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Solution for exercise 1.4.11 in Pitman 1

We define the events BB, BG, GB, and GG as e.g. for BG the event that the firstborn
is a boy and the secondborn is a girl. The events B. and .B are the events the firstborn
respectively secondborn is a boy. Finally we define the event I to be the event that
the children are identical twins.

Question a)

P (BB)=P (I)P (BB|I) + P (Ic)P (BB|Ic)=p · 1

2
+ (1− p) · 1

4
=

1 + p

4

According to the rule of average conditional probabilities, page 41.

Question b)

P (BG)=P (I)P (BG|I) + P (Ic)P (BG|Ic)=p · 0 + (1− p) · 1

4
=

1− p

4

Question c)

P (.G|B.)=P (BG ∪GG|BB ∪BG)=
P (BG)

P (BB ∪BG)
?=

1− p

2

Rule of Average Conditional Probabilities:
Let B1, B2, . . . , Bn be partitions of the outcome
space Ω. Then

P (A) = P (A|B1)P (B1) + · · ·+ P (A|Bn)P (Bn)According to Baye’s rule on page 49

P (Bi|A) =
P (ABi)

P (A)

where Bi is a partition of the outcome space. Thus

P (BG ∪GG|BB ∪BG) =
P ((BG ∪GG) ∩ (BB ∪BG))

P (BB ∪BG)

Now, (BG ∪GG) ∩ (BB ∪BG) = BG. So finally we get

P (.G|B.) = P (BG ∪GG|BB ∪BG) =
P (BG)

P (BB ∪BG)

Question d)

P (.G|G.)=
1 + p

2

You should check the results by inserting p = 0 and p = 1.

1Text colored in blue are buttons. In order to enable these, the document must be opened in either
Acrobat Reader or evince (linux).

https://get.adobe.com/dk/reader/otherversions/

