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1. LESSON: SOLVED EXERCISES

1. X is a continuous random variable with E(X) mean and o’ variance.
Determine Y random variable’s mean and variance knowing that Y=aX+b.

E(Y)?

29
O'y !

E(Y)=E(aX +b) = T (ax+b) f(x)dx :T axf(x)dx + T b f(x)dx :aT xf(x)dx+bT f(x)dx =

—aE(X)+b

E(Y)=aE(X)+b

o? = E(Y —E(Y))? = E((aX +b) - (aE(X) +b))*
o, =E(aX +b—aE(X)-b)* = E(aX —aE(X))* =aE(X - E(X))* =ao;
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2. The random variable can take the following discrete values: {2,3,7,8,10}.
Knowing that all events have the same probability, calculate first raw
moment, second raw moment, first central moment, second central

moment, first moment when a=4 and second moment when a=4.

4 1 1 1 1 1
=EX)=E(X)=Y xp(x)=2-Z43-=+7-=+8-2+10-==6 =6
0[1 ( ) ( ) Z |p( |) 5 5 5 5 5 0[1

i=1

a, =E(X)’ :Z(xi)2 p(xi)=22-1+32 .l+72 '£+82 -£+102 -1=45.2 a, =452
) 5 5 5 5 5

= EC=EQO) = 3 (% ~E(X0)px) =

1 1 1 1 1
1h=(2-6)+@-6)-+(7-6)- 2+ (8-6)- . +(10-6)- =0 41,=0
= E(X ~EQY = 3% ~E() (x) =

1, = (2-6) -%+(3—6)2 -%+(7—6)2-%+(8—6)2-%+(1O—6)2-%:9.2 1, =02 =92

o, =E(X-4) = _Zn:(xi —4)p(x) =

1 1 1 1 1
a, :(2—4)-g+(3—4)-g+(7—4)-g+(8—4)-g+(10—4)-g=2 a,=2

Ay = E(X _4)2 = i(xi _4)2 p(x) =

Gy = =) B S (T4 S+ B4 T+ Q0- 7S =132 ay, =132

——
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3. The random variable can take the following discrete values: {2,3,7,8,10}.
Knowing that all events have the same probability, calculate skewness and
kurtosis values, and describe briefly the shape of the distribution.

f=— BB =2

= EX~E(X)Y =i<xi ~EQO)piX) =

=(2—6)3- +(3-6)*=+(7-6)° = (8—6)3-%+(10—6)3-é=—3.6 1, =-3.6

fy =0t = E(X ~E())2 = 3 (%~ E(X))? p(x,) =

i=1

0-2:(2—6)2-%+(3—6)2-%+(7—6)2-%+(8—6)2- +(10-6)? % 92 o°=92

o =o' =82

My —3.6 —_013 The value is very near to 0, so is slightly negative skew

= E(X —ECO) = (%~ ECO) pIX) =

=(2—6)4-%+(3—6)4- +(7-6)"-=+(8-6)"-=+(10-6)*-==122 p, =122

U'III—‘

1, =0 = E(X —E(X))’ =i(xi CE(X)?p(x) =

i=1

62 =(2-6)%-=+(3-6)%-=+(7T—6)2- (8—6)2-%+(10—6)2-%:9.2 6?=9.2

o=+oc? =492
My 3- 122 The value is negative so it could be said that the distribution is

Y, = = 7—3=-156  gichily platykurtic.
o ( ﬁglz) ghtly platy
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4. Themean of arandom variable is 7 and second central moment is 4. Calculate
the minimum probability that the random variable is within (4, 14).

P(E(X)—ka<X<E(X)+ka)21—kl2 vk >0
P(4< X <10)>1- 12 vk >0

k
4=E(X)—ko 4=7-k2 k:g or
10=E(X)+ko 10=7+k2 kzg

PA<X <10)>1-—_ -

(0 DO©
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5. The pedestrian waiting time in a traffic light is a continuous random
variable. A person arrives randomly at the crossroad, what is the average
waiting time? The density function of the random variable is (values are in
seconds) is the following:

0 —-owo<x<0
f(x) = X 0<x<30
80

0 80<x<w

® 30 X 30 X2 Ve 30 30°
E(X)= [ xf(x)dx= [ x——dx = ——dx=——| =>|=1125 seconds
], 3 80 380 240 240
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