Losningar till tentamen i Matematisk statistik D, TMA290
11 januari 2006

1. X, Y oberoende, E[X] =5, Var X =3, E[Y] =13, Var Y =7
(a) E[X ~Y +3] = E[X] - E[Y] + E[3] =513 +3= -5
Var [X - Y 4+3]|=Var X+ VarY + Var3=3+7+0=10
(b) E[5X +Y/4] = 5E[X] + E[Y]/4 =55+ 13/4 = 87/4 = 28.25
Var [5X — Y/4] = 52Var X + Var Y/42 = 25 - 3 + 7/16 = 75.4375
0 =+/75.4375 ~ 8.69

(c) E[X(3+2Y)] = E[3X +2XY] = 3E[X] + 2E[X]E[Y] =3-5+2-5-13 = 145
2. A, B hiandelser, P(A)=0.2, P(B)=0.15. Vi anvinder P(AU B) = P(A) + P(B) — P(AN B):

(a) A, B disjunkta, dvs P(AN B) =0, ger P(AUB) = P(A) + P(B) =0.35
(b) A, B oberoende, dvs P(AN B) = P(A)P(B), ger

P(AU B) = P(A) + P(B) — P(A)P(B) = 0.32
(¢) BC A,dvs P(ANB) = P(B), ger P(AUB) = P(A)+ P(B) — P(B) =0.2

3. X="antal personer av 100 som ¢j bér mossa”. Tillréackligt manga for normalapproximation:

X ~ Bm(lOO p) ‘B Norm(100p, \/p(1 — p)100) “®" Norm(100p, /p(1 — p)100), dér
p= 1—00 = 0.35 dr punktskattningen for p. Standardnormalfordelningen ger nu

X — 100 5(1 — p
| p| X _p‘ . B( p)] ~ 0.95

< 20025 ~0.95 & P
p(1—p)100 025]

Med zg.925 ~ 1.96 ur tabell fas det 95%-iga konfidensintervallet som

100 100

x p(1—p)

= — %+ ~ 0.35 £ 0..093
p 20.025 100

5. X="Tid for nya spisen”, X ~ Norm(ux, o) med stickprov: ny = 30,z = 3.9, s% = 1.2
Y="Tid fér gamla spisen”, Y ~ Norm(uy,o) med stickprov: ny = 25,5 = 4.6, 53 = 1.3
Vi vill testa
Hy: px = py mot Hy @ pig < fiy.
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Vi skattar o med den sammanviigda variansen s2 = 2052 t255% 1 oy
P 30+25

Teststatistika: T = (X —Y)//52(1/30 + 1/25) approx Tss -fordelad.

Observerat virde: T = (4.6 — 3.9)/1/1.245(1/30 + 1/25) ~ 2.32 .
p-virde = P(T > 2.32) = vilket med hjilp av tabell ger
0.01 <p-virde< 0.025. Det finns starka skél att forkasta nollhypotesen.

6. X; = “Kalles hojd i hopp nummer ¢ “; 1 =1,2,3,...
Y, = “Annas hojd i hopp nummer ¢ “, i =1,2,3,...
Alla X; och Y] &r oberoende, X; ~ Norm(246,3) och Y; ~ Norm(243,4)

Infor ocksa hindelserna A;={Kalle nar dpplet i hopp i}={X; > 250} och B,={Anna nar
applet 1 hopp i}={Y; > 250}



X, — 246 _ o
(a) P[A;] = P[X; > 250] = P[ == 2005246] —1-®(4/3) ~1—0.91 ~ 0.09

—_————
~Norm(0,1)

(b) P[Kalle lyckas forst pa fjirde forscket] = P[A{ AT AS A4] = 0.91% - 0.09 ~ 0.068

Y, — 243
(c) P[Bi] = P[Y; > 250] = P[ > 250;243} =1—®(7/4) ~1—0.9599 ~ 0.04
~————

~Norm(0,1)

P[Nagon lyckas pa 1 forsok] = P[A; U By =1— P[AY N Bf] ~1-0.91-0.96 ~ 0.13

7. (a) Frekvensfunktionen fxy ges av

YWX [ 0 1
0 0 1/8
1 |3/8 0
2 [3/8 0
3 ]1/8 0
(b) E[X]= é% E[X? =g, Var X = E[X?] — (B[X])* = § - (§)° = &
ElY]=3, B[Y?] =3, Var Y = E[Y?] — (E[Y])* = §,
E[XY] =0,
Coo(X.Y) _ EIXY]-EX]E[Y] _ 0-3/16 _ _ 3 . _ g=

PXY = Nar XVar v War X-Vary /I3 V2l

8. X="Antal fel pa forsta 4 meterna av tyget”, X ~ Po(2)
Y="Léngd (meter) till forsta felet”, Y ~ Exp(0.5)

(a) E[Y] =55 =2
(b) PIlY >4]=1- Fy(4)=1—-(1

P[X<3nY P[1<X< (242 +2
(0) PIX < 31X > 0] = PR = Pt =~ 5 0.835

—e 05 =72 (.13

9. Stickprovets storlek behtver vara ungefar

20sp(1— ) _ 1.645%-0.1-0.9
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10. Téthetsfunktion f(z) = A(4x —22%),0 <z < 1

(a) A[) 4z —22°2de = A4/3 = A =3/4.

(b) E[Y] = [ af(x)de = [} 205320 gy — 58



