SAS Odds Ratio and Prevalence Ratio for Unmatched 2 by 2 Table, 
McNemar's Test and Cohen's Kappa for Matched Frequency Data
/***********************************************************

 This example illustrates:

      How to create user-defined formats

      How to recode continuous variables into ordinal categories

      How to merge two data sets by a common key variable

 The following tests/stat methods are illustrated:

      Chi-square test, Odds Ratio and Risk Ratio for a 2x2 table

      Paired ttest for matched continuous data

      McNemar's test of symmetry for matched categorical data
      Cohen's Kappa measure of agreement for matched categorical data      

 Procs used:

      Proc Format
      Proc Means

      Proc Freq

 Filename: frequencies_lecture2.sas

************************************************************/

Create the Data Set:

First, we create the permanent SAS dataset, b510.werner, using a data step. We also create user-defined formats to make our output look nicer and be easier to read.
OPTIONS FORMCHAR="|----|+|---+=|-/\<>*";

OPTIONS NODATE PAGENO=1 FORMDLIM=" ";

PROC FORMAT;

     VALUE AGEFMT     1 = "1: Age 19-29"

                      2 = "2: Age 30-39"

                      3 = "3: Age >39";

     VALUE HIAGEFMT   1 = "1: Age >39"

                      2 = "2: Age <=39";

     VALUE HICHOLFMT  1 = "1: Chol >=240"

                      2 = "2: Chol <240";

     VALUE CHOLCATFMT 1 = "1: Chol <200"

                      2 = "2: Chol 200-239"



          3 = "3: Chol >=240";

     VALUE PILLFMT    1 = "1: Pill"

                      2 = "2: No Pill";

     VALUE WTFMT      1 = "1: Wt <120kg"

                      2 = "2: Wt 120-139kg"

                      3 = "3: Wt >=140kg";

     VALUE HIBMIFMT   1 = "1: BMI>23"

                      2 = "2: BMI<=23"; RUN;

libname b510 "c:\documents and settings\kwelch\desktop\b510";

DATA B510.WERNER;

  INFILE "werner2.dat";

  INPUT ID 1-4 AGE 5-8 HT 9-12 WT 13-16

        PILL 17-20 CHOL 21-24  ALB 25-28

        CALC 29-32 URIC 33-36  PAIR 37-39;

  IF HT   = 999 then HT   = .;

  IF WT   = 999 then WT   = .;

  IF ALB  =  99 then ALB  = .;

  IF CALC =  99 then CALC = .;

  IF URIC =  99 then URIC = .;

  WTKG = WT*.39;

  HTCM = HT*2.54;

  BMI  = WTKG/(HTCM/100)**2;

  IF BMI > 23   then HIBMI = 1;

  IF 0<=BMI<=23 then HIBMI = 2;

   IF AGE NOT=. THEN DO;

     IF AGE <= 29 THEN AGEGROUP=1;

     IF AGE  > 29 AND AGE <= 39 THEN AGEGROUP=2;

     IF AGE  > 39 THEN AGEGROUP=3;

     IF AGE >  39 THEN HIAGE=1;

     IF AGE <= 39 THEN HIAGE=2;

   END;

   IF CHOL >= 400 OR CHOL < 100 THEN CHOL=.;

   IF CHOL NOT=. THEN DO;

       IF CHOL >=  240 THEN HICHOL=1;


 IF CHOL <   240 THEN HICHOL=2;


 IF CHOL <   200 THEN CHOLCAT=1;


 IF CHOL >=  200 AND CHOL < 240 THEN CHOLCAT=2;


 IF CHOL >=  240 THEN CHOLCAT=3;

   END;

  IF WT NOT=. THEN DO;

     IF WT  < 120 THEN WTCAT=1;

     IF WT >= 120 AND WT < 140 THEN WTCAT=2;

     IF WT >= 140 THEN WTCAT=3;

  END;

 DROP WTKG HTCM;

RUN;

Two by two table for independent data:

We look at a 2 by 2 table (so-called because the row variable has two levels and the column variable also has two levels). Note that the table is set up so that the risk factor (HIAGE) is the row variable and the outcome of interest (HICHOL) is the column variable. 

Both variables in this table are coded so that the category of interest is the lowest (first) level of the variable. For HIAGE: 1=the high age category and 2= the low age category. For HICHOL: 1=the high cholesterol category and 2= the low cholesterol category. This coding scheme makes it easier to read the Odds Ratio and Risk Ratio that SAS will calculate for this table. 

