
Use  = .05 for all inference on this assignment.  For some parts of each problem, you will 

have to refer to (edited) printout.  These sections of printout are at the end of the assignment. 
 
 
1.  We want to test if the proportion of physicians who discuss the benefits of exercise with 
patients differs from .4.  We sample 19 physicians, and 14 report that they do have this type 
of discussion. 
 
i) Write the null and alternative hypotheses. 
 
ii) State the best p-value, then interpret the result of this test. 
 
iii) Give the best confidence interval for the proportion of interest.  You do not have to 
interpret this interval, but indicate how this could have been used to reach the decision of the 
test above. 
 
iv) Suppose, at the beginning, we wanted to test if the proportion is greater than .4.  Using 
the Binomial tables, calculate the p-value for this alternative.  No interpretation is needed. 
 
 
 

 
2.  Forty-three smokers enter a program to help them quit smoking.  Another group of 56 
people who have expressed a desire to quit are used as a control group – these people are in 
no special program.  After six months, we note that 14 of the people in the program and 11 in 
the control group have quit smoking.   
 
i) Estimate the probability of quitting in each group (program and control). 
 
ii) Using information from the printout, give a 95% confidence interval for the difference in the 
proportions who quit smoking, when comparing the two groups. 
 
iii) Suppose we want to test that there is a difference in the proportion who quit smoking 
between the two groups.  Write the null and alternative hypotheses, and clearly define 
parameters. 
 
iv) Calculate the test statistic, which has been replaced by ‘XXXXXX’ on the printout.  It will be 
easiest to use the method that does not require you to obtain the expected frequencies. 
 
v) Using the p-value of the test from the printout, interpret the result. 
  



3.  Patients who have tissue damage from radiation are assigned to receive either hyperbaric 
oxygen (HBO) treatment or to be in a control group.  Ten of the 12 patients assigned to the 
HBO group showed improvement, while 3 of the 11 assigned to the control group showed 
improvement.  We want to see if the proportion who show improvement is higher for the HBO 
group than for the control group. 
 
i) Estimate the probability of improvement in each group (HBO and control). 
 
ii) Write the null and alternative hypotheses, and clearly define parameters. 
 
iii) Clearly explain how you know whether or not to reject the null hypothesis, using 
information on the printout and/or your answer to part (i).  Then, interpret the test result. 
 
 

 

4.  In three hospitals (coded A, B, and C), patients were asked whether or not they felt 
“completely satisfied” with the care they received.  Results were analyzed using a contingency 
table, where the two rows are the response (yes or no) to the question, and the three columns 
are the hospitals. 
 
i) Using the edited printout, estimate the proportion who are completely satisfied separately 
for each of the three hospitals. 
 
ii) Write the null and alternative hypotheses, and clearly define parameters. 
 
iii) Give the test statistic and p-value, then briefly interpret the result of the test. 
 
iv) Without doing any further analyses, state what hospital(s) you think differ from other(s)  
(in the proportion who are completely satisfied).  Explain how you reached this decision.  
 
 

 

5.  One hundred and seven students applied to medical school at both MUSC and USC.  Our 
first question is if the proportion accepted is smaller for MUSC than for USC. 
 
i) Write the null and alternative hypotheses being tested, using pM to denote the proportion 
accepted by MUSC, and pU to denote the proportion accepted by USC. 
 
ii) Explain why McNemar’s test is a better choice here than a chi-square test of two 
proportions.  Be specific to this problem. 
 
iii) State the parameters b, c, and n that would be used for the exact McNemar’s test 
calculations.  Using the Binomial tables, obtain the p-value, and briefly interpret the test result. 
 
iv) Give a reason why the p-values on the printout are not appropriate in this case. 
 
v) Next, we want to measure the agreement between the two medical schools.  Calculate and 
briefly interpret the Kappa statistic, which has been replaced by ‘YYYYYY’ on the printout.  



