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HOMEWORK OF LECTURE 2: 
SOLUTIONS



EXERCISE 1.32

Newbold et al (2013)



EXERCISE 1.32 A): SOLUTION

 Answer:

n = 28 (sample size)

k = 28 = 5.29 ~ 6 number of classes

Width of each interval = (65 -12) / 6 = 8.8 ~ 9

Since the upper limit of the last class was 64, the 

value 65 would not be included.

To solve this, we chose the following approach:

If you are working with integer data, a very simple 

solution is to set the last boundary as max + 1 

(here 65+1=66) and keep the class intervals in the 

form [a,b).
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EXERCISE 1.32 B): SOLUTION

SPSS Output: Histogram
 Answer:

Classes

Absolute 

Frequency



EXERCISE 1.32 C): SOLUTION

 Answer: Excel Output: Ogive
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EXERCISE 1.32 D):  SOLUTION

 Answer:



EXERCISE 1.32 D):  SOLUTION

 Answer:



EXERCISE 1.32 D):  SOLUTION

 Answer:

Frequency   Stem &  Leaf

SPSS Output: Steam and Leaf Plot



EXERCISE 2.8

Newbold et al (2013)



EXERCISE 2.8 A): SOLUTION

 Answer:



EXERCISE 2.8 B): SOLUTION

 Answer:

Position of Median = (n+1)/2 = (12+1)/2  = 6.5



EXERCISE 2.8 C): SOLUTION

 Answer:



EXERCISE 2.14

Newbold et al (2013)



EXERCISE 2.14:  SOLUTION

 Answer:

The coefficient of variation is 17.6%.



EXERCISE 2.15

Newbold et al (2013)



EXERCISE 2.15 A):  SOLUTION

 Answer:



EXERCISE 2.15 B):  SOLUTION

 Answer:



EXERCISE 2.15 C):  SOLUTION

 Answer:



LECTURE 3: DESCRIPTIVE 
DATA ANALYSIS – MEASURES 
(CONTINUED)



KURTOSIS VISUALIZATION

Platykurtic 

Distribution

Leptokurtic 

Distribution

Mesokurtic 

Distribution



KURTOSIS MEASURES: HOW TO IDENTIFY 
KURTOSIS WITH COEFFICIENTS

Leptokurtic 

Ky < 0.263

K > 0

Platykurtic  

Ky > 0.263

K < 0

Mesokurtic 

Ky = 0.263

K = 0



ADVANTAGES AND DISADVANTAGES 
OF KURTOSIS MEASURES

• Quantile-based Coefficient of Kurtosis or Yule’s 

Coefficient of Kurtosis (Q-Kurtosis)

 Resistant to outliers, simple interpretation, non-parametric.

 Less precise for small samples, ignores detailed tail behavior.

• Moment-based Coefficient of Kurtosis (SPSS / G2)

 Uses all data points, standardized for statistical tests, widely 

available in software.

 Sensitive to outliers, more complex calculation, may 

exaggerate tail influence in small samples.

Yule’s coefficient of kurtosis is 

considered nonparametric 

because it is based on quantiles 

rather than on the parameters 

or moments of a specific 

theoretical distribution.



EXERCISE: SKEWNESS AND 
KURTOSIS

Quantile-based Coefficient 



EXERCISE:  SOLUTION

 Answer:

Summary:

• Slight positive skew (Skewness > 0)

• Platykurtic distribution (Kurtosis > 0.263)



MEASURES OF RELATIONSHIPS 
BETWEEN VARIABLES

Newbold et al (2013)



COVARIANCE

Newbold et al (2013)



INTERPRETING COVARIANCE 

Newbold et al (2013)



COEFFICIENT OF CORRELATION 

Newbold et al (2013)

r



FEATURES OF CORRELATION 
COEFFICIENT, R

Newbold et al (2013)



