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Univariate Statistical Analysis

Lecture 1
Numerical Descriptive Measures

(Chapter 1, 3 & 4)

Introduction
• Contact: 

Name: Peter Ho 
Email: pho@sheridan.edu.au

• Text Book: 
Peck, R., Short, T., & Olsen, C. (2018). Introduction to Statistics & Data Analysis.  (6th 
ed.).  Cengage Learning.

• Assessments: 
1. In-class test 1: week 5 (15%)
2. In-class test 2: week 12 (15%)
3. Assignment: week 9 (20%)
4. Final exam: week 15 (50%)
* A4 sheet of paper with handwritten notes on both sides and a scientific calculator.

Objectives
• Definitions

• Population

• Sample

• Variable and Data

• Displaying Data
• Bar Charts

• Histogram

• Pie Charts

Objectives
Methods for Describing Data

• Centre of a data set
• Mean 

• Median

• Variability of a data set
• Range

• Variance 

• Standard Deviation

True Seeker
• We come to know truth

• Finding out what is true about the world, ourselves, and others 
constitutes  

• Important and interesting

Examples

• How do humans think? 

• What happens in the body to produce a sensation or a movement? 

• When I get angry, is it true that there is a unique underlying 
physiological pattern? 

• What is the pattern?

What is Statistics?
• Scientific method 

• Quantitative method

• Find out what the true is

mailto:pho@sheridan.edu.au
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Definitions
Population: A population is the complete set of individuals, objects, or 
scores that the investigator is interested in studying. 

Sample: A sample is a subset of the population.

Variable: A variable is any property or characteristic of some event, object, 
or person that may have different values at different times depending on 
the conditions. 

Data: The measurements that are made on the subjects of an experiment 
are called data.

Descriptive statistics is concerned with techniques that are used to describe
or characterize the obtained data.

Inferential statistics involves techniques that use the obtained sample data 
to infer to populations.

Definitions

Categorical data set:  A data set is categorical (or qualitative) if the 
individual observations are categorical responses. (e.g. gender, 
educational level)

Numerical data set: A data set is numerical (or quantitative) if each 
observation is a number. (e.g. number of students , how many chairs, 
height and weight)

• Discrete variable is one in which there are no possible values
between adjacent units on the scale. (e.g. number of students , how 
many chairs)

• Continuous variable is one that theoretically can have an infinite 
number of values between adjacent units on the scale. (e.g. height 
and weight)

Exercise 1.12 (page. 16)

Classify each of the following variables as categorical, discrete variable 
or continuous variable.

a. Number of students in a class of 3 who turn in a term paper before 
the due date.

b. Gender of the next baby born at a particular hospital.

c. Amount of fluid dispensed by a machine used to fill bottles with 
soda pop.

d. Thickness of the gelatin coating of a vitamin E capsule.

e. Birth order classification.

Exercise 1.12 (page. 16) - solution

Classify each of the following variables as categorical, discrete variable 
or continuous variable.

a. Number of students in a class of 35 who turn in a term paper 
before the due date.  → discrete variable

b. Gender of the next baby born at a particular hospital. →
categorical

c. Amount of fluid dispensed by a machine used to fill bottles with 
soda pop. → continuous variable

d. Thickness of the gelatin coating of a vitamin E capsule. →
continuous variable

e. Birth order classification. → categorical

Definitions

Frequency:  the number of times of an event appears in a study (or 
experiment).

Frequency distribution:  A graphically way to summarise (to display) 
the frequency from the sample data.

Displaying Data – Bar Charts

Use for Categorical data.

Example 1.7 (page. 12) - Motorcycle Helmet
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Displaying Data – Bar Charts

Example 1.7 (page. 12) - Motorcycle Helmet
Cont’

x-axis: Category

y-axis: Frequency

Displaying Data – Histogram 

Use for Discrete numerical data.