We concentrate on the output "Estimates of the Relative Risk (Row1/Row2)". The Odds ratio (1st row in this portion of the output) is appropriate for either a prospective or retrospective study, while the Relative Risk (Col 1 Risk) is appropriate for a prevalence ratio from a cross-sectional study or a risk ratio from a prospective study. Also, notice that the Odds Ratio (4.2) is not a good estimate of the Risk Ratio (1.96) because the outcome is not rare (the proportion of subjects with Hichol is greater than 10% in both Age Groups).  
/*2 x 2 table with Odds Ratio and Prevalence Ratio */
TITLE "2x2 TABLE";

PROC FREQ DATA=B510.WERNER ORDER=INTERNAL;

     TABLES HIAGE*HICHOL / CHISQ EXPECTED relrisk;

     FORMAT  HIAGE HIAGEFMT. HICHOL HICHOLFMT.;

RUN;
                                                         2x2 TABLE                                                       

                                                     The FREQ Procedure

                                                  Table of HIAGE by HICHOL

                                           HIAGE        HICHOL

                                           Frequency   |

                                           Expected    |

                                           Percent     |

                                           Row Pct     |

                                           Col Pct     |1: Chol |2: Chol |  Total

                                                       |>=240   |<240    |

                                           ------------+--------+--------+

                                           1: Age >39  |     42 |     18 |     60

                                                       | 28.065 | 31.935 |

                                                       |  22.58 |   9.68 |  32.26

                                                       |  70.00 |  30.00 |

                                                       |  48.28 |  18.18 |

                                           ------------+--------+--------+

                                           2: Age <=39 |     45 |     81 |    126

                                                       | 58.935 | 67.065 |

                                                       |  24.19 |  43.55 |  67.74

                                                       |  35.71 |  64.29 |

                                                       |  51.72 |  81.82 |

                                           ------------+--------+--------+

                                           Total             87       99      186

                                                          46.77    53.23   100.00

                                                   Frequency Missing = 2

                                          Statistics for Table of HIAGE by HICHOL

                                   Statistic                     DF       Value      Prob

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

                                   Chi-Square                     1     19.1914    <.0001

                                   Likelihood Ratio Chi-Square    1     19.5296    <.0001

                                   Continuity Adj. Chi-Square     1     17.8389    <.0001

                                   Mantel-Haenszel Chi-Square     1     19.0882    <.0001

                                   Phi Coefficient                       0.3212

                                   Contingency Coefficient               0.3058

                                   Cramer's V                            0.3212

                                                    Fisher's Exact Test

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

                                             Cell (1,1) Frequency (F)        42

                                             Left-sided Pr <= F          1.0000

                                             Right-sided Pr >= F      1.045E-05

                                             Table Probability (P)    8.118E-06

                                             Two-sided Pr <= P        1.741E-05

                                        Estimates of the Relative Risk (Row1/Row2)

                             Type of Study                   Value       95% Confidence Limits

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

                             Case-Control (Odds Ratio)      4.2000        2.1674        8.1389

                             Cohort (Col1 Risk)             1.9600        1.4711        2.6113

                             Cohort (Col2 Risk)             0.4667        0.3104        0.7017

                                                Effective Sample Size = 186

                                                   Frequency Missing = 2

Create a Matched Data Set:

We now create a matched data set for the Werner Birth Control Data, matching on PAIR (participants were matched on AGE). First, we split our original b510.werner data set into two datasets: PILL_DAT and NOPILL_DAT, based on the value of the variable, PILL. Those with PILL=1 go to PILL_DAT and those with PILL=2 go to NOPILL_DAT. We then sort both datasets by PAIR, and finally, we merge the two datasets by PAIR, using a Data Step. This data step is complicated by the fact that we need to rename the variables before merging to avoid over-writing the values of one variable with the values from another with the same name.
/*************************************************

