
* Objective – Now that we have explored 
descriptive statistics, central and variant 
tendences, and the normal curve, we 
want to investigate when two variables 
are “correlated”. 



� Objec&ve	–	We	will	inves&gate	how	two	
variables	can	be	correlated,	and	interpret	
sca9er	plots	in	order	to	examine	causa&on.	



* Ac#vity	–	Survey	on	Studying	and	Test	Scores	
* (1)	Write	down		your	0me	spent	studying	(in	
hours	per	week),	and	also	write	your	Grade	Point	
Average	(GPA).	Don’t	write	your	name..it’s	
anonymous!	
* We	will	record	the	results	in	a	table.	Based	on	the	
data,	write	down	at	least	one	conclusion	or	
opinion	you	have	about	studying	and	test	scores.	
Write	your	response	in	complete	sentences.	



* Defini#on	–	A	______________	is	a	rela#onship	
between	two	variable.	The	data	for	each	variable	
can	be	represented	by	the	ordered	pair	
__________.	We	can	let	“x”	be	the	
____________	variable	and	“y”	be	the	
______________	variable.	
Example)	A	car	is	traveling	at	50	miles	per	hour.	
Let	“x”	be	the	independent	variable	and	“y”	be	the	
dependent	variable.	Write	an	equa0on	to	model	
the	distance	the	car	travels	over	0me.	
	
What	do	“x”	and	“y”	represent?	



* Example	1)	Iden0fy	the	“independent”	and	
“dependent”	variable	in	each	causal	rela0onship.	
(a) Cups	of	coffee	consumed	v.	Caffeine	content	in	

the	bloodstream	
	
(b) Usain	Bolt’s	speed	in	a	race	v.	miles	run	per	day	
	
(c) Earthquakes	in	Oklahoma	v.	Oil	drilling	wells	in	

Oklahoma	



* Remark	–	We	can	use	a	_________________	to	
visually	represent	correla#on.	In	general	there	
are	two	types	of	linear	correla#on:	



* Example	2)	Coca-Cola	conducted	a	study	to	
determine	whether	there	is	a	rela0onship	
between	soda	sales	and	adver0sing.	Draw	a	
scaVerplot	and	determine	if	there	is	a	correla0on.	
Be	sure	to	label	the	axes	and	give	your	scaVerplot	
a	0tle!	
	

Ad Expenses ($ millions) Soda Sales ($ millions) 
2.4 225 
1.8 200 
3.8 250 
3 180 

2.5 280 
1.8 130 



* Remark	–	We	have	seen	ways	to	evaluate	one	set	
of	data.	_____________	is	a	way	to	describe	____	
or	more	sets	of	data.	To	do	this,	we	will	calcluate	
the	“______________	______________	
_____________”,	given	by	

where	“n”	is	the	number	of	_______	of	data	points	
for	x	and	y.	



* Remark	–	Assuming	x	and	y	are	related	in	a	
___________	______	(linear),	then	we	can	
interpret	“r”	in	three	ways:	

Posi0vely	Correlated:	“r”	close	to	_________	____	
	
Nega0vely	Correlated:	“r”	close	to	_________	____	
	
No	Correla0on:	“r”	is	equal	to	________.	
	
“r”	values	can	only	be	between	_____	and	_____!!	



* Example	2b)	Coca-Cola	conducted	a	study	to	
determine	whether	there	is	a	rela0onship	
between	soda	sales	and	adver0sing.	Now,	
calculate	the	correla0on	coefficient	to	determine	
if	there	is	a	connec0on	between	ad	expenses	&	
soda	sales.	
	

Ad Expenses ($ millions) Soda Sales ($ millions) 
2.4 225 
1.8 200 
3.8 250 
3 180 

2.5 280 
1.8 130 



* Example	3)	Think,	Pair,	Share.	Below	is	a	table	of	
math	grades	and	0me	spent	on	social	media	
(hours	per	week)	for	8	seniors	in	your	high	school.	
(a)	Calculate	the	linear	correla0on	coefficient	for	
the	data	and		
(b)	determine	if	there		
is	a	causa0on.	
	

