
	

https://zipagukanapebe.nurepikis.com/765889594914092541950400193725182440149354?rifaxugamidegogesopolekodesububepomanuvapojepefuzuduvigirodewuzin=bumalagotadalipeguxowawugidiboziduvitavemobadebuvirinabolulilalodelanidefuvupowuzowifanesinuruwemesojilolajugixaxosojapuruximerobugexolidakapaxasegopazisugadopilukebulimabisawufirelufimewarawarixifusiwawixune&utm_kwd=what+is+conditional+density+function&kalipibavoboferuliwuwirazazazutexunotizosikefevagexigereguvoru=nuzelilowusigokunevugimidogudupekowosaneduratuvuvawoxaroroxepugejazebefaruxavuzopoxubebobesivukomejeripituzusovatebofaxifomegagudifip


























This	is	a	preview	for	the	new	MathML	rendering	mode	(with	SVG	fallback),	which	is	availble	in	production	for	registered	users.If	you	would	like	use	the	MathML	rendering	mode,	you	need	a	wikipedia	user	account	that	can	be	registered	here	[[1]]Only	registered	users	will	be	able	to	execute	this	rendering	mode.Note:	you	need	not	enter	a	email
address	(nor	any	other	private	information).	Please	do	not	use	a	password	that	you	use	elsewhere.Registered	users	will	be	able	to	choose	between	the	following	three	rendering	modes:	MathMLE=mc2Follow	this	link	to	change	your	Math	rendering	settings.	You	can	also	add	a	Custom	CSS	to	force	the	MathML/SVG	rendering	or	select	different	font
families.	See	these	examples.DemosHere	are	some	demos:accessibility:Safari	+	VoiceOver:	video	only,	File:Voiceover-mathml-example-1.wav,	File:Voiceover-mathml-example-2.wav,	File:Voiceover-mathml-example-3.wav,	File:Voiceover-mathml-example-4.wav,	File:Voiceover-mathml-example-5.wav,	File:Voiceover-mathml-example-6.wav,
File:Voiceover-mathml-example-7.wavInternet	Explorer	+	MathPlayer	(audio)Internet	Explorer	+	MathPlayer	(synchronized	highlighting)Internet	Explorer	+	MathPlayer	(braille)NVDA+MathPlayer:	File:Nvda-mathml-example-1.wav,	File:Nvda-mathml-example-2.wav,	File:Nvda-mathml-example-3.wav,	File:Nvda-mathml-example-4.wav,	File:Nvda-
mathml-example-5.wav,	File:Nvda-mathml-example-6.wav,	File:Nvda-mathml-example-7.wav.Orca:	There	is	ongoing	work,	but	no	support	at	all	at	the	moment	File:Orca-mathml-example-1.wav,	File:Orca-mathml-example-2.wav,	File:Orca-mathml-example-3.wav,	File:Orca-mathml-example-4.wav,	File:Orca-mathml-example-5.wav,	File:Orca-mathml-
example-6.wav,	File:Orca-mathml-example-7.wav.From	our	testing,	ChromeVox	and	JAWS	are	not	able	to	read	the	formulas	generated	by	the	MathML	mode.Test	pagesTo	test	the	MathML,	PNG,	and	source	rendering	modes,	please	go	to	one	of	the	following	test	pages:DisplaystyleMathAxisAlignmentStylingLinebreakingUnique
IdsHelp:FormulaInputtypes	(private	Wikis	only)Url2Image	(private	Wikis	only)Bug	reportingIf	you	find	any	bugs,	please	report	them	at	Bugzilla,	or	write	an	email	to	math_bugs	(at)	ckurs	(dot)	de	.	Legend	[1]Link	Has	Tooltip/Popover	Toggleable	Visibility	by	Marco	Taboga,	PhD	The	probability	distribution	of	a	continuous	random	variable	can	be
characterized	by	its	probability	density	function	(pdf).	When	the	probability	distribution	of	the	random	variable	is	updated,	by	taking	into	account	some	information	that	gives	rise	to	a	conditional	probability	distribution,	then	such	a	distribution	can	be	characterized	by	a	conditional	probability	density	function.	The	following	is	a	formal	definition.
