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Looking Back — CANSSI 2014

Vision
A growing and strongly engaged research force in the statistical sciences in

Canada, working on problems at the leading edge of the discipline,

collaborating across disciplines and internationally, and tackling issues of
importance to science and society

Mission

To promote statistical sciences research and training in Canada and
internationally, through its role as a member as a member of the INCASS ')‘

Canadian network of mathematical and statistical sciences institutes 7|




NPCDS 2002 - 2008

* Proactive partnerships with scientists in other disciplines
* Building interdisciplinary research capacity

* A new generation of statistical scientists willing to lead national
research collaborations

e Creation of interdisciplinary teams with statistical
leadership
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Why CANSSI?

* Ongoing demand for statistical expertise from scientists in
many disciplines

* Funding for fundamental research largely confined to single
disciplines

* Very small grants for statistical scientists
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Early successes

* Copula dependence modelling —theory and applications
e Statisticians — McGill, Laval, UQTR, HEC, Toronto, UBC, Manitoba

* Collaborators — Banque de Montréal, Banque Nationale du
Canada, INRS,.Desjardins Groupe d’'assurances génerales,
Electricité de France, Hydro-Québec, Statistics Canada
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Team 1 — Copula dependence modelling

e 18 MSc students; 18 PhD students
* 40 national and international presentations
e 28 publications
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2017

* Environmental Risk and Extreme Events e Regulatory Issues in
Business e Control of Systemic Risk e Tools for Quantitative
Risk Management e Risk in Health Sciences

CENTRE
DE RECHERCHES
MATHEMATIQUES

B THEMATIC SEMESTER

(0N PLEY SYSTEMS

AUGUST - DECEMBER 2017

Centre de recherches mathématiques
Montréal, Canada

Home Partners Venue Accommodation Contact
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Journal of Multivariate Analysis 172 (2019) 1-4

Contents lists available at ScienceDirect

Journal of Multivariate Analysis

R e 2019

Editorial for the Special Issue on dependence models 2 ey ANNUAL MEETING
\J CE -IIQ}XWB 9 UJ\J D}\Jr M‘ AAA Washington, DC | Feb14-17,2019

This Special Is;ue of the Journal of Multivariate Analysis (JMVA) reflects the proceedings of the workshop entitled
Dependence Modeling Tools for Risk Management which was held on October 2-5, 2017, at the Centre de recherches

;“2' = '(CRM) in Montréal, Canada. This workshop was organized by the present authors as part of a Thematic

en}es}er on “Risk mACumplex Systems: Models, Applications, Perceptions, and Policy Implications” coordinated by REGISTRATION WHAT'S NEW PROGRAM E-POSTERS ATTEND SPONSORS & EXHIBITS
Christian Genest; details about the thematic semester. may be found at

http://www.crm.umcntreaI.ca/act/theme/theme_zo17 2 en/ HOME B
The'them‘e of the wo;lshop was motivated by the need for advanced dependence modeling that arises in a variety of < Extreme Event Attribution in the Context of Climate Change
fields, including the environmental sciences, finance, insurance, hydrology, and the health sciences. Leading international SEARCH
researfhers from both academia and industry came together to address recent challenges associated with dependence
moge!mg ona number (_)f levels, including the construction, estimation, and validation of stochastic models, as well as
their 1mp]ementapon with software. Over 60 researchers, senior Ph.D. students, and postdoctoral fellows c‘ould enjo, BROWSE BY. i
twenty hlgh-q}xallty invited presentations by Andrs Bardossy, Axel Biicher, Paola Cerchiello, Claudia Czado, Christjiaz SERIONIYEE Syropsis
l?;irllie;;‘e};\le:\fe?fhﬁ;ze}:'ax;?:i\:;sx'pgagz J};);nIL\)IaRllérl;?ljlaaiiin%\{ic.fStéphane Loisgl, Etienne Marc?au, T!lom‘as Nagler, Stories abo.ut extreme weather an'd climat.e events around th.e world c.ont\'nual\y make meqia front-
ot by Wi o Gy (e Seve'ral s researéhelran iusto Sal;ador_b Andrew D. Smith, Lugtgard Veraart, BROWSE BY page headhqes. They'draw people’s attent!on because of their immediacy and the devast.avnng
Pagtea e et e e S s showcased their w_ork through spotlight talks and DAY impacts, which often include deaths, the displacement of large numbers of people and billions of
presenters for their efforts that largely contributed to the resounding success dollars in damage. Scientists are inevitably called upon to comment, often by journalists who ask even
as the event is unfolding whether it was caused by human-induced climate change. Event attribution,

