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Common Probability Distributions Relationships 
Solid lines represent transformations and special cases. Dashed lines represents limits.  

µ= np 
σ2=np(1-p) 

n -> ∞ 

λ= σ2 λ-> ∞ 
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Test	mean,		
proportion	
or	variance	 

Statistic	
Problem 

one	or	
Two	 

One	or	
Two 

one	or	
Two 

z=
!!!!

!!!(!!!!)/!
 

For	Ho:	𝜋! = 𝜋!		
Use	𝜒!	test	of	homogeneity=	

𝜒(!!!)(!!!)! = ∑∑
!𝑜!" − 𝑒!"!

!

𝑒!"
	

𝜒!!!! 	

=
(𝑛 − 1)𝑠!

𝜎!!
	

	
𝐹!!,!! =

𝑠!!

𝑠!!
	

Samples	
<30 

𝑦! 	and	𝑦!	
normal? 

Use	Mann-Witney-
Wilcoxon	Tests	

𝜎!!=𝜎!! 
or 

𝜎!! ≠ 𝜎!! 
 

𝑡!!!!!!! =
(𝑦!!!𝑦!!) − (𝜇! − 𝜇!)

!𝑠
!

𝑛!
+ 𝑠!
𝑛!

	

	

𝑠! =
(𝑛! − 1) 𝑠!! + (𝑛! − 1)𝑠!!

𝑛! + 𝑛! − 2
	

𝑡!! =
(𝑦!!!𝑦!!) − (𝜇! − 𝜇!)

!𝑠!
!

𝑛!
+ 𝑠!

!

𝑛!

	

	

𝜐 =
!𝑠!

!

𝑛!
+ 𝑠!!
𝑛!
!
!

!𝑠!
!

𝑛!
!
!

𝑛! − 1
+
!𝑠!

!

𝑛!
!
!

𝑛! − 1

	

𝑧 =
(𝑦!!!𝑦!!) − (𝜇! − 𝜇!)

!𝜎!
!

𝑛!
+ 𝜎!

!

𝑛!

	

Variances	
known	or	
unknown 

𝑛 ≥ 30? 

Variances	
known	or	
unknown 

𝐸𝑠𝑡𝑖𝑚𝑎𝑡𝑒 ∶	
𝜎!! by 𝑠!! 

 
𝜎!! 𝑏𝑦 𝑠!! 

 

𝑧 = !!!!!

!!!
!

		

𝑡!!! =
!!!!!

!!!
!

		

Y	
normal? 

𝐸𝑠𝑡𝑖𝑚𝑎𝑡𝑒 ∶	
𝜎! by 𝑠!  

Use	
nonparametric	

method 
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How	to	Select	a	Statistic	Test 

𝜎!! = 𝜎!!	
one	or	

𝜎!! ≠ 𝜎!!	
one	or	

known	

unknown	

known	

unknown	

𝑡!!!
! =

(𝑦!!!𝑦!!) − (𝜇! − 𝜇!)

!𝑠!!
	

	

𝑠!! =
𝑠!!

𝑛
+
𝑠!!

𝑛
−
2𝐶𝑜𝑣(𝑦! , 𝑦!)

𝑛
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