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Introduction
The mention of developers and programming usually has a lot of people
directing their thoughts to the wider study of computer science. Computer
science is a wide area of study. In machine learning, computers learn from
experience, aided by algorithms. To aid their cause, they must use data with
specific features and attributes. This is how they identify patterns that we can
use to help in making important decisions. In machine learning, assignments
are grouped under different categories, such as predictive modeling and
clustering models. The concept behind machine learning is to provide
solutions to pertinent problems without necessarily waiting for direct human
interaction.
Human beings are known to learn from their experiences. Consider a
situation in which you are learning to read or speak a new language. You will
show an improvement with time. Machine learning was borrowed from the
concept of learning exhibited by human beings. When computer systems are
exposed to the same situation repeatedly, they can show an improvement in
the way they respond to that situation with time. Machine learning typically
relies on data. It involves the design and development of computer systems
that can extract patterns, trends, and relationships between various variables
in a dataset. Such knowledge can then be used to predict what will happen in
the future.
Enjoy reading!



Chapter 1    What is Machine Learning
The first topic that we need to take a look at in this guidebook is machine
learning. This is basically a process where you are trying to teach a computer
or another machine how to use its own experiences with a particular user, and
some of the things it has seen in the past, to help it perform even better in the
future. There are a lot of examples of how this can work, such as voice
recognition devices, and even with search engines. 
As we go through this guidebook, you will find that there are a lot of
different methods and algorithms that you can use with machine learning in
order to get the machine to learn, but the one you choose really depends on
the kind of results you want to get and the project that you decide to work
with. 
Machine learning is going to be a method of data analysis that is able to
automate the process of building analytical models. It is also a branch of
artificial intelligence that is going to be based on the whole idea that a system
is able to learn from the data it is presented, it can identify the patterns that
are there, and it is even able to make its own decisions without a lot of
intervention from humans in the process. 
Because of all the new computing technologies that are out there, machine
learning, as we know it today, is not really the same as the machine learning
that we see in the past. It was born out of a form recognition for patterns and
the idea of how a computer is able to actually learn, without a programmer
there, to ensure it performs a task specifically. Researchers who were
interested in some of the things that we are able to do with artificial
intelligence wanted to also see if their machines were able to learn from data
that it was fed. 
The iterative aspect that comes with this machine learning should be seen as
an important programming tool because as we expose any of the models we
create from this learning to new data, the model is then able to adapt on their
own and independently. The machine is going to be able to learn what has
happened to it in the past, and the examples it was given, in order to make
accurate and reliable predictions in the future. 
In recent years, there has been a resurgence in the amount of interest that is
out there with machine learning thanks to a few different factors. In
particular, some things like Bayesian analysis and data mining are growing in



popularity as well, and in the process, machine learning is going to be used
more now than ever before. 
All of these things mean that it is now easier and faster in order to
automatically produce models with machine learning. And these models are
now able to analyze bigger and more complex data, while also delivering
results faster and results that are more accurate, even when this is done on a
very large scale. And because all of this is able to come together and build
models that are more precise, and organization is going to set itself up for
identifying profitable opportunities better than before, while also avoiding
more of those unknown risks ahead of time. This all comes together to help a
company to become more competitive in the market. 
There are a few things that need to come together in order to make sure that
the system you use in machine learning is actually good. Some of these will
include:

1. Ensemble modeling
2. Scalability
3. Iterative and automation processes
4. Algorithms, a good combination of basic and advanced ones
5. Data preparation capabilities. 

The neat thing about working with machine learning is that almost every
industry is able to use it. And it is still relatively new when it comes to the
world of technology, so even the amazing things that have been done with it
so far is just the beginning, and it is believed that this kind of technology is
going to be able to do even more things in the process. 
Machine learning is likely to grow quite a bit as time goes on. Right now, a
lot of companies are using it in order to figure out what the data they are
receiving is telling them, to figure out how they are able to make better
business decisions over time, rather than having to make the decisions on
their own, and to find some of the patterns that are hidden in the data, and
that a human would not be able to go through. 
But this is just the start of what we are able to do when it comes to machine
learning. There are a ton of other applications, and what we are able to do
with this right now is just the beginning. As more people and developers start



to work with machine learning and start to add in some of the Python
languages with it, it is likely that more and more applications are going to be
available as well. 
Most of the industries that are out there that re already working with large
amounts of data are going to be able to recognize the kind of value that they
would get with using the technology that comes with machine learning. By
being able to actually get through this data and glean some good insights
from it, and being able to do this close to real-time, the company is then able
to work in a more efficient manner in order to gain a big advantage of others
in their same industry. 
And this is the beauty of working with machine learning. We are able to do
things that may have seemed impossible in the past are possible now with the
help of machine learning. Businesses that are handling more data than ever
before are finding the value of working with machine learning to help them
get their work done. They can get through this information faster than would
be possible with a person looking through it on their own and can give them
that competitive edge over others. 
There are a lot of different companies that will be able to benefit from a
program that can run on machine learning. Some of the different industries
that are already using this kind of technology will include financial services,
government, health care, retail, oil and gas, transportation, and more. 
Machine learning is similar to artificial intelligence that is going to allow a
computer to learn, similar to what we are seeing with the human mind as
well. With a minimal amount of supervision from a person, the machine will
be able to automate a lot of tasks, find the information that you want, and get
to some insights and predictions that you may not be able to find in other
methods on your own. And this guidebook is going to spend some time
looking at how you are able to do this type of machine learning with the help
of the Python coding language so you can start some of your own projects in
no time. 



Chapter 2    Applications of Machine Learning
Machine learning helps to change how businesses work and operate in
today’s world. Through machine learning, large volumes of data can be
extracted, which makes it easier for the user to draw some predictions from a
data set.
There are numerous manual tasks that one cannot complete within a
stipulated time frame if the task includes the analysis of large volumes of
data. Machine learning is the solution to such issues. In the modern world, we
are overwrought with large volumes of data and information, and there is no
way a human being can process that information. Therefore, there is a need to
automate such processes, and machine learning helps with that.
When any analysis or discovery is automated fully, it will become easier to
obtain the necessary information from that analysis. This will also help the
engineer automate any future processes. The world of business analytics, data
science, and big data requires machine learning and deep learning. Business
intelligence and predictive learning are no longer restricted to just large
businesses but are accessible to small companies and businesses too. This
allows a small business to utilize the information that it has collected
effectively. This section covers some of the applications of machine learning
in the real world.
Virtual Personal Assistants
Some examples of virtual assistants are Allo, Google Now, Siri and Alexa.
These tools help users access necessary information through voice
commands. All you must do is activate the assistant, and you can ask the
machine any questions you want.
Your personal assistant will look for the necessary information based on your
question, and then provide you with an answer. You can also use this
assistant to perform regular tasks like setting reminders or alarms. Machine
learning is an important part of this tool since it helps the system gather the
necessary information to provide you with an answer.
Density Estimation
Machine learning will help a system use any data that is available on the
Internet, and it can use that data to predict or suggest some information to
users. For example, if you want to purchase a copy of “A Song of Ice and



Fire” from a bookstore, and run it through a machine, you can generate a
similar copy of the book using that very machine.
Latent Variables
When you work with latent variables, the machine will try to identify if these
variables are related to other data points and variables within the data set.
This is a handy method when you use a data set where it is difficult to
identify the relationship between different variables. There are times when
you will be unable to identify why there is a change in a variable. The
engineer can understand the data better if he or she can take a look at the
different latent variables within the data set.
Reduction of Dimensionality
The data set that is used to train machines to predict the outcome to any
problem will have some dimensions and variables. If there are over three
dimensions within the data set, it will become impossible for the human mind
to visualize or understand that data. In these situations, it is always good to
have a machine learning model to reduce the volume of the data into smaller
segments that are easily manageable. This will help the user identify the
relationships that exist within the data set.
Every machine learning model will ensure that the machine learns from the
data that is provided to it. The machine can then be used to classify data or
predict the outcome or the result for a specific problem. It can also be used in
numerous applications like self-driving cars. Machine learning models help
to improve the ability of smartphones to recognize the user’s face or the way
in which Google Home or Alexa can recognize your accent and voice and
how the accuracy of the machines improves if they have been learning for
longer.
Steps in Building a Machine Learning System
Regardless of the type of model that you are trying to build or the problem
that you are trying to solve, you will follow the steps mentioned in this
section while building a machine learning algorithm.
Define Objective
The first step, as it is with any other task that you perform, is to define the
purpose or the objective you want to accomplish using your system. This is
an important step since the data you will collect, the algorithm you use, and



many other factors depend on this objective.
Collect Data
Once you have your objective in mind, you should collect the required data.
It is a time-consuming process, but it is the next important step that you must
achieve. You should collect the relevant data and ensure that it is the right
data for the problem you are trying to solve.
Prepare Data
This is another important step, but engineers often overlook it. If you do
overlook this step, you will be making a mistake. It is only when the input
data is clean and relevant that you will obtain an accurate result or prediction.

Select Algorithm
Numerous algorithms can be used to solve a problem, including Structured
Vector Machine (SVM), k-nearest, Naive-Bayes and Apriori, etc. You must
choose the algorithm that best suits the objective.
Train Model
When your data set is ready, you should feed it into the system and help the
machine learn using the chosen algorithm.
Test Model
When your model is trained, and you believe that it has provided the relevant
results, you can test the accuracy of the model using a test data set.
Predict
The model will perform numerous iterations with the training data set and the
test data set. You can look at the predictions and provide feedback to the
model to help it improve the predictions that it makes.
Deploy
Once you have tested the model and are happy with how it works, you can
sterilize that model and integrate it into any application that you want to use.
This means that the model that you have developed can now be deployed.
The steps followed will vary depending on the type of application and
algorithm that you are using. You can choose to use a supervised or



unsupervised machine learning algorithm. The steps mentioned in this section
are often the steps followed by most engineers when they are developing a
machine learning algorithm. There are numerous tools and functions that you
can use to build a machine learning model. This book will help you with
understanding more about how you can design a machine learning model
using Python.



Chapter 3    Big Data and Machine Learning
In order to learn something, a system that is capable of machine learning
needs to be exposed to a lot of data. Going back several decades, computers
didn’t have access to all that much data, in comparison to what they can
access today. Computers were slow and quite awkward. Most data at that
time was stored on paper, and so it was not readily accessed by computer
systems. There was also far less of it. Of course, companies and large
businesses, along with governments have always collected as much data as
they could, but when you don’t have that much data and it’s mostly in the
form of paper records, then you don’t have much data that is useful to a
machine learning computer system. 
The first databases were invented in the late 1960s. A database is not really
what we think of when considering the relationship between data and
machine learning, although it could be in some circumstances. Databases
collect very organized information. To understand the difference, think about
a collection of Facebook posts, versus a record of someone registering to
enroll at a university. The collection of Facebook posts is going to be
disorganized and messy. It is going to have data of different types, such as
photos, videos, links, and text. It’s going to be pretty well unclassified,
maybe only marked by who posted it and the date.
In contrast, when you say database you should think completely organized
and restricted data. A database is composed of individual records, each record
containing the same data fields. At a university, students when enrolled might
enter their name, social security or ID number, address, and so on. 
All of these records are stored in the same format, together in one big file.
The file can then be “queried” to return records that we ask for. For example,
we could have it return records for everyone in the Freshman class. 
Relational databases allow you to cross reference information and bring it
together in a query. Following our example, you could have a separate
database that had the courses each student was taking. This could be stored in
a separate database from the basic information of each student, but it could be
cross referenced using a field as a student ID.
Tools were developed to help bring data together from different databases.
IBM, a company that always seems to figure large in many developments in
computer science, developed the first structured query language or SQL, that



could be used to do tasks like this. Once data could be pulled together, it
could be analyzed or used to do things like print out reports for human
operators.
As computers became more ubiquitous, companies and government agencies
began collecting more and more data. But it wasn’t until the late 1990s that
the amount of data and types of data began to explode. There were two
developments that led to these changes. The first was the invention of the
internet. The second was the development of ever improving and lower cost
computer storage capacity.
The development and commercialization of the internet meant that over a
very short time period, nearly everyone was getting “online”. Businesses
moved fast to get online with websites. Those that didn’t fall behind, and
many ended up going out of business. But that isn’t what’s important for our
purposes. The key here is that once people got online, they were leaving data
trails all over the place. 
This kind of data collection was increasing in the offline world as well, as
computing power started to grow. For example, grocery stores started
offering supposed discount and membership cards, that really functioned to
track what people were buying, so that the companies could make customized
offers to customers, and so they could adjust their marketing plans and so
forth. 
The internet also brought the concept of cloud computing to the forefront.
Rather than having a single computer, or a network of computers in one
office, the internet offered the possibility of harnessing the power of multiple
computers linked together both for information processing and doing
calculations and also for simple data storage.
A third development, the continual decline in the costs of storage components
of computer systems along with increased capacity had a large impact in this
area. Soon, more and more data was being collected. Large companies like
Google, and eventually Facebook, also started collecting large amounts of
data on people’s behavior. 
This is where machine learning hits the road. For the first time, the amounts
of data that machine learning systems needed to be able to perform real world
tasks, not just do things like playing checkers, became possible. Machine
learning systems are trained on data sets, and now businesses (and



governments) had data of all kinds to train machine learning systems to do
many different tasks. 

Goals and Applications of Machine Learning
Machine learning is something that can be applied whenever there is a useful
pattern in any large data set. In many cases, it is not known what patterns
exist before the data has been fed to a machine learning system. This is
because human beings are not able to see the underlying pattern in large data
sets, but computers are well suited to finding them. The types of patterns are
not limited in any way. For example, a machine learning system can be used
to detect hacking attempts on a computer network. It can be trained for
network security by feeding the system past data that includes previous
hacking attempts. 

In another case, a machine learning system can be used to develop facial
recognition technology. The system can be presented with large numbers of
photographs that contain faces, so that it can learn to spot faces, and to
associate a given face with a particular individual. 
Now let’s consider another application of machine learning, which is
completely different from the other two we’ve looked at so far. Machine
learning can be used to approve or disapprove a loan application. During the
training phase, the system will be exposed to a large number of previous loan
applications and the ultimate results. In other words, did the borrower pay the



loan off early or default on the loan? During the exposure to all the data, the
system will learn what characteristics or combinations of characteristics best
predict whether or not a given applicant is going to default on a loan. This is
all done without human input, and so the machine may find patterns in the
data that human observers missed and never suspected were there. The fact is
that human minds are not very good at being able to analyze large data sets,
and some would probably argue that we can’t do it at all.
One of the earliest applications of machine learning was in the detection of
email spam. This is a good example to look at, because it illustrates a
particular type of problem that machine learning systems are good at solving.
Determining whether or not an email is spam or not is something that can be
framed as a classification problem. In other words, you take each email,
examine it, and classify it as spam or not spam. This is not something that can
be taken to be absolute, and detecting all spam messages can be tricky. 
Fraud detection with credit and debit cards is yet another application of
machine learning. By studying past data, the system can learn to detect
patterns in usage that indicate that the card is being used in a fraudulent
manner. In many cases, the patterns that are detected are going to be things
that human observers are completely unaware of, or wouldn’t associate with
fraud detection even if they knew the patterns existed. 
So, we see that machine learning can be applied in virtually any situation
where there is a large amount of data available, and there are patterns in the
data that can be used for the purposes of detection or prediction. Machine
learning is quite general, able to learn anything from playing chess to spotting
fuel waste for an airline like Southwest. This is not the artificial intelligence
that was once imagined by science fiction writers in the 1960s or 1970s, but it
does have many characteristics of human learning. The first is that it’s quite
general. The second is that it will perform better, the more data that it is
exposed to. 
Now let’s consider the goals of machine learning. The central goal of
machine learning is to develop general purpose algorithms that can solve
problems using intelligence and learning. 
Obviously one important goal of machine learning is to increase productivity.
This is true whether or not the user of the system is a business, a military
branch, or a government agency. 



