Epi 204 HW 2 Answer Key – Total 19 points
10/1/09

Chapter 2 

1a. (16+14)/60 = 30/60 = 50% (1pt)
1b. (16+3)/60 = 19/60 = 31.7% (1pt)
1c. (16+27)/60 = 43/60 = 71.7% (1pt)
1d.  expected # in cells 



Angina


Atypical CP

Angina

(19x30)/60=9.5 



Aypical CP



(41x30)/60=20.5

expected agreement (9.5+20.5)/60 =50% (1pt)
1e. kappa = (71.7-50)/(100-50) = 0.43 (1pt)
1f.  The disagreements are unbalanced.  There is asymmetry along the diagonal – only 3 cases where consensus was angina and ICD-9 code was not, whereas there were 14 cases with ICD-9 code was for angina and the consensus was not. (1pt)
2a. observed agreement = (3+3)/10 = 6/10 = 60%

      expected agreement = [(5x5)/10 + (5x5)/10]/10 = (2.5+2.5)/10 = 5/10 = 50%

      kappa = (60-50)/(100-50) = 0.20 (1pt)
2b. observed agreement = (5+1)/10 = 6/10 = 60%

      expected agreement = [(7x7)/10 + (3x3)/10]/10 = (4.9+0.9)/10 = 5.8/10 = 58%

      kappa = (60-58)/(100-58) = 2/42 = 0.048 (1pt)
2c. If 2 observers agree that the prevalence of the finding is very high or very low, it is hard for them to have a high kappa.  (1pt)
2d. observed agreement = (3+3)/10 = 6/10 = 60%

      expected agreement = [(3x7)/10 + (7x3)/10]/10 = (2.1+2.1)/10 = 4.2/10 = 42%

      kappa = (60-42)/(100-42) = 18/58 = 0.31 (1pt)
2e. The disagreements are unbalanced – the surgeon systematically said “not-tender” when the emergency physician said “tender”, resulting in different prevalence estimates.  (1pt)
3. 




Obs #1

Obs #2
    
 Abnormal
Normal

Total

Abnormal 
10

0

10
Normal

30

10

40

Total

40

10

50

observed agreement = (10+10)/50 = 2/5 = 40%

expected agreement = [(40x10)/50 + (10x40)/50]/50 = (8+8)/50 = 16/50 = 32%

kappa (40-32)/(100-32) = 0.118 (2pt , minus 1pt if student uses example from textbook)
4. Explain what all such 2 × 2 tables (with observed agreement < 50% but Kappa > 0) have in common – To get kappa above 0 with observed agreement less than 50%, you need to make expected agreement much less than 50% by making the marginals disparate. (1pt)
5.

Problem #4 in Chapter 2 reports on the inter-rater reliability of experienced clinicians reviewing culposcopic photographs for child sexual abuse on a 5 point scale with (1=normal; 2=nonspecific findings;3=suspicious for abuse; 4=suggestive of penetration; 5=clear evidence of penetrating injury).  Simulated data from this study are reproduced below (pretending there were just 2 observers):

	 
	 
	 
	Obs#2
	 
	 
	 

	Obs #1
	1
	2
	3
	4
	5
	Total

	1
	12
	4
	0
	1
	0
	17

	2
	8
	6
	4
	4
	1
	23

	3
	4
	4
	6
	4
	2
	20

	4
	0
	1
	2
	5
	2
	10

	5
	0
	0
	1
	4
	2
	7

	Total
	24
	15
	13
	18
	7
	77


a. What is the observed % agreement? 
observed agreement= (12+6+6+5+2)/77 = 31/77 = 40% (1pt)
b. What % agreement would be expected based on the marginals? (Show your work.) 

expected agreement= [(24*17)/77 + (15*23)/77 + (13*20)/77 + (18*10)/77 +( 7*7)/77] / 77 = 21% (1pt)
c. What is (unweighted) Kappa? 
unweighted kappa= (40-21)/(100-21) = 0.24  (1pt)
d.  In the published study, the authors used quadratic weights.  Looking at the definitions above, do you think that was reasonable?  Propose an alternative weighting scheme, and justify it.
It is reasonable to use a weighted kappa in order to give partial credit for observers having similar ratings. An alternative weighting scheme would be custom weights (see below) that would give observers more credit for similar observations (such as normal and nonspecific findings), but penalize observers for disagreeing on definitive findings (such as clear evidence of penetrating injury). (2pt)
	 
	 
	 
	Obs#2
	 
	 
	 

	Obs #1
	1
	2
	3
	4
	5
	Total

	1
	1
	0.9
	0.1
	0
	0
	

	2
	0.9
	1
	0.2
	0.1
	0
	

	3
	0.1
	0.2
	1
	0.8
	0.1
	

	4
	0
	0.1
	0.8
	1
	0.2
	

	5
	0
	0
	0.1
	0.2
	1
	

	Total
	
	
	
	
	
	


