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Introduction
Congratulations	on	purchasing	Python	Programming	and	thank	you	for	doing	so.

The	 following	 chapters	 will	 discuss	 everything	 that	 you	 need	 to	 know	 to	 get
started	 not	 only	 with	 learning	 more	 about	 the	 Python	 language	 but	 gaining	 a
deeper	 understanding	 of	 how	 it	 can	 be	 tied	 in	 with	 artificial	 intelligence,
machine	learning,	and	your	very	own	data	analysis.	There	are	many	companies
and	individuals	who	are	looking	into	these	topics	because	they	see	the	immense
benefit	 to	 themselves	 and	 to	 their	 company	 for	 using	 these	 features,	 and
understanding	how	all	of	this	works,	and	how	you	are	able	to	use	this	for	your
own	benefit	as	well	can	be	one	of	the	best	decisions	you	can	make.

In	the	past,	businesses	ran	into	a	lot	of	risks	when	it	was	time	to	make	decisions,
figure	out	how	to	help	their	customers	better,	and	even	release	a	new	product	on
the	market.	They	may	do	some	research	and	focus	on	their	own	business	sense
and	 intuition,	but	 there	was	still	 a	higher	 level	of	 risk	out	 there	with	all	of	 the
work	 they	were	doing.	Thanks	 to	 the	 internet	 and	big	data	 today,	we	 can	 find
that	 it	 is	easier	 than	ever	 to	gather	up	a	 lot	of	data,	data	on	our	customers,	 the
market,	the	competition	and	more.

Companies	can	use	this	data	to	their	advantage.	Instead	of	just	making	guesses
and	hoping	 that	 everything	would	work	out,	which	 can	be	 risky,	 the	 company
would	be	able	to	collect	a	large	amount	of	data	on	the	current	business	problem
and	 work	 from	 there.	 After	 collecting	 the	 data,	 and	 there	 is	 going	 to	 be	 an
enormous	amount	of	data	that	needs	to	be	looked	over	and	sifted	through,	comes
the	hard	part	of	 figuring	out	what	 is	 inside	all	of	 that	data.	This	 is	where	data
analysis	can	come	in,	and	exactly	how	Python	and	machine	 learning	can	come
and	help	you	get	things	done.

This	guidebook	is	going	to	take	a	look	at	all	of	the	different	parts	of	data	science
from	collecting	the	data	to	cleaning	it	and	making	sure	it	is	ready	to	use	for	any
kind	 of	 project	 and	 insights	 that	 you	 are	 looking	 for.	 This	 includes	 a	 good
analysis,	with	 the	proper	 information	and	algorithms	set	up	 to	help	us	actually
analyze	the	data	and	see	what	is	inside.

We	will	start	out	with	some	information	on	some	of	the	basics,	looking	at	why
so	many	programmers	like	to	work	with	the	Python	language	and	how	it	can	be
so	beneficial	to	what	we	are	doing	with	our	data	analysis.	We	then	move	on	to
the	importance	of	OOP	languages,	and	how	this	can	make	some	of	the	work	that
we	do	in	data	science	a	little	bit	easier	to	handle.	There	is	also	a	discussion	on



machine	 learning,	 deep	 learning,	 and	 artificial	 intelligence	 and	 not	 only	 how
these	three	topics	combine	together	and	work	well,	but	also	how	they	come	into
the	big	picture	of	data	science.

Then	it	is	time	for	us	to	get	into	some	of	the	meat	and	potatoes	when	it	comes	to
data	science	and	completing	our	data	analysis.	We	will	walk	through	some	of	the
basics	 of	 this	 process	 and	 how	 to	 get	 started	 with	 our	 own	 analysis,	 before
exploring	 how	 the	 Python	 language	 works	 well	 with	 machine	 learning,	 the
Pandas	 library	 and	 some	 of	 the	 features	 that	 come	 with	 it	 to	 help	 with	 data
analysis	and	more.

No	 discussion	 about	 data	 science	 or	 completing	 a	 data	 analysis	 is	 complete
without	a	look	at	how	to	create	some	of	our	own	data	visuals.	These	visuals	can
help	us	to	take	some	of	the	more	complex	relationships	that	show	up	in	your	data
and	turns	them	into	a	form	that	is	easier	to	understand	and	digest	in	no	time.	The
end	of	 this	guidebook	 is	going	 to	 focus	on	 the	matplotlib	 library,	which	 is	 the
perfect	extension	to	handle	our	graphing	needs,	and	then	we	will	take	a	look	at
some	of	 the	different	 types	of	visuals,	along	with	 their	Python	codes	 to	create,
that	work	well	for	this	process.

As	we	can	see,	there	are	a	lot	of	different	parts	that	come	into	play	when	we	take
a	look	at	data	analysis,	especially	when	we	are	ready	to	use	the	available	 tools
like	machine	 learning	and	 the	Python	coding	 language.	When	you	are	ready	 to
see	what	 the	 Python	 programming	 language	 is	 able	 to	 do	 for	 your	 needs	with
machine	 learning	 and	 data	 science,	make	 sure	 to	 check	 out	 this	 guidebook	 to
help	you	get	started.													

There	 are	 plenty	 of	 books	 on	 this	 subject	 on	 the	 market,	 thanks	 again	 for
choosing	this	one!	Every	effort	was	made	to	ensure	it	 is	full	of	as	much	useful
information	as	possible,	please	enjoy	it!



Chapter	1:	A	Review	of	the	Python	Language
The	Python	 language	 is	often	considered	one	of	 the	best	 coding	 languages	out
there	 for	 helping	 you	 to	 see	 some	 amazing	 results	 with	 any	 project	 that	 you
would	like	to	undertake.	Sometimes,	when	we	first	get	started	with	our	research
into	 coding	 languages,	 we	 are	 going	 to	 feel	 a	 bit	 overwhelmed	 by	 all	 of	 the
information	that	is	available	for	us.	We	worry	that	we	won’t	be	able	to	pick	out
the	right	one	from	all	of	the	choices,	and	we	may	get	frustrated	along	the	way	as
well.

However,	 even	 though	 there	 are	 a	 ton	 of	 programming	 languages	 to	 choose
from,	 and	 all	 of	 them	 have	 their	 own	 benefits	 to	 look	 into,	 one	 of	 the	 best
general-purpose	coding	languages	that	you	can	work	with	for	almost	any	project,
whether	it	is	simple	or	more	complex,	is	the	Python	coding	language.

In	 this	 chapter,	we	 are	 going	 to	 spend	 a	 bit	 of	 time	 looking	 into	 some	 of	 the
specifics	of	the	Python	language,	some	of	the	benefits	of	getting	started	with	this
coding	 language,	 and	 even	 some	of	 the	ways	 that	 you	 can	use	Python	 in	your
own	business.	With	this	in	mind,	let’s	get	started!

The	Benefits	of	Python
Even	 when	 it	 is	 compared	 to	 some	 of	 the	 other	 coding	 languages	 out	 there,
Python	 is	going	 to	provide	us	with	a	 lot	of	benefits	 that	will	make	our	coding
stronger.	It	is	one	of	the	best	coding	languages	out	there,	for	beginners	and	those
who	have	been	doing	this	coding	for	a	long	time.	And	it	won’t	take	long	for	you
to	be	amazed	at	all	of	the	work	that	you	are	able	to	do	with	this	language	even
though	it	is	relatively	easy	to	learn.

The	first	benefit	that	you	will	notice	with	the	Python	language	is	that	it	is	easy	to
learn.	This	 language	was	developed	with	 the	beginner	 in	mind,	 in	 the	hopes	of
bringing	more	people	into	coding.	Some	of	the	traditional	languages	were	hard
and	bulky,	 and	unless	you	were	 really	passionate	 about	 some	of	 the	work	 that
you	were	doing	with	coding,	you	would	probably	decide	to	give	up	long	before
anything	was	done.	But	with	the	Python	language,	things	are	a	bit	different.	This
language	as	designed	to	be	easy	to	learn	and	easy	to	read,	which	helped	make	it
possible	for	more	people	to	get	into	the	world	of	coding.

Even	though	you	will	be	pleasantly	surprised	by	how	easy	it	is	to	learn	about	the
Python	language,	you	will	also	find	that	it	is	a	powerful	language.	Don’t	let	the



simplicity	of	this	language	fool	you;	it	has	enough	power	to	get	the	work	done,
no	matter	how	complex	or	hard	 the	problem	is.	Even	 though	Python	 is	able	 to
handle	 some	of	 the	basic	 coding	needs	 that	you	have,	 it	 also	has	 the	power	 to
help	you	to	do	things	like	machine	learning	and	data	analysis.	And	if	you	have
spent	any	 time	working	with	 these	 topics,	and	 these	 ideas,	you	know	 that	 they
are	not	easy.

With	this	in	mind,	Python	is	also	going	to	have	a	lot	of	extensions	and	libraries
that	help	it	to	work	better.	This	is	primarily	how	you	will	be	able	to	get	Python
to	work	with	some	of	 those	more	complex	tasks.	You	can	add	these	simply	by
installing	them	to	your	computer	or	system,	and	the	Python	language	is	ready	to
go	when	you	are.	You	can	then	handle	algorithms,	finish	your	data	analysis,	and
so	much	more.	There	are	many	Python	data	science	libraries	available	based	on
which	step	of	the	process	you	are	working	on	at	the	time

The	large	community	that	comes	with	Python	can	be	beneficial	as	well.	We	will
spend	some	time	talking	about	the	various	algorithms	and	more	that	you	are	able
to	 do	 with	 the	 Python	 language	 and	 how	 you	 can	 use	 it	 along	 with	 machine
learning.	But	there	are	times	when	you	may	need	to	do	something	different,	and
you	will	be	confused	about	how	to	get	this	done.

The	community	 that	 is	available	 from	Python	will	have	a	 ton	of	programmers,
both	those	who	have	been	coding	for	a	long	time,	and	those	who	are	new	to	the
idea.	This	is	good	news	for	you.	The	coders	who	have	been	in	the	industry	for
some	time	can	offer	advice	and	even	give	you	codes	that	can	help	you	out	with
any	of	 the	coding	problems	 that	you	run	 into	when	working	with	Python.	This
can	make	it	a	lot	easier	to	handle	some	of	the	challenges	that	are	going	to	come
up	as	a	programmer.

And	finally,	the	Python	language	is	considered	an	object-oriented	programming
language,	or	OOP.	This	may	not	make	a	lot	of	sense	now,	but	it	is	going	to	be	so
important	 when	 you	 get	 started	 with	 your	 own	 coding	 in	 Python.	 It	 basically
separates	out	everything	 into	classes	as	well	as	objects	 that	are	able	 to	go	 into
those	 classes,	 which	 will	 ensure	 that	 all	 of	 your	 information	 is	 located	 right
where	you	would	like	to	find	it.

As	you	can	see,	 there	are	a	number	of	benefits	 that	come	with	working	on	 the
Python	language.	And	as	we	go	through	the	different	parts	 that	come	with	 this
guidebook,	 you	will	 quickly	 see	 that	Python	 is	 able	 to	handle	 all	 of	 the	major
tasks	 that	 you	 would	 like	 with	 data	 analysis	 and	 machine	 learning.	 Don’t	 let
some	of	the	simplicity	and	ease	of	use	confuse	you;	Python	has	all	of	the	power



and	the	features	that	you	need	to	get	the	work	done.

Ways	That	We	Can	Use	Python
There	are	so	many	different	ways	that	we	are	able	to	use	the	Python	language	for
our	own	needs.	You	will	 find	 that	 this	 is	one	of	 the	best	coding	 languages	out
there	to	help	out	with	a	lot	of	the	different	projects	that	you	are	trying	to	focus
your	time	and	attention	on.	Whether	you	are	creating	an	app	that	you	would	like
to	sell,	trying	to	make	things	easier	for	some	of	your	own	programming	needs,	or
you	want	to	do	some	coding	and	some	data	analysis	with	this	process,	you	will
find	that	the	Python	language	is	one	of	the	best	ones	to	choose.

Even	though	there	are	a	lot	of	other	coding	languages	out	there	that	you	can	use,
none	of	them	will	be	able	to	compare	to	the	speed,	the	strength,	and	the	ease	of
learning	and	use,	as	you	will	find	with	the	Python	language.	This	is	part	of	what
makes	 this	 language	 so	 special.	 You	 are	 able	 to	 work	 with	 Python	 on	 every
project,	and	even	if	it	is	more	complex	or	harder	to	work	on,	you	will	find	that	it
still	works	for	your	needs.

There	are	a	lot	of	different	projects	that	you	are	able	to	work	on	in	order	to	rely
on	the	Python	language.	And	the	one	you	choose	is	going	to	vary	based	on	what
your	goals	are.	Python	works	with	things	like	data	science,	artificial	intelligence,
and	machine	 learning	very	well,	and	you	will	 find	 that	any	of	 the	projects	 that
you	would	 like	 to	 handle	 of	 this	 sort	will	 kind	 of	 just	 fall	 in	with	 the	 Python
language	as	well.	Some	of	the	different	ways	that	you	are	able	to	work	with	the
Python	language	in	order	to	get	your	own	coding	done	includes:

1.	 Data	 science	 and	 analysis:	 Python	 is	 great	 for	 handling	 all	 of	 the
libraries	and	parts	that	you	need	for	each	and	every	step	in	the	data
analysis	process.	From	gathering	the	data	to	sorting	through	it	and
cleaning	 it	 up,	 to	 actually	 finishing	 the	 analysis	 and	creating	your
own	visualizations	to	see	the	relationships	in	the	data,	you	will	find
that	the	Python	language	is	going	to	be	one	of	the	best.

2.	 Machine	learning:	Python	is	also	great	for	machine	learning.	Since
machine	 learning	 is	 able	 to	 come	 in	 and	 really	help	you	 to	 figure
out	some	of	the	algorithms	that	you	need	to	do.	Machine	learning	is
one	 of	 the	 primary	 ways	 to	 handle	 your	 data	 and	 to	 help	 you	 to
complete	 the	analysis	 that	you	need.	Being	able	 to	use	 the	Python
language	can	make	this	part	of	the	process	easier.



3.	 Gaming:	Gaming	 is	 a	 big	 industry	 that	 is	 able	 to	 rely	 on	 Python.
You	can	find	a	lot	of	great	codes	and	more	that	will	work	in	Python
and	 will	 give	 some	 of	 the	 games	 you	 are	 creating	 more	 power
overall.	This	can	make	it	easier	for	you	to	create	something	brand
new.

4.	 Creating	 a	 website:	 Even	 if	 your	 business	 is	 just	 looking	 for	 a
simple	way	to	create	a	great	and	interactive	website,	this	is	possible
with	the	Python	language	as	well.	Python	has	all	of	the	power	and
the	capabilities	that	you	need	in	order	to	handle	a	lot	of	the	different
parts	 of	 a	 website	 and	 can	 make	 the	 experience	 of	 getting	 the
website	done	much	easier.

5.	 Basic	 coding:	While	 Python	 is	 able	 to	 handle	 some	 of	 the	 more
complex	aspects	that	come	with	coding,	we	will	also	see	that	it	has
some	of	the	power	that	we	need	to	handle	just	basic	coding	as	well.

These	 are	 just	 a	 few	 of	 the	 different	ways	 that	we	 are	 able	 to	 use	 the	 Python
language,	and	as	we	go	 through	 this	guidebook,	and	as	you	 implement	 it	more
into	your	own	life	and	work	as	well,	you	will	start	to	see	just	how	many	doors
this	language	is	able	to	open	up	for	you	as	well.	Even	though	some	programmers
worry	 that	 this	 language	 is	 too	 simple	 and	 easy	 to	 use	 in	 order	 to	 be	 worth
anything	for	them,	this	is	selling	the	Python	language	short.



Chapter	2:	Why	Is	Object-Oriented	Programming	So
Important	and	How	to	Create	Your	Own	Classes

The	 next	 thing	 that	 we	 need	 to	 focus	 on	 is	 the	 idea	 of	 Object-Oriented
Programming	or	OOP,	and	what	it	means	for	Python,	as	well	as	for	some	of	the
codes	that	we	plan	to	do	later	on.	This	is	going	to	be	a	model	of	programming
where	 the	 programs	 will	 be	 organized	 around	 an	 object,	 or	 data,	 rather	 than
around	 logic	and	 functions.	An	object	 is	basically	 just	going	 to	be	a	data	 field
that	has	some	unique	behavior	and	attributes	to	work	with	as	well.