The second goal is to replace human labor with better machine labor. Of
course, this has been a goal of technology ever since the industrial revolution
started, and it continues to be an important goal today. However, the way that
this is being done in the case of machine learning is a little bit different. The
first thing is using machine learning to perform tasks that require a level of
attention and focus that human beings are not able to provide. Even when
humans are excellent workers who will provide maximum focus, a human
suffers from many flaws, like fatigue, and the ability to be distracted. Also,
the amount of information that a human observer can pay attention to at any
given time is very limited. Consider a machine learning system instead–focus
is never an issue. A computer system is able to generate laser-like focus in a
way that a human being never could. Second, it is able to analyze and sample
a far larger data set, and of course it will never be subject to fatigue and it’s
not going to need restroom breaks or lunch. 
One application–in a general sense–that is being used in many businesses
today is using machine learning to spot waste. Several large corporations
have already had great success with this. We’ve already mentioned one,
Southwest Airlines famously used machine learning to analyze the activity of
airlines on the tarmac, and they found a great deal of waste in terms of time
and fuel was spent by planes idling on the tarmac. UPS has also used
machine learning to spot wasteful driving routes that cost the company time
and money, at the expense of having thousands of trucks waste gallons of
fuel. Machine learning can also be applied to find out what employees are
doing and how they can better use their time.

Benefits of Machine Learning
There are a large number of benefits for businesses that use machine learning.
We can summarize a few of them here:

Machine learning can easily find patterns in any underlying
data set.
Systems based on machine learning get better with experience.
The more data they see, the better they are going to get.
Machine learning is quite general, and can be applied to nearly
any application, from detecting hacking attempts on a computer
network to picking winning stocks.



Machine learning systems can handle multidimensional
problems that would overwhelm human observers.
Once a system has gone through the learning phase, further
human intervention is not required. This is a true system that
uses automation.
Machine learning can be applied across a broad spectrum, and
it can be used to solve nearly any problem that a business may
encounter.

How Machine Learning Works
Machine learning begins with a human guide in the form of a data scientist. A
problem has to be identified that a machine learning algorithm can be used to
solve it. In order for the process to work, there must be a significant amount
of data that can be used to train the system before it is deployed in the real
world. There are two basic ways that machine learning can proceed. They are
called supervised and unsupervised learning.
In the training phase, the data scientist will select appropriate training data,
and expose the system to the data. As the system is exposed to data, it will
modify itself in order to become more accurate. This phase is a crucial part of
a development with the system, and the data scientist must choose the right
data set for the problem at hand. In other words, the impression that human
beings are not involved at all is completely false. Human beings are involved
in choosing and framing the problem, and in choosing the right training data.
The human being is also involved in the process of evaluating the
performance of the system. As we will see, there are tradeoffs that must be
made that have large implications for the viability of the system. If the data
scientists that are working on the problem are not careful and correct, to the
best of their abilities, in interpreting the results produced by the system, a
dysfunctional system can be deployed that will err when attempting to do its
job.
The training phase may have several iterations, depending on how the results
turn out. 
Once the system is deployed, it will more or less operate in an autonomous
fashion, but data scientists that are involved in this work should be
continually evaluating the performance of the system. At some point, the
system may need to be replaced or it may need to be subjected to more



training, if it is not producing the kinds of results that are accepted. 
Steps in Machine Learning

The data scientist must follow a certain procedure in order to implement
machine learning. We will learn the two different approaches that are used in
“training” the system. Machine learning involves artificial intelligence, and
so any system that has artificial intelligence is just like a human being, in that
the system needs to learn it’s skill before it goes out into the real world. It is
up to the data scientist to provide the training that the system needs.

Define the Problem
Each step in the machine learning paradigm is critical. If you make a mistake
early on, this is going to make the entire enterprise fall flat. When you say
artificial intelligence, while you get the impression that there is an all-
powerful computer, like the HAL 9000 system from 2001, the reality is a
little more down to earth. 
It is true that there is not a specific, line by line set of instructions written in
code by human engineers that tell the computer what to do, and once a
machine learning system is deployed people might not really understand how
it’s working. Nonetheless, there is a lot of direct human involvement in the
process. And given our propensity to make mistakes, it’s important to be
careful at each step along the way. Think of yourself as a teacher guiding a
child so that they learn a new skill.
The first step is having a clear definition of the problem that you are facing.
The end goal must be in mind, so you must know what you expect the
machine learning system to do when it is up and running. 

Gather and Prepare Data
The second step is to gather the data that is necessary to use in order to train
the system. If you define the problem but there is little or no data that can be
used to train it, then this procedure is not going to work. Machine learning
must have enough data so that the system can determine patterns and
relationships in the data that will allow it to make predictions and
classifications in the real world. 
The assumption is going to be that enough data of the right type has been
collected. But simply having the data is not enough. As we will see, if you
simply feed the system raw data, this can create problems for a number of



reasons. So you will have to take a look at the data and apply some human
judgment to it. Think of data as consisting of a large number of fields or
properties. Are all of the properties relevant to the problem at hand?
In many cases, a machine learning system is going to find relationships
among different properties that do have a predictive value that humans will
miss–so there is a balancing act between cutting down the data versus
removing something that might be very important, even though it doesn’t
seem relevant to the human operator. 
Nonetheless, you don’t want to have too much information in the data set that
can make it impossible to learn. So, you might have to discard some data to
reduce the complexity of the problem, if this is possible.

Choose the Style of Learning
These are going to be based on the nature of the problem and the type of data
that you have. This is an easy step in the process, since that will dictate the
style of learning used. The main types of learning are supervised learning,
unsupervised learning, semi-supervised learning, and representational
learning. We will learn what types of problems each type of learning is
suitable for and how the structure of the input data differs. 

Select the Most Appropriate Algorithm
Once you have settled on whether or not the data and the problem you are
solving is best suited for supervised or unsupervised learning, then you need
to decide which algorithm to use. Certain situations might dictate whether
one algorithm is better than another algorithm. Choosing the right algorithm
might have an influence on the types of errors that you see in the results. 
This means that as someone who is using machine learning, understanding
the main types of algorithms is going to be important.

Train and Test
Now at this point, everything is ready to go. The first step is to expose the
system to the training data so that it can learn. Then you will test the system
and evaluate. 

Improve
When you evaluate the performance of the system with training and test data,



the error will need to be quantified. If the error is not acceptable, adjustments
may have to be made. As you would with regular coding, you can go through
a cycle of more training and making adjustments to reduce errors. In some
cases, you might have to scrap the system and start over, but one of the
benefits of machine learning is that the system is adaptive. The more data it
sees the better it learns. So, improvement may be possible by simply
exposing the system to more training data. 

Deploy
Once the system is working to the degree that has an acceptable level of
error, then it is ready to be deployed. 



Chapter 4    Types Of Machine Learning

In a world soaked in artificial intelligence, it is interesting to understand
machine learning in depth. This is a concept that allows an algorithm to
perform specific tasks without relying on any explicit instructions. Instead,
the machine relies on inference and patterns such that the user feeds data to a
generic algorithm rather than writing the code. In response, the machine
constructs the logic based on the input data. Usually, the accuracy of the
prediction made by the algorithm is evaluated and the algorithm only gets
deployed when the precision is acceptable.

Types of Machine Learning 
There are three broad categories of machine learning. We will discuss each of
them in detail below. 

1. Supervised Learning
This paradigm happens to be the most popular, probably because it is easy to
comprehend and execute. Here, the algorithm creates a mathematical concept
from a labeled dataset, i.e a dataset containing both the input and output
parameters. This dataset acts as a trainer to the model. Taking an example, we
may decide to use the algorithm to determine whether a particular image
contains a certain object. In this case, the dataset would comprise images with



and without the input (that object), with every image having the output
designating whether or not it contains the particular object. The algorithm is
likely to predict any answer; whether right or wrong. However, after several
attempts it gets trained on picking only the images containing the said object.
Once it gets totally trained, the algorithm starts making right predictions even
when new data is input. A perfect example of a supervised learning model is
a support vector machine. On the diagram below, the support vector machine
divides data into sections separated by a linear boundary. You realize the
boundary separates the white circles from the black. 

Types of Supervised Learning
Classification: These algorithms are used in instances where the
outputs are limited to discrete values. In the case of filtering emails for
example, an incoming mail would be classified as the input, whereas
the output would be the folder name. 
Regression: This is the algorithm under which the output has a
continuous value, which means they many pick on any value within a
given range. Perfect examples include; temperature, wind speed, price
of a commodity etc. 



Supervised machine learning is exhibited in many common applications,
some of which we have discussed below.
➢       Advertisement Status: Most of the ads that you encounter when
browsing the internet are positioned there because a supervised learning
algorithm vouched for their clickability and popularity. 
➢       Face Recognition: This one is quite common on Facebook. It is very
likely that your face has been used in a supervised algorithm that is trained to
recognize it. When Facebook is suggesting a tag you must have noted that the
system guesses the persons on the photo, which is a supervised process. 
➢       Spam Classification: The spam filter that you find on your modern
email system is a supervised learning concept. Apart from preemptively
filtering spiteful emails, the system also allows the user to provide new labels
and express their preference. See the illustration on the figure below.



2. Unsupervised Learning

As the name suggests, unsupervised machine learning is the exact opposite of
supervised learning. The model finds structures in the data and also learns
through observation. When given a dataset, the model automatically finds
relationships and patterns by creating clusters in the dataset. The paradigm
cannot add labels to the created cluster, but it does the creation perfectly. This
means that if we have a set of apples and oranges, the model will separate the
apples from the oranges, but will not say that this is a set of oranges or
apples. 
Now, suppose we had more than two sets, say we present images of grapes,
oranges, and apples. As explained above, the model, based on some
relationships and patterns, will create clusters and separate the datasets into
those clusters. Whenever new data is input, the model adds it to one of the
already built clusters as shown in the figure below. You realize the output is
grouped perfectly even without addition of labels. 



Let us take another classical example for better understanding. Think of a
little baby and his family dog. He very well identifies its features. When a
family friend brings along another dog to try play with the baby, the baby
will identify that as a dog even without anyone telling them. They will easily
classify it because it has the features like two eyes, ears, walks on four,
among other details. This falls under unsupervised learning because you
classify the input data without being taught. If it were supervised learning,
the family friend would have to tell the baby that it’s a dog.
Types of Unsupervised Learning

Clustering: This concept identifies a pattern in an assortment of
unclassified data. Clustering algorithms categorize any existing natural
groups in the data. The user is also at liberty to adjust the number of
cluster they want their algorithms to identify. Under clustering there
are more types that you can utilize;

❖       Exclusive (partitioning)
Under this type, classification of data is done such that one data can only
belong to a single only. K-means serves as a perfect example. 

❖       Agglomerative
This is the technique where every data is in itself a group. The number of
clusters is reduced by the iterative mergers between the two closest groups.
An example is the hierarchical clustering. 
❖       Overlapping



Under this technique, data is associated with a suitable association value.
Fuzzy sets are used in grouping data and each point could fit into two or more
groups with different membership degrees. Fuzzy C-Means is a suitable
example under this type. 
❖       Probabilistic
This concept creates clusters using probability distribution. See the example
below given some keywords;

“Men’s pants”
“Ladies’ pants”
“Men’s wallets”
“Ladies’ wallets”

The given keywords could be grouped into two; “pants” and “wallets” or
“Men” and “Ladies”. 

Association
The rules under association allow the user to institute associations in the
midst of data objects inside big databases. As the name suggests, the
technique seeks to discover unique relations between variables contained in
large databases. For instance, shoppers could be grouped based on their
search and purchase histories.

Applications of Unsupervised Machine Learning
Unsupervised ML is based on data and its attributes, and Therefore, we can
conclude that it is data-driven. The results from a task are controlled by the
nature in which the data is formatted. Some of the common areas that rely on
unsupervised learning include but are not limited to;
➢       Buying Habits: It is not surprising to find your purchasing habits
stored in a database somewhere. The information could be used by marketers
to group clients into similar shopping segments so that they can reach out to
them easily. The clustering is easy to do under unsupervised learning
algorithms. 
➢       Recommender Systems: If you are a Netflix or YouTube user you
might have encountered a video recommendation severally. Often times these



systems are contained in the unsupervised domain. The system knows the
watch history of its users. The model uses the history to identify relationships
between users who enjoy watching videos of certain genres, length, etc, and
prompt them with a suggestion of related videos that they may not have
watched. 
➢       Identification of Fraudulent transactions: Anomaly detection is the
technique used in discovery of abnormal data points. The algorithm picks out
any unusual points within the data set, hence sending an alarm. 
Supervised Vs. Unsupervised ML Techniques
Data specialists employ an array of machine algorithms in their discovery
operations. Below are some insights on the classification of supervised and
unsupervised learning techniques, which will help you to judge when to use
either of the techniques.

Parameters Supervised machine
learning

Unsupervised machine learning

Data usage Employs training data to
study the link between
the input and output.

Does not use output data.

Accuracy of
the outcome

Highly accurate reliable. Less accurate and Therefore, not
trustworthy

Input data Labeled data is used in
training the algorithms.

Algorithms are used against
unlabeled data. 

Number of
classes

Known number of
classes.

Unknown number of classes. 

Major
drawback

Classification of big
data.

Failure to get precise
information concerning output
and data sorting due to use of
labeled and unknown data. 

Real time
learning

Learning takes place
offline. 

Learning happens in real time. 

Process Both input and output
variables are given. 

Only the input data is given.

Computational Relatively simple; less Complex in terms of



complexity complex. computation.
Deciding to employ a supervised or unsupervised machine learning algorithm
classically depends on your data volume and structure. Essentially, a well-
formed data science plan will employ both algorithm types to come up with
predictive data models. Now, these models are more advanced and help the
stakeholders in decision-making across a variety of business hold ups. 

3. Reinforcement Learning

This is a neural network learning technique that trains machine learning
concepts how to make a progression of decisions. The agent is trained how to
attain their objective in an indecisive, potentially complex environment. In
this technique, an artificial intelligence engages into a game-like situation and
the computer tries to solve the problem using trial and error method. For the
programmer to get the machine to do what they want, the artificial
intelligence gets penalized or rewarded for the actions performed. The idea is
to fully exploit the total reward. 
Usually there is a reward policy in form of game rules, but the designer does
not give any hints on how the model should solve the puzzle. The model
starts from completely random trials and advances to sophisticated
approaches and even superhuman skills. In the process, this technique
leverages the full power of search, hence qualifying to be the most effectual
in hinting machine’s creativity. As opposed to humans, artificial intelligence
can employ a reinforcement algorithm to collect experience from thousands
parallel gameplays as long as it is run on an adequately powerful computer
infrastructure. 
Let us look at a practical example that will perfectly illustrate the
reinforcement learning technique. However, before then we need to
understand some terms that we will use in the illustration. 

Agent: This is an implicit entity that seeks to gain a reward by
performing actions in an environment. 
Environment (e): A situation that an agent must face.
Reward (R): An instant response given to an agent on performing a
specific action.
State (s): The current scenario returned by the environment. 



Policy (π): An approach employed by the agent to determine their next
action based on the prevailing state. 
Value (V): The projected long-term return, which is discounted
comparing with the short-lived reward. 
Value Function: This one stipulates the total reward, i.e, the value of
a state. 
Model based methods: Handles the reinforcement learning-based
problems that apply model-based techniques. 
Model of the environment: It imitates the behavior of the
environment, helping you draw conclusions regarding environment
behavior. 
Action value / Q value (Q): This is not very different from value. In
fact, the only variation is that this one takes an extra parameter as a
current action. 
Illustration

Think of trying to teach your dog some new tricks. This dog does not
understand human language so you need to devise a strategy that will help
you achieve your goal. You will initiate a situation and observe the various
reactions by your dog. If the dog responds in the desired way, you give him
some beef. You will realize that every time you expose the dog to a similar
condition, they will tend to respond with greater enthusiasm hoping to get a
reward (the beef). It means that the positive experiences inspire the responses
your dog gives. As well, there are the negative experiences that teach the dog
what not to do because should they do it, then they will certainly miss their
share of beef. 
In the given paradigm, your dog is an agent exposed to the environment. You
may decide to have your situation as requiring your sitting dog to walk when
you utter a particular word. This agent responds by performing an action
where they transition from one state to another, like transitioning from sitting
to walking. In this case, the policy is a process of choosing an action given a
state with the expectation of better results. After transitioning, the agent may
get a penalty or a reward in response. 