of this event, details of which may be found at
a quickly evolving branch of climate science, attempts to answer better posed questions about

http://www.crm.umontreal.ca/2017/Dependence17/index_e.php. KEYWORD

o, 5 INDEX whether human-induced climate change alters the likelihood or magnitude of the event. Such

e workshop would not have been possible with: i : ry. ey i i iti i ikeli i i
IS TP poie agministr:vt;ve?;ts ir:sht: :C:;agqﬁl :uggsln off;fhe CRM and the CAanadlanAStan Sl e |nferen::e|§ rezzu:re ;\f;r e;{enttdet::nltlonsHtE;nma;es of evenlt ||ke|\dh90:1hor rg]agmtudfe hm both' trfwle ]

s o i pe e % by the staff, particularly Louis Pelletier. present climate and the climate that might have been experienced in the absence of human influence;
that so ey (BTGNS o offe]rewteovi';remtlt: Fﬁe:jr work to thl's Spgcnal'lssue_, and we are very grateful carefgl conswderatlgn of whether these estimates shquld be copQ|t|9na\ on some facgt of the state of
to) pUBIE At pec AT A in.debted i h'" ; WhenJMVAS'EdltOl‘-m»ChlEfChriSt‘ian Genest agreed the climate at the time of the event, and the appropriate quantification of uncertainties are also
The subrilied Bapees Rre i e e o peer-reviewlﬁog:s:::;ﬁ?;llng Slt]lfpon thl:ughout its preparation. necessary. These different aspects of framing event attribution studies have led to considerable

: L e pe v the same hi p = e - . : ; 5 ? : A
as ordinary submissions to JMVA. The guest editorial team consisted of e oS andlgh aclademlc standards dlscusgwon in the climate science commumty..Th\s session will exp!org the fogndatlons for mal.<|ng
Neslehova who acted as the Guest Editor-in-Chief. Thanks are due a et 1d was led by Johanna G. causal inferences about extreme events, the impact of different framing choices for such studies, and
time and effort that led to at times substantial imp of the submissi or}l\)lllrlz\gprte\gewers P e e sxamples of recent applicationsiofievent atribution:
T 5 3 etk 5t ed manuscripts und
. e S Chrsin Const T S o s ol o, S | Ml o
. ) nes e results of this collecti 4 3 v : -11:
contemporary il fintd dence modeling and risk ve effort are 12 research papers that address various Saturd‘ay, February:16; 2019 10'09 AM =330 AM
! Mimicking a typlcgl dependence analysis, the Special Issue begins with the question of whether dependence i e
mhthe first place. While thgre are many well-known measures of dependence between two variables, much lce & p;(resent
vwe cst.-n ra:d(}m vectors are involved. Hofert, Oldford, Prasad, and Zhu [1] propose to quantify dependeli-lce betv:es:,isr ngwn
: aorsl | ez irst reducing the vectors to random variables via a collapsing function: a simple measure of conelatizn &
apprn’;ﬁ rliatem Summal::lz ?Jerpef:;'lence in the resulting pair. The authors address both the definition and estimatilt:nc E:;:“ Organizer
: VI ples using specific collapsing functi e o :
and finance illustrate the utility of the approach. In the latter the focus is l;n d:pen;:r?cr;si)gfvl:lel:stg)ns' L et Hands awers
usiness sectors in it i
https://doi.org/10.1016/}jmva.2019.03.009 an University of Victoria, Victoria, Canada
Debbie J. Dupuis

0047-259X/© 2019 Elsevier Inc. All rights reserved,
HEC Montreal, Montreal, Canada
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Early successes

Advancements to State-Space Models for Fisheries Science
Statisticians — Dalhousie, Memorial, SFU, CH, DK, NO, China
Collaborators — Carleton, DFO, Nw Fisheries Science, Dalhousie, AU

Aaron MacNeil recruited as CRC Chair in Fisheries Science
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Team 3 — Fisheries Science

Two-way dialogue with Fisheries and Oceans Canada (DFO)

Proposal for short course on stock assessment

Joint supervisions of graduate students

Team members participating in DFO meetings
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Team 3 — Fisheries Science

Two-way dialogue with Fisheries and Oceans Canada (DFO)

Proposal for short course on stock assessment

Joint supervisions of graduate students

Team members participating in DFO meetings
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2018