Edited printout for problem #1: 
                                     
 

                                       The FREQ Procedure 

 

                                                      Cumulative    Cumulative 

                  discuss    Frequency     Percent     Frequency      Percent 

                  ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ 

                  yes              14       73.68            14        73.68 

                  no                5       26.32            19       100.00 

 

 

                                      Binomial Proportion 

                                         discuss = yes 

 

                              Proportion (P)               0.7368 

                              ASE                          0.1010 

                              95% Lower Conf Limit         0.5388 

                              95% Upper Conf Limit         0.9348 

 

                              Exact Conf Limits 

                              95% Lower Conf Limit         0.4880 

                              95% Upper Conf Limit         0.9085 

 

 

                                 Test of H0: Proportion = 0.4 

 

                              ASE under H0                 0.1124 

                              Z                            2.9971 

                              One-sided Pr >  Z            0.0014 

                              Two-sided Pr > |Z|           0.0027 

 

                              Exact Test 

                              One-sided Pr >=  P           0.0031 

                              Two-sided = 2 * One-sided    0.0061 

 

                                        Sample Size = 19 

 

 

 

 

 

 

 

 

 

 

 

 

  



Edited printout for problem #2: 
 

 

                                       The FREQ Procedure 

                                     Table of group by quit 

                              group     quit 

                              Frequency‚ 

                              Percent  ‚ 

                              Row Pct  ‚ 

                              Col Pct  ‚yes     ‚no      ‚  Total 

                              ƒƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒˆ 

                              program  ‚     14 ‚     29 ‚     43 

                                       ‚  14.14 ‚  29.29 ‚  43.43 

                                       ‚  32.56 ‚  67.44 ‚ 

                                       ‚  56.00 ‚  39.19 ‚ 

                              ƒƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒˆ 

                              control  ‚     11 ‚     45 ‚     56 

                                       ‚  11.11 ‚  45.45 ‚  56.57 

                                       ‚  19.64 ‚  80.36 ‚ 

                                       ‚  44.00 ‚  60.81 ‚ 

                              ƒƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒˆ 

                              Total          25       74       99 

                                          25.25    74.75   100.00 

 

 

 

 

                             Statistics for Table of group by quit 

 

                                    Column 1 Risk Estimates 

 

                                               (Asymptotic) 95%         (Exact) 95% 

                           Risk        ASE     Confidence Limits     Confidence Limits 

         ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ 

         Row 1           0.3256     0.0715     0.1855     0.4656     0.1908     0.4854 

         Row 2           0.1964     0.0531     0.0924     0.3005     0.1023     0.3243 

         Total           0.2525     0.0437     0.1669     0.3381     0.1706     0.3498 

 

         Difference      0.1292     0.0890    -0.0453     0.3036 

 

                                 Difference is (Row 1 - Row 2) 

 

 

 

 

 

                             Statistics for Table of group by quit 

 

                     Statistic                     DF       Value      Prob 

                     ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ 

                     Chi-Square                     1      XXXXXX    0.1426 

                     Likelihood Ratio Chi-Square    1      2.1358    0.1439 

                     Continuity Adj. Chi-Square     1      1.5197    0.2177 

                     Mantel-Haenszel Chi-Square     1      2.1277    0.1447 

                     Phi Coefficient                       0.1473 

                     Contingency Coefficient               0.1458 

                     Cramer's V                            0.1473 

 

 

  



Edited printout for problem #3: 
 

 

                                       The FREQ Procedure 

 

                                 Table of improve by treatment 

 

                              improve     treatment 

 

                              Frequency‚ 

                              Percent  ‚ 

                              Row Pct  ‚ 

                              Col Pct  ‚HBO     ‚control ‚  Total 

                              ƒƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒˆ 

                              yes      ‚     10 ‚      3 ‚     13 

                                       ‚  43.48 ‚  13.04 ‚  56.52 

                                       ‚  76.92 ‚  23.08 ‚ 

                                       ‚  83.33 ‚  27.27 ‚ 

                              ƒƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒˆ 

                              no       ‚      2 ‚      8 ‚     10 

                                       ‚   8.70 ‚  34.78 ‚  43.48 

                                       ‚  20.00 ‚  80.00 ‚ 

                                       ‚  16.67 ‚  72.73 ‚ 

                              ƒƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒˆ 

                              Total          12       11       23 

                                          52.17    47.83   100.00 

 