Reinforcement Learning Algorithms
There are three techniques in implementation of a reinforcement learning



algorithm. 
Value-based: here, the agent is anticipating a long-term return of the
prevailing states under policy and so you ought to maximize the value
function. 
Policy-based: under this RL scheme you endeavor to find a policy
such that the action executed in each state leads to maximal reward in
the future. 

Policy-based method is further classified into deterministic, where the policy
produces the same action for any state, and stochastic, where every action has
a definite probability determined by the stochastic policy. The stochastic
policy is n{a\s) = P\A, = a\S, =S]

Model-based: in this case you are expected to generate a virtual model
for every environment, where the agent learns how to perform in that
very environment. 

Types of Reinforcement Learning
Positive

This is an event triggered by specific behavior. It positively influences the
action taken by the agent. This happens through enhancing the frequency and
strength of the behavior. This method helps you to capitalize on performance
and sustain change for a longer period. Even so, you have to be careful as
over-reinforcement may cause state over-optimization and impinge on the
results. 

Negative
It involves strengthening behavior prompted by a negative condition which
should have been dodged or stopped. Although it helps define the least stand
performance, this method provides adequate to meet up the minimum
behavior, which is a drawback. 
Applications of RL in Real Life
➢       Data processing and machine learning.
➢       Planning of business strategy.
➢       Robotics for industrial computerization.



➢       Aircraft and robot motion management.
➢       Helps in creation of customized training systems for students.

Summary

Data used in unsupervised learning is labeled and unknown,
and Therefore, you cannot get accurate information concerning
data sorting.
When moving from image to image you will have varied
information because the spectral properties of classes are also
likely to change over time.
Unsupervised machine learning locates all unknown types of
unidentified patterns in the data. 
The user has to dedicate time to label and interpret the classes
which follow a particular classification.
The major downside of unsupervised learning is the failure to
get accurate information in regard to data sorting.
Reinforcement learning is a machine learning method with
three algorithms; 1) value-based, 2) policy-based and 3) model
based.
The two types of reinforcement learning are 1) positive and 2)
negative.
RL should not be used for problem-solving when you have
adequate data.
The major RL method drawback is that learning speed may be
affected by parameters. 

Learning the Data sets of Python 
When it comes to working with machine learning and the Python language,
there is nothing better than working with data. The more data that you are
able to gather and clean, the easier it is to work with some of the algorithms
that come with this process. You will find that Python is going to provide us
with many algorithms, but we first need to be able to organize the data and
get it set up to go through the algorithms for training and testing, in order to
see the results that we would like. 



With this in mind, we need to take some time to explore the different types of
data that we are able to use. We have to look at some of the differences that
come up with unstructured and structured data when to use each one, and
how we can use these types of data in order to help us train and test some of
our Python machine learning algorithms. 
Structured Data Sets
The first type of data that we need to spend time working with is structured
data. Traditionally we would just have this kind of data in the past, which
was harder to get but was easy to work with. Companies would look for some
of the structured data that they need, and then make some of the business
decisions and more that they need to move forward. 
This kind of data is going to be any data that has been organized well and is
then going to fit into a formatted repository for us to use. Usually, this is
going to be data that is stored in a database so that the elements can be used
for more effective processing and analysis. 
We may be able to find this kind of data when we are going through other
databases to help with the information, or when we get the results of a
survey. This one is much easier to work with because it is already organized,
and it is going to fit into the algorithm that you want to work with without
you have to worry about missing values, duplicates, outliers, or anything else
like this. It is also a much more expensive method of working with data,
which can make it harder to work with overall as well. 
This is why many companies have to make a balancing act over how much-
structured data and how much-unstructured data they want to work with. The
structured data can make the work easier and will ensure that the algorithm is
going to work better, but it is harder to collect, there is less of it, and it is
more expensive. The unstructured data is sometimes hard to work with and
takes time to clean and organize, but there are endless amounts of it, it can
still be used to handle your machine learning algorithms, and it is a lot less
expensive to gather up and use. 
Unstructured Data Sets
The second type of data that we need to take a look at is the unstructured
data. This is basically going to represent any of the data that doesn’t provide
us with a recognizable structure to it. It is going to be raw and unorganized,
and there may not be any rhyme or reason to what you are seeing.



Unstructured data is often going to be called loosely structured data in some
cases, where the sources of data may have some kind of structure, but not all
of the data in that set will end up following the same structure, so you will
still have some work to handle to make them work for your needs. 
For those businesses that are going to center around the customer, the data
that is found in this kind of form can be examined and there is so much that
we are able to get out of it, such as using it to enhance the relationship
marketing and the customer relationship management that happens as well.
The development of unstructured data, as time goes on, is likely to keep
growing because more and more businesses are looking to gather this
information, and it can be gathered and created in no time at all. 
Unstructured data is going to refer to any data that is able to follow a form
that is less ordered than items like a database, table, spreadsheets, and other
ordered sets of data. In fact, the term data set is going to be a good way to
look at this because it is going to be associated with data that is neat and
doesn’t have any extra content. We are basically working with a lot of data
that is not necessarily organized and can be hard to work with without some
help organizing. 
There are a ton of instances where we are going to see this kind of data. We
may see it in documents, social media posts, medical records, books,
collaboration software, instant messages, presentations, and Word
documents, to name a few. We are able to work with some non-textual
unstructured data, and we will see that this can include video files JPEG
images and even some MP3 audio files as well. 
Most of the data that you are going to work with over time will rely on the
idea of unstructured data. There is so much of this kind of data out there to
work with, and it is often easier to find and less expensive compared to some
of the structured data that we talked about above. Being prepared to handle
some of this unstructured data and make sure that it is prepared and ready to
go with some of your machine learning algorithms. 
How to Manage the Missing Data
We also need to spend some time working with the missing data that comes
in. When we are gathering all of that data from all of those different sources,
it is likely that at least some of that data is going to come in missing. Whether
this is just one part of the data, or there are a lot of values that are missing for



entry, we need to know how we can manage these missing data points. 
If we tried to push some of these missing data points through the chosen
algorithm, it would not end up going all that well. The algorithm may or may
not be able to handle some of the issues with the missing data and even if the
algorithm is able to handle the missing values, there could be issues with it
skewing the results. This is why it is important to choose which method you
would like to use when it is time to manage that missing data. 
The method you choose will depend on the type and amount of missing data.
If you just have a few points that are missing, then it is probably fine to erase
those points and not worry about them at all. This can be the easiest method
to work with because you will be able to get them gone in no time. However,
for the most part, it is important to keep all of the data that you have, and
filling them in is a better way to manage the data. 
There are a few ways that you are able to fill in the missing data. Usually,
going with the average or the mean of the rest of the data, is going to be a
good way to start. This ensures that you are still able to use the data that is
missing, while not losing out on some of the important parts that you need
with that entry as well. Find the standard that you want to use, and then fill in
those missing parts so that the data can work better with the algorithm that
we are using. 
In addition to the missing data, we need to spend some time learning how to
manage the outliers and duplicate content. Both of these, if they are not taken
care of, is going to skew the results that you get. It is important to figure out
the best way to handle both of these before you move on. 
To start, we have the outliers. If you have big outliers that are random but
really high or really low compared to the rest of the values, you will find that
it is going to mess with your results, and those results are not going to be as
accurate as you would like. If this is what happens with your data, then it is
probably best to just delete the outlier. It is just something that is not that
important, and removing it will ensure that you are able to handle the data in
an accurate manner. 
Now, there are some situations where the outliers are going to be important,
as well. If you are looking at some of the outliers, and it looks like there are a
number of outliers that are going to fit into one cluster or group, then this
may be a sign that we need to move on to looking at these and using the



outliers. If you can see that a significant number of outliers are in this group,
rather than just one or two random outliers, then this could be a good sign
that there is a new option to work with for reaching customers, marketing, the
new product you want to release and more. It never hurts to take a look at
these outliers, but for many situations, you will want to delete these. 
In addition, we need to focus on the duplicates. Many times we will want to
go through and delete the duplicates so that the answers don’t end up causing
any issues with the results that we have. If you have ten of the same person,
with all of the same information for them in your set of data, it is going to
skew your results. 
If this happens a few times, the issue is going to get even worse overall. For
the most part, we want to go through and delete these enough so that we just
end up with no duplicates or at least a minimal amount of them. 
Splitting Your Data
One thing that we will need to work on when it comes to our data is figuring
out how to split it up. There is some work that we have to do in order to
handle some of the data that we need before we can go through and add them
to the algorithms that we want to use. For example, we need to go through a
process of training and to test our algorithms to make sure they will work the
way that we want. This means that we need to split up the data that we have
into the training data and the testing data. 
These two sets are important to making sure our algorithms are going to work
properly. Having them set up and using these sets in the proper manner will
help us to get the best results when it comes to working in machine learning.
The rules are pretty simple with this, though, so you will be able to get started
without any problems along the way. 
For example, we need to make sure that the data we are using is high quality
to start with. If you do not have enough data or the data is not high in quality,
then your algorithm is going to get trained improperly, and will not work the
way that you want. Always be careful about the kind of data that you are
using in this process 
Next, we need to make sure that we are splitting up the data properly. We
should have a group for testing and a group for training. Your training set
should be much larger to ensure that you are properly training the data that
you have and that the algorithm will get a good dose of the examples that you



present and what you want it to do. 
Training and Testing Your Data
As we go through some of the processes with working on our data and these
algorithms, we have to make sure that we are training and testing all of the
algorithms first. You can’t just write a few lines of code and then put in your
data, hoping to get a good prediction to pop out. You need to take the time to
train and test the data through that algorithm, to ensure that the accuracy is
there, and to make sure that the algorithm is going to be ready for you to
work with. 
The first step to this is going to be the training of your data. You have to
make sure that you are spending a good deal of time training your data so that
it knows the right way to behave. Out of the splitting of the data that we did
before; you want to have about 75 to 85 percent of your data be in the
training set. This ensures that you have enough data there that will help you
to really train the algorithm and gives it plenty of time to learn along the way
as well. 
Then you can feed all of that training data through your algorithm and let it
have some time to form those connections and learn what it is supposed to
do. From there, you will then need to test the data that you are working with,
as well. This will be the rest of the data that you are working with. You can
feed this through the algorithm, and wait to see how much accuracy comes
back. 
Keep in mind with this one that most of the time; these algorithms are going
to be able to learn by experience. This means that while they may not have as
high accuracy as you would like in the beginning, they will get better. In fact,
you may have to go through and do the training and testing phases a few
times in order to increase the accuracy enough that you will use the algorithm
to make predictions. 
You want to get the accuracy as high as possible. However, if you are
noticing that the accuracy tends to be lower, and is going below 50 percent,
or is not improving as you do some iterations of the training and testing
phases, then this is a bad sign. It shows us that you either are not using
enough data in your training for the algorithm to properly learn, or you are
using bad data that is confusing the algorithm. 
This is why we do the training and testing phases. It helps us to catch some of



the problems that may happen with this data and will allow us time to make
the necessary changes to the data and algorithm before we rely on the future
of our company using badly trained algorithms. We can make the
adjustments and run the phases again until the accuracy goes up, and we
know that we can rely on that data again. 
Working with data is going to be a very big part of working with the machine
learning projects that we want to handle, we need to be able to learn how to
distinguish the different types of data, how to handle the missing data and the
outliers, and how to split up the data so that we are able to properly train and
test the algorithms that we want to use. When we are able to work with this,
we are going to see some great results through our machine learning, and we
will then be able to use these predictions and insights to help improve our
business.



Chapter 5    How Does Machine Learning Compare
to AI
One thing that we need to spend some time working on and understanding
before we move on is the difference between Artificial Intelligence and
Machine learning. Machine learning is going to do a lot of different tasks
when we look at the field of data science, and it also fits into the category of
artificial intelligence at the same time. But we have to understand that data
science is a pretty broad term, and there are going to be many concepts that
will fit into it. One of these concepts that fit under the umbrella of data
science is machine learning, but we will also see other terms that include big
data, data mining, and artificial intelligence. Data science is a newer field that
is growing more as people find more uses for computers and use these more
often. 
Another thing that you can focus on when you bring out data science is the
field of statistics, and it is going to be put together often in machine learning.
You can work with the focus on classical statistics, even when you are at the
higher levels, sot that the data set will always stay consistent throughout the
whole thing. Of course, the different methods that you use to make this
happen will depend on the type of data that is put into this and how complex
the information that you are using gets as well. 
This brings up the question here about the differences that show up between
machine learning and artificial intelligence and why they are not the same
thing. There are a lot of similarities that come with these two options, but the
major differences are what sets them apart, and any programmer who wants
to work with machine learning has to understand some of the differences that
show up. Let’s take some time here to explore the different parts of artificial
intelligence and machine learning so we can see how these are the same and
how they are different. 
What is artificial intelligence?
The first thing we are going to take a look at is artificial intelligence or AI.
This is a term that was first brought about by a computer scientist named
John McCarthy in the 1950s. AI was first described as a method that you
would use for manufactured devices to learn how to copy the capabilities of
humans in regard to mental tasks. 



However, the term has changed a bit in modern times, but you will find that
the basic idea is the same. When you implement AI, you are enabling
machines, such as computers, to operate and think just like the human brain
can. This is a benefit that means that these AI devices are going to be more
efficient at completing some tasks than the human brain. 
At first glance, this may seem like AI is the same as machine learning, but
they are not exactly the same. Some people who don’t understand how these
two terms work can think that they are the same, but the way that you use
them in programming is going to make a big difference. 
How is machine learning different?
Now that we have an idea of what artificial intelligence is all about, it is time
to take a look at machine learning and how this is the same as artificial
intelligence, and how this is different. When we look at machine learning, we
are going to see that this is actually a bit newer than a few of the other
options that come with data science as it is only about 20 years old. Even
though it has been around for a few decades so far, it has been in the past few
years that our technology and the machines that we have are finally able to
catch up to this and machine learning is being used more. 
Machine learning is unique because it is a part of data science that is able to
focus just on having the program learn from the input, as well as the data that
the user gives to it. This is useful because the algorithm will be able to take
that information and make some good predictions about the future. Let’s look
at an example of using a search engine. For this to work, you would just need
to put in a term to a search query, and then the search engine would be able to
look through the information that is there to see what matches up with that
and returns some results. 
The first few times that you do these search queries, it is likely that the results
will have something of interest, but you may have to go down the page a bit
in order to find the information that you want. But as you keep doing this, the
computer will take that information and learn from it in order to provide you
with choices that are better in the future. The first times, you may click on
like the sixth result, but over time, you may click on the first or second result
because the computer has learned what you find valuable. 
With traditional programming, this is not something that your computer can
do on its own. Each person is going to do searches differently, and there are



millions of pages to sort through. Plus, each person who is doing their
searches online will have their own preferences for what they want to show
up. Conventional programming is going to run into issues when you try to do
this kind of task because there are just too many variables. Machine learning
has the capabilities to make it happen though. 
Of course, this is just one example of how you are able to use machine
learning. In fact, machine learning can help you do some of these complex
problems that you want the computer to solve. Sometimes, you can solve
these issues with the human brain, but you will often find that machine
learning is more efficient and faster than what the human brain can do. 
Of course, it is possible to have someone manually go through and do this for
you as well, but you can imagine that this would take too much time and be
an enormous undertaking. There is too much information, they may have no
idea where to even get started when it comes to sorting through it, the
information can confuse them, and by the time they get through it all, too
much time has passed and the information, as well as the predictions that
come out of it, are no longer relevant to the company at all. 
Machine learning changes the game because it can keep up. The algorithms
that you are able to use with it are able to handle all of the work while getting
the results back that you need, in almost real-time. This is one of the big
reasons that businesses find that it is one of the best options to go with to help
them make good and sound decisions, to help them predict the future, and it
is a welcome addition to their business model.