There	are	a	 lot	of	different	examples	of	objects	 that	we	are	able	 to	work	with.
This	 could	 include	 a	 physical	 entity	 like	 a	 human,	 that	 will	 be	 described	 by
properties	 including	 their	 address	 and	name.	These	 objects	 could	 even	 include
things	like	a	computer	program	that	is	small,	such	as	a	widget.	This	is	going	to
oppose	the	historical	approach	to	programming	where	the	emphasis	was	placed
on	how	the	logic	was	going	to	be	written	out,	rather	than	on	how	you	are	able	to
define	the	data	that	is	in	the	logic.

The	first	step	that	comes	in	OOP	is	to	identify	all	of	the	objects	that	you	would
like	to	manipulate,	and	how	these	are	going	to	relate	to	each	other.	This	is	going
to	be	known	as	data	modeling.	Once	you	know	more	about	the	object,	it	can	be
generalized	 into	 a	 class	 of	 objects.	 This	 is	 able	 to	 define	 the	 data	 type	 that	 is
inside	and	will	talk	about	any	logic	sequences	that	can	manipulate	this	as	well.
Each	of	these	logic	sequences	is	going	to	be	known	as	a	method,	and	the	objects
have	the	ability	to	communicate	with	some	interfaces	that	are	well-defined	and
go	by	the	name	of	the	message.

To	keep	it	simple,	the	OOP	language	will	focus	on	the	objects	that	a	programmer
would	like	to	manipulate	rather	 than	focusing	on	the	logic	that	was	required	to
manipulate	them	in	the	first	place.	This	is	a	good	approach	to	programming	that
will	work	 for	 any	program	 that	 is	 large	 and	 complex	 or	 ones	 that	 are	 actively
maintained	and	updated	on	a	regular	basis.

Due	to	how	this	kind	of	program	is	going	to	be	organized,	this	method	is	going
to	be	conducive	to	collaborative	development	where	the	project	is	then	divided
into	groups.	Of	course,	 these	are	 just	 the	start	of	some	of	 the	benefits	 that	you
will	 be	 able	 to	 see	with	OOP	 languages.	 For	 example,	 some	 of	 the	 additional
benefits	that	come	with	this	kind	of	language	will	include	efficiency,	scalability,
and	reusability.



The	Principles	of	OOP
With	some	of	 the	 information	above	 in	mind,	we	need	 to	 take	a	closer	 look	at
some	 of	 the	 principles	 that	 come	 with	 an	 OOP	 language.	 Some	 of	 the	 main
principles	that	we	need	to	focus	on	here	are	going	to	include:

1.	 Encapsulation:	This	 is	going	 to	 talk	about	 the	 implementation	and
the	 state	 of	 each	 object,	 and	 how	 these	 are	 going	 to	 be	 held
privately	 inside	a	defined	class	or	boundary.	Other	objects	are	not
going	to	be	able	to	access	this	class,	and	they	have	no	authority	to
make	changes.	However,	 they	are	able	to	call	up	a	list	of	methods
or	public	functions.

2.	 Abstraction:	 This	 is	 when	 objects	 are	 going	 to	 only	 reveal	 the
internal	mechanisms	that	are	relevant	for	some	of	the	other	objects
to	use,	and	then	will	hide	all	of	the	parts	and	implementations	of	the
code	 that	 are	 not	 necessary.	 This	 concept	 is	 going	 to	 help	 out	 a
programmer	 because	 it	 allows	 them	 to	 make	 some	 changes	 and
additions	over	time	in	an	easier	manner.

3.	 Inheritance:	 Relationships	 and	 the	 subclasses	 that	 are	 present
between	objects	is	something	that	we	can	assign.	This	is	great	news
because	it	allows	the	developer	to	reuse	some	common	logic	while
maintaining	 a	 unique	 type	 of	 hierarchy.	 This	 property	 is	 going	 to
force	us	to	go	through	a	more	in-depth	analysis	of	our	data	and	will
reduce	 the	 amount	 of	 time	 it	 takes	 to	 do	 development.	 This	 also
helps	to	increase	the	accuracy	that	we	see.

4.	 Polymorphism:	Objects	in	this	idea	are	going	to	be	allowed	to	take
on	more	than	one	form	in	some	contexts.	The	program	is	going	to
determine	 for	us	which	meaning	or	usage	 is	going	 to	be	 the	most
necessary	 for	 each	 execution	of	 that	 object,	which	 is	 going	 to	 cut
down	on	the	need	to	duplicate	parts	of	the	code.

While	 there	are	a	 lot	of	benefits	 that	come	with	working	on	an	OOP	language,
there	is	a	bit	of	criticism	that	does	come	with	this	kind	of	language.	The	idea	of
object-oriented	 programming	 is	 something	 that	 developers,	 for	 a	 variety	 of
reasons,	have	criticized.	The	largest	issue	that	we	are	going	to	see	with	this	kind
of	language	is	that	it	is	going	to	overemphasize	some	of	the	data	components	of
software	development,	and	it	is	not	going	to	focus	enough	on	computation	or	on



the	algorithms.

In	addition,	 the	OOP	code	 is	going	 to	 take	a	bit	 longer	 to	 compile,	while	 also
being	 more	 complicated	 overall.	 There	 are	 some	 alternative	 methods	 of	 OOP
that	 we	 are	 able	 to	 use	 including	 imperative	 programming,	 structured
programming,	 and	 functional	 programming.	But	 the	most	 advanced	 out	 of	 the
programming	languages	are	going	to	give	the	developer	some	options	when	it	is
time	to	combine	them.

Creating	Your	Own	Class
The	next	thing	that	we	need	to	look	at	while	we	are	discussing	OOP	is	the	idea
of	a	class.	These	are	going	to	be	imperative	to	some	of	the	work	that	you	do	in
coding,	 and	 in	Python,	 they	are	going	 to	 show	up	often.	This	 is	why	we	must
spend	some	of	our	time	learning	about	these	classes	and	what	they	mean	to	the
programming	that	we	try	to	do.

To	 help	 us	 get	 started	with	 the	 process	 of	 creating	 our	 own	 class,	we	 have	 to
make	sure	that,	while	naming	the	class,	we	pick	out	the	right	keywords.	You	get
some	 freedom	 to	give	 the	class	any	name	 that	you	would	 like,	but	having	 this
show	up	after	your	keyword,	rather	than	before	or	somewhere	else	in	the	code,	is
going	 to	help	make	sure	 the	compiler	can	 read	 it.	Also,	check	 that	 the	class	 is
named	something	that	you	will	be	able	to	remember	later	on.

Now	 that	 your	 class	 is	 named,	 it	 is	 then	 time	 for	 us	 to	 focus	 on	 naming	 the
subclass.	 In	our	code,	 the	subclass	 is	going	 to	be	 in	 the	parenthesis,	 right	after
the	name	we	gave	the	class.	Make	sure	that	when	you	have	named	the	subclass,
you	add	in	a	semicolon	after	the	code	as	well.	This	is	considered	proper	coding
etiquette,	even	though	the	code	will	still	run	if	you	forget	this	part	of	the	process.

Writing	a	class	sounds	more	complicated	than	it	really	is,	so	let’s	stop	here	and
look	 at	 an	 example	 of	 how	 you	would	write	 this	 out	 in	 Python.	 Then	we	 can
discuss	what	 the	 parts	mean	 and	why	 they	 are	 important.	A	 good	 example	 of
creating	a	class	with	Python	includes	the	following:

class	Vehicle(object):

#constructor

def_init_(self,	steering,	wheels,	clutch,	breaks,	gears):



self._steering	=	steering

self._wheels	=	wheels

self._clutch	=	clutch

self._breaks	=breaks

self._gears		=	gears

#destructor

def_del_(self):

print(“This	is	destructor….”)

#member	functions	or	methods

def	Display_Vehicle(self):

print(‘Steering:’	,	self._steering)

print(‘Wheels:’,	self._wheels)

print(‘Clutch:’,	self._clutch)

print(‘Breaks:’,	self._breaks)

print(‘Gears:’,	self._gears)

#instantiate	a	vehicle	option

myGenericVehicle	=	Vehicle(‘Power	Steering’,	4,	‘Super	Clutch’,	‘Disk	Breaks’,
5)

myGenericVehicle.Display_Vehicle()

If	you	would	 like,	you	can	 try	out	 this	code.	Just	open	up	your	 text	editor	and
type	the	code	inside.	As	you	work	on	writing	this	out,	you	will	notice	that	a	few
of	the	topics	we	have	already	discussed	in	this	guidebook	show	up	in	this	code.
Once	you	have	a	chance	to	write	out	and	then	execute	this	code,	let’s	divide	it	up
and	see	what	happened	above.

While	we	 are	 here,	we	need	 to	 spend	 some	 time	 taking	 a	 look	 at	 some	of	 the
different	 parts	 that	 come	 in	 that	 class	 above.	And	 the	 first	 part	 is	 defining	 the
class.	This	part	is	where	we	have	to	stop	and	instantiate	the	object,	and	then	we



need	to	have	a	definition	of	our	class.	The	reason	that	this	is	important	is	that	it
ensures	that	we	are	sticking	with	proper	syntax	rules	and	that	 the	compiler	can
actually	read	the	codes	that	we	want.

We	need	to	be	some	special	attention	to	this	part	because	it	is	basically	going	to
be	where	we	explain	 things	 to	 the	compiler,	 and	how	we	want	 it	 to	behave.	 If
you	are	 interested	 in	bringing	out	a	new	class	definition	 in	a	code	 that	you	are
writing,	you	can	choose	from	two	functions,	either	the	object_method()	function
or	the	object_attribute	function.

With	this	in	mind,	it	is	then	time	for	us	to	explore	some	of	the	special	attributes
as	well.	In	particular,	the	ones	that	are	found	in	this	part	of	the	code.	These	are
going	to	be	there	in	order	to	help	the	programmer	get	some	peace	of	mind.	This
is	because	 they	are	able	 to	double-check	 that	 the	special	attribute	 is	set	up	and
will	work.	Now,	you	will	find	that	there	are	already	a	few	other	special	attributes
that	we	 have	 listed	 in	 the	 code	 that	we	 have	 above	 but	 there	 are	 a	 number	 of
other	attributes	that	can	be	used	in	our	coding.	Some	of	the	examples	of	special
attributes	that	can	work	well	in	your	Python	code	include:

__bases__:	this	is	considered	a	tuple	that	contains	any	of	the	superclasses

__module__:	this	is	where	you	are	going	to	find	the	name	of	the	module	and	it
will	also	hold	your	classes.

__name__:	this	will	hold	on	to	the	class	name.

__doc__:	 this	 is	 where	 you	 are	 going	 to	 find	 the	 reference	 string	 inside	 the
document	for	your	class.

__dict__:	this	is	going	to	be	the	variable	for	the	dict.	Inside	the	class	name.

We	also	need	to	take	some	time	here	to	explore	one	more	code	that	will	help	us
when	 creating	 our	 classes.	 But	 with	 this	 one,	 we	 will	 explore	 how	 to	 access
members	of	a	class.	You	have	to	make	sure	that	the	compiler,	and	the	text	editor,
that	you	are	using	are	going	to	recognize	the	classes	that	you	are	creating.	It	isn’t
going	to	do	you	much	good	to	have	a	class	made	and	set	in	there	if	the	compiler
can’t	recognize	it	and	bring	it	out.

When	 you	 are	 properly	 able	 to	 create	 and	 then	 access	 the	 code,	 the	 code	will
continue	on	and	function	the	way	that	it	should.	There	are	a	few	options	that	the
programmer	can	make	to	ensure	their	code	is	set	up	properly,	and	they	can	all	do



the	job.	But	we	will	look	at	a	method	known	as	the	accessor	method.	This	one	is
the	most	common,	and	often	seen	as	the	easiest	to	learn,	while	being	efficient	at
the	 same	 time.	 to	 get	 a	 better	 understanding	 of	 the	 process	 of	 accessing	 the
members	of	the	class	you	created,	we	need	to	use	this	code:

class	Cat(object)

	itsAge	=	None
	itsWeight	=	None
	itsName	=	None
	#set	accessor	function	use	to	assign	values	to	the	fields	or	member	vars
	def	setItsAge(self,	itsAge):
	self.itsAge	=	itsAge

	def	setItsWeight(self,	itsWeight):
	self.itsWeight	=	itsWeight

	def	setItsName(self,	itsName):
	self.itsName	=itsName

	#get	accessor	function	use	to	return	the	values	from	a	field
	def	getItsAge(self):
	return	self.itsAge
	def	getItsWeight(self):
	return	self.itsWeight

	def	getItsName(self):
	return	self.itsName

objFrisky	=	Cat()



objFrisky.setItsAge(5)

objFrisky.setItsWeight(10)

objFrisky.setItsName(“Frisky”)

print(“Cats	Name	is:”,	objFrisky.getItsname())

print(“Its	age	is:”,	objFrisky.getItsAge())

print(“Its	weight	is:”,	objFrisky.getItsName())

Now,	before	we	 try	 to	move	on	a	bit,	open	up	your	compiler	and	 type	 this	 in.
then	run	the	code	and	see	what	results	are	going	to	show	up	on	your	screen	for
you	to	use.	The	results	that	you	are	going	to	see	will	include	that	the	name	of	the
cat	is	Frisky,	that	the	age	you	are	looking	at	is	5,	and	then	the	weight	will	be	10.
This	 is	 the	 information	 that	 we	 added	 into	 the	 code	 above,	 but	 you	 can	 go
through	and	change	up	the	information	and	the	data	to	fit	your	needs	as	well.

Classes	 are	 a	big	part	of	 an	OOP	 language	 like	Python,	but	 that	doesn’t	mean
that	it	should	be	difficult	to	create	and	bring	up.	These	classes	are	going	to	be	the
best	option	to	help	you	make	the	most	sense	out	of	the	objects	that	you	want	to
store	in	the	program.	You	can	create	any	kind	of	class	that	you	would	like	and
then	add	in	all	of	the	objects	that	match	with	it.	Just	make	sure	that	when	you	or
someone	else	takes	a	look	at	the	objects,	it	makes	sense	why	all	of	those	items
are	in	the	same	part	as	one	another.

OOP	 languages	 are	 meant	 to	 make	 some	 of	 your	 work	 a	 little	 bit	 easier	 to
handle.	When	you	are	able	to	put	it	all	together	and	use	these	classes	to	organize
your	data,	it	really	simplifies	some	of	the	work	that	you	are	doing	in	coding.	And
since	 we	 plan	 to	 use	 Python	 for	 some	 more	 complex	 tasks,	 later	 on,	 it	 is
important	to	simplify	things	as	much	as	possible	early	on.



Chapter	3:	Artificial	Intelligence	and	Machine
Learning

Before	we	move	on	with	this	topic,	we	need	to	spend	some	time	looking	at	two
of	the	driving	forces	that	come	with	data	science;	machine	learning	and	artificial
intelligence.	While	we	are	able	to	use	the	Python	language	to	help	us	learn	more
about	creating	our	needed	algorithms,	and	Python	can	help	to	drive	some	of	the
work	that	we	do	with	machine	learning,	artificial	intelligence	is	the	driving	force
to	get	this	all	done.

For	many	 people,	 it	 is	 easy	 to	 confuse	 the	 terms	 of	 artificial	 intelligence	 and
machine	learning.	They	often	seem	like	they	are	the	same	thing	as	one	another,
and	 it	 is	 not	 that	 uncommon	 in	 business	 for	 the	 two	 terms	 to	 be	 used	 in	 an
interchangeable	manner.	However,	the	two	are	different.	We	will	take	some	time
to	explore	each	of	these	in	a	moment,	but	you	will	find	that	machine	learning	is	a
type	 of	 artificial	 intelligence.	 These	 can	 both	 do	 some	 of	 the	 same	 work	 but
machine	 learning	 is	 just	 one	of	 the	 subsets	of	 artificial	 intelligence,	 and	 it	 can
only	take	on	some	of	the	tasks	that	we	rely	on	artificial	intelligence	for.

There	 is	 so	much	 potential	 that	 comes	with	 artificial	 intelligence	 and	machine
learning.	And	 gaining	 the	 right	 education	 to	 learn	 how	 to	 use	 these	 and	make
them	work	 for	 your	 needs	 can	 be	 really	 important	 overall.	With	 that	 in	mind,
let’s	take	a	look	at	the	similarities	and	differences	between	artificial	intelligence
and	machine	 learning,	 and	 learn	 how	we	 are	 able	 to	 use	 both	 of	 these	 for	 our
data	analysis.

