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Simple probabilities
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Random variables

A random variable is a 
on
ept used to denote the out
ome of an experi-

ment before it is 
ondu
ted.
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Simple surveys with repla
ement

If we randomly draw individuals (with repla
ement) and ask a question with

two possible answers (positive or negative), then the number of positive

answers will 
ome from a binomial distribution.

Note that the same methodology is 
ommonly used as an approximation when sampling is

done without repla
ement.

Gunnar Stefansson (editor) with 
ontributions from very many studentsDis
rete random variables and the binomial distributionSeptember 3, 2018 4 / 8



Dis
rete random variables and the binomial distribution

The binomial distribution

If we toss a biased 
oin n independent times, ea
h with probability p of

landing heads up, then the probability of obtaining x heads is

(

n

x

)

p

x(1− p)n−x
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General dis
rete probability distributions

A general dis
rete probability distribution 
an be des
ribed by a list of all

possible out
omes and asso
iated probabilities.
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The expe
ted value or population mean

The expe
ted value is the sum of the possible out
omes, weighted with

the respe
tive probabilities (dis
rete variable). Think of this in terms of

an urn full of marbles, ea
h labelled with number.
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The population varian
e

The (population) varian
e, for a dis
rete distribution, is

σ
2 = E

[

(X − µ)2
]

= (x
1

− µ)2p
1

+ (x
2

− µ)2p
2

+ ...

where it is understood that the random variable X has this distribution

and µ is the expe
ted value.

In the 
ase of the binomial distribution, it turns out that:

σ
2 = np(1 − p)
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