Chapter 6    Hands on with Python
Installing Python (Windows)
Part of getting started with Python is installing the Python on your Windows.
For the first step of the installation, you will need to download the installation
package for your preferred version from this link below:
https://www.python.org/downloads/
Visiting this link, you will be directed to a page. On that page, you will need
to choose between the two latest versions for Python 2 and 3: Python 3.8.1
and Python 2.7.17. 
In the other way round, if you are looking for a specific release, you can
explore the page to find download links for earlier versions. Normally, you
would opt to download the latest version, which is Python 3.8.1 –which was
released on October 14, 2019 –or you download the latest version of Python
2, 2.7.17. However, the version you download must be because of the kind of
project you want to do, compatibility and support for updates.
Once you’re finished with the download, you can proceed to installation by
clicking on the downloaded .exe file. A standard installation has to
incorporate pip, IDLE, and the essential documentation.
Installing Python (Mac)
If you’re using a Mac, you can download the installation package from this
link:
https://www.python.org/downloads/mac-osx/
The progression of learning is getting further into Python Programming
Language. In reality, Python is an adaptable yet powerful language that can
be used from multiple points of view. This just implies Python can be used
intelligently when code or a declaration is to be tried on a line-by-line
premise or when you're investigating its highlights. Incredibly, Python can be
used in content mode, most particularly, when you want to decipher a whole
document of declarations or application program. 
Working with Python, be that as it may, requires most extreme caution –
particularly when you are drawing in or connecting with it. This caution is
valid for each programming language as well. So as to draw in with Python
intelligently, the Command Line window or the IDLE Development
Environment can be used. 



Since you are an apprentice of either programming by and large or using
Python, there will shift ventures on how you could connect with and
cooperate with Python programming language. The following are basic
highlights of activities for brisk cooperation with Python: 
The Command Line Interaction 
Associating with the order line is the least difficult approach to work, as a
novice, with Python. Python can simply be imagined by seeing how it
functions through its reaction to each finished direction entered on the >>>
brief. The Command Line probably won't be the most favored commitment
with Python, at the same time, throughout the years, it has demonstrated to be
the easiest method to investigate how Python functions for learners. 
Launching Python using the Command Line 
If you're using macOS, GNU/Linux, and UNIX frameworks, you should run
the Terminal tool to get to the command line. Then again, if you are using
Windows, you can get to the Python order line by right-clicking on the Start
menu and launching Windows PowerShell. 
As directions on programming require a contribution of an order, when you
need Python to do something for you, you will train it by entering directions
that it knows about a similar yield. This is an adjustment in the order may
give the ideal yield; be cautious. 
With this, Python will make an interpretation of these directions to guidelines
that your PC or gadget can comprehend and execute. 
Let’s take a look at certain guides to perceive how Python functions. Note
that you can use the print order to print the all-inclusive program 
"Heydays, Savants!"
1. Above all else, open Python's command line. 
2. At that point, at the >>>prompt, type the accompanying (don't leave space
among print and the section): print ("Heydays, Savants!") 
3. Now, you should press enter so as to disclose to Python that you're finished
with the direction. Promptly, the direction line window will show Heydays,
Savants! In the interim, Python has reacted similarly as it has been told in the
composed arrangement that it can relate with. Then again, to perceive how it
will react wrongly when you request that it print a similar string using a



wrong linguistic structure for the print order, type and enter the
accompanying direction on the Python order brief: Print("Heydays,
Savants!") 
The outcome will be: Syntax error: invalid language structure 
This is a case of what get when you use invalid or fragmented explanations.
Note that Python is a case-touchy programming language, so at whatever
point you misunderstand the message it could be that you composed print
with a capital letter. Obviously, there is a choice to print direction, you can
simply type your announcement inside statements like this: "Primes,
Savants!" Note that an announcement is the words you wish to show once the
order is given; the words that can fit in are not confined to the model given
here, however. 
The most effective method to leave the Python order line 
To exit from Python, you can type any of these commands: quit() or exit().
Subsequently, hold Control-Z and afterward press Enter; the Python should
exit. 
Your commonality with Python Programming ought to get fascinating now;
there are still parts to learn, tolerance will satisfy. 
The area of IDLE: Python's Integrated Development Environment (IDE) 
A standout amongst the fascinating pieces of Python is the IDLE (Integrated
Development and Learning Environment) apparatus. Despite the fact that this
specific device is incorporated into Python's establishment bundle, you can
download increasingly refined outsider IDEs as well. The IDLE instrument
gives you access to an increasingly effective stage to compose your code and
work engagingly with Python. To get to IDLE, you can experience a similar
organizer where you found the direction line symbol or on the begin menu (as
you've gained from order line collaboration). When you click on the IDLE
symbol, you will be coordinated to the Python Shell window. This will take
us to the segment on cooperation with the Python Shell Window. 
Connecting with the Python Shell Window 
When you're at the Python Shell Window, you will see a dropdown menu and
a >>>prompt that resembles what you've found in the direction line window
(the principal connection talked about). There is a specific IDLE's function of
altering for the drawing in past order. Now, you will use a similar IDLE's



altering menu to look back to your past directions, cut, copy, and glue past
statements and, taking all things together, make any type of editing. Clearly
the IDLE is increasingly similar to a jump from the direction line association.
Incredibly, in the menu dropdown of the Python Shell window are the
accompanying menu things: File, Windows, Help, Shell, Options, Edit, and
Debug. Every one of these menus has various functions. The Shell and
Debug menus are used while making bigger projects as they give get
highlights to the procedure. In any case, while the Shell menu gives you a
chance to restart the shell or look the shell's log for latest reset, Debug Menu
has loads of valuable things for following the source record of an exemption
and featuring the blundering line. With the Debugger option, you will most
likely introduce an intelligent debugger window that will enable you to step
and look through the running projects on the Python. The Options menu of
the window enables you to edit and set IDLE to suit your own Python
working inclinations. 
Moreover, at the Help menu, you are opened to choice Python Help and
documentation. 
Using the File Window menu, you will most likely make another document,
open a module, open an old record, as well as spare your session through the
essential things naturally made once you get to this menu. With the 'New File'
alternative, you will almost certainly make codes you should simply to tap on
it. When you have, you will be taken to another window with a
straightforward and standard word processor where you can type or alter your
code. You will see that the record is 'untitled' don't freeze this is the
underlying name of the document which will change when you spare your
code. One awesome thing about the File window menu is that refuse to have
both the 'Shell' and 'Menu' choices together, so the bar changes just somewhat
with the Shell Window. What happens is that in the Shell Window, two new
Menus have been presented, to be specific: the Run and the Format menus.
At whatever point you need to run the codes you have composed on the
record window, the yield will be given on the Shell Window individually. 
Toward the start of this area, you're informed that Python can be used in the
Script Mode. How would you do this? The method of getting the outcome is
very extraordinary at this point. When working in content mode, the outcome
you will get won't be programmed as in the manner you would in connecting
with or associating mode. You should summon them out of your code. To get



your yield on this mode, run the content or order it through the print() work
inside your code. 
To finish up this section, you've been taken through the essential two
methods of the Python Programming Language; the drawing in or associating
and the Script modes. Whatever the circumstance, realize that the
fundamental change in that one outcome is getting dependent on order while
the other is programmed. 



Chapter 7    What is Python, and How Do I Use it?

We have spent some time talking about the Python coding language and
some of the neat things that you can do with this. However, to complete this
book, we also need to get a good understanding of the Python language and
what it is all about. Different parts show up in the Python coding language,
but knowing some of the basics, as well as, learning some of the power that
comes with Python makes all of the difference on the success that you can get
when you combine this coding language with machine learning.
We have talked briefly about the Python coding language already, as well as
some of the reasons why it may be so beneficial when you want to work with
machine learning. Even though it is considered one of the easier coding
languages to learn how to work with, it has a lot of power and strength that
comes in behind it, which makes it the best option to use whether you are a
beginner or someone who has been coding for quite some time. And since the
Python language does have some of the power of the bigger and more
powerful coding languages, you will be able to do a lot of cool things with
machine learning.
There are going to be a few different parts that come into play when you start
to learn how to work with the Python code even with machine learning. You
can work with the comments, functions, statements, and more. Let’s take a
look at some of the basic parts that come with coding in Python so that we
can do some of these more complicated things together as we progress
through machine learning.
The Comments



The first aspect of the Python coding language that we need to explore is that
of comments. There is going to be some point when you are writing out a
code where you would like to take a break and explain to others and yourself
what took place in the code. This is going to ensure that anyone who sees the
code knows what is going on at one point to another. Working with a
comment is the way that you would showcase this in your project, and can
make it easier for others to know the name of that part, or why you are doing
one thing compared to another.
When you would like to add in some comments to the code, you are going to
have a unique character that goes in front of your chosen words. This unique
code is going to be there to help you tell the computer program that it should
skip reading those words and move on to the next part of the code instead.
The unique character that you are going to use for this one is the # sign in
front of the comments you are writing. When the compiler sees this, it is
going to know that you don’t want that part of the code to execute at all. It
will wait until the next line before it gets started with rereading the code. An
example of a comment that you may see in your code would include:
#this is a new comment. Please do not execute in the code.
After you have written out the comment that you want here, and you are done
with it, you are then able to hit the return button or enter so that you can write
more code that the compiler can execute. You can have the freedom to
comment as long or as short as you would like based on what you would need
in the code. And you can write in as many of these comments as you would
like. It is usually seen as a better option if you keep the comments down to
what you need. Otherwise, it makes the code start to look a little bit messy
overall. But you can technically add in as many of these comments to your
code as you would like.
The Statements
The next part of the code that we need to focus on is the statements. Any time
that you are starting with your new code, whether you are working with
Python or with some other coding language along the way, you must add
these statements inside of the code. This allows the compiler to know what
you would like to happen inside. A statement is going to be a unit of code
that you would like to send to your interpreter. From there, the interpreter is
going to look over the statement and execute it based on the command that



you added in.
Any time you decide to write out the code, you can choose how many
statements are needed to get the code to work for you. Sometimes, you need
to work with one statement in a block of code, and other times, you will want
to have more than one. As long as you can remember that the statements
should be kept in the brackets of your code, it is fine to make the statement as
long as you would like, and include as many statements as you would like.
When you are ready to write your code and add in at least one statement to
your code, you would then need to send it over so that the interpreter can
handle it all. As long as the interpreter can understand the statements that you
are trying to write out, it is going to execute your command. The results of
that statement are going to show up on the screen. If you notice that you write
out your code and something doesn’t seem to show up in it the right way,
then you need to go back through the code and check whether they are
written the right way or not.
Now, this all may sound like a lot of information, but there is a way to
minimize the confusion and ensure that it can make more sense to you. Let’s
take a look at some examples of how this is all going to work for you.
x = 56
Name = John Doe
z = 10
print(x)
print(Name)
print(z)
When you send this over to the interpreter, the results that should show up on
the screen are:
56
John Doe
10
It is as simple as that. Open up Python, and give it a try to see how easy it is
to get a few things to show up in your interpreter.
The Variables



The next things we consider inside our Python codes are the variables. These
variables are important to learn about because they are the part that will store
your code in the right places so you can pull them up later on. This means
that if you do this process in the right way, the variables are going to be
found inside the right spot of the memory in the computer. The data in the
code will help determine which spots of the memory these points will be
stored on, but this makes it easier for you to find the information when it is
time to run the code.
The first thing that we need to focus on here is to make sure that the variable
has a value assigned to it. If there is a variable without a value, then the
variable won’t have anything to save and store. If the variable is given a good
value from the start, then it will behave the way you are expecting when you
execute the program.
When it comes to your Python code, there are going to be three types of
variables that you can choose from. They are all important and will have their
place to work. But you have to choose the right one based on the value that
you would like to attach to that variable. The main variables that are available
for you with Python are going to include:

1. Float: This is going to be an integer variable that includes
numbers like 3.14

2. String: This is going to be one of those statements that you
would write out. You can add in any phrase that you would like
to this one.

3. Whole number: This is going to be any of the other numbers
that you would want to use, ones that are not going to contain a
decimal.

When you are trying to work with the variables in your program, you won’t
have to go through and make a declaration to make sure the memory space is
available. This is something that Python can do for you automatically, as
soon as a value is assigned to a variable. If you would like to make sure that
this is happening in your code and avoid some of the surprises along the way,
you need to double check that the equal sign, the sign of giving a variable
value is in the right place. An excellent example of how this is going to look
when you write out a code includes the following



x = 12#this is an example of an integer assignment
pi = 3.14#this is an example of a floating point assignment
customer name = John Doe #this is an example of a string assignment
In some instances, you may need to have one variable with two or more
values attached to it. There are certain times when you won’t be able to avoid
this and need to make it happen. The good news is that you can work with the
same procedure discussed above to make this happen, you need to make sure
that there is an equal sign to each part so that the compiler knows how to
assign everything. So, when you want to do this, you would want to write out
something like a = b = c = 1.
The Keywords
Any time that you are using the Python language, like what we find in other
coding languages as well, you are going to come across some words that are
reserved as commands in the code, and these are going to be known as
keywords. You need to be careful about the way you use these because they
are there to tell the program some commands, and how you would like it to
behave. You don’t want to bring these and use them in any other place
outside of a particular command.
If you do misuse these keywords, it is going to cause some confusion inside
the code. The interpreter isn’t going to know what to do, and the computer
may get stalled in what it needs to do. As we go through this guidebook some
more and develop a few Python codes for machine learning, we will start to
recognize some of the most common keywords that you need to watch out
for.

Naming Your Identifiers
The next thing that we need to focus on is how to name all of the identifiers.
You need to do this in a way that makes sense, and will not confuse the
computer along the way. Any time that you are writing out a particular code
in Python, you are going to have at least a few identifiers that show up. Some
of the most common of these identifiers are going to including classes,
entities, variables, and functions.
At one point or another, you will need to name out the identifiers so that they
are more likely to work in the way that they should and make it easier for the



compiler to pull them up when it is time to execute the code. No matter
which of the four identifiers that you use, the rules for naming are going to be
the same, which can make it easier when you get started. Some of the rules
you should remember when naming your identifiers include:
Any time that you are using letters, it is fine to use either upper case or lower
case, and a combination of both is fine as well. You can also add in numbers,
symbols, and an underscore to the name. Any combination of these are
acceptable, make sure that there are no spaces between the characters of the
name.
Never start the name of one of your identifiers with a number. This means
that writing out the name of 4babies would result in an error on your
computer. However, it is acceptable to name an identifier “fourbabies” if you
would like.
The identifier should never be one of the Python keywords, and the keyword
should not appear in the name at all.
Now, if you are trying to go through and write out a few of your codes along
the way, and you don’t follow all of the rules that are above, you will confuse
the compiler, and it will send you an error message to let you know
something is wrong. The error will then be on your computer, and the
program will close out because it doesn’t know how to proceed. This is
something that you don’t want to happen, so be careful when naming these
identifiers.
Another thing to remember with these identifiers and naming them is that you
want to make sure that you are picking out names that are ready for you to
remember. And picking out names that are easy to understand and read will
make it easier if another programmer comes in, and is trying to look through
the code as well.
What Else Do I Need to Know About the Python Coding Language?
The Python coding language is often considered to be one of the best
languages for programming by the experts, and this is even truer if you are
someone who has never worked with coding in the past. This language is
simple, it has plenty of power, and there are a lot of the tools and the
resources that are needed to help you work on your project, even if that
project has to do with machine learning. While there are other options that
you can use with machine learning, those are often a bit more difficult to



work with, and Python is often the better choice.
One thing that you will like when you first start working with the Python
language is that the whole thing is based on the English language. What this
means is that you will recognize the words and what they mean, rather than
trying to guess. And even though it is a language that is great for beginners
who have never worked with coding before, it is going to be strong enough to
work with machine learning and any other topic that you would like.
As someone ready to learn and get started with the Python language, you will
notice that it has a nice big library available that you can utilize when you are
coding. And this library is going to have the tools and the resources that you
need, making it easier for beginners and experts alike to write out any code
that they need.