What	is	Artificial	Intelligence?
The	first	topic	that	we	are	going	to	explore	in	this	guidebook	is	a	bit	more	about
artificial	 intelligence.	When	we	 look	 to	 artificial	 intelligence,	we	 are	 going	 to
notice	 that	 it	 is	 one	 of	 the	many	 areas	 of	 computer	 science,	 but	 it	 is	 going	 to
focus	on	the	emphasis	of	creating	a	machine	that	is	intelligent,	one	that	is	able	to
work	and	react	just	like	a	human	being	can.	This	opens	up	a	lot	of	potential	for
what	 we	 will	 see	 the	 machine	 capable	 of	 doing	 such	 as	 planning,	 problem-
solving,	learning,	and	speech	recognition	to	name	a	few.

Artificial	intelligence	is	going	to	be	one	of	the	branches	of	computer	science	that
is	going	to	aim	to	create	machines	that	are	intelligent.	It	has	now	become	a	very
integral	and	important	part	of	 the	technology	industry.	And	when	you	work	on
your	 own	 data	 analysis,	 it	 is	 likely	 that	 you	 will	 rely	 on	 a	 machine	 learning



algorithm,	 powered	 by	 Python,	 to	 help	 give	 you	 the	 insights	 and	 more.	 This
helps	to	show	us	just	how	prevalent	artificial	intelligence	has	become.

Research	that	is	looking	into	artificial	intelligence	a	bit	more	is	really	technical
and	 specialized	 right	 now.	 The	 core	 problem	 that	 comes	 with	 artificial
intelligence	is	that	we	want	to	be	able	to	program	a	computer	to	handle	tasks	for
us.	We	want	them	to	act	like	humans	and	to	understand	the	data	and	what	they
are	 looking	at,	but	we	want	 them	to	be	able	 to	do	 it	at	a	much	faster	 rate,	and
more	efficiently,	than	what	we	as	humans	are	able	to	do	ourselves.	There	are	a
lot	of	different	 traits	 that	we	can	 train	 the	computer	on	 including	 the	ability	 to
move	 and	 manipulate	 objects	 planning,	 learning,	 problem-solving,	 reasoning,
perception,	and	knowledge.

Knowledge	engineering	is	going	to	be	a	very	important	part	of	the	research	that
is	being	done	on	artificial	intelligence.	Machines	are	able	to	act	and	react	like	a
human,	but	this	is	only	going	to	happen	if	we	are	able	to	provide	it	with	enough
information.	 This	 information	 is	 going	 to	 help	 the	 system	know	how	 to	 relate
back	to	the	world,	and	learn	how	to	act	like	a	human	in	all	situations.

Artificial	 intelligence,	 in	 order	 to	 get	 it	 to	 work,	 needs	 to	 have	 access	 to
relations,	properties,	categories,	and	objects	between	all	of	them	before	it	is	able
to	 implement	 and	work	with	 the	 process	 of	 knowledge	 engineering.	 Initiating
common	 sense,	 reasoning,	 and	 powers	 of	 problem-solving	 in	 a	 machine	 is
possible,	but,	as	we	can	imagine,	it	is	a	tedious	and	difficult	task	that	is	going	to
take	some	time.

As	we	work	through	with	some	of	the	things	that	we	are	able	to	do	with	artificial
intelligence,	 and	we	 learn	more	 about	 its	 power,	 it	won’t	 take	 long	 before	we
start	 to	see	how	machine	learning	is	a	big	part	of	artificial	 intelligence	as	well.
Learning,	without	any	supervision	from	the	programmer,	is	possible,	but	before
it	can	happen	 it	 is	going	 to	 require	us	 to	have	an	ability	 to	 identify	patterns	 in
streams	of	inputs,	and	then	teach	the	computer	how	to	do	this	as	well.	But	with
adequate	supervision,	we	have	to	make	sure	that	we	are	able	to	teach	the	system
with	the	help	of	numerical	regressions.

What	 is	 this	 classification?	 It	 is	 the	 part	 that	will	 help	 us	 to	 figure	 out	which
category	a	 specific	object	 is	going	 to	belong	 to	before	we	use	 it.	Then	we	can
also	deal	with	something	that	is	known	as	regression.	This	regression	is	going	to
deal	 with	 obtaining	 a	 set	 of	 numerical	 input,	 or	 some	 output	 examples.	 This
allows	us	to	discover	functions	and	enabling	the	generation	of	the	right	outputs
to	form	the	respective	inputs	that	go	with	them.



A	mathematical	analysis	of	machine	 learning	algorithms	and	 the	way	 that	 they
are	 able	 to	 behave	 and	 perform	 is	 going	 to	 be	 a	 big	 branch	when	 it	 comes	 to
theoretical	 computer	 science,	 and	 it	 is	 something	 that	 many	 programmers	 are
going	to	refer	to	as	computational	learning	theory.

Machine	perception	is	another	thing	that	programmers	of	machine	learning	and
artificial	 intelligence	are	going	to	spend	their	 time	on	this	 idea	is	going	to	deal
with	 the	capability	of	us	 to	use	sensory	 inputs	 to	deduce	some	of	 the	different
aspects	of	the	world.	And	then	we	can	change	this	over	to	computer	vision	if	we
would	like,	which	is	simply	the	power	to	analyze	the	inputs	that	are	visual	with	a
few	 sub-problems,	 which	 could	 include	 gesture	 recognition,	 facial	 and	 object
recognition,	and	more.

There	 are	 a	 lot	 of	 things	 that	 we	 are	 able	 to	 do	 with	 our	 own	 programs	 and
models	when	we	decide	 to	work	with	artificial	 intelligence,	 this	becomes	even
more	apparent	when	we	add	some	machine	learning	to	the	process,	and	when	we
explore	what	we	are	able	to	do	with	our	own	data	analysis.	It	is	a	complex	field
that	 is	still	growing	and	gathering	new	followers	all	of	 the	time,	but	when	it	 is
used	in	the	proper	manner,	we	will	find	that	we	can	see	some	of	the	best	results
in	the	process.

What	is	Machine	Learning
Now	that	we	know	a	bit	more	about	artificial	intelligence	and	how	it	works,	it	is
time	for	us	to	take	a	look	at	machine	learning	in	particular,	and	learn	how	we	are
able	to	put	this	together	with	Python	for	our	own	data	analysis.	Machine	learning
is	a	subset	of	what	we	are	able	 to	do	with	machine	 learning,	but	 it	 is	going	 to
really	take	some	of	the	work	that	we	talked	about	above	and	put	it	to	good	use.

Machine	 learning	 is	 going	 to	 be	 the	 process	 of	 having	 a	 program	 or	machine
learning.	With	the	use	of	data,	such	as	the	data	that	we	will	present	to	it	when	we
work	on	our	data	analysis,	the	machine	is	able	to	learn	the	proper	steps	to	take	in
order	to	successfully	get	the	work	done	for	you.

To	keep	it	simple,	you	will	find	that	machine	learning	is	going	to	be	one	of	the
methods	that	we	can	use	for	analyzing	our	data,	one	that	is	going	to	automate	the
process	we	must	undertake	when	building	up	our	own	analytical	models.	It	is	a
branch	 of	 artificial	 intelligence,	 like	 what	 we	 discussed	 a	 bit	 above,	 and	 it	 is
based	on	the	idea	that	the	system	we	are	working	with	is	able	to	learn	from	the
data	 we	 present,	 identify	 patterns,	 and	 even	make	 some	 of	 its	 own	 decisions,
based	 on	 the	 data	 that	 is	 there	 and	 the	 information	 it	 has	 from	 the	 past,	 all



without	a	lot	of	human	intervention	in	the	process.

Machine	learning	is	going	to	work	because	it	combines	together	a	bunch	of	tools
and	really	neat	algorithms	in	order	to	get	things	done.	These	can	come	together
to	help	us	sort	through	our	data,	and	learn	more	about	what	is	hidden	inside	of
that	 data	 overall.	 When	 we	 pick	 out	 the	 right	 algorithms,	 such	 as	 neural
networks,	decision	trees,	and	random	forests,	support	vector	machines	and	more,
and	we	combine	 them	with	 some	of	 the	 really	neat	 tools	 that	 are	out	 there	 for
machine	 learning,	we	will	 find	 that	 it	 is	easier	 than	ever	 to	handle	some	of	 the
data	we	would	like	to	sort	through.

There	 are	 a	 lot	 of	 different	 reasons	 why	 machine	 learning	 could	 be	 helpful.
When	it	comes	to	data	analysis	you	can	use	this	to	create	an	algorithm	that	can
handle	 the	 data,	 and	 provide	 you	 with	 the	 insights	 and	 predictions	 that	 you
would	like.	But	this	is	not	the	only	way	that	machine	learning	is	able	to	help,	and
not	the	only	method	of	machine	learning	that	you	can	use.	For	example,	machine
learning	 can	 be	 used	 in	 spam	 filtering,	 search	 engines,	 voice	 recognition,	 face
recognition	and	so	much	more.

There	are	a	number	of	machine	learning	algorithms	that	we	are	able	to	work	with
as	well.	We	will	explore	a	few	of	them	in	more	depth	later	on,	but	for	now,	we
are	going	 to	 talk	about	some	of	 the	categories	of	machine	 learning	algorithms,
and	what	makes	each	type	a	bit	different	from	the	rest.	The	three	main	types	that
we	are	able	to	look	at,	though	you	can	split	them	up	into	more	if	you	would	like,
include	supervised,	reinforcement,	and	unsupervised	machine	learning.

The	 first	one	 that	we	can	explore	 is	going	 to	be	known	as	supervised	machine
learning.	 This	 is	 one	 of	 the	 most	 basic	 types,	 but	 often	 it	 is	 more	 expensive
because	of	the	kind	of	data	that	we	need	to	collect	along	the	way.	With	this	kind
of	learning,	you	will	be	able	to	present	your	algorithm	with	the	input,	as	well	as
the	right	output	that	you	would	like	it	to	learn.	The	algorithm	will	be	able	to	take
a	 look	at	both	of	 these	and	 then	 learn	as	 it	goes.	 It	can	also	make	adjustments
based	on	what	the	right	answer	is,	and	what	answer	it	has	given.

This	 method	 is	 often	 a	 bit	 more	 expensive	 because	 the	 data	 points	 you	 are
presenting,	both	the	input	and	the	output,	have	to	be	labeled	for	it	to	work.	This
ensures	that	the	system	is	able	to	work	in	the	proper	manner,	but	you	will	find
that	 it	 costs	a	 lot	more	 to	have	 the	data	 labeled	ahead	of	 time	 for	you.	This	 is
why	some	businesses	are	going	 to	 focus	on	what	 is	known	as	 semi-supervised
learning.	This	allows	them	to	use	some	labeled	data	to	help	the	model	learn,	but
mostly	unlabeled	data	to	help	save	costs.



The	second	type	of	machine	learning	that	we	are	going	to	focus	our	attention	on
here	is	reinforcement	learning.	This	one	is	unique	because	it	is	going	to	function
in	 a	 manner	 that	 is	 similar	 to	 how	 humans,	 as	 they	 grow,	 will	 learn	 how	 to
behave.	It	relies	on	a	lot	of	trial	and	error	to	get	things	done	and	can	be	the	most
efficient	when	it	is	able	to	see	which	method	is	the	proper	one.

With	this	one,	the	algorithm	is	going	to	try	things	out	to	see	what	gives	them	the
best	results	along	the	way.	if	something	doesn’t	work,	it	is	able	to	remember	this
information	and	will	hold	onto	it	for	future	use.	If	something	does	work	out	for
this	algorithm,	or	it	gives	the	right	prediction	or	answer	to	something	you	present
it	with,	or	with	the	input,	then	it	is	going	to	form	a	strong	connection	there.	this
part	will	be	remembered	as	well,	which	helps	the	algorithm	get	better	at	its	work
as	time	goes	on.

And	 finally,	we	need	 to	 take	 a	 look	 at	 unsupervised	machine	 learning.	This	 is
similar	 to	what	we	were	 talking	 about	with	 supervised	 learning	 earlier,	 except
the	data	is	not	going	to	be	labeled.	The	model	is	going	to	have	to	learn	how	to
behave	all	on	its	own,	without	having	a	programmer	tell	it	what	to	do,	or	all	of
that	data	that	is	labeled.

This	is	actually	really	neat	because	there	are	a	lot	of	different	types	of	programs
and	 more	 that	 we	 are	 able	 to	 work	 with	 that	 will	 fit	 under	 the	 idea	 of
unsupervised	learning.	Spam	filtering,	search	engines,	and	more	are	going	to	rely
on	 unsupervised	 machine	 learning.	 This	 kind	 of	 learning	 can	 sometimes	 take
longer	 to	 train	 and	 test	 the	 algorithm,	 but	 since	 the	 data	 doesn’t	 have	 to	 be
labeled,	it	is	often	easier	to	get	started	with.

As	we	can	 see,	 all	of	 these	 types	of	machine	 learning	algorithms	are	meant	 to
make	 things	 easier	 and	 are	 able	 to	 handle	 different	 parts	 of	 the	 process	 for
machine	learning.	And	when	we	learn	more	about	the	algorithms	and	how	each
of	 them	 can	work	 and	 function,	we	will	 find	 that	 adding	 in	 Python	 can	make
them	stronger	than	ever	and	that	they	will	work	great	when	it	is	time	to	complete
your	data	analysis.

What	is	Deep	Learning?
While	we	 are	on	 the	 topic,	we	need	 to	 spend	 some	 time	 exploring	 the	 idea	of
deep	learning	a	little	bit	as	well.	This	is	going	to	be	a	type	of	machine	learning,
but	it	is	the	kind	that	helps	us	to	work	on	some	of	the	different	algorithms	that
we	will	talk	about	later.	Without	the	help	of	deep	learning,	we	would	not	be	able
to	handle	some	of	 the	algorithms	and	more	 that	we	need,	and	 these	algorithms



would	 not	 be	 able	 to	 go	 through	 and	 provide	 us	with	 the	 insights	 that	we	 are
looking	for	out	of	our	data.

Deep	learning	is	going	to	be	one	of	the	techniques	that	we	can	use	with	machine
learning.	 It	 is	 the	 technique	 that	 is	 able	 to	 teach	 computers	 to	 do	 things	 that
humans	are	able	to	do	naturally;	which	is	to	learn	by	example.	You	will	find	that
deep	learning	is	going	to	be	one	of	 the	key	technologies	behind	driverless	cars
because	it	enables	them	to	recognize	a	lot	of	the	important	signs	on	the	road	and
even	people.	 It	 can	 even	 be	 used	with	 some	of	 the	 voice	 recognition	 software
that	we	know	and	love	today.

When	we	are	talking	about	deep	learning,	we	will	find	that	a	computer	model	is
able	 to	 perform	 some	 tasks	 of	 classification,	 directly	 from	 sound,	 images,	 and
text.	The	models	that	are	considered	deep	learning	are	able	to	achieve	really	high
accuracy,	 an	 accuracy	 that	 is	 not	 capable	 of	 any	 other	 technology	 right	 now.
Depending	on	how	 the	 system	was	 set	up,	 it	 is	possible	 that	 this	 accuracy	can
exceed	 the	 performance	 of	 humans.	 The	 models	 are	 trained	 to	 do	 this	 and
provide	us	with	 the	answers	 that	we	want	because	they	are	 trained	with	 lots	of
labeled	data	and	architectures	of	neural	networks	that	are	going	to	contain	a	lot
of	layers	along	the	way.

The	 reason	 that	 deep	 learning	 is	 able	 to	 matter	 so	 much	 is	 because	 of	 its
accuracy.	 Deep	 learning	 is	 able	 to	 really	 take	 on	 the	 world	 of	 recognition
accuracy	at	a	level	that	is	much	higher	than	ever	before.	This	is	going	to	ensure
that	consumer	electronics	are	able	to	meet	the	expectations	of	the	customers,	and
it	can	be	crucial	in	applications	where	safety	is	of	the	highest	importance,	such
as	with	a	self-driving	car.

Some	of	the	more	recent	advances	that	have	been	done	with	deep	learning	have
helped	 product	 improve	 so	 much	 that	 they	 are	 now	 to	 the	 point	 where	 deep
learning	 is	 going	 to	 outperform	 humans	 in	 some	 of	 their	 tasks,	 including
classifying	objects	in	an	image.	While	deep	learning	is	something	that	has	been
theorized	and	known	about	since	the	1980s,	there	are	two	big	reasons	why	it	is
now	starting	to	become	so	useful.	These	include:

1.	 Deep	 learning	 is	 going	 to	 require	 a	 large	 amount	 of	 labeled	 data.
For	example,	 the	development	of	a	driverless	car	 is	going	 to	need
millions	of	images,	and	thousands	or	more	hours	of	video	in	order
to	even	get	started.

