
Topics in inference for big data  

• Course web page 

• Course information 

• Topics covered   ? 

– Adapted to weekly workshops as offered 

• Today (NR) 

- background on the organization of the program 

- a short look ahead 
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http://fields2015bigdata2inference.weebly.com
http://fields2015bigdata2inference.weebly.com/about.html
http://www.fields.utoronto.ca/programs/scientific/14-15/bigdata/


Development of a Thematic Program  

• Spring 2013 – Fields Institute approached CANSSI 

• June, 2013 – CANSSI director                     
established steering committee 

• July 2013 – First conference call 

• Sep 2013 – Letter of Intent submitted to Fields  

• March 2014 – Full proposal submitted to Fields 

• May 2014 – Funding approved 

• June 2014 – Invitations, PDFs, participants 
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http://www.fields.utoronto.ca/programs/scientific/14-15/bigdata/


A National Program  

• March 2014 – Workshop proposal to CRM 

 

 

 

• Sep 2014 – Two workshop proposals to PIMS 
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http://www.crm.umontreal.ca
http://www.math.pims.ca


Big Data – Big Topic  

• Where to start? 

• Look up some references 

 

 

 

 
 

 

• Likelihood 78 m 

• Statistical inference 7m 
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Big Data – Big Hype? 

http://www.gartner.com/newsroom/id/2575515


The Blogosphere 
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http://www.forbes.com/sites/gilpress/2014/09/03/12-big-data-definitions-whats-yours/
http://www.forbes.com/sites/gilpress/2014/09/03/12-big-data-definitions-whats-yours/


The Blogosphere 
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http://www.newyorker.com/tech/elements/steamrolled-by-big-data


The Blogosphere 
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The Blogosphere 
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http://www.wired.com/2013/01/forget-big-data-think-long-data/


The Blogosphere 

 

 

 

 

 

Topics in Big Data, January 9 10 

http://www.tableausoftware.com/asset/7-things-you-need-do-about-big-data-2014?cid=70160000000Ywln&ls=Paid Search&lsd=Google AdWords - Big Data - Big Data Tips 2014&adgroup=Always On - Big Data&kw=big data&adused=46052867055&distribution=search&gclid=CMu-xNbvhMMCFbFAMgod5FYAyA


Big Data – Big Hype? 

http://datascience.berkeley.edu/what-is-big-data/


The Blogosphere 

I view “Big Data” as just the latest manifestation of a cycle 
that has been rolling along for quite a long time     
              Steve Marron, June 2013 
• Statistical Pattern Recognition 
• Artificial Intelligence 
• Neural Nets 
• Data Mining 
• Machine Learning 

 
As each new field matured, there came a recognition  

that in fact much was to be gained by studying  
connections to statistics 
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Statistical Inference, Learning and Models 

for Big Data 
• Statistical Machine Learning 
• Optimization and Matrix Methods 
• Visualization: Strategies and Principles 
• Big Data in Health Policy 
• Big Data for Social Policy 

 



Big Data Types 

• Data to confirm scientific hypotheses 

• Data to explore new science 

• Data generated by social activity – shopping, driving, 
phoning, watching TV, browsing, banking, … 

• Data generated by sensor networks – smart cities 

• Financial transaction data 

• Government data – surveys, tax records, welfare rolls, …  

• Public health data – OHIP records, clinical trials, public 
health surveys 

            Jordan 06/2014 



The Atlas experiment – CERN  
http://atlas.ch/what_is_atlas.html#5 
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Topics in Big Data, January 9 16 

If all the data from ATLAS were recorded, this would fill 100,000 CDs per second.  

This would create a stack of CDs 450 feet high every second, which would reach to  

the moon and back twice each year. The data rate is also equivalent to 50 billion  

telephone calls at the same time. ATLAS actually only records a fraction of the data  

(those that may show signs of new physics) and that rate is equivalent to  

27 CDs per minute. http://atlas.ch/what_is_atlas.html - 5 

http://atlas.ch/what_is_atlas.html#5
http://atlas.ch/what_is_atlas.html#5
http://atlas.ch/what_is_atlas.html#5
http://atlas.ch/what_is_atlas.html#5


Exploration: the Square Km Array 
https://www.skatelescope.org/location/ 

• The Square Kilometre Array (SKA) project is an international effort to build the 
world’s largest radio telescope, with a square kilometre (one million square 
metres) of collecting area.  