 Create a matched dataset, matched by PAIR

***************************************************/

/*First, create two separate data sets

  PILL_DAT and NOPILL_DAT*/

data pill_dat nopill_dat;

  set b510.werner;

  if pill = 1 then output pill_dat;

  if pill = 2 then output nopill_dat;

run;

proc sort data=pill_dat;

  by pair;

run;

proc sort data=nopill_dat;

  by pair;

run;

data b510.werner_matched;

  merge pill_dat(rename = (ID=ID1 AGE=AGE1 HT=HT1

                           WT=WT1 PILL=PILL1 CHOL=CHOL1

                           ALB=ALB1 CALC=CALC1 URIC=URIC1





   BMI=BMI1 HIBMI=HIBMI1





   AGEGROUP=AGEGROUP1





   HIAGE=HIAGE1





   HICHOL=HICHOL1




         CHOLCAT=CHOLCAT1




         WTCAT=WTCAT1))

        nopill_dat(rename =(ID=ID2 AGE=AGE2 HT=HT2

                           WT=WT2 PILL=PILL2 CHOL=CHOL2

                           ALB=ALB2 CALC=CALC2 URIC=URIC2





   BMI=BMI2 HIBMI=HIBMI2





   AGEGROUP=AGEGROUP2





   HIAGE=HIAGE2





   HICHOL=HICHOL2





   CHOLCAT=CHOLCAT2




         WTCAT=WTCAT2)) ;

  by pair;

run;
We look at descriptive statistics for our matched data set, using Proc Means.

title "Descriptive Statistics for Matched Data";

proc means data=b510.werner_matched;

run;
Notice that we now have only 94 observations (one for each of the 94 pairs of data), rather than our original data set with 188 observations. We also have twice as many variables. One version of each variable for the PILL person in the pair (e.g., CHOL1) and a second version of the variable (e.g., CHOL2) for the non-PILL person in the pair. 

                                          Descriptive Statistics for Matched Data                                         

                                                    The MEANS Procedure

                      Variable      N            Mean         Std Dev         Minimum         Maximum

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

                      ID1          94         1250.49     922.9355078       3.0000000         3506.00

                      AGE1         94      33.8191489      10.1398424      19.0000000      55.0000000

                      HT1          92      64.0869565       2.4924156      57.0000000      69.0000000

                      WT1          93     130.1505376      18.8869326      95.0000000     195.0000000

                      PILL1        94       1.0000000               0       1.0000000       1.0000000

                      CHOL1        94     232.9680851      43.4915520     155.0000000     335.0000000

                      ALB1         92       4.1978261       0.3451320       3.2000000       5.0000000

                      CALC1        92       9.9891304       0.5034947       8.6000000      11.1000000

                      URIC1        93       4.7419355       1.0351772       2.5000000       7.8000000

                      PAIR         94      47.5000000      27.2794184       1.0000000      94.0000000

                      BMI1         91      19.0666542       2.4815518      15.2305671      29.6996059

                      HIBMI1       91       1.8901099       0.3144855       1.0000000       2.0000000

                      AGEGROUP1    94       1.9255319       0.8454732       1.0000000       3.0000000

                      HIAGE1       94       1.6808511       0.4686463       1.0000000       2.0000000

                      HICHOL1      94       1.5425532       0.5008572       1.0000000       2.0000000

                      CHOLCAT1     94       2.2127660       0.8148137       1.0000000       3.0000000

                      WTCAT1       93       1.9892473       0.7146696       1.0000000       3.0000000

                      ID2          94         1947.44         1072.19      15.0000000         3519.00

                      AGE2         94      33.8191489      10.1398424      19.0000000      55.0000000

                      HT2          94      64.9255319       2.4196301      59.0000000      71.0000000

                      WT2          93     133.1935484      22.2926475      94.0000000     215.0000000

                      PILL2        94       2.0000000               0       2.0000000       2.0000000

                      CHOL2        92     239.4021739      41.5620970     160.0000000     390.0000000

                      ALB2         94       4.0265957       0.3517011       3.2000000       4.7000000

                      CALC2        93       9.9354839       0.4557949       8.8000000      10.8000000

                      URIC2        94       4.7989362       1.2714816       2.2000000       9.9000000

                      BMI2         93      19.0804431       2.7783855      15.2540628      28.5458904

                      HIBMI2       93       1.9139785       0.2819156       1.0000000       2.0000000

                      AGEGROUP2    94       1.9255319       0.8454732       1.0000000       3.0000000

                      HIAGE2       94       1.6808511       0.4686463       1.0000000       2.0000000

                      HICHOL2      92       1.5217391       0.5022643       1.0000000       2.0000000

                      CHOLCAT2     92       2.3152174       0.7402012       1.0000000       3.0000000

                      WTCAT2       93       2.0752688       0.7834783       1.0000000       3.0000000

                      -------------------------------------------------------------------------------
Paired t-test:

For the sake of continuity with previous handouts, we now illustrate how to carry out a paired t-test to compare the mean of the continuous variable CHOL for each member of the pair (pill vs. no pill). Note that only 92 of the 94 pairs have data on CHOL1 and CHOL2.
title "Paired t-test for matched continuous data";

proc ttest data=b510.werner_matched;

  paired chol1*chol2;

run;
                                         Paired t-test for matched continuous data                                       

