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D AN
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VA (RECAP)

#
 
a
n
o
v
a

#
 
n
o
t
e
: 
m
y
_d
a
ta

(
d
a
t
a 
f
r
am
e
) 
h
e
r
e
 
ha
s
 
tw
o
 c
o
l
u
m
n
s:
 

#
 
v
a
r
(n
u
m
er
i
c)
 
a
n
d
 
gr
o
u
p 
(
ca
t
e
g
o
r
ic
a
l
)

f
i
t
 
<
-
a
o
v
(v
a
r
~
 
g
r
o
up
,
 
da
t
a 
=
 
m
y
_
da
t
a
)

s
u
m
m
a
r
y(
f
i
t)

(U
npaired) Tw

o Sam
ple T-test

•
Are tw

o sam
ple m

eanssignificantly different?

(O
ne-W

ay) AN
alysisO

f VAriance
(AN

O
VA)

•
Are at least tw

o sam
ple m

eanssignificantly different?
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•
Data is continuous (i.e. interval or ratio)

•
Data points (and categories) are independent

•
D

ata is (approxim
ately) norm

ally distributed
•

Variance betw
een groups is hom

ogenous
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CO
RRELATIO

N
•

Pearson correlation coefficient

•
M

easures how
 strongly tw

o sets of continuousdata are correlated
•

rranges from
 -1 to +1
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IS IT SIG
N

IFICAN
T?
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•
Correlation coefficient describes the sam

ple, so can w
e m

ake inference about the population?
-->is the correlation coefficient significantly different from

 zero?

•
H

0: there is no relationship (ρ
= 0)

•
H

1: there is a significant relationship (ρ
≠ 0)

•
t-testfor a correlation coefficient: 

𝑡
=
𝑟
×

𝑛
−
2

1
−
𝑟
2coefficientofdeterm

ination



SIM
PLE LIN

EAR REG
RESSIO

N

α
=
∑
𝑦
−
β
∑
𝑥

𝑛

β
=
𝑛

(𝑥𝑦)−
∑
𝑥
∑
𝑦

𝑛
∑
𝑥
2
−
( ∑

𝑥
) 2

𝑦
=
α
+
β
𝑥

(slope)

(intercept)

•
Sim

ple linear regression
quantifies the 

relationship betw
een tw

o
continuous

variables: predictor and response

•
M

ethod: ordinary least square (O
LS)
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EAR REG
RESSIO

N

•
Sim

ple linear regression
quantifies the 

relationship betw
een tw

o
continuous

variables: predictor and response

•
M

ethod: ordinary least square (O
LS)
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•
Sim

ple linear regression
quantifies the 

relationship betw
een tw

o
continuous

variables: predictor and response

•
M

ultiple linear regression
quantifies the 

relationship betw
een one

continuous 
dependent variable (aka the response) and 
tw

o or m
ore

independentvariables (aka 
the predictors) M
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•
Linearity
Correctfunctional form

 as a linearequation

•
Constant residual variance

(aka hom
oscedasticity)  

•
Independent error term

s(i.e. no autocorrelation!) 

•
Residualsare norm

ally distributed

𝑊
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EAR M

O
DEL ASSU

M
PTIO
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•
N

o m
ulti-collinearity betw

een predictors in the m
odel

•
N

o om
itted variables

check out zstatistics.com
 for m

ore details on
linear m

odel assum
ptions and how

 to rem
edy!
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•
Statistics can provide insights into real-
w

orld processesand inform
 decisions!

Exam
ple:

•
During W

W
II, the Allied Forces 

aim
ed to reinforce their planes, but 

only focusing on areas of the aircrafts 
that needed it the m

ost

•
Data collection: count of bullet holes 
for every plane that retuned from

 their 
m

ission, noting dow
n location of holes

Picture: M
artin Grandjean (vector), M

cGeddon
(picture), Cam

eron M
oll (concept), CC BY-SA 4.0 <https://creativecom

m
ons.org/licenses/by-sa/4.0>, via W

ikim
edia

Com
m

ons

•
H

0: all areas are hit the sam
e

•
H

1: som
e areas are hit m

ore often

•
Result: Reject null hypothesis

•
Decision?
Reinforce all areas W

ITHO
U

T 
bullet holes (Abraham

 W
ald)

•
Survivor bias!