 

 

                          Statistics for Table of improve by treatment 

 

                     Statistic                     DF       Value      Prob 

                     ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ 

                     Chi-Square                     1      7.3396    0.0067 

                     Likelihood Ratio Chi-Square    1      7.7879    0.0053 

                     Continuity Adj. Chi-Square     1      5.2356    0.0221 

                     Mantel-Haenszel Chi-Square     1      7.0205    0.0081 

                     Phi Coefficient                       0.5649 

                     Contingency Coefficient               0.4918 

                     Cramer's V                            0.5649 
 



Edited printout for problem #4: 
 
 

                                       The FREQ Procedure 

 

                                 Table of comp_sat by hospital 

 

                          comp_sat     hospital 

 

                          Frequency‚ 

                          Percent  ‚ 

                          Row Pct  ‚ 

                          Col Pct  ‚A       ‚B       ‚C       ‚  Total 

                          ƒƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒˆ 

                          yes      ‚    180 ‚    411 ‚    285 ‚    876 

                                   ‚  15.75 ‚  35.96 ‚  24.93 ‚  76.64 

                                   ‚  20.55 ‚  46.92 ‚  32.53 ‚ 

                                   ‚  86.96 ‚  74.19 ‚  74.61 ‚ 

                          ƒƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒˆ 

                          no       ‚     27 ‚    143 ‚     97 ‚    267 

                                   ‚   2.36 ‚  12.51 ‚   8.49 ‚  23.36 

                                   ‚  10.11 ‚  53.56 ‚  36.33 ‚ 

                                   ‚  13.04 ‚  25.81 ‚  25.39 ‚ 

                          ƒƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒˆ 

                          Total         207      554      382     1143 

                                      18.11    48.47    33.42   100.00 

 

 

 

                          Statistics for Table of comp_sat by hospital 

 

                     Statistic                     DF       Value      Prob 

                     ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ 

                     Chi-Square                     2     15.0484    0.0005 

                     Likelihood Ratio Chi-Square    2     16.6791    0.0002 

                     Mantel-Haenszel Chi-Square     1      8.4179    0.0037 

                     Phi Coefficient                       0.1147 

                     Contingency Coefficient               0.1140 

                     Cramer's V                            0.1147 

 



Edited printout for problem #5: 
 
 

                                       The FREQ Procedure 

 

                                      Table of MUSC by USC 

 

                              MUSC      USC 

 

                              Frequency‚ 

                              Percent  ‚ 

                              Row Pct  ‚ 

                              Col Pct  ‚accept  ‚decline ‚  Total 

                              ƒƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒˆ 

                              accept   ‚     33 ‚      5 ‚     38 

                                       ‚  30.84 ‚   4.67 ‚  35.51 

                                       ‚  86.84 ‚  13.16 ‚ 

                                       ‚  76.74 ‚   7.81 ‚ 

                              ƒƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒˆ 

                              decline  ‚     10 ‚     59 ‚     69 

                                       ‚   9.35 ‚  55.14 ‚  64.49 

                                       ‚  14.49 ‚  85.51 ‚ 

                                       ‚  23.26 ‚  92.19 ‚ 

                              ƒƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒˆ 

                              Total          43       64      107 

                                          40.19    59.81   100.00 

 

 

 

                              Statistics for Table of MUSC by USC 

 

                                         McNemar's Test 

                                  ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ 

                                  Statistic (S)         1.6667 

                                  DF                         1 

                                  Asymptotic Pr >  S    0.1967 

                                  Exact      Pr >= S    0.3018 

 

 

 

                                    Simple Kappa Coefficient 

                                ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ 

                                Kappa (K)                 YYYYYY 

                                ASE                       0.0706 

                                95% Lower Conf Limit      0.5643 

                                95% Upper Conf Limit      0.8412 

 

 


