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Introduction

• Statistics is a mathematical science that aims to help in

the study of the phenomena or properties of a population

using a selected part of the population or the

phenomenon.
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Introduction

• Mathematical and theoretical study

of statistics, which is based on

probability theory and mathematical

analysis, is called theoretical

statistics or mathematical statistics.

• On the other hand, applied statistics

is divided into 2 major categories:

descriptive statistics and statistical

inference.
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Random Variable

Let a Borel field ℱ, 𝒮 = ℝ = 𝑧 be used to define an event:

𝑧 ∶ 𝑋 𝑧 ≤ 𝑥 ∈ ℱ.

• 𝛸(𝑧): random variable having probability 𝑃 𝑧: 𝑋 𝑧 ≤ 𝑥
for every real 𝑥.
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Random Variable

Function 𝐹𝑋(𝑥) = 𝑃 {𝑧 ∶ 𝑋 (𝑧) ≤ 𝑥}

is called probability distribution of 𝑋.

• Also called cumulative distribution function (cdf)

of 𝑋.
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Propability Density Fuction

The probability density function (pdf) 𝑓𝑋 𝑥 of variable 𝛸 is 

the derivative of the probability distribution function 𝐹𝑋(𝑥):

𝑓𝑋 𝑥 =
𝑑

𝑑𝑥
𝐹𝑋(𝑥).

Pdf properties: 

• Since 𝐹𝑋(𝑥) is non-decreasing, then 𝑓𝑋 𝑥 ≥ 0 .

𝐹𝑋 𝑥 = ∞−

𝑥
𝑓𝑋 𝑥 𝑑𝑥,

𝑥1
𝑥2 𝑓𝑋 𝑥 𝑑𝑥 = 𝐹𝑋 𝑥2 − 𝐹𝑋 𝑥1 .

8



Introduction

to Statistics

• Introduction

• Random Variable

• Types of Data

• Sampling

• Descriptive statistics

• Graphs

• Measures

9



Types of Data

• Categorical Data: This type of data is attributes treated as distinct

symbols or just names. The types of categorical data is:

1.Nominal Data: This is a type of data used to name variables

without providing any numerical value.

2.Ordinal Data: This is a data type with a set order or scale to it.
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• Examples of categorical variables are race, sex, age group,

and educational level.



Types of Data

• Numeric data: It is a data type expressed only ordinal numbers.

• Examples of numerical data are the number of IQ, movies

watched, age, height, weight, etc.

• To graph numerical data, one uses ogive graphs, dot plots, stem,

histograms, box plots, leaf graphs, and scatter plots.
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Sampling
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Sampling - Types

• There are four main types of probability sample:

➢Simple random sampling

➢Systematic sampling

➢Stratified sampling

➢Cluster sampling
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Descriptive statistics

• Descriptive statistics are useful to describe the basic

features of the data in a statistics study.

• The basis of every quantitative analysis of data is descriptive

statistics and graphics analysis.
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Statistical Graphs - Pie 

Chart

An important tool to graphically

represent categorical data is the pie

chart. It is a circular chart divided into

sectors, illustrating relative magnitudes

in frequencies or precents. In a pie

chart, the area is proportional to the

quantity it represents.
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Statistical Graphs - Bar 

Charts
Bar graph is often preferable to pie charts s as a way to display

categorical data, because the human eye is good at judging linear

measures and poor at judging relative areas. The bars can be plotted

vertically or horizontally.

19



Statistical Graphs -

Histogram

• A histogram is an

approximate representation

of the distribution of

numerical data.

• For example, the histogram

of the height of 80 people in

centimeters:
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Measures of Central 

Tendency

• Measures of central tendency help you find the middle, or

the average, of a data set. The 2 most common measures of

central tendency are the mean and median.
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Median

The median take the middle value for 𝑥1, 𝑥2, . . . , 𝑥𝑛 after the data

has been sorted from smallest to largest: 𝑥 1 ≤ 𝑥 2 ≤ ⋯ ≤ 𝑥 𝑛 .

1 , 𝑥 2 , . . . , 𝑥 𝑛 .

• If 𝑛 is odd:            𝑚𝑒𝑑𝑖𝑎𝑛 𝑥 = 𝑥 𝑛+1

2

.

• If 𝑛 is even : 𝑚𝑒𝑑𝑖𝑎𝑛 𝑥 =
𝑥 𝑛

2
+𝑥 𝑛

2
+1

2
.
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Mean

For a collection of numeric data, 𝑥1, 𝑥2, . . . , 𝑥𝑛, the sample mean

is the numerical average:

ҧ𝑥 =
1

𝑛
𝑥1 + 𝑥2+ . . . + 𝑥𝑛 =

1

𝑛


1

𝑛

𝑥𝑖

ҧ𝑥 =
1

𝑛
σ𝑥 𝑥𝑝(𝑥)
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Or, if the value 𝑥 occurs 𝑛(𝑥) times in the data:



Measures of Variation

• The measures of central tendency fail to find variability within

a data set.

• Measures of dispersion/variation describe the similarity of a

variable's values

• This type of measure only applies to interval, ordinal, and

ratio data.
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Variance and Standard 

Deviation
• The sample variance averages the square of the differences from

the mean:

• 𝑉𝑎𝑟(𝑥) =
1

𝑛−1
σ𝑖=1
𝑛 (𝑥𝑖 − ҧ𝑥)

• Also, the sample standard deviation, 𝑠𝑥, is the square root of the

sample variance.

• 𝑠𝑥 =
1

𝑛−1
σ𝑖=1
𝑛 (𝑥𝑖 − ҧ𝑥)

26



Quartiles
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• Quartiles divide a dataset that is rank-ordered into four equal parts.

• The first, second, and third quartiles are the values that come out

after the division. They are denoted by Q1, Q2, and Q3, respectively.
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Q & A

Thank you very much for your attention!

More material in 

http://icarus.csd.auth.gr/cvml-web-lecture-series/ 

Contact: Prof. I. Pitas

pitas@csd.auth.gr
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