
Statistics for Professionals

Introduction

Statistics is a branch of mathematics that deals with the 

collection,  organization,  analysis,  interpretation,  and 

presentation  of  data.  It  is  an  essential  tool  for 

understanding the world around us, from the weather 

to the economy.

In recent years, the importance of statistics has grown 

dramatically.  This  is  due  in  part  to  the  increasing 

availability  of  data,  thanks  to  the  growth  of  the 

internet.  The  other  factor  that  has  increased  the 

demand for statistics is the growing complexity of the 

world around us.

Statistics  can  be  used  to  solve  a  wide  variety  of 

problems. For example, it can be used to:

 Predict the weather
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 Forecast economic trends

 Improve the quality of products and services

 Design experiments

 Make decisions

If you want to understand the world around you, then 

you  need  to  understand  statistics.  This  book  will 

provide you with the basic knowledge of statistics that 

you need to make informed decisions.

We will cover a wide range of topics, including:

 Data collection and organization

 Data visualization

 Summarizing data

 Probability

 Statistical inference

 Regression analysis

 Nonparametric tests

 Time series analysis

 Design of experiments
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 Survival analysis

 Statistical software

 Statistical applications

This  book  is  written  for  the  beginner.  No  prior 

knowledge of statistics is assumed. The book is written 

in a clear and concise style, with many examples and 

exercises.

After reading this book, you will be able to:

 Collect and organize data

 Visualize data

 Summarize data

 Understand probability

 Perform statistical inference

 Use regression analysis

 Perform nonparametric tests

 Perform time series analysis
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 Design experiments

 Perform survival analysis

 Use statistical software

 Apply statistics to solve real-world problems
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 Book Description

Statistics is a branch of mathematics that deals with the 

collection,  organization,  analysis,  interpretation,  and 

presentation  of  data.  It  is  an  essential  tool  for 

understanding the world around us, from the weather 

to the economy.

In recent years, the importance of statistics has grown 

dramatically.  This  is  due  in  part  to  the  increasing 

availability  of  data,  thanks  to  the  growth  of  the 

internet.  The  other  factor  that  has  increased  the 

demand for statistics is the growing complexity of the 

world around us.

Statistics  can  be  used  to  solve  a  wide  variety  of 

problems. For example, it can be used to:

 Predict the weather

 Forecast economic trends

 Improve the quality of products and services

 Design experiments
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 Make decisions

If you want to understand the world around you, then 

you  need  to  understand  statistics.  Statistics  for 

Professionals  will  provide  you  with  the  basic 

knowledge of statistics that you need to make informed 

decisions.

In  Statistics  for  Professionals,  we  will  cover  a  wide 

range of topics, including:

 Data collection and organization

 Data visualization

 Summarizing data

 Probability

 Statistical inference

 Regression analysis

 Nonparametric tests

 Time series analysis

 Design of experiments

 Survival analysis
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 Statistical software

 Statistical applications

Statistics for Professionals is written for the beginner. 

No prior knowledge of statistics is assumed. The book is 

written  in  a  clear  and  concise  style,  with  many 

examples and exercises.

After  reading Statistics  for  Professionals,  you will  be 

able to:

 Collect and organize data

 Visualize data

 Summarize data

 Understand probability

 Perform statistical inference

 Use regression analysis

 Perform nonparametric tests

 Perform time series analysis
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 Design experiments

 Perform survival analysis

 Use statistical software

 Apply statistics to solve real-world problems
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 Chapter 1: Data Basics

 Data Types and Variables

Data types define the type of data that a variable can 

hold. The most common data types are:

 Numeric: Numeric data can be either integer or 

floating-point, and it represents numeric values.

 Character: Character  data  is  a  string  of 

characters, and it represents text.

 Logical: Logical  data  can  be  either  TRUE  or 

FALSE, and it represents a logical value.

 Date: Date data represents a date or time.

Variables are used to store data. A variable is a named 

location in memory that can store a value.  Variables 

must be declared before they can be used, and the data 

type  of  the  variable  must  be  specified  when  it  is 

declared.
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The following code declares a variable named name to 

store a character string, a variable named age to store 

an integer, and a variable named is_active to store a 

logical value:

name = "John Doe"

age = 30

is_active = TRUE

Once a variable has been declared, it  can be used to 

store and retrieve data. The following code prints the 

value of the name variable to the console:

print(name)

Output:

John Doe

Data  types  and  variables  are  essential  concepts  in 

statistics. They allow us to store and manipulate data in 

a structured way.
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- Data Collection and Organization

Data collection is the process of gathering data from a 

population.  Data  can  be  collected  from  a  variety  of 

sources,  including  surveys,  experiments,  and 

observational studies.

Data organization is the process of organizing data into 

a format that is easy to understand and analyze. Data 

can be organized in a variety of ways, including tables, 

charts, and graphs.

