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Lecture	Note	2:	Probability	

One	Random	Variable	

- Random	
processes	and	
probabilities	
	

- Discrete	and	
continuous	
random	variables	
	

- Probability	
density	functions	
	

- Cumulative	
density	functions	
	

- Describing	
distributions:	
mean,	variance,	
skewness,	
kurtosis	

Random	processes:	flipping	a	coin,	rolling	a	6-sided	dice	

Discrete:	discrete	set	of	values	(eg	flipping	a	coin)	

Continuous:	continuum	of	values	(eg	household	income)	

Probability	distribution:	P(a	≤	X	≤	b)	

	

Cumulative	distribution:	P(X	≤	b)		

Rules	with	summation	operators:		

				

E(X)	discrete	

	

E(X)	continuous		

	

Rules	with	E(X)	

	

Variance	&	Standard	Deviation:		

Measures	the	dispersion	or	how	spread	out	probability	distribution	is		

Var(X)	continuous	

	

std(X)	continuous	

	

Mean	of	Linear	Function	of	Random	Variable	

Y	=	6	–	1.5X	
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E(Y)	=	E(6-1.5X)	=	E(6)	–	1.5E(X)		

µY	=	6	–	1.5	µX	

Variance	of	Linear	Function	of	Random	Variable	

	

	

Skewness:	symmetry	in	distribution		

	

	

Kurtosis:	how	much	dispersion	of	distribution	is	in	its	
tails	(tell	us	something	about	how	much	variability	of	a	
random	variable	is	driven	by	more	extreme	values	
relative	to	the	mean)	

		

larger	value	=	more	infrequent	extreme	deviations	

Two	Random	Variables		

- Joint,	marginal,	
and	conditional	
distributions	
	

- Covariance,	
correlation,	and	
independence	

Joint:	P	(	X	=	x,	Y	=	y	)	

	

Marginal:		

	

Conditional:	

	

Covariance:	extent	to	which	2	random	variables	X	and	Y	move	together	

		

(+):	X	and	Y	move	together	(-):	opposite	directions		

	

	

	

	

	


