications

114,324

. United States

Canada

European Patent Office
China

Australia

. Japan

Korea

Brazil
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Mexico
10. Taiwan
11. Russia
12. Hong Kong

71,154
31,960
19,781
11,495
7580
6949
4180
3870
2867
2228
2025
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Canadian Invention Protection

N = 116490
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Canadian Invention Protection Over
Time, Proportional Venn Diagram

34%
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Canada Exclusive Grants

Fields for

Technology

Canadian Inventions Filed Exclusively
In Canada vs Exclusively In US
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What do Canadians Patent at
CIPO/USPTO?

Manufacture of communication eqmlpment

Wanufacture of cansumer electionics

Manutacture of cutery, tools and general hardware

Manufacture of other general-purpase machinery ne.c.

Construction of utifty projects

Manufacture of other electrical equipment

Manufacture of medical and dental instruments and supplies

Manufacture of agricultural and forestry machinery

Manufacture of other special purpese machinery

Manufacture of basic pharmaceutical products and pharmaceutical preparations

Manufacture of coke and refined petreieum products

Manufacture of paper and paper products

Manufacture of instruments and appliances for measuring, testing and navigation; watches and clocks
Manufacture of office machmery and equipment ttx(:n{(nwﬁm und ptnpfml :uupmtntl

lanuf

un ity
nan.domestic caoling and
Manufacture of imadiation, equlnmem
Manufacture of basic chemicals, ertlisers and muen cmuunds plastics and synthesic rubber in primary forms
Manufacture of other chemical products
Wanufacture of foad pvudu(ls
Manufacture of machinerytor teitile, apparel and leather production
Manutacture of other special-purpase machinery n.e.c.
Manufacture of cement, ime and plaster
Manufacture of other general-urpose machinery
Manufacture of erectric IIgmg equipment
Manufactunng ne.c
Minu!a[mu of p\amts modlcts
ther manufacturing
Menufacture of metal formifg muchmwnd machiine oals
Manutacture of engines and tum\m‘meota\man wmcle amwc\eengnm
Manufact, erusa machinery
an adur! mator vehicles
Manufacture of d appliances for measuring, testi i
MMuFM!urE of domestic appliances
Manufactur of computers and peripheral equipment
Manufacture af paints, varishes and similar coatings, printng ink and mastics
Computer programming, consufancy and related activies
ufacture of fumiure
Manulacture of wiring devices
Specialised construction activitles
Wanufacture of basic metals
Wanufacture of ather non-metallic mineral products
Manufacture of electrnic components and boards
Manufacture of wearing apparel
Manufacture of nﬂ\(a\ Instruments and photographic equipment
ufacture of other fabricated metal products
Manufacture of rubber and phastc products
Censtruction nl Tialer prnpu;
Manutacture of weapens and ammunition
Manufacture of cther tags and valves
Manufacture of othertranspurt equipment
Manufacture of batteries and accumulators
Manufacture of pesticides and other agrochemical products
Manufacture of machineryfor mining, quarrying and consiruction
Manutsctute of rusber products
Manufaccure of soap and detergents, cleaning and polshing preparations, perfumes and toiet preparations
Manufacture of perfumes and toilet preparations
Manufacture of testiles
Manufactur of electric motors, generators, transtormers and electricity distribution and control apparatus
nufacture of beverages
Manufacture of ceramic sanitary fixtures
Printing and service activities related ta printing
Manutacture ofleather and related producs
Manutacture of tanks, reserveirs and containers of metal
Manufacture of tobacco products
Manufacture of watches and clocks
Manufecture of electronic components
Manufacture ofclay bulling materials
Manufacture of glass and glass procucts

Manufacture of wood and of products of wood and cork, except fumiture; manufacture of articles of straw and plaiting materials

nufacture of explasives
Forging, préssing. stnmpmnd olloring of metal, powder metallurgy

nufacture of Lasteners and screw machine pmdutl:

