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LECTURE 4 HOMEWORK: 
QUESTIONS AND SOLUTIONS



EXERCISE 3.25

Newbold et al (2013)



EXERCISE 3.25:  SOLUTION

 Answer:



EXERCISE 3.85

Newbold et al (2013)



EXERCISE 3.83:  SOLUTION

 Answer:



EXERCISE 3.83:  SOLUTION

 Answer:



EXERCISE 4.18

Newbold et al (2013)



EXERCISE 4.18 A):  SOLUTION

 Answer:

Probability Mass Function (PMF) or Probability 

Distributionn Function (PDF) – shows the 

probability for each number of returns.



EXERCISE 4.18 B):  SOLUTION

 Answer:

Cumulative Distribution Function (CDF) – 

shows the cumulative probability as the 

number of returns increases.



EXERCISE 4.18 C):  SOLUTION

 Answer:



EXERCISE 4.18 D):  SOLUTION

 Answer:



EXERCISE 4.33

Newbold et al (2013)



EXERCISE 4.33:  SOLUTION

 Answer:

Approximate value

Exact value



EXERCISE 4.33:  SOLUTION

 Answer:

Approximate value

Exact value



EXERCISE 4.46

Newbold et al (2013)



EXERCISE 4.46 A):  SOLUTION

 Answer:



EXERCISE 4.46 B):  SOLUTION

 Answer:

This topic has not been 

covered in class yet, but 

it will be addressed 

later.



LECTURE 5: POISSON 
DISTRIBUTION



POISSON DISTRIBUTION

Newbold et al (2013)

Poisson distribution is useful for modeling the number of events in a 

fixed interval of time or space when events occur independently and with a 

constant average rate λ.

Let X be the number of events in a given interval,  x = 0, 1, 2, …

The random variable 𝑋 follows a Poisson distribution with 

parameter λ : X ~ Poisson(λ )



APPLICATIONS OF THE 
POISSON DISTRIBUTION



POISSON DISTRIBUTION 
ASSUMPTIONS 

Newbold et al (2013)



PMF OF A POISSON 
DISTRIBUTION

Newbold et al (2013)

P(X = x) =

For a discrete 

distribution like 

Poisson, PDF = PMF.

X ~ Poisson(λ )
Probability Mass 

Function (PMF)



MEAN AND VARIANCE OF A 
POISSON RANDOM VARIABLE

Newbold et al (2013)



USING POISSON TABLES

Newbold et al (2013)

X ~ Poisson(0.5)

λ = 0.5

x = 2

Note: Exact probabilities 

from the Poisson PMF can 

be computed manually or 

obtained from Poisson 

probability tables.



POISSON PMF GRAPH

Newbold et al (2013)

X ~ Poisson(0.5) 
λ = 0.5

x = 2



POISSON DISTRIBUTION 
SHAPE

Newbold et al (2013)

X ~ Poisson(0.50) X ~ Poisson(3)



EXERCISE 4.55

Newbold et al (2013)



EXERCISE 4.55 A):  SOLUTION

 Answer:

Approximate value

Exact value



EXERCISE 4.55 B):  SOLUTION

 Answer:

Approximate value

Exact value



POISSON APPROXIMATION TO 
THE BINOMIAL DISTRIBUTION 

Newbold et al (2013)

If X ~ Binomial(n, p) with large n and small p (preferably n × p < 7), 

then X can be approximated by a Poisson random variable with 

parameter λ = n × p. In other words, X ~ Poisson(n × p).



SUMMARY: CHARACTERISTICS 
OF A POISSON DISTRIBUTION

If X1 ~ Poisson(λ1) and X2 ~ Poisson(λ2) are two independent random 

variables, then X1 + X2 ~ Poisson (λ1+ λ2).

X ~ Poisson(λ) 

•Possible values x = 0, 1, 2, ….

•E(X) = Var(X) = λ
• Independent events

•Positively Skewed

Example:



EXERCISE 4.60

Newbold et al (2013)



EXERCISE 4.60:  SOLUTION

 Answer:



EXERCISE 4.60:  SOLUTION

 Answer:



LECTURE 5: CONTINUOUS
RANDOMVARIABLES



CONTINUOUS RANDOM
VARIABLES

Newbold et al (2013)



CUMULATIVE DISTRIBUTION
FUNCTION (CDF)

Newbold et al (2013)
For continuous random variables, 𝑃 𝑎 < 𝑋 < 𝑏 is the area under the

Probability Density Function (PDF) curve between a and b.