• World leading scientists and engineers designing and developing a system which 
will require supercomputers faster than any in existence in 2013, and network 
technology that will generate more data traffic than the entire Internet. 
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https://www.skatelescope.org/location/


Exploration: microarray 
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http://genome.lbl.gov/vista/snpvista/


Social Activity 
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http://www.marcodecesaris.com/music-big-data-and-social-media-963.html
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https://www.ontariohealthstudy.ca/en/home 

https://www.ontariohealthstudy.ca/en/home


Big Data Structures 

• Too much data: Large N                     

• Bottleneck at processing 

• Computation 

• Estimates of precision 

• Very complex data: small n, large p 
• New types of data: networks, images, … 

• “Found” data: credit scoring, government 
records, … 

 

 



Big Data Structures 

 

 



http://www.bbc.co.uk/programmes/p028cm6q 
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http://www.bbc.co.uk/programmes/p028cm6q


Topics in Big Data, January 9 26 

http://onlinelibrary.wiley.com/store/10.1111/j.1740-9713.2014.00778.x/asset/sign778.pdf?v=1&t=i4oxmb4m&s=417f3c38b375fdf793142302b2c681fe2076d478


Warnings 

• Google `flu trends 
• Google’s engineers weren’t trying to figure out what 

cause what 

• A theory-free analysis of mere correlations is inevitably 
fragile 

• Paul et al (2014): Twitter Improves Influenza Forecasting 

• New, large, cheap data sets and powerful analytical tools 
will pay dividends – nobody doubts that.  

• “Big data” has arrived, but big insights have not.  
 

 

 

 

http://currents.plos.org/outbreaks/article/twitter-improves-influenza-forecasting/


… warnings   
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… warnings 

• Did Big Data kill the statistician?  
 

– … why do we think Big Data is more than just a new name 
for a collection of old ideas, and why do we think that data 
science is forward looking and statistics is just dealing with 
the past? Why do we lend more credibility to rebranding 
than to historical fact? 

– A good statistician will understand that “not everything 
that counts can be counted, and not everything that can be 
counted counts”. A quote which is variously attributed to 
either Albert Einstein or William Bruce Cameron… 
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http://goodstrat.com/2014/12/03/consider-this-did-big-data-kill-the-statistician/


Statistical Inference, Learning and Models 

for Big Data 
• Statistical Machine Learning 
• Optimization and Matrix Methods 
• Visualization: Strategies and Principles 
• Big Data in Health Policy 
• Big Data for Social Policy 

 



Important but omitted 

• Business analytics 

• Financial data 

• Physical sciences 

• Statistical genetics 

• Genomics, proteomics, … 

• Hardware and software 

 



Important but often forgotten 

• Design of experiments 

• Principles of sampling 

• Sources of variation 

• Opportunities for bias 

• Simplicity 

• Modelling 

• Understanding 

• Clarity 

 

 



A look ahead 

 

 

http://www.fields.utoronto.ca/programs/scientific/14-15/bigdata/boot/


A haphazard web walk 

 
Quantathon from Waterfont International http://quantathon.ca 
 
Forbes article “give me the data!” 
http://www.forbes.com/sites/lutzfinger/2014/11/21/give-me-data-
why-data-ideas-fail/ 
 
Science article (Khoury & Ioannidis) Big Data Meets Public Health 
http://www.sciencemag.org.myaccess.library.utoronto.ca/content/346
/6213/1054.full 
 
Science Article (Ruths & Pfeffer) Social media for large studies of 
behaviour 
http://www.sciencemag.org.myaccess.library.utoronto.ca/content/346
/6213/1063.full 
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A haphazard web walk 

McGill Newsroom re above Science article: 
http://www.mcgill.ca/newsroom/channels/news/social-
media-data-pose-pitfalls-studying-behaviour-240450 
 
Forbes “12 big data definitions” 
http://www.forbes.com/sites/gilpress/2014/09/03/12-big-
data-definitions-whats-yours/ 
 
Freakonometrics blog http://freakonometrics.hypotheses.org 
 
Economist Data Viz 
http://www.economist.com/blogs/graphicdetail/2014/12/ne
w-data-
visualisations?fsrc=scn%2Ftw%2Fdc%2F&%3Ffsrc%3Dscn%2F=
tw%2Fdc Interactive visualizations (dec 2) 
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A haphazard web walk 

Social media in ROB: http://www.theglobeandmail.com/report-on-
business/industry-news/marketing/study-highlights-gap-between-
social-medias-likers-and-lurkers-for-brands/article21996548/ 
 
Flowing Data — books http://flowingdata.com/data-points/ 
 
Start-ups etc. - http://www.nytimes.com/2014/12/15/technology/in-
big-data-shepherding-comes-first-.html?smid=tw-share 
 
Best Viz 2014 http://flowingdata.com/2014/12/19/the-best-data-
visualization-projects-of-2014-
2/?utm_source=dlvr.it&utm_medium=twitter 
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