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Math 302 Probability and Statistics II

Dr. McLoughlin’s Class

Some Useful Distribution Results

Handout 3


A whole point to studying probability and statistics is the analysis of data.  So, when one is studying variables it is important to understand that there are different types of variables in applied studies and different types of applications.  


Let’s take pause and gather together all that we have proven, argued, discussed, or reviewed and add some other useful results to our list. For any of the results in this list that have not been proven  - - they are ‘easy’ to prove.  

Let n, p, (, (, (, (, (, (, (, c be constants.

Theorem 1 (DeMoivre - Laplace) :  Let X ~ Bin (x, n, p).   Let Y = 
[image: image1.wmf]X

np

np

p

-

-

(

)

1

.   

As 
[image: image2.wmf]n

¾

®

¾

¥

, it is the case that 
[image: image3.wmf]Y

Z

¾

®

¾

 where Z ~ Nor (z, 0, 1).


Theorem 2 :  Let X ~ Nor (x, (,().   Let Y be a linear transformation of X 

(i.e.: Y = X + )   it is the case that Y ~ Nor (y, (( + , (().


Theorem 3 :  Let X ~ Nor (x, (,().   Let Z = 
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   it is the case that Z ~ Nor (z, 0, 1).
Theorem 4:  Let Z ~ Nor (z, 0, 1). Let Y = 
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Theorem 5:  Let Z1, Z2, . . . , Zn be independent, identically distributed random variables from  

Z ~  Nor(z, 0, 1). Let U = 
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  it is the case that U ~ 
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Theorem 6: Let X ~ Nor (x, (,().  Let X1, X2, . . . , Xn be independent, identically distributed random variables from  X ~ Nor (x, (,()  Let Y =  
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Y ~ Nor (y, n((,
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Theorem 7: Let X ~ Nor (x, (X,(X).  Let X1, X2, . . . , Xn be independent, identically distributed random variables from  X ~ Nor (x, (X,(X).  Let Y =  
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Theorem 8: Let X ~ Nor (x, (X,(X).  Let X1, X2, . . . , Xn be independent, identically distributed random variables from  X ~ Nor (x, (X,(X).  Let Y =  
[image: image15.wmf]X
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Var[Y] = 
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X

n

s

. So, 
[image: image17.wmf]2

X

s

= 
[image: image18.wmf]2

X

n

s

. 

Theorem 9: Let X ~ Nor (x, (X,(X).  Let X1, X2, . . . , Xn be independent, identically distributed random variables from  X ~ Nor (x, (X,(X).  Let Y = 
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Theorem 10: Let X ~ Nor (x, (,().  Let X1, X2, . . . , Xn be independent, identically distributed random variables from  X ~ Nor (x, (,()  Let Y =  
[image: image25.wmf]X
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 Theorem 11: Let X ~  ((x, (, ().  Let Y1 = a(X   it is the case that Y1 ~ ((y1, (, a((); 

furthermore, let Y2 = 
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Theorem 12: Let X ~  ((x, (, ().  Let X1, X2, . . . , Xn be independent, identically distributed random variables from  X ~  ((x, (, ().   

(1) Let Y1 =  
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  it is the case that Y1 ~ ((y1, n(, (). 

(2) Let Y2 =  
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(3) Let Y3 = 
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  it is the case that Y3 ~ ((y3, n(, 2) ( 
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Theorem 13: Let X ~  Pois(x, ().  Let X1, X2, . . . , Xn be independent, identically distributed random variables from  X ~  Pois(x, ().  Let Y =  
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  it is the case that Y ~ Pois(y, n(). 

Theorem 14: Let X ~  Ber(x, p).  Let X1, X2, . . . , Xn be independent, identically distributed random variables from  X ~  Ber(x, p).  Let Y =  
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  it is the case that Y ~ Bin(y, n, p). 

Theorem 15: Let X ~  Bin(x, m, p).  Let X1, X2, . . . , Xn be independent, identically distributed random variables from  X ~  Bin(x, m, p).  Let Y =  
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  it is the case that Y ~ Bin(y, n(m, p). 

Theorem 16: Let X ~  Uni(x, (, ().  Let X1, X2, . . . , Xn be independent, identically distributed random variables from  X ~  Uni(x, (, ().  Let Y1 = a(X it is the case that 

Y1 ~ Uni(y1, a((, a(().  

