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Math 302 Probability and Statistics II

Dr. McLoughlin’s Class

More Joint PDF or PMF Results

MGFs and Beginning Sampling Theory

Handout 2

The Normal bivariate joint random variable is a probabilistic (or stochastic) experiment that can have any outcome on (.  The parametres are (x and (x2 (or (x and (x),  (y and (y2 (or (y and (y), and ((X, Y) (which will be denoted as (xy). Thus, it is defined by its means, variances, and covariance (or correlation). Its applications are many and its use quite important. A substantial number of empirical studies have indicated that the normal function provides an adequate representation of, or at least a decent approximation to, the distributions of many physical, mental, economic, biological, and social variables. 

x ( (,  (x  ( (, and (x ( (0, (), 
y ( (,  (y ( (,  and (y ( ( (0, (), and (xy ( [-1, 1] 
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[image: image1.wmf]e

x

x

y

y

x

y

x

x

y

y

y

y

-

-

-

-

-

-

+

-

-

{

(

)

[

(

)

(

)

(

)

(

)

]}

1

2

1

2

2

2

2

2

2

2

2

1

r

m

r

m

m

m

r

s

s

s

s

ps

s

x

x

   

( x ( (-(, ()
( y ( (-(, ()


The Dirichlet bivariate joint random variable is a probabilistic (or stochastic) experiment that can have any outcome on x ( 0, y ( 0,  0 ( x + y ( 1.  

The parametres are (, (, and ( (all are members of (0, (). 

D((x, y),(, (, () = 
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Theorem 1: If X and Y are statistically independent normally distributed random variables then, 

BivNor (x, y, (x , (x2, (y, (y2 , (xy ) = Nor (x, (x , (x2) .  Nor (y, (y , (y2)
Theorem 2: If X and Y are statistically independent random variables then, (xy = 0. 

Special note: 

X and Y are random variables such that (xy = 0 then X and Y are statistically independent is false. 
X and Y are normal random variables such that (xy = 0 then X and Y are statistically independent is true. 
Theorem 3 (DeMoivre - Laplace) :  Let X ~ Bin (x, n, p).   Let Y = 
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 where Z ~ Nor (z, 0, 1).


Theorem 4 (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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Definition 2: Let X be a discrete random variable where X ~ fX(x).  The moment generating function (MGF) of X [where it exists] is defined where ( ( > 0 ( ( t ( (-(, ()

MX(t) = E[
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Definition 3: Let X be a continuous random variable where X ~ fX(x).  The moment generating function (MGF) of X [where it exists] is defined where ( ( > 0 ( ( t ( (-(, ()

MX(t) = E[
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Theorem 5: Let X be a random variable where X ~ fX(x), (, ( ( (, and  ( ( > 0 ( ( t ( (-(, ()

MX(t) exists. 

(1) M(X + ()(t) = 
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(2) M((X)(t) = 
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Theorem 6: Let Let X1, X2, . . . , Xn be independent random variables such that moment generating functions for each exist X1 ~ 
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We claim there are some Special MGFs:

X ~ Bin (x, p, n)  
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X ~ Pois(x,() 
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X ~ Geo(x,p) 
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X ~ Uni(x, (, () 
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X ~ Nor(x, (, () 
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X ~ ((x, (, () 
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X ~ Exp(x,() 
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X~Chi(x, () 
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Theorem 7: Let X ~ fX(x) such that (X, (X exist, and (X ( 0. Let X1, X2, . . . , Xn be independent, identically distributed random variables from  X ~ fX(x).  Let Y =  
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E[Y] = E[
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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 =  
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Var[Y] = Var[
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Corollary 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 =  
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