AMS 311, Lecture 15 

March 29, 2001

Application of Transformation Technique: Probability Integral Transformation

Let X be a continuous random variable with distribution function (cdf)  
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 Consider the transformation 
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 Find the distribution of Y; that is, give either its distribution function or probability density function. What is the distribution of 
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 where U is a uniform (0,1) random variable? We argue that Y is a uniform distribution, and that W has the same distribution as X. 

The application in spreadsheets and simulation software is to generate a uniform random variable U (through a “pseudo-random number generator). The simulation program can then calculate 
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  This is a completely general process for generating a deviate from a continuous random variable.  

Normal Distribution 

Statement of pdf. The cdf is tabulated and is a basic reference for working problems. 

All probabilities are calculated through conversion to a standard normal distribution. Basic principle of statistical tests.
Example problem: An academic test is scored so that the distribution of scores is normally distributed with mean 500 and standard deviation 100. What is the probability that a randomly selected student has a score of 700 or higher?

Exponential Random Variables

Your text uses the definition of the density function of an exponential random variable as  
[image: image5.wmf]f

t

e

t

t

(

)

,

.

=

³

-

l

l

0

 I prefer the specification 
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Then, if X is an exponential random variable, 
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 and 
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The choice of the parameter 
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is particularly advantageous for Poisson process problems. 

Example 7.9 from text:

At an intersection, there are two accidents per day, on average. What is the probability that after the next accident there will be no accidents at all for the next two days? 

Gamma Distribution 

The density function of a gamma distribution is given by 
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Chi-squared distributions are a special case of gamma distributions.
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