Applied Statistics Qualifier Examination

                                                      February, 2011

Instructions: 

(1)      The examination contains 4 Questions.  You are to answer 3 out of 4 of them.

(2)       You may use any books and class notes that you might find helpful in solving these problems.

(3)       You are on the double honor system.  Do not consult with any individual about this examination until after the examination is over. With a double honor system, you are required to only consult books, journals and class notes for help in solving these problems and you are required to report any violations of this policy that you observe in any other student who is taking this test.

(4)       Print your name and the problem number on every page you turn in.  Number every page and staple pages for each solution together. Then use a paper clip to attach all your solutions to this cover sheet. Place the entire file in an envelope.

(5) Please fill in the information below and submit your solutions in person to  Professor Nancy Mendell  by Tuesday, February 8 at  4 PM or 24 hours after you receive the exam (should you receive it early or late for some special reason).  

Should you have any questions while doing this exam please feel free to email or phone Professor Nancy Mendell ((631)6899059/((631)6328373)), nancy.mendell@stonybrook.edu)

Please be sure to fill in the appropriate information below:

I am submitting solutions to QUESTIONS  ____,  _____, and ______ of the applied statistics

qualifier examination.   There are _____ pages of written solutions.
Please read the following statement and sign below:

This is to certify that I have taken the applied statistics qualifier and have used no other person as a resource nor have I seen any other student violating this rule.

                                                                  ____________________________

                                                                 (Signature)

                                                                ____________________________

                                                                 Print your name here.

1.    You have received an Excel data set for this problem. The data set contains fifteen columns and 751 rows. The first row is a header row that contains the names of the variables. The leftmost column is the dependent variable (called Y).  Next are three continuous independent variables (called x1, x2, and x3). There are also eleven indicator independent variables (called gene 1 to gene 11). Each indicator represents whether the subject has a genetic allele that could be associated with a change in the dependent variable. There are 750 participants described in the file. The data is simulated. Prepare a four page report that focuses on which, if any, variables are associated with the dependent variable.  Make sure that your report includes a final model and the analysis of variance table for this model. Include a statement of whether or not each of the genes appears to be associated with the dependent variable and which of the continuous variables appears to be associated with the dependent variable. There may be gene-gene interactions and interactions of gene and continuous variables.  

2.  Suppose that we have a random sample from the bivariate-normal population: 
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Furthermore, it is known that [image: image4.png]
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(a) At the significance level α, please construct a test to test whether 
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 or not.  Is this test exact or approximate? Please note that an exact test is preferred over an approximate test if the exact test exists.
(b)  At the significance level α, please propose a test to test whether 
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is a non-zero constant between -1 and 1.  Is this test exact or approximate? Please note that an exact test is preferred over an approximate test if the exact test exists. 

3.  In a random sample of  500 motorists on a major toll road, each driver was classified according to the follow categorical variables:

(1) Transportation status (T) = number of passengers including the driver. 

           Values = 1,2,3,4+

(2) Destination area of the city for the driver (D). Values = NE, SE, NW, SW.

(3) Public transportation use  (P).  Values = Yes, No.

P=


     Yes




      No
-------------------------------------------------------------------------------------------------------

D=       
NE
SE
NW
SW

NE
SE
NW
SW   total(no|T)
-------------------------------------------------------------------------------------------------------
T=1   
7
10
15
22

31
27        15
  7      (80)   
T=2
4
8
13
14

18
16
  9
  4      (47) 
T=3
13
10
21
29

12
13
  5
  4      (34)

T=4+         28
17
32
35

15
18
16
12      (61) 

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

Totals       52          45       81       100                   76        74       45         27     

(a) Make a graph which shows the ln(odds) of using public transportation (P)  vs. number of passengers (T)  for each destination(D). Interpret your graph in terms of effects of and D on P, T on P and also interactions between T and D.

      (b)  Evaluate the relationship between number of passengers (T) and destination(D).  For this you might want to use some test where the explanatory variable is categorical and the response variable is quantitative but not continuous. 
(b) Use logistic regression to evaluate whether transportation status(T), destination(D) is related to use of public transportation. In this case treat T as a qualitative predictor. Also test for interaction between T and D.
(c) Interpret your findings in terms of (i) the relationship between the number of passengers and intention to use public transportation (ii) destination and use of public transportation and (iii) interaction between effects of the number of passengers and intention to use public transportation. If you do find significant interaction try to find a set of values of T or D for which there is no interaction. Then summarize your findings on the relationship between T and P for each region. 

(d) Use loglinear models to test for partial association between destination and the number of passengers. What do you conclude?

      (f) Pretend you have been hired to report to the transportation commissioner on the relationships between these three variables. Write a brief report using odds ratios where they are relevant. Compare D=SE,NW, and SW to D=NE and T=1,2,3 to T=4+.
4. Below are conformity ratings of six groups for the three levels of self-esteem.

         Group
          Low

Moderate
High

===========================================

  
A

9

4

0

  
B           
11

6

4

  
C

7

3

3

  
D

5

7

1

  
E

10

5

2

  
F

6

5

4

(a) Use the Friedman test to detect differences between groups among the three levels of self-esteem with confidence level alpha = 0.05. Give the value of the Friedman statistic.

(b) Find the approximate p-value for the test in part (a). What is your conclusion?

(c) Perform an analysis of variance and give the ANOVA table for the analysis.  

(d) Give the value of the F-statistic for testing the equality of the four treatment means. Find the p-value corresponding to this  F-statistic value.
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