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COEFFICIENT OF CONTINGENCY

IN Statistics, the number which summarises
the mutual dependence of two attributes, say,
A, B, of the elements of a universe is called
a coefficient of contingency. If the classifica-
tion of the A’s is s-fold and that of the B’s
1-fold, there will be st classes of the type
An By, m<s, n<t, whose frequencies Qmn
may be set out in the form of a contingency
table of s rows and t columns. If we write

Zamn = xm:%:o Zamn = yn#o S=

m=1L

8§ t 2
Z Zamn.!xmyn:

m=1 n=1
the coefficient of mean square contingency, C,
proposed by Karl Pearson is, in effect, equiva-

lent to \/ l—é. It is known that the co-

efficients calculated from the formula by
varying s and t are not strictly comparable,
as they are ‘related to varying maxima,

Tschuprow’s modification

T=C/(1—C)} (s—1) (t—1)
remedies the defect only when s=t.
It is not perhaps generally known that the
maximum value of S can never exceed the
lesser of the two numbers s and t. Since

1, S does not exceed Z’ V‘a,,m/y"——t
m= 1')1 =1

nl Xy <

all the frequencies vanish except one. Similarly

S<s. It will now be clear that the maximum
values of C and T are v (s—1)/s, and

4

v (8§ —1)/(t — 1) respectively, when s<t. To
illustrate the point numerically, let s =7, t = 20;
then C will be less than s'g/w'f< -93, while
T is less than i6/19 < -75; Tschuprow’s cocffi-
cient fares worse than Pearson’s and under-
estimates the association.

It is therefore desirable that C and T should
be replaced by a coefficient whose maximum is
exactly unity. We suggest two formulw, one
based on C and the other on T:

_A/B=Ds_/ _1
b EENSGT) TC V(l )
2. K= S—1 =T,/'\'*s—-1)/(t—l);
s —1

where s is the number of cells in the shorter
array of the contingency-table.
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