Definition	Let	and	be	two	continuous	random	variables.	The	conditional	probability	density	function	of	given	is	a	function	such	thatfor	any	interval	.	In	the	definition	above	the	quantity	is	the	conditional	probability	that	will	belong	to	the	interval	,	given	that	.	In	order	to	derive	the	conditional	pdf	of	a	continuous	random	variable	given	the	realization	of
another	one,	we	need	to	know	their	joint	probability	density	function	(see	this	glossary	entry	to	understand	how	joint	pdfs	work).	Suppose	that	we	are	told	that	two	continuous	random	variables	and	have	joint	probability	density	function	.	Then,	we	are	also	told	that	the	realization	of	has	been	observed	and	,	where	denotes	the	observed	realization.	How
do	we	compute	the	conditional	probability	density	function	of	so	as	to	take	the	new	information	into	account?	This	is	done	in	two	steps:	first,	we	compute	the	marginal	density	of	by	integrating	the	joint	density:	then,	we	use	the	conditional	density	formula:	Let's	make	an	example.	Suppose	that	the	joint	probability	density	function	of	and	is	The	support
of	(i.e.,	the	set	of	its	possible	realizations)	is	When	,	the	marginal	pdf	of	is	When	,	the	marginal	pdf	of	is	because	and	its	integral	is	zero.	By	putting	the	two	pieces	together,	we	obtain	Thus,	the	conditional	pdf	of	given	is	Note	that	we	do	not	need	to	worry	about	division	by	zero	(i.e.,	the	case	when	)	because	the	realization	of	always	belongs	to	the
support	of	and,	as	a	consequence,	.	We	have	just	explained	how	to	derive	a	conditional	pdf	from	a	joint	pdf,	but	things	can	be	done	also	the	other	way	around:	if	we	are	given	the	marginal	pdf	and	the	conditional	,	then	the	joint	distribution	can	be	derived	by	performing	a	simple	multiplication:	More	details	about	the	conditional	probability	density
function	can	be	found	in	the	lecture	entitled	Conditional	probability	distributions.	Previous	entry:	Binomial	coefficientNext	entry:	Conditional	probability	mass	function	Please	cite	as:Taboga,	Marco	(2021).	"Conditional	probability	density	function",	Lectures	on	probability	theory	and	mathematical	statistics.	Kindle	Direct	Publishing.	Online	appendix.	.
Conditional	Probability	Density	Function	(Conditional	PDF)	describes	the	probability	distribution	of	a	random	variable	given	that	another	variable	is	known	to	have	a	specific	value.	In	other	words,	it	provides	the	likelihood	of	outcomes	for	one	variable,	conditional	on	the	value	of	another.Mathematically,	for	two	continuous	random	variables	X	and	Y,
the	conditional	PDF	of	X	given	that	Y	=	y	is	denoted	as:f_{X|Y}(x|y)	=	\frac{f_{X,Y}(x,y)}{f_Y(y)}Where:fX|Y(x|y)	is	the	joint	probability	density	function	of	X	and	Y.fY(y)	is	the	marginal	probability	density	function	of	Y,	which	is	the	probability	distribution	of	Y	alone.Here,Marginal	PDF:	f_Y(y)	=	\int_{-\infty}^{\infty}	f_{X,Y}(x,	y)	dx,	which	represents
the	probability	distribution	of	Y	regardless	of	X.Conditional	PDF:	fXY(xy)	tells	us	how	X	is	distributed	when	we	know	Y	is	y.How	to	Calculate	Conditional	PDF?To	calculate	the	Conditional	Probability	Density	Function	(Conditional	PDF),	we	use	the	relationship	between	the	joint	PDF	and	the	marginal	PDF	and	the	following	steps:Step	1:	Find	the	joint
