BONUS Recitation Assignment Due 2-23-06

This assignment is outside the usual recitation and exam scoring system and will count for up to 4 bonus points towards your course total.  Work for clarity, good write-up, accuracy and detail.  It is not required that you type your solutions, but you can if you wish.  They must be stapled and every page must have your name on it.
1.  Consult the file POP_1.pdf file listing data pairs (x, y) with x = purchases 2005, y = purchases 2006 for a large population of customers.  In the file an entry of 

               {644, {924.353, 1253.12}}

means customer #644 has purchases x = 924.353 in 2005 and is projected (by an audit) to purchase y = 1253.12 in 2006.

a.  Select a random with-replacement equal-probability sample of n = 30 customers from this population.  Take care to explain exactly how you are using Table 14 of random digits to ensure that each customer listed has an equal chance of being drawn into your sample.  Do NOT use systematic sampling (e.g. skipping through the file in big steps) or any other method than bona-fide random sampling with the clearest connection to Table 14.  There are particular dangers to just grabbing a chunk of 30 from the file since the data of the file is not itself randomly arranged. 

Important.  Choose your particular starting point for your use of Table 14 in the following very specific way (so we can check your work if need’s be).   

Examine the last two digits of your student number.  Choose a column of Table 14 by stepping off the columns in blocks of 4 digits according as the last digit of your student number is 1, 2,   through 9.  Then choose a row of Table 14 by stepping off blocks of 5 rows according as the second-last digit of your student number is 1 through 9.  So a person whose student number ends with “62” will begin with the 30th row (6 times 5) and the 8th column (2 times 4).  They would start with this position in the table then continue either by running through ensuing rows (moving right then down to the next row far left), cycling back to the beginning upper left of the table if it is required.  The sample of customers produced from these random digits will be used for all of the parts of problem 1.

b.  Estimate the population mean of anticipated purchases for 2006 (score y) using the sample mean yBAR and give a 95% CI for muy based upon this estimator.

c.   Re-estimate the population mean for score y using the regression estimator (will be posted 2-18-06 by noon) of y on x and give a 95% CI for muy based upon this regression estimator.  To do this you need to know that for this population the mean purchase in 2005 is mux = 1297.03.  Show a plot of the (x, y) pairs for your sample of 30 customers and how you use it to re-estimate muy with the aid of this plot and your knowledge that mux = 1297.03 (i.e. how you get the regression estimator).

d.  By what factor is CI (c) narrower than CI (b)?  This involves calculating the sample correlation between x and y scores.  Show how you do that.

e.  Supposing that you had NOT been told mux = 1297.03, estimate the difference of population means muy – mux using yBAR - xBAR and give a 95% CI for muy – mux.  Hint:  You are simply estimating the population mean mudiff of the difference scores diff = y – x.  This is called “paired data” (i.e. each customer has two scores x, y) and does not require anything new, in particular do not use the special method such as would be applicable to independent samples of each of the x and y populations.

f.  Take the x scores of your first 15 sample customers and the y scores of your second 15 sample customers.  These are now INDEPENDENT samples of 15 from each of two populations (x population and y population).  Re-do a 95% CI for muy – mux using the method for “unpaired independent samples of two populations.  It estimates muy – mux by the difference yBAR (sample of 15) – xBAR (other sample of 15) and the special way of calculating the CI given in the additional slides 2-15-06.

g.  Supposing that you had NOT been told mux = 1297.03 estimate mux using xBAR and give a 68% (not 95%) CI for mux.  Does your interval contain mux = 1297.03?  Around 68% of the class should answer yes.

h.  Refer to (g).  Has your sample of 30 included any customers more than once?  Detail.   What is the FPC you are entitled to use for an equal probability without-replacement sample of 30?  Would it make any difference to use it? 

i.  Use the table of random digits (from your starting point) to produce a with-replacement random sample of 10 listings from the white pages of a Lansing telephone directory for the score x = first three digits of phone number.  Describe exactly what you are doing.  Don’t phone them.  Describe any practical difficulties or “fudges” in the method that you feel you must make in order to carry this off with reasonable effort yet still do a good job of it.  Remember, the goal is to avoid a sample that may fall into unfortunate synchrony with the variable x of interest.

j.  Do you think that just walking up to 30 students on campus at 12 noon and asking them for score x = 1 (on way to lunch) or 0 (not) would yield comparable results to what would be learned from randomly sampling 30 students beforehand and shadowing them and “pouncing on them” at noon?  Why?

k.  Refer to (j).  What if the score were y = last digit of student number?  Would the two sampling methods produce similar results?  Why?

