Part 1-Variance(Dispersion) and Standard Deviation 

1)Discrete Random Variable: Example 1(MBD Proj2.ppt) –slide 66 from Text from Variance Section What is similar and what is different about the two random variables, X and Y in the text Example 1?
a) What is the mean of each random variable, X and Y? 

b) Looking at the values of X and Y, which random variable has the larger variance?
c) From the tables, what is the variance of X? And of Y?

d) From the tables, what is the standard deviation of X? And of Y?
e) Look at the calculation of the variance of X and Y . From this, write down the formula for the variance of a discrete random variable.

2)The p.m.f. of a finite random variable Y is given below.  
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3)Continuous Random Variable: Example 4(MBD Proj2.ppt) –slide 76  from Text from Variance Section
a) Write down the formula for the variance of a continuous random variable.

b) The random variable giving the time between computer breakdowns is an exponential random variable(a continuous random variable)  with α = 16.8.

c) What is the formula for the pdf of this random variable?

d) What is the formula for the mean of this random variable?  

e) Find the mean using Integrating.xls.

f) What is the formula for the variance of this random variable?

g) Find the variance.

h) What is the standard deviation of this random variable?

i) Sketch a graph of the pdf of this random variable.

j) Guess the standard deviation of a general exponential random variable. 

4)Uniform Distribution
A uniformly distributed random variable(a continuous random variable) has a pdf with the same value for all values of the variable. Suppose X is uniform random variable taking all values between 0 and 8.
a)  Sketch a graph of the pdf.. 

b) What must be true of the area under the graph?

c) What is the formula for the pdf?

d) What is the mean of the random variable X? 
e) Find the variance of X. 
f) Find the standard deviation of X.
Part 2-Variance of Distributions;  Sample Statistics
1)Variance of Binomial Distribution: Use Bionomial2.xls
a) The Excel file contains the calculation to find the expected value, variance, and standard deviation of the Binomial distribution with n = 28 and p = 0.2. Note down the answers. 

b) Now adapt the file to find the expected value, variance, and standard deviation for n = 50 and p = 0.2. Note down the answers.

c) Adapt the file again for n = 50 and p = 0.4. Write down the expected value, variance, and standard deviation. Similar to part  (b)
d) In some order, the formulas for the expected value, variance, and standard deviation of the Binomial distribution with n trial and probability p are the following:     [image: image7.png]
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. Match them up by checking the formulas against the values you found in Questions #1-3. 

	Binomial Distribution
	

	Expected value
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	Variance
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	Standard deviation
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2)What if we have a sample instead of a whole distribution? (Think about the errors of the historical signals; these are a sample.) How do you find the mean, variance and standard deviation of the sample? We need new formulas, which follow:

	For a Sample: Mean
	Variance
	Standard deviation
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	=average(…..)
	=var(….)
	=stdev(…..)


3)Example8 from text: Let X be the number of days that a heart transplant recipient stays in the hospital after a transplant .  An insurance executive wanted to estimate the mean, (X, and standard deviation, (X.  To do this, she took a random sample of 12 transplant recipients.  The numbers of days for which these people were hospitalized are. 8, 7, 9, 10, 9, 10, 6, 7, 6, 8, 10, 8 . 
a. Calculate sample standard deviation.
b. Use VAR and STDEV to compute 
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 and s for the following random sample of values of a random variable X.

4)Let X be the continuous random variable with p.d.f.
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Use Integrating.xls to compute 
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5)
Let X be the exponential random variable with parameter 
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.  Recall that both the mean and standard deviation of X are equal to 4.  Let S be the standardization of X.  Compute 
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 in terms of a probability for X, then use the formula for the cumulative distribution function of X to finish the exercise.)

6)
In the future we want to learn about a whole population from a sample. For example, if you sample shoppers to see how much they will pay for a new item, what can you conclude? 

        In order to draw conclusions from the sample (referred to as “making a statistical inference”), we have to know how the mean of a sample varies as we take new samples.  This is what the Central Limit Theorem tells us and this is what we will do today.

Central Limit Theorem says that as sample size, n, gets larger, the distribution of sample means is approximately

-Normal, and has

-Same mean as original distribution; that is, Mean = [image: image25.png]



-Standard deviation = original standard deviation over square root sample size; that is, Standard Deviation =[image: image27.png]e




a)
Let X be a random variable with a mean of 15.9 and a standard deviation of 0.24.  Let 
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 be the sample mean for random samples of size 
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.  Compute the expected value, variance, and standard deviation of 
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b) CLT game (We will do this in class)
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