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1. Fundamental 

Concepts of 

Statistics

2. Exploratory 

Data Analysis

3. Organizing and 

Summarizing Data

4. Association and 

Relationships 

Between Variables

5. Index Numbers
6. Time Series 

Analysis

PROGRAM



LECTURE 2: EXPLORATORY 
DATA ANAYSIS



DESCRIPTIVE STATISTICS

Newbold et al (2013)



DATA 
REPRESENTATION

- Tables: frequency 

distributions.

- Graphs: bar chart, pie 

chart, histogram, 

boxplot, line chart, etc.

- Choice depends on: 

type of variable & 

analysis purpose.



TABLES AND GRAPHS FOR 
CATEGORICAL VARIABLES

Newbold et al (2013)

Boxplot

Boxplot

• Not suitable for nominal variables, 

because they lack order.

• Can be used for numerical 

variables or ordinal variables 

with five or more categories.

or Crosstable

• Frequency Table: shows the distribution of 

one categorical variable. Example: Gender 

(Male: 40 and Female: 60).

• Contingency Table / Crosstabulation: 

shows the joint distribution of two categorical 

variables. Example: Gender × Education level.



FREQUENCY DISTRIBUTION

Newbold et al (2013)



FREQUENCY DISTRIBUTION 
TABLE EXAMPLE

Newbold et al (2013)

Relative Frequeny(percentage)

Absolute Frequeny



BAR CHART EXAMPLE

Newbold et al (2013)



PIE CHART EXAMPLE 
(SUPPLEMENTARY)

Newbold et al (2013)

• Bar charts and Pie charts are often 

used for qualitative (categorical) data. 

• Height of bar or size of pie slice shows 

the frequency or percentage for each 

category.



EXERCISE: FREQUENCY TABLE & 
BAR CHARTS

or underground



EXERCISE 1: SOLUTION

Answer: Frequency Table



EXERCISE 1: SOLUTION

Answer: Frequency Table with Absolute and Relative Cumulative Frequencies 

(supplementary)

or underground



EXERCISE 2: SOLUTION

Answer: Bar Chart (Absolute Frequency)

SPSS output



EXERCISE 2: SOLUTION

Answer: Pie Chart (supplementary)

SPSS output



GRAPHS TO DESCRIBE 
NUMERICAL VARIABLES

Newbold et al (2013)

Boxplot

Histogram

Ogive

Scatterplot• Univariate (one variable): Stem-and-

Leaf, Boxplot, Histogram, and Ogive

• Bivariate (two variables): Scatterplot

ContinuousVariables

Bar Chart DiscreteVariables



RULES FOR BUILDING CLASSES 
(FREQUENCY TABLE & HISTOGRAM)

1. Number of classes (k): 2. Class width (h): 3.  Where to Start the 

First Class? (3 options)

• Always round class width, h, 

upward.

• Classes must be inclusive 

and nonoverlapping.
or



CLASS INTERVALS

Newbold et al (2013)



FREQUENCY DISTRIBUTION 
EXAMPLE

Sample size: n = 20 

Number of classes: k = 5 (Sturges´ Rule)

Width of each interval = (Max-Min)/k = (58 -12) / 5 = 9.2 ~ 10

7

4



HISTOGRAM EXAMPLE
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• If all class widths are equal, histogram 

heights can simply represent absolute or 

relative frequencies.

If class widths differ, using absolute 

frequency ÷ class width as the bar height 

ensures that the area of each bar correctly 

represents the absolute frequency.



EXERCISE 1.32

Newbold et al (2013)



EXERCISE 1.32 A): SOLUTION

Answer:

Sample size: n = 28 

Number of classes: k = 5 (Sturges´s Rule)

Width of each interval = (Max-Min)/k = (65 -12) / 5 = 10.6 ~ 11



EXERCISE 1.32 B): SOLUTION

Excel output

Answer:

Classes

Absolute

Frequency



EXERCISE 1.36

Newbold et al (2013)



EXERCISE 1.36 A): SOLUTION

Answer:

The cumulative percentage column is 

the relative cumulative frequency.



EXERCISE 1.36 B): SOLUTION

34.51% of competitors were under 35.

Answer:



EXERCISE 1.36 C): SOLUTION

39.61% of competitors were 45 or older.

Answer:



THANKS!
Questions?
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