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Statistical Modelling



There are three kinds of lies:
lies, damned lies, and
statistics.



There are two kinds of statistics:
the kind you look up,
and the kind you make up.



A Frank Statement
to Cigarette Smokers

RECENT REPORTS on experiments with mice have given
wide publicity (o a theory that cigarctic smoking is in some way
linked with lung cancer in human beings.

Although conducted by doctors of professional standing,
these experiments are not regarded as conclusive in the field of
cancer research. However, we do not believe that any serious
medical research, even though its resulls are inconclusive should
be disregarded or lightly dismissed.

At the same time, we feel it s in the public interest to call.

altention 1o the fact that eminent doctors and research scientists
have publicly questioned the claimed significance of these ex-
periments.

Distinguished suthorities polat out:

1, That medical research of recent years indlcales many
posaible causes of lmg cancer.

2 That ibere ks 0o sgreement among the authorilies regard-
ng what the cause ls.

3. That there Is no proof (hat cigaretle smoking is onc of
the enises.

4. That siatistics purporling lo link cigaretle smoking wilh
the disease coald pply with equal force lo any one of many
wiher aspects of modern [ifc. Indeed the ralldity of the statlsties

res Is by

We acceptan interest in people’s health asa basic respon-
sibility, p 10 every other consideration in our business.

We believe tbe producis we make arc nol injurious lo
bealth.

We always have and always will cooperale closely with
those whose task it is Lo safeguard the public health.

TOBACCO INDUSTRY

For more than 300 years tobacco has given solace, relaza-
tion, and enjoyment to mankind. At one time or another during
those years critics have held it responsibie for practically every
disease of the human body. One by one these charges have been
abandoned for lack of cvidence.

Regardicss of the record of the past, the fact thal cigareite
smoking today should even be suspected asa cause of a serious
disease is a maiter of deep concern 1o us.

Many people have asked us what we are doing to mezt the
public’s concern aroused by the recent reports. Here is the
answer!

1. Ve are pledging aid and assistance 10 (he research eflort into
all phases of tobsceo use and health. This joint financial sid
wiil of course be in addition to what Is alresdy being con-
tributed by individusl companies.

2, For this purpose we are estabiishing » joint iIndwitry growp
consisting initially of the undersigned. This group will be
known as TOBACCO INDUSTRY RESEARCH COMMITTEE.

3_ Incharge of the research nclivitles of the Commitice will be &
sclentlst of unilmpeachable Integrity and national repure. In
addition there will be 1n Adrisory Moard of selentisis disinter-
ested In the cigarelle indusiry, A group of disiinguished men
Trom medicine, stlemce, and education will be invited 1o serve
on (his Board. These sclenlists will advise the Commilize on
s research activiies.

This statement iz being issued because we believe the people
are enlitled 1o know where we stand on this malter and what
we intend 1o do about it,

How can you
tell who is

telling the
truth?

_

RECENT REPORTS on experiments with mice have given
wide publicity to a theory that cigarette smoking is in some way
linked with lung cancer in human beings.

Although conducted by doctors of professional standing,
these experiments are not regarded as conclusive in the field of
cancer rescarch. However, we do not belicve that any scrious
medical research, even though its resulls are inconclusive should
be disregarded or lightly dismissed.

At the same time, we feel it is in the public interest (o call.
attcntion to the fact that eminent doctors and rescarch scientists
have publicly questioned the claimed significance of these ex-
periments.

Distinguished suthorities polat out:

1, That medical research of recent years indicates many
possible causes of lung cancer.

2. That tbere ks no agreement amoag the authorilies regard-
ing what the cause Is.

3. That there Is no prool that cigaretie smoking ks one of
the causes.

4. That statistics purporling (o link cigaretie smoking with

the disease could apply with equal force fo any onre of many
other aspects of modern life. Indeed the valldity of the statistics

themselves Is questioned by numerous sclentists,




Studies have suggested
that coffee may help
reverse liver damage,
help prevent colon
cancer, decrease the risk
of endometrial cancer,
and increase the risk of
miscarriage.

Last Week Tonight with
John Oliver - Scientific
Studies 2016

But does it

really?



Everything we eat both causes and prevents cancer
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In 1990, in Brampton, researchers wanted to find the
effects of stress on sleep. They generated 150 randomn

phone numbers, dialed them and asked people to comnr

€

to a lab. The 50 subjects who came were offered $10 for

every minute they fell asleep faster than the night
before: not a single person made money.

. Causal/ .
Thesis? Variables?

Can payment Causal. Time fell asleep
cause people to Payment causes first night.
fall asleep more falling asleep. Time fell asleep on

easily? second night.









How many times was the
experiment run?




The Canadian Consumer Protection Agency wants to check the labelling of the
weight of a new toothpaste named ToothyBest (2004). They made a list of the
stores in the GTA that sold it and then used a computer to randomly choose 25 of
them. The CCPA bought toothpaste from each store and weighed it. The average
weight was 304g while the box stated that the toothpaste weighed 325g.
. Causal/Descriptive? — Descriptive
. Thesis — how accurate are the weights on the ToothyBest brand of toothpaste?
. Problem Unit — a tube of new brand of toothpaste
. Plan Unit - a tube of new brand of toothpaste in 2004 in GTA
. Replication — 25 tubes.
. Sampling Technique — simple random sampling
. Diversity Limitations — only GTA
. Random Assignment - none

. Variable — weight of toothpaste in one tube
10.Calculation — average weight of toothpaste in one tube
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Run
experiment.







Remember

the law of
large
numbers!




Researchers wanted to find out the effects of chewing gum on exam
writing. They randomly choose 100 students in a school in New York in
2000. When students arrived at their exam, they flipped a coin to
determine if they would chew gum or not. The students who chewed
gum scored 3 percent higher on their exams then the others.

1.
. Thesis — Does chewing gum improve your performance on exams?

. Problem Unit — a student

. Plan Unit — a student in New York in 2000

. Replication — 100 students.

. Sampling Technique — unclear; says “random” but not how

. Diversity Limitations — only New York, only highschool?, only one exam
. Random Assignment — flipped coin to chew gum or not
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Causal/Descriptive? — Causal

. Variable — score on exam, chewed gum or not

10.Calculation — average score of exam for chewed gum and did not.
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Conclusion Phase:
Write up the report,
draw conclusions,

make suggestions for
further study.

The Frog Report

Hlustrated by Graham Humphreys




