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For more than two observers, kappa does not depend on whether the same observers rate each subject in the sample.  If Observers A, B, and C, rate the first subject, D, E, and F can rate the second subject, and B, C, and D can rate the third.  Even the number of raters can vary from subject to subject.  This same approach works with two observers when the observers’ identities vary.   Of course, the only way to identify systematic differences between observers is to have them rate the same subjects and examine the 2×2 agreement/disagreement table.
In a study of the inter-rater reliability of histopathologists reviewing 37 slides for melanoma vs. benign melanocytic nevus(1),  pathologists F and G had the results shown in the Appendix A.
Here is the standard 2×2 agreement/disagreement table (B = Benign; M = Melanoma):
	
	
	Pathologist G 
	

	
	 
	B
	M
	 

	Pathologist F
	B
	16
	0
	16

	
	M
	11
	10
	21

	
	
	27
	10
	37


Note the unbalanced disagreements.  Pathologist F systematically rated the slides as showing melanoma when G thought they were benign.  Pathologist F thought 21/37 = 57% showed melanoma; pathologist G thought 10/37 = 27% showed melanoma.
Kappa = 0.44
This is the standard kappa recognizing that these were two unique pathologists.  Of course, we cannot tell from the kappa alone that the disagreements were unbalanced.  We have to look at the 2×2 table.
There were actually 8 pathologists rating the slides in this study.  The authors reported a multi-rater kappa of 0.5.  This treats the raters as indistinguishable.  
Limiting the results to pathologists F and G, the record for each slide will only reflect that both rated “B”, both rated “M”, or they split (disagreed).  (Appendix B)  The information on which way they disagreed is lost (but we know from above that all disagreements were slides that F thought were malignant and G thought were benign).
	Rating
	N

	Both Benign
	16

	Both Malignant
	10

	Disagreed
	11


Kappa = 0.39
The kappa is now 0.39 (not 0.44).  Conceptually, this kappa for non-unique raters assumes that disagreements are exactly balanced.  In this case, the 11 disagreements are assumed to be split evenly between (F-Benign, G-Malignant) and (F-Malignant, G-Benign).
	
	
	Pathologist G 
	

	
	 
	B
	M
	 

	Pathologist F
	B
	16
	5.5
	16

	
	M
	5.5
	10
	21

	
	
	27
	10
	37


Limiting consideration to pathologists F and G in this study, I would like to know that, on all 11 slides where they disagreed, F said “Malignant” and G said “Benign”.  While this is not reflected in the unique-rater kappa of 0.44, it is reflected in the 2×2 table.  We have taught you to do more than just calculate kappa; you should look at whether disagreements are balanced or unbalanced.  
The dataset required to calculate non-unique rater kappa does not even allow creation of the standard 2×2 table.  (See Appendix B.)  I commend the authors of this study(1) for reporting their results in complete detail.  If you are doing a study of inter-rater reliability that includes more than two raters, for each pair of raters[footnoteRef:1], [1:  If you have k raters, you have k(k-1)/2 pairs.] 

· look at the 2×2 agreement/disagreement table
· calculate unique-rater (standard) kappa
[bookmark: _GoBack]This is the only way to identify pairs like pathologist F and G in this study.  There is nothing wrong with also calculating non-unique rater kappa; it just doesn’t go deep enough into your results on inter-rater agreement.
 




Appendix A:  Results for Pathologists F and G
Farmer ER, Gonin R, Hanna MP. Discordance in the histopathologic diagnosis of melanoma and melanocytic nevi between expert pathologists. Hum Pathol. 1996;27(6):528-31.

M = Malignant
B = Benign
* Pathologist G rated Slide #37 “Indeterminate”, but I switched it to “Benign”
	Slide
	Fs Rating
	Gs Rating

	1
	M
	B

	2
	B
	B

	3
	B
	B

	4
	M
	M

	5
	B
	B

	6
	M
	B

	7
	M
	M

	8
	B
	B

	9
	M
	B

	10
	B
	B

	11
	M
	M

	12
	B
	B

	13
	B
	B

	14
	M
	B

	15
	B
	B

	16
	M
	B

	17
	B
	B

	18
	M
	M

	19
	M
	B

	20
	M
	M

	21
	M
	B

	22
	M
	B

	23
	B
	B

	24
	M
	M

	25
	B
	B

	26
	M
	M

	27
	M
	M

	28
	M
	M

	29
	M
	B

	30
	M
	B

	31
	B
	B

	32
	B
	B

	33
	B
	B

	34
	M
	M

	35
	M
	B

	36
	B
	B

	37
	B
	B*


. kap F G, tab

           |           G
         F |         B         M  |     Total
-----------+----------------------+----------
         B |        16          0 |        16 
         M |        11         10 |        21 
-----------+----------------------+----------
     Total |        27         10 |        37 

             Expected
Agreement   Agreement     Kappa   Std. Err.         Z      Prob>Z
-----------------------------------------------------------------
  70.27%      46.90%     0.4402     0.1362       3.23      0.0006
Appendix B: Result without Distinguishing Between Pathologists F and G

	Slide
	Benign
	Malignant

	1
	1
	1

	2
	2
	0

	3
	2
	0

	4
	0
	2

	5
	2
	0

	6
	1
	1

	7
	0
	2

	8
	2
	0

	9
	1
	1

	10
	2
	0

	11
	0
	2

	12
	2
	0

	13
	2
	0

	14
	1
	1

	15
	2
	0

	16
	1
	1

	17
	2
	0

	18
	0
	2

	19
	1
	1

	20
	0
	2

	21
	1
	1

	22
	1
	1

	23
	2
	0

	24
	0
	2

	25
	2
	0

	26
	0
	2

	27
	0
	2

	28
	0
	2

	29
	1
	1

	30
	1
	1

	31
	2
	0

	32
	2
	0

	33
	2
	0

	34
	0
	2

	35
	1
	1

	36
	2
	0

	37
	2
	0




. kappa B M

Two-outcomes, multiple raters:

         Kappa        Z        Prob>Z
        -----------------------------
        0.3893       2.37      0.0089
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