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LECTURE NOTE 

ON 

INTRODUCTION TO STATISTICS  

 

Introduction 

Our life is full of events and phenomena that enhance us to study either natural or 
artificial phenomena could be studied using different fields one of them is statistics. 
For example, study on fishing. 
Since statistics is used in almost every field of endeavor, the educated individual should 
be knowledgeable about the vocabulary, concepts, and procedures of statistics. 

 

What is Statistics? 
 

 
Statistics is divided into two main areas, which are descriptive and inferential 
statistics. 

 
Descriptive Statistics 

 

Variable 
 

For example, if we collect information about income of households, then income is a 
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variable. These households are expected to have different incomes; also, some of 
them may have the same income. 

 
Value 

The following is an example to explain the difference in the meaning between variable 
and the measurement. 

Types of Variables 
 

Quantitative Variable: It gives us numbers representing counts or measurements. 
Qualitative Variable: It gives us names or labels that are not numbers representing the 
observations. 
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Raw Data 

Data recorded in the sequence in which they are collected and before they are 
processed or ranked are called raw data. 
Example 
Suppose we collect information on the scores of 20 students from semester one at 
GTEC. The data values, in the order they are collected, are recorded in Table 2.1. 

 

Organizing Data 
 

Organizing data is used to organize data set. 

Frequency Table 
A frequency table is a way of organizing collected data. 

To do this we draw a table with three columns: 

• The first column is for the different items in the data set. 

• The second column is for the tally marks. 

• The last column is the frequency column where we can add up the tally marks 
and write in the corresponding frequencies. 

 
We can add up all of the frequencies to find the total frequency of the set of data. 

For example, 
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Let’s say we wanted to collect some data on the ways of transport used by students 
to get to school. We would start collecting data and writing the answers in a list. 

 
The best way to sort this data set is to use tally charts. The data collection looks like 
this: 

 
walk, bus, bike, walk, bike, bus, walk, car, walk, bike, bike, bus, walk, walk, 
walk, car, bus, walk, bus, bus, walk, car, car, walk, walk, train, bike, bus, walk, 
walk 

 
The tally chart for the same data looks like this: 

 

 

 
For example, 

 
A frequency table showing the ages of 25 students on a college course. 
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Relative Frequency 
 

Relative frequency can be defined as the number of times an event occurs divided by 
the total number of events occurring in a given scenario. Relative frequency can be 
calculated as below: 

 

Percentage Relative Frequencey 

 
It is the relative frequency multiply by 100%. 

Example 

 
Cumulative Frequency 

 
Cumulative frequency is the total of a frequency and all frequencies in a frequency 
distribution until a certain defined class interval. 



6  

Exercise 
 

Complete the table by filling in the blanks then answer the following question. 
 

 
Concept of Group 

 
Quantitative data can be classified into ungrouped 
data and grouped data. 

 

• Ungrouped data is the type of distribution 
in which the data is individually given in a 

 
raw form. Example 

 
 
 
 
 
 

 

• Grouped Data: It is a way of organising a large set of data into more 
manageable groups. Examples 
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Class 
 

In statistics, a class is a grouping of values by which data is binned for computation 
of a frequency distribution 

 

Class Limits: A class consist of two numbers, the first number is called lower limit and 

the second number is called the upper limit. 

 

 

 
Class Boundaries: Class Boundaries are similar to class limit, where each class 

 



8  

boundaries divided into lower boundary and upper boundary. However, the upper 
boundary limit for any class always the same of the lower boundary limit of previous 
class. It is calculated as below: 

For Example: Find the class boundary of the class 40 – 44 
Solution: 

Lower boundary limit= 40 – 0.5 = 39.5 
Upper boundary limit= 44 + 0.5 = 44.5 

Midpoint: It is calculated by adding class limits or class boundries and dividing by 2. 
 

 

 
Example on class limits, class boundaries and midpoint 

 

Class Interval 
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Inclusive Class: When the lower and the upper-class limits are included, then it is an 
inclusive class. For example: 220-234, 235 -49…. etc 
Exclusive Class: When the lower limit is included, but the upper limit is excluded is an 
exclusive class. For Example: 150 – 153, 153 – 156, … etc. 

  
 

Graphical Presentation of Qualitative Data 
 

There are many types of graphs that are used to display qualitative data; in this part 
we will study two graphs which they are commonly used to display the qualitative data, 
these graphs are the Bar chart and the Pie chart. 

 
Bar Chart 

A graph made of bars whose heights represent the frequencies of respective 
categories is called a bar graph. 

 

Pie Chart 

A circle divided into portions that represents the relative frequencies or percentages 
of a population or a sample of different categories is called a pie chart. The pie chart 
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is one of the most commonly used charts when we need to display percentages, or 
display frequencies and relative frequencies. 
Example 
Step1: Draw a circle. 
Step2: Find the central angle for each category by the equation: 
Measure of the central angle= (Relative frequency) ×360 % 
Applying step 2 for each category, we get 

 

 

 
For category (v) the measure angle is (0.40)(360 %)=144 % 
For category (s) the measure angle is (0.34)(360 %)=122.4 % 
For category (n) the measure angle is (0.26)(360 %)=93.6 % 
Step2: Draw the sectors corresponding to above angles, then 
the pie chart for such data is constructed in figure 2.2: 
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Graphical Presentation of Quantitative Data 
 

Histogram 
Histogram is a graphical technique that used for representation of a frequency, a 
relative frequency, or a percentage of frequency distribution table of grouped data. 

 
A histogram is similar to a bar chart but is used to display quantitative continuous data 
(numeric data), whereas a bar chart (or bar graph) is used to display qualitative or 
quantitative discrete data. For example, 

Below is a grouped frequency table and the associated histogram. 
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Polygon 
A frequency polygon is a graph that displays the data by using line segments that 
connect points plotted for the frequencies at the midpoints of the classes. 

 

Example 
 

Construct a frequency polygon without a histogram using the data given below: 
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Cumulative Frequency Curve(Ogive) 
 

An ogive is a curve drawn for the ascending cumulative frequency of grouped data in a 
distribution table by first joining plotting dots marked above the upper boundaries of 
classes at heights equal to the ascending cumulative frequencies of respective classes, 
then joining these points by smooth curve 
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Measures of Central Tendency 
 

A measure of central tendency is very important tool that refer to the centre of a 
histogram or a frequency distribution curve. In This section we will discuss three 
measures of central tendency such as the mean, the median, and the mode for the 
two cases (grouped and ungrouped data sets). 

 
The Mean 

The most commonly used measure of central tendency is called mean (or the 
average). 

 
The Mean for Ungrouped Data 

 

 
Example 

 

 
To sum all scores 
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The Median for Ungrouped Data 

The median is the value of the middle term in a data set that has been ranked in increasing or 
decreasing order. 

Steps 
• Rank the given data sets (in increasing or decreasing order) 

• Find the middle term for the ranked data set that obtained in step 1. 

• The value of this term represents the median. 
 

Example: Find the median of the following data 
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The Mode 
The mode is the value that occurs most often in a data set. 

 

 

 

The Mean for Grouped Data 

Example 

The following table gives the frequency distribution of the number of orders received 
each day during the past 50 days at the office of a mail-order company. Calculate the 
mean 

 
 
 

Formula 
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The Median for Grouped Data 
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The Mode for Grouped Data 

Formula 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 