INTERPRETING CORRELATION 
COEFFICIENT

r = -1   

• Perfect negative 
linear correlation 

-1 < r ≤ -0,8   

• Strong negative 
linear  correlation 

-0,8 < r ≤ -0,5   

• Moderate negative 
linear correlation 

-0,5 < r < 0   

• Weak negative 
linear correlation

r = 0   

• No linear 
correlation

0 < r < 0,5   

• Weak positive 
linear correlation

0,5 ≤ r < 0,8   

• Moderate positive 
linear correlation 

0,8 ≤ r < 1   

• Strong positive 
linear correlation

r = 1   

• Perfect positive 
linear correlation



SCATTER PLOTS OF DATA WITH 
VARIOUS CORRELATION COEFFICIENTS

Newbold et al (2013)



EXERCISE 2.55

Newbold et al (2013)



EXERCISE 2.55:  SOLUTION

 Answer:

Summary:

• Covariance ≈ 18.65

• Correlation = r ≈ 0.91 (strong positive 

linear relationship, 0.8 ≤ r < 1)



LECTURE 3: PROBABILITY



CONCEPTS OF PROBABILITIES

Newbold et al (2013)



EXAMPLE: SAMPLE SPACE 
AND EVENTS

Newbold et al (2013)

Sample Space S or Ω

Event A Event B

We can use either curly 

brackets { } or square 

brackets [ ] to define a set.



INTERSECTION OF EVENTS

Newbold et al (2013)



MUTUALLY EXCLUSIVE 
EVENTS

Newbold et al (2013)

𝑨 ∩ 𝑩 = { }



UNION OF EVENTS

Newbold et al (2013)



UNION OF EVENTS: VISUAL 
REPRESENTATION

𝑨 ∪ 𝑩

Baseado em https://docente.ifrn.edu.br/julianaschivani/disciplinas/matematica-iii/probabilidade/slides-4-probabilidade



COLLECTIVELY EXHAUSTIVE 
EVENTS

Newbold et al (2013)



COMPLEMENT OF AN EVENT

Newbold et al (2013)

𝑨 ∩ ഥ𝑨 = { }

𝑨 ∪ ഥ𝑨 = 𝑺



Newbold et al (2013)

EXAMPLES: COMPLEMENTS, 
INTERSECTIONS, AND UNIONS



EXAMPLES: MUTUALLY EXCLUSIVE 
AND COLLECTIVELY EXHAUSTIVE

Newbold et al (2013)



VENN DIAGRAM

𝑨 ∪ 𝑩

𝑨 ∩ 𝑩 ഥ𝑨∩B = B −𝑨 = 𝑩\𝑨

S

𝑨 ∩ ഥ𝑩 = 𝑨 − 𝑩 = 𝑨\B

Baseado em https://docente.ifrn.edu.br/julianaschivani/disciplinas/matematica-iii/probabilidade/slides-4-probabilidade

Venn Diagram:

Shows relationships between 

sets with overlapping circles.

𝑨 ∪ 𝑩 =  ഥ𝑨  ∩ ഥ𝑩



PROBABILITY

Newbold et al (2013)



ASSESSING PROBABILITY

Newbold et al (2013)



CLASSICAL PROBABILITY

Newbold et al (2013)



RELATIVE FREQUENCY PROBABILITY 
AND SUBJECTIVE PROBABILITY

Newbold et al (2013)



PROBABILITY POSTULATES

Newbold et al (2013)

P({}) = 0



PROBABILITY RULES

Notation Note: 

P(A-B) = P(A\B) in words. In 

Portuguese texts, P(A/B) is 

often used instead of P(A\B).

P(A – B) =

𝑰𝒇 𝑨 ∩ 𝑩 = , 𝐭𝐡𝐞𝐧 𝐏 𝑨 ∪ 𝑩 = 𝑷 𝑨 + 𝑷(𝑩)

Newbold et al (2013)



A PROBABILITY TABLE 

Newbold et al (2013)



EXERCISE 3.17

Newbold et al (2013)



EXERCISE 3.17 A):  SOLUTION

 Answer:



EXERCISE 3.17 B):  SOLUTION

 Answer:



EXERCISE 3.17 C):  SOLUTION

 Answer:



HOMEWORK OF LECTURE 3: 
QUESTIONS



EXERCISE 2.56

Newbold et al (2013)



EXERCISE 3.13

Newbold et al (2013)



EXERCISE 3.14

Newbold et al (2013)



THANKS!
Questions?
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