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2"d Semester of 2019/2020
Continuous Evaluation - Exercise 7

1. Let X be a random variable such that its probability function is given by .

T 0 1 2 | otherwise
P(X=2)[02]05]0.3 0

a) Compute the cumulative distribution function.
Solution: By definition, we can define the CDF doing

0, x <0

0.2, 0<zxz<«<1
Fy(z)=P(X <z)={ = =
x(@) =PXS0) =307 1<peo

1, x> 2

b) Compute the moment generating function.

Solution: The moment generating function is, by definition, given by
2
Mx(t) = E(e") =) e"P(X = x) = 0.2+ 0.5¢" + 0.3¢”
x=0

¢) Compute the coefficient of variation.

Answer: The coefficient of variation of X is, by definition px = ox/ux. Then,
one has to compute

E(X) = M%(0) = (0.5¢" + 0.66*")|;—o = 1.1
E(X?) = M¥(0) = (0.5¢" + 1.2¢*)|,— = 1.7.



Then, Var(X) = E(X?)—(E(X))? = 49/100 and, consequently, ox = 1/49/100 =
7/10. The coefficient of variation is

ox T/10 7

Xy T 110 1

d) Compute the mode and the median.
Solution: The mode of X is given by

mo(X) =argmax : P(X =xz) = 1.

ze€Dx

The median of X is given by
me(X) =min{zr € R: Fx(x) > 0.5} =min{fr e R: 2 >1} =1.

e) Let Y be the random variable given by Y = 2X + 3. Compute My (t).

Solution: By using the properties of the moment generating functions, we get
that

My (t) = E (e™) = E (e!'®¥)) = 3 F (20Y)
= e31(0.2 + 0.5¢* + 0.3¢") = 0.2¢% + 0.5¢% 4 0.3¢™.



