Stat 312: Lecture 26
Contingency Tables

Moo K. Chung
mchung@stat.wisc.edu

May 6, 2003

Concepts

1. Two-way contingency table: suppose there are
I populations and each population is classified
into J categories. Let n;; be the number of
observed elements in population ¢ which fall
into category j. We denote n.; = >.1_, n,;

J
and Nie = Zj:l Nij.

2. Testing for homogeneity. Let p;; be the pro-
portion of the elements in population ¢ which
fall into category j. Note that 37 | p;; = 1.
We want to test if the proportions in the differ-
ent categories are the same for all populations,
i.e.

Hy :p1j =poj =+ =py, forall j.

3. The expected number of element EN;; in pop-
ulation 7 which falls into category j. EN;; =
niepi;. Under the null hypothesis, p;; = - - - =
prj = pj. SO EN;; = n;.p;. We estimate p;
by pooling I samples together. p; = n,;/n.

4. Test statistic:

5 (ni; — EN;;)? 5
=) TEN,;  uene-
i ¢

I n-class problems

Example. Suppose that 20 out of 50 females and
10 out of 40 males are depressed in a sample. De-
termine if the frequency of depression is related to

Sex.
Solution. Following the notations above, we are in-
terested in testing Hy : p11 = pa1, P12 = Pa2. N =
90. Under H,, we estimate p; = (20 + 10)/(20 +
10+30+4+30)=1/3and ps = 1 — p; = 2/3. The
test statistic value is y? =

The cutoff value x?2 ; for a-level test can be com-
puted from N (0, 1).

a=P(xi>xo1)=P(Z%>>x2,) =2P(Z > Xa,).

So Xi@ = Zozl/z' For a = 0.05, Xi@ = 1.962.

Self-study problems
Example 14.13.



