
Stat	306:		
Finding	Rela1onships	in	Data.	

Lecture	4	
2.2	(con1nued)	+	2.5	Intervals	for	simple	

linear	regression	
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Ques1ons?			

What	is	a	random	variable?	
“A	random	variable,	Y,	is	a	variable	whose	possible	values	
are	numerical	outcomes	of	a	random	phenomenon.”	
	
For	a	Random	Variable,	Y,	we	typically	want	to	talk	about	
the	Expecta'on	and	Variance.	
	
Example	1:					E[Y]	=	3.5		 	 	 	Var(Y)	=	2.92	
	
Example	2:					E[Y]	=	θ	 	 	 	Var[Y]	=	θ	(1-θ) 	 		
	
Example	3:					E[Y]	=	β0		+	β1X			 	Var(Y)	=	σ2	
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Ques1ons?			

What	is	a	random	variable?	
“A	random	variable,	Y,	is	a	variable	whose	possible	values	
are	numerical	outcomes	of	a	random	phenomenon.”	
	
We	can	ONLY	talk	about	the	Expecta'on	and	Variance	of	
Y,	if	Y	is	a	random	variable.	
	
Example	1:					E[Y]	=	3.5		 	 	 	Var(Y)	=	2.92	
	
Example	2:					E[Y]	=	θ	 	 	 	Var[Y]	=	θ	(1-θ)	
	
Example	3:					E[Y]	=	β0		+	β1X			 	Var(Y)	=	σ2	
	

		

Sec'on	2.2	-	Sta1s1cal	linear	regression	model		



Sec'on	2.2	-	Sta1s1cal	linear	regression	model		

Y	

X	
20	

40	
60	

80	

E[Y]	=	β0		+	β1X	

0	

β0		

σ2	
σ2	

σ2	
σ2	



Credit:	Julien	Stamp	
hkp://slideplayer.com/slide/2342871/	
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“A	random	variable	is	a	variable	whose	possible	values		are	
numerical	outcomes	of	a	random	phenomenon.”	
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numerical	outcomes	of	a	random	phenomenon.”	
	
Consider	the	act	of	running	an	study	as	a	“random	phenomenon”:	
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“A	random	variable	is	a	variable	whose	possible	values		are	
numerical	outcomes	of	a	random	phenomenon.”	
	
Consider	the	act	of	running	an	study	as	a	“random	phenomenon”:	
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Hence	we	can	consider:	

hkp://www.zoology.ubc.ca/~whitlock/Kingfisher/
SamplingNormal.htm	







“A	random	variable	is	a	variable	whose	possible	values		are	
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Consider	the	act	of	running	an	study	as	a	“random	phenomenon”:	
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Hence	we	can	consider:	





The	“standard	error”	is	the	error	of	the	sample	sta1s1c	with	respect	to	
es1ma1ng	the	popula1on	parameter.		If	n	is	very	large,	then	se	is	very	small.	
As	n	increases	linearly,	se	decreases	by	1/sqrt(n).	
	
hkps://en.wikipedia.org/wiki/Standard_error	
				



Typically	the	“confidence	level”	is	95%	or	80%	or	90%.	







Example	2:	All	we	can	know	about	Y	is	that:	
	Pr(Y=0)	=	1-θ 		
	Pr(Y=1)	=	θ		
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Example	2:	All	we	can	know	about	Y	is	that:	
	Pr(Y=0)	=	1-θ 		
	Pr(Y=1)	=	θ		
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b0			=		17.7	
b1			=		0.55	
s					=		15.5	
R2				=		0.49	
	

linear	
regression	

Steps	to	get	95%	C.I.	for	b1	
1.  Consider	the	sample	sta1s1c	
								b1	as	the	random	variable	B1		
		
2.  Determine	Var[B1]	

3.  Define	se(b1)	as	an	es1mate	of	
sqrt(Var(B1))		

4.  95%	C.I.	=		[	b1	-	c*se(b1)	,	b1	+	c*se(b1)	]	

For	parameter	β1	:		



2.5	Intervals	for	simple	linear	
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2.5.2	Deriva1ons	

Steps	to	get	95%	C.I.	for	b1	
1.  Consider	the	sample	sta1s1c	
								b1	as	the	random	variable	B1		
		
2.  Determine	Var[B1]	

3.  Define	se(b1)	as	an	es1mate	of	sqrt(Var(B1))		

4.  95%	C.I.	for	parameter	β1			=		[	b1	-	c*se(b1)	,	b1	+	c*se(b1)	]	

linear	
regression	
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 X 

RESPONSE variable 

       Y 

b0			=		17.7	
b1			=		0.55	
s					=		15.5	
R2				=		0.49	
	

linear	
regression	

fixed	value	

Random	variable	

For	parameter	β1	:		
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The	average	amount	of	money	(i.e.	the	expecta1on	of	random	variable	Y),	among	
people	aged	“x”	years	old.	
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Steps	to	get	95%	C.I.	for	the	subpopula'on	mean:	
	
1.  Consider	the	subpopula1on	mean,		 	 	 	,	as	a	random	variable.	
		
2.  Determine	Var[ 										]	

3.  Define	the	standard	error,							 	 	,	as	an	es1mate	of	sqrt(Var( 	 	 	))	:		
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Steps	to	get	95%	C.I.	for	the	subpopula'on	mean:	
	
1.  Consider	the	subpopula1on	mean,		 	 	 	,	as	a	random	variable.	

2.  Determine	Var[ 										]	

3.  Define	the	standard	error,							 	 	,	as	an	es1mate	of	sqrt(Var( 	 	 	))	:		

4.   95%	C.I.	=		[																	–	c*																		,																						+	c*												 			]	
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Age	vs.	Money	

Solid	Blue	Line	is	the	“subpopula'on	mean”	for	each	value	of	x:	
The	average	amount	of	money	(i.e.	the	expecta1on	of	random	variable	Y),	among	
people	aged	“x”	years	old.	
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