Appendix 2.1:  Using STATA for kappa calculations.

1. One observation per subject

If you are calculating kappa from your own dataset, most often you will have one record per subject in the study, and variables for the ratings of different observers.  The first 5 records of your dataset might look something like the example below, ratings of two observers' neurological examinations of 5-year old children. (Note ex1 is Clyde's exam and ex2 is Susan's):

.use kappaneuroexample.dta

. list in 1/5

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

  |    id                     ex1                     ex2 |

  |-------------------------------------------------------|

  | 14033   2 Normal/Questionable          3 Abnl-Minimal |

  | 14343                1 Normal                1 Normal |

  | 14377          3 Abnl-Minimal          3 Abnl-Minimal |

  | 15155                1 Normal   2 Normal/Questionable |

  | 15171                1 Normal                1 Normal |

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

The whole dataset can be tabulated as follows:

. tabu ex1 ex2

                      |                Susan's Exam

         Clyde's Exam |  1 Normal  2 Normal/  3 Abnl-Mi  4 Abnl-Mo |     Total

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

             1 Normal |        46         19          0          0 |        65 

2 Normal/Questionable |         0         16          5          0 |        21 

       3 Abnl-Minimal |         0          4          6          2 |        12 

      4 Abnl-Moderate |         0          1          1          0 |         2 

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

                Total |        46         40         12          2 |       100 

For a dataset organized like this, the command and output for (unweighted) kappa would be:

. kap ex1 ex2

             Expected

Agreement   Agreement     Kappa   Std. Err.         Z      Prob>Z

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

  68.00%      39.78%     0.4686     0.0684       6.86      0.0000

[Note the "kappa" command (as opposed to "kap") expects data in a different format-- see help kappa.]

2.  Data in tabular form

If you have data in tabular form, perhaps because you want to check someone else's kappa calculation or do a homework problem, your dataset will have one record (i.e., one row of data) per cell of the table.  For example, the data in EBD Table 2-1 could be summarized like this:

     | ex1   ex2   freq |

     |------------------|

  1. |   1     1     20 |

  2. |   1     2     15 |

  3. |   2     1     10 |

  4. |   2     2     55 |

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

The Stata command and output look like: 

. kap obs1 obs2 [fw=freq]

             Expected

Agreement   Agreement     Kappa   Std. Err.         Z      Prob>Z

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

  85.00%      71.00%     0.4828     0.0985       4.90      0.0000

(The [fw=freq] option is common to many Stata commands.  It means to weight the observations by the variable called "freq".)

If you are entering a 2x2 table only, there's a short cut.  If you use the csi command, with the ex option, it will create a 2x2 table for you!

. clear

. qui csi 20 15 10 55, ex  /*qui means "quietly," i.e., suppress output*/

. list

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

     | row   col   pop |

     |-----------------|

  1. |   1     1    20 |

  2. |   1     2    15 |

  3. |   2     1    10 |

  4. |   2     2    55 |

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

. rename row ex1

. rename col ex2

. rename pop freq

. tabu ex1 ex2 [fw=freq]

           |          ex2

       ex1 |         1          2 |     Total

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

         1 |        20         15 |        35 

         2 |        10         55 |        65 

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

     Total |        30         70 |       100 

If you wanted to enter data in tabular form for a 4x4 table like the 4 ( 4 table on page 1, you would assign numbers (in order) to the categories, and just enter the data into the data editor like this:

. list

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

     | var1  var2  var3 |

     |------------------|

  1. |   1     1     46 |

  2. |   1     2     19 |

  3. |   1     3      0 |

  4. |   1     4      0 |

  5. |   2     1      0 |

     |------------------|

  6. |   2     2     16 |

  7. |   2     3      5 |

  8. |   2     4      0 |

  9. |   3     1      0 |

 10. |   3     2      4 |

     |------------------|

 11. |   3     3      6 |

 12. |   3     4      2 |

 13. |   4     1      0 |

 14. |   4     2      1 |

 15. |   4     3      1 |

     |------------------|

 16. |   4     4      0 |

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

Then you could rename them:

. rename var1 ex1

. rename var2 ex2

. rename var3 freq
Confirm that it worked:

. tabu ex1 ex2 [fw=freq]

           |                     ex2

       ex1 |         1          2          3          4 |     Total

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

         1 |        46         19          0          0 |        65 

         2 |         0         16          5          0 |        21 

         3 |         0          4          6          2 |        12 

         4 |         0          1          1          0 |         2 

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

     Total |        46         40         12          2 |       100 

…and then do Kappa:

. kap ex1 ex2 [fw=freq]

             Expected

Agreement   Agreement     Kappa   Std. Err.         Z      Prob>Z

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

  68.00%      39.78%     0.4686     0.0684       6.86      0.0000

Note:  if you enter TEXT (including spaces) instead of a number in the data editor, Stata will create a STRING variable, and this won't work.  You can use destring to fix it, or just clear the dataset and start again, being careful only to enter numbers.



3.  Weighted kappa

Stata makes it easy to calculate weighted kappa, using the ,w(w) or w(w2) options.  (You can also define your own weights -- see help kappa.)  A nice feature is that Stata prints out the weights it using.  Let's look at linear and quadratic weighted kappa for the neurological exam dataset:

. kap ex1 ex2, w(w)

Ratings weighted by:

   1.0000   0.6667   0.3333   0.0000

   0.6667   1.0000   0.6667   0.3333

   0.3333   0.6667   1.0000   0.6667

   0.0000   0.3333   0.6667   1.0000

             Expected

Agreement   Agreement     Kappa   Std. Err.         Z      Prob>Z

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

  89.00%      73.60%     0.5833     0.0732       7.97      0.0000

For quadratic-weighted Kappa, just specify w(w2):

. kap ex1 ex2, w(w2)

Ratings weighted by:

   1.0000   0.8889   0.5556   0.0000

   0.8889   1.0000   0.8889   0.5556

   0.5556   0.8889   1.0000   0.8889

   0.0000   0.5556   0.8889   1.0000

             Expected

Agreement   Agreement     Kappa   Std. Err.         Z      Prob>Z

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

  96.11%      86.49%     0.7122     0.0970       7.34      0.0000