2.	 Deep	 learning	 is	 going	 to	 need	 quite	 a	 bit	 of	 computing	 power



overall.	High-performance	GPUs	have	a	parallel	architecture	that	is
going	to	be	really	efficient	for	deep	learning.	When	we	are	able	to
combine	 it	with	clusters	or	with	cloud	computing,	 this	 is	going	 to
enable	teams	who	are	developing	new	products	to	reduce	their	time
for	these	networks.	What	used	to	take	weeks	can	take	hours	or	less.

There	are	a	ton	of	examples	out	there	of	what	deep	learning	is	able	to	do	for	our
businesses	 and	 to	help	us	 to	get	 some	of	 the	 results	 that	we	would	 like	out	of
various	products.	From	the	self-driving	car	 to	a	phone	that	 is	able	 to	recognize
the	voices	of	someone	who	is	using	it,	deep	learning	is	there	to	help	make	these
things	possible.	Some	of	the	examples	that	we	can	use	to	see	how	deep	learning
is	going	to	work	include:

1.	 Automated	driving:	Automotive	researchers	are	working	with	deep
learning	 in	 order	 to	 help	 detect	 objects	 such	 as	 traffic	 lights,	 stop
signs,	and	more.	In	addition,	they	are	going	to	even	be	able	to	use
deep	 learning	 to	help	detect	pedestrians	and	 reduce	 the	number	of
accidents	that	happen.

2.	 Aerospace	and	defense:	Deep	learning	is	going	to	be	used	to	help	us
identify	objects	from	satellites	that	will	help	us	to	locate	the	points
of	 interest	 that	we	want	while	 identifying	safe	or	unsafe	zones	for
our	troops	to	be	in	a	given	time	frame.

3.	 Medical	research:	There	is	a	ton	of	potential	for	deep	learning	when
it	 comes	 to	 the	world	of	medical	 research.	Cancer	 researchers	 are
working	with	deep	 learning	 in	order	 to	help	 them	detect	cells	 that
are	 cancerous.	 Teams	 at	 UCLA	 were	 able	 to	 build	 an	 advanced
microscope	that	is	able	to	yield	a	high-dimensional	data	set	that	was
used	 to	 help	 train	 a	 deep	 learning	 application,	which	was	 able	 to
accurately	identify	cells	that	have	cancer.	And	this	is	just	one	of	the
many	uses	that	we	are	able	to	enjoy	when	it	comes	to	deep	learning.

4.	 Industrial	automation:	Deep	learning	is	even	helping	to	improve	the
safety	of	those	who	work	around	heavy	machinery	all	of	the	time.	it
is	 going	 to	 help	 detect	when	 objects	 or	 other	 people	 are	within	 a
distance	 that	 is	 seen	as	unsafe	 for	 the	machine	and	can	 turn	 it	off
before	someone	ends	up	getting	harmed.

5.	 Electronics:	Deep	learning	is	being	used	to	help	out	with	a	variety



of	electronics	 that	we	will	use.	For	example,	 it	 is	being	used	right
now	 to	 help	 with	 automated	 speech	 translation	 and	 hearing.	 For
example,	 some	 of	 the	 home	 assistance	 devices	 that	 we	 use	 that
respond	 to	 our	 voice,	 and	 are	 able	 to	 learn	 about	 some	 of	 our
preferences	are	going	to	be	powered	with	the	help	of	deep	learning.

For	 the	most	part,	 the	deep	 learning	methods	 that	you	are	going	 to	 rely	on	are
going	 to	 focus	on	an	architecture	 that	 is	with	neural	networks.	This	 is	why	we
often	 see	 the	models	 that	 fall	 under	 this	 category	being	known	 as	 deep	neural
networks.	The	term	deep	is	usually	going	to	refer	to	the	number	of	layers	that	are
hidden	in	that	neural	network.	If	we	are	working	with	a	traditional	type	of	neural
network	 there	 are	 about	 2	 to	 3	 hidden	 layers.	 But	 with	 a	 deep	 network,	 it	 is
possible	to	have	up	to	150.

The	models	that	show	up	in	deep	learning	are	going	to	be	trained	with	a	set	of
labeled	 data,	 a	 large	 set,	 and	 the	 architectures	 of	 neural	 networks.	 These	 are
going	 to	be	 able	 to	 learn	 features	directly	 from	 that	data,	without	 the	need	 for
any	feature	extraction	that	is	manual	at	the	same	time.	There	are	several	methods
that	 you	 are	 able	 to	 use	with	 deep	 learning,	 but	 one	of	 the	most	 common	 and
popular	 is	 the	 Convolutional	 Neural	 Networks	 or	 CNN.	 CNN	 is	 going	 to
convolve	some	of	the	learned	features	with	the	input	data	and	then	can	use	2D
convolutional	layers	to	help	get	things	done.	This	is	why	this	kind	of	architecture
is	going	to	be	more	suited	to	processing	2D	data	including	images.

These	 CNNs	 are	 going	 to	 help	 us	 to	 eliminate	 the	 need	 for	 manual	 feature
extraction.	 This	 means	 that	 you	 will	 not	 need	 to	 go	 through	 and	 identify	 the
features	that	we	used	in	the	first	place	to	classify	the	images.	The	CNN	is	able	to
work	because	 it	will	extract	 the	features	 that	 it	needs	straight	from	the	 images.
The	relevant	features	are	not	going	to	be	trained	ahead	of	time,	they	are	learned
while	the	network	is	able	to	train	on	the	collection	of	images	that	you	have.

This	is	a	great	thing	for	a	programmer	because	it	ensures	that	everything	is	going
to	 be	 done	 automatically	 with	 this	 kind	 of	 algorithm.	 This	 automated	 feature
extraction	is	going	to	make	the	models	of	deep	learning	as	accurate	as	possible
for	a	computer	vision	task,	including	object	classification.

CNNs	are	able	to	learn	how	to	detect	different	features	of	an	image	using	tens	or
hundreds	 of	 hidden	 layers.	 Every	 hidden	 layer	 is	 going	 to	 increase	 the
complexity	 of	 the	 learned	 image	 feature.	 What	 this	 means	 is	 that	 with	 an
example	we	may	find	that	the	first	hidden	layer	is	going	to	learn	how	to	detect
the	edges	of	the	image,	and	then	when	we	get	to	the	last	layer	of	the	process,	it	is



going	to	work	to	detect	some	of	 the	more	complex	shapes,	specially	catered	to
the	shape	of	the	object	that	we	want	to	recognize	in	the	process.

As	we	 can	 see,	 there	 is	 a	 lot	 of	 potential	 for	what	we	 are	 able	 to	 do	when	 it
comes	 to	 deep	 networks	 and	 the	 devices	 and	 more	 that	 can	 handle	 them.
Whether	you	use	deep	learning	to	help	you	perform	a	data	analysis,	or	you	want
to	 use	 it	 as	 part	 of	 your	 product,	 such	 as	 in	 a	 search	 engine,	 a	 spam	 filtering
option,	 or	 even	 with	 voice	 recognition,	 you	 will	 find	 that	 there	 is	 a	 ton	 of
potential	that	comes	in	when	we	rely	on	deep	learning.



Chapter	4:	The	Steps	of	Your	Data	Analysis
Data	analysis	is	so	important	to	the	functioning	of	a	lot	of	different	businesses.
Being	able	to	take	all	of	the	data	they	have	collected	over	time,	and	then	actually
learn	from	it	and	the	information	that	is	inside	could	make	all	of	the	difference.
But	we	have	to	go	through	the	process	and	actually	complete	analysis,	not	 just
gather	up	the	data,	and	this	can	take	some	time	and	effort	in	the	process.

Many	companies	get	started	by	collecting	the	data	that	they	need,	and	then	they
just	 stop.	They	 start	 to	 see	 how	 large	 the	 data	 is,	 and	how	much	 they	have	 to
hold	onto,	and	they	wonder	how	it	is	even	possible.	And	in	reality,	if	you	try	to
do	data	 analysis	without	 having	 the	 proper	 tools	 and	 algorithms,	meaning	 that
you	 try	 to	do	all	of	 the	work	manually,	 it	 is	going	 to	backfire	on	you	and	you
won’t	be	able	to	get	anywhere	near	done.

The	good	news	 is	 that	 there	are	a	number	of	steps	 that	come	with	a	good	data
analysis	 that	 will	 allow	 you	 to	 work	 through	 your	 data,	 get	 it	 organized,	 and
make	it	easier	to	perform	the	analysis	that	you	would	like.	Yes,	it	is	going	to	take
some	time,	and	you	may	even	need	to	use	Python	a	few	times	in	order	to	check
the	information	and	see	how	it	is	going	to	behave	with	different	algorithms.	But
having	patience	with	all	of	it	is	going	to	make	all	of	the	difference.

Before	you	get	discouraged,	think	about	all	of	the	benefits	that	you	will	be	able
to	enjoy	when	it	is	time	to	get	started	on	your	own	data	analysis.	Just	the	idea	of
being	 able	 to	 learn	 more	 about	 how	 to	 properly	 serve	 your	 customers,	 what
group,	or	demographic	you	should	focus	on	when	marketing,	how	to	open	with	a
new	product	that	you	are	sure	is	successful,	how	to	market,	how	to	beat	out	the
competition	 and	more.	Depending	on	 how	you	use	 the	 data	 analysis	 and	what
questions	 you	 ask,	 it	 is	 possible	 to	 do	 all	 of	 this	 and	more.	 So	 it	 is	 definitely
worth	it.

With	this	in	mind,	it	is	time	for	us	to	get	started	by	looking	at	some	of	the	steps
that	are	necessary	to	complete	our	own	data	analysis	right	away.

Collect	the	Data
The	first	step	of	a	data	analysis	that	we	need	to	take	some	time	to	explore	is	to
collect	the	data.	It	is	possible	that	you	have	already	gone	through	and	done	some
of	 the	 data	 collection	 and	 you	 have	 that	 data	 stored	 in	 a	warehouse	 or	 on	 the
cloud	already.	That	 is	great	news,	but	now	you	have	to	figure	out	what	part	of



the	data	that	you	would	like	to	use.	And	this	is	determined	when	we	are	able	to
come	up	with	the	number	one	business	problem	that	we	would	like	to	solve.

Even	 if	 you	haven’t	 been	 able	 to	 collect	 the	 data	 that	 you	want	 to	 use	 for	 the
analysis,	understanding	the	biggest	business	problem	that	you	are	facing	is	going
to	be	a	good	place	to	start.	Each	business	is	going	to	explore	this	in	a	different
manner	 because	 they	 each	will	 have	 a	 different	 business	 problem	 to	 focus	 on.
You	need	 to	have	 this	 in	mind	ahead	of	 time	because	 it	 is	 going	 to	determine
what	data	you	go	out	and	search	for.

Make	 sure	 to	 extend	 your	 reach	 quite	 a	 bit	when	 it	 comes	 to	 researching	 and
gathering	data.	Thanks	to	the	internet,	there	are	a	ton	of	sources	out	there	for	you
to	use	in	your	analysis.	You	can	choose	to	send	out	surveys	to	customers,	watch
the	buying	habits	of	your	customers,	and	even	 look	on	social	media	and	more.
All	of	this	can	come	together	to	help	you	to	collect	the	data	that	you	need.

As	you	gather	 the	data	make	sure	 that	you	store	 it	 somewhere	 that	 is	 safe	and
secure.	 It	 is	 possible	 that	 you	 are	 working	 with	 some	 sensitive	 customer	 and
employee	information,	and	you	do	not	want	it	to	get	leaked.	This	alone	is	enough
to	harm	your	reputation	and	can	make	it	so	that	no	one	wants	to	work	with	you
any	longer.	Taking	care	of	the	data	and	storing	it	somewhere	safe	and	secure	is
best	for	you	and	your	customers.

Clean	and	Organize	the	Data
Collecting	the	data	is	an	important	step	when	we	talk	about	data	analysis,	but	it
is	definitely	not	the	only	step.	And	as	you	will	see	as	we	go	through	the	rest	of
this	chapter,	 there	 is	a	 lot	more	 that	we	need	 to	do	 in	order	 to	handle	 this	data
before	we	even	get	to	the	analysis	that	we	want	to	complete.	And	in	this	step,	we
are	going	to	take	a	look	at	what	has	to	happen	in	order	to	clean	and	organize	our
data	for	the	analysis.

While	it	is	great	that	you	were	able	to	collect	a	lot	of	data	to	use	in	this	analysis,
it	 is	 likely	 that	 the	 data	 is	 a	 bit	 of	 a	 mess.	 When	 you	 collect	 from	 a	 lot	 of
different	sources,	you	are	going	to	end	up	with	different	formats,	different	data,
missing	 values,	 duplicate	 content,	 and	more.	Trying	 to	 push	 this	 through	 your
algorithm,	no	matter	how	good	you	are	with	Python	or	how	strong	that	data	is,
will	be	impossible	and	will	not	provide	you	with	the	results	that	you	are	looking
for.

This	 is	 why	 we	 need	 to	 take	 some	 time	 to	 explore	 the	 steps	 of	 cleaning	 and



organizing	 the	 data.	You	want	 to	make	 sure	 that	 you	get	 the	 data	 in	 the	 same
format,	 that	you	cut	out	 the	missing	values	and	 the	duplicates	 that	 show	up	 in
that	information,	and	that	you	take	care	of	all	of	the	information	so	that	it	can	go
through	your	analysis	without	a	lot	of	work.

This	is	the	step	that	is	often	going	to	take	the	longest	in	the	whole	data	science
process.	This	 is	 because	we	need	 to	 be	diligent	with	 the	work,	 and	make	 sure
that	the	data	is	as	high	quality	and	strong	as	we	possibly	can.	The	more	that	we
are	 able	 to	 focus	 on	 our	 data	 and	 the	 more	 that	 we	 prioritize	 the	 process	 of
cleaning	and	organizing	that	data,	the	better	the	algorithm	will	work	in	the	end,
and	 the	better	 insights	and	predictions	we	will	be	able	 to	get	 in	 the	process	as
well.

Get	Rid	of	Duplicates	and	Missing	Values
As	you	are	looking	through	some	of	the	data	that	you	have	gathered,	it	is	likely
there	will	be	some	issues	with	duplicate	content	and	missing	values.	While	a	few
of	these	on	occasion	will	not	be	a	bad	thing,	 if	you	find	that	 there	are	a	 ton	of
these	 duplicates	 showing	 up	 in	 the	 work	 that	 you	 do,	 or	 a	 lot	 of	 missing
information,	 this	could	mess	up	the	insights	 that	you	are	working	with	as	well.
This	is	why	we	need	to	be	careful	about	these	missing	values	and	duplicates	and
take	care	of	them	before	the	information	is	entered	into	an	algorithm	that	we	are
using.

When	it	comes	to	missing	values,	 there	are	a	few	methods	that	you	are	able	to
use.	 In	some	cases,	 the	programmer	may	decide	 to	get	 rid	of	 those	entries	and
work	without	them	at	all.	This	ensures	that	these	missing	values	are	not	able	to
mess	with	 any	of	 the	 stuff	 that	 you	 are	doing	 in	 the	 algorithm,	 and	will	make
some	of	the	work	easier.	Another	option	is	to	use	the	mean,	median,	or	average
of	all	the	other	values	and	then	fill	this	information	in	for	those	missing	values.
You	have	to	determine	which	one	will	be	the	right	one	for	your	needs.

From	 there,	 we	 need	 to	 handle	 some	 of	 our	 duplicate	 values.	 While	 having
someone	entered	into	the	system	twice	instead	of	once	will	probably	not	affect
the	 information	 that	much,	especially	 if	 that	only	happens	once	or	 twice	 in	 the
whole	set	of	data	if	you	have	someone	or	a	few	people,	show	up	200	times	each,
it	 is	going	to	mess	with	the	results.	There	are	steps	that	you	can	take	to	reduce
how	 many	 duplicates	 show	 up,	 and	 that	 will	 cut	 out	 any	 of	 the	 records	 that
should	not	be	there.



Decide	How	to	Handle	the	Outliers
Before	we	move	on	to	working	with	our	chosen	algorithm,	we	also	need	to	take
a	 moment	 to	 explore	 the	 outliers.	 These	 can	 be	 interesting	 because	 there	 are
some	situations	where	we	want	to	get	rid	of	them	and	not	focus	on	these	at	all.
And	 then	 there	 are	 other	 times	 when	 we	 will	 be	 able	 to	 learn	 some	 valuable
information,	such	as	a	new	market	to	enter	with	our	company,	that	could	help	us
out.	But	knowing	when	 is	 the	case	 is	going	 to	be	a	big	challenge	 that	 a	 lot	of
businesses	face.