Social 
Media (h) 

Math 
Grade 

3 84 

2 86 

4 74 

2 92 

10 78 

8 67 

1 96 

5 84 



* Remark	–	We	will	almost	never	have	perfect	
correla#on.	Therefore,	we	need	to	________	the	
significance	of	“r”	using	p-values!	Note	that	the	
_______________	correla#on	coefficient	is	given	
by	“rho”.	
	 Guidelines	for	Tes&ng	the	Correla&on	Coefficient	“r”	

1)	State	the	Null	&	Alterna#ve	Hypotheses	H₀	and	Hₐ	
2)	Iden#fy	the	Significance	Level	α	
3)	Use	a	table	or	technology	to	perform	a	“Linear	
Regression	T-Test”	and	determine	the	cri#cal	p-value	of	
the	test	sta#s#c	“t”	
4)	Draw	a	diagram	(bell	curve)	to	model	the	situa#on,	
and	use	the	decision	criterion	to	make	a	conclusion	to	
“Reject	H₀”	or	“Fail	to	Reject	H₀”.	



* Remark	–	Graphing	Calculator	Instruc&ons	for	
using	“LinRegT-Test”.	
(1) Input	the	data	into	lists	“L₁”	and	“L₂”.	Be	sure	

that	L₁	=	x	and	L₂	=	y	(the	dependent	variable)	
	
	
(2) Then,	use	“LineRegT-Test”	
	
	
(3) Then	select	“Calculate”	(Note	that	the	degrees	

of	freedom	is	n-2)	
	
	

Stat Edit 

“LinRegTTest” Stat Tests 



* Example	4)	Below	is	the	age	(in	years)	for	8	
drivers,	as	well	as	the	number	of	speeding	0ckets	
earned	in	the	last	five	years.	Use	a	table	or	
technology	to	(a)	determine	the	correla0on	
coefficient	“r”	and		
(b)	test	the	significance	of	“r”		
at	the	95%	level.	

Ags 
(years) 

# of 
Tickets 

20 3 

42 2 

32 1 

18 2 

63 1 

25 4 

50 2 

30 2 



* Remark	–	There	are	key	ques#ons	to	consider	
regarding	correla#on:	
(1) Is	there	direct	________-____-_________?	

(2) Is	there	a	___________	________________	
(effect-then-cause)?	

(3) Could	there	be	a	________	_____________?	

(4) Is	it	merely	just	_________________?	



* Exit	Ticket)	Determine	whether	there	is	a	
correla0on	between	the	two	variables.	If	so,	state	
which	are	the	independent	(cause)	and	dependent	
(effect)	variables	
(a) Old	age	and	impaired	vision	

(b) Cardiovascular	disease	and	body	weight	

(c) Lemons	eaten	and	calories	burned	

(d) Lung	cancer	and	smoking	
	
	



� Objec&ve	–	Once	we	determine	that	the	
correla&on	is	significant,	we	can	find	the	
linear	regression	equa&on,	or	“best	fit	
line”.	



* Defini&on	–	A	_____________	____________,	
also	known	as	a	______	____	_______,	is	a	trend	
line	that	____________	the	squares	of	the	error	
between	data	values	and	the	trend	line.	With	
Linear	Correla#on,	the	equa#on	is	given	by:	

Where		ŷ	=	___________	___________,	“a”	is	the	
________,	x	=	_____________	____________,	and	
“b”	is	the	__-___________.	



* Example	1)	A	table	of	values	and	a	regression	
equa0on	are	given	below.	Graph	the	points,	then		
find	the	“Sum	of	the	squared	errors”	for	all	data	
points.	
y	=	2x	+	1	

X	 Y	

0	 0	

1	 4	

4	 4	



* Example	1b)	Think	Pair	Share.	A	table	of	values	and	
a	regression	equa0on	are	given	below.	Graph	the	
points,	then		find	the	“Sum	of	the	squared	errors”	for	
all	data	points.	
y	=	½	x	+	2	
	
	
	
	
	
	
*Which	equa0on	is	a	beVer	fit,	Ex.	1	or	Ex.	2?	