Manmamre af machinerytor paper and paperboard production

Manufacture of structural metal products

Treatment and costing of metals, machining

Manutacture of stesm Emevam‘ exept central Teating hat water bilers

nufacture of ovens, fumaces and fumace bumers

Manufacture of parts and accassaries for mator vehicies

\anufacture of wiring and wiring devices

Manufacture of daity products

Manutacture of magnetic and eptical media

lanufacture of man-mage fiores

Frocessing of nucear fuel {

Manufacturing Sectors for Canada Exclusive Filings
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Manufacture of communication equipment
Manufactureof consumer electroncs
Wanufecture of cutlery, tools and general hardware.
Watufacture ofcther generabpurgese machinery ne.c
Construction ofutlity projects
Manufacture of other electnical equipment
Manufacture of medical and dental instruments and supplies
Meniufocture ofagricultureland forestry machinery
ManUISctur ofother Specl purpose machinery
Manufacture of basic pharmaceutical products and pharmaceutical preparations
Manufacture of coke and refined petroleum produts
Manufacture of paper and paper products
Manufacture of nstruments and appliznces for megsuring, testing and navigation, waiches and clocks
Manufacture o offce machinery and equipmen (£xcept computers and perpheral squipment|
Manufacture of electnciy distnbution and control apparatus
Manufactur ofnon-domestic coaling and ventiation equioment
 Wanufecture ofrradiaton, electromedical end eleckratherapeutic equipment
Manufacture of bisic chericals,Fetiisrs and hitiogen compounds, plastics and synthetit rubber i primery forms
Manufacture of ofher chemical products
Manutacture of food products
Manufactureof machineryfo textie, apparel and leather procuction
Manufacture of other specialpurpose machinery ne.c
Manutacture of cement, I and paste!
Manufacture of other generalpurpose machinery
Wanufacture of electrc lighting equipment
Manufactunng ne.c
Marufactute of u\uiln products
latuing
Manufacture of metal forming machineryand mchme tools
Mamﬁacwm!enqmn andturbines;, xcept arcrat vehicle and cycl engines
Wanufacture of general — purpose machinery
anufacture of motor vehicles
Wanutactute of SHFUTeNts and applinces of medslring,testng and navigetion
Manutacture of domestic appliances
Manufacture of computers and penpheral equipment
Wanuacture of paints, varnishes and similar coatings, printing ink and mastics
Compu progremming, consullancy and rlated actties
Manufacture of fumitue
Manutactureof inng devices
Specialised consiruction acivites
Manufacture of basic metals
Wanufscturs ofother nonmetallc mineral products
Manufacture of electronic components and boards
Manutactureof wearng apparel
Manufacture of optical mstruments and photographic :qulpmtnl
Manufseture ofcther fabicated metal padcls
Manufacture of rubber and plastic products
Constructon ofwater projects
Nanufactre of weapons and ammunitin
Manufacture of other taps and valves
Manulacture of oher ransprt equipment
Manufacture of batteriss and accumulatars
Manufacture of pesccides and ciher agrochemical producis
Manufacture of machmeryfor mining, quarrying and construction
Manufacture of rubber praducts
Manufacturs o o3 and detengents, ceaning and poshing prepatations, peifumes and toilt peparelions
Manutacture of pertumes and tolet pn;;avatm
teutles

Manutachu
Manufacture of electric motors, generators, transformers and electricity distribution iﬂd control apparatus 4

Manufacture of beverages

Manufacture of ceramic sanitary afures

Printing and service actniesrelated t prinking

Manutacture ofleather and elated products

Manufacture of tanks, reservoirs and containers of metal

Manufacture of tobaceo products

Manufacture of watches and clocks

Manufacture of electronic companents

Manufacture of chy buiding materals

Manufacture of lass and glss products

Manufacture f wocd and ofproducts of wood and o, except umiture, manulacture of anices o stra and ?\alnag Materlas
Manifactue of expleshves

Forging, pressing, stampingand rallforming of metal; powder metallurgy
Manufacture of fasteners and screw machine products

Wanutacture of machineifor paper d paperbosid prodction
Manufacturs of struural melal products

Treatment and coting of metals machining

Manufacture of steam xneram , except central heating ot water bolers
nufacture of ovens, fumaces and fumace bumers

Manufacture o perts and accesseries for motor vehicles

Manufacture of wiring and wiring devices:

Manutacture of dairy products

Manufacture of magnetic and optcal media

Manufacture of mar-made fibres
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Top Words In CIPO Exclusive Canadian Patents

water

wehicle
systems
control
power
glectronic
tool
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portable
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display
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Top Words In USPTO Exclusive Canadian Patents

5 Exclusive Top Word Frequency

data
systems
network
control

electronic
communication
mobile
wireless
management
POWET

optical
providing
nformation
processing
UsEr

vehicle
display
multiple
content
nterface
access

500 1000 1300 2000 2500 16

video
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image
dynamic
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Dependent Vanable: Indicator for CIPO exclusive filing

CIPO vs USPTO Q

OLS

Industry R&D Intensity _0.0169%**

Exclusive 0169~
C a n a d i a n Firm Assignee _0_((())-10935*)**
Ap p I i cati ons Number of Inventors -0.035%%*

(0.002)
Citations Received -0.0131%**
(0.0007)
Application Year
2002 -0.01 (0.01)
2003 -0.05*** (0.01)
2004 -0.07*** (0.01)
2005 -0.08*** (0.01)
2006 -0.11*** (0.01)
2007 -0.15%** (0.01)
2008 -0.13*** (0.01)
2009 -0.14*%** (0.01)
2010 -0.17%** (0.01)
2011 -0.18*** (0.01)
2012 -0.20%** (0.01)
2013 -0.22*%** (0.01)
2014 -0.24*** (0.01)
2015 -0.21*** (0.01)
2016 -0.19*** (0.01)
R-squared 0.2070

Observations 43,960




Conclusions

e Canadians derive patent-related incentives to
innovate mostly from abroad
— Mostly patent abroad
— Few inventions are only patented in Canada (and
falling) and these seem to be the least valuable

* Canada’s patent regime unlikely to be
significantly promoting domestic innovation



Canada’s Optimal Patent Regime*

* From the point of view of welfare, patents are
probably too strong
— Make patents more narrow
— Limit patentable subject matter

— Apply higher examination standards (utility,
novelty, non-obviousness)

— Etc.

