Tests for Multiple Proportions
(2 Goodness-of-Fit Test for k proportions, where (k (i = 1  (not in text)

     H0:  (1 = (01, (2 = (02, . . . (k = (0k   vs. HA: H0 is not true

X2 = ( (Ei - Oi)2/Ei  where Ei = n(0i           the more different Ei and Oi are, the larger X2, so

                                                                  p-value = P( (2k-1 > X2)  and we reject H0 if pv < (
Assumption:  When H0 is true and all Ei’s are at least 5, X2 has approximately a (2 distribution with

                       (k-1) degrees of freedom.

(2 Test for Homogeneity – independent SRS’s, one from each population, the different

                                              columns (rows) represent different populations

               ri = rows totals, ci = column totals, grand total = n
H0:  (11 = (21= (31, etc. i.e., the proportions are the same for each population

HA: H0 is not true

         E11      E12   .....    E1m     ( = r1

         E21      E22   .....    E2m         r2
         .        .    .....    .

         Ek1         Ek2     .....    Ekm        rk
     ( = c1       c2             cj         n

Test Statistic:  X2 = ( (Ei - Oi)2/Ei  where Ei = ci(rj/n)

Assumption:  When H0 is true and all Ei’s are at least 5, X2 has approximately a (2 distribution with 

                       (r-1)(c-1) degrees of freedom.

(2 Test for Independence – one SRS of size n divided into two categorical variables

               ri = rows totals, ci = column totals, both of these are random variables

H0:  column and row variables are independent    HA: they are not independent (they’re related)

X2 = ( (Ei - Oi)2/Ei  where Eij = n(ci/n)(rj/n) = cirj/n

Assumption:  When H0 is true and all Ei’s are at least 5, X2 has approximately a (2 distribution with 

                        (r-1)(c-1) degrees of freedom.  IPS, p. 626:  this becomes more accurate as the cell

                        counts increase and as the size of the table increases.  For tables larger than 2 ( 2, we can 

                        use the approximation whenever the average of the expected counts is 5 or more and the 

                        smallest is at least 1.

