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Can chocolate save your life? i

EATING JUST THE RIGHT KIND CAN HELP WARD OFF DISEASE, LESLIE BECK WRITES. AT
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Statistics in the News wm

* What is statistics?
* What do statisticians do?
* Why do | have to take that statistics course?

~
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ML 1M RALPH AND | HATE STATISTICS

© BRAD LINELL, LD, 1993, 1988, 2009
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Statistics W B

* What is statistics? N

¢ An information science
* A guide to randomness

* A framework for understanding surprises

* A guide to variation

Statistics W B

¢ What do statisticians do?

¢ Work on research teams

* Study methods for collection and analysis of
data

* Study the science of information
* Teach statistics

B IMA
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SAP/TSX COMPOS

Statistics w

* Why do | have to take that statistics course?
”Lies, Damned Lies and Statistics” éUNlVERSITYdTORONTO
* Use current news items for topics

* Learn the statistics behind the headlines

* Show the breadth of statistical application
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This week in the news W'”’“"

[~ TheNewlorkTimes

e

The NEW ENGLAND
JOURNALof MEDICINE

MIEED
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Inspiration
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“A course called Chance” 1.Laurie Snell a

Dartmouth College W
Morrie Degroot -_) !
MU =

ravigation

« Chance News 46: 3/23/09 to ? Under Construction

Outline

* Can chocolate save your life?
— Types of studies, “statistically significant”

* Where are all the girls? o
— Experiments and small effects, bell curves -4

The Netflix Grand Prize [ ix Prize // %}

— Supercrunching and data mining, ensemble
methods, regularization

* How is your recovery money spent?

— Graphical displays of information
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Can chocolate save your life? w -

EATING JUST THE RIGHT KIND CAN HELP WARD OFF DISEASE, LESLIE BECK WRITES, At issizz

2005 study: 10 males and 10 females with high
blood pressure

Two week period of “treatment” with dark
chocolate

One week washout period

Two week period of “treatment” with white
chocolate

Blood pressure decreased during the dark
chocolate period: --11.0 SBP  --6.2 DBP

+/-6.3 +/-4.2
.
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AFTERNOON , LG 32, MAP AND DETAILS, 88

Gan chocolate save your life? w e

EATING JUSTTHE RIGHT KIND CAN HELP WARD OFF DISEASE, LESLIE BECK WRITES, ATI

SAP/TSX COMPOSITE 10,51

A randomized, controlled, cross-over study
100g chocolate daily for two weeks

20 people? two weeks? Convincing?

Why was the study carried out?

Cocoa has flavonols, which are thought to
have various health benefits

How else can we study this?

B IMA
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Gan chocolate save your life? v e
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As luck would have itl

Globe and Mail, March 31, 2010
An ounce of (dark chocolate) prevention

Or less: Researchers find those who eat 7.5 grams a day have a lower risk of heart disease

4/23/10



The EPIC Study

European Prospective Investigation into Cancer
19,357 people, aged between 35 and 65
Followed for at least ten years

Asked about diet at beginning of study

Other factors measured at the beginning of study

Information collected on heart attacks and
strokes and blood pressure

% IMA
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Confounding factors

Do people who eat more chocolate eat more
everything?

How do people report how much chocolate
theyeat?

How do we know who had heart attacks and
strokes?

Do people who eat more chocolate already
have lower blood pressure?

Institute for Mathematics and Its Ap|

The EPIC Study

Prospective observational study
Subjects followed over time

See if group with lowered chocolate intake has
better outcomes

Need to worry about confounding factors
Amount of chocolate consumed?
Approximately 6g/day difference between top

and bottom doses e

Institute for Mathematics and Its Ap|

Results of the EPIC Study

Decrease in blood pressure --1.0 SBP; -0.9 DBP

+/-0.4 +/-0.3
Relative risk of heart attack and stroke
0.61 (0.44-0.87)
39% reduction in relative risk
From top quartile of consumption to bottom

* “if people in the group eating the least amount of chocolate

increased their chocolate intake by six grams a day, 85 fewer
heart attacks and strokes per 10,000 people could be expected
to occur over a period of about ten years”
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Does it or.doesn’t it?

Sample size Weight Change in systolic BP (mm Hg), 95% CI
Crossover: 13 13.1% 5.10 [-6.40, -3.80] =
Cocoa: 13; Control: 15 2.7% 1.00 [-6.43, 8.43]
Cocoa: 11; Control: 10 9.7% 1.80 [-4.37, 0.77] —T
Crossover: 15 13.3% 6.20 [-7.41, -4.99] =
Crossover: 27 14.5% -4.00 [-4.59, -3.41] -
Crossover: 20 11.2% -11.00 [-13.02, -8.98] —
Cocoa: 22; Control: 22 14.6% 3.00 [-3.50, -2.50] =
Crossover: 19 12.2% —-4.60 [-6.26, —2.94] e
Cocoa: 45; Control: 45 4.7% 0.53 [-5.69, 4.63] —T1
Crossover: 20 4.0% -1.00 [-6.82, 4.82] —
297 100.0% -4.52 [-5.87, -3.16] £

-10 -5 o] 5 10
Favors cocoa Favors control

SBP down 4.5
Meta-analysis: Desch et al. (2010)

Does it or.doesn’t it?