                                                    The TTEST Procedure

                                                 Difference:  CHOL1 - CHOL2

                                N        Mean     Std Dev     Std Err     Minimum     Maximum

                               92     -6.1848     59.5392      6.2074      -145.0       155.0

                                   Mean       95% CL Mean        Std Dev      95% CL Std Dev

                                -6.1848    -18.5150   6.1454     59.5392     52.0040  69.6484

                                                   DF    t Value    Pr > |t|
                                                   91      -1.00      0.3217
McNemar's Test of Symmetry for Matched Categorical Data:

We now look at McNemar's test of symmetry to compare the proportion of subjects taking the pill who have high cholesterol vs. the proportion of subjects not taking the pill who have high cholesterol. We compare these matched proportions by using the agree option in our tables statement. Note that the usual Pearson chisquare test would not be appropriate for this matched data. 
title "McNemar's test for matched categorical data";

proc freq data=b510.werner_matched;

  tables hichol1*hichol2 / agree;

  format hichol1 hichol2 hicholfmt.;

run;
When we check the output below, we see again that 92 pairs are included in this cross-tabulation for the matched categorical data. Looking at the marginal percentages, we see that 45.65% of the participants who were taking the pill (n=42) had high cholesterol, while 47.83% of those not taking the pill had high cholesterol (n=44). The McNemar's test is non-significant (χ2 1df = 0.0909, p=0.7630), as we had expected based on the percentages in the two groups. Note that we don't wish to assess the output from Cohen's Kappa, and although it is produced when the agree option is used, we do not include it here.
                                        McNemar's test for matched categorical data                                       

                                                     The FREQ Procedure

                                                Table of HICHOL1 by HICHOL2

                                          HICHOL1        HICHOL2

                                          Frequency     |

                                          Percent       |

                                          Row Pct       |

                                          Col Pct       |1: Chol |2: Chol |  Total

                                                        |>=240   |<240    |

                                          --------------+--------+--------+

                                          1: Chol >=240 |     21 |     21 |     42
                                                        |  22.83 |  22.83 |  45.65
                                                        |  50.00 |  50.00 |

                                                        |  47.73 |  43.75 |

                                          --------------+--------+--------+

                                          2: Chol <240  |     23 |     27 |     50

                                                        |  25.00 |  29.35 |  54.35

                                                        |  46.00 |  54.00 |

                                                        |  52.27 |  56.25 |

                                          --------------+--------+--------+

                                          Total               44       48       92

                                                           47.83    52.17   100.00

                                                   Frequency Missing = 2

                                         Statistics for Table of HICHOL1 by HICHOL2

                                                      McNemar's Test

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

                                                  Statistic (S)    0.0909

                                                  DF                    1

                                                  Pr > S           0.7630

                                                 Effective Sample Size = 92

                                                   Frequency Missing = 2
Assessing Agreement for Matched Categorical Data: Cohen's Kappa

We now look at two examples using Cohen’s Kappa, which is a chance-corrected measure of agreement for matched data. This time we create a temporary SAS data set by entering the data in the SAS program editor. We then create a user-defined format for the ratings given by each examiner. These formats also will be temporary and will be stored in the WORK library. We are looking at the GRADERS data set, which is used to assess the agreement between two graders of the same English Essay Exam. Each CANDIDATE is assessed by both GRADERs. All data for a given candidate are entered on the same row, and each GRADER gives the CANDIDATE a rating of 0 to 4, where 0 is terrible and 4 is excellent.
*----------------COHEN'S KAPPA FOR INTER-RATER RELIABILITY;

DATA GRADERS;

 INPUT CANDIDATE EXAMINERA EXAMINERB;

 CARDS;

 1      1      2

 2      0      0

 3      0      0

 4      2      2

 5      0      0

 6      4      3

 7      0      0

 8      0      0

 9      0      0

10      2      3

11      1      2

12      2      3

13      0      1

14      4      3

15      4      3

16      1      2

17      0      2

18      1      2

19      2      3

20      0      0

21      2      3

22      4      4

23      0      0

24      0      0

25      4      3

26      0      2

27      1      2

28      3      4

29      2      3

;

proc format;

  value ratingfmt 0="Terrible"

                  1="So-So"

                  2="Moderate"




3="Good"

                  4="Excellent";

run;

