STAT 305A       Homework 4        Fall 2008       Due 10/7/08   Name__________________________________
PROBLEM 1. (20 pts) This problem pertains to the data in Table 3.4 (p.74) of the book. [Be sure to give a general statement of the problem.]
(a)(10 pts) Define the random variable D = X – Y, where X is the act of measuring the loosening torque for bolt #3 of any unit, and Y is the act of measuring the loosening torque for bolt #4 of the same unit.  It should be clear that the sample space for D is discrete, and integer-valued. (i) Specify a reasonable sample space for D. For each integer, d, in this sample space, use the data to estimate Pr[D = d], and plot these probabilities against the corresponding d-values. (Use the stem.m plotting command in Matlab for this purpose.)
(b)(10 pts). Use your plot to estimate Pr[ |D| > 2]. 
PROBLEM 2. (30 pts) PROBLEM 1 included no mention of random variables. It was very data-based. Hence, you should have felt that your answer to (b) was a bit subjective, and perhaps without much real support. In this problem you are to revisit the question of whether the mean loosening torque associated with bolt 3 is statistically significantly different (at 5% false alarm level) from the mean loosening torque for bolt 4, in relation to any plate. Here is some guidance as to how to carry out this more rigorous investigation.

(a)(10pts)  Let X=”the act of recording the torque for bolt 3 of any plate” & ) Let Y=”the act of recording the torque for bolt 4 of any plate”. Then you have 34 numerical measurements of D = X - Y. With this viewpoint, modify your plot in PROBLEM 1, so that the histogram has total area equal to one. If you used a stem-type histogram, then you have no true areas. In this case, the criterion ‘total area equal to one’ means ‘sum of all probabilities equal to one’. 
(b)(10 pts) Compute the Q-plot for D.
(c)(10 pts) Compute a Q-Q plots for (X,Y). Then use it to discuss how similar their pdfs are.
PROBLEM 3. (30 pts) For the data set given in Exercise 1 on p.77, view this data set as coming from the random variable, X = “The act of measuring the yield from any run.”  

(a)(15 pts) Use a scaled 10-bin histogram to assess how similar the pdf of X is to a normal (i.e. bell-shaped) pdf. You should scale your histogram to have total area equal to one. Also, overlay the normal pdf, using your estimated mean and standard deviation for the two required pdf parameters.
(b)(10 pts) Construct a normal plot.

(c)(5 pts) Comment on which of (a) and (b) you feel does a better job of assessing whether X may be assumed to have a normal pdf.
PROBLEM 4. (20 pts) This problem relates to In-Class Example 8.2 that begins on p.8.5 of the Lecture 8 notes, and continues into the Lecture 9 notes. 
(a)(10 pts) Assuming that the true (and, unknown to you) value of p = Pr[X = 1]= 0.5, run m = 1000 simulations of a survey of n=40 students, in order to obtain 1000 estimates of p, using the estimator
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. Then construct a scaled histogram of the 1000 values. The scale should be such that the total histogram area equals one. Also, use a 50 bin histogram over the interval [0, 1]. [NOTE: Since there should be 40 bins in the interval [0,1], that means that the bin width should be 0.025, and the first bin center should be 0.125.
(b)(5 pts) Use your scaled histogram in (a) to estimate the Pr[0.46 < 
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< 0.54]. To this end, first give your answer graphically, by shading the area of your scaled histogram. Then, proceed to compute the numerical value of this shaded region. 

(c)(5 pts) Overlay a normal pdf model on your scaled histogram. Use your sample mean and sample standard deviation associated with your 1000 estimates of 
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for the model parameters.
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