* CRT 10 — Towards Sustainable Fisheries
e Partnership with Ocean Tracking Network, Ocean Frontiers Institute
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FRONTIER INSTITUTE

IN THE NEWS

nature

New study by OFI researcher provides a potential solution to malnu  Letter | published: 25 September 2019
A new paper by OFI researcher Aaron MacNeil published in the journal Nature demons HarneSSIng g|0ba| ﬁSherleS to
In a recent interview Dr. MacNeil discussed the global challenge of health and micront taCkle mlcronUtrlent deﬁCIeHCles

of some local communities. L ) . . .
Christina C. Hicks &, Philippa J. Cohen, Nicholas A. J. Graham, Kirsty CANSSI .
You can find the full interview here, or check out the research paper here. L. Nash, Edward H. Allison, Coralie D'Lima, David J. Mills, Matthew INCASS

Roscher, Shakuntala H. Thilsted, Andrew L. Thorne-Lyman & M. ' ‘

Aaron MacNeil

Nature 574, 95-98(2019) | Cite this article
7112 Accesses | 4 Citations | 614 Altmetric | Metrics
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Why CANSSI?

. . e — 2004 F——— [{200}——  [2017]
e Collaboration is Difficult oRTEAmons || ook ety | reeor e IR
IN TOUCH OVER IRC. %SE gFKYLgE,BUT EVERYONE. ON SLACK, HA\/EI‘;I_ECRgED UITH,;rE
— ' PREFER | Bur TREE PEOPLE. NI
Unpredictable / iy L PRLE o U oY
. 00\ R CYCA[AN A0 WHO INSISTS ON JOINING
— Takes time THROVGH HS IRC. CLIENT:

— Needs a lot of luck

— High risk research

B

i

e Collaboration is Essential

— Science is specialized
— Statistical science is specialized

November 21 2019
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Why CANSSI?

* Aren’t most scientists collaborating already? .

— Of course

— Serendipity, mutual interests, scientific curiosity, love to travel

* Interdisciplinary collaborations are difficult to fund
14/24

— Higher risk, especially if they are new 09/19
— Funding is limited

— Needs some incentives
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v Other Special Research Programs Available to DMS Communities

* Harnessing the Data Revolution (HDR): Institutes for Data-Intensive Research in Science and Engineering - Ideas Labs (I-
DIRSE-IL)

* Harnessing the Data Revolution (HDR): Institutes for Data-Intensive Research in Science and Engineering - Frameworks
(I-DIRSE-FW)[l)

* Harnessing the Data Revolution (HDR): Data Science Corps (DSC).

* Secure and Trustworthy Cyberspace (SaTC)

* Cyberinfrastructure for Sustained Scientific Innovation (CSSI): €

» Computational and Data-Enabled Science and Engineering (CDS&E)

* Enabling Quantum Leap: Quantum Idea Incubator for Transformational Advances in Quantum Systems (Qll - TAQS)[)

* Quantum Leap Challenge Institutes (QLCI).

* Connections in Quantum Information Science (CQIS) €

* Designing Materials to Revolutionize and Engineer our Future (DMREF)

* Enabling Quantum Leap: Convergent Accelerated Discovery Foundries for Quantum Materials Science, Engineering and
Information (Q-AMASE-i) €

* Understanding the Rules of Life: Epigeneticsii]
* Understanding the Rules of Life: Building a Synthetic Cell.

* Collaborative Research in Computational Neuroscience (CRCNS) CANSSI
* Cracking the Olfactory Code (Olfactory) €
INCASS

* Innovations at the Nexus of Food, Energy and Water Systems (INFEWS)

* EMERGING FRONTIERS IN RESEARCH AND INNOVATION 2020

* GROWING CONVERGENCE RESEARCH (GCR).

* NSF-NIST Interaction in Basic and Applied Scientific Research in BIO, ENG & MPS (NSF-NIST)
» Secure and Trustworthy Cyberspace Frontiers (SaTC Frontiers)
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Interdisciplinary Collaboration
can be rocket science

rsistent link using _digital object identifier P h YS | CS Lette rS B
._fz;l Volume 800, 10 January 2020, 135069

Searches for lepton-flavour-violating
decays of the Higgs boson in

v/8 = 13 TeV pp collisions with the
ATLAS detector

The ATLAS Collaboration™ .

