
A	random	variable	assumes	numerical	values	associated	with	the	random	
outcomes	of	an	experiment,	where	one	(and	only	one)	numerical	value	is	
assigned	to	each	sample	point

•

Number	of...○

Random	variables	that	can	assume	a	countable	number	(finite	or	infinite)	of	
values	are	called	discreet

•

Time,	depth,	weight○

Random	variables	that	can	assume	values	corresponding	to	any	of	the	points	
contained	in	one	or	more	intervals	(i.e.	values	that	are	infinite	and	uncountable)	
are	called	continuous

•

Two	Types	of	Random	Variables

Must	specify	the	possible	values	the	random	variable	can	assume	and	the	
probability	associated	with	each	value

•

P(x)	>/=	0	for	all	values	of	x○
SUMp(x)	=	1○

The	probability	distribution	of	a	discrete	random	variable	is	a	graph,	table	or	
formula	that	specifies	the	probability	associated	with	each	possible	value	the	
random	variable	can	assume

•

µ	=	E(x)	=	SUM	(x	p(x))○
The	expected	value	is	the	mean	of	the	probability	distribution○
Mean	value	of	x	in	an	infinite	number	of	repetitions	of	the	experiment	○

The	mean,	or	expected	value,	of	a	discrete	random	variable	x	is•

The	population	variance	sigma^2	is	the	average	of	the	squared	distance	of	x	
from	the	population	mean	µ

•

Sigma^2	=	E[(x	- µ)^2]	=	SUM(x	- µ)^2*SUM	p(x)○
The	variance	of	a	discrete	random	variable	is•

Sigma	=	sqrt(sigma^2)	=	sqrt(SUM(x	- µ)^2)*SUM	p(x)○

The	standard	deviation	of	a	discrete	random	variable	is	equal	to	the	square	root	
of	the	variance

•

Probability	Distributions	for	Discrete	Random	Variables

Probability	Rules	for	a	Discrete	Random	Variable
Let	x	be	a	discrete	random	variable	with	the	probability	distribution	p(x),	mean	µ,	and	

standard	deviation	sigma.	Then,	depending	on	the	shape	of	p(x),	the	following	
probability	statements	can	be	made:

Chebyshev's	Rule Empirical	Rule

P(µ	- sigma	<	x	<	µ	+	sigma) >/=	0 About	.68

P(µ	- 2sigma	<	x	<	µ	+	2sigma) >/=	3/4 About	.95

P(µ	- 3sigma	<	x	<	µ	+	3sigma) >/=	8/9 About	1

Experiment	consists	of	n	identical	trials○
There	are	only	two	possible	outcomes	on	each	trial.	We	will	denote	one	
outcome	by	S	(for	success)	and	the	other	by	F	(for	failure)

○

Q	=	1	- p§

The	probability	of	S	remains	the	same	from	trial	to	trial.	This	probability	is	
denoted	by	p,	and	the	probability	of	F	is	denoted	by	q.

○

The	trials	are	independent○
The	binomial	random	variable	x	is	the	number	of	S's	in	n	trials○

Binomial	random	variables	those	that	result	from	experiments	that	result	on	
only	two	possible	alternatives

•
Binomial	Distribution

The	Binomial	Probability	Distribution
P(x)	=	(n	over	x)(p^x)*(q^n	-x)

P	=	probability	of	success	on	a	single	trial
Q	=	1		- p

N	=	number	of	trials
X	=	number	of	successes	in	n	trials	(0,	1,	2,	...	N)

N	- x	=	number	of	failures	in	n	trials
(n	over	x)	=	n!/x!(n	- x)!

Mean	=	µ	=	np•
Variance	=	sigma^2	=	npq•
Standard	Deviation	=	sigma	=	sqrt(npq)•

The	experiment	consists	of	counting	the	number	of	times	a	certain	event	
occurs	during	a	given	unit	of	time	or	in	a	given	area	or	volume	(or	weight,	
distance,	or	any	other	unit	of	measurement)

○

The	probability	that	an	event	occurs	in	a	given	unit	of	time,	area,	or	
volume	is	the	same	for	all	units

○

The	number	of	events	that	occur	in	one	unit	of	time,	area,	or	volume	is	
independent	of	the	number	that	occur	in	any	other	mutually	exclusive	
unit

○

The	mean	(or	expected)	number	of	events	in	each	unit	is	denoted	by	the	
Greek	letter	lambda	l

○

A	type	of	discrete	probability	distribution	that	is	often	useful	in	describing	the	
number	of	rare	events	that	will	occur	in	a	specific	period	of	time	or	in	a	specific	
area	or	volume	is	the	Poisson	distribution

•

Probability	distribution	p(x)	=	(l^x)(e^-l)/x!	where	x	=	0,1,2,...)•
Mean	µ	=	l•
Variance	sigma^2	=	l•

The	experiment	consists	of	randomly	drawing	n	elements	without	
replacement	from	a	set	of	N	elements,	r	of	which	are	S's	(for	success)	and	
(N	- r)	of	which	are	F's	(for	failures)

○

The	hypergeometric	random	variable	x	is	the	number	of	S's	in	the	draw	of	
n	elements

○

The	hypergeometric	probability	distribution	provides	a	realistic	model	for	some	
types	of	enumerative	(countable)	data

•

Hypergeometric	trials	are	dependent,	while	the	binomial	trials	are	independent•
Probability	distribution	p(x)	=	(r	over	x)(N	- r	over	n	- x)/(N	over	n)	where	x	=	
maximum[0,	n	- (N	-r)],	...,	minimum(r,n)

•

Mean	µ	=	nr/N•

N	=	total	number	of	elements○
R	=	Number	of	S's	in	the	N	elements○
n	=	number	of	elements	drawn○
X	=	number	of	S's	drawn	in	the	n	elements○

Variance	sigma^2	=	r(N	- r)*n(N	- n)/(N^2)(N	- 1)•

Poisson	and	Hypergeometric
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