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Atypical & Exciting Collaboration

The Vector Institute is an independent Aot-profit corporation dedicated
to advancing the field of artificial intelligence through weddss research
and applications in the areas of deep learning and machine learning.

Vector serves as the pillar of a thriving Al ecosystem by combining the
strengths of institutions, enterprises, stanps, and business incubators to

help drive Al research and its adoption and commercialization across
Canada.

Launched in partnership with the University of Toronto and with
unprecedented funding and collaboration between governments
and businesses across the Canadian economy

Located in the Toront@Vaterloo innovation corridor, which
employs 205,000+ tech workers, second only to Silicon Valley in
North America
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Canadian Context

Canada has been a leader in Al research and education for years, specifically in the fielc
deep learning, machine learning and reinforcement learning.

Major Al research and investment clusters have emerged around leading scientists and
academic institutions in Toronto, Montreal and Edmonton.

Robots controlled by remote
supercomputers. Setriving cars on
narrow, winding streets. Boafgame
players of unimaginable skill. These
successes of artificial intelligence (Al)
rely on neural networks: algorithms that
churn through data using a structure

loosely based on the human brain, and E D M O N TO N

calculate functions too complex for

humans to write. The use of such M O N T R EA L

networks is a signature of firms in
Silicon Valley. But they were largely

invented not in California but in Canada. TO R O N TO

- The Economist, November 2017
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The Great Al Awakening

Companies, governments and institutions in Canada are awakening to the opportunities presented by investment
Al and the quality of local talent.

All organizationsire at different stages of realizing the power of Al and adapting their strategies to seize the
opportunities presented by the future of Al research and applications.

2 KSGKSNI AGiQa Ay O2NLIZ2NIGS NBaSI NOK f ugsihe lodaiémanddor Al &
talent is greater than ever.

Recognizing this immense opportunity, Canadian academics, governments and businesses came together in an
unprecedented collaboration to launch the Vector Institute earlier this year.

The Vector Institute and its partners will play a major role in meeting the demand for talent.
+SOG2NI Aa O2Y0AYyAYy3a &a0NBy3IiKa | ONR&aa /|
complete Al value chain.

G!'y AYF2NXIE adaNBSe 2F O2YLI yASa Ay ¢2NP
companies want to hire thousands of machine learning PhDs and Master's graduates in th
next five years. This number is far greater than the number of graduates per year in all of
[ FylFRFE IyR KFIG KSELISR G2 Gt ARIFIGS GKS A

- Jordan Jacobs, CEO, Layer 6 Afp@uader, Vector Institute
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Vector: Vision & Mission

Vision

Vector will drive excellence and leadership in Canada's knowledge, creation, and use of artific
intelligence to foster economic growth and improve the lives of Canadians.

Mission

A

+SO02NI gAftft €SIR hyiill NkbR®Rdinnbvatier2 didivth and 2 6 d
productivity in Canada by focusing on the transformative potential of deep learning and
machine learning.

Vector, together with its Al partners in other parts of Canada, will work with Canadian indu
and public institutions to ensure that they have the people, skills, and resources to be bes!
class at the use of artificial intelligence.

Vector will support Canada's innovation clusters in artificial intelligence and focus on helpi
start-ups grow to become Canadiuased global leaders.

+SOU2N) oAttt FFGGNYOU GKS o6Sad 3It2o6lt G f S
and academic partners will be part of a vioborant community of innovative problem solvers,
working across disciplines on both curiogiiyven and applied research.

\
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The possibilities, potential, and applications of Al are evolving rapidly, encompassing every
industry.

Al is an area of scientific, academic, and commercial endeavour that will shape our world ove
next generation, bringing changes large and small and in every facet of our lives from busines
personal, from professional to leisure.

Organizations across Canada must be a part of the transformation and lead innovation, becat
the risks of not participating are simply too high.

Companies have a choice when faced with disruptive change: to react or proactively seize
opportunities and contribute to a solution.

We have an opportunity to combine our strengths and build on the strong foundation of
research in Canada.