Continuous CDF



PROBABILITY AS AN AREA

Newbold et al (2013)

Since the probability that a continuous random variable takes any exact value is 

zero, we have: P(a < X < b) = P(a ≤ X ≤ b) = P(a < X ≤ b)  = P(a ≤ X < b).

Probability Density 

Function (PDF)

Possible Values of the Variable



CDF: DISCRETEVS CONTINUOUS
RANDOMVARIABLES



CDF: DISCRETEVS CONTINUOUS
RANDOMVARIABLES



PROPERTIES OF THE PROBABILITY 
DENSITY FUNCTION (PDF)

Newbold et al (2013)



PROPERTIES OF THE PROBABILITY 
DENSITY FUNCTION (PDF)

Continuous CDF

Note that the Probability Density Function (PDF) is used only for continuous variables, and the 

Probability Mass Function (PMF) is used only for discrete variables. In some contexts, however, the 

acronym PDF is also used for discrete variables, with the meaning of Probability Distribution Function. 

Cumulative Distribution Function (CDF) applies to both discrete and continuous variables.

Newbold et al (2013)



CDF: VISUAL REPRESENTATION

Newbold et al (2013)

Continuous CDF

Continuous PDF

Possible Values of the Variable



EXPECTATIONS FOR CONTINUOUS
RANDOMVARIABLES

Newbold et al (2013)



MEAN, VARIANCE, AND STANDARD 
DEVIATION OF A CONTINUOUS VARIABLE

König’s Theorem is also applied when calculating 

the variance of continuous random variables.

König’s Theorem



LINEAR FUNCTIONS OF 
RANDOM VARIABLES 

Newbold et al (2013)



LINEAR FUNCTIONS OF 
RANDOM VARIABLES 

Newbold et al (2013)



LECTURE 5: UNIFORM 
DISTRIBUTION



UNIFORM DISTRIBUTION

Newbold et al (2013)

The random variable 𝑋 follows a 

Uniform distribution with parameters 

a and b (a < b): X ~ Uniform(a, b).

a b

The uniform random variable takes 

values in the interval [𝑎, 𝑏].



PDF OF A UNIFORM DISTRIBUTION

Newbold et al (2013)

X ~ Uniform(a, b)

Probability Density 

Function (PDF)

Note: This graph shows the 

PDF of a Uniform 

Distribution.



CDF OF A UNIFORM DISTRIBUTION

X ~ Uniform(a, b)

Cumulative Distribution 

Function (CDF)

Note: This graph shows the 

CDF of a Uniform 

Distribution.



MEAN AND VARIANCE OF THE 
UNIFORM DISTRIBUTION 

Newbold et al (2013)



UNIFORM DISTRIBUTION
EXAMPLE

Newbold et al (2013)

X ~ Uniform(2, 6)

PDF



PDF AND CDF OF THE UNIFORM(0,1) 
DISTRIBUTION – A SPECIAL CASE

CDFPDF

Mean and Variance

X ~ Uniform(0, 1)



EXERCISE 5.5

Newbold et al (2013)



EXERCISE 5.5 A):  SOLUTION

 Answer:

The Uniform(0,1) distribution 

is a special case of the 

Uniform(a,b) distribution with 

a = 0 and b = 1.

PDF

Mean and Variance

The mean and variance of a 

Uniform(0,1) random variable 

are 1/2 and 1/12, respectively.



EXERCISE 5.5 B):  SOLUTION

 Answer:

CDF



EXERCISE 5.5 C):  SOLUTION

 Answer:



EXERCISE 5.5 D):  SOLUTION

 Answer:



EXERCISE 5.5 E):  SOLUTION

 Answer:



HOMEWORK OF LECTURE 5: 
QUESTIONS



EXERCISE 4.57

Newbold et al (2013)



EXERCISE 5.6

Newbold et al (2013)



THANKS!
Questions?
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