






Class Data Collection

This is anonymous - please do not put your name.

We chose a random number between 1 and 100

The number selected and assigned to you is X =

1. Do you think that the percentage of countries, amongst all those

in the United Nations, that are in Europe is higher or lower

than X?

2. Give your best estimate of the percentage of countries, amongst

all those in the United Nations, that are in Europe

3. How many children does your oldest uncle or aunt have?
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Data collection

Please answer questionnaire: (then get tutors to calculate averages)
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A lucky escape
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A lucky escape
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Statistical discovery

1 Important problem

2
Good survey / experimental design

3 Good quality data

4 Data exploration and visualisation

5 Modelling data as random variables arising from some distribution

6 Formal statistical inference about the truth
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Broad types of study

Sample surveys

Experiments

Observation of large populations

http://stattrek.com/tutorials/statistics-tutorial.aspx
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Bias and ’error’

Want to expect to get the right thing if we take a big enough sample,
✓̂ ! ✓0

Bias is when, even with a big sample, we will get the wrong answer. i.e.
E[✓̂]� ✓0 = bias 6= 0

Sampling error does not mean a mistake, it is just the standard errorp
V = �/

p
n and will get small as n gets large.
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Sample surveys

Generally to estimate proportion p

e.g. the percentage of students in your university on Facebook

If unbiassed, then asking n = 1000 students will give a proportion
p̂ = X/n with E[p̂] = p

Standard error for p̂ is
p
V =

p
p̂(1� p̂)/1000

This is maximised when p̂ = 0.5, when
p
V = 1/

p
4000 = 0.016

95% interval for p is p̂ ± 1.96
p
p̂(1� p̂)/1000 ; at most p̂ ± 0.032

So with 1000 people, can estimate a true proportion with less than

3% sampling error.

Generally, surveys need only be of 1000 people
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Exercise

How would you estimate the proportion of students at your university who
are on Facebook?

How would you sample students?

Discuss.
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Methods for sample surveys

Non-probability samples, e..g.

Ask for volunteers

’Convenience sample’ - ask who is easiest, walking past, your friends
etc

But we can’t estimate our error with these methods

Probability samples (random selection)

Simple random sampling (all possible combinations equal likely )

Stratified sampling (e.g. sampling areas, and then sampling houses)

Cluster sampling (e.g. sample areas, and then ask every house in that
area)

Can adjust confidence intervals for these di↵erent methods

Can adjust for known imbalances to estimate proportion in the population
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Sampling Bias in surveys

The ’Sampling Frame’ should be a representative sample

Things go wrong if

Inadequate coverage: some people are never asked

Non-response: people are asked but do not answer

What are the problems with

telephone surveys?

Internet surveys?

surveys of listeners to radio shows?
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Measurement bias

The questions should be balanced

Things go wrong if

The question is loaded towards one response

People cannot understand the question

People do not feel confident about confidentiality

Example:

* have you stopped beating your wife?

* do you think the police are doing enough about the terrible crime
problem?
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Experiments

Evaluating interventions / treatments

Suppose we wanted to see whether ’conditional cash transfers’ reduced the
spread sexually transmitted infections (STIs) in a rural African setting?

( ’Conditional cash transfers’: i.e. couples given cash provided they were
tested and did not acquire infections )

What might we do?

Discuss
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Experiments

Broad options:

1 Observe the outcomes of people who got cash and people who did
not (’observational’)

2 Observe current outcomes, and then introduce cash transfers and see
what changes there were (’before/after’)

3 Randomly allocate people to ’cash’ and ’no cash’, and see what
happened

Randomisation should control bias - any resulting di↵erence between the
groups must be either due to chance or the intervention.

Use P-values to see whether could be due to chance
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Randomised controlled trials of treatments
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Randomised controlled trials of treatments
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Randomised controlled trials of treatments
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Randomised controlled trials of treatments
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Experiments

Broad options:

1 Observe the outcomes of people who got cash and people who did
not (’observational’)

2 Observe current outcomes, and then introduce cash transfers and see
what changes there were (’before/after’)

3 Randomly allocate people to ’cash’ and ’no cash’, and see what
happened

Randomisation should control bias - any resulting di↵erence between the
groups must be either due to chance or the intervention.

Use P-values to see whether could be due to chance
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Randomised trials

Good principles of randomised trials

1 A written protocol for design, analysis and reporting

2 Pre-specify primary and secondary outcome measures to avoid ’fishing
expeditions’

3 Randomly allocate subjects to treatments

4 If possible, keep both subjects and researchers ’blind’ to the
treatment given (’double-blind’). This may involve ’placebo’
(pretend) treatments

5 Minimise missing data/dropout, and report if it happens

6 Pre-specify reasons for stopping the trial

7 Report results, whatever they are

8 Report according to how people were randomised (even if they did
not exactly follow the treatment)

9 Appropriate statistical analysis: estimates, intervals, P-values etc
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Randomised trials

To have a new pharmaceutical product approved for sale, the drug should
be proved to be safe and e↵ective

Usually 2 randomised trials, each with P < 0.05

This is to avoid ine↵ective, and possibly dangerous, treatments.

Like these old American treatments.

October 3, 2012 20 (1–1)



October 3, 2012 21 (1–1)



Contained morphine
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