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[bookmark: _GoBack]Matched Pairs I×I Table (McNemar-Bowker Test)
As  an extension of McNemar’s setup, now consider disease severity in each patient before and after a therapy. The degree of severity can have many categories—for simplicity assume only as none, mild, moderate and serious. Or, you can have two raters for assessing the severity before therapy only. In this case, on both the occasions, there are 4 categories instead of 2 in classical McNemar setup. This is a square table. The null of interest is πii’ = πi’i for all i, i’. This null says, for example, that the probability of mild-severe combination before-after therapy is the same as the probability of severe-mild combination. For this reason, this is called hypothesis of symmetry. This is different from agreement discussed later. (Does it imply no association between before and after severity?) For this use the following test.

McNemar-Bowker test for symmetry: χ2 = .
This is referred to chi-square with I(I – 1)/2 df for large n.

Example 131.13 Type of cataract in left and right eye
The following are the data on type of cataract seen in a random sample of patients attending a particular eye hospital.

	Left eye
	Right eye
	Total

	
	Nuclear
	Cortical
	Subcapsular
	

	Nuclear
	18
	11
	 6
	35

	Cortical
	 3
	15
	 7
	25

	Subcapsular
	10
	 9
	16
	35

	Total
	31
	35
	29
	95



The null hypothesis in this case is that disconcordance in type of cataract between left and right eye is the same as between left and right eye. In other words, the side of the eye does not matter (Check). 
	If you look at the data, when left eye has nuclear cataract, right eye has cortical cataract in 11 subjects. Against this, when left eye has cortical, right eye has nuclear cataract. This large difference suggests that nuclear cataract in left eye has some association with cortical cataract in right eye. Whether the patterns on the whole are really different?
	For these data, McNemar-Bowker test

	χ2 = 
	    = 4.5714 + 1.0000 + 0.2500 = 5.82.
Since I = 3 in this case, the df = 3(3 – 1)/2 = 3. The table value of chi-square at 3 df is 7.815 at 5% level. Since the calculated value is less, you can not reject the null at 5% level of significance. Despite big difference between 11 and 3, when other cells are considered, the data are not enough to conclude that the pattern of type of cataract in left eye is different from that in right eye (can we make this statement?)

image1.wmf
å

<

+

-

'

'

'

'

'

)

(

i

i

i

i

ii

i

i

ii

O

O

O

O


Microsoft_Equation1.bin

image2.wmf
9

7

)

9

7

(

10

6

)

10

6

(

3

11

)

3

11

(

2

2

2

+

-

+

+

-

+

+

-


Microsoft_Equation2.bin


e e Ty coby o o
ey . b o s B
Sy g o iy of
i el ey e e e e e
e e B Ry T S
o e e g

o 301 o oottt s i

T B e o ot e sl s
v s s g

wnoe o T

el s et o of st
[T e et
ot T A o e . b R
o, e s s ot B e
o Vit o s ek
Soc - S c, -0 113 T vabeof e
e Do iy S e 1k i e
T o e e i