- Data Visualization

Data visualization is the process of representing data in 

a  visual  format.  Data  visualization  can  help  us  to 

understand  the  data  more  easily  and  to  identify 

patterns and trends.

There  are  a  variety  of  different  data  visualization 

techniques, including:
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 Bar  charts: Bar  charts  are  used  to  represent 

categorical data.

 Line charts: Line charts  are used to represent 

continuous data.

 Pie  charts: Pie  charts  are  used  to  represent 

proportions.

 Scatterplots: Scatterplots are used to represent 

the relationship between two variables.

Data  visualization  is  an  essential  tool  for 

understanding data. It can help us to identify patterns 

and trends, and to make informed decisions.
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Chapter 1: Data Basics

Collecting and Organizing Data

Collecting  and  organizing  data  are  essential  steps  in 

any statistical  analysis.  The quality  of  your data will 

directly  impact  the  quality  of  your  results,  so  it  is 

important to take the time to collect and organize your 

data carefully.

There are many different  ways to  collect  data.  Some 

common methods include:

 Surveys: Surveys  can  be  used  to  collect  data 

from  a  large  number  of  people.  They  can  be 

conducted in person, over the phone, or online.

 Experiments: Experiments are used to test the 

effects of one or more variables on a dependent 

variable.

 Observational  studies: Observational  studies 

are  used  to  collect  data  about  a  population 

without manipulating any variables.
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 Data mining: Data mining is used to extract data 

from large datasets.

Once  you  have  collected  your  data,  you  need  to 

organize it so that you can easily analyze it. This may 

involve  cleaning  the  data,  removing  duplicate  data 

points,  and  coding  the  data  into  a  format  that  is 

compatible with your statistical software.

There are a number of different ways to organize data. 

Some common methods include:

 Spreadsheets: Spreadsheets are a good way to 

organize data in a tabular format.

 Databases: Databases are a more structured way 

to organize data. They allow you to store data in 

multiple tables, and they can be used to create 

relationships between different pieces of data.

 Statistical  software: Statistical  software 

programs can be used to organize and analyze 

data. They provide a variety of tools for cleaning, 

transforming, and visualizing data.
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Once you have collected and organized your data, you 

are ready to begin analyzing it.

Here  are  some  additional  tips  for  collecting  and 

organizing data:

 Start with a clear goal. What do you want to 

learn  from  your  data?  This  will  help  you  to 

determine what data you need to collect and how 

you need to organize it.

 Use the right tools. There are a variety of tools 

available to help you collect and organize data. 

Choose  the  tools  that  are  best  suited  for  your 

needs.

 Be  consistent. Use  consistent  methods  for 

collecting  and  organizing  your  data.  This  will 

help  to  ensure  that  your  data  is  accurate  and 

reliable.
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 Document your process. Keep a record of how 

you collected and organized your data. This will 

help you to reproduce your results if necessary. 
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 Chapter 1: Data Basics

 Data Visualization

Data visualization is the process of displaying data in a 

graphical format. This can help to make the data more 

understandable and easier to analyze. There are many 

different types of data visualizations, including charts, 

graphs, and maps.

Charts are used to display data in a two-dimensional 

format.  The  most  common  types  of  charts  are  bar 

charts, line charts, and pie charts. Bar charts are used 

to compare different values, while line charts are used 

to show trends over time. Pie charts are used to show 

the proportions of different parts of a whole.

Graphs are used to display data in a three-dimensional 

format.  The  most  common  types  of  graphs  are 

scatterplots, histograms, and box plots. Scatterplots are 

used to show the relationship between two variables. 

Histograms  are  used  to  show  the  distribution  of  a 
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single variable. Box plots are used to show the median, 

quartiles, and range of a single variable.

Maps  are  used to  display  data  that  is  geographically 

distributed.  The  most  common  type  of  map  is  the 

choropleth  map.  Choropleth  maps  use  colors  to 

represent  the  values  of  a  variable  across  different 

geographic regions.

Data  visualization  is  an  essential  tool  for 

understanding data. It can help to make the data more 

understandable  and  easier  to  analyze.  By  using 

different  types  of  data  visualizations,  you  can 

communicate the results of your analysis in a clear and 

concise way.

Here  are  some  tips  for  creating  effective  data 

visualizations:

 Choose the right  type of  visualization for  your 

data.

 Use clear and concise labels.
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 Make sure the visualization is easy to read and 

understand.

 Use  colors  and  fonts  that  are  appropriate  for 

your audience.

 Avoid cluttering the visualization with too much 

information.
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 This extract presents the opening 

three sections of the first chapter.

Discover the complete 10 chapters and 

50  sections  by  purchasing  the  book, 

now available in various formats.
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This extract presents the opening three 

sections of the first chapter.

Discover the complete 10 chapters and 

50  sections  by  purchasing  the  book, 

now available in various formats.
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