Show more

https://doi.org/10.1016/j.physletb.2019.135069 Get rights and content
L Y 14
Under a Creative Commons license Open access

"
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Interdisciplinary Collaboration
can be rocket science

7. Statistical analysis

The searches for H — et and H — pt are treated indepen-
dently. For each search, the analysis exploits the four signal regions
and the two control regions specified in Table 2. The BDT score dis-
tributions of all signal regions are analysed to test the presence of
a signal, simultaneously with the event yields in control regions,
which are included to constrain the normalizations of the ma-
jor backgrounds estimated from simulation. The statistical analysis
uses a binned likelihood function £(u, ), constructed as a product
of Poisson probability terms over all bins considered in the search.
This function depends on the parameter p, defined as the branch-
ing ratio B(H — £t), and a set of nuisance parameters # that en-
code the effect of systematic uncertainties in the signal and back-
ground expectations. All nuisance parameters are implemented in
the likelihood function as Gaussian or log-normal constraints. The
normalization factors of the single-top-quark and tt backgrounds
in the £ty channel and of the Z — Tt background component are
unconstrained parameters of the fit. Estimates of the parameters of
interest are calculated with the profile-likelihood-ratio test statistic
dp [89], and the upper limits on the branching ratios are derived
by using G, and the CLs method [90].
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Interdisciplinary Collaboration
can be rocket science

7. Statistical analysis

The searches for H — et and H — pt are treated indepen-

T ' alysis exploits the four signal regions

8. Results yecified in Table 2. The BDT score dis-
. are analysed to test the presence of

R 3 2 the event yields in control regions,
The best-fit branching ratios and upper limits are computed 1an the normalizations of the ma-

while assuming B(H — ut) =0 for the H — et search and  m simulation. The statistical analysis

S ion L£(u,0), constructed as a product
B(H — et) =0 for the H — pt search. The best-fit values of the 5 i the search.

LFV Higgs boson branching ratios are equal to (0.157015)% and  parameter ., defined as the branch-

(—0.22 +0.19)% for the H — et and H — ut search, respectively, 2t of nuisance parameters ¢ that en-
uncertainties in the signal and back-

ground expectations. All nuisance parameters are implemented in
the likelihood function as Gaussian or log-normal constraints. The
normalization factors of the single-top-quark and tt backgrounds
in the £ty channel and of the Z — tt background component are
unconstrained parameters of the fit. Estimates of the parameters of
interest are calculated with the profile-likelihood-ratio test statistic
dp [89], and the upper limits on the branching ratios are derived
by using G, and the CLs method [90].
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Interdisciplinary Collaboration
can be rocket science

The Annals of Applied Statistics

2019, Vol. 13, No. 3, 1884-1926
https://doi.org/10.1214/19-AOAS 1258

© Institute of Mathematical Statistics, 2019

APPROXIMATE INFERENCE FOR CONSTRUCTING
ASTRONOMICAL CATALOGS FROM IMAGES!

BY JEFFREY REGIER*, ANDREW C. MILLER', DAVID SCHLEGEL?,
RYAN P. ADAMSY, JON D. MCAULIFFE*T AND PRABHAT?

University of California, Berkeley*, Columbia University',
Lawrence Berkeley National Laboratory*,
Princeton University® and The Voleon Group!

We present a new, fully generative model for constructing astronomical
catalogs from optical telescope image sets. Each pixel intensity is treated as
a random variable with parameters that depend on the latent properties of
stars and galaxies. These latent properties are themselves modeled as ran-

dom. We compare two procedures for posterior inference. One procedure is

based on Markov chain Monte Carlo (MCMC) while the other is based on CANSSI '
variational inference (VI). The MCMC procedure excels at quantifying un- INCASS

certainty, while the VI procedure is 1000 times faster. On a supercomputer,

the VI procedure efficiently uses 665,000 CPU cores to construct an astro- ' '

nomical catalog from 50 terabytes of images in 14.6 minutes, demonstrating
the scaling characteristics necessary to construct catalogs for upcoming as-
tronomical surveys.
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Interdisciplinary Collaboration
can be rocket science

e QOur first contribution is a statistical model that can
simultaneously find centroids, determine photometry,
deblend overlapping light sources, perform star/galaxy
separation and adjust estimates of all quantities based
on prior information