In  this case we exclude the SymmetryTest portion of the output, using an ODS exclude statement.

title1 "Matched Data";

title2 "Agreement for Two Graders";

ods exclude SymmetryTest;

PROC FREQ DATA=GRADERS order=internal;

  TABLES EXAMINERA * EXAMINERB / AGREE nocol norow ;
  format examinera examinerb ratingfmt.;
RUN;

                                         Matched Data       

                                   Agreement for Two Graders

                                      The FREQ Procedure

                                Table of EXAMINERA by EXAMINERB

                EXAMINERA     EXAMINERB

                Frequency |

                Percent   |Terrible|So-So   |Moderate|Good    |Excellen|  Total

                          |        |        |        |        |t       |

                ----------+--------+--------+--------+--------+--------+

                Terrible  |      9 |      1 |      2 |      0 |      0 |     12

                          |  31.03 |   3.45 |   6.90 |   0.00 |   0.00 |  41.38

                ----------+--------+--------+--------+--------+--------+

                So-So     |      0 |      0 |      5 |      0 |      0 |      5

                          |   0.00 |   0.00 |  17.24 |   0.00 |   0.00 |  17.24

                ----------+--------+--------+--------+--------+--------+

                Moderate  |      0 |      0 |      1 |      5 |      0 |      6

                          |   0.00 |   0.00 |   3.45 |  17.24 |   0.00 |  20.69

                ----------+--------+--------+--------+--------+--------+

                Good      |      0 |      0 |      0 |      0 |      1 |      1

                          |   0.00 |   0.00 |   0.00 |   0.00 |   3.45 |   3.45

                ----------+--------+--------+--------+--------+--------+

                Excellent |      0 |      0 |      0 |      4 |      1 |      5

                          |   0.00 |   0.00 |   0.00 |  13.79 |   3.45 |  17.24

                ----------+--------+--------+--------+--------+--------+

                Total            9        1        8        9        2       29

                             31.03     3.45    27.59    31.03     6.90   100.00

                          Statistics for Table of EXAMINERA by EXAMINERB

                                       Kappa Statistics

                 Statistic          Value       ASE     95% Confidence Limits

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

                 Simple Kappa      0.2103    0.0852       0.0433       0.3773

                 Weighted Kappa    0.5797    0.0717       0.4391       0.7203

                                       Sample Size = 29

This output gives Cohen’s Kappa and Weighted Kappa, plus a 95% Confidence Interval for each of these statistics. However, these confidence intervals cannot be used as a substitute for a statistical test, because they are not calculated under H0:(=0. 
We rerun the commands, requesting test statistics for Kappa and Weighted Kappa, using a test statement.

title "Matched Data";

title2 "Test for Kappa and Weighted Kappa";

ods exclude symmetrytest;

PROC FREQ DATA=GRADERS order=internal;

  TABLES EXAMINERA * EXAMINERB / AGREE nocol norow ;

  test kappa wtkap;

RUN;

The additional output generated by the test statement is shown below. Notice that there is now an additional value for ASE (Asymptotic Standard Error) of Kappa under H0. This is what is used to generate the asymptotic test of H0. You will also see that the ASE under H0 is different from the ASE. SAS also tells you the null hypothesis that it is testing. 
                      Statistics for Table of EXAMINERA by EXAMINERB

                                   Simple Kappa Coefficient

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

                               Kappa                     0.2103

                               ASE                       0.0852

                               95% Lower Conf Limit      0.0433

                               95% Upper Conf Limit      0.3773

                                    Test of H0: Kappa = 0

                               ASE under H0              0.0857

                               Z                         2.4544

                               One-sided Pr >  Z         0.0071

                               Two-sided Pr > |Z|        0.0141

                        Statistics for Table of EXAMINERA by EXAMINERB

                                  Weighted Kappa Coefficient

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

                               Weighted Kappa            0.5797

                               ASE                       0.0717

                               95% Lower Conf Limit      0.4391

                               95% Upper Conf Limit      0.7203

                                Test of H0: Weighted Kappa = 0

                               ASE under H0              0.1231

                               Z                         4.7110

                               One-sided Pr >  Z         <.0001

                               Two-sided Pr > |Z|        <.0001

                                       Sample Size = 29
Entering Data for a Table using Frequency Weights:

You can enter data for a table using frequency weights. This is useful for any table, not just one for matched data. In this example, we are comparing the assessments of the skin condition of a group of patients by two dermatologists. The rating by the first dermatologist is called DERM1, and the rating by the second dermatologist is called DERM2. The variable COUNT represents the frequency of occurrence of each combination of DERM1 value and DERM2. In the output below, note that the total count for the data set is 88, even though we entered only 16 values (all possible combinations of values for DERM1 and DERM2).

