
 CONCEPTUAL    TOOLS  By:  Neil E. Cotter STATISTICS
SAMPLE EST DISTRIBUTIONS

Gallery of distributions

STANDARD NORMAL

€ 

Z =
X −µ

σ / n

€ 

fZ (z) =
1
2π

e−z
2 /2, −∞ < z <∞

SINGLE MEAN
σ known
data i.i.d. normal

t-DISTRIBUTION
(ν degrees freedom)

€ 

T =
X −µ

S / n

€ 

fT (t) =
Γ
ν +1
2

 

 
 

 

 
 

Γ
ν
2
 

 
 
 

 
 πν

1+
t2

ν

 

 
  

 

 
  

−(ν+1) /2

, −∞ < t <∞

SINGLE MEAN
σ unknown
ν ≡ n – 1
data i.i.d. normal

STANDARD NORMAL

€ 

Z =
X 1 − X 2( ) − µ1 −µ2( )

σ1
2 /n1 + σ2

2 /n2

€ 

fZ (z) =
1
2π

e−z
2 /2, −∞ < z <∞

TWO MEANS
σ's known
data i.i.d. normal

t-DISTRIBUTION
(APPROX)
(ν degrees freedom)

€ 

T '=
X 1 − X 2( ) − µ1 −µ2( )

S1
2

n1
+

S2
2

n2
€ 

fT (t) ≈
Γ
ν +1
2

 

 
 

 

 
 

Γ
ν
2
 

 
 
 

 
 πν

1+
t2

ν

 

 
  

 

 
  

−(ν+1) /2

, −∞ < t <∞

TWO MEANS
σ's unknown

€ 

ν =
s1
2 /n1 + s2

2 /n2( )
2

s1
2

n1

 

 
  

 

 
  

2

n1 −1
+

s2
2

n2

 

 
  

 

 
  

2

n2 −1
data i.i.d. normal,
distribution is approx

χ2-DISTRIBUTION

(ν degrees freedom)

€ 

X 2 =
(n −1)S2

σ2

€ 

f
X 2
(χ) =

1

2ν / 2Γ ν
2
 

 
 
 

 
 

χ(ν−1) /2

χ
e−χ / 2, χ > 0

0 χ ≤ 0

 

 

 
 

 

 
 

ONE VARIANCE
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