Lgsningsforslag (ST0103 2017)

a)

E(X) =" aP(X =) = 1-0.09+2:0.38+3-0.25+4-0.2+5-0.06+6-0.02 = 2.82,

B(X?%) = ZxQP(X =) = 1.0.09+4-0.38+9-0.25+16-0.2+25-0.06+36-0.02 = 9.28,

Var(X) = E(X?) — (EX)? = 9.28 — 7.9524 = 1.3276,
SD(X) = /Var(X) = V1.3276 = 1.15,
P(X>4)=P(X =4)+P(X =5)+ P(X =6) = 0.2+ 0.06 + 0.02 = 0.28,

P(X=6,X>4) P(X=6) 0.02
P(X>4)  P(X>4) 028

P(X =6|X >4)= =0.071.

b) Y er binomisk fordelt med parametre n = 50 og p = 0.28,
E(Y)=np=14, Var(Y) = np(l — p) = 10.08.

Pga sentralgrenseteoremet er Y tilnsermet normalfordelt med forventningsverdi
14 og standardavvik /10,8 = 3.17. Derfor (vi bruker ogsa heltallskorreksjon)

Y-14 _10-05—14
P(Y >10) = P(Y >10—0.5) = P > -
(¥ 210) = P(Y 210 - 0.5) (3.17 = 3a7 )

= P(Z > —1.42) = P(Z < 1.42) = 0.9222.

c) La A veere hendelsen at reir er bygd i lgvtre. Da er P(X = 1]|4) = 0.05
og P(X = 1]A) = 0.15. Vi skal finne P(A). Fra total sannsynlighet formel har
vi

P(X=1)=P(X =1/4A)P(A) + P(X =1|A)P(A) =
= P(X = 1|A)P(A) + P(X = 1]4)(1 — P(A))

som impliserer at

P(X=1)-P(X=14) _ .

Pi4) = P(X =1JA) - P(X =1|4)



Y —
P(M—20<Y<u+20):P<—2< M<2>:
g

=P(-2< Z<2)=0(2) — &(—2) = 20(2) — 1 = 0.9544.

b) The first equality implies that = 0. Then

Yy 1 1
P(Y<1)=P<<):P(Z<>:O.6915
(o
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that implies that 1/o = 0.5 i.e. 0% = 4.
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b) 3 has a normal distribution because it is a linear combination of inde-
pendent random variables having normal distributions. So

B~ N(B,05/n).

Therefore

\/EB =5 N(0,1).
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P (Z(x/Q < \/ﬁﬂ — B < Z(x/2> =1l-a
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The 100(1 — o) %—confidence interval is
~ o ~ g
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4.

a) Fordelinger N (ux,0?) og N(uy,o?). Problem:

Hy:px 2 py Hy:ipx <py.

Testobservator

hvor
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H, forkastes hvis T' < —t, 25,—2. I vart tilfelle 7' = —1.1443, t4 2n—2 = t0.056 =
1.943. Derfor Hy forkastes ikke.

b) H, forkastes ikke, derfor er p-verdi stgrre enn signifikansniva.

¢) 95% konfidensintervall er

o 2 2
lx -y - t0.25,63p\/;a T—y+ t0.25,68p\/;1 =

— [11.175—11.925—2.447-0.9269-0.7071, 11.175—11.925—2.447-0.9269-0.7071] =
= [~2.35,0.85].



