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2.4 Higher order contingency tables and tests for trend
In the previous section, we looked at analysis of  contingency tables. In this

section, we consider  contingency tables where r or c or both are greater than

two, see Table 2.11. For example, if three treatments with a dichotomous outcome

are compared in a randomized controlled study, the results may be displayed in a

 table. The choice of method depends on whether the categories shall be

regarded as unordered, i.e., corresponding to nominal variables, or ordered, i.e.,

corresponding to ordinal variables. For example, if the three treatments represent

increasing doses of a drug, it may be appropriate to consider the treatments as

ordered. On the other hand, if there is a possibility that the medium dose may be

most beneficial, the success probabilities are not ordered, and we should regard

the three categories as unordered. Recommended tests for different  tables

are listed in Table 2.12, and are described in the following.

Table 2.11 shows the notation we shall use for  tables. This is a straightfor-

ward extension of the notation we introduced for  tables.

If the row sums are fixed (one margin fixed design), the counts  in

row number i are multinomially distributed with parameters  and

. Then, under the null hypothesis, the probabilities are equal within

the column, i.e., H0:  for . On the other hand, in the

total sum fixed design, the table counts  are multinomially distrib-

uted with parameters N and . Then, the null hypothesis is H0:

 for all i,j where  and 

If neither the rows nor the columns are ordered, the alternative hypothesis is

simply “not H0”. In ordered tables, the alternative hypothesis is further specified,

and the choice of test depends on this specification. Unlike for  tables, in

 tables, the choice of test usually does not depend on whether a margin is

Table 2.11 The general counts of a r × c table.

Row

Column

Total1 2 c

1 n11 n12 n1c n1+

2 n21 n22 n2c n2+

r nr1 nr2 nrc nr+

Total n+1 n+2 n+c N

2 2×
r c×

3 2×

r c×

r c×
2 2×
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( , ,..., )n n ni i ic1 2

ni+

p p pi i ic1 2, ,...,

p p pj j rj1 2= = =... j c= 1 2, ,...,

( , ,..., )n n nrc11 12

p p prc11 12, ,...,

p p pij i j= + + p p p pi i i ir+ = + + +1 2 … , p p p pj j j cj+ = + + +1 2 … .

2 2×
r c×
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