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We	have	only	2	possible	incomes.Binomial	probability	distributions	are	very	useful	in	a	wide	range	of	problems,	experiments,	and	surveys.	However,	how	to	know	when	to	use	them?Let’s	see	the	necessary	conditions	and	criteria	to	use	binomial	distributions:Rule	1:	Situation	where	there	are	only	two	possible	mutually	exclusive	outcomes	(for	example,
yes/no	survey	questions).Rule2:	A	fixed	number	of	repeated	experiments	and	trials	are	conducted	(the	process	must	have	a	clearly	defined	number	of	trials).Rule	3:	All	trials	are	identical	and	independent	(identical	means	every	trial	must	be	performed	the	same	way	as	the	others;	independent	means	that	the	result	of	one	trial	does	not	affect	the
results	of	the	other	subsequent	trials).Rule:	4:	The	probability	of	success	is	the	same	in	every	one	of	the	trials.Notations	for	Binomial	Distribution	and	the	Mass	Formula:Where:P	is	the	probability	of	success	on	any	trail.q	=	1-	P	–	the	probability	of	failuren	–	the	number	of	trails/experimentsx	–	the	number	of	successes,	it	can	take	the	values	0,	1,	2,	3,	.
Silvia	Valcheva	is	a	digital	marketer	with	over	a	decade	of	experience	creating	content	for	the	tech	industry.	It	is	not	too	much	to	say	that	the	path	of	mastering	statistics	and	data	science	starts	with	probability.	And	the	binomial	concept	has	its	core	role	when	it	comes	to	defining	the	probability	of	success	or	failure	in	an	experiment	or	survey.On
this	page	you	will	learn:Binomial	distribution	definition	and	formula.Conditions	for	using	the	formula.3	examples	of	the	binomial	distribution	problems	and	solutions.Many	real	life	and	business	situations	are	a	pass-fail	type.	And	x!	is	the	product	of	all	positive	integers	less	than	or	equal	to	x.	She	has	a	strong	passion	for	writing	about	emerging
software	and	technologies	such	as	big	data,	AI	(Artificial	Intelligence),	IoT	(Internet	of	Things),	process	automation,	etc.	As	in	any	other	statistical	areas,	the	understanding	of	binomial	probability	comes	with	exploring	binomial	distribution	examples,	problems,	answers,	and	solutions	from	the	real	life.	.	The	winner	is	those	who	wins	more	games	(out	of
5).Let	assume	that	your	team	is	much	more	skilled	and	has	75%	chances	of	winning.	For	example,	4!	=	4	x	3	x	2	x	1	=	24.Examples	of	binomial	distribution	problems:The	number	of	defective/non-defective	products	in	a	production	run.Yes/No	Survey	(such	as	asking	150	people	if	they	watch	ABC	news).Vote	counts	for	a	candidate	in	an	election.The
number	of	successful	sales	calls.The	number	of	male/female	workers	in	a	companySo,	as	we	have	the	basis	let’s	see	some	binominal	distribution	examples,	problems,	and	solutions	from	real	life.Example	1:Let’s	say	that	80%	of	all	business	startups	in	the	IT	industry	report	that	they	generate	a	profit	in	their	first	year.	There	is	a	15%	chance	of	getting	a
pink	candy.	What	is	the	probability	that	exactly	4	candies	in	a	box	are	pink	out	of	10?We	have	that:n	=	10,	p=0.15,	q=0.85,	x=4When	we	replace	in	the	formula:Interpretation:	The	probability	that	exactly	4	candies	in	a	box	are	pink	is	0.04.The	above	binomial	distribution	examples	aim	to	help	you	understand	better	the	whole	idea	of	binomial
probability.If	you	need	more	examples	in	statistics	and	data	science	area,	our	posts	descriptive	statistics	examples	and	categorical	data	examples	might	be	useful	for	you.	n.nCx	=	n!/x!(n-x)	and	denotes	the	number	of	combinations	of	n	elements	taken	x	at	a	time.Assuming	what	the	nCx	means,	we	can	write	the	above	formula	in	this	way:Just	to	remind
that	the	!	symbol	after	a	number	means	it’s	a	factorial.	The	factorial	of	a	non-negative	integer	x	is	denoted	by	x!.	There	are	only	two	possible	outcomes	–	success	and	failure,	win	and	lose.And	the	key	element	here	also	is	that	likelihood	of	the	two	outcomes	may	or	may	not	be	the	same.So,	what	is	binomial	distribution?Let’s	define	it:In	simple	words,	a
