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• Equal (or Pooled) Variance T-test:   Assumes 1 2σ σ=  
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• Unequal (or Unpooled) Variance T-test:   Assumes 1 2σ σ≠  

o 
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Tests of Homogeneity of Variance (HOV)    2 2
1 2:oH σ σ= 2 2

1 2:aH σ σ≠

• Fmax Test:  (a.k.a. Hartley’s test) 

o 2 2
max, max minsF s s=     where  * 1df n= − 1 2* max( , )n n n=   (Table 10) 

o Not robust to non-normal populations 

• Brown & Forsythe’s Test (a.k.a. Levene’s median): (for 2 samples) 

o Uses recoded data:     (Absolute deviations from the median) 1 1 1 2 2| | , |j j j jz x x z x x= − = − 2 |

o The test involves a  T-test on z1  and  z2   (Equal variance with 2
ps  in the SE) 

o Robust to non-normal populations 
0
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=T-Test for 2 Paired Samples   : 0o dH µ =   

• Each individual in sample 1 is matched to one individual  
in sample2 in order to control for other factors and reduce variability 
o  1 2i id x x= − i

Nonparametric Tests
• Do not rely on the assumption of normally distributed populations   Nonparametric 
• Use ranks of the observations as opposed to the original values   not influenced by outliers 

• 2 Independent Samples: Wilcoxon Rank Sum Test (a.k.a. Mann-Whitney Test) 
o TWMW  [= Sum of the ranks in sample 1] with a sampling dist. that is approx. normal with 
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• Paired Samples: Wilcoxon Signed Rank Test  
o TWSR  [= minimum (T+ , T-)]  with a sampling distribution that is approx. normal with 

 
* *( 1

4T
n nµ +

=
) ,  

* * *
2 ( 1)(2 1

24T
n n nσ )+ +

= ,      WSR T
s

T

Tz µ
σ
−

=  

N
o

n
-P

ar
am

et
ri

c 
te

st
:

M
an

n
-W

h
it

n
ey

(a
ka

: W
ilc

o
xo

n
R

an
k 

S
u

m
)

e
q
u
iv

a
le

n
t 

to
 a

 
T

-t
e
st

 o
n
 t

h
e
 r

a
n
ks

A
ss

um
pt

io
ns

m
et

 f
or

 T
-t

es
t 

?

P
ai

re
d

S
am

pl
es

 ?

A
ss

um
pt

io
ns

m
et

 f
or

 T
-t

es
t 

?

N
o

n
-P

ar
am

et
ri

c 
te

st
:

W
ilc

o
xo

n
S

ig
n

ed
 R

an
k

P
ar

am
et

ri
c 

T
-t

es
t

P
ai

re
d

 T
-t

es
t

(s
d

2
in

 t
he

 S
E

)
d
f

=
 n

d
-1

σ
1

2
 =

 σ
2

2
?

fr
o

m
 L

ev
en

e’
s

or
 

F
m

ax
te

st

U
n

eq
u

al
 V

ar
ia

n
ce

 T
-t

es
t

(s
1

2
&

 s
2

2
in

 t
he

 S
E

)
d
f

by
 S

at
te

rt
hw

ai
te

ap
pr

ox

E
q

u
al

 V
ar

ia
n

ce
 T

-t
es

t
(s

p
2
in

 t
he

 S
E

)
d
f

=
 n

1
+

n
2
-2

N
o

N
o

N
o

N
o

Y
es

Y
es

Y
es

Y
es