*Subject to international obligations 19



Questions?
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Identifying Al invention: A novel
Al patent dataset

Nicholas A. Pairolero

Coauthors: Alexander V. Giczy and Andrew A. Toole
March 24, 2022




Overview

« Artificial intelligence (Al) has progressed rapidly in recent years,
generating considerable interest among academic researchers and
policymakers.

« Surprisingly, empirical evidence on the determinants and impacts of
Al inventions is still limited (Raj and Seamans 2018; Felten et al.
2021).

« One reason is a paucity of publicly available data.

* To help researchers, policymakers, and the public, we released a
novel dataset identifying Al (or not Al) in over 13.2 million USPTO
patents and pre-grant publications (PGPubs).



Component technology-based definition of Al

Knowledge
processing

Planning/
control

Vision Speech
Machine
learning Al hardware

Natural
language
processing

Evolutionary
computation



Methodological approach

Generate
Training
Sets

Patent

Universe

Create
and Train
Classifiers

Patent
Universe

Abstract text
1

Claims text
1

Citations

H Alinany E
{ component E

Alin _
{component X}

YELE __ e WERIE]
Predictions P Validation
Not Al in any

component




Seed and anti-seed generation

Seed set generation Expansion to generate anti-seed

Example: Machine Learning category

Anti-seed
15,000 patent docs

Seed Set

L2 Expansion

470,598 patent docs

(expansion of L1 by families and
citations)

Seed
959 patent docs

US Patent Document Universe
11,723,984 patent documents total

Source: USPTO analysis

Source: Abood and Feltenberger (2018);
machine learning results per USPTO analysis



Evaluation sample

* Randomly sample 800 patent documents from the consolidated
seed set (216), anti-seed set (216), and everything else (368).

— Seed and anti-seed evaluation examines accuracy of training data.

— Everything else provides information on prediction on the broader patent
universe outside of the seed and anti-seed.

« Each document was evaluated by two Al examiners for each Al
component technology.

* A third examiner adjudicated disagreements at the level of “any al/
that is, whether the patent document contained any Al component

technology.



Exploring the annotation

Confusi

Matrixes
Adj: Adj: Adj: Adj: Adj:

! : . ' ! Adj: not Al

any Al not Al any Al not Al any Al

199 7 16 35 40 75
14 17 2 200 9 328
# documents 237 253 452
0.9660 0.9901 0.3478
0.9343 0.8511 0.8163
Accuracy 09114 0.8538 0.8142

0.9499 0.9153 0.4878



Comparison to other studies

. . Cockburn wirPO Our approach
Confusion Matrixes
(recreated) (recreated)

Examin . . . . .
ore an Examines: Examiners: Examines: Examiners: Examines:
AI / not Al any Al not Al any Al not Al
0 0 4 2 15 22
40 328 36 326 25 306
# documents 368 368 368
0.0000 0.6667 0.4054
0.0000 0.1000 0.3750
Accuracy 0.8913 0.8967 0.8723

0.0000 0.1739 0.3896



Conclusion

e QOur ML approach achieves state-of-the-art overall
performance relative to a variety of benchmarks from the
academic and policy literatures.

« Both machines and humans struggled with classification at the
boundaries of the various Al component technologies.

e The performance of our ML classifier varies by component
technology

— Evolutionary computation, knowledge processing, and planning and
control have lower performance statistics than others

10



Thank you!

Nicholas A. Pairolero
Economist

Nicholas.Pairolero@uspto.gov

Www.uspto.gov




Missions, Mandates and Metrics:
What are the Right Metrics for
Academic Technology Transfer?

3/23/2022

Mike Szarka, Director of Research Partnerships
University of Waterloo Office of Research

%’ WATERLOO



What is the Problem?

= Technology Transfer Offices (TTOs) are operational units created by universities
and other research organizations primarily to manage intellectual property arising
from research.

= In the early 80s TTOs spread widely in North America as a result of the US Bayh-
Dole Act of 1980

= AUTM began collecting statistics on royalty generation from IP licensing shortly
after

= It has become commonplace to use the AUTM Licensing Survey as a means of
benchmarking TTO performance. But is it aligned with how Canadian TTOs see
their own mission?