There is global demand for Al talent; the cost and competition for this talent is high. Canadian
governments and businesses have recognized the need to invest in Al and the local talent pox
They have come together in an unparalleled collaboration to support the creation of the Vecto
Institute and address challenges and opportunities.
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Vector Is Part of a Thriving Ecosystem

Located in Toronto, Ontario the Vector Institute is in one of three major Al centres in Cane

¢2NRyYyG2 Aa /Iyl RI Q@ntaodsihdme to more than 200
populous city and the fourth Alenabled firms with a total of
largest city in North America. $2.84B raised in 2016.

The ToronteWaterloo Toronto-Waterloo Corridor

: : ; High concentration of Al start
innovation corridor employs ups, enabled by a strong staup
205,000f _tech workers, second community, Affocused
only t_o Silicon Valley in North t incubators, and investors.
America.
Greater
% Toronto Area

C2NBY 02 A& /Iyl Ritkh@e \ A
capital; the city has the second  ‘Vaterieo

highest concentration of large

bank headquarters in the world

and accounts for more than $1.5 including: General Motors,

trillion in institutional investor D223tS . NIAYyZ w. /¢
capital. Ontario is home to world Thomson Reuters Technology

leading medical and health Centre, Uber ATG
systems research.

Multi-national corporations are
also taking notice and expanding
their R&D labs in Ontario

| Sources:
'\T VECTOR INSTITUT https://www.nextcanada.com/images/TechNorMcKinsey

INSTITUTE | VECTEUR Report.pdf Deloitte, Enabling Technologies, November 2016; 8
Toronto Region Response to Amazon HQ2 RFP; Toronto Global


https://www.nextcanada.com/images/TechNorth-McKinsey-Report.pdf

Funding: Sources and Uses

Funding sources: $135 million in the first five yéars

Federal fundinghrough the +SO0G2NXDA LINA 2 N (

Canadian Institute for Advanced
anadian fnstitle for Advance are therefore focused on

Research (CIFAR) to support the o )
Canada CIFAR Al Chairs Progra establishing a strong foundation
for research excellence and
VECTOR | INSTITUT
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graduate training, institute
ti dth ticipati .

operations, and the parieipation receptor capacity for talent and

ideas.

of the Chairs and trainees in
national Al activities.

Provincial fundingirom the
Government of Ontario to
establish the institute, deliver co
programming, and support the
development of the Al ecosystem.

This includes growing and
retaining a team of worlgtlass
Vector Researchers and
supporting their research
through the provision of

_ anc e computing resources, and
gar;ppoar?il:)gs gsvgle(i:rli\;ergsearch funded students and

centrewith expectations of access postdoctoral fellows.
to research ideas and growth in
the Al workforce.

Industry sponsorshipsNearly 40
large, medium, and small

*Total does not include funding announced by the Government of Ontario to facilitate work
T I\I/\IES(':I'.Ir‘PURTE I\VESg'II'-I!-ELlIJ-lI-l with academic institutions across the provirtogvards the goal to graduate 1,000 professional 9
I LILX A SR al ai Smimed figids id2Br&ayolpér yehryiithin five years.



Vector Engages a Growing Canadian Al Ecos

In addition to working closely wizh its funding partners, Vector is bg\ilding strategic relationships and connections ar
f SFRAY3 2NHIYATFGA2ya ¢K2aS SELISNIAAS OFy KStL | RGI

- Incubators Startup
Creative Networks &
Government of Government of Destruction Lab Supports
Canada Ontario Next Al Ontario Centres
Canadian Ministry of Communitech of Excellence
Institute for Research, MaRS Ontario Network
Advanced Innovation and Innovation of

: Canadian
Research Science ! " Entrepreneurs
Universities* OneEleven P

and Research
Institutions
+S00 2
Industry VCs
Sponsors Georgian
35 large, Partners
medium and VECTOR  INSTITUT iNovia
small companies Real Ventures
from across Medical and Relay Ventures
sectors Other health systems
Leading researchers &
Canadian Al institutions
Institutes
Amii
MILA