So,	what	we	need	to	do	here	is	plot	some	of	our	outliers	and	see	where	they	fall.
If	you	notice	while	looking	at	the	graph	that	the	outliers	seem	to	be	all	over	the
place	 and	 none	 of	 them	 fall	 anywhere	 near	 one	 another,	 then	 this	 means	 the
outliers	 are	 just	 flukes	 and	 aren’t	worth	your	 time.	When	you	 see	 this	 kind	of
thing	happening,	you	can	just	eliminate	them	and	not	pay	any	attention.

But	 then	there	are	 times	when	the	outliers	are	going	to	be	important.	You	may
find	that	when	you	look	at	a	graph	of	the	outliers	that	there	are	a	number	of	them
that	 fall	 in	 the	 graph	 near	 each	 other.	Maybe	 there	 is	 an	 individual	 cluster	 of
these	outliers	that	is	separate	from	the	majority	of	your	points,	but	it	is	still	quite
significant.	This	is	something	that	you	should	pay	attention	to.

Depending	 on	what	 kind	 of	 data	 you	 are	working	with,	 and	what	 information
you	want	 to	 find,	 outliers	 that	 cluster	 together,	 rather	 than	 being	 spread	 apart,
can	 be	worth	 your	 time	 to	 explore.	 These	 often	 can	 point	 to	 a	 new	market	 to
enter,	a	new	demographic	that	may	be	interested	in	your	project,	and	a	bunch	of
other	 aspects	 that	 are	 important	 to	 your	 business.	You	 can	 look	 for	 these,	 and
then	 use	 that	 information	 to	 back	 up	 some	 of	 the	 business	 decisions	 that	 you
make	that	may	lead	to	some	change.

Complete	the	Analysis	with	Python
Now	we	are	to	the	exciting	part	of	the	process.	We	are	going	to	take	all	of	that
data	we	collected	earlier,	and	we	are	going	to	use	it	to	complete	our	own	analysis
with	the	help	of	machine	learning	and	Python.	The	data	analysis	doesn’t	have	to
be	complicated,	but	keep	in	mind	that	it	does	take	some	time.	it	includes	picking
out	 the	 right	 algorithm	 (and	we	will	 look	 at	 some	 of	 the	 best	 options	 and	 the
coding	that	is	needed	for	them	to	work	later	on),	and	then	you	need	to	train	and
test	that	algorithm	to	ensure	that	you	get	accurate	results.	This	takes	some	time,
but	it	is	going	to	ensure	that	you	get	accurate	and	helpful	results	when	you	need



them	the	most.

The	first	step	here	is	to	pick	out	what	kind	of	algorithm	you	would	like	to	work
with.	 There	 are	 a	 lot	 of	 options	 that	 you	 can	 make	 when	 picking	 out	 an
algorithm,	but	they	can	all	handle	data	in	a	different	manner.	Hopefully	by	this
time	you	have	a	better	outlook	into	some	of	the	data	that	you	are	working	with,
and	this	can	help	guide	you	to	which	type	of	algorithm	is	the	best.	In	some	cases,
you	may	need	to	experiment	with	more	than	one	type	of	algorithm	and	see	which
one	gives	you	the	best	insights.

Once	you	have	a	good	idea	of	the	algorithm	that	you	would	like	to	use	here,	it	is
time	for	us	to	go	through	and	work	on	that	algorithm.	No	matter	how	much	we
may	wish	 it	 to	 be	 different,	we	 can’t	 just	 grab	 the	 algorithm	and	have	 it	 been
accurate	for	our	needs	right	from	the	beginning.	Instead,	we	need	to	make	sure
that	we	are	training	that	data	so	that	it	knows	how	to	behave,	and	then	testing	to
see	where	the	accuracy	will	fall.

So,	we	need	to	take	a	portion	of	the	data	we	have	collected	and	cleaned	and	dealt
with	 in	 the	other	 steps	 and	 split	 it	 up	 into	 a	 training	 set	 and	a	 testing	 set.	The
training	set	needs	to	be	a	lot	bigger	because	it	is	going	to	be	how	we	teach	the
system	how	to	behave.	We	want	to	make	sure	that	there	are	a	lot	of	examples	for
the	model	 to	go	 through	and	 learn	 from,	so	 it	can	be	more	accurate	when	 it	 is
time	to	put	it	to	the	test.

After	feeding	the	data	to	the	algorithm	and	letting	it	get	a	chance	to	learn	more
about	that	information	and	what	it	should	do,	it	is	then	time	for	you	to	move	on
to	 the	 testing	phase.	This	 is	where	we	are	going	to	see	how	well	 the	algorithm
was	able	to	learn,	and	how	much	accuracy	there	is.	Don’t	worry	if	the	accuracy
is	not	very	high	in	the	beginning,	and	never	expect	it	to	be	100	percent	after	one
round	 through	 the	data.	You	will	need	 to	 train	and	 test	 the	data	multiple	 times
before	 the	 accuracy	 gets	 into	 the	 ’90s,	 and	 the	 more	 data	 the	 algorithm	 is
exposed	to,	the	better	it	will	do.

A	good	rule	of	thumb	is	that	you	want	the	accuracy	to	be	somewhere	above	50
percent.	If	the	algorithm	made	some	guesses	on	the	data,	without	being	trained	at
all,	it	would	usually	be	able	to	get	the	answers	back	correctly	at	least	50	percent
of	the	time.	if	the	accuracy	is	below	50	percent,	then	you	have	done	something
wrong.	Maybe	you	gave	 inaccurate	or	bad	data,	and	you	need	 to	start	all	over.
But	 if	 you	 are	 able	 to	 get	 the	 accuracy	 to	 fall	 somewhere	 around	 the	 60
percentiles	after	 just	one	 training	 session,	 then	you	are	 sitting	 in	a	pretty	good
spot.



The	 more	 that	 you	 train	 and	 test	 and	 go	 through	 this	 cycle,	 the	 better	 the
algorithm	is	going	to	get	at	this	work.	It	is	going	to	learn	what	you	would	like	it
to	do,	and	it	can	make	better	predictions	as	time	goes	on	as	well.	You	should	go
through	 the	cycle	of	 training	and	 testing	at	 least	a	 few	 times	before	 relying	on
the	algorithm	to	provide	you	with	accurate	insights.

Look	to	the	Visualizations
It	 is	 very	 important	 that	we	 spend	 some	 time	 on	 the	 visualizations	within	 this
code.	We	will	talk	about	a	few	of	the	different	ones	that	work	with	Python	later
on,	but	for	now,	we	just	need	to	focus	on	some	of	the	reasons	why,	and	some	of
the	benefits	of,	using	these	visualizations.

Think	about	all	of	that	data	you	have	collected	so	far.	It	is	likely	there	is	quite	a
bit	 of	 it	 that	 needs	 to	 be	 sorted	 through	 and	 understood.	 And	 while	 the	 data
analysis	is	going	to	help	us	to	explore	more	about	this,	and	will	provide	us	with
some	good	insights	along	the	way,	no	one	wants	to	try	and	read	through	pages	of
information	to	see	what	these	insights	are,	or	to	see	some	of	the	more	complex
relationships	that	are	found	in	the	data.

Looking	 through	 that	 report	 is	boring	and	can	often	 take	 too	 long.	But	we	can
definitely	use	a	visual	 in	order	 to	 take	 that	 information	and	put	 it	 into	a	graph
that	we	can	easily	understand.	This	doesn’t	mean	that	the	report	isn’t	important.
But	it	can	be	enhanced	and	better	understood	when	we	are	working	with	a	visual
along	the	way	as	well.

There	are	many	different	types	of	visuals	that	we	are	able	to	focus	on.	And	often
it	depends	on	the	kind	of	process	that	you	are	doing,	and	what	insights	you	come
up	with	 in	 the	 end.	You	may	even	 find	 that	 you	will	want	 to	 experiment	with
some	of	the	different	visuals	and	the	codes	that	Python	has	to	go	with	them,	to
figure	out	which	method	is	going	to	work	the	best	for	your	needs.

As	you	can	see,	there	are	a	number	of	steps	that	need	to	come	into	play	when	it
is	time	to	work	with	your	own	data	analysis.	It	is	going	to	work	really	well	with
some	of	the	work	that	you	want	to	do	with	Python,	but	you	do	need	to	make	sure
that	 you	 aren’t	 just	 skipping	 ahead	 and	 missing	 out	 on	 some	 of	 the	 most
important	parts.	The	good	news	is	here	that	if	you	are	willing	to	follow	some	of
the	 steps	 that	 we	 have	 above,	 and	 you	 are	 willing	 to	 go	 through	 the	 whole
process	step	by	step,	you	will	be	able	to	get	it	done	and	find	some	great	insights
that	will	help	your	business	to	succeed.



Chapter	5:	A	Pandas	Library	Tutorial
There	 are	many	 libraries	 that	we	 can	 use	 in	 order	 to	 handle	 some	 of	 the	 data
analysis	that	we	want	to	undertake	with	the	Python	language.	But	one	of	the	best
options	to	look	at,	thanks	to	all	of	the	neat	features	and	the	fact	that	it	can	help
out	 with	 pretty	much	 all	 of	 the	 different	 steps	 that	 you	 want	 to	 do	 with	 data
science	all	in	one	package,	is	the	Pandas	library.

The	Pandas	 library	stands	 for	Python	Data	Analysis	Library,	and	 it	 is	going	 to
have	all	of	the	different	parts	that	you	need	in	order	to	handle	data	science,	from
gathering	 the	 data	 and	 saving	 it,	 to	 cleaning	 it,	 sorting	 it,	 combining	 parts
together,	and	even	to	making	some	of	the	graphs	and	charts	that	you	need	with
this	kind	of	process.

Pandas	have	made	itself	a	huge	game	changer	when	it	is	time	to	handle	your	data
and	complete	analysis	with	Python.	In	fact,	when	it	comes	to	doing	some	of	the
processes	that	you	need	like	data	wrangling	and	munging,	it	is	considered	one	of
the	best	 tools	 to	utilize	overall.	Even	better,	 this	 is	considered	an	open-sourced
library	that	is	free	to	use,	allowing	anyone	and	any	company	to	grab	this	library
and	use	it	for	their	data	analysis	and	machine	learning	needs,	without	having	to
worry	about	the	costs.

There	are	a	lot	of	neat	things	that	we	are	able	to	enjoy	when	it	comes	to	working
with	 the	Pandas	 library.	For	 example,	 it	 is	 able	 to	 take	 all	 of	 the	 data	 that	we
have	collected	through	the	data	analysis,	no	matter	what	form	it	 is	in,	and	then
will	turn	it	into	a	Python	object.	This	allows	us	to	get	rows	and	columns	of	the
data	in	a	form	that	is	called	a	data	frame	but	is	going	to	look	similar	to	what	we
see	with	Excel	and	more.

When	we	compare	this	method	with	some	of	the	other	options	that	are	available
for	 viewing	 our	 raw	 data,	we	will	 find	 that	 this	makes	 it	 easier	 to	work	with.
Rather	 than	working	with	 loops	 or	 dictionaries	 or	 lists,	we	 can	work	with	 the
data	frame	when	it	 is	 time	to	train	our	data	and	get	 it	 to	work	the	way	that	we
want.

Installing	the	Pandas	library	on	our	system	is	easy	to	do.	We	simply	need	to	go
and	visit	the	pandas	website,	click	on	the	version	that	we	want	that	corresponds
with	our	Python	version,	and	then	give	it	some	time	to	upload	on	our	computer
before	we	can	start	looking	around	and	seeing	all	of	the	neat	features	that	come
with	Pandas.



Loading	and	Saving	Data	with	Pandas
Now	is	the	fun	part	that	comes	with	working	on	the	Pandas	library.	There	is	a	lot
that	 we	 are	 able	 to	 do	 when	 we	 focus	 our	 time	 and	 attention	 on	 the	 Pandas
library,	but	we	are	going	to	start	out	with	some	of	the	basics,	such	as	loading	and
saving	data	in	this	language.

When	we	 are	 ready	 to	work	with	 the	Pandas	 library	 to	 help	out	with	our	 data
analysis,	there	are	going	to	be	three	methods	that	you	can	put	into	play	to	make
this	happen.	This	can	include:

1.	 Convert	a	list	from	Python,	or	a	dictionary,	or	an	array	of	NumPY
and	then	make	sure	that	it	is	turned	into	a	Pandas	data	frame.

2.	 Use	Pandas	to	help	you	open	up	a	local	file.	This	is	usually	going	to
be	a	CSV	file,	but	it	is	also	possible	to	find	this	as	a	delimited	text
file,	an	Excel	spreadsheet,	or	something	else	similar.

3.	 Or	you	can	choose	to	open	up	a	remote	file	or	a	database	including
CSV	or	a	JSONon	a	website	through	the	URL.	It	can	also	read	from
your	database	or	table	from	SQL.

There	are	also	a	variety	of	commands	 that	we	are	able	 to	use	along	with	 these
options.	But	when	you	open	up	your	file,	it	is	going	to	look	something	like	the
following:

pd.read_filetype()

There	 are	different	 types	of	 files	 that	 can	 show	up	with	 the	Pandas	 library,	 so
you	 can	 go	 through	 and	 replace	 the	 part	 of	 the	 code	 that	we	 just	 did	with	 the
actual	type	of	file	that	you	would	like	to	use.	You	then	need	to	use	this	to	give	a
path,	the	filename,	and	other	information	that	is	needed	here	in	the	parenthesis.
Inside	this	parenthesis,	you	are	also	going	to	work	on	passing	a	lot	of	different
arguments,	ones	 that	are	going	 to	 relate	back	 to	 the	 file	 that	you	would	 like	 to
open	with	our	code.

The	good	news	here	is	that	there	are	quite	a	few	arguments	that	you	are	able	to
work	 with,	 and	 in	 order	 to	 learn	 all	 of	 them,	 you	 would	 need	 to	 read	 the



documentation	to	help	you	out.	Often,	there	are	so	many	of	these	arguments	that
it	is	easier	or	you	to	just	learn	the	ones	that	you	are	the	most	likely	to	use	over
time.	but	to	make	sure	that	we	are	able	to	convert	the	object	of	Python	that	we
want,	including	lists	and	dictionaries,	the	command	that	you	need	and	can	make
adjustments	too	include:

pd.DataFrame().

Viewing	and	Then	Inspecting	the	Data
Now	that	we	have	had	some	time	to	load	up	the	data	that	we	want	to	use,	 it	 is
time	to	also	take	a	closer	 look	at	 the	data	and	how	you	can	use	it.	We	want	 to
basically	 figure	out	how	the	data	 frame	 is	going	 to	 look.	Running	 the	name	of
the	data	frame	is	going	to	provide	you	with	the	entire	table	that	you	need	to	use,
but	it	is	also	possible	to	go	through	and	work	with	just	the	first	number	of	rows
that	you	want,	or	the	final	or	last	rows	that	have	the	needed	information.

To	help	you	 to	 just	 inspect	 the	data	 that	you	 find	as	 the	most	 important	 to	 the
work	that	you	are	doing,	there	are	a	number	of	options	for	commands	that	will
help	you	 to	get	 this	done.	The	best	 and	most	 important	ones	 to	work	with	 are
going	to	include:

1.	 Df.std():	 This	 one	 is	 going	 to	 help	 you	 to	 get	 back	 the	 standard
deviation	that	is	found	in	each	of	your	columns.

2.	 Df.mean():	This	one	 is	going	 to	 return	 to	you	 the	mean	value	 that
comes	with	all	of	the	columns.

3.	 Df.corr():	 This	 one	 is	 going	 to	 work	 because	 it	 helps	 you	 to	 get
back	 the	 correlation	 that	 happens	 in	 your	 columns	 in	 a	 particular
data	frame.

4.	 Df.median:	This	one	is	going	to	help	because	it	is	able	to	return	the
median	of	each	column.

5.	 Df.count:	This	one	is	going	to	return	the	number	of	non-null	values
in	each	data	frame	column	that	you	want	to	work	with.

6.	 Df.min():	This	one	is	going	to	help	us	return	the	lowest	value	that	is
going	to	show	up	in	each	column	that	we	have.

7.	 Df.max():	This	one	is	going	to	help	us	because	it	returns	the	highest



value	that	we	are	able	to	find	in	each	of	our	columns.

Cleaning	the	Data
Another	important	step	that	we	need	to	focus	on	when	it	is	time	to	handle	some
of	the	data	that	is	available	for	our	data	analysis	is	to	go	through	and	clean	that
data	off.	It	is	not	a	good	idea	to	just	take	the	data	and	use	it,	without	first	sorting
through	 it	 a	 bit	 more	 and	 learning	 more	 about	 how	 it	 needs	 to	 be	 prepared.
Having	data	in	different	formats,	lots	of	outliers,	missing	values,	and	duplicates
can	all	come	in	and	affect	the	results	that	you	get.

