
Some Continuous Probability Distributions: Part II 
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Gamma Distribution 

Chi Square Distribution 

T Student Distribution 



The Gamma Distribution and The Gamma Function: 
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 Properties of the Gamma function: 

–For any  > 1, () = (1)· (1) 

–For any positive integer, n, (n) = (n1)!,         
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A continuous rv X has a Gamma Distribution if the pdf of X is 

Where  > 0 and  > 0.  

The standard Gamma distribution has =1 
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In Gamma pdf 

Gamma, Chi and Exponential Distributions 



Why do we need gamma distribution? 

Any normal distribution is bell-shaped and symmetric. There are many practical 
situations that do not fit to symmetrical distribution. 

 

The Gamma family pdfs can yield a wide variety of skewed distributions. 

 is called the scale parameter because values other than 1 either stretch or 
compress the pdf in the x-direction. 
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The (CDF) of the standard gamma r.v. X: (Optional subject) 
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 is called the incomplete gamma function. There are 

extensive tabulations available for F(x;). We will 

refer to page 742 on Devore, for  = 1,2,…,10 and x = 

1,2,..,15. 

 Let X have a gamma distribution with parameters  and . For any x>0, the cdf of X 

is given by: 
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 where F(;) is the incomplete gamma function. 

 Example: 

 X = the survival time in weeks. =8, =15. 

  Expected survival time E(X)=(8)(15)=120 weeks. 

  V(X) = (8)(15)2 = 1800, x= 42.43 

 

P(60X120) = P(X120) - P(X60) 

   = F(120/15;8) – F(60/15;8) 

   = F(8;8) – F(4;8) = 0.547 – 0.051 = 0.496 

P(X30) = 1 – P(X<30) = 1 – P(X30) 

   = 1 – F(30/15;8) = 0.999 
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Exercises 

Solution 
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Solution 

Solution 
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Solution 
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Some properties 

1-  It has mean of zero. 

2-  It is symmetric about the  mean. 

3-  It ranges from - to . 

4-  compared to the normal distribution, the t 

distribution is less peaked in the center and has 

higher tails. 

5-  It depends on the degrees of freedom (n-1). 

6-  t distribution approaches the standard normal 

distribution as (n-1) approaches . 

  Student's t-distribution has the following  probability density function  

                                            
where       is the number of degrees of freedom  and       is the Gamma function. This may also  

be written as                                                                     where B is the Beta function 

Density of the t-distribution for v=1 

//upload.wikimedia.org/wikipedia/commons/f/f4/T_distribution_1df.png
http://en.wikipedia.org/wiki/Probability_density_function
http://en.wikipedia.org/wiki/Degrees_of_freedom_(statistics)
http://en.wikipedia.org/wiki/Gamma_function
http://en.wikipedia.org/wiki/Beta_function
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Special cases 
There are some special cases from t distribution 
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Examples 

t (7, 0.975) = 2.3646 

 

------------------------------ 

t (24, 0.995) = 2.7696 

 

-------------------------- 

If P (T(18) > t) = 0.975, 

then t = -2.1009 

------------------------- 

If P (T(22) < t) = 0.99, 

                 then t = 2.508  
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Also, 

 t 0.95,10 = 1.8125 

t 0.975,18 = 2.1009 

t 0.01,20 = - 2.528 

t 0.10,29 = - 1.311 