Sample size Weight  Change in systolic BP (mm Hg), 95% CI
Crossover: 13 13.1%  -5.10[-6.40, -3.80] s
Cocoa: 13; Control: 15 2.7% 1.00 [-6.43, 8.43] s
Cocoa: 11: Control: 10 9.7% 1.80 [-4.37, 0.77] -
Crossover: 15 13.3% -6.20[-7.41,-4.99] -~
Crossover: 27 14.5%  -4.00 [-4.59, -3.41] -
Crossover: 20 11.2% -11.00 [-13.02, -8.98] ——
Cocoa: 22; Control: 22 14.6%  ~3.00 [-3.50, ~2.50] -
Crossover: 19 122%  -4.60 [-6.26, —2.94] ——
Cocoa: 45; Control: 45 4.7% 0.53 [-5.69, 4.63] — -
) Crossover: 20 4.0%  -1.00[-6.82, 4.82]
297 100.0% -4.52(-5.87.-3.16] 4
I

-10 -5 o 5 10
Favors cocoa Favors control

« “The overall results should therefore not be uncritically
extrapolated to a potential chronic intake of cocoa products or
applied to populations such as patients taking BP-lowering drugs”

« “Alarge-scale, well-controlled trial preferably with clinical end
points seems warranted.”

Aside: why the headline?

* EPIC Study drafted a press release

Press releases

Easter eggs may be 9ood for you! Study shows chocolate reduces blood pressure and risk
. - - nocsiare - sccareng to

™ 2t 3~

This just in

Nutrition and heaith
Protection racket
Eating lots of fruit and

bles may not help stave off cancer, after all

Fruit and Vegetable Intake and Overall Cancer
Risk in the European Prospective Investigation S
Into Cancer and Nutrition (EPIC) 2 IM A

Paolo Boffetta, Elisabeth Couto, Janine Wichmann, Pietro Ferrari,

Institute for Mathematics and Its Ap|
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Outline

Can chocolate save your life?

Where are all the girls?

The Netflix Grand Prize ["'

How is your recovery money spent?

Why don’t girls do math?

“

LISE ELIOT, Ph.D.

~

B IMA
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Can girls really do math?

“

LISE ELIOT, Ph.D.

~

B IMA
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Why don’t girls do math?

* Lack of abilities, e.g. spatial skills

¢ Lack of beliefs about abilities
* “Stereotype threat”

* Lack of supportive environment for college

students

* Lack of supportive environment for college

faculty

* Implicit bias https://implicit.harvard.edu/implicit/

* Workplace bias

B IMA
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Result: The “leaky pipeline”

W
Figure 2. Grade Point Average in High School Mathematics
and Sci (Combined), by der, 1990-2005
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Result: The “leaky pipeline
o
W

Mathematics Degrees

Men Women
Bachelor’s 56 % 34 %
Doctoral 70 % 30 %

z&»IMA

T ~ Result: The “leaky pipeline’

)

Advanced placement calculus
Boys Girls Difference

Numbers 114,285 108,249 52%

Grade 3.1 2.8 9.7 %

i@:»IMA

Institute for Mathematics and Its Ap|

Institute for Mathematics and Its Ap|

s ~ Result: The “leaky pipeline”

College Faculty

Men Women
Untenured 77.2 % 22.8%
Tenured 79.4 % 20.6 %

z&»IMA

Institute for Mathematics and Its Ap|
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Why don’t girls do math?

¥
* Lack of abilities, e.g. spatial skills
* Lack of beliefs about abilities
* Stereotype threat

* Lack of supportive environment for college
students

* Lack of supportive environment for college
faculty

e Implicit bias https://implicit.harvard.edu/implicit/

* Workplace bias Y

Institute for Mathematics and Its Ap|

T Stereotype threat
¥

N There are no gender differences in mathematical
abilities, Researchers Say

S Stereotype: Women’s body in art; Women’s unique
experience

E Expectations are responsible for gender differences in
mathematical abilities, Researchers Say

G Genes are involved in mathematical abilities,

Researchers Say =

Institute for Mathematics and Its Ap|

| Stereotype threat
¥

Dar-Nimrod and Heine, 2006: Study 1

AT ﬁ

L]