In	order	to	get	accurate	predictions	out	of	the	data	analysis	that	we	are	doing,	we
have	to	make	sure	that	we	have	the	highest	quality	data	possible.	And	one	way
that	we	make	sure	that	we	are	able	to	provide	our	Python	algorithms	with	some
quality	data	is	to	clean	off	that	data	ahead	of	time.

In	many	situations,	you	will	find	that	the	majority	of	the	time	you	spend	on	data
analysis	is	going	to	occur	during	the	data	cleaning	process.	This	means	that	it	is
one	 of	 the	most	 important	 processes	 that	 you	 are	 going	 to	 work	 on,	 and	 you
definitely	need	to	spend	some	time	and	energy	working	with	it.	Data	cleaning	is
an	important	step	to	help	us	to	handle	our	data	and	get	it	set	up	to	handle	a	lot	of
the	work	that	we	want	to	get	done.

There	are	a	lot	of	steps	that	we	are	able	to	work	with	when	it	is	time	to	clean	out
the	data	we	have.	for	example,	it	is	possible	to	go	through	our	data	and	check	to
see	if	there	are	missing	values.	To	do	this	we	can	work	with	pd.isnull()	to	help	us
to	 check	whether	 there	 are	 null	 values	 and	 then	will	 return	 us	 an	 array	 that	 is
considered	Boolean.	This	means	that	the	array	is	going	to	be	true	that	there	are
missing	values,	and	false	for	the	non-missing	values	that	are	there.

Now,	you	may	want	to	go	through	this	and	find	out	a	list	of	the	missing	values	or
the	 sum	of	 the	null	 and	missing	values.	You	 can	do	 this	 by	using	 the	 code	of
pd.isnull()	 .sum().	 After	 you	 are	 able	 to	 get	 a	 list	 of	 all	 the	 values	 that	 are
missing	you	are	able	to	decide	what	you	want	to	do	with	them.	You	can	get	rid
of	these	values,	drop	them	with	the	help	of	the	code	df.dropna),	or	you	can	even
drop	some	of	the	rows	and	columns	if	it	seems	like	there	are	too	many	missing
values	that	are	showing	up	in	that	set.

There	is	another	approach	that	you	are	able	to	use	for	this	one.	You	can	fill	in	the
missing	values	instead	of	getting	rid	of	them.	Using	the	code	of	df.fillna(x),	you



will	be	 able	 to	 fill	 in	 the	missing	values	of	X.	You	get	 the	 freedom	 to	 choose
what	the	value	of	X	is	going	to	be	based	on	your	information	and	what	you	are
trying	to	learn.	Or,	if	you	would	like	to	go	through	and	replace	some	of	the	null
values	 with	 the	 mean	 of	 all	 the	 other	 values	 you	 can	 work	 with	 the	 code
s.fillna(s.mean()).

Join	and	Combine
The	 final	 thing	 that	 we	 are	 going	 to	 take	 a	 look	 at	 here	 is	 how	 to	 join	 and
combine	parts	of	your	data.	These	are	going	to	be	useful	when	you	are	ready	to
join	or	otherwise	combine	the	data	frames,	or	even	the	columns	or	the	rows	that
you	are	working	with.	There	are	three	main	commands	that	you	are	able	to	work
with	in	order	to	make	this	happen	to	include:

1.	 Df1.append(df2):	This	is	going	to	allow	you	to	add	in	the	rows	from
df1	to	the	end	of	df2.	You	need	to	make	sure	that	the	columns	are
identical	before	you	start.

2.	 Df.concat([df1,	df2],	axis=1):	This	one	is	going	to	add	the	columns
that	are	in	df1	to	the	end	of	df2.

3.	 Df1.join(df2,	on=coll,	 how=’inner’):	This	 is	 going	 to	be	when	we
would	 like	 to	SQL	style	 join	 the	 columns	 that	 are	 in	df1	with	 the
columns	that	are	found	in	df2,	where	the	rows	that	are	for	cal	have
values	that	are	identical	to	one	another.

Of	course,	these	are	just	some	of	the	basic	commands	that	we	are	able	to	do	with
the	Pandas	library.	But	it	does	help	us	to	see	more	about	the	process	of	Pandas
and	how	 it	 is	 able	 to	 handle	 all	 of	 the	 different	 parts	 of	 data	 science	 and	data
analysis	 to	 get	 work	 done.	 Take	 some	 time	 to	 look	 at	 all	 of	 the	 features	 that
happen	with	the	Pandas	library,	and	how	you	are	able	to	use	this	for	your	own
benefit	as	well.



Chapter	6:	Bringing	Python	and	Machine	Learning
Together

There	are	a	lot	of	cool	things	that	we	are	able	to	explore	when	it	comes	to	both
the	 topics	 of	 machine	 learning	 and	 Python.	 You	 will	 find	 that	 both	 of	 these
topics	are	going	to	be	big	buzzwords	when	it	comes	to	the	world	of	business,	and
being	able	to	put	them	together	to	create	some	of	the	algorithms	and	models	that
you	need	in	data	science	can	make	your	analysis	so	much	easier	to	handle	than
ever	before.

When	you	work	with	machine	learning,	you	will	find	that	it	is	able	to	create	a	lot
of	great	algorithms	and	models	that	you	are	able	to	rely	on.	These	models,	once
they	have	been	trained	and	tested	in	the	proper	manner,	are	then	able	to	take	in
the	data	 that	you	present,	and	give	you	some	of	 the	great	 insights	 that	you	are
looking	for.

When	 these	 methods	 and	 models	 are	 set	 up	 in	 the	 proper	 manner,	 they	 will
ensure	that	a	business	is	able	to	make	some	smart	decisions,	decisions	about	how
to	market	 to	 their	 customers,	 how	 to	beat	out	other	 competitors	 in	 the	market,
decisions	on	where	to	relocate	or	where	to	open	up	another	building,	decisions
on	how	to	reach	their	customers	and	who	their	customers	are,	and	so	much	more.
There	 is	 a	 lot	 of	 information	 that	we	 are	 able	 to	 gather	 on	 our	 customers	 and
other	topics	from	the	big	data	that	we	collect,	and	the	algorithms	and	models	that
come	 from	machine	 learning	 are	 able	 to	 help	 us	 figure	 out	 the	 best	 course	 of
action	for	our	needs.

With	 this	 in	 mind,	 we	 have	 to	 think	 about	 how	we	 are	 going	 to	 create	 these
models,	and	how	we	are	able	to	get	them	to	run	properly.	This	is	not	always	an
easy	 task,	and	 this	 is	why	it	can	sometimes	 take	us	a	bit	of	 time	and	decisions
making	skills	 to	even	 figure	out	which	algorithm	we	would	 like	 to	work	with.
But	no	matter	which	machine	learning	algorithm	we	choose	to	go	with,	and	no
matter	if	we	choose	to	work	with	the	machine	learning	categories	of	supervised,
reinforcement,	or	unsupervised	machine	 learning,	we	have	 to	use	something	 to
help	create	and	run	these	algorithms.

This	 is	where	 the	Python	 language	 is	 going	 to	 come	 into	 play.	 It	 allows	us	 to
really	 open	 up	 a	 lot	 and	 figure	 out	 how	 to	 create	 some	of	 the	models	 and	 the
algorithms	that	we	need,	the	ones	that	are	going	to	help	us	to	actually	train,	test,
and	use	the	model	for	helping	us	to	make	some	smart	decisions	along	the	way.
This	is	not	always	as	easy	to	work	with	as	we	may	think,	but	when	it	comes	to



the	Python	language,	we	can	make	these	as	easy	as	possible,	and	get	some	of	the
great	benefits	that	we	are	looking	for	in	the	process.

There	are	a	lot	of	o	ways	that	the	Python	language	is	going	to	be	able	to	help	out
our	work	with	machine	learning	and	with	data	science.	And	recognizing	some	of
the	 importance	 that	 comes	with	 this	 kind	 of	 language	 is	 going	 to	make	 a	 big
difference	in	the	results	that	we	are	able	to	get	overall	as	well.	Some	of	the	ways
that	the	Python	language	is	able	to	help	us	create	strong	and	powerful	algorithms
and	models,	ones	 that	can	actually	 take	 the	data	we	present,	 learn	 from	 it,	 and
give	us	valuable	predictions	and	insights	include:

1.	 It	 is	 easy	 to	use	 and	 learn.	Machine	 learning	and	data	 science	are
hard	 topics	 to	 look	 over.	 While	 the	 concepts	 may	 seem	 pretty
standard	and	easy	to	understand,	the	actual	application	of	the	whole
thing	takes	some	time	to	adjust	and	learn	how	to	use.	This	is	part	of
why	 the	 Python	 language	 is	 such	 a	 popular	 choice	 with	 a	 lot	 of
different	programmers	and	data	scientists.	It	adds	in	a	level	of	ease
to	the	whole	process,	ensuring	that	we	are	able	to	handle	the	models
and	the	algorithms	without	trouble.

2.	 There	 are	 a	 lot	 of	 great	 libraries	 that	 are	 designed	 specifically	 to
handle	 machine	 learning	 and	 data	 science	 as	 a	 whole.	 When	 it
comes	 to	 coding	 languages,	 none	 are	 able	 to	 provide	 us	with	 the
libraries	 that	 we	 need	 to	 handle	machine	 learning,	 deep	 learning,
artificial	intelligence,	and	data	science	like	Python	does.	We	talked
about	Pandas	 in	 this	 library	and	how	 it	 can	help	us	 through	all	of
the	 stages	 of	 data	 analysis,	 but	 there	 are	 definitely	 a	 lot	 of	 other
options	that	we	can	add	to	the	Python	language	as	well.	The	hardest
part	with	this	is	choosing	which	language	is	going	to	be	the	best	for
our	 needs,	 and	which	 one	 can	 provide	 us	with	 the	most	 benefits;
there	is	definitely	a	lot	to	choose	from.

3.	 It	has	other	extensions	 to	get	 the	 job	done.	 In	addition	 to	some	of
the	 libraries	 that	 we	 are	 able	 to	 work	 with	 when	 it	 comes	 to	 the
Python	 language,	 you	 will	 find	 that	 there	 are	 a	 number	 of	 other
extensions	 that	 can	 be	 added	 into	 the	mix	 to	make	 sure	 that	 your
algorithms	and	models	in	Python	are	taken	care	of.	You	can	choose
from	a	variety	of	IDLE’s	compilers,	text	editors,	and	more	that	will
provide	you	with	all	of	the	features	that	you	are	looking	for.



4.	 There	 is	 a	 lot	 of	 power	 behind	 this	 language.	 As	 we	 discussed
earlier,	there	is	a	lot	of	power	that	comes	with	the	Python	language.
And	when	we	look	at	all	of	 the	extensions	and	libraries	 that	come
with	this	library,	it	is	easier	to	see	why	so	many	people	are	in	love
with	the	power	and	the	features	that	Python	has	to	offer	to	them.

5.	 It	 works	 well	 with	 other	 coding	 languages	 to	 get	 the	 job	 done.
There	 are	 a	 few	 options	when	 it	 comes	 to	working	with	machine
learning	 and	 data	 science	where	we	 are	 going	 to	 need	 a	 stronger
coding	 language	 to	finish	 things	up.	This	sometimes	happens	with
some	 of	 the	 neural	 networks	 and	 other	 algorithms.	 But	 we	 don’t
want	to	learn	a	brand-new	coding	language	in	order	to	get	this	done.
The	good	news	is	that	the	Python	language	can	be	used	in	a	manner
to	solve	this	problem.	It	will	allow	you	to	write	out	the	code	in	the
way	that	you	need,	in	the	Python	language,	and	then	with	the	help
of	 some	 extensions,	 such	 as	 the	 TensorFlow	 Python	 library,	 the
code	will	be	changed	 into	 the	second	code	 that	 is	needed,	making
the	whole	process	painless	and	easy,	and	not	requiring	you	to	learn
a	second	programming	language	in	the	process.

The	thing	to	remember	here	is	that	there	are	other	programming	languages	that
we	 are	 able	 to	 use	 with	machine	 learning	 and	 creating	 these	 algorithms.	 And
there	are	going	to	be	programmers	who	are	more	than	willing	to	use	some	of	the
others.	For	example,	 the	R	coding	 language	 is	another	one	 that	works	well	 for
some	 of	 these	 tasks,	 and	 the	 C	 language	 works	 well	 with	 one	 of	 the	 Python
languages	as	well.

Using	Python	is	one	of	the	best	options,	even	though	there	are	other	options,	to
help	us	deal	with	some	of	the	different	parts	of	our	data	science	project.	It	has	all
of	the	power	and	more	that	we	are	looking	for,	it	is	easy	to	learn	how	to	use,	and
it	 is	 the	 biggest	 and	 most	 common	 choice	 of	 most	 programmers	 and	 data
scientists	alike.

When	 it	 comes	 to	 working	 on	 a	 data	 science	 project	 and	 actually	 getting	 the
work	that	you	want	to	be	done	in	no	time,	the	choice	is	clear.	Machine	learning
and	 the	Python	coding	 language	go	hand	 in	hand.	When	you	combine	both	of
them	together	to	help	you	handle	your	projects,	you	will	find	that	the	process	is
easier,	and	the	insights	and	predictions	that	you	get	out	of	it	can	come	efficiently
and	quickly	as	well.



Chapter	7:	Common	Python	Machine	Learning
Algorithms	to	Focus	On

Neural	Networks
The	next	thing	that	we	are	going	to	spend	some	time	on	here	is	how	to	create	our
own	neural	networks.	This	 is	 a	great	 topic	 to	 explore	because	 there	 is	 a	 lot	 of
work	behind	these	networks,	and	they	can	help	us	to	handle	a	lot	of	the	work	that
we	are	trying	to	get	done	in	our	coding	and	with	our	models.	You	will	find	that
when	these	are	set	up	in	the	proper	manner,	they	will	allow	us	to	create	a	model
that	is	able	to	learn	on	its	own,	and	that	can	form	connections	and	remember	in	a
manner	that	is	similar	to	what	we	see	with	a	human.

When	we	work	with	 the	neural	network,	we	will	 see	 that	each	of	 the	different
layers	 that	 the	system	goes	 through	will	spend	a	bit	of	 time,	checking	to	see	 if
there	is	a	pattern	there,	such	as	a	pattern	in	an	image.	If	the	system	is	able	to	see
that	 there	 is	 a	pattern	when	 it	 comes	 to	 the	next	 layer,	 it	 is	 then	going	 to	 start
setting	itself	up	to	move	to	the	next	layer.	This	process	will	continue	on	and	one,
with	one	layer	after	another,	until	the	neural	network	is	out	of	layers	and	it	has
created	an	algorithm	that	we	can	work	with.

We	are	going	to	focus	mainly	on	how	the	neural	network	is	going	to	work	when
it	 comes	 to	 creating	 image	 recognition	 and	 the	 way	 that	 the	 system	 will	 go
through	all	of	the	various	layers	to	figure	out	what	is	in	the	image.	There	are	a
lot	of	other	methods	we	can	use	though	in	order	to	see	the	amazing	tactics	and
techniques	that	come	with	neural	networks	so	keep	these	I	mind.

When	the	image	has	been	looked	over	and	the	algorithm	can	come	back	with	a
good	prediction	of	what	 is	 inside	 the	 image	 (this	 is	 going	 to	happen	when	 the
algorithm	has	stopped	seeing	a	new	pattern	in	the	image),	there	are	going	to	be	a
few	different	actions	that	we	are	able	to	see	based	on	how	we	set	up	the	program
to	work.

Now,	 if	 your	 algorithm	 has	 been	 able	 to	 go	 through	 and	make	 it	 through	 the
whole	process	that	we	talked	about,	and	when	it	saw	that	it	was	successful	with
sorting	 through	 the	different	 layers	 that	 it	needed,	 then	 it	 is	going	 to	come	out
with	a	prediction	for	us	to	look	at.	If	this	prediction	does	turn	out	to	be	correct,
then	 the	 neurons	 that	 are	 in	 the	 system	 are	 going	 to	 strengthen	 and	 remember
that	decision	 for	 later	on.	The	more	 times	 that	 the	algorithm	goes	 through	 this
process,	and	the	more	times	than	it	is	right,	the	better	it	will	be	at	getting	all	of



this	done.

