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Fall 1995
SCI 199Y “First year seminar” 

Undergraduate seminar that focuses on 
specific ideas, questions, phenomena or 
controversies, taught by a regular Faculty 
member deeply engaged in the discipline



“Lies, Damned Lies, and Statistics”

• Appears in Mark Twain’s autobiography 1924

• Attributed to Benjamin Disraeli  1895

• Also attributed to Arthur James Balfour 1892

https://quoteinvestigator.com/2022/06/22/lies-statistics/



Fall 1995
SCI 199Y   First year seminar 

The title of the course is a quotation attributed to Disraeli, a
British statesman of the nineteenth century.  Does it still apply
today?  This course will consider how statistics and statistical
thinking get used (and abused) in a variety of activities,
including polling, public health, marketing, advertising, lotteries.

Some questions that will be addressed are:
Why do newspapers report a ``margin of error'' for poll results, and
what does it mean?  How can graphs and charts provide information
(or misinformation)?  What makes a good graph?  How do new cancer
drugs get tested, and why doesn't the same protocol work for AIDS?
How do studies on mice get extrapolated to humans, and do the results
make any sense? What is quality control, and why is it currently
so fashionable in North American industry?



Fall 2014
PMU 199H First year seminar 

Both Mark Twain and Benjamin Disraeli are rumoured
to have said “There are three types of lies. Lies, 
damned lies, and statistics”. Can you really prove 
anything with statistics? This course will consider 
how statistical thinking gets used in a many fields of 
science, social science, business and public policy.

Some questions that will be addressed include:
Why do newspapers report a “margin of error'' for 
poll results? What does “statistically significant” 
mean? How do Netflix recommendations 
work? What is “5-sigma”, and why was this important 
for the 2013 Nobel Prize in physics?

95-6, 96-7, 06-07, 07-08, 08-09



1990s -- Topics

Everything has changed



1990s – To the source

That was then



October 1996

That was then



2014 – Topics

Changes over time



2025 – Topics

This is now



1995 – 2014

Some books



Inspiration
“A course called Chance”    J.Laurie Snell
                Dartmouth College

Morrie Degroot
CMU

STA 198, 199; AST 199; STA 130; … 



A typical week
Jan 7 2007

• Course work

• Stock market
graphics

• Sports betting
probability

• Animal studies
publication bias



Memorable 
One among many

Imagine, if you will, a drug that shrinks cancer cells 
and can even make tumours disappear. A couple of 
spoonfuls a day of powder in a glass of water is all 
you need.  There are no nasty side effects like 
nausea and hair loss, and no damage to internal 
organs such as with traditional chemotherapy. And it 
costs only about $2 a dose.  Too good to be true?

Not according to a Canadian researcher who 
stumbled upon the potentially new anti-cancer 
agent called dichloroacetate, or DCA, a drug long 
used to treat rare metabolic disorders.  `This is one 
of the most exciting results I've ever had,' said 
Evangelos Michelakis, an associate professor of 
medicine at the University of Alberta in Edmonton.  
`But I can't be overenthusiastic until it works in a 
human being.'



This is now
One among many

2023

2024



This is now

DCA, either alone or in association with other 
compounds, has never been tested in phase II 
clinical trials and we strongly discourage the use 
of DCA as a compassionate treatment until well 
planned and supervised studies are conducted.

On the other hand, we believe that DCA 
deserves more efforts to elucidate its precise role 
in the treatment of cancer.



Scanning the headlines can be addictive

Survey Sampling 

Statistical Computing

Data Mining and M/L 

Applied Statistics 

Design of Experiments 



Even statistical theory?