Genetics Environment No differences standard

orrect

Number C

3
I

Stereotype threat

Dar-Nimrod and Heine, 2006: Study 2

G E N S

Math Score

Genetics Environment No differences standard
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The bell curve strikes

¢ Assume scores are drawn from normal
distribution

* Compute probability of an observed difference
if the scores came from the same normal
distribution

* If this probability is small, result is “statistically
significant”

* Effect of stereotype threat in Dar-Nimrod and
Heine’s experiment is statistically significant

Aside: the bell curve and Larry Summers

921 (x,y) %
as(xié,)dwdyAdvanced Calculus

* Stereotype threat
— “math test aimed at measuring your mathematical
abilities”
* Non-threat condition
— “this mathematics test shows no gender differences”

Threat 3.13 3.08
Non-threat 3.60 2.60

* Course grades similar between men and women

Outline

Can chocolate save your life?

Where are all the girls? 8

f COMp|
The Netflix Grand Prize [ O iy |

How is your recovery money spent? g
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The Data

* 18,000 movies; 500,000 users; 7 years
* 100 million ratings

1o 0.0.0.0.¢

* Build a prediction model for ratings

* Netflix tests this on a hold-out set of 4 million
* Computes a measure of prediction error

The Contest

Cinematch© error 0.9525
Goal 10% reduction
Target error 0.8572

Winners, July 26, 2009 0.8567

Leaderboard s s cmnnsmaiien

Display top 20 + ! leaders.
Rank Team Name Best Tost Score % Improvement Best Submit Time
1 0.8567 10.06 2009-07-26 18:18.28
2 08567 10.06 2009-07-26 18:38:22
3 0.8582 890 2009-07-10 21:24:40

The Statistics

1. The Amazon strategy: “people who liked this
movie also liked...”

* Nearest neighbour models

. ZjEN(i;u) SijTij
Twi =

ZjEN(z’;u) Sij
* N(i; u) Setofmoviesi rated by useru
* Si;  Similarity between movies i and

4/23/10
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The Statistics

2. Matrix factorization

* Characterize movies by latent factors

* Characterize users by latent factors

* Amount of violence, drama/comedy, chick flick
* User preferences for these

. T
Tuwi = 4; Pu

* Vectors of movie/user factors ¢q; p,

The Statistics

15

10

Latent Factor 2
00

05

The Statistics

3. Baseline predictors
* Some movies are more popular than others
* Some users are easier to please than others

* These things change over time b, (1), b, ()
« And so do latent factors i (t)T pu (1)

The Statistics

* Estimating the unknowns
* Least squares

min Z (Tui — K= bu - b’L - Q7;Tpu)2+
b.p,q , =
(u,3)E€T

DO 02D b)) + X ) HallP+ As D [lpall?

* Regularization/shrinkage

4/23/10
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The Surprises

* Averaging predictions from different methods
was quick and effective

* “At the end of the first year of the
competition, our submission was a linear
combination of 107 prediction sets”

* 8.43% improvement

¢ Different teams on the leaderboard also
merged

* Big Chaos/ BellKor/ Pragmatic Theory

The Surprises

“After nearly 33 months, our combined team became
the first to achieve a 10% improvement over
Cinematch, triggering a 30-day period in which all
competitors were allowed to produce their best and
final submissions.”

“A new team, the Ensemble, which included members
from 23 original teams, leapfrogged slightly ahead of
us in the public standings, but the winner was left
unclear”

“the actual winner was to be determined by a held-out
test set” (at Netflix)

The two top teams were tied!

The Surprises

Rank Team Name Best Test Score % Improvement Best Submit Time

1 BellKor's Pragmatic Chaos 0.8567 10.06 2009-07-26 18:18:28
2 The Ensemble 0.8567 10.06 2009-07-26 18:38:22

The Lessons

Generated interest in recommender systems
Increased collaboration among computer
scientists, statisticians, engineers

Benefits of ensemble methods remarkable

Combination of first and second place teams
reduced error to 0.8555 0.9525  0.8572
0.8567

None of these things are easy! (contest 2)

4/23/10
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Visualization
http://www.flickr.com/photos/chef_ele/3791293142/sizes/I/in/
set-72157621825510293/

Outline

Can chocolate save your life? &

Where are all the girls?

e save your life? w A

.

The Netflix Grand Prize {

How is your recovery money spent?

Lcoireg) |
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Statistical Graphics &

1983

Bad Graphs!

How Prison Works
Recidrism Rate of Prisoners (
Reloased in 1994 /\\ )
= @)
N "l

.

USA TODAY Snapshot

FOUF « Uptuted Ou 2 A LY

There were mare than

7.3 mison high

school athietes In the

200847 schoot yoar

Top state In atletes -
Texas, with nearly
764,000
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