Special note: let Y2 =  
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  it is not the case that Y2 is distributed uniformly. 

Theorem 17
: Let X ~  Exp(x, ().  Let Y1 = a(X such that a ( ( and a > 0 it is the case that 

Y1 ~ Exp(y1, a(().  Let Y2 = 
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Theorem 18: Let X ~  Exp(x, ().  Let X1, X2, . . . , Xn be independent, identically distributed random variables from  X ~  Exp(x, ().  

(1) Let Y1 =  
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(2) Let Y2 =  
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Theorem 19: Let U ~ 
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 and V ~ 
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 and U and V be independent.  Let Y = U + V it is the case that Y ~ 
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Theorem 20: Let X1, X2, . . . , Xn be independent, identically distributed random variables from  X ~  Nor (x, (, ().  Let Y = 
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Theorem 21 (Gossett): Let Z ~ Nor(z, 0, 1), U ~ 
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, and Z and U be independent.  

Let W = 
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(t with m degrees of freedom or t with df = m). 
Theorem 9 (restated): Let X ~ Nor (x, (X,(X).  Let X1, X2, . . . , Xn be independent, identically distributed random variables from  X ~ Nor (x, (X,(X)    

it is the case that 
[image: image53.wmf]X

X

X

-m

s

 ~ Nor (z, 0,1) . 

Theorem 22 (Gossett): Let X ~ Nor (x, (,().  Let X1, X2, . . . , Xn be independent, identically distributed random variables from  X ~ Nor (x, (,()    

it is the case that 
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Theorem 23 (Fisher – Snedecor): Let U ~ 
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Theorem 24: Let U ~ 
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 and U and V be independent.  Let Y = 
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Let W = 
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 it is the case that W ~ Fm, n.

Theorem 25:  Let X11, X12, . . . , 
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be independent, identically distributed random variables from  X1 ~ Nor (x1, (1,(1).  Let X21, X22, . . . , 
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Let Y = 
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Theorem 26 (Central Limit Theorem / Law of Large Numbers) :  

Let X ~ fX(x).  Let E[X] = (x and Var [X] = 
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(2) 
Let Y2 =  
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Definition 1: Let X ~ fX(x).  Let (, (, (, (, (, (, . . ., ( be (possible) parametres for fX(x).  

We say 
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� Thanks to Ms. R. Poniktera for noting the a was not properly well defined.  





_1169019842.unknown

_1169019858.unknown

_1169019866.unknown

_1169019874.unknown

_1169019878.unknown

_1169019880.unknown

_1169019882.unknown

_1169019884.unknown

_1169019885.unknown

_1169019883.unknown

_1169019881.unknown

_1169019879.unknown

_1169019876.unknown

_1169019877.unknown

_1169019875.unknown

_1169019870.unknown

_1169019872.unknown

_1169019873.unknown

_1169019871.unknown

_1169019868.unknown

_1169019869.unknown

_1169019867.unknown

_1169019862.unknown

_1169019864.unknown

_1169019865.unknown

_1169019863.unknown

_1169019860.unknown

_1169019861.unknown

_1169019859.unknown

_1169019850.unknown

_1169019854.unknown

_1169019856.unknown

_1169019857.unknown

_1169019855.unknown

_1169019852.unknown

_1169019853.unknown

_1169019851.unknown

_1169019846.unknown

_1169019848.unknown

_1169019849.unknown

_1169019847.unknown

_1169019844.unknown

_1169019845.unknown

_1169019843.unknown

_1169019826.unknown

_1169019834.unknown

_1169019838.unknown

_1169019840.unknown

_1169019841.unknown

_1169019839.unknown

_1169019836.unknown

_1169019837.unknown

_1169019835.unknown

_1169019830.unknown

_1169019832.unknown

_1169019833.unknown

_1169019831.unknown

_1169019828.unknown

_1169019829.unknown

_1169019827.unknown

_1169019818.unknown

_1169019822.unknown

_1169019824.unknown

_1169019825.unknown

_1169019823.unknown

_1169019820.unknown

_1169019821.unknown

_1169019819.unknown

_1169019814.unknown

_1169019816.unknown

_1169019817.unknown

_1169019815.unknown

_1169019812.unknown

_1169019813.unknown

_1169019811.unknown

