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Simple probabilities
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Random variables

A random variable is a onept used to denote the outome of an experi-

ment before it is onduted.
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Simple surveys with replaement

If we randomly draw individuals (with replaement) 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 replaement.
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The binomial distribution

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

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

(

n

x

)

px(1− p)n−x
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General disrete probability distributions

A general disrete probability distribution an be desribed by a list of all

possible outomes and assoiated probabilities.
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The expeted value or population mean

The expeted value is the sum of the possible outomes, weighted with

the respetive probabilities (disrete variable). Think of this in terms of

an urn full of marbles, eah labelled with number.
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The population variane

The (population) variane, for a disrete 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 expeted value.

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

σ
2 = np(1− p)

Gunnar Stefansson (editor) with ontributions from very many studentsDisrete random variables and the binomial distribution Marh 7, 2022 8 / 8



Disrete random variables and the binomial distribution

Copyright 2021, Gunnar Stefansson (editor) with ontributions from very

many students

This work is liensed under the Creative Commons Attribution-ShareAlike

Liense. To view a opy of this liense, visit

http://reativeommons.org/lienses/by-sa/1.0/ or send a letter to

Creative Commons, 559 Nathan Abbott Way, Stanford, California 94305,

USA.

Gunnar Stefansson (editor) with ontributions from very many studentsDisrete random variables and the binomial distribution Marh 7, 2022 8 / 8


	Discrete random variables and the binomial distribution