Chapter 8    Machine Learning Algorithms
Now that you understand the concept of machine learning and you’ve
assembled all of your tools, it’s time to start exploring the most powerful
algorithms. Keep in mind that while you will learn about each algorithm and
technique individually, they are rarely used like this in a real world scenario.
When dealing with complex datasets you will often combine supervised
machine learning techniques with unsupervised machine learning techniques,
as well as a number of other processes.
In this chapter we are going to focus on a number of algorithms that work
well separately when working with ideal data sets, and even better when
combined to achieve high accuracy and efficiency. Some of the algorithms
we’ll explore include linear regression, decision trees, and support vector
machines.

Linear Regression
Many machine learning problems, such as prediction analysis, are handled
using linear regression. This technique is powerful in predicting an outcome
with high accuracy as long as the training data is valuable and doesn’t contain
too much noise. Keep in mind that this is why you need to perform data pre-
processing, to clear out some of the noise and outliers that can affect the
results.
One of the characteristics of linear regression is calculating the prediction
value based on independent variables. In other words, you should opt for this
algorithm whenever you have to calculate the link between a number of
variables. However, take note that linear regression can only handle
regression problems, and not classification problems. There are other
algorithms for that.
Now let’s see an example on how to apply linear regression using Scikit-
learn and an open source dataset. We will use the Scikit library because it
contains a number of machine learning specific algorithms, as well as certain
public datasets. One such dataset is the Boston housing market dataset, which
is well-documented and clean. In order to use linear regression efficiently, we
will divide the whole set into a training set (80%) and a testing set (20%).
Let’s get to work:
from sklearn.datasets import load_boston



boston = load_boston()
from sklearn.cross_validation import train_test_split
X_train, X_test, Y_train, Y_test = train_test_split(boston.data,
boston.target, test_size=0.2, random_state=0)
As you can see, the Python code is easy to read and quite understandable
without much explanation. We have imported our dataset and have performed
a split in order to obtain a training set and a test set. The splitting function is a
perfect example of the tools that the Scikit-learn library contains. You will
notice that we have declared the percentages by stating the target test dataset
should have a value of 0.2. This means that it will contain 20% of the data.
Furthermore, we have a random state parameter which is needed to define the
value which will handle the random number generating during the split.
Basically, it randomly selects the data that will be categorized as training data
or testing data.
In the next phase, we need to apply a regressor in order for our linear
regression algorithm to make an accurate prediction. Once it’s implemented
all we need to do is measure the results to see how it performed. Keep in
mind that there are many factors that can influence the accuracy, such as
random errors, mislabeled data, outliers, noise, and so on. That is why the
pre-processing you perform is rarely enough, and you will have to apply
other algorithms to improve the result. This is something you need to keep in
mind for the near future when you practice on your own. Now let’s see our
regressor and the results we obtain:
In: from sklearn.linear_model import LinearRegression
regression = LinearRegression()
regression.fit(X_train, Y_train)
Y_pred = regression.predict(X_test)
from sklearn.metrics import mean_absolute_error
print ("MAE", mean_absolute_error(Y_test, Y_pred))
Out: MAE 3.9318708224346
That’s it! As you can see linear regression is easy to implement as long as
you use Scikit-learn to lessen the burden. The result we obtained, however,
while not bad, is not exactly good either. It shows that even when we have



fairly clean data, there is always room for improvement with other algorithms
and techniques. Furthermore, whenever you have to make a choice between
machine learning algorithms, you will actually be balancing prediction
accuracy with speed. In essence, it comes down to those two factors.
Whenever you opt for one, the other one is sacrificed. With time and
experience you will learn how to balance them based on the type of data you
are working with and what kind of results you need to obtain.
Now, let’s see another type of algorithm, namely the support vector machine.

Support Vector Machines
If you need a versatile algorithm that can handle nearly everything for you,
then a support vector machine is precisely what you’re looking for. While the
linear regression algorithm is only used for regression problems, support
vector machines can handle both regression, as well as classification, and
even the detection of outliers. This technique is one of the foundational
algorithms every machine learner needs to study and learn how to implement.
Support vector machines are popular because they are powerful without
being resource intensive. Usually, the more you push for accuracy, the slower
the data processing will go because it will require more from your computer
system. However, support vector machines require a lot less power without
affecting the prediction accuracy. Furthermore, you can use this algorithm to
also clean most of the noise within the dataset, thus reducing the amount of
steps you need to perform during the pre-processing phase (though it’s still
advisable to perform all of them).
So why are support vector machines so important? Where are they used?
Because of their power and versatility they are implemented in a variety of
fields. For instance, they are used for facial recognition software, text
classification, handwriting recognition, and in the medical industry as well
for classifying genes. There are many more uses for this algorithm because it
separates the data points within the dataset with great efficiency and that
allows for accurate enough results to make it usable in complex applications.
We will go through an example to see how a support vector machine is
implemented and how it works. Keep in mind that you will again have to
make use of the Scikit-learn library in order to reduce the time it takes to



implement the algorithm. As you can see, this tool is irreplaceable whether
you’re interested in machine learning, data science, or even data mining.
With that being said, we will use a support vector machine in order to predict
how valid a banknote is. This implies image classification, and this algorithm
is ideal for this process. The algorithm implementation will be simple
because the classification will be binary. All we need to establish is whether a
banknote is authentic or fake, therefore true or false.
Take note that we will have a number of attributes that describe the banknote.
In addition, we need to establish the separation line between the two
dimensions in order to avoid any miss-classifications. While other
classification algorithms can perform the same process, support vector
machines have a unique approach. This technique determines the decision
limit by calculating the maximum distance between certain data points that
are in close proximity to every single class. The decision limit needs to be
optimal and therefore we cannot just randomly select it. These optimal data
points are known as support vectors, hence the name of our algorithm. Keep
in mind that they are a mathematical concept and we will not dig too deep
into how they are calculated and so on. At this stage you don’t need to know
the core details that lie in fairly complex algebra.
Now, let’s see a practical example on how to apply a support vector machine
that does everything we discussed. For this demonstration you will need to
use several libraries and packages. Here’s the code:
import numpy as np
import pandas as pd
import matplotlib.pyplot as plt
dataset = pd.read_csv (“bank_note.csv”)
print (dataset.shape)
The shape function is used to extract some information about the dataset.
Namely, it tells us how many rows and columns we have. For the purpose of
this exercise we are interested only in the first 5 rows (out of over 1,300).
Now type the following line to see the result:
print (dataset.head())
VarianceSkewnessCurtosisEntropyClass



03.621608.6661-2.8073-0.446990
14.4545908.1674-2.4586-1.462100
23.86600-2.63831.92420.106450
33.456609.5228-4.0112-3.594400
40.32924-4.45524.5718-0.988800
The columns represent the attributes namely the variance, skewness and so
on. Now we can start processing this information in order to start building
our training and testing sets. However, first we need labels:
x = dataset.drop (‘Class’, axis = 1)
y = dataset [‘Class’]
The first command instructs the system to store every column into a variable.
The only exception is the class column and that is why we use the drop
function in order to drop it. The reason we did so is because we want to store
it separately in another variable, and that is what we do with the second
command. Now we have the dataset attributes inside “x” and the labels inside
“y”. This is the first processing step, separating the attributes from the labels. 
The next phase involves the data separation in order to create our train and
test sets. Simply use the function you used earlier for linear regression to
perform this step, namely train_test_split. The breakdown should respect the
same ratio as before.
Next, we will train the support vector machine, however, first we need to
import it from the Scikit-learn library, otherwise we do not have any access to
the algorithm or any of its components. Let’s see the code:
from sklearn.svm import SVC
svc_classifier = SVC (kernel = ‘linear’)
svc_classifier.fit (x_train, y_train)
Now let’s see the prediction with the help of the test data:
pred_y = svc.classifier.predict(x_test)
We’re almost done. All we need to do now is to see how accurate the
prediction is. In the case of the support vector machine we will have to apply
what is known as a confusion matrix, which holds a number of metric, such
as precision, recall, and a few others. While the name of the confusion matrix



might sound confusing, you should know that it is a basic table that contains
information about the performance of the data classification process. It will
list the positive and negative cases, as well as the false positive and negative
cases. These metrics are then used to establish the final accuracy result.
Here’s how it all looks in code:
from sklearn.metric import confusion_matrix
print (confusion_matrix (y_test, pred_y)
This is how the results will look:
[[1601]
[1113]]
Accuracy Score: 0.99
Let’s also see the detailed report:
from sklearn.metrics import classification_report
print (classification_report(y_test, y_pred))
These are the final results:
precisionrecallf1-scoresupport
0.00.990.990.99161
1.00.990.990.99114
avg / total0.990.990.99275
As you can see from these numbers, the support vector machine has
performed magnificently well because we managed to obtained a 0.99
accuracy value without applying any other algorithms or data-preprocessing
techniques. This is why support vector machines are used in so many
technical fields that require pin-point accuracy.
Next up, you are going to take a look at another powerful algorithm called a
decision tree.

Decision Trees
Decision trees, just like support vector machines, are incredibly versatile
because they can perform both regression and classification operations. This
means they are extremely useful when working with large datasets and you
should get acquainted with them. Furthermore, decision trees form the basis



of another type of machine learning algorithm known as an ensemble
method, particularly the one known as a random forest. It’s all fairly logical.
If you have a lot of decision trees they form a forest, right?
As the name suggests, decision trees are used to model decisions, including
the determination of any kind of consequences and system resources needed
for the entire process. In addition, everything is presented visually in a graph.
In other words, as a result you will have a flowchart that contains every test
you perform. For instance, let’s say you flip a coin a certain number of times.
Every time the results will be recorded and you will have a number of tree
branches that represent them, together with the leaves that represent class
labels.
This supervised machine learning algorithm is considered to be one of the
most powerful ones because it offers accurate results without sacrificing too
much efficiency or requiring too many resources from your system.
Furthermore, the graph system allows you to easily interpret the data and
therefore make adjustments as needed instead of going through another
tedious process that would achieve the same thing but with a lot more work.
With that being said, let’s discuss all the other advantages provided by
decision trees:

1. User-friendly: Unlike many other algorithms or techniques,
decision trees are logical even to those without significant
machine learning or mathematical knowledge and experiences.
You don’t need to be a data scientist to start working with
them. They follow a simple, programming-like structure,
similar to Python’s conditional operations. A decision tree
follows the “if this, then do that, else do this” logic.
Furthermore, the results are clear and do not require even a
fundamental knowledge of statistics in order to interpret them.
That is the benefit of having an inbuilt graph that clearly
explains the data you are analyzing.

2. Clean data: Clean data yields accurate results. Therefore, no
matter which algorithm you use you always have to eliminate
as much noise and as many outliers as you can by using certain
methods and techniques. However, the benefit of using
decision trees is that they are barely affected by these factors.



Outliers and noise will only be a minor inconvenience and you
will often be able to ignore them completely and still achieve
an accurate result.

3. Versatile: As you already know, certain machine learning
algorithms are designed to work only with certain data types.
Some of them can only be applied to categorical data, while
others are specifically used on numerical data. Often for this
reason they need to be combined when working with complex
datasets that contain both types of information. However,
decision trees can handle the training process for both data
type, therefore significantly reducing your workload.

4. Exploring data: Data exploration is a valuable step that can be
time consuming because you need to identify the most valuable
data points and then establish a connection between them.
Decision trees, however, excel at exploratory analysis and you
will spend a lot less time performing this step. In addition, you
will be able to create new features a lot more efficiently in
order to boost the accuracy of the predictions even further.
Exploring data can be exhausting because in the real world you
will often deal with thousands of variables and finding the most
important ones can be difficult without the appropriate tool.

Now that you have an idea about decision trees and why they are a preferred
algorithm amongst machine learners, you should also learn which
disadvantages they bring. Keep in mind there is no such thing as the perfect
algorithm, so let’s see what kind of difficulties you will be facing when
working with decision trees:

1. Overfitting: This is probably the biggest problem you will face.
Decision trees tend to exaggerate and build overly complex
decision trees that can’t perform accurately on general data.
However, the issue of overfitting isn’t only found in this case.
Many algorithms have to deal with it. The easiest solution you
can deploy to limit the risk of overfitting is the application of
parameter limitations.

2. Categorization: When your data set has a large number of
continuous numerical variables, decision trees will encounter



difficulty when it comes to categorizing them. Information is
often lost during this process. Take note that continuous
variables are considered to be anything with a value that is
specifically defined between a certain minimum and maximum.
For instance, let’s say that we have some data which specifies
that only people between 21 and 45 can join the military. The
age variable is considered to be continuous because we have set
limits.

3. Picky algorithms: The algorithm doesn’t always choose the
most accurate and efficient decision tree from which you draw
your conclusion. This is simply the nature of the technique.
However, the solution is simple. All you need to do is train
multiple trees in order to sample a larger number of features
randomly and find the most accurate solution.

You learned earlier in this section that decision trees are used to perform
regression tasks, as well as classification tasks. However, this doesn’t mean
that you use the identical method for both tasks. You need to split the
decision trees into two different categories, namely the regression trees and
classification trees. The basics are still the same for both categories, however,
there are a number of differences you should be aware of:

1. Regression trees are specifically applied for tasks that involve
continuous dependent variables. At the same time classification
trees are needed when dealing with categorical dependent
variables.

2. The values that we extract as the result from the training data
are determined differently for each category of decision trees.
In the case of classification trees the value is calculated as the
mode value of the total observation. This means that if we have
an unknown data observation, we can predict with the help of
the mode value. Keep in mind that mode values are the values
that we find the most frequently in a given set of values. On the
other hand, regression trees extract the value from the training
data in the form of the mean of the total observations. This
mean value is then used to calculate any missing data
observations.



3. Regression and classification trees rely on binary splitting. This
concept involves going from the top of the tree to the bottom.
This means that when we have observations in one region of
the tree, there are a number of branches below it that are
divided. The division happens within the predictor space. This
concept is also often referred to as greedy because the
algorithm seeks the variable that is needed for the current split
that is being analyzed. The operation does not take any future
splits in consideration and that is why sometimes we don’t have
the most accurate results. This issue needs to be taken into
consideration in order to counteract its effects with various
methods and create a better decision tree.

Now let’s discuss more about the concept of splitting and see where it occurs.
Splitting directly affects the accuracy of the decision trees. This means that if
we are applying a number of algorithms on a decision tree, they will all affect
the way a data node is divided into a number of subnodes. At this time you
should keep in mind the differences between the two decision tree categories.
The subnodes that are created as a result of splitting will maintain some form
of uniformity. In addition, the node splitting is performed on every variable,
however only the most uniform subnodes are selected. This process involves
some mathematics and we will not dig deeper into the details. It’s enough to
understand the theory behind the process in order to start building the
decision trees. With that being said, let’s see how to work with them in an
application.
Decision Trees in Practice
In order to create the decision trees you need to start from the root node.
Once you access that data you can select a certain attribute and then perform
a logical test on it. As a result you will be able to branch out from the
outcome to any subsets of data that lead to a desirable result from a child
node. You will need to perform recursive splitting on these child nodes in
order to clean up the leaves and keep only the near-perfect ones. These leaves
will represent the data samples that come from the same class. In addition,
you might consider pruning the trees in order to eliminate the excess sub-
sections of the trees which do not lead to any boosts in accuracy. This is one
of the purposes of the splitting process. Once it is complete you can choose
the most optimal split and the most useful feature.



