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623 Fisher [1958] presented data of Geissler [1889] on the number of male births in German
families with eight offspring. One model that might be considered for these data is the
binomial distribution. This problem requires a goodness-of-fit test.

(@) Estimate 7, the probability that a birth is male. This is done by using the estimate
p = (total number of male births)/(total number of births). The data are given in
Table 3.10.

(b) Using the p of part (a), find the binomial probabilities for number of boys = 0,
1,2,3,4,5,6.7, and 8. Estimate the expected number of observations in each
cell i the binomial distribution is correct.

(c) Compute the X2 value.

(d) The X distribution lies between chi-square distributions with what two degrees
of freedom? (Refer to Section 6.6.4)

#(e) Test the goodness of fit by finding the two critical values of part (d). What can
you say about the p-value for the goodness-of-fit test?
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Table 3.10  Number of Boys In Familles of Elght
Chilaren

‘Empirical
Number of Boys  Frequency ~ Empirical Relative
‘per Family of Frequency
Eight Children of Families

0 00040

1 00277

2 00993

3 0.1984

4 02787

s 02222

6 0.1244

7 2,092 00390

8 342 0.0064
Total 53,680 1.0000

‘Source: Geissle's data reprinted in Fisher [1958].
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