binomial	distribution	is	the	probability	of	a	success	or	failure	results	in	an	experiment	that	is	repeated	a	few	or	many	times.The	prefix	“bi”	means	two.	Just	use	one	of	the	online	calculators	for	binomial	distribution	(for	example	this	one).The	important	points	here	are	to	know	when	to	use	the	binomial	formula	and	to	know	what	are	the	values	of	p,	q,	n,
and	x.Also,	binomial	probabilities	can	be	computed	in	an	Excel	spreadsheet	using	the	=BINOMDIST	function.Example	2:Your	basketball	team	is	playing	a	series	of	5	games	against	your	opponent.	For	example,	if	you	flip	a	coin,	you	either	get	heads	or	tails.	You	either	will	win	or	lose	a	backgammon	game.	It	means	there	is	a	25%	chance	of	losing.What
is	the	probability	of	your	team	get	3	wins?We	need	to	find	out.In	this	example:n	=	5,	p=0.75,	q=0.25,	x=3Let’s	replace	in	the	formula	to	get	the	answer:Interpretation:	the	probability	that	you	win	3	games	is	0.264.Example	3:A	box	of	candies	has	many	different	colors	in	it.	If	a	sample	of	10	new	IT	business	startups	is	selected,	find	the	probability	that
exactly	seven	will	generate	a	profit	in	their	first	year.First,	do	we	satisfy	the	conditions	of	the	binomial	distribution	model?There	are	only	two	possible	mutually	exclusive	outcomes	–	to	generate	a	profit	in	the	first	year	or	not	(yes	or	no).There	are	a	fixed	number	of	trails	(startups)	–	10.The	IT	startups	are	independent	and	it	is	reasonable	to	assume
that	this	is	true.The	probability	of	success	for	each	startup	is	0.8.We	know	that:n	=	10,	p=0.80,	q=0.20,	x=7The	probability	of	7	IT	startups	to	generate	a	profit	in	their	first	year	is:This	is	equivalent	to:Interpretation/solution:	There	is	a	20.13%	probability	that	exactly	7	of	10	IT	startups	will	generate	a	profit	in	their	first	year	when	the	probability	of
profit	in	the	first	year	for	each	startup	is	80%.And	as	we	live	in	the	internet	ERA	and	there	are	so	many	online	calculators	available	for	free	use,	there	is	no	need	to	calculate	by	hand.

The	Binomial	Distribution.	Suppose	we	conduct	an	experiment	where	the	outcome	is	either	"success"	or	"failure"	and	where	the	probability	of	success	is	p.For	example,	if	we	toss	a	coin,	success	could	be	"heads"	with	p=0.5;	or	if	we	throw	a	six-sided	die,	success	could	be	"land	as	a	one"	with	p=1/6;	or	success	for	a	machine	in	an	industrial	plant	could
be	"still	working	at	end	of	…	b)	Conditional	probability	of	some	event	A,	given	the	occurrence	of	some	other	event	B:	c)	Probability	of	two	independent	events:	P(A∩B)	=	P(A)P(B)	d)	Probability	of	two	mutually	exclusive	events:	P(AUB)	=	P(A)	+	P(B)	e)	Binomial	probability	expression:	Let	an	…	Examples	on	the	Use	of	the	Binomial	Formula	More
examples	and	questions	on	how	the	binomial	formula	is	used	to	solve	probability	questions	and	solve	problems.	Example	2	A	fair	coin	is	tossed	5	times.	What	is	the	probability	that	exactly	3	heads	are	obtained?	Solution	to	Example	2	The	coin	is	tossed	5	times,	hence	the	number	of	trials	is	\(	n	=	5\).	6/3/2018	·	2.	Approximating	using	the	Poisson
Distribution.	You	have	a	couple	of	choices	here.	The	first	is	to	use	one	of	the	many	calculators	available	online.	A	good	one	is	this	one,	which	gives	you	values	for	a	95%	CI.The	second	option	is	to	use	a	table,	such	as	the	one	at	the	bottom	of	this	article:	Table	for	95%	exact	confidence	intervals	for	the	Poisson	Distribution.	19/11/2021	·	The	probability
of	an	event	is	denoted	as	the	ratio	of	favorable	outcomes	to	the	total	number	of	outcomes.	The	multiplication	rule	of	probability	is	a	particular	case	of	probability.It	explains	a	condition	between	two	events.	Therefore,	it	is	often	termed	conditional	probability.	It	comes	in	handy	when	two	events	occur	at	the	same	time.	The	probability	of	a	success
doesn’t	change	from	trial	to	trial,	where	p	=	probability	of	success	and	q	=	probability	of	failure,	q	=	1-p.	If	you	know	you	have	a	binomial	experiment,	then	you	can	calculate	binomial	probabilities.	This	is	important	because	binomial	probabilities	come	up	often	in	real	life.	Examples	of	binomial	experiments	are:
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