 Random Variables

Finite Random Variables (can take on at most countable number of possible values)
p.m.f.
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Problem 4 (Project 2-Worksheet)
Example for Finite Random Variables
· Bernoulli (p) 
A Bernoulli trial is an experiment that has exactly two outcomes, success and failure
· Binomial (n, p)
Let X stand for the number of successes in n Bernoulli trials, where p is the probability of a success on any trial.  X; which can assume only the values 0, 1, (, n; is called a binomial random variable.

BINOMDIST-Excel used to calculate pmf and cdf values
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Problem 1,2,3 (Project 2-Worksheet)

Continuous Random Variables (We cannot count the possible outcomes. A random variable whose values form an interval)
p.d.f.
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 is given by the area under the graph of 
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[image: image18]
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P(a( X ( b) = FX(b) ( FX(a)
For any continuous random variable, X,
 P(X = a) = 0 for every number a.  

Examples for Continuous Random Variables
1. Uniform

2. Exponential
1. Uniform on 
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· X is a continuous random variable that can only assume values x with a ( x ( b, were u is a fixed positive number
· X is “equally likely” to occur at any point in [a, b]
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Problem 7 (Project 2-Worksheet)

· Exponential (
[image: image24.wmf]a

)

· Used to model the length of time between consecutive occurrences of some event in a fixed unit of space or time
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Example (sec1-i)
(show excel dist-ex2-part1/2/3-Integrating.xls)
Let W be the working lifetime, measured in years, of the microchip in your new digital watch.  The manufacturer claims that W has an exponential distribution with parameter 
[image: image28.wmf]5

=

a

 years.  (i) Assuming that this is correct, use Integrating.xls and the probability density function 
[image: image29.wmf]W

f

 to verify that the expected value of W is 5 years.  Compute the probabilities that the chip lasts for (ii) at least 9 years and (iii) at most 4 years.

Solution. 
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(iii) 
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Problem 9 (Project 2-Worksheet)
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Example 3(sec2-ii)
the continuous random variable giving your company’s weekly gross sales in thousands of dollars.  Records contain the sample values of S that are given in the sheet Exercise Data 2 of Samples.xls.  (i) Compute the minimum, maximum, and mean of the sample.  (ii) Select suitable bin limits and use the HISTOGRAM function to plot an approximation of the p.d.f., 
[image: image34.wmf]S

f

.  (iii) Do you think that it is very likely that S is an exponential random variable?
(Show dist-ex3- Samples.xls)
Solution. 

	Sample Minimum
	Sample Mean
	Sample Maximum

	124.6000
	155.2580
	194.5000


 (i)

	
	
	
	
	y
	x

	bin limits
	Bin
	Frequency
	relative freq
	adj. rel freq
	bin mid points

	124.6
	124.6
	1
	0.004
	0.000571429
	121.1

	131.6
	131.6
	5
	0.02
	0.002857143
	128.1

	138.6
	138.6
	23
	0.092
	0.013142857
	135.1

	145.6
	145.6
	30
	0.12
	0.017142857
	142.1

	152.6
	152.6
	47
	0.188
	0.026857143
	149.1

	159.6
	159.6
	54
	0.216
	0.030857143
	156.1

	166.6
	166.6
	42
	0.168
	0.024
	163.1

	173.6
	173.6
	31
	0.124
	0.017714286
	170.1

	180.6
	180.6
	8
	0.032
	0.004571429
	177.1

	187.6
	187.6
	6
	0.024
	0.003428571
	184.1

	194.6
	194.6
	3
	0.012
	0.001714286
	191.1

	
	More
	250
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(iii) S is not an exponential random variable
Important
A relative frequency histogram is used to approximate the graph of the p.m.f. of a finite random variable.

An adjusted relative frequency histogram is used to approximate the graph of the p.d.f. of a continuous random variable.

The sample mean, 
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, is used to approximate the expected value or mean of a random variable.

For review for math 115a material –check my webpage

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

Math 115a Summer 2004-section 4

Class notes-> 

Histograms/Probability distributions/Random sampling

Project FOCUS
Use Excel and your team’s data for the signals on past oil leases to compute the complete set of errors in the signals.  Find the sample mean of these errors and plot a histogram which approximates the actual p.d.f., 
[image: image37.wmf]R

f

, of R.
(Show class auction data Excel file-

 mycopy-file1-p2-practice.xls)
fX(x)
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� EMBED Equation.3  ���





� EMBED Equation.3  ���





		          If X is a continuous random variable and a < b,





then

















� EMBED Equation.3  ���





	Two properties that are satisfied by any probability density function, fX, for a continuous random variable.





	     						fX(x) ( 0 for all x
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