VECTOR l\;‘lEST_l_'II'ELllJ'II'2 *Special thanks to the University of Toronto for providing administrative, operational, and
INSTITUEE c policy support to assist in the launch of the Vector Institute:



VectorActivities

Increasing the supply of Al talent by Combining strengths across the innovation
.' I training more students, training industry ecosystem in Toronto and Canada by
J professionals, and presenting ’ ‘ bringing together universities,

opportunities for the two to network. governments, starups, scaleups,

incubators, accelerators, VCs, and
q Providing flexibility for researchers to enterprises.
pursue work in an environment that is o
aa focused on both pure and applied +SOU2N) gAtt 62N} GAl
research. renowned medical research centres on

p hereby b " machine learning researchers, enabling
and new investment, thereby boosting the the widespread application of machine
knowledge economy.

learning in health care.

A A . rojects that will increase the
[ SOSNF IAYy3 [ Iyl RE Qa_M.N Qéessf%ﬁ\tfo‘f‘t?e data th woridtass
’ research to continuously attract new talent :

G¢CKS SadlrofAakKYSyid 2F (GKS +#SO02NJ LyadAaiddziS KFra 3S
industry and attracting top global talent in machine learning and deep learning. Canada has the potential to
become a global leader in advancing Al research, development and commercialization, and all of Canada stan
G2 O0SYSTFAG lFa | NBadzZ G LQY | LINRdzZR /I YI RAlFY K2
NBOGdNYyAYy3a K2YS (2 KSfLI §tSIR G4KSasS STF2NIa gAG0K (K

- Garth Gibson, President & CEO
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Specialization in Deep Learning

Artificial
Intelligence

Machine

Learning

Generally speaking, artificial intelligence refers to computers that
can learn about the world flexibly, make inferences about what
they see and hear, and achieve hurdée understanding of
information. Artificial intelligence involves capacities hsual and
auditory perception, the ability to read and to make sensible
decisions, and the power to make accurate predictions based on
existing knowledge.

Machine Learning

Machine learning algorithms give computers the power to learn
and recognize patterns the way people do, without requiring
specific and repetitive instructions for each new piece of data.

Deep Learning

Deep learning is a subfield of machine learning. Many other types
of machine learning work well with limited data sets, but deep
learning alone appears to continuously improve as the machine
absorbs more and more data.

=
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Vector Researchers

Geoffrey Hinton Richard Zemel
Chief Scientific Advisor Research Director
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Jimmy Ba Juan Carrasquilla David Duvenaud
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Roger Grosse Alireza Makhzani

David Fleet

Sageev Oore Pascal Poupart Daniel Roy Frank Rudzicz Graham Taylor Raquel Urtasun

T VECTOR INSTITUT Over the next few years it is expected that Vector will grow to include
-\ INSTITUTE | VECTEUR several hundred researchers, students, engineers and othet$



Appointments and Affiliations

Vector researchers have appointments in several Canadian institutions.

Vector will expand its collaborative network with affiliates from Canadian
universities, institutions, and industry, as well as students who are enthusiastic
about sharing and gaining expertise.

G1 SNE Ay [/ FTYIRFEZ YR SaLISOAFft& Ay ¢2N

have.a strong history of .resear_ch in machine Research Affiliations
learning and deep learning. With the Vector _ _

Institute, we are building on those strengths and University of Toronto
seizing a moment in which top talent and Dalhousie University
businesses want to come to Canada to advance University of Guelph
artificial intelligence. As Research Director, my McMaster University
G2L) LINA2NAGEe &AAYyOS £SO PeterMunkCardiac CentrdK | &
continues to be to build a talented, collaborative SickKids Research

team. | am thrilled that we are continuing to University of Waterloo

grow a diverse team Uof,faculty committed to Western University
YF1AYy3a £SO02NJ I 3t 20l f York University OF3

- Richard Zemel, Research Director
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Pure and Applied Research

Our researchers are part of a vibrant community, working across disciplines on
curiosityRNA Sy | YR | LILJX ASR NBASI NOK® ¢ K:
and machine learning in many areas.
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