W UNIVERSITY OF
PRESENTATION TITLE PAGE 2 @ WATERLOO



A Proposed Model for Understanding Missions and Mandates

= Based on many years of observation, it is suggested that most TTOs focus on some
combination of the following deliverables:

1. Maximize gross revenue (focus on 'gross license income' as reported to AUTM) $
2. Maximize profits (more selective; focus on big wins; fewer techs per staff) i"

3. Maximize knowledge mobilization (KM) and research impact (get as much IP in use by third
parties as possible; take on more projects and deals, even at expense of revenue) (@

4. Maximize local economic growth (prioritize local companies and start-ups) W

5. Maximize client satisfaction (prioritize the needs of faculty and students; focus on the , %
culture) 'y

= Survey respondents (TTO Directors) were asked to (a) rank these approaches 1-
5; (b) assign “points” out of 100 total to each approach

W UNIVERSITY OF
PRESENTATION TITLE PAGE 3 @ WATERLOO



Survey Results

= Respondents were asked to rank these

Rankings . .
, approaches out of order of priority (lower
35 number is higher ranking)
- = Respondents were asked to allocate 100
. total “points” among the approaches
5 = Very clear priority for knowledge
T 2 3 4 5 mobilization (3) and service to
Allocation of 100 “Points” researchers (5). Revenue generation
’ categories ranked lower.
N » Economic Development (4) noted as
15 priority for Quebec Valorisation entities
v I and a few others, e.g., U of Manitoba - #1
0 ] ranked priority
b W w8

aGE 4 %’ WATERLOO



Interpretation

« Few TTO directors profess a focus on revenue generation as their primary mission

= Knowledge mobilization, economic development, and service to academic community
rank much higher in the minds of TTO directors

* TTO metrics focused on royalties do not reflect the priorities and missions of
most TTOs (as interpreted by their directors). Metrics on transfer of technologies
(deal flow) for societal and economic impact better fit the focus of most TTOs. This focus
also suggests relevance of metrics on incﬁlst -sponsored research, which is the most
direct form of technology transfer (and which may or may not include patents or
royalties)

= Closing thought — the mission orientation away from revenues may also reflect the
difficulty of making sustainable positive revenues from technology transfer activities,
except at elite institutions. But if the goal of technology transfer is primarily about the
betterment of society, should the burden of paying for it fall to institutions?

W UNIVERSITY OF
PRESENTATION TITLE PAGE 5 @ WATERLOO



Future Metrics for
Academic Technology Transfer for the
Betterment of Society

Natalie Raffoul, P. Eng. (Electrical), J.D.

Lawyer, Patent Agent
Managing Partner of Brion Raffoul LLP
Co-Found of Fortress.Legal™

S

ﬁ FORTRESSTM Brion Raffoul
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Future metrics

“For the betterment of Canadian society” we need to address:

low BERD (business expenditure in research and development is well below
OECD average (nttps://www.ic.gc.ca/eic/site/062.nsf/eng/00088.html)

low labour productivity compared to other advanced economies see OECD
report (https://www.oecd.org/economy/growth/scenarios-for-the-world-economy-to-2060.htm)

Academic tech transfer to Canadian headquartered versus foreign firms:

1. Number of licenses/options/transfers to Canadian v. foreign firms

2. Revenue generated from licenses/options/transfers to Canadian v. foreign firms
3. Patents licensed/optioned/transferred to Canadian v. foreign firms

4, Number of research collaborations with Canadian v. foreign firms


https://www.ic.gc.ca/eic/site/062.nsf/eng/00088.html
https://www.oecd.org/economy/growth/scenarios-for-the-world-economy-to-2060.htm

Future metrics

For company-sponsored academic research, we need to measure
1. co-ownership of patents versus
2. co-authorship of papers/publications

From Cecilia Rikap:
https://www.tandfonline.com/doi/abs/10.1080/2157930X.2020.1855825?journalCode=

riad20

Table 4. Co-authorship versus co-patenting as evidence of knowledge predation.

Applied & granted % of co Co-authorship
Publications (until Co-authored % Co- patents (until 2017 Versus co-
Company 2019 included) papers authorship included) ownership
Amazon 824 719 87.3% 10,063 0.1% 87,257
Microsoft 17,405 13622 78.3% 76,109 0.2% 39,132
Google 6447 5305 82.3% 25,538 0.3% 27,429

Source: Authors’ calculation based on Web of Science and Derwent Innovation.


https://www.tandfonline.com/doi/abs/10.1080/2157930X.2020.1855825?journalCode=riad20

Questions?

nraffoul@bripgroup.com
nat@fortress.legal

PYForTREss  ((:] 1 Brion Raffoul
H e " LAWA\VAY Intellectual Property Law
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