The	reason	that	we	will	see	this	kind	of	method	work	for	our	needs	is	that	it	is
run	by	 that	 artificial	 intelligence	 that	we	 talked	about	before.	With	 the	help	of
artificial	 intelligence	 and	machine	 learning,	 we	 are	 able	 to	 create	 some	 pretty
strong	associations	between	the	patterns	and	the	objects	that	we	are	working	on.
And	of	course,	like	with	many	of	the	other	algorithms	that	we	can	work	within
machine	learning,	the	more	times	than	the	system	is	able	to	look	at	those	images,
and	make	predictions	that	are	correct,	the	more	efficient	the	system	will	become
when	you	use	it	the	next	time.

All	of	the	information	that	you	need	to	use	for	the	facial	recognition	program	is
not	going	 to	be	available	 to	you	ahead	of	 time	with	 this	method.	But	you	 still
have	a	lot	of	power	here	because	you	can	use	the	neural	network	to	help	teach
the	computer	how	it	is	supposed	to	recognize	the	right	faces,	even	if	you	don’t
have	all	of	the	right	information	ahead	of	time.	it	is	also	a	good	method	to	work
with,	and	 really	effective	when	you	would	 like	 to	work	with	 some	 recognition
software	 that	can	help	us	 look	at	different	animals,	one	 that	can	define	 the	car
models,	and	so	much	more.

Depending	on	the	kind	of	project	that	you	are	working	on,	and	what	information
you	 want	 to	 get	 out	 of	 that	 data	 there	 could	 potentially	 be	 a	 lot	 of	 different
advantages	that	you	are	able	to	get	from	this	method.	One	of	the	advantages	that
draw	data	scientists	to	this	method	is	that	you	can	use	it	without	having	to	be	in
complete	control	over	the	statistics	of	that	algorithm.	Even	without	this,	you	will
find	that	the	neural	network	is	able	to	learn	and	figure	out	the	connections	that
are	there	and	provide	you	with	a	good	prediction	in	the	end.

Even	with	some	of	the	advantages	of	the	neural	network,	it	is	also	going	to	come
to	us	with	some	disadvantages	that	we	need	to	be	aware	of.	You	may	find	that
the	computing	power	that	is	needed	for	this	kind	of	algorithm	is	often	too	high
for	 the	 company,	 or	 at	 least	 for	 the	 data,	 that	 needs	 to	 be	 handled.	 For	 some
situations,	this	kind	of	algorithm,	although	it	presents	a	lot	of	potentials	and	can
be	really	neat,	is	not	going	to	be	worth	the	effort.

K-Means	Clustering
No	 discussion	 on	 Python	 Machine	 learning	 is	 going	 to	 be	 complete	 without
looking	at	an	example	of	a	clustering	technique.	These	are	often	going	to	rely	on
the	scatter	plot	visual	that	we	will	talk	about	later	in	this	guidebook,	and	can	give
you	 a	 better	 idea	 of	 how	 the	 data	 points	 are	 going	 to	 come	 together,	 and	 the



relationship	that	they	have	with	one	another	as	well.	This	is	going	to	be	a	great
way	for	us	to	see	the	results	of	our	data	in	a	fast	and	effective	manner,	and	often
it	 can	present	 itself	 in	 a	manner	 that	we	 are	 able	 to	 easily	 understand	 as	well.
There	are	a	lot	of	times	when	the	clustering	method	is	going	to	be	the	right	one
for	you,	and	this	is	a	great	place	to	start.

Clustering	 is	a	great	option	 to	use,	and	 it	gives	us	a	good	example	of	working
with	 unsupervised	 machine	 learning.	 This	 method	 is	 going	 to	 be	 applied	 any
time	 the	data	you	want	 to	use	 isn’t	 labeled	ahead	of	 time	for	you.	The	goal	of
using	 this	 in	machine	 learning	 is	 to	make	 it	 easier	 for	 someone	 to	 identify	 the
clusters	or	the	groups	that	are	found	inside	a	set	of	data.

The	main	purpose	of	working	with	these	clusters	is	that	the	objects	that	fall	into
one	cluster	will	be	related	in	a	close	manner	to	all	of	the	other	points	that	fall	in
there	as	well.	And	then	all	of	the	objects	that	are	in	one	cluster	are	not	going	to
have	much,	if	anything,	in	common	with	the	objects	in	another	cluster.	This	is	an
important	metric	to	look	out	for	because	it	shows	us	how	strong	the	relationship
is	between	two	or	more	objects	in	your	set	of	data.

This	idea	of	clustering,	especially	with	the	K-means	clustering	method,	is	going
to	be	used	often	in	the	process	of	data	mining,	and	this	is	even	truer	if	the	data
mining	 is	exploratory.	 It	 could	also	have	some	use	with	other	 fields,	 including
computer	 graphics,	 data	 compression,	machine	 learning,	 bioinformatics,	 image
analysis,	pattern	recognition,	and	information	retrieval	to	name	a	few	options.

The	 clustering	 algorithm	 is	 then	 going	 to	 start	 forming	 some	 clusters	 that	 are
based	on	the	data	and	how	similar	the	different	parts	of	it	are	going	to	be.	When
we	get	to	this	point,	the	programmers	have	to	figure	out	what	they	want	to	place
as	the	value	of	K,	or	the	number	of	clusters	they	would	like	to	work	with.	You
get	 to	 choose	 the	cluster	 amount	 and	 should	base	 it	on	 the	data	you	have.	For
example,	if	you	are	dividing	up	your	information	into	the	genders,	then	you	need
two	 clusters.	 If	 you	 are	 dividing	 up	 the	 information	 based	 on	 the	 age	 of	 your
customers	or	another	factor,	then	you	may	need	more	clusters	done.

When	we	reach	this	point,	you	will	see	that	the	K-Means	clustering	is	going	to
start	forming,	after	you	have	been	able	to	present	the	data,	and	you	have	figured
out	 how	many	 clusters	 you	would	 like	 to	work	with,	 is	 going	 to	go	 through	 a
process	that	has	three	steps.	These	three	steps	are	going	to	be	iterative	to	help	the
process	move	along,	and	they	will	include:



1.	 You	 can	 start	 out	with	 the	 Euclidian	 distance.	 This	 has	 to	 be	 the
distance	that	shows	up	between	each	of	your	various	data	instances,
and	 the	 centroids	 that	 are	 there	 for	 each	 cluster	 you	 are	 working
with.

2.	 You	can	 then	assign	 the	 instances	of	 the	data	 to	 the	cluster	of	 the
centroid,	 working	 with	 the	 nearest	 possible	 distance	 that	 you	 are
able	to	find	in	the	process	as	well.

3.	 Now	you	can	work	on	calculating	 the	new	values	of	 the	centroid,
and	this	part	will	be	able	to	figure	this	out	depending	on	the	mean
values	of	the	coordinates	of	the	data	instances	from	the	cluster	that
you	are	working	with.

The	KNN	Algorithm
Another	 algorithm	 that	 is	 fairly	 popular	 to	 work	 with	 is	 known	 as	 the	 KNN
algorithm,	 or	K-Nearest	Neighbors	 algorithm.	 There	 is	 a	 lot	 of	 potentials	 that
come	with	 this	one,	and	when	we	are	able	 to	use	 it	 in	 the	proper	manner,	you
will	find	that	it	is	able	to	help	us	to	get	a	lot	of	work	done	in	the	process	as	well.
With	the	KNN	algorithm,	you	have	a	new	goal	of	searching	through	the	data	you
have	 gathered	 and	 then	 find	 out	 the	 k	 most	 similar	 examples	 of	 the	 chosen
instance	that	you	want	to	learn	more	about.

Once	this	has	been	accomplished	and	we	are	able	to	get	the	work	done,	you	will
be	 able	 to	 use	 this	 algorithm,	 even	 though	 it	may	 only	 see	 a	 small	 amount	 of
success,	 in	 order	 to	 look	 through	 all	 of	 the	 information	 that	 is	 there,	 and
summarize	it	in	a	manner	that	is	easier	to	understand	overall.	At	the	end	of	this,
and	when	the	algorithm	is	done,	you	will	be	able	to	use	these	results	to	give	you
some	of	the	insights	and	predictions	that	you	need.

Any	time	that	you	decide	to	work	with	this	kind	of	model,	you	will	work	with	a
kind	of	learning	that	is	set	up	to	be	pretty	competitive	with	the	different	points.
This	 is	 important	because	 it	 is	going	 to	make	sure	 that	all	of	 the	parts	 that	are
present	will	compete	with	one	another	in	the	model.	This	is	a	great	thing	for	you
because	it	will	provide	us	with	the	best	predictions	based	on	the	information	that
you	provide	to	the	algorithm.

The	KNN	algorithm	is	nice	because	it	helps	us	to	work	on	a	few	tasks	that	we
may	not	see	with	some	of	the	other	algorithms	that	we	can	look	over	in	the	next
few	chapters.	For	example,	in	some	cases,	it	can	be	seen	as	an	approach	that	is	a



bit	lazier	to	work	with	mainly	because	it	is	not	meant	to	create	any	of	the	models
that	we	need	here,	at	least	not	ahead	of	time.	You	have	to	go	in	and	ask	for	it	to
make	 a	 brand-new	 prediction.	Depending	 on	 the	 situation	we	want	 to	 use	 the
algorithm	for,	the	prediction	will	make	sure	that	the	data	we	are	working	with	is
a	new	and	current	as	possible	each	time,	and	then	will	kick	out	a	new	prediction
when	you	need	to.

You	 will	 find	 that	 there	 are	 a	 lot	 of	 benefits	 that	 come	 with	 using	 the	 KNN
algorithm	 for	 your	 needs.	 For	 example,	 you	 will	 find	 that	 this	 algorithm	 is	 a
great	one	to	use	to	cut	through	some	of	the	noise	found	in	your	set	of	data.	You
always	have	 to	watch	out	 for	 the	noise	and	some	of	 the	unneeded	outliers	 that
show	up	in	your	data,	and	the	KNN	algorithm	is	one	of	the	best	options	that	can
do	this.	At	the	same	time,	it	can	handle	large	amounts	of	data	in	an	orderly	and
quick	manner,	which	makes	 it	perfect	 if	you	really	have	a	 ton	of	data	 that	you
want	to	get	through.

Of	course,	there	are	a	few	times	when	you	will	not	want	to	use	this	algorithm	for
some	of	the	work	you	would	like	to	accomplish.	Like	with	the	neural	networks
that	 we	 talked	 about	 above,	 the	 cost	 of	 computing	 this	 model	 is	 going	 to	 be
higher,	which	makes	 it	 harder	 for	 some	programmers	 to	 decide	 to	 use	 it.	You
have	 to	 weigh	 the	 costs	 with	 the	 benefits	 to	 determine	 if	 this	 is	 the	 right
algorithm	for	you	to	use.

As	we	will	see	as	we	work	through	this	guidebook,	and	from	some	of	the	other
algorithms	we	discuss	above,	there	are	a	lot	of	different	algorithms	that	we	are
able	to	focus	our	time	and	energy	on,	and	that	work	with	machine	learning,	even
though	they	all	work	in	different	manners.	Some	of	the	steps	that	we	are	able	to
use	in	order	to	get	the	KNN	algorithm	to	work	well	include	the	following:

1.	 Load	the	data	into	the	algorithm	for	it	to	read	through.

2.	 Initialize	the	value	that	you	are	going	to	use	and	rely	on	for	k.

3.	 When	you	are	ready	to	get	the	predicted	class,	iteration	from	one	to
the	total	number	of	the	data	points	that	you	use	for	training,	you	can
use	the	following	steps	to	help.

a.	 Start	by	calculating	the	distance	that	is	in	between	each
of	your	test	data,	and	each	row	of	your	training	data.	We
are	 going	 to	 work	 with	 the	 Euclidean	 distance	 as	 our
metric	 for	distance	since	 it’s	 the	most	popular	method.



Some	of	the	other	metrics	that	you	may	choose	to	work
with	here	include	the	cosine	and	Chebyshev.

b.	 Sort	 the	 calculated	distances	 going	 in	 ascending	order,
based	on	their	distance	values.

c.	 Get	the	k	rows	from	the	sorted	array.

d.	 Get	the	most	frequent	class	for	these	rows.

e.	 Return	back	the	class	prediction.

These	 are	 just	 a	 few	of	 the	different	machine	 learning	 algorithms	 that	 you	 are
able	 to	work	with.	There	 are	 a	 ton	more	 but	 these	 help	 us	 to	 see	 some	of	 the
different	categories	of	machine	learning	at	work	and	can	make	it	easier	for	us	to
handle	 some	of	 the	different	 things	 that	 come	with	machine	 learning	 and	with
using	the	Python	language	on	our	data	science	project.	Each	of	these	algorithms
and	many	more	are	going	to	be	able	to	use	the	Python	language	and	some	of	the
libraries	of	Python	to	help	us	get	the	work	done.	When	you	are	ready	to	work	on
your	analysis	with	the	help	of	the	Python	language,	make	sure	to	check	out	some
of	the	options	above	to	help	you	get	started.



Chapter	8:	The	Matplotlib	Extension	and	How	It
Helps	Your	Visualizations

When	it	comes	to	working	on	your	data	analysis,	creating	visualizations	can	help
you	out	in	so	many	ways.	But	before	we	can	create	these	visualizations,	we	need
to	 know	 which	 tools	 will	 make	 this	 happen.	 With	 the	 Python	 language,	 the
Matplotlib	library	is	one	of	the	best	options	to	work	with	to	help	make	sure	that
we	can	create	 the	graphs	and	charts	and	other	visuals	 that	we	need	 in	no	 time.
Let’s	explore	a	bit	about	what	this	library	is	all	about,	and	then	we	can	look	in
the	next	chapter	at	some	of	the	different	codes	that	can	help	you	get	these	visuals
created.

Matplotlib	 is	a	plotting	 library	from	Python	that	can	be	used	 to	create	some	of
your	 own	 2D	 graphics.	 It	 is	 usable	 in	 many	 different	 situations	 including	 the
Python	scripts,	application	servers,	Python	shell,	and	other	of	the	toolkits	that	are
available	for	the	graphical	user	interface.	In	addition	to	working	with	the	basics
of	 the	 matplotlib	 library,	 there	 are	 going	 to	 be	 a	 few	 other	 toolkits	 that	 are
available	here,	and	they	will	help	you	to	extend	out	some	of	the	functionality	of
matplotlib	as	well.	Some	of	these	are	going	to	be	separate	downloads,	and	others
come	with	the	source	code	of	this	library,	even	though	their	dependencies	will	be
different.	some	of	the	options	that	you	have	when	it	comes	to	other	toolkits	that
work	well	with	this	library	include:

1.	 Basemap:	 This	 is	 a	 toolkit	 to	 help	 out	 with	 map	 plotting.	 It	 can
work	with	 a	 lot	 of	map	 projections,	 coastlines,	 and	 even	 political
boundaries.

2.	 Cartopy:	This	is	going	to	be	a	mapping	library	that	is	able	to	feature
object-oriented	 map	 projection	 definitions,	 along	 with	 some
arbitrary	 point,	 line,	 polygon,	 and	 image	 transformation
capabilities.

3.	 Excel	 Tools:	 This	 is	 going	 to	 provide	 us	 with	 some	 utilities	 to
exchange	the	data	that	we	want	with	Excel	if	needed.

4.	 Mplot3D:	This	is	an	extension	that	comes	with	this	library	to	help
us	switch	over	to	some	of	the	3D	plots	that	we	want	to	handle.

5.	 Natgrid:	This	is	an	interface	that	is	going	to	make	it	easier	for	us	to
work	on	irregular	gridding	of	the	spaced	data.



As	we	work	through	some	of	the	work	that	we	want	to	do	with	Matplotlib,	we
will	find	that	it	is	one	of	the	best	ways	for	us	to	work	with	our	data	visuals	and
work	 to	 make	 sure	 that	 those	 in	 charge	 of	 decisions	 in	 a	 company	 really
understand	the	data	they	are	presented	with.	Just	by	looking	at	the	graph,	which
needs	 some	 basic	 coding	 to	 solve	 with	 this	 library,	 you	 can	 figure	 out	 the
relationships	that	show	up	in	the	data,	and	make	some	of	the	decisions	that	you
need	from	there.

There	 are	 a	 lot	 of	 times	when	 you	will	 find	 that	 working	with	 the	matplotlib
extension	of	Python	is	going	to	help	you	get	your	work	done.	There	is	often	a	lot
of	data	that	your	business	needs	to	sort	through,	at	least	if	you	were	successful
with	some	of	your	work	of	finding	and	gathering	data.	But	then	comes	the	hard
part.	You	need	 to	be	able	 to	figure	out	what	 insights	and	more	are	 in	 that	data
and	work	 from	 there	 to	make	 some	 of	 the	 accurate	 predictions	 that	will	 drive
your	business	forward	in	the	future.

