Lgsningsforslag (ST1101/ST6101 var 2014, kontinuasjonseksamen )

1.

a) la S veere hendelsen at individet er sykt og la aa, Aa og AA veaere hen-
delsene at individet er av hver av de tre respektive genotypene. Lov om total-
sannsynlighet gir da

P(S) = P(S|aa)P(aa) + P(S|Aa)P(Aa) + P(S|AA)P(AA) =

= 0.6 - 0.0001 + 0.0198 - 0.02 + 0.9801 - 0.01 = 0.010257.

b) Den betingede sannsynligheten for at et sykt individ er av type aa blir i
fglge Bayes teorem

P(S|aa)P(aa) 0.6 -0.0001

Plaal$) = —=557— =~ ~0.010057

= 0.00584.

Pa tilsvarende mate far vi

P(Aa|S) = 0.0386

og
P(AA|S) = 0.956.
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3.
a) Denote A = {(z,y) : y < z}. Then
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- /01 (/O fx,y<x,y>dy) di = /01 (/j(wy)dy) di =

1q,.2
3 1
= —dr = —.
/0 2 2

o) 1
)= [ fevnde= [(@ride=ye g
We have
PY < X,Y <1/2)

P(Y < X|Y <1/2) = P(Y <1/2)

Denote B = {(z,y) : y < z,y <1/2}. Then
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and thus 516 5
PY <X|Y <1/2)= — =-.
4.
a) Yes. Consider the following example. Let a die be tossed one time.
Consider

A={1,2}, B=1{1,3}, C={1,4,5).



Then
P(A)=1/3, P(B)=1/3, P(C)=1/2.

P(ANC)=1/6=P(A)P(C)

P(BNnC)=1/6=P(B)P(C)
P((ANnB)NC)=1/6#1/12=P(AN B)P(C)
P(AuB)NC)=1/6#1/4=P(AUB)P(C)

b) Now they cannot be dependent. If A and B are disjoint, then

P((ANnB)NC)=0=P(ANB)P(C)
i,e. AN B and C are always independent.
P((AUB)NC)=P(ANC)U(BNC)=PANC)+P(BNC) =

= P(A)P(C)+ P(B)P(C)=P(C)(P(A)+ P(B)) = P(AUB)P(C)

ie. AU B and C are always independent.
5.
a) The first equality implies that VarX = (EX)? i.e.
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and therefore r = 1. Now from the secon equality we obtain

A
EeX=Mxy(1)=—"—=2
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ie. A=2.



