
Stat	306:		
Finding	Rela1onships	in	Data.	

Lecture	18	
Sec1ons	5	–	Case	Studies	



Two	datasets	:	
	
-	Suggested	Price	of	used	General	Motors	(GM)	cars	in	2005	
	
-	Price	of	Homes	for	sale	in	Eugene	Oregon	in	2005		



Price	of	used	General	Motors	(GM)	cars	in	2005	

Price:		
•  Suggested	retail	price	of	the	used	2005	GM	car	in	excellent	
						condi1on,	according	to	the	“Kelly	Blue	Book”.		

All	cars	in	this	data	set	were	less	than	one	year	old	when		
priced	and	considered	to	be	in	excellent	condi1on.	

Outcome	Variable:	

Possible	Explanatory	Variables:	
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Simple	linear	regression:	
	
	

	pricei	=	β0	+		β1Mileagei	+		εi				,	for	i	=	1	,…,	n	
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Price	of	used	General	Motors	(GM)	cars	in	2005	

Simple	linear	regression:	
	
	

	pricei	=	β0	+		β1Mileagei	+		εi				,	for	i	=	1	,…,	n	

1)		In	general,	what	happens	to	price	when	there	is	one	more	mile	on	the	car?	
	
2)  Does	the	fact	that	b1	is	small	(−0.17)	mean	mileage	is	not	very	important?	

-  “How	does	the	price	change	if	two	cars	are	iden1cal	except		
	one	has	100,000	more	miles?”			

	
3)	Does	mileage	help	predict	price?	
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Simple	linear	regression:	
	

	pricei	=	β0	+		β1Mileagei	+		εi				,	for	i	=	1	,…,	n	



Price	of	used	General	Motors	(GM)	cars	in	2005	

Simple	linear	regression:	
	

	pricei	=	β0	+		β1Mileagei	+		εi				,	for	i	=	1	,…,	n	

The	R2	is	only	2	%	
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What	is	the	reference	category?	
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What	is	the	reference	category?	

Buick	

The	price	of	the	average	Cadillac	is	
about	$20,000	more	than	the	
average	Buick!	
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What	is	the	reference	category?	

Buick	

The	price	of	the	average	Cadillac	is	
about	$20,000	more	than	the	
average	Buick!	

The	R2	is	now	66.5%	!!	



Price	of	used	General	Motors	(GM)	cars	in	2005	

Histogram of ls.diag(model1)$stud.res
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At	this	point,	perhaps	we	should		
use	a	model	selecIon	
algorithm	to	find	other		
good	variables…	

Price	of	used	General	Motors	(GM)	cars	in	2005	
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Studen1zed	residuals	don’t	look	very	homoscedas1c!	

Price	of	used	General	Motors	(GM)	cars	in	2005	
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Residuals	vs.	fiOed	plot	looks	much	beOer	now:	
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Residuals	vs.	other	variables:	
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Residuals	vs.	other	variables:	
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Residuals	vs.	other	variables:	
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Residuals	vs.	other	variables:	
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Residuals	vs.	other	variables:	
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Residuals	vs.	other	variables:	
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Issues	with	highly	leverage-points	or	influen1al	points?	
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The	effect	of	a	p-unit	increase	in	Xj	is	to	mul1ply	the	mean	of	y		
by	exp(pβj).	

InterpretaIon	

Price	of	used	General	Motors	(GM)	cars	in	2005	

This	is	a	log-linear	model,	therefore:	



InterpretaIon	

Price	of	used	General	Motors	(GM)	cars	in	2005	

This	is	a	log-linear	model,	therefore:	

Effect	of	mul1collinearity?	

For	an	added	10,000	miles	the	price	of	the	
car	drops	by	about	8%.	



InterpretaIon	
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InterpretaIon	

Price	of	used	General	Motors	(GM)	cars	in	2005	



Price	of	Homes	for	sale	in	Eugene,	Oregon	in	2005		



Price	of	Homes	for	sale	in	Eugene,	Oregon	in	2005		

Possible	Explanatory	Variables:	

Price:		
•  Listed	sale	price.	

Outcome	Variable:	



Price	of	Homes	for	sale	in	Eugene,	Oregon	in	2005		

What	is	the	reference	category?	
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Why	is	the	esImated	coefficient	
for	bed	negaIve?	
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Why	is	the	esImated	coefficient	
for	bed	negaIve?	
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Why	is	the	esImated	coefficient	
for	bed	negaIve?	

Possible	explana1ons:	
	
Adding	extra	bathrooms	to	homes		
with	just	two	or	three	bedrooms		
might	be	considered	a	waste	of		
space…	
	
But	there	might	be	a	benefit	for		
homes	with	four	or	five		
bedrooms	to	have	more	than	one	
bathroom.	



Price	of	Homes	for	sale	in	Eugene,	Oregon	in	2005		
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Bath*Bed effect plot
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plot(effect(term="Bath:Bed",mod=model2,default.levels=20),mul1line=TRUE)	
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Studen1zed	residuals	vs.	fioed	values:	
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