X	 Y	

0	 0	

2	 4	

6	 4	



* Remark	–	We	can	determine	the	best	fit	line	by	
choosing	two	points,	but	we	also	want	to	
_____________		the	_________!	Also,	in	real-
world	applica#ons,	we	will	never	get	perfect	fit,	
and	the	regression	may	not	be	__________!!	
Example)	(a)	Give	three	examples	of	two	posi0vely	
correlated	variables	
	
(b)	Give	three	examples	of	two	nega0vely	
correlated	variables	



* Example	2a)	Is	the	correla0on	posi0ve,	nega0ve,	
or	neither?	Is	the	regression	linear,	or	non-linear?	
Applica2on:	Deprecia2on	of	a	car	
	
	
	
	
	
	
Will	the	car	ever	be	worth	zero?	Explain.	

Source: https://en.wikipedia.org/wiki/Car_costs 



* Example	2b)	Is	the	correla0on	posi0ve,	nega0ve,	
or	neither?	Is	the	regression	linear,	or	non-linear?	
Applica2on:	World	Popula2on	
	
	
	
	
	
	
Which	projec0on	do	you	believe?	Why?	

https://en.wikipedia.org/wiki/World_population_estimates 



* Example	2c)	Is	the	correla0on	posi0ve,	nega0ve,	
or	neither?	Is	the	regression	linear,	or	non-linear?	
Applica2on:	Birth	Rate	in	the	United	States	
	
	
	
	
	
	
Is	Birth	Rate	Linearly	correlated?	Why	or	why	not?.	

https://en.wikipedia.org/wiki/
Demography_of_the_United_States 



* Remark	–	Graphing	Calculator	Instruc&ons	for	
using	“LinReg(ax+b)”.	
(1) Input	the	data	into	lists	“L₁”	and	“L₂”.	Be	sure	

that	L₁	=	x	and	L₂	=	y	(the	dependent	variable)	
	
(2) Then,	use	“LineReg(ax+b)”	
	
(3) Note:	You	may	need	to	turn	on	Diagnos#cs	to	

get	the	correla#on	coefficient	“r”:	
	
	

Stat Edit 

“LinReg(ax+b)" Stat Calc 

“DiagonsticOn” 2nd Catalog Enter 



* Example	3)	A	table	of	values	and	a	regression	
equa0on	are	given	below.	Use	technology	or	a	
graphing	calculator	to	(a)	find	the	regression	
equa0on	and	(b)	graph	the	best	fit	line,	as	well	as	
the	data	points.	

How	does	this	compare	to	y	=	½	x	+	2	from	Ex.	1?	
	
	
	
	
	
	
	

X	 Y	

0	 0	

2	 4	

6	 4	



* Example	4)	Think,	Pair,	Share.	Coca-Cola	
conducted	a	study	to	determine	whether	there	is	
a	rela0onship	between	soda	sales	and	
adver0sing.	Use	technology	to	(a)	find	the	
correla0on	coefficient	“r”	and	(b)	determine	the	
regression	equa0on.	
	

Ad Expenses ($ millions) Soda Sales ($ millions) 
2.4 225 
1.8 200 
3.8 250 
3 180 

2.5 280 
1.8 130 



* Example	4b)	Using	your	answer	from	ex.	4a,	test	
the	significance	of	the	correla0on	at	the	95%	
level.	Then,	use	the	decision	criterion	to	reject	or	
fail	to	reject	the	null	hypothesis.	Write	your	
conclusion	in	complete	sentences.	
	

Ad Expenses ($ millions) Soda Sales ($ millions) 
2.4 225 
1.8 200 
3.8 250 
3 180 

2.5 280 
1.8 130 



Exit	Ques0on)	Which	correla0on	coefficient	does	
not	make	any	sense?	
	
(a) r	=	1	
(b) 	r	=	1.5	
(c) 	r	=	0	
(d) 	r	=	-0.4	