PDF	fX,Y(x,y).	This	represents	the	likelihood	of	both	X	and	Y	occurring	simultaneously.Step	2:	Find	the	marginal	PDF	fY(y)	by	integrating	the	joint	PDF	over	x:	f_Y(y)	=	\int_{-\infty}^{\infty}	f_{X,Y}(x,	y)	\,	dxStep	3:	Calculate	the	conditional	PDF	using	the	formula.This	gives	the	probability	distribution	of	X	given	the	value	of	Y=y.Lets	assume	that	X
and	Y	have	the	following	joint	PDF:f_{X,Y}(x,	y)	=	6xy	for	0	<	x	<	1	and	0	<	y	<	1Step	1:	Find	the	marginal	PDF	of	Y:f_Y(y)	=	\int_0^1	6xy	\,	dx	=	6y	\int_0^1	x	\,	dx	=	6y	\left[\frac{x^2}{2}\right]_0^1	=	3yStep	2:	Calculate	the	conditional	PDF	of	X	given	Y=y:f_{X|Y}(x|y)	=	\frac{f_{X,Y}(x,	y)}{f_Y(y)}	=	\frac{6xy}{3y}	=	2x	\quad	\text{for}	\quad	0
<	x	<	1Thus,	the	conditional	PDF	of	X	given	Y	=	y	is:f_{X|Y}(x|y)	=	2x,	\quad	0	<	x	<	1.This	is	how	you	calculate	the	conditional	PDF.Properties	of	Conditional	PDFConditional	Probability	Density	Function	(Conditional	PDF)	has	several	important	properties,	which	are	useful	in	understanding	how	conditional	distributions	behave	in	probability	theory
and	statistics.	Here	are	the	key	properties:Non-NegativityThe	conditional	PDF	must	always	be	non-negative:f_{X|Y}(x|y)	\geq	0	\quad	\text{for	all}	\quad	x,	y.This	follows	from	the	fact	that	probability	density	functions	cannot	be	negative.NormalizationThe	conditional	PDF	must	integrate	to	1	with	respect	to	x,	given	a	specific	value	of	y.	In	other
words:\int_{-\infty}^{\infty}	f_{X|Y}(x|y)	\,	dx	=	1	for	each	fixed	yThis	ensures	that	the	conditional	probability	of	X	given	Y	=	y	is	a	valid	probability	distribution.Conditional	ExpectationThe	conditional	expectation	of	X	given	Y	=	y	can	be	computed	as:\mathbb{E}[X	|	Y	=	y]	=	\int_{-\infty}^{\infty}	x	f_{X|Y}(x|y)	\,	dxThis	is	the	expected	value	of	X
when	Y	is	known	to	be	y.Conditional	IndependenceTwo	random	variables	X	and	Y	are	conditionally	independent	given	a	third	random	variable	Z	if:f_{X,Y|Z}(x,	y	|	z)	=	f_{X|Z}(x|z)	f_{Y|Z}(y|z)In	other	words,	knowing	Z	makes	X	and	Y	independent.	This	property	is	fundamental	in	areas	like	graphical	models	and	Bayesian	networks.Marginalization	of
Conditional	PDFTo	obtain	the	marginal	PDF	of	X,	you	can	integrate	out	the	conditional	PDF	over	the	values	of	Y:f_X(x)	=	\int_{-\infty}^{\infty}	f_{X|Y}(x|y)	f_Y(y)	\,	dyThis	shows	how	the	marginal	PDF	of	X	can	be	recovered	from	the	conditional	PDF	and	the	marginal	PDF	of	Y.Conditional	CDFThe	conditional	cumulative	distribution	function	(CDF)	of	X
given	Y	=	y	is	related	to	the	conditional	PDF	by:F_{X|Y}(x|y)	=	\int_{-\infty}^{x}	f_{X|Y}(t|y)	\,	dt.This	gives	the	probability	that	X	is	less	than	or	equal	to	X,	given	that	Y	=	yRead	More,	From	formulasearchengineChristine	is	what's	written	on	my	birth	certificate	but	my	hubby	doesn't	appreciate	at	everyone.	After	being	associated	with	his	purpose	of
years	he	became	a	average	control	and	order	filler	but	she's	already	created	another	just	one.	Guam	is	in	addition	to	I	love	most.	One	of	her	favorite	hobbies	is	astrology	and	she	would	never	give	it	up.	Check	out	my	website	here:	visit	my	web	blog	-	Scalar	PendantsSuppose	the	continuous	random	variables	\(X\)	and	\(Y\)	have	the	following	joint
probability	density	function:\(f(x,y)=\dfrac{3}{2}\)for	\(x^2\le	y\le	1\)	and	\(0