* Our second contribution is to develop and compare two
approximate posterior inference procedures for our I
model: one based on MCMC and the other based on VI ""CZ;
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Interdisciplinary Collaboration
isn’t always rocket science

he(')lth Food Fitness Wellness Parenting Vital Signs LIVE TV  Edition v Q

Owning a dog tied to lowering
your risk of dying early by 24%,
says science

By Sandee LaMotte, CNN
(© Updated 2:40 PM ET, Tue October 8, 2019
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Interdisciplinary Collaboration

isn’t always rocket science
BERE o Menu

More or Less “In some of the individual
MoreorLessHome  Episodes Podcast  Subscribe to our newsletter Join studies, people who owned dogs
were on average about eight
years younger than people who
didn’t”

- -

.
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Interdisciplinary Collaboration
isn’t always rocket science

A limitation of our meta-

Circulation: Cardiovascular Quality and Outcomes analysis is that it was not
possible to perform an

ORIGINAL ARTICLE analysis adjusted for

confounders of the

Dog Ownership and Survival association between dog

A Systematic Review and Meta-Analysis ownership and the
outcomes. CANSSI

INCASS

W
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GO gle owning a dog reduces risk of death y Q

Q Al ©) News [ Images [ Videos < Shopping i More Settings  Tools

Want to live longer? Try getting a dog.
Washington Post - Oct. 9, 2019
‘Dog ownership,” the authors conclude, “is associated with lower

the long term, which is possibly driven by a reduction in ...

Dog ownership linked to longer life in two new American Heart ...
CBS News - Oct. 8, 2019

Dog People Live Longer. But Why?
NPR Oct. 26, 2019
e known forever that owning a do 9 eases one's physical activity ... studies
suggested tha ld log ownership reduc th risk of death from ...

CANSS I
American Heart Association news: Dogs boost cardiovascular ..
dvm360 - Nov. 13, 2019 INCASS
Th lower risk of death a: iated with dog ownership could be explained by

. Do Purebreds (But Not Mutts) Reduce Dog Owner Death Rates?

43y Psychology Today (blog) - Oct. 31 2019
.
},«

sed physical activi ty d decreased depression and ...

Indeed, owning a dogwasas iated with an impressive 21% lower risk of death |

* among the heart attack victims d n 18% lowe rnskof...




On Collaboration

¢ StatiStica I COI Iea gu es CANSSI Health Science Collaborating Centres

> francais

i B I OStat I St I Ca I COI I e a g U e S CANSSI is excited to announce the creation of 4 new Health Science Collaborating

Centres (HSCCs) across the country. They join the 7 HSCCs that are already part of this
H M : k. These HSCCs will facilitate research collaborations between health scientists
° I h d h I networ
H e a t a n p yS I Ca SCI e nt I Sts and statistical scientists, offer training programs and initiate projects on emerging
health issues. Click on an image to learn more about each HSCC.

e Social scientists

MARITIME = aiyeasine
Statistical and Health Science gco nc 0 fd .i a CANSSI Saskatchewan

Health Science Collaborating Centre

Al e

Collaborating Centre \
: ~

e Humanists

Digital Humanities Summer Institute (DHSI) |c|\ch:sss:
A Place for Open Digital Scholarship
June 2020: 1-5 + 8-12 (+ADHO SIG Pedagogy Conference and Conference & Colloquium 5-6,
‘ Project Management in the Humanities 6, #Right2Left Conference and Short Workshop 7)
University of Victoria, Canada
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On Collaboration

* National research labs
* Government research departments
* |ndustrial partners

M;tacs

* Policy analysts
* Policy makers

e Politicians Fisheries and Oceans Canada

Alberta

e Journalists Wildfire Institute for‘ Catastrophic )
 Not for profit organizations , osreducion " canse
* Interested public Scotiabank. " v

Public Health Agency of Canada
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Looking Ahead

Fonds de recherche

Nature et
technologies

E3 EX
ok Quebec £33
So& CANSSI

CIHR IRSC 'NCASS

Canadian Institutes of  Instituts de recherche ’| |‘

Health Research  en santé du Canada
NSEBC =" New Frontiers in Research Fund
L .
:-‘_ « Fonds Nouvelles frontiéres en recherche

CBSNG ":0 R S
S

ey M\
Saguns®
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Looking Ahead
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Looking Abroad

Turing Presents:
Al UK

The
_ Alan Turing

sfai®Bialife o o
gl e . RS

- HH
ol b

. aam s

H H CANSSI
~ Mg -

INCASS
HARVARD DATA SCIENCE REVIEW

A Microscopic, Telescopic, and Kaleidoscopic View of Data Science
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