Example 3.12 (page. 97) - Promiscuous Queen Bees

Number of Partners:
12,2,4,6,6,7,8,7,8,11
8,3,5,6,7,10,1,9,7,6
9,7,5,4,7,4,6,7,8,10

Displaying Data – Histogram 

Example 3.12 (page. 97) - Promiscuous Queen Bees  (Cont’)

Displaying Data – Histogram 

Example 3.12 (page. 97) - Promiscuous Queen Bees  (Cont’)

Displaying Data – Histogram 

Use for Continuous numerical data.

Example 3.16 (page. 103) - Sleep deficit

Displaying Data – Histogram 
Example 3.16 (page. 103) - Sleep deficit  (Cont’)

Steps:

• Setup the interval

• Calculate the relative frequency

• x – axis: Intervals

• y – axis: relative frequency
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Displaying Data – Pie Charts

Use for Categorical data.

Example 3.3 (page. 81) - Watch Those Typos 

Number of Typos Frequency

1 60

2 54

3 21

4 or more 10

Don’t know 5

Displaying Data – Pie Charts

Example 3.3 (page. 81) - Watch Those Typos  (Cont’)

Steps:

• Calculate the total frequency

• Calculate relative frequency in percentage 

• =
𝐹𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦

𝑇𝑜𝑡𝑎𝑙 𝐹𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦
x 100%

• Calculate slice size = 
𝐹𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦

𝑇𝑜𝑡𝑎𝑙 𝐹𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦
x 3600

• Draw a slice appropriate size and labels 

Methods for Describing Data 
Chapter 4.1-4.3
• Centre of a data set

• Mean 

• Median

• Variability of a data set
• Range

• Variance 

• Standard Deviation

• Interquartile Range

• Summarizing a data set
• Boxplots

Centre of a data set

• Mean (Average): 

n

x
x i

n

i 1=
=

Centre of a data set

• Mean (Average): 

N

xi

N

i 1=
=

Centre of a data set

Mean (Average)
Example 4.2 (page. 151) - Country Population Sizes

Total countries = N = 3,137
Total residents (2018 Census Bureau estimate) = σ𝑥𝑖 = 231,665,106

= 
231,665,106

3,137
= 73,849.3 residents per country 

N

xi

N

i 1=
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Centre of a data set

Mean (Average)
Example 4.2 (page. 152) - Country Population Sizes                 (cont’)

Centre of a data set
The Median (Middle value from the set):

2

1+n
Steps: (Must be sorted in ascending order)
1. Ranked observation

2. Calculate the middle value   

Centre of a data set
The Median (Middle value from the set):
Example 4.4 (page. 153) - Web Site Data Revised

0,0,0,0,0,0,3,4,4,4,5,5,7,7,8,8,8,12,12,13
13,13,14,14,16,18,19,19,20,20,21,22,23,26,36,36,37,42,84,331

Steps:

1.  
𝑛 + 1

2
ranked observation = 

40+1

2
=

41

2
= 20.5

→ The middle value is the average of 𝑥20 = 𝟏𝟑 and 𝑥21 = 𝟏𝟑

2.  The median = 
13 + 13

2
= 13

Variability in a data set

• Range:

Variability in a data set

• Sample variance and sample deviation: (Deviation from the sample 
mean)

Variability in a data set

Sample Variance:  

Sample Standard Deviation: 
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Variability in a data set

• Population variance and Population deviation: (Deviation from the 
population mean) 

• For Your Information only due to it’s hard to know the Population 
Data.

Population Variance:

Population Standard Deviation: 
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Variability in a data set
Example 4.8 (page. 161) - Big Mac Revisited

Data from Example 4.7 (page. 160)

Determine the sample variance and sample standard deviation.

Answer on page. 162

Variability in a data set
Exercise 4.24 (page. 166) – Smart Phone Prices

Determine the population variance and population standard deviation.

Summary
• Definitions

• Population

• Sample

• Variable and Data

• Displaying Data
• Bar Charts

• Histogram

• Pie Charts

Summary
Methods for Describing Data

• Centre of a data set
• Mean 

• Median

• Variability of a data set
• Range

• Variance 

• Standard Deviation
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