Now let’s finally stop with the theory and start looking at the practical
application. We are going to create a decision tree. For the purpose of this
demonstration we will need Scikit-learn once again because we will be using
another public dataset called Iris. Let’s start by importing everything you
need.
%matplotlib inline
import pandas as pd
import numpy as np
import seaborn as sns
import matplotlib.pyplot as plt
from sklearn.model_selection import train_test_split
from sklearn.tree import DecisionTreeClassifier
df = pd.read_csv(‘Iris.csv’)
df.isnull().any()
After importing everything we have also performed a null value check with
the help of the last line. Once we determine that no values are absent we can
start examining the information. As always, the first step is learning about the
variables and values by reading a summary analysis of the dataset. Once you
know what you’re up against we can start looking at the connections between
the columns. To do this check we have imported the seaborn module because
it provides us with a tool called “pairplot”. This tool is in fact a function that
plots the connections and makes it much easier for us to visualise them. At
this point you can use a certain color for each column. For instance, you can
manipulate the hue for the species section in order to find any outliers in that
category. Here’s how you can do this with Python code:
sns.pairplot(df, hue = ‘Species’)
If you decided to use this particular dataset, you will notice that we do have a
number of outliers, but they aren’t dominating. They may be the result of
unknown anomalies or some faulty data that snuck in. Take note that these
datasets you are working with are extremely clean when compared to real
world data. Most data contains a great deal of noise and outliers and you have
to thoroughly clean them. For now, we can ignore the outliers because they
aren’t prevalent enough to disturb our results significantly.



The next step is to divide the dataset into a training and a test set with the
same method we used before. However, now that we’re working with
decision trees we will change the split to a 70 to 30 ratio instead of the usual
80 to 20. Let’s examine the code:
all_inputs = df [[‘SepalLengthCm’, ‘SepalWidthCm’, ‘PetalLengthCm’,
‘PetalWidthCm’]].values
all_classes = df [‘Species’].values
(train_inputs, test_inputs, train_classes, test_classes) = 
train_test_split (all_inputs, all_classes, train_size = 0.7, random_state = 1)
You will notice that the random state parameter is no longer set to 0 in order
to guarantee a random distribution. This time we want to make sure the the
split is performed identically no matter how many times we perform it. This
way we will always be able to recreate the dataset if needed. Now let’s apply
the decision tree classifier:
dtc = DecisionTreeClassifier()
dtc.fit (train_inputs, train_classes)
dtc.score (test_inputs, test_classes)
The result should look something like this:
0.95555555
We have managed to obtain 95% accuracy, which is quite an excellent result
considering that we haven’t performed any cleaning and we decided to ignore
the outliers. This is why decision trees are so powerful and therefore popular
in training various models. You can achieve high accuracy without
performing too many operations.



Chapter 9    Essential Libraries for Machine
Learning in Python
Many developers nowadays prefer the usage of Python in their data analysis.
Python is not only applied in data analysis but also statistical techniques.
Scientists, especially the ones dealing with data, also prefer using Python in
data integration. That's the integration of Webb apps and other environment
productions.  
The features of Python have helped scientists to use it in Machine Learning.
Examples of these qualities include consistent syntax, being flexible and even
having a shorter time in development. It also can develop sophisticated
models and has engines that could help in predictions.  
As a result, Python boasts of having a series or set of very extensive libraries.
Remember, libraries refer to a series of routines and sorts of functions with
different languages. Therefore, a robust library can lead to tackling more
complex tasks. However, this is possible without writing several code lines
again. It is good to note that Machine Learning relies majorly on
mathematics. That's mathematical optimization, elements of probability and
also statistical data. Therefore, Python comes in with a rich knowledge of
performing complex tasks without much involvement.  
The following are examples of essential libraries being used in our present. 

Scikit – Learn
Scikit learn is one of the best and a trendy library in Machine Learning. It has
the ability to supporting learning algorithms, especially unsupervised and
supervised ones.  
Examples of Scikit learn include the following.  

k-means  
decision trees  
linear and logistic regression 
clustering  

This kind of library has major components from NumPy and SciPy. Scikit
learn has the power to add algorithms sets that are useful in Machine
Learning and also tasks related to data mining. That's, it helps in



classification, clustering, and even regression analysis. There are also other
tasks that this library can efficiently deliver. A good example includes
ensemble methods, feature selection, and more so, data transformation. It is
good to understand that the pioneers or experts can easily apply this if at all,
they can be able to implement the complex and sophisticated parts of the
algorithms.  
TensorFlow
It is a form of algorithm which involves deep learning. They are not always
necessary, but one good thing about them is their ability to give out correct
results when done right. It will also enable you to run your data in a CPU or
GPU. That's, you can write data in the Python program, compile it then run it
on your central processing unit. Therefore, this gives you an easy time in
performing your analysis. Again, there is no need for having these pieces of
information written at C++ or instead of other levels such as CUDA. 
TensorFlow uses nodes, especially the multi-layered ones. The nodes perform
several tasks within the system, which include employing networks such as
artificial neutral, training, and even set up a high volume of datasets. Several
search engines such as Google depend on this type of library. One main
application of this is the identification of objects. Again, it helps in different
Apps that deal with the recognition of voice. 

Theano
Theano too forms a significant part of Python library. Its vital tasks here are
to help with anything related to numerical computation. We can also relate it
to NumPy. It plays other roles such as; 

Definition of mathematical expressions 
Assists in the optimization of mathematical calculation 
Promotes the evaluation of expressions related to numerical
analysis. 

The main objective of Theano is to give out efficient results. It is a faster
Python library as it can perform calculations of intensive data up to 100
times. Therefore, it is good to note that Theano works best with GPU as
compared to the CPU of a computer. In most industries, the CEO and other



personnel use Theano for deep learning. Also, they use it for computing
complex and sophisticated tasks. All these became possible due to its
processing speed. Due to the expansion of industries with a high demand for
data computation techniques, many people are opting for the latest version of
this library. Remember, the latest one came to limelight some years back. The
new version of Theano, that’s, version 1.0.0, had several improvements,
interface changes and composed of new features. 
Pandas
Pandas is a library that is very popular and helps in the provision of data
structures that are of high level and quality. The data provided here is simple
and easy to use. Again, it’s intuitive. It is composed of various sophisticated
inbuilt methods which make it capable of performing tasks such as grouping
and timing analysis. Another function is that it helps in a combination of data
and also offering filtering options. Pandas can collect data from other sources
such as Excel, CSV, and even SQL databases. It also can manipulate the
collected data to undertake its operational roles within the industries. Pandas
consist of two structures that enable it to perform its functions correctly.
That's Series which has only one dimensional and data frames that boast of
two dimensional. Pandas has been regarded as the most strong and powerful
Python library over the time being. Its main function is to help in data
manipulation. Also, it has the power to export or import a wide range of data.
It is applicable in various sectors, such as in the field of Data Science. 
Pandas is effective in the following areas: 

Splitting of data 
Merging of two or more types of data 
Data aggregation  
Selecting or subsetting data
Data reshaping  

Diagrammatic explanations   

Series Dimensional

A 7
B 8



C 9
D 3
E 6
F 9

Data Frames dimensional
A B C D

*0 0 0 0 0
*1 7 8 9 3
*2 14 16 18 6
*3 21 24 27 9
*4 28 32 36 12
*5 35 40 45 15

Applications of pandas in a real-life situation will enable you to perform the
following:  

You can quickly delete some columns or even add some texts
found within the Dataframe 
It will help you in data conversion 
Pandas can reassure you of getting the misplaced or missing
data 
It has a powerful ability, especially in the grouping of other
programs according to their functionality. 

Matplotlib
This is another sophisticated and helpful data analysis technique that helps in
data visualization. Its main objective is to advise the industry where it stands
using the various inputs. You will realize that your production goals are
meaningless when you fail to share them with different stakeholders. To
perform this, Matplotlib comes in handy with the types of computation
analysis required. Therefore, it is the only Python library that every scientist,
especially the ones dealing with data prefers. This type of library has good



looks when it comes to graphics and images. More so, many prefer using it in
creating various graphs for data analysis. However, the technological world
has completely changed with new advanced libraries flooding the industry. 
It is also flexible, and due to this, you are capable of making several graphs
that you may need. It only requires a few commands to perform this.  
In this Python library, you can create various diverse graphs, charts of all
kinds, several histograms, and even scatterplots. You can also make non-
Cartesian charts too using the same principle. 

Diagrammatic explanations

 
The above graph highlights the overall production of a company within three
years. It specifically demonstrates the usage of Matplotlib in data analysis.
By looking at the diagram, you will realize that the production was high as
compared to the other two years. Again, the company tends to perform in the
production of fruits since it was leading in both years 1 and 2 with a tie in
year 3. From the figure, you realize that your work of presentation,
representation and even analysis has been made easier as a result of using this
library. This Python library will eventually enable you to come up with good
graphics images, accurate data and much more. With the help of this Python
library, you will be able to note down the year your production was high,
thus, being in a position to maintain the high productivity season.  
It is good to note that this library can export graphics and can change these
graphics into PDF, GIF, and so on. In summary, the following tasks can be



undertaken with much ease. They include: 

Formation of line plots 
Scattering of plots 
Creations of beautiful bar charts and building up of histograms 
Application of various pie charts within the industry 
Stemming the schemes for data analysis and computations 
Being able to follow up contours plots 
Usage of spectrograms 
Quiver plots creation

Seaborn
Seaborn is also among the popular libraries within the Python category. Its
main objective here is to help in visualization. It is important to note that this
library borrows its foundation from Matplotlib. Due to its higher level, it is
capable of various plots generation such as the production of heat maps,
processing of violin plots and also helping in generation of time series plots.

Diagrammatic Illustrations   

The above line graph clearly shows the performance of different machines



the company is using. Following the diagram above, you can eventually
deduce and make a conclusion on which machines the company can keep
using to get the maximum yield. On most occasions, this evaluation method
by the help of the Seaborn library will enable you to predict the exact abilities
of your different inputs. Again, this information can help for future reference
in the case of purchasing more machines. Seaborn library also has the power
to detect the performance of other variable inputs within the company. For
example, the number of workers within the company can be easily identified
with their corresponding working rate.  
NumPy
This is a very widely used Python library. Its features enable it to perform
multidimensional array processing. Also, it helps in the matrix processing.
However, these are only possible with the help of an extensive collection of
mathematical functions. It is important to note that this Python library is
highly useful in solving the most significant computations within the
scientific sector. Again, NumPy is also applicable in areas such as linear
algebra, derivation of random number abilities used within industries and
more so Fourier transformation. NumPy is also used by other high-end
Python libraries such as TensorFlow for Tensors manipulation. In short,
NumPy is mainly for calculations and data storage. You can also export or
load data to Python since it has those features that enable it to perform these
functions. It is also good to note that this Python library is also known as
numerical Python. 
SciPy
This is among the most popular library used in our industries today. It boasts
of comprising of different modules that are applicable in the optimization
sector of data analysis. It also plays a significant role in integration, linear
algebra, and other forms of mathematical statistics. 
In many cases, it plays a vital role in image manipulation. Manipulation of
the image is a process that is widely applicable in day to day activities. Cases
of Photoshops and much more are examples of SciPy. Again, many
organizations prefer SciPy in their image manipulation, especially the
pictures used for presentation. For instance, wildlife society can come up
with the description of a cat and then manipulate it using different colors to
suit their project. Below is an example that can help you understand this more



straightforwardly. The picture has been manipulated:

The original input image was a cat that the wildlife society took. After
manipulation and resizing the image according to our preferences, we get a
tinted image of a cat.
Keras
This is also part and parcel of Python library, especially within Machine
Learning. It belongs to the group of networks with high level neural. It is
significant to note that Keras has the capability of working over other
libraries, especially TensorFlow and even Theano. Also, it can operate
nonstop without mechanical failure. In addition to this, it seems to work
better on both the GPU and CPU. For most beginners in Python
programming, Keras offers a secure pathway towards their ultimate
understanding. They will be in a position to design the network and even to
build it. Its ability to prototype faster and more quickly makes it the best
Python library among the learners. 
PyTorch
This is another accessible but open source kind of Python library. As a result
of its name, it boasts of having extensive choices when it comes to tools. It is
also applicable in areas where we have computer vision. Computer vision and
visual display play an essential role in several types of research. Again, it aids
in the processing of Natural Language. More so, PyTorch can undertake
some technical tasks that are for developers. That's enormous calculations
and data analysis using computations. It can also help in graph creation which
mainly used for computational purposes. Since it is an open-source Python
library, it can work or perform tasks on other libraries such as Tensors. In
combination with Tensors GPU, its acceleration will increase. 



Scrapy
Scrapy is another library used for creating crawling programs. That's spider
bots and much more. The spider bots frequently help in data retrieval
purposes and also applicable in the formation of URLs used on the web.
From the beginning, it was to assist in data scrapping. However, this has
undergone several evolutions and led to the expansions of its general
purpose. Therefore, the main task of the scrappy library in our present-day is
to act as crawlers for general use. The library led to the promotion of general
usage, application of universal codes, and so on.  
Statsmodels
Statsmodels is a library with the aim of data exploration using several
methods of statistical computations and data assertions. It has many features
such as result statistics and even characteristic features. It can undertake this
role with the help of the various models such as linear regression, multiple
estimators, and analysis involving time series, and even using more linear
models. Also, other models, such as discrete choice are applicable here. 

Benefits of Applying Python in Machine Learning
Programming

For machine learning algorithms, we must have a programming language that
is clear and easy to be understood by a large portion of data researchers and
scientists. A language with libraries that are useful for different types of work
and in matrix math in specific will be preferable. Moreover, it is of a very
good advantage to use a language with a large number of active developers.
These features make Python the best choice. The main advantages of Python
can be summarized in the following points:

1. Its syntax is clear.
2. Easy to manipulate texts.
3. It is used by a high number of people and communities.
4. Possibility of programing in different styles: object-oriented,

procedural, functional, etc.
5. Ideal for processing non-numeric data.
6. Ability to extract data from HTML.



7. Common in the scientific and also the financial communities.
Therefore, there is a seamless connection between the two
fields, especially in machine learning, as the financial field is
one of the main sources of the datasets.

8. Contains useful libraries such as SciPy and NumPy which
enables us to perform operations on vectors and matrices. 



Chapter 10    Artificial Neural Networks
Over time, the human brain adapted and developed as part of the evolution
process. It became better after it modified many characteristics that were
suitable and useful. Some of the qualities that enhanced the brain include
learning ability, fault tolerance, adaptation, massive parallelism, low energy
utilization, distributed representation and computation, generalization ability,
and innate contextual processing of information. 
The aim of developing artificial neural networks is the hope that the systems
will have some of these features in their possession. Human beings are
excellent at solving complicated perceptual issues such as identifying a
person in a crowded area from just a glimpse almost instantaneously. 
On the other hand, computer systems calculate numerically and manipulate
the related symbols at super-speed rates. This difference shows how the
biological and artificial information processing varies, and a person can study
both systems to learn how to improve artificial neural networks best.
These networks seek to apply some organizational elements that the human
brain uses, such as learning ability and generalization skills, among others.
Thus, it is also essential for a person to have some understanding of
neurophysiology and cognitive science. It will help them to comprehend
artificial neural networks that seek to mirror how the brain works to function
effectively.
Here, we have the information regarding the types, layers, as well as the
advantages and disadvantages of artificial neural networks. Read on to find
out how artificial neural systems function in the machine learning process.