Topics in likelihood inference (Post-PhD)

Theoretical Statistics (PhD)

Mathematical Statistics 2 (MSc) 



Some recent examples

• Can Pilates really make my muscles long and lean?    Sep 16

• Happy Birthday LIGO, now drop dead. Sep 10

• 1,500 deaths in recent European heat wave 
were due to climate change, study estimates Jul 9

• Are self-driving cars safer than cars with drivers?    Aug 30

• Coral reefs set to stop growing as climate warms Sep 17

• Utah researchers find decreased risk of skin cancer
in those with tattoos                                           Sep 17



Tattoos

1. Sep 17 press release

2. Picked up by other news orgs

3. Sep 22 in my inbox

4. Aug 21 pub.  



Tattoos

4. Aug 21 publication  



Tattoos Retrospective observational study

Identified all melanoma cases 
unable to reach 60% of these

Five matched controls per case
survey data; 45% non-response

Matched on sex, age, ethnicity

“We computed odds ratios and 95% CIs 
from logistic regression models” 

“We created a DAG to identify potential confounders” 

“Data on melanoma risk factors not available 
for controls”

“We used propensity score models 
to explore potential confounders”



Results



Results



From the authors Bradford-Hill criteria

The findings should be considered as generating hypotheses for further study

The biological mechanisms underlying the observed associations are unknown

There is a high likelihood of unmeasured confounding

It is also possible that people with tattoos have fewer melanoma risk factors 
than those without

We were further limited by the 41% response proportion among cases

Future larger studies with detailed data on potential confounders are needed 



From the press

“Getting that tattooed arm sleeve 
or back design of your dreams 
might protect you against deadly 
skin cancer, a new study says”



Other studies

Jan 2025

Mar 2025



Some recent examples

• Can Pilates really make my muscles long and lean?    Sep 16

• Happy Birthday LIGO, now drop dead. Sep 10

• 1,500 deaths in recent European heat wave 
were due to climate change, study estimates Jul 9

• Are self-driving cars safer than cars with drivers?    Aug 30

• Coral reefs set to stop growing as climate warms Sep 17

• Utah researchers find decreased risk of skin cancer
in those with tattoos                                           Sep 17



Heat-related deaths in Europe

The Headline:

1,500 deaths in recent European heat wave 
were due to climate change, study estimates

The Source: In total, we estimate climate change 
driven changes to the temperatures to 
have caused 1504 additional excess 
deaths across the 12 cities.

(95% empirical Confidence Intervals: 
1262 to 1709) 



Heat-related deaths in Europe

Methods:

Examine trends in heat extremes using data + climate models 

Create a series of factual and counter-factual temperatures

Use a regression model to relate temperature to mortality 

Create an estimate of expected mortality

Compare expected mortality under factual and counter-factual temperatures

Mortality risk converted to heat-related mortality risk 



Heat-related deaths in Europe
Results:

We use established epidemiological 
models and the WWA climate-
attribution framework to estimate the 
additional number of heat-related 
excess deaths that occurred due to 
anthropogenic climate change. 

More information about 
the methodology can be found in the 
Supplementary Information section.







Observations re courses

• No shortage of material

• Core set of topics recurs in different guises

• The same topic emerges repeatedly over time 

• Students seem to appreciate the examples

• Good source of homework problems

• Helps to keep classical material fresh

Polls
Sampling
Design of Studies
Comparison of means
Regression
Probability 
Confounding
Bayes theorem

Life tables
Survival data
Time series
Ethics
Stochastic Processes
Extreme values
Meta-analysis
Measures of risk



Some stories never die

• Chocolate

• Counting the dead

• Oscar winners 

• Bad graphs

2005

2006

2001

2007



Some stories never die

• Chocolate

• Counting the dead

• Oscar winners 

• Bad graphs



Chocolate
• 2005 

• 2009 

• 2010  

• 2022

• 10 Males, 10 Females, 4 weeks,
cross-over study, SBP change 

--11.0 +/- 6.3

• Meta-analysis of RCTs

Large observational study, food 
diary (recall), SBP change

--1.0 +/- 0.4



Chocolate 2025

• Nurses’ Health Study 



Chocolate 2025

• Nurses’ Health Study 



Things are improving
Then

• “We have to say this because it’s a poll”  
(“plus or minus 3 percentage points, 19 times out of 20”)

• “We had to do it this way to make it statistically valid”   (capture-recapture)

Now

• “Acetaminophen causes autism” --- NOPE 
Confounding factors, genetic links, correlation is not causation …



Things are improving

• Tutorial articles

• Explainers

• Statistical Reviews



Statistics in science and society

• Haphazard examples from hundreds of stories

• P-values are everywhere

• Statistical issues of sampling, bias, reproducibility, much more prominent

• Communication gaps still exist!



Lost in translation

In mice 

and in cells 



Thank You!


