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Solution for review exercise 10 (chapter 1) in Pitman
We define the events

E}, Exactly k blood types are represented
At 1 persons have blood type A
Bi 1 persons have blood type B
C'i 1 persons have blood type C'

Di 1 persons have blood type D

Question a)

P(Ey) = P(Ay) + P(By) + P(Cy) + P(Dy) = p? + p; + p? + p5 = 0.3816

Question b) We have p(k) = P(Ey). By combinatorial considerations we can show

Do Py DD

P(Aw O B O Ca N D) = =

with 41 +io+i3+1i4 = 4, in our case. We have to sum over the appropriate values
of (7:17 7:27 i37 24)

It is doable but much more cumbersome to use basic rules. We get
p(1) = 0.0687 p(2) = 0.5973 p(3) = 0.3163 p(4) = 0.0177

p(1) = P(E,) = P(Ay) + P(By) + P(Cy) + P(Dy) = p} + py + pt + pj = 0.0687
p(4) = P(E,) = P(A; N B;NCy N Dy) = 24papypepa = 0.0177

To calculate p(3) = P(E3) we use the law of averaged conditional probabilities

We immediately have



To establish P(Ej3|Ay) we argue

e+ Popa+ pe
P(Es|As) = P(BiNCy|Ag)+P(BiNDy| Ay) + P(CiN Dy | Ay) = P (1p_”ij )2p ba

further

4pppe + Pe +
P(E3|A0) — P(BgﬂC’lﬂDl|A0)+P(BlﬂC’gﬂD1|A0)+P(BlﬁC'1ﬂD2|A0) — pbp ]Ei(]j)p )11 pd

To evaluate P(E3|A;) we use the law of averaged conditional probability once
more (see Review Exercise 1.13)

P(E3|A1) = > P(E3|A; N B;)P(Bi|A)

=1

with 5 ( )
DcPd(De + Pd
P(E3|AINBY) = —m=
(E3]41 02 Bo) (1 —pa—pmp)?
P(E3|A QB)_M
' ' (1_pa_pb)2
P(E3|A; N By) = _PetPa
1_pa_pb
and we get
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P(E3|AL) = Pepa(p +pd)( p pb) o Pe + g
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