Introduction to Artificial Neural Networks
Artificial neural networks are one of the vital tools that a person uses in
machine learning. They refer to the materially cellular systems or
computational algorithms that can obtain, store, and use experimental
knowledge. These systems show the similarities that exist between the
functioning styles of artificial neural networks and the human information
processing system. 
The biological neural networks inspire the design and development of
artificial neural systems. People use artificial neural networks to solve several
issues such as prediction, associative memory, optimization, recognition, and



control. As a result, the neural systems consist of a high number of linked
units of processing which operate together to process information and
produce significant results. 
The human brain comprises millions of neurons that process and send cues
by using chemical and electrical signals. Synapses are specific structures that
connect neurons and permit messages to pass between them. The neural
networks form a significant number of simulated neurons. Similarly, artificial
neural systems have a series of interlinked neurons that compute values from
inputs. 
They use a vast number of linked processing units, which act as neurons, to
accomplish information processing. The numerous groups of units form the
neural networks in the computational algorithm. These networks comprise
input and output layers, along with hidden layers, which can change the input
into that which an output layer can utilize.  
Artificial neural networks are perfect instruments for identifying patterns that
are too complex for a person to retrieve and teach the computer to recognize.
It can also classify a significant amount of data after a programmer carefully
trains it. In this case, deep learning neural networks provide classification.
Afterward, the programmer uses backpropagation to rectify mistakes that
took place in the classification process. 
Backpropagation is a method that an individual uses to calculate the gradient
failure or loss function. Deep learning networks provide multilayer systems
that identify and extract certain relevant elements from the inputs and
combine them to produce the final significant output. It uses complex
detection of features to recognize and classify data as needed by the user. The
programmers who train the networks label the outputs before conducting
backpropagation.  
Therefore, artificial neural networks are the computational models that use
the biological central nervous system as a blueprint and inspiration.
Understanding neural networks enable a person to discover and comprehend
the similarities that exist. It also allows them to note the differences that exist
between the artificial and biological intelligence systems. They also know
how they can apply the suitable characteristics to improve and optimize
information and function.  

Types of Artificial Neural Networks



Artificial Neural Networks are computational algorithms that draw
inspiration from the human brain to operate. Some types of networks employ
mathematical processes along with a group of parameters to establish output.
The different kinds of neural networks are:

Kohonen Self Organizing Neural Network
This type of system uses Kohonen's self-organizing neural map to visualize
and classify data of high dimensions. The neural network forms a layout from
the N-dimensional space into the neurons, that is, units place. In this case, the
N-dimensional space is arbitrary. The map maintains the topological
connections of a random dimensional scope. The U-matrix method visualizes
designs or systems in the N-dimensional space. It also identifies irregularities
in the layout that this network provides.
A programmer trains the mapping that the network produces and enables it to
form its arrangement of training or teaching data. During the training process,
the value determines how the weights differ while the neuron stays
unchanged. The first phase of the self-organizing process consists of the
initialization of each neuron value by the input vector and small weight. The
second phase comprises the winning neurons, which are those that are nearest
to a point. Other neurons linked with these winning one also proceed towards
the spot. The Euclidean distance calculates the distance between the neurons
and the point where the minimum distance produces the winner. Recurrence
leads to clustering of the places and every neuron symbolizes every type of
cluster.
A person can apply Kohonen's self-organizing neural network to cluster data
because it can identify the limits between various subgroups of data. One
uses association to categorize new inputs. This neural system also enables a
user to acquire knowledge and analyze exploratory data. One uses it to
identify data and analyze cluster data into various classifications with
accuracy.

Feedforward Neural Network – Artificial Neuron
This type is among the most accessible forms of neural networks because the
data moves in a single direction. The data goes through the input nodes and
comes out of the output ones. Feedforward neural network type does not have
backpropagation and only possesses front propagation. As a result, there may
or may not be hidden layers in its possession. It also usually uses an



activation function for classifying purposes.
The system calculates the totality of the products of weights and inputs and
feeds that sum to the output. The output produced is activated or deactivated,
depending on the values on the threshold. This boundary is usually zero, and
if the value is equal to or above one, the neuron discharges an activated
output. On the other hand, if the product is below zero, the neuron does not
release it, and instead, the network sends out the deactivated value.
The Feedforward Neural Network responds to noisy input, and it is easy to
sustain. It exists in speech and vision recognition features of a computer
because it classifies complicated target classes.  

Radial Basis Function Neural Network
This neural system looks at a point’s distant concerning the center, and it
consists of two layers. The features initially join with the Radial Basis
Function that exists in the inner layer. The system takes into account the
resulting outputs of the elements concerned while processing the same
product in the subsequent step, which is the memory. One can use the
Euclidean method to measure the distances of interest. 
This neural network classifies the points into various groups according to the
circle's radius or the highest reach. The closer the point is to the range of the
ring, the more likely the system will categorize that new point into that
particular class. The beta function controls the conversion that sometimes
takes place when there is a switch from one region to another.
The most prominent application of the Radial Function Neural Network is in
Power Restoration Systems, which are enormous and complex. The network
restores power quickly in an orderly manner where urgent clients like
hospitals receive power first, followed by the majority and lastly the common
few. The restoration goes following the arrangement of the power lines and
the customers within the radius of the tracks. The first line will resolve power
outage among the emergency clients, the second one will fix the power for
the majority, and the last one will deal with the remaining few.  

Recurrent Neural Network – Long Short Term Memory
The Recurrent neural network uses the idea where it saves the output of the
layer and then feeds it back into the input. It seeks to assist in providing



predictions concerning the outcome or result of the stratum. This type of
neural network takes place in some models, such as the text to speech
conversion prototypes. In this case, the system first changes the text into a
phoneme.
A synthesis or combining audio model then converts it into speech. The
initial process used texting as input which resulted in a phonological sound as
the output. The network then reutilized the output phoneme and inputted it
into the system, which produced the outcome that was the speech.
Neurons in Recurrent neural networks perform like memory cells while
carrying out computations. Each neuron remembers some details or data that
it possessed in the preceding time-step. Thus, the more the information passes
from one neuron to the next, the more knowledge a neuron recalls. The
system works using the front propagation and recollects which knowledge it
will require for future use. 
In case the prediction that the network makes is wrong, a person utilizes
backpropagation. They correct errors and employ the learning rate to create
small modifications. These alterations will guide the system to make correct
predictions. It is essential also to note that the sum of the features and weights
produce the outputs, which create the first layer of the Recurrent Neural
Network type.  

Convolutional Neural Network
This neural network type can receive an input image and attribute importance
to different features or items in the representation. Afterward, it can manage
to distinguish one figure from another. Convolutional neural networks require
less pre-processing in comparison to other algorithms used in classification.
The different methods need to utilize filters that a programmer engineers by
hand. In contrast, the deep learning algorithms of this neural network type
have the capability of learning the necessary filters or qualities.
The structure of the Convolutional neural network gets its inspiration from
the formation and structure of the Visual cortex in the brain. Its organization
is similar to the patterns of connection of neurons in the human brain. The
single neurons react to stimuli only in a confined region of the optical area
called the Receptive field. A group of this field covers the whole visual area
by overlapping. 
The neural network type, therefore, uses relevant filters to fit the image data



collection better and consequently comprehend more the complexity of an
image. The screens refer to the system taking in the input features in batches
which help it to recall the image in sections and compute processes. The
system carries out appropriate screening and reduces the number of
frameworks concerned as well as enables the recycling of weights. As a
result, the Convolutional neural network type can obtain the Temporal and
Spatial dependencies effectively. 
This neural system has biases and learn-able weights in their neurons that
enable a person to use it in the processing of signals and images in the
computer vision area. The computation process includes converting an image
to Gray-scale from a HIS or RGB scale. This conversion changes the value of
the pixel, which in turn assists in identifying the edges. It then enables the
classification of images into various categories. Techniques in computer
vision utilize this neural network significantly because it processes signals
and provides accurate image classification.

Modular Neural Network
This neural system type has a group of various networks that work
individually to supply to the output. They do not transmit signals to one
another while carrying out the necessary tasks. Every neural system contains
a collection of inputs that are exclusive to the related network. Thus, the
structures do not interact with each other in any way while they work to
create and perform the assigned sub-duties. They reduce the sophistication of
a process by breaking it down into sub-tasks. It leads to the network
functioning without interacting with one another because the amount of links
between the processes lessens. 
As a result, efficiency in the accomplishment of the sub-tasks leads to an
increased speed of the computation process. Nevertheless, the time it takes to
complete the process is contingent on the number of neurons and their
engagement in the computation of results.

Artificial Neural Network Layers
Three layers make up the Artificial Neural Networks. These layers are the
input, hidden, and output ones. Numerous interlinked nodes form each one of
these layers, and the nodes possess an activation function, which is an output
of a specific input.



Input Layer
This layer takes in the values of the descriptive qualities for every
observation. It offers the patterns to the system that communicate to the
hidden layers. The nodes in this layer do not modify the data because they are
passive. It duplicates every value that it receives and sends them onto the
hidden nodes. Additionally, the number of descriptive variables is the same
as the number of nodes present in this layer.

Hidden Layer
This layer utilizes a structure of weighted links to process values. It
multiplies the values getting into the stratum by weights and then adds the
weighted inputs to obtain a single number. The weighting, in this case, refers
to a group of preset numbers that the program stores. The hidden layer
implements particular conversions to the input values in the system.

Output Layer
This layer obtains links from the input layer or the hidden layer and provides
an output that matches the prediction of the feedback variable. The selection
of suitable weights leads to the layer producing relevant manipulation of data.
In this layer, the active nodes merge and modify the data to generate the
output value.
Conclusively, the input layer includes input neurons that convey information
to the hidden layer. The hidden layer then passes the data on to the output
layer. Synapses in a neural network are the flexible framework or boundaries
that transform a neural system into a parameterized network. Hence, every
neuron in the neural network contains balanced inputs, activation functions,
and an output. The weighted data represent the synapses while the activation
function establishes the production in a particular entry.

Advantages and Disadvantages of Neural Networks
There are some advantages and disadvantages to using Artificial Neural
Networks. Understanding them can enable one to comprehend better the
operations and shortcomings involved in the neural networks.
Advantages of Artificial Neural Networks
The following are the advantages of Artificial Neural Networks, which help a
person to learn the benefits of using the neural systems.



a)  Ability to Make Machine Learning – Artificial neural systems learn
circumstances and events, and decide by remarking on similar occurrences. 
b)  Ability to Work with Incomplete Knowledge – Proper training enables
the network to provide output even when the information is insufficient or
incomplete. 
c)  Having a Distributed Memory – A programmer uses examples to teach
the neural network and get it to produce desired outputs. They train the neural
system by the desired outcome by utilizing as many details as possible. The
example comprises of all the information and sections necessary to ensure
that the network will learn the most. This training provides the system with a
memory that has different relevant details that will allow for the production
of suitable outputs. The better the example in the training process is, the less
likely the neural network is to provide false outputs.
d)  Parallel Processing Capability – The networks can carry out several
jobs at the same time due to their numerical advantage. They process several
numerics simultaneously and at a high speed.
e)  Storing Information on the Entire Network – The system stores
information on the whole network and not in databases. It enables the system
to continue operating even in cases where a section loses some information
details. 
f)  Having Fault Tolerance – The network is fault-tolerant in that it can
carry on providing output even in situations where one or more cells decay. 
g)  Gradual Corruption – Degradation in the network does not take place
abruptly and instantly. It occurs slowly and progressively over a period,
which allows one to use the system despite the corrosion still.  

Disadvantages of Artificial Neural Networks
Below are a few difficulties associated with Artificial Neural Networks. They
indicate the downside of a person utilizing the system.
a)  The difficulty of showing the Issue to the Network – This neural system
only deals with information in numerical form. The user must, therefore,
convert problems in numerical values to utilize the network. The user may
find it challenging to transform the display mechanism as needed.
b)  Dependence on Hardware – The neural networks depend on hardware



with parallel processing ability, without which they cannot function. 
c)  The Duration of the Network is Unidentified – The system signals the
completion of training when the network drops to a particular error value on
the example. The estimate does not represent the optimal results.
d)  Unexplained Behavior of the Network – There is decreased trust in the
network because it provides solutions for an inquisition without an
accompanying explanation. 
e)  Determining the Proper Network Structure – Relevant neural systems
form through experiments and experiences. There is no set rule for
establishing an appropriate network structure.
In conclusion, Artificial Neural Networks are a crucial tool in Artificial
Intelligence and machine learning. A person needs to understand what the
neural system means and how it functions. The types of networks indicate
how the network operates in different circumstances while the layers show
how data moves in this neural system. The advantages and disadvantages also
inform a user about the highs and lows of the networks. The information
above provides significant knowledge that a person can use to learn about
Artificial Neural Networks. Subsequently, they can employ it in their
application of the systems.



Chapter 11    Data Science

One of the main reasons that we have spent so much of our time taking a look
at machine learning and what we are able to do with it along with Python is
that we want to be able to use this to help us out with data science. Many
companies are diving into the idea of data science and all that this method is
able to do for them, and whether your business is looking to expand to a new
area or you would like to reach more customers or release a new product,
data science will be able to help you out. 
Now, there are going to be a few different steps that come with data science
in order to make sure that it is as successful as possible. But overall, it is
going to consist of many machine learning and Python algorithms that will
help us to take our prepared data, and organize it in a way that we are able to
use later on. But there is definitely a lot more that we are able to do with the
help of data science, and we are going to spend a bit of time exploring that
now. In this chapter, we are going to look at a few important steps in this
process including the basics of what data science is all about, how deep
learning comes into play, and how data preparation can be the tool we need
as well. 

What is Data Science?
The first topic that we are going to spend some time on here is all about data
science. Data science, to keep things simple, is just a very detailed study that



shows us the flow of information from a large amount of data that a company
has gathered and collected in the hopes of learning something from. In our
modern world, there is information no matter which way we turn. Companies
are able to use this data, and simply by setting up their accounts on social
media or using other methods, they can collect a lot of data from their
customers, and use this in many different manners. 
While gathering up all of this different information is important, and may
seem like the only thing a company needs to do, the problem is going to
really show up when we try to figure out the steps that we should take with
all of that data. It doesn’t do us a lot of good to just hold onto that
information without an idea of what we are able to do with it, or even any
ideas on what we will be able to find inside of that data. And because there is
a lot of data, usually more than we realize when we get started, it is hard for
us to simply assign a person, or even a team, to look through that data, and
efficiently and quickly find the patterns and insights that are in that set of
data. 
Data science is here in order to handle this kind of problem. It is going to step
in to help us figure out what is found in the information, and even how to
store the information. And with the help of artificial intelligence and machine
learning, which we will talk about a bit later, we will find that data science
will be able to go through the information and find what trends are there,
especially the ones that are hidden. 
When it comes to data science, we are going to be able to obtain some
meaningful insights from raw and unstructured data, which is then going to
be processed through skills that are business, programming, and analytical.
Let’s take a look at more about what this data science is all about, why it is
important, and some of the different parts of the data science cycle. 
Right now, each day we are going to see 25 quintillion bytes of data
generated for companies to use, and it is going to grow at an even faster rate
as IoT continues to grow this is an extraordinary amount of growth in data,
which can be useful for a lot of companies to learn about their customers,
figure out the best products to release next, and work the best with the
customer service they would like to provide. All of this data is going to come
from a variety of sources that will include:

1. Sensors are set up in shopping malls in order to gather up the



information of the individual shopper. 
2. Posts on the various platforms of social media can send back

information to the company. 
3. Videos that are found on our phones and digital pictures are

taking in more data than ever before. 
4. Companies are able to even get some good information when

they look at some of the purchase transactions that come when
people shop online and through e-commerce. 

