Solutions TD 4

1. Estimation paramétrique

1) Oui, parce que fyp(z) >0 et [ fo(x)dz = 1.

2) Fx(z) =2%/0% x € [0,0],

Fraz(7) = P(max(X1, X2) <) =P(X; <z,Xo <) = (IP(X; <z))?=2%/0* 2 €0,0],

go(w) = 423 /0%, 2 € [0, 6].

3) IE(X,) = 260/3, IE(max(X1, X2)) = 46/5, donc IE(0;) = IE(fy) = 6.

4) E(X?) = 0%/2, E(max(X1, X2)?) = 20%/3, donc Var (X;) = 6%/18 et Var (max (X1, X3)) =
(2/3 —16/25)62.

RQM(0y) = 6%/16 et RQM (0y) = 6%/24.

5) 0y est meilleur.

2. Loi normale

1) b= (an — 1)o2.

2) RQM(Q,) = (2na2 + (an — 1)?)0*.

3) Le RQM est minimum implique a = 1/(n + 2). L’estimateur est sans biais implique
=1/n.

3. Machine outil

Dm=1YX=X,02=1%(x, - X)2

2) Rappelons que si X, X et Y., Loy alors aX, +bY, Ly aX +bY et X, Y, Ly XY. Par la
LGN, on a . % m et P, & 2, IE(X?). On a ainsi X2 =m? & m? et 02 = Ly X7 - X2 2,
E(X?) —m? = o2

3) 57 = ;L (X — X)?, Var(5?) = RQM(SQ) = 20t Var(02) = 205004
RQM (0?) = 22715% On a RQM(S?) > RQM(UZ) car 25 > 25l = 3n - 1> 0.

4) i = 399, 54, 02 = 0,56, 52 = 0, 64.

4. Variables de Poisson

1) Onry =
2)b=0, Oyv Lo d’apres la loi des grands nombres.
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5. Chaine de Markov

p=((1-q)/2-p—q,1—-p)/2-p—q)".
2) L(p,q) = IP(Xl—azl,...,Xn::cn)
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6. Variables exponentielles

1) Ay = X.

2) In = [X = Mg(14a)/2/ V10, X 4 X(140) 2/ V7.
3) Toos, = [1000 — 164, 1000 + 164]

7. Tirage avec remise

1) P(X; = 1) = k/100, P(X; = 0) = 1 — k/100,
P(X; = 0,X; = 0) = (1 — k/100)2,P(X; = 0, X5 = 1) = (1 — k/100)k/100,
P(X; =1,X9=0) = (1-k/100)k/100,IP(X; = 1, X = 1) = (k/100)2.
2) L(k) = (1 — k/100)"~ 2% (k/100)> 1.
) karv = 100X.
) (ka) = k} kMV —) k d’apres la LGN.
5) kary ~ Bin(100, k/100). k:Mv suit approximativement la loi NV (k, k(1 — k/100)), avec la
majoration de la variance on a kypy ~ N(k, 25), Ioon = [kary — 5 % 1.64, kapy + 5 x 1.64].
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