Problem 1
P, =0.9; Pr=0.85; P(L) = 0.4;P(T) = 0.6
a)P, = P(L) x PL+P(T) x (1-=P7) = 0.4%0.9+0.6 x0.15 = 0.45

P(L) x P
)Py — (I)D* Lzo.z(t)

*x0.9 _
A5 =0.8

_ P(L) x P, x P; _
P(L)*x PP, +P(T)*(1-Pr)x(1—-Prp)

c)P.
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P =0y=0=SG - 3 por—or=1=-5G - 9.
: 2~ 28’ : 2 28 e



XY o 1 2 PX
3 9 3 15

0 %% 8 % W

1 6 6 12
28 28 28
1 1

2 2% 2%
10 15 3

P(Y) % % 3 1

b) dependent because, for example,

PX=0,Y=0)= +PX=0)xP(Y=0) = *&

8 28

EX]=1%424+2% L =05

E[Y] =1% 2 +2% =2 =0.75
E[XY] = 1% 1% 5 = 0.214

Cov(X,Y) = E[XY] - E[X] *E[Y] =0.214-0.5%0.75 = —0.161
correlated because Cov(X,Y) = 0

OPX=Y)=PX=0Y=0)+PX=1Y=1)= 3+ =

Problem 3

a) j fx(x)dx = 1, hence j axdx +j bxdx = 1,
e .

or £x3)% + £x2[j = 1, or £ + i—l or2a+3b-6=0

Expextation value E[X] zjx fx(x)dx =

—00

3 o therefore
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Iaxdx+_[bx dx = 5z, or 4x*% + x°|p = 3¢,

or——+%: or9a—12b+7 =0
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¢) Var[X] = E[X?*] — (E[X])? Z,[xz Sx(x)dx — (%)2 =

1
zo_[ xtdx +| Exddx - <3—76>2 = T+ 5 - - =0.495

3x4 1296
-1 0

d) P(-0.5 <x < 0.5) = F(0.5) = F(-0.5) =

=<% + %t2>|z=05 - %(P + 1)[=05 = 0.208
Problem 4

- _ ,_ (4-3)° 1
X~U@B3,4), ux =3.5and ox = B =12

1000
Denote S = Y X;. - time for 1000 bottles.

i=1
S~N(1000 * 11,1000 % 62) = N(3500,83.33)

a) 10 years=3652 days, and P(S > 3652) = 1 — P(S < 3652) =

B 3652-3500 )
1 q)( /3333 )~0

b) For how much time this store is enough? (Probability 95%)
This question is not correct. You should ask either

b1l) What is a minimum time, that you sure 95% the store is enough?
Then you apply one-tail solution

23500 ) _ . Z=3500 _ .
oo 0.95; o 1.63;

z = 3500 — 1.645  83.33 = 3485.0 (days)

or
b2) What is the range (in days), including 95% of this distribution?
z=3500 __ 1.96:

/8333 7

Zmin = 3500 — 1.96 x /83.33 = 3482
Zmax = 3500+ 1.96 x y83.33 = 3518



Problem 5

=100; 0 = 1.75; n = 10
= {102,97,101,103,101,98,99,104, 103,98}

= ZX_

(102+97+101+103+101+98+99+104+103+98) = 100. 6

- Z(X ~X)? =1 x54.4=6.0444; 5= [6.0444 =2.4585

n—1

al) Test mean value with @ = 0.05; ¢ = 100.0

Hy :u=
ooRTe 5 ta = to02s5(9) = 2.26
HA U FC

7 X—c _ 100.6-100.0 _ ¢ 779

S/ym 2.4585//10

T < tqy; We can not reject Hy. No significant difference for mean value

a2) Test mean value with o = 0.01
te = t0.005(9) = 3.25
T < tqy; We can not reject Hy. No significant difference for mean value

b1) Test varibility with a = 0.05; ¢ = 1.75% = 3. 0625
Manufacturing is good if variability is small, therefore we should check the hypothesis
c?>c
Hy :0? =c

. 2 _ 2 _
Hy:0 >c Xa = Xoos(9) = 16.92

~2
e (n—1)S _ 9x%6.0444

z = 30625 = 17.763

x> > yx2 We can reject Hy with a level of significance 0.05. Variability of bolts is greater
then permitted.

b2) Test varibility with a = 0.01;
Hy:0%2=c

. 2 2 _
Hy:6 >c Xa = Xo01(9) = 21.67



2% < x% We can not reject Hy with a level of significance 0.01. No significant difference
for variability

Problem 6

ny = 200; ny = 100; p; = 0.55; p2 = 0.44; a = 0.05

_ mpi+npr _ 200 x0.55+100 * 0.44

= 0.513; g=1-p =0.487

ny+n 200 + 100
PP 0.55-044 ___ _ 1 797
Hy :p) =
a) 0P p2 s Za = Z0.025 = 1.96
Hy :p1 #p2

Z < z4; We can not reject Hy. No significant difference between districts.

Hy : =
by O PNTPE 05 = 1.645
HA2p1>p2

Z > z4; We can reject Hy. The candidate is preferred in district A.