Think about how much data this can end up producing for us. No matter
where the data comes from though, it is going to be known as big data. As we
can imagine here, from all of the different sources of data, companies are
going to be flooded and dealing with more data than they really know how to
handle. And it is impossible for an individual to go through and do this work
on their own. That is why it is going to be important for us to learn the best
methods to use in order to handle the data and make it work for our needs.
When this happens, we are better able to use that data and all of the
information inside to make some smarter business decisions to lead us on. 
It is at this part where we see the idea of data science showing up more and
more in the picture. Data science is going to bring together a variety of skills
that are necessary for success in the world of business, including business
domain knowledge, statistics, and mathematics. All of these are going to be
important to our process because they are going to help an organization out in
many ways. It is likely that we are yet to know all of the ways that these are
going to help out a business in the future, but some of the ways that
companies are able to use this data right here and now will include:

1. Helping the company learn new ways where they can reduce
costs each day. 

2. It can help the company figure out the best method to take to
get into a new market that will be profitable for them. 

3. This can help the company learn about a variety of
demographics and how to tap into these 

4. It can help the company to take a look at the marketing
campaign that they sent out there and then figure out if the



marketing campaign was actually effective. 
5. It can make it easier for the company to successfully launch a

new service product. 

We have already spent some time taking a look at the lifecycle that comes
with data science, but to help us learn more about it, and to have a review,
let’s go over the steps. We will need to come up with the main business
problem that we would like to solve and then begin collecting the data that
we want to use. Since this data is going to be found in a lot of different
locations, we will be able to format it, clean it off, and make sure that the
outliers, duplicates, and missing values are taken care of. 
From there, we are able to deal with the data through an algorithm. With the
help of the Python coding language and all of the features that it is able to
provide, we will see that there are a ton of algorithms that work well for this
process. We can choose the one that we need, and then do some training and
testing of the information ahead of time to make sure it is ready for making
predictions. We can then finish off the whole thing with some visualizations
that make it easier to see some of the complex relationships and correlations
that happen inside of our data. 
From there, we need to move on to some of the components that will show up
in our data science project. There are a lot of components that need to come
together and need to work together to ensure we are actually able to get the
most out of any data science project we are working with. 
The first component that we need to spend some time on is to pay attention to
the types of data that we are working with. The raw data that we have is so
important because it is going to be the foundation for all of the other things
that we do through this process. The two main types of data that you are
going to be able to find through this process though will be the structured
data, which is the kind we find in some tabular forms or a data set. And then
we can also have a type of data that is known as unstructured which will
include images, videos, emails, and PDF files to name a few. 
The second components that we are going to find when we look at data
science are programming. You have to come up with some programming in
order to make those mathematical models that we talked about earlier and to
get them to really sort through the information and make predictions. All of
the analysis and management of the data is going to be done by computer



programming. The two most popular languages that are used in data science
will include R and Python so learning one of these can be helpful. 
Next on the list is going to be probability and statistics. Data is going to be
manipulated in a manner that it is able to extract information and trends out
of that data. Probability and statistics are going to be the mathematical
foundation that brings it all together. Without having a good idea and a lot of
knowledge about these two topics, it is possible that you will misinterpret the
data, and will come up with conclusions that are not correct. This is a big
reason why probability and statistics are going to be so important to the world
of data science. 
We also have to take a look at the idea of machine learning when we are
looking at data science. When someone is working through all of that big
data and everything that is contained inside of it, they are also going to use a
lot of the algorithms that come with machine learning. This can include the
methods of classification and regression at the same time. 
And the final key component that we need to spend some time on here is the
idea of big data. In the world we live in today, raw data is so important, but
we need to be able to take it and turn it into something that we are actually
able to use. There is a lot of good information in all of that data, but if it is
just sitting there, and we are not able to get all of that information out of it
that we need, then it is going to be worthless to us. 
This is where the Python algorithms are really going to come into play. You
will find that when we pick out the algorithms and use the right ones, we can
take all of this raw data, the data that may be a mess, unorganized, and hard
to work with, and can actually turn it into something that we are able to use
and appreciate overall. 
There are a lot of different things that we will be able to work with when it
comes to working with data science. There are a lot of parts that come with
data science though. We have to make sure that we know all of the different
parts of the data science process. 



Chapter 12    A Quick Look at Deep Learning
Artificial intelligence is a field of study that has come up in many
conversations for years. A few years ago, this was a futuristic concept that
was propagated in movies and comic books. Through years of development
and research, we are currently experiencing the best of artificial intelligence.
In fact, it is widely expected that AI will help us usher in the new frontier in
computing.
Artificial intelligence might share some similarities with machine learning
and deep learning, but they are not the same thing. Many people use these
terms interchangeably without considering the ramifications of their
assumptions. Deep learning and machine learning are knowledge branches of
artificial intelligence. While there are different definitions that have been
used in the past to explain artificial intelligence, the basic convention is that
this is a process where computer programs are built with the capacity to
operate and function like a normal human brain would.
The concept of AI is to train a computer to think the same way a human brain
thinks and functions. In as far as the human brain is concerned, we are yet to
fully grasp the real potential of our brains. Experts believe that even the most
brilliant individuals in the world are unable to fully exhaust their brain
capacity.
This, therefore, creates a conundrum, because if we are yet to fully
understand and test the limits of our brains, how can we then build computing
systems that can replicate the human brain? What happens if computers learn
how to interact and operate like humans to the point where they can fully use
their brainpower before we learn how to use ours?
Ideally, the power behind AI or the limits of its thinking capacity is yet to be
established. However, researchers and other experts in the field have made
great strides over the years. One of the closest examples of AI that espouses
these values is Sophia. Sophia is probably the most advanced AI model in the
world right now. Perhaps given our inability to fully push the limits of our
brains, we might never fully manage to push the limits of AI to a point where
they can completely replace humans.
Machine learning and deep learning are two branches of artificial intelligence
that have enjoyed significant research and growth over the years. The
attention towards these frameworks especially comes from the fact that many



of the leading tech companies in the world have seamlessly implemented
them in their products, and integrated them into human existence. You
interact with these models all the time on a daily basis. 
Machine learning and deep learning do share a number of features, but they
are not the same. Just as is the case with comparing these two with artificial
intelligence. In your capacity as a beginner, it is important to learn the
difference between these studies, so that you can seek and find amazing
opportunities that you can exploit and use to further your skills in the
industry. In a world that is continually spiraling towards increased machine
dependency, there are many job openings in machine learning and deep
learning at the moment. There will be so much more in the near future too, as
people rush to adapt and integrate these systems into their daily operations
and lives.
Deep Learning vs Machine Learning
Before we begin, it is important that you remind yourself of the basic
definitions or explanations of these two subjects. Machine learning is a
branch of artificial intelligence that uses algorithms to teach machines how to
learn. Further from the algorithms, the machine learning models need input
and output data from which they can learn through interaction with different
users.
When building such models, it is always advisable to ensure that you build a
scalable project that can take new data when applicable and use it to keep
training the model and boost its efficiency. An efficient machine learning
model should be able to self-modify without necessarily requiring your input,
and still provide the correct output. It learns from structured data available
and keeps updating itself. 
Deep learning is a class of machine learning that uses the same algorithms
and functions used in machine learning. However, deep learning introduces
layered computing beyond the power of algorithms. Algorithms in deep
learning are used in layers, with each layer interpreting data in a different
way. The algorithm network used in deep learning is referred to as artificial
neural networks.
The name artificial neural networks gives us the closest iteration of what
happens in deep learning frameworks. The goal here is to try and mimic the
way the human brain functions, by focusing on the neural networks. Experts



in deep learning sciences have studied and referenced different studies on the
human brain over the years, which has helped spearhead research into this
field.
Problem Solving Approaches
Let’s consider an example to explain the difference between deep learning
and machine learning.
Say you have a database that contains photos of trucks and bicycles. How can
you use machine learning and deep learning to make sense of this data? At
first glance, what you will see is a group of trucks and bicycles. What if you
need to identify photos of bicycles separately from trucks using these two
frameworks?
To help your machine learning algorithm identify the photos of trucks and
bicycles based on the categories requested, you must first teach it what these
photos are about. How does the machine learning algorithm figure out the
difference? After all, they almost look alike.
The solution is in a structured data approach. First, you will label the photos
of bicycles and trucks in a manner that defines different features that are
unique to either of these items. This is sufficient data for your machine
learning algorithm to learn from. Based on the input labels, it will keep
learning and refine its understanding of the difference between trucks and
bicycles as it encounters more data. From this simple illustration, it will keep
searching through millions of other data it can access to tell the difference
between trucks and bicycles.
How do we solve this problem in deep learning?
The approach in deep learning is different from what we have done in
machine learning. The benefit here is that in deep learning, you do not need
any labeled or structured data to help the model identify trucks from bicycles.
The artificial neural networks will identify the image data through the
different algorithm layers in the network. Each of the layers will identify and
define a specific feature in the photos. This is the same method that our
brains use when we try to solve some problems. 
Generally, the brain considers a lot of possibilities, ruling out all the wrong
ones before settling on the correct one. Deep learning models will pass
queries through several hierarchical processes to find the solution. At each



identification level, the deep neural networks recognize some identifiers that
help in distinguishing bicycles from trucks.
This is the simplest way to understand how these two systems work. Both
deep learning and machine learning however, might not necessarily be
applicable methods to tell these photos apart. As you learn about the
differences between these two fields, you must remember that you have to
define the problem correctly, before you can choose the best approach to
implement in solving it. You will learn how to choose the right approach at a
later stage in your journey into machine learning, which has been covered in
the advanced books in this series.
From the example illustrated above, we can see that machine learning
algorithms need structured data to help them tell the difference between
trucks and bicycles. From this information, they can then produce the correct
output after identifying the classifiers.
In deep learning, however, your model can identify images of the trucks and
bicycles by passing information through several data processing layers in its
framework. There is no need for structured data. To make the correct
prediction, deep learning frameworks depend on the output provided at every
data processing layer. This information then builds up and presents the final
outcome. In this case, it rules out all possibilities to remain with the only
credible solution.
From our illustrations above, we have learned some important facts that will
help you distinguish deep learning from machine learning as you learn over
the years. We can summarize this in the following points:
●     Data presentation
The primary difference between machine learning and deep learning is
evident in the way we introduce data into the respective models. With
machine learning models, you will almost always need to use structured data.
However, in deep learning, the networks depend on artificial neural network
layers to identify unique features that help to identify the data.
●     Algorithms and human intervention
The emphasis of machine learning is to learn from interacting with different
inputs and use patterns. From such interaction, machine learning models can
produce better output the longer it learns, and the more interaction it receives.



To aid this cause, you must also try to provide as much new data as possible.
When you realize that the output presented is not what you needed, you must
retrain the machine learning model to deliver a better output. Therefore, for a
system that should work without human intervention, you will still have to be
present from time to time.
In deep learning, your presence is not needed. All the nested layers within the
neural networks process data at different levels. In the process, however, the
model might encounter errors and learn from them.
This is the same way that the human brain works. As you grow up, you learn
a lot of important life skills through trial and error. By making mistakes, your
brain learns the difference between positive and negative feedback, and you
strive to achieve positive results whenever you can.
To be fair, even in deep learning, your input will still be required. You cannot
confidently assume that the output will always be perfect. This particularly
applies when your input data is insufficient for the kind of output you
demand from the model.
The underlying factor here is that both machine learning and deep learning
must all use data. The quality of data you have will make a lasting impact on
the results you get from these models. Speaking of data, you cannot just use
any data you come across. To use either of these models effectively, you
must learn how to inspect data and make sure you are using the correct
format for the model you prefer.
Machine learning algorithms will often need labeled, structured data. For this
reason, they are not the best option if you need to find solutions to
sophisticated problems that need massive chunks of data.
In the example we used to identify trucks from bicycles, we tried to solve a
very simple issue in a theoretical concept. In the real world, however, deep
learning models are applied in more complex models. If you think about the
processes involved, from the concepts to hierarchical data handling and the
different number of layers that data must pass through, using deep learning
models to solve simple problems would be a waste of resources. 
While all these classes of AI need data to help in conducting the intelligence
we require, deep learning models need significantly wider access to data than
machine learning algorithms. This is important because deep learning



algorithms must prove beyond a reasonable doubt that the output is perfect
before it is passed.
Deep learning models can easily identify differences and concepts in the data
processing layers for neural networks only when they have been exposed to
millions of data points. This helps to rule out all other possibilities. In the
case of machine learning, however, the models can learn through criteria that
are already predetermined.
Different Use Cases
Having seen the difference between machine learning and deep learning,
where can these two be applied in the real world? Deep learning is a credible
solution in case you deal with massive amounts of data. In this case, you will
need to interpret and make decisions from such data, hence you need a model
that is suitable given your resource allocation.
Deep learning models are also recommended when dealing with problems
that are too complicated to solve using machine learning algorithms. Beyond
this, it is important to realize that deep learning models usually have a very
high resource demand. Therefore, you should consider deep learning models
when you have the necessary financial muscle and resource allocation to
obtain the relevant programs and hardware.
Machine learning is a feasible solution when working with structured data
that can be used to train different machine learning algorithms. There is a lot
of learning involved before the algorithms can perform the tasks requested.
You can also use machine learning to enjoy the benefits of artificial
intelligence without necessarily implementing a full-scale artificial
intelligence model.
Machine learning algorithms are often used to help or speed up automation
processes in businesses and industrial processes. Some common examples of
machine learning models in use include advertising, identity verifiers,
information processing, and marketing. These should help your business
position itself better in the market against the competition.



Conclusion
Now that we have come to the end of the book, I hope you have gathered a
basic understanding of what machine learning is and how you can build a
machine learning model in Python. One of the best ways to begin building a
machine learning model is to practice the code in the book, and also try to
write similar code to solve other problems. It is important to remember that
the more you practice, the better you will get. The best way to go about this is
to begin working on simple problem statements and solve them using the
different algorithms. You can also try to solve these problems by identifying
newer ways to solve the problem. Once you get a hang of the basic problems,
you can try using some advanced methods to solve those problems.
Thanks for reading to the end!  
Python Machine Learning may be the answer that you are looking for when it
comes to all of these needs and more. It is a simple process that can teach
your machine how to learn on its own, similar to what the human mind can
do, but much faster and more efficient. It has been a game-changer in many
industries, and this guidebook tried to show you the exact steps that you can
take to make this happen.  
There is just so much that a programmer can do when it comes to using
Machine Learning in their coding, and when you add it together with the
Python coding language, you can take it even further, even as a beginner.  
The next step is to start putting some of the knowledge that we discussed in
this guidebook to good use. There are a lot of great things that you can do
when it comes to Machine Learning, and when we can combine it with the
Python language, there is nothing that we can’t do when it comes to training
our machine or our computer.  
This guidebook took some time to explore a lot of the different things that
you can do when it comes to Python Machine Learning. We looked at what
Machine Learning is all about, how to work with it, and even a crash course
on using the Python language for the first time. Once that was done, we
moved right into combining the two of these to work with a variety of Python
libraries to get the work done.  
You should always work towards exploring different functions and features
in Python, and also try to learn more about the different libraries like SciPy,
NumPy, PyRobotics, and Graphical User Interface packages that you will be



using to build different models.
Python is a high-level language which is both interpreter based and object-
oriented. This makes it easy for anybody to understand how the language
works. You can also extend the programs that you build in Python onto other
platforms. Most of the inbuilt libraries in Python offer a variety of functions
that make it easier to work with large data sets.
You will now have gathered that machine learning is a complex concept that
can easily be understood. It is not a black box that has undecipherable terms,
incomprehensible graphs, or difficult concepts. Machine learning is easy to
understand, and I hope the book has helped you understand the basics of
machine learning. You can now begin working on programming and building
models in Python. Ensure that you diligently practice since that is the only
way you can improve your skills as a programmer.
If you have ever wanted to learn how to work with the Python coding
language, or you want to see what Machine Learning can do for you, then
this guidebook is the ultimate tool that you need! Take a chance to read
through it and see just how powerful Python Machine Learning can be for
you.
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