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HY-317: Efarmosmène Stoqastikè Diadikas�e - Earinì Ex�mhno 2010Did�skwn: P. Tsakal�dhLÔsei Proìdou 21-4-2010Jèma 1oOr�zoume th de�ktria t.m. Xi, i = 1, 2, . . . , 365, w ex :

Xi =

{

1, ìtan brèqei th i-st  mèra
0, ìtan de brèqei th i-st  mèraSÔmfwna me thn ekf¸nhsh, oi t.m. Xi e�nai Bernoulli anex�rthte t.m. me par�metro p = 0.1.Epomènw,

E[Xi] = p = 0.1

var(Xi) = p(1 − p) = 0.1 × 0.9 = 0.09Sunep¸, to pl jo twn broqer¸n hmer¸n kat� th di�rkeia enì ètou e�nai:
S365 = X1 + · · · + X365H t.m. S365 akolouje� diwnumik  katanom : S365 ∼ ∆(n = 365, p = 0.1).Profan¸,

P (S365 ≥ 100) =

365
∑

k=100

(

365

k

)

0.1k 0.9365−kK�nonta qr sh tou K.O.J.,
P (S365 ≥ 100) = P

(

S365 − np
√

np(1 − p)
≥ 100 − np
√

np(1 − p)

)

= P

(

S365 − 365 × 0.1√
365 × 0.1 × 0.9

≥ 100 − 365 × 0.1√
365 × 0.1 × 0.9

)

= 1 − Φ

(

63.5

0.3
√

365

)

= 1 − Φ (11.08)Jèma 2o(a) 'Estw R o sunolikì arijmì twn mhnum�twn pou ft�noun sto dèkth kai apì tou dÔo pompoÔ.Profan¸, h t.m. R akolouje� katanom  Poisson me par�metro (λA + λB)t.Epomènw,
P (R = 9) = pR(9) =

[(λA + λB)t]9

9!
e−(λA+λB)t



Efarmosmène Stoqastikè Diadikas�e - 2010/LÔsei Proìdou 2(b) H t.m. N mpore� na upologiste� w ex :
N = W1 + · · · + WRìpou Wi e�nai to pl jo twn lèxewn sto i-ostì m numa. Dhlad , to N ekfr�zetai w to�jroisma enì tuqa�ou arijmoÔ, R, tuqa�wn metablht¸n Wi.'Estw ìti r mhnÔmata ft�noun se qrìno t, dhl. R = r. Tìte,

E[N |R = r] = E[W1 + · · · + Wr] = rE[Wi]Apì to J.O.M.T., prokÔptei ìti:
E[N ] =

+∞
∑

r=0

pR(r) E[N |R = r]

=

+∞
∑

r=0

pR(r) rE[Wi]

= E[R] · E[Wi]All�,
E[Wi] = 1 × 1

3
+ 2 × 1

2
+ 3 × 1

6
=

11

6en¸
E[R] = (λA + λB)tTelik�, E[N ] =

11

6
(λA + λB)t.(g) MhnÔmata 3 lèxewn ft�noun apì ton pompì A sÔmfwna me m�a Poisson sv.d., me rujmì

λA · P (W = 3) = λA · pW (3) =
λA

6Sunep¸, o qrìno, X, èw th l yh 8 mhnum�twn tri¸n lèxewn akolouje� katanom  Erlangt�xh 8, me par�metro λA

6
:

fX(x) =
(λA/6)8 x7

7!
e−

λA

6
x, x ≥ 0(d) H pijanìthta èna m numa pou lamb�netai sto dèkth na proèrqetai apì ton pompì A e�nai

λA/(λA + λB). Ta mhnÔmata pou proèrqontai apì ton A or�zoun mia sv.d. Bernoulli mepar�metro λA/(λA + λB). Epomènw, to pl jo twn mhnum�twn pou proèrqontai apì tonpompì A akolouje� diwnumik  katanom  me paramètrou n = 12 kai p = λA/(λA + λB).Sunep¸, h zhtoÔmenh pijanìthta e�nai:
(

12

8

)(

λA

λA + λB

)8( λB

λA + λB

)4


