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Bias

Bias

Bias o

urs when the applied methods give a systemati
ally biased view

of the population to be analyzed.

Subje
ts are 
hosen in a systemati
ally biased manner: Sample

bias.

A good sampling design minimizes sample bias.

Interfering in�uen
es from resear
hers and subje
ts: Experimenters

bias and pla
ebo e�e
ts.

Blinding minimizes resear
hers bias and pla
ebo e�e
ts.
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Variability

Variability

Variability o

urs be
ause the phenomena under investigation are

in�uen
ed by some randomness and therefore 
an the out
ome of the

measurements 
hange ea
h time the experiment is 
ondu
ted.

This variability 
auses that our results 
an 
hange every time the

experiment is repeated.

Repetitions allow us to estimate the variability of the measurements.

The more repetitions - the better we 
an draw 
on
lusions from our

experiment!
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Controlled experiment

The obje
tive of many resear
hes is to demonstrate the e�e
t of applying


ertain interventions to our subje
ts. In order to do so an 
ontrolled

experiment needs to be 
ondu
ted.

Controlled experiment

In order for an investigation to be 
lassi�ed as an 
ontrolled

experiment two requirements need to be ful�lled:

1 The investigator 
an 
ontrol whi
h subje
ts obtain whi
h

interventions.

2 Measurements on the subje
ts are made both before and after the

intervention is applied.
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Random sampling

Random samling

A random sampling is made when subje
ts are 
hosen randomly from

the population and all subje
ts have the same probability of being

sele
ted in the sample.

A sample that is 
hosen with random sampling is 
alled a random sample.

We will look at three types of random samples:

simple random sample

strati�ed random sample

paired random sample
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Simple and strati�ed random sample

Simple random sample

When a simple random sample is 
hosen, subje
ts are 
hosen randomly

from the whole population.

Strati�ed random sample

When a strati�ed random sample is 
hosen, the population is �rst

divided into a few groups or strata and subsequently subje
ts are 
hosen

by random sampling from ea
h stratum.

The number of subje
ts 
hosen from ea
h stratum need to be de
ided

beforehand, but it 
an vary between strata.

Good to use when the number of subje
t within strata varies greatly.
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Paired random sample

Paired random sample

When a paired random sample is 
hosen, the subje
ts are paired into

groups of two and two and a �xed number of pairs of subje
ts is

randomly sampled.

Good to use when the measurements are in�uen
ed by many

un
ontrolled variables. Then subje
ts that are in�uen
ed in a similar

manner paired together.
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What if a random sample 
annot be 
hosen?

Sometimes di�
ulties in implementation of the experiment make random

sampling impossible. Then one of two a
tions need to be 
hosen:

1 To rede�ne the population su
h that random sampling will be

possible.

Then 
on
lusions 
an only by made about the "new population". Is

that feasible?

2 To a

ept the indu
ed bias.

We not the sampling bias in our dis
ussion.

Dis
uss thoroughly whi
h 
onsequen
es it 
an result.

Can it be assumed that the bias is small 
ompared to the

phenomena to be investigated?
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Volunteer samples

Volunteer samples are only gathered when the subje
ts are human

beings and then measurements are only made on the subje
ts that

volunteer to parti
ipate in the resear
h.

This indu
es a sampling bias be
ause 
ertain subje
ts 
an be more

likely to volunteer than others.

This bias 
an be so large that no inferen
e 
an be made on the

population from the measurements gathered.

Anna Helga Jónsdóttir Sigrún Helga Lund () Experimental design De
ember 16, 2012 9 / 1



Convenien
e samples

Convenien
e samples are gathered when measurements are only

made on subje
ts that are (
onveniently) a

essible to the

resear
hers.

This indu
es a sampling bias be
ause 
ertain subje
ts are more likely

to be a

essible to the resear
hers than others.

This bias 
an be so large that no inferen
e 
an be made on the

population from the measurements gathered.
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Missing values

Missing values

Often su

essful measurements are not made on every subje
t in the

sample. Then we have missing values for these subje
ts.

One 
annot simply use the su

essful measurements and overlook

the missing values.

Some subje
ts are often more likely to have missing values than

others.

These subje
ts will, as a 
onsequen
e, be less likely to be 
hosen to

the redu
ed "sample".

That 
auses a samling bias!
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Experimenters bias and pla
ebo e�e
ts

Experimenters bias

Experimenters bias o

urs when the anti
ipations of the resear
hers

in�uen
e the measurements of the e�e
t of the interventions on the

subje
ts.

Pla
ebo e�e
t

Pla
ebo is every intervention that the subje
t wrongly assumes that is

the intervention under investigation.

Pla
ebo e�e
t

The di�eren
e in the measurements of the subje
ts before and after the

pla
ebo intervention is 
alled a pla
ebo e�e
t.
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Pla
ebo e�e
ts

Placebo Medicine

E
ffe

ct

Effect of medicine
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Single-blinded and double-blinded experiments.

Double blinded experiments

When an experiment is double-blind neither the investigator nor the

subje
ts know whi
h intervention they will re
eive. noti
e that an

intervention 
an be a pla
ebo intervention.

Single blind experiments

When an experiment is single-blind either the subje
ts don't know

whi
h intervention they re
eived but the investigator does or vi
e versa.
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Repetitions

We assume that there is always some variability in our

measurements - they are in�uen
ed by some randomness.

The results 
an 
hange every time a new sample is 
hosen and the

investigation repeated.

As soon as we have measured more than one subje
t, that is we

have repetitions, we have some idea of the variability in the

measurements.

The more measurements we have, the better idea we have of this

variability.
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Drawing 
on
lusions

Statisti
al inferen
e is drawing 
on
lusions about a population based

on investigations of a sample from that population.

The more repetitions of subje
ts, the more likely it is that we 
an

draw 
on
lusions about the population.

The main rule is: "The more repetitions, the better".
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Causation

Causation

Causation between two variables is when the out
ome of one variable

in�uen
es the out
ome of the other. Causation 
an only be shown with


ontrolled experiments.

MYND Causal relationship /pi
tures/Orsakasamband
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Good experimental design

Whi
h requirements should a 
ontrolled experiment ful�ll?

Every investigator should seek that his experiment ful�lls the following


onditions:

1 Sampling design.

The subje
ts are 
hosen by random sampling and/or divided into

groups by random sampling.

2 Blinding.

The experiment is by all means double-blind but at least single-blind

if that is impossible.

3 Repetitions.

The intervention is applied to a repeated number of subje
ts.

If a 
ontrolled experiment ful�lls these 
onditions, 
laims of 
ausal rela-

tionship 
an be made.

Anna Helga Jónsdóttir Sigrún Helga Lund () Experimental design De
ember 16, 2012 18 / 1


