Mathematical Statistics (Math 436) – Exam #2


Name 




Spring 2006 – Professor Hartlaub 

Please complete all of the problems below and remember to show all of your work.  The point values for each problem are provided in parentheses.  Good luck!
1.
Let 
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for 
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.  Consider the test of 
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 is a constant. 
a.
What is the distribution of V when 
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b.
Obtain an expression for the power function 
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c.
How would you select 
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for a given level of significance?  (5)
2.
Let 
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 be a random sample from the distribution with p.d.f.
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with 
[image: image18.wmf]0

a

>

 and 
[image: image19.wmf]0.

b

>

  Find the most simplified form of the most powerful level 
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 is a known constant.  (Don’t worry about identifying the distribution of the test statistic or finding the critical value.)  (20)
3.  The manufacturer of M&M’s milk chocolate candies claims that 24% of the plain M&M’s are colored blue.
a.
A random sample of 100 milk chocolate M&M’s was obtained.  Using a significance level of 
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 how small or how large would the sample percentage of blue M&M’s have to be before we could legitimately refute the manufacturer’s claim and conclude that the percentage of blue M&M’s is not equal to 24%?  (10)
b.
Calculate the power of the test for the specific alternative value 
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4.  An experiment was conducted using a Geiger-Mueller tube in a physics lab.  Geiger-Mueller tubes respond to gamma rays and to beta particles (electrons).  A pulse that corresponds to each detection of a decay product is produced, and these pulses were counted using a computer-based nuclear counting board.  Elapsed time (in seconds) and counts of pulses for a short-lived unstable isotope of silver are in the file p:\data\math\hartlaub\math stats\decay.mtw.

(a)
Consider a simple linear regression model for predicting count from time.  Identify the mean response for your linear model.  (5)

(b)
Determine the values of the maximum likelihood estimators for the parameters in your model.  (You do NOT need to derive the MLEs, just provide estimates.)  (10)

(c)
Find a 95% confidence interval for the slope parameter in your model.  Does this interval suggest that your model is better than simply using the average count to predict the mean response?  Explain.  (15)
(d)
Would you be willing to use your model to predict the mean response at 600 seconds?  Explain.  (10)

(e)
Since some curvature is apparent in the scatterplot, you might want to consider the second-order polynomial model with mean response 
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 for predicting count from time.  Identify the sum of squared deviations to be minimized for this linear model and explain how the least squares estimators would be obtained.  (Don’t worry about solving for the least squares estimators.)  (10)
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