Chi-square tests for tables

Example 1
options  linesize=54  pagesize=55;

data  one;

  infile  'D:\sta4102a\descriptive2\grades.dat';

  input  id $ gender $ year quiz exam1 exam2 lab finexam;

  quiz = quiz*2;

  finexam = finexam/2 + 10;

  course = 0.1*quiz + 0.2*(exam1+exam2) + 0.1*lab +           

            0.4*finexam;

  course = course/100;

       if course >= 0.90 then coursltr = 'A';

  else if 0.90 > course >= 0.80 then coursltr = 'B';

  else if 0.80 > course >= 0.70 then coursltr = 'C';

  else if 0.70 > course >= 0.60 then coursltr = 'D';

  else if 0.60 > course         then coursltr = 'F';

  if quiz > 90 and (exam1 >80 or exam2 > 80) then   

           outcome='expected  ';

  else     outcome='unexpected';

run;

proc means;

  var course quiz exam1 exam2 lab finexam;

  title 'Summary Statistics from Statistics Class';

run;

proc freq;

  tables coursltr coursltr*year gender*year outcome*gender   

                           / chisq expected;

  title 'Grades from Statistics Class';

run;

                             Summary Statistics from Statistics Class                            

                                       The MEANS Procedure

          Variable     N            Mean         Std Dev         Minimum         Maximum

          ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ

          course      49       0.8404286       0.1056415       0.5590000       1.0040000

          quiz        49      85.6734694      13.1234329      40.0000000     100.0000000

          exam1       49      80.5306122      17.5856263      33.0000000     100.0000000

          exam2       49      90.5714286      10.1837289      51.0000000     100.0000000

          lab         49      93.5306122       6.8132898      63.0000000     100.0000000

          finexam     49      79.7551020      13.8688509      47.0000000     105.5000000

          ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ

The FREQ Procedure

                                                       Cumulative    Cumulative

                  coursltr    Frequency     Percent     Frequency      Percent

                  ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ

                  A                 15       30.61            15        30.61

                  B                 21       42.86            36        73.47

                  C                  6       12.24            42        85.71

                  D                  5       10.20            47        95.92

                  F                  2        4.08            49       100.00

Chi-Square Test

for Equal Proportions

                                      ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ

                                      Chi-Square    25.5918

                                      DF                  4

                                      Pr > ChiSq     <.0001

                                         Sample Size = 49

The FREQ Procedure

Table of coursltr by year

                           coursltr     year

                           Frequency‚

                           Expected ‚

                           Percent  ‚

                           Row Pct  ‚

                           Col Pct  ‚       2‚       3‚       4‚  Total

                           ƒƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒˆ

                           A        ‚      0 ‚      6 ‚      9 ‚     15

                                    ‚ 0.6122 ‚ 7.0408 ‚ 7.3469 ‚

                                    ‚   0.00 ‚  12.24 ‚  18.37 ‚  30.61

                                    ‚   0.00 ‚  40.00 ‚  60.00 ‚

                                    ‚   0.00 ‚  26.09 ‚  37.50 ‚

                           ƒƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒˆ

                           B        ‚      2 ‚      8 ‚     11 ‚     21

                                    ‚ 0.8571 ‚ 9.8571 ‚ 10.286 ‚

                                    ‚   4.08 ‚  16.33 ‚  22.45 ‚  42.86

                                    ‚   9.52 ‚  38.10 ‚  52.38 ‚

                                    ‚ 100.00 ‚  34.78 ‚  45.83 ‚

                           ƒƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒˆ

                           C        ‚      0 ‚      4 ‚      2 ‚      6

                                    ‚ 0.2449 ‚ 2.8163 ‚ 2.9388 ‚

                                    ‚   0.00 ‚   8.16 ‚   4.08 ‚  12.24

                                    ‚   0.00 ‚  66.67 ‚  33.33 ‚

                                    ‚   0.00 ‚  17.39 ‚   8.33 ‚

                           ƒƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒˆ

                           D        ‚      0 ‚      3 ‚      2 ‚      5

                                    ‚ 0.2041 ‚ 2.3469 ‚  2.449 ‚

                                    ‚   0.00 ‚   6.12 ‚   4.08 ‚  10.20

                                    ‚   0.00 ‚  60.00 ‚  40.00 ‚

                                    ‚   0.00 ‚  13.04 ‚   8.33 ‚

                           ƒƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒˆ

                           F        ‚      0 ‚      2 ‚      0 ‚      2

                                    ‚ 0.0816 ‚ 0.9388 ‚ 0.9796 ‚

                                    ‚   0.00 ‚   4.08 ‚   0.00 ‚   4.08

                                    ‚   0.00 ‚ 100.00 ‚   0.00 ‚

                                    ‚   0.00 ‚   8.70 ‚   0.00 ‚

                           ƒƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒˆ

                           Total           2       23       24       49

                                        4.08    46.94    48.98   100.00

The FREQ Procedure

