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Roadmap:
o Probability

@ Random variable and|two dimensional random variables:

@ Distribution

@ Joint distribution

@ Marginal distribution

@ Conditional distribution functions

@ Expectations and parameters for a random variablegl and two dimensional
random variables

@ Discrete Distributions

@ Continuous Distributions

Bibliography: Miller & Miller, John E. (2014) Freund’s Mathematical Statistics with applications, 8th Edition,
Pearson Education, [MM]



Expected Value, Variance and Quantiles for a

Random Variable: Exercises
Chapter 3



10. Find the expected value, the median and the mode, of the random variable ¥ whos
probability density is given by

_ w+1)/8 for2<y<4
fr(y) = { 0 elsewhere




Exercise 10
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Exercise 10




11. Let X be a random variable that has the probability function fx(z) = 1/2 for for
r=-=2and r = 2.

(a) Find E(X), E(X?) and 0%.

(b) Calculate the the mode and median.
(c) Calculate first and third quartiles.
(d)

(e) Compute Var(2X — 2)

Compute the standard deviation.




Exercise 11 a)
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Eﬁxercisenll b)

There is no Mode

0 (x <-2)

Fx (x) = (— 24 x<)




Exercise 11 ¢), d) and e)
c )
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12. Let X be a random variable that has probability density function

T for0<z<1
fx(@x)=<¢ 2—a for1 <z <2 .
0 elsewhere

(a) Find the expected value, the median and the mode of the random variable X.
(b) Compute the variance of g(X) = 2X + 3.




Exercise 12 a)
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Exercise 12 a)
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Exercise 12 b)
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13. Let X be a random variable that has probability density function

L for1<az<3

rw={ 7

elsewhere

(a) Find E(X), the median and the mode of X.
(b) Find E (X?) and E (X?).
(¢) Use the results of part (a) and (b) to determine E(X? +2X?% — 3X +1).




Exercise 13 a)
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Exercise 13 a)
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Exercise 13 b)
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Exercise 13 ¢)
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Supplementary
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14. Let X be a random variable such that

1
_ ) a a<x<b
fx(x) {0

(a) Find the moment generating function of X.

(b) Calculate the first and third quantiles.




Exercise 14 a)
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Exercise 14 h)
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Exercise 14 h)
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15. Find the moment-generating function of the discrete random variable X that has the
probability distribution given by

flz)=2 (%)I, r=12,..

Use it to find the values of p} and p.
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Exercise 15
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Exercise 15
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16. Derive the moment generating function of the random wvariable has the probability
density function f(z) = e /2 for 2 € R and use it to find o%. '




Exercise 16
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Exercise 16
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17. Let X and Y be two independent random variables such that the moment generating
function of X is given by

Mx(t) = 0.2 + 0.5¢" + 0.3¢*

and the probability function of Y is given by

0.3, y=-1

0.5, y=1
MO=102 y=3

0, otherwise

a) Compute the cumulative distribution function of Y.

b) Compute the moment generating function of Y.

)

)
¢) Compute the mode and the median of Y.
d) Compute the coefficient of variation of X.
)

e) Let Z be the random variable given by Z = aY + b. Find a and b such that

f) Compute the moment generating function of W = X + Y.
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Exercise 17 b) and ¢)
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Exercise 17 d)
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Exercise 17 e)
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Exercise 17 e)
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Exercise 17 e)
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Questions?
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