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KAPPA GAME: Data Collection Form

RATER A's Name  ____________________

RATER B's Name  ______________________


You and a colleague are rotating through the clinic of Dr. Melvin A. Noma, one of the world's experts on dermatologic lesions.  He has discovered that the prognosis of a skin lesion is highly dependent on its size, with the prognosis of lesions < 50 cm2 invariably benign and ≥ 50 cm2 malignant.  Dr. Noma takes one look and immediately classifies them as benign (<45 cm2), malignant (>55 cm2) and "Too Close To Call" (45-55 cm2).  
You and your colleague decide to study your inter-rater reliability in making this determination.

Neither of you has a ruler.  Note: 50 cm2 is about 1/2 the size of a 3” × 5” index card.

You and your partner will share an envelope containing a set of 10 "lesions" of various shapes and sizes.  Although you will share a set of “lesions”, each of you needs your own rating sheet.

One-by-one, without comparing the lesions to one another, and without consulting your partner, rate the ten lesions as small (<45 cm2), medium (45-55 cm2) or large (>55 cm2).  Write your ratings below.   (Decide which of you will be A and B, then you each should fill out your column on your form.  Then copy your partner's ratings onto your form, adding your names at the top of the columns, so you each have a complete set of the data.) You can abbreviate your answers S, M, and L for small, medium and large.

	Lesion #
	RATER A
_____
	RATER B
___________

	1
	
	

	2
	
	

	3
	
	

	4
	
	

	5
	
	

	6
	
	

	7
	
	

	8
	
	

	9
	
	

	10
	
	



After the table above includes data from both observers, each of you should independently compute kappa.   Compare your answers for regular (unweighted) kappa before going on to weighted kappa.

To do this you will need to count the different levels of agreement and disagreement in order to fill in the cells of the 3  3 table below.  A good way to do this is to start with all those Observer A rated small, and fill out the Small row by entering the number observer B also rated Small in the first cell, the number observer B rated Medium in the second cell, and the Observer B rated Large in the third cell of that row. Then repeat this process for the Observer A's Medium and Large rows.   Calculate row and column totals (both should be 10 and check that your 3  3 table is the same as your partner's before continuing.

1.  UNWEIGHTED KAPPA

OBSERVED
	 Table 1: Observed
 
	Observer B

	Total

	 
	
	S
	M
	L
	 

	
Observer A

	S
	
	
	
	

	
	M
	
	
	
	

	
	L
	
	
	
	

	Total
	 
	
	
	
	



a.) What is the total number of lesions on which you observed perfect agreement? _

b.) What is the observed proportion perfect agreement?  _________

c.)  Look at the disagreements.  Are they balanced or unbalanced? ______________

Now copy row and column totals from the table above and use them to fill in EXPECTED agreement numbers for the perfect agreement diagonal. (These may not be integers, e.g., 6 × 4/10 = 2.4)

MAK note: If you are comfortable with Excel, enter your observed agreement in a 3  3 region of an Excel worksheet; use formulas to calculate the row and column totals; then use those row and column totals in a separate 3  3 region to calculate expected agreement.  Getting comfortable with Excel will save you time in this course and in the entire program.

	 Table 2: Expected
 
	Observer B

	Total

	 
	
	S
	M
	L
	 

	
Observer A

	S
	
	
	
	 

	
	M
	
	
	
	 

	
	L
	
	
	
	 

	Total
	 
	
	
	
	 



c.)  What is the total expected number with perfect agreement?  ________ (Recall to get the expected agreement you multiply the row total times the column total and divide by N [using Table 1].  If you add the numbers up, the marginals (row and column totals) should be the same as in Table 1.)

d.)  What is the expected proportion with perfect agreement?  _________ (Just divide by N again.)

e.)  What is REGULAR (UNWEIGHTED) KAPPA? _______________ (Recall this is (Observed -Expected)/(1-Expected)


2.  WEIGHTED KAPPA

Fill in the weights for linear weighted Kappa:

	
 Table 3: Weights
 
	Observer B


	 
	 
	S
	M
	L

	
Observer A

	S
	 
	 
	 

	
	M
	 
	 
	 

	
	L
	 
	 
	 



(The formula for the weights is on page 118 of EBD-2, but a shortcut is to put 1's along the diagonal, 0's in the upper right land lower left corners, and the cells in between are just evenly spaced between them.)

Now multiply each cell in Table 1 by the weights in Table 3 to fill in Table 4
MAK note: Or type the weights into third 3  3 region and use Excel and your previous 2 grids to create Tables 4 and 5.

OBSERVED AGREEMENT, WEIGHTED (Some may not be integers)

	 Table 4:
Weighted Observed
 
	Observer B

	 
	 
	S
	M
	L

	
Observer A
	S
	 
	
	 

	
	M
	 
	
	 

	
	L
	
	
	



a.) What is the observed weighted agreement?   (It's the sum of all the numbers in Table 4.  The result should be between 0 and 10).  _______

b.) What is the observed weighted proportion agreement?  (A number between 0 and 1). ______
(Note: If there are 10 lesions in your sample, you will always be dividing your weighted agreement by 10 to calculate a proportion.)

Now multiply each cell of Table 2 by the weights in Table 3 to make Table 5. (If you only filled in the diagonal of Table 2 before, you will need to fill in at least some of the rest of that table now.)  








EXPECTED AGREEMENT, WEIGHTED (Some may not be integers)

	 Table 5:
Weighted Expected
 
	Observer B

	 
	 
	S
	M
	L

	Observer A
	S
	 
	
	 

	
	M
	 
	
	 

	
	L
	
	
	



c.)  What is the total expected weighted agreement? (A number between 0 and 10).    ________


d.) What is the expected weighted proportion agreement?  (A number between 0 and 1). 	_______ (Note: If there are 10 lesions in your sample, you will always be dividing your weighted agreement by 10 to calculate a proportion.)

e.) What is (linear) weighted Kappa?  __________________


3.  CHECK YOUR WORK AN ONLINE CALCULATOR OR STATA

Tom found a calculator for checking unweighted and linear-weighted Kappa by typing “Kappa Calculator” into Google:

https://graphpad.com/quickcalcs/kappa1.cfm

To use Stata, open it and either type "edit" or click on the first spreadsheet icon.  Since there are only 10 observations, you can quickly enter the data from the data collection table on page 1 in 10 rows and 3 columns of the spreadsheet, as described below.

Type data into the data editor, starting with numbers 1 to 10 for the lesions, then use 1 for small, 2 for medium, 3 for large. 

Then close the data editor and rename the variables, e.g.:

rename var1 lesion_no
rename var2 rater_a
rename var3 rater_b

It should end up looking something like this:



 
[image: A screenshot of a cell phone

Description automatically generated]


You can make the output prettier by labeling the values:

label define size 1 small 2 med 3 large
label values rater_a size
label values rater_b size


Then the commands you want are:

tab rater_a rater_b
kap rater_a rater_b
kap rater_a rater_b, wgt(w)

Now try a quadratic-weighted kappa:

kap rater_a rater_b, wgt(w2)

How does quadratic weighted kappa compare with unweighted and linear-weighted kappa?  Does this make sense?
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