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Conditional probability and sibling sex

Sir: The letter from Lacey et al (Journal, August
1991, 159, 291) is a good example of the misuse of
Bayesian statistics. Assuming that men and women
are equally represented in the population, the proba-
bility of a particular sibling being female is {. This
probability is unaffected by my knowledge as to
whether other siblings are male or female, older or
younger, bulimic or not, or whatever. Specifically, if
there are two siblings and one is a female, the proba-
bility that the other is female is 3; if  happen to know
also that the elder sibling is female, this does not
change the situation at all. Any other conclusion is
counter-intuitive, as Goodman (Journal, August
1991, 159, 290) neatly illustrates.

Referring to the original paper (Journal, April
1991, 158,491-494), it can now be seen that Table 2 is
incorrect. The purpose of this table is to establish
that bulimic females come from all-female sibships
more often than expected by chance. The position of
the index case within the sibship is clearly irrelevant
to this question. Since all the index cases were female,
the probability of an all-female sibship of two is
simply the probability that the other sibling is female,
i.e. . Similarly, the probability of an all-female
sibship of three is (3)?, i.e. 1/4; of four, 3), i.e. 1/8; of

five, (3)%, i.e. 1/16. If these figures are used, the
expected numbers of such sibships become 40.5, 15.5,
5.5 and 1.5 respectively, which are very similar to the
observed numbers of 45, 20, 6 and 2. This suggests
that Lacey et al have not proved their hypothesis that
bulimic girls come from all-female sibships more
often than expected by chance.
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SIr: It seems clear that Dr Goodman is right in his
critique of Lacey et al's data on the siblings of
patients with bulimia nervosa (Journal, August 1991,
159, 290). It is the authors who appear to be in error,
both in the original article (Journal, April 1991, 158,
491-494) and in their reply (Journal, August 1991,
159, 291). They argue that by chance alone bulimic
women will be less likely to come from same sex
sibships than mixed ones and try to prove this using
conditional probability theory. They point out that
the possibilities for a sibship of two in the population
are: MM, MF, FM, FF. If subjects of either sex are
selected at random as cases then the probability of
coming from any pair is 1/4. The authors are then
correct in their statement that the conditional proba-
bility of a sibship of two girls given that one is a girl is
1/3 (i.e. 1/4 | 3/4). However, as their study involved
women, prior selection has altered the probabilities
of sibling pair occurrence. By including only women,
the chance of them coming from an all-female sibship
rises from 1/4 to 1/2 (all-female sibships contain two
women and so are twice as likely to be selected as
male—female ones). In a similar way, assume for sim-
plicity that all the women in the population are taken
as coming from sibships of two represented by MM,
MF, FM, and FF. Fifty per cent of women would
then be in an all-female sibling pair (even though
only 25% of pairs are all female). In other words,
women would be expected to have an equal chance of
having a brother or a sister. Common sense tells us
that this is so and it is not surprising that this is what
Lacey et al found in their study. The authors should
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