When entering data in this way, be sure to use a weight statement. Exact tests have been requested using the exact statement, with the mc (Monte Carlo) option, to prevent the exact calculations from taking too long to complete.
We also use the order=data option in the syntax for this procedure, so SAS will order the table in the same way as the data were input, rather than in alphabetic (the default) order.  We use the ods exclude=symmetrytest statement to exclude McNemar's test of symmetry from this output.
/* Agreement Study Example, Using Character Variables with Frequencies as Weights */
title  "Matched data";

title2 "Count represents number of cases";

data SkinCondition;

      input derm1 $ derm2 $ count;

      cards;

   terrible terrible 10

   terrible     poor 4

   terrible marginal 1

   terrible    clear 0

   poor     terrible 5

   poor         poor 10

   poor     marginal 12

   poor        clear 2

   marginal terrible 2

   marginal     poor 4

   marginal marginal 12

   marginal    clear 5

   clear    terrible 0

   clear        poor 2

   clear    marginal 6

   clear       clear 13

   ;
title "Agreement of two raters on skin condition";

ods exclude symmetrytest;

proc freq data=SkinCondition order=data;

      weight count;

      tables derm1*derm2 / agree nocol norow;

      exact kappa wtkap / mc;

run;
                           Agreement of two raters on skin condition                         

                                      The FREQ Procedure

                                    Table of derm1 by derm2

                     derm1     derm2

                     Frequency|

                     Percent  |terrible|poor    |marginal|clear   |  Total

                     ---------+--------+--------+--------+--------+

                     terrible |     10 |      4 |      1 |      0 |     15

                              |  11.36 |   4.55 |   1.14 |   0.00 |  17.05

                     ---------+--------+--------+--------+--------+

                     poor     |      5 |     10 |     12 |      2 |     29

                              |   5.68 |  11.36 |  13.64 |   2.27 |  32.95

                     ---------+--------+--------+--------+--------+

                     marginal |      2 |      4 |     12 |      5 |     23

                              |   2.27 |   4.55 |  13.64 |   5.68 |  26.14

                     ---------+--------+--------+--------+--------+

                     clear    |      0 |      2 |      6 |     13 |     21

                              |   0.00 |   2.27 |   6.82 |  14.77 |  23.86

                     ---------+--------+--------+--------+--------+

                     Total          17       20       31       20       88

                                 19.32    22.73    35.23    22.73   100.00

                            Statistics for Table of derm1 by derm2

                                   Simple Kappa Coefficient

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

                               Kappa (K)                 0.3449

                               ASE                       0.0724

                               95% Lower Conf Limit      0.2030

                               95% Upper Conf Limit      0.4868

                                    Test of H0: Kappa = 0

                               ASE under H0              0.0612

                               Z                         5.6366

                               One-sided Pr >  Z         <.0001

                               Two-sided Pr > |Z|        <.0001

                           Monte Carlo Estimates for the Exact Test

                              One-sided Pr >=  K

                              Estimate                    0.0000

                              99% Lower Conf Limit        0.0000

                              99% Upper Conf Limit     4.604E-04

                              Two-sided Pr >= |K|

                              Estimate                    0.0000

                              99% Lower Conf Limit        0.0000

                              99% Upper Conf Limit     4.604E-04

                              Number of Samples            10000

                              Initial Seed             783358001

                                  Weighted Kappa Coefficient

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

                               Weighted Kappa (K)        0.5082

                               ASE                       0.0655

                               95% Lower Conf Limit      0.3798

                               95% Upper Conf Limit      0.6366

                                Test of H0: Weighted Kappa = 0

                               ASE under H0              0.0739

                               Z                         6.8766

                               One-sided Pr >  Z         <.0001

                               Two-sided Pr > |Z|        <.0001

                           Monte Carlo Estimates for the Exact Test

                              One-sided Pr >=  K

                              Estimate                    0.0000

                              99% Lower Conf Limit        0.0000

                              99% Upper Conf Limit     4.604E-04

                              Two-sided Pr >= |K|

                              Estimate                    0.0000

                              99% Lower Conf Limit        0.0000

                              99% Upper Conf Limit     4.604E-04

                              Number of Samples            10000

                              Initial Seed            1276579046

                                     Sample Size = 88
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