Statistics for Table of coursltr by year

                      Statistic                     DF       Value      Prob

                      ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ

                      Chi-Square                     8      6.8326    0.5548

                      Likelihood Ratio Chi-Square    8      8.2153    0.4127

                      Mantel-Haenszel Chi-Square     1      1.9370    0.1640

                      Phi Coefficient                       0.3734

                      Contingency Coefficient               0.3498

                      Cramer's V                            0.2640

                       WARNING: 73% of the cells have expected counts less

                                than 5. Chi-Square may not be a valid test.

                                         Sample Size = 49

Table of gender by year

                           gender     year

                           Frequency‚

                           Expected ‚

                           Percent  ‚

                           Row Pct  ‚

                           Col Pct  ‚       2‚       3‚       4‚  Total

                           ƒƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒˆ

                           f        ‚      0 ‚      7 ‚     10 ‚     17

                                    ‚ 0.6939 ‚ 7.9796 ‚ 8.3265 ‚

                                    ‚   0.00 ‚  14.29 ‚  20.41 ‚  34.69

                                    ‚   0.00 ‚  41.18 ‚  58.82 ‚

                                    ‚   0.00 ‚  30.43 ‚  41.67 ‚

                           ƒƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒˆ

                           m        ‚      2 ‚     16 ‚     14 ‚     32

                                    ‚ 1.3061 ‚  15.02 ‚ 15.673 ‚

                                    ‚   4.08 ‚  32.65 ‚  28.57 ‚  65.31

                                    ‚   6.25 ‚  50.00 ‚  43.75 ‚

                                    ‚ 100.00 ‚  69.57 ‚  58.33 ‚

                           ƒƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒˆ

                           Total           2       23       24       49

                                        4.08    46.94    48.98   100.00

The FREQ Procedure

Statistics for Table of gender by year

                      Statistic                     DF       Value      Prob

                      ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ

                      Chi-Square                     2      1.7617    0.4144

                      Likelihood Ratio Chi-Square    2      2.3936    0.3022

                      Mantel-Haenszel Chi-Square     1      1.5029    0.2202

                      Phi Coefficient                       0.1896

                      Contingency Coefficient               0.1863

                      Cramer's V                            0.1896

                       WARNING: 33% of the cells have expected counts less

                                than 5. Chi-Square may not be a valid test.

                                         Sample Size = 49

Table of outcome by gender

                              outcome     gender

                              Frequency  ‚

                              Expected   ‚

                              Percent    ‚

                              Row Pct    ‚

                              Col Pct    ‚f       ‚m       ‚  Total

                              ƒƒƒƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒˆ

                              expected   ‚      8 ‚      9 ‚     17

                                         ‚  5.898 ‚ 11.102 ‚

                                         ‚  16.33 ‚  18.37 ‚  34.69

                                         ‚  47.06 ‚  52.94 ‚

                                         ‚  47.06 ‚  28.13 ‚

                              ƒƒƒƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒˆ

                              unexpected ‚      9 ‚     23 ‚     32

                                         ‚ 11.102 ‚ 20.898 ‚

                                         ‚  18.37 ‚  46.94 ‚  65.31

                                         ‚  28.13 ‚  71.88 ‚

                                         ‚  52.94 ‚  71.88 ‚

                              ƒƒƒƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒˆ

                              Total            17       32       49

                                            34.69    65.31   100.00

The FREQ Procedure

Statistics for Table of outcome by gender

                      Statistic                     DF       Value      Prob

                      ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ

                      Chi-Square                     1      1.7566    0.1850

                      Likelihood Ratio Chi-Square    1      1.7296    0.1885

                      Continuity Adj. Chi-Square     1      1.0203    0.3124

                      Mantel-Haenszel Chi-Square     1      1.7208    0.1896

                      Phi Coefficient                       0.1893

                      Contingency Coefficient               0.1860

                      Cramer's V                            0.1893

Fisher's Exact Test

                                ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ

                                Cell (1,1) Frequency (F)         8

                                Left-sided Pr <= F          0.9487

                                Right-sided Pr >= F         0.1563

                                Table Probability (P)       0.1049

                                Two-sided Pr <= P           0.2191

                                         Sample Size = 49