We	have	talked	a	bit	about	some	of	the	work	that	you	can	do	with	the	analysis
part.	But	now	it	is	time	for	us	to	take	a	look	at	the	visuals	as	well.	Even	with	the
analysis	 done	 and	 all	 of	 the	 research	 compressed	 to	 show	 the	 insights	 and
predictions	 that	 the	 algorithm	 came	up	with	 about	 that	 data,	we	 still	may	 find
that	our	report	or	our	spreadsheets	can	be	pages	long.	Those	who	are	responsible
for	making	some	of	the	big	decisions	in	the	business	do	not	want	to	go	through
and	read	all	of	that	information	and	many	may	not	have	the	technical	knowledge
to	fully	understand	what	is	inside	the	data	anyway.

A	 better	 method	 is	 to	 include	 visuals	 when	 necessary	 with	 the	 data.	 There	 is
nothing	wrong	with	the	reports,	and	adding	them	as	the	appendix	to	your	report
is	important	here	as	well.	It	helps	to	back	up	the	insights	and	recommendations
that	the	data	scientist	gives.	But	adding	in	the	visuals	can	take	the	information	to
another	 level,	 and	will	 ensure	 that	you	can	 really	understand	what	 is	going	on
within	that	analysis.

For	the	most	part,	people	are	able	to	understand	pictures	and	visuals	better	and
more	efficiently	than	they	are	able	to	understand	lots	of	words	in	a	report.	This	is
why	 we	 can	 create	 an	 image	 or	 another	 visual	 and	 understand	 the	 complex
information	in	just	a	few	minutes,	compared	to	spending	hours	pouring	over	the
rest	 of	 the	 report.	 This	 is	 just	 how	 the	 human	 brain	 is	 wired	 to	 work	 for	 us.
Having	 the	 option	 to	work	with	 a	 visual	 and	 to	 help	 us	 create	 this	 visual	 can
make	a	big	difference	when	it	 is	 time	to	handle	all	of	 that	complex	data	in	our
analysis.



And	this	is	where	the	matplotlib	library	is	going	to	come	into	play.	It	is	there	to
help	us	create	some	of	the	visuals	that	we	need	in	the	process.	With	the	help	of
matplotlib,	 we	 can	 take	 some	 of	 the	 predictions	 and	 insights	 and	 other
information	that	we	are	able	to	get	out	of	the	analysis,	and	then	use	those	in	our
graphs.	And	with	the	right	Python	coding,	we	are	able	to	get	the	library	to	do	all
of	the	work	for	us.

Matplotlib	is	known	as	one	of	the	plotting	libraries	that	work	with	Python	and	it
is	 going	 to	work	 as	 a	 numerical	mathematics	 extension	 of	 the	 library	NumPy.
NumPy	is	an	 important	 library	when	 it	comes	 to	machine	 learning	because	 the
arrays	 found	 inside	can	work	with	many	of	 the	other	 libraries	 that	we	want	 to
focus	on.	If	you	plan	to	do	any	kind	of	work	in	data	science,	it	 is	often	best	to
just	 install	 the	NumPy	 library	 right	 away	 and	 have	 it	 available	 for	 any	 of	 the
other	libraries,	including	matplotlib,	that	you	would	like	to	work	with	as	we	go
through	this	process.

Back	to	Matplotlib.	This	 is	going	to	be	an	API	that	 is	object-oriented,	 just	 like
Python,	and	it	is	able	to	embed	plots	into	the	applications.	This	can	be	done	with
a	variety	of	general-purpose	GUI	 toolkits	 to	ensure	 that	we	are	able	 to	get	 the
work	accomplished.	There	is	also	a	type	of	interface	that	is	known	as	pylab	that
is	going	 to	be	based	on	a	 state	machine	 similar	 to	what	we	see	with	OpenGL.
This	interface	is	designed	to	resemble	what	is	found	with	the	library	MATLAB,
though	its	use	is	discouraged	as	well.

This	 was	 a	 library	 that	 was	 originally	 written	 by	 the	 programmer	 John.	 D
Hunter,	 and	 since	 that	 time	has	developed	 a	 large	 community	of	 programmers
and	other	developers	who	are	interested	in	not	only	working	on	this	 library	for
some	 of	 their	 own	 needs,	 but	 also	 working	 to	 develop	 the	 library,	 add	 new
features,	and	make	sure	 that	 it	 is	working	properly.	This	helps	us	 to	know	and
have	the	peace	of	mind	that	this	library	is	going	to	work	for	us	any	time	that	we
need	to	create	one	of	our	visuals.

If	you	want	to	work	with	this	library,	it	is	important	to	make	sure	that	you	have
the	 right	 version	 of	 Python	 installed	 and	 working	 on	 your	 computer.	 If	 you
recently	 added	 Python	 to	 your	 computer	 or	 system,	 then	 it	 is	 likely	 that	 the
version	number	is	going	to	be	just	fine.	But	keep	in	mind	that	as	of	June	2017,
matplotlib	is	able	to	support	Python	versions	2.7	to	3.6.	If	you	need	a	version	to
work	with	Python	2.6	then	Matplotlib	1.4	is	able	to	help	with	this,	but	according
to	 developers	 of	 this	 product,	 the	 support	 of	 Python	 2	 is	 not	 going	 to	 go	 past
2020.	If	you	want	a	version	of	Matplotlib	 that	 is	up	 to	date	and	going	 to	work
well	on	your	projects,	then	you	have	to	consider	updating	the	version	of	Python



that	you	are	using.

The	good	news	is	that	for	most	people,	this	is	not	going	to	be	that	big	of	a	deal.
Most	programmers	who	are	working	with	Python	for	data	science	are	going	 to
have	one	of	the	versions	of	Python	3,	usually	the	newest	version	at	the	time	they
installed	 it.	And	Matplotlib	works	 perfectly	with	 this	 version,	 and	will	 for	 the
future.

One	 final	 thing	 that	 we	 need	 to	 take	 a	 look	 at	 in	 this	 chapter	 is	 how	 the
Matplotlib	library	is	able	to	compare	with	the	MATLAB	library.	There	are	a	lot
of	 similarities	 between	 the	 two,	 though	 most	 people	 agree	 that	 matplotlib	 is
going	to	be	the	best	one	to	work	with	overall.	But	there	are	some	ways	to	turn
the	matplotlib	library	into	a	module	that	is	similar	to	the	interface	that	we	find	on
MATLAB,	 and	 this	 is	 done	with	 the	 help	 of	 the	 Pyplot	module.	Matplotlib	 is
designed	to	be	as	usable	as	we	are	able	to	see	with	MATLAB,	with	the	ability	to
use	Python	and	the	advantage	of	it	being	open-source	and	free	to	use	at	the	same
time.

As	 we	 can	 see	 here,	 there	 are	 a	 lot	 of	 benefits	 that	 can	 come	with	 using	 the
matplotlib	library.	Any	time	that	you	would	like	to	work	with	visuals	to	help	you
better	understand	some	of	the	complex	relationships	that	are	showing	up	in	your
data.	 It	 is	much	easier	 to	 read	 through	 some	of	 the	charts	 and	graphs	 that	you
have	available,	ones	 that	with	 the	help	of	Python	can	 take	all	of	your	data	and
turn	 it	 into	 the	 form	 of	 a	 visual	 for	 you,	 and	 then	 see	 what	 information	 and
insights	are	found	in	your	data.

It	is	possible	for	someone	to	go	through	and	manually	read	through	the	data.	But
you	either	need	to	really	cut	down	on	the	amount	of	data	that	you	rely	on	(and
how	do	you	make	the	determination	of	what	is	the	most	important),	or	you	find
that	it	can	take	years	and	the	information	that	is	taken	out	of	that	data	becomes
worthless.	Or,	you	can	add	 the	matplotlib	 library	 to	some	of	your	data	science
work	 and	 get	 a	 graph	 or	 a	 table	 or	 another	 visual	 done	 in	 a	 few	minutes,	 and
have	all	of	the	results	that	you	need	in	no	time!



Chapter	9:	Creating	Your	Own	Data	Analysis
Visualizations

The	next	thing	that	we	need	to	take	a	look	at	is	creating	our	own	visuals.	While
the	other	steps	of	our	data	analysis	will	be	important.	But	one	of	the	best	ways
that	we	 are	 able	 to	 handle	 our	 analysis,	 and	make	 sure	 that	we	 are	 seeing	 the
complex	 relationships	 that	 show	 up	 in	 our	 analysis,	 is	 to	 work	 with
visualizations.	These	visuals	are	going	to	take	all	of	the	information	that	we	have
collected	and	found	with	our	data	analysis	and	puts	it	in	a	format	that	is	easier	to
understand	overall.

When	it	is	time	to	make	decisions	based	on	the	data	that	you	have	collected	and
analyzed,	visuals	can	make	it	a	lot	easier	to	go	through	and	complete	this	kind	of
process.	 We	 could	 look	 at	 spreadsheets	 and	 reports	 in	 order	 to	 get	 the
information,	but	for	the	most	part,	working	with	visuals	will	be	one	of	the	best
ways	to	handle	your	data	and	ensure	that	you	are	able	to	understand	the	data	that
you	have	at	that	time.

You	will	find	that	there	are	a	lot	of	different	types	of	visuals	that	you	are	able	to
work	with	during	 the	data	analysis.	And	 the	one	 that	you	choose	 to	work	with
will	depend	on	the	kind	of	data	that	you	want	to	look	through	as	well.	There	are
a	 lot	of	good	options,	 so	we	are	going	 to	spend	some	 time	here	 looking	at	 the
different	options,	and	the	coding	that	you	need	to	use	in	order	to	see	success	with
data	visualization.

Box	Plots
The	first	option	that	we	are	going	to	take	a	look	at	is	the	box	plot.	When	we	want
to	 take	 some	 time	 to	 gain	 a	 better	 look	 at	 the	 standard	 deviation	 of	 our
information,	then	the	box	plot	is	going	to	work	the	way	that	we	want.	Or	if	we
would	 like	 to	 look	at	 the	median	of	our	data,	 the	mean,	or	how	 the	outliers	 fit
into	the	data	we	are	working	with.

The	box	plot	 is	going	 to	be	useful	 for	some	of	 these	situations	and	more.	This
kind	 of	 plot	 is	 going	 to	 help	 us	 to	 see	 some	more	 of	 the	 information	 and	 the
situations	that	we	are	dealing	with.	The	bottom	and	the	top	of	a	solid-lined	box	is
going	 to	help	us	 see	where	 the	 first	 and	 the	 third	quartiles.	And	 then	 the	band
that	 is	going	 to	be	 right	 inside	of	your	box	 is	going	 to	be	 seen	as	 the	median,
which	is	also	the	second	quantile.	Then	we	have	some	whiskers,	which	are	going
to	be	the	dashed	lines	that	are	able	to	show	up	with	the	bars	that	are	on	the	end,



and	you	will	notice	 that	 they	extend	from	the	box	 to	show	us	what	 range	 is	 in
that	data.

While	this	may	seem	like	a	lot	that	will	show	up	in	a	chart	or	a	graph,	it	is	going
to	provide	us	with	some	of	the	information	that	we	need,	all	in	one	place.	It	can
show	us	where	the	outliers	are,	and	how	strong	and	important	these	are.	And	we
are	able	to	provide	a	good	amount	of	insight	into	the	data	that	we	were	able	to
collect.

Since	our	box	plot	is	going	to	be	drawn	out	and	will	be	different	for	each	group
or	each	variable,	you	will	find	that	it	is	actually	pretty	easy	for	us	to	set	up.	The
x_data	is	going	to	provide	us	with	a	nice	list	of	the	groups	or	the	variables	that
we	want	 to	work	with.	 Then	we	 are	 able	 to	work	with	what	 is	 known	 as	 the
Matlplotlib	function	boxplot()	to	make	a	box	plot	for	all	of	the	columns	and	the
y_data	or	each	vector	in	the	sequence	y_data.	This	means	that	each	value	that	is
in	the	x_data	is	going	to	correspond	to	a	column	or	a	vector	that	is	in	the	y_data.
All	that	we	are	able	to	set	these	up	with	are	the	aesthetics	that	we	are	going	to
see	in	the	plot.

Bar	Plot
The	next	type	of	visual	that	we	are	going	to	take	a	look	at	is	known	as	the	bar
plot.	These	are	going	to	be	slightly	different	than	what	we	may	see	with	the	other
options	that	we	will	spend	our	time	on.	But	they	are	important	and	can	be	used
on	a	regular	basis.	We	will	find	that	the	bar	plot	is	going	to	be	effective	when	we
are	 working	 with	 categorical	 data,	 especially	 when	 we	 don’t	 have	 too	 many
categories,	usually	fewer	than	ten	in	all.

The	 idea	 that	comes	with	 this	one	 is	 that	 if	we	do	add	 in	 too	many	categories,
and	too	many	bars,	that	show	up	on	that	graph,	then	your	graph	and	visual	will
turn	 into	 something	 that	 is	 cluttered,	 and	 this	 makes	 it	 hard	 to	 see	 what	 is
actually	in	the	information	that	we	want.	This	kind	of	visual	is	going	to	be	great
to	handle	some	of	your	categorical	data	because	you	can	use	them	as	a	way	to
see	 the	differences	 in	 the	categories	 that	you	explored.	You	don’t	have	 to	 read
through	all	of	that	data	to	figure	things	out,	you	can	just	look	through	all	of	the
data	that	you	have	on	a	visual	and	work	from	there.

Now,	there	are	going	to	be	three	different	types	of	bar	plots	that	we	are	able	to
work	at,	and	the	one	that	you	want	to	work	with	will	depend	on	the	information
that	we	want	to	sort	through,	and	what	we	want	to	be	able	to	see	in	the	visual.
The	three	that	we	are	going	to	take	a	look	at	is	the	regular,	grouped,	and	stacked.



We	can	 look	 through	 the	code	for	each	of	 those	as	we	go	 through	 this	process
below.

First	 on	 the	 list	 is	 going	 to	 be	 the	 regular	 bar	 plot	 we	 are	 going	 to	 use	 the
barplot()	function,	and	we	will	see	that	the	x_data	is	going	to	represent	for	us	the
tickers	on	the	x-axis	and	the	y_data	represents	the	height	of	the	bar	as	it	falls	on
the	y-axis.	The	error	bar	is	going	to	be	there	with	this	one	as	well	and	it	becomes
the	extra	line	that	is	centered	on	each	bar.	Often	it	is	drawn	into	the	chart	to	help
us	show	what	the	standard	deviation	is	going	to	be	for	our	own	data.

The	next	option	that	we	are	able	to	take	a	look	at	 is	known	as	the	grouped	bar
plot.	This	one	is	slightly	different	because	it	allows	us	to	go	through	our	data	and
compare	multiple	categorical	variables.	The	first	variable	that	we	would	want	to
compare	would	be	the	way	that	the	scores	will	vary	by	group.	We	are	also	able
to	work	on	comparing	the	scores	and	how	they	are	going	to	compare	based	on
the	genders	with	the	colors.

Taking	a	 look	at	 the	code,	we	will	notice	that	 the	variable	of	y_data_list	 is	not
going	to	be	a	list	of	lists	like	we	may	think.	Instead,	it	is	going	to	help	us	to	look
towards	our	sub	 list	 in	order	 to	see	which	groups	out	 there	are	going	 to	be	 the
most	important	for	our	needs.	From	here,	we	are	able	to	loop	through	each	of	the
groups,	and	for	each	of	these	groups,	we	are	going	to	draw	the	needed	to	ticks	to
show	on	your	x-axis.	You	can	even	color-code	this	in	the	graph	to	make	it	easier
to	understand	and	follow.

And	finally,	we	can	work	with	a	bar	plot	that	is	known	as	the	stacked	bar	plots.
These	bar	plots	are	going	to	be	the	ones	that	a	programmer	will	use	when	they
would	like	to	do	a	visual	of	how	the	different	variables	are	made-up.	Any	time
that	we	focus	on	the	stacked	bar	plot,	it	is	time	for	us	to	use	this	to	compare	the
load	on	the	server	from	one	day,	or	one	week,	over	to	the	next.

With	the	stacks	being	color-coded,	it	is	easier	to	see	and	understand	which	of	our
servers	are	the	ones	we	use	the	most	each	day,	whether	these	changes	happen	in
the	use	through	the	week,	and	how	the	loads	go	with	comparison	to	the	others	on
all	 of	 these	 days.	 The	 code	 that	 we	 will	 see	 with	 this	 one	 is	 similar	 to	 the
grouped	bar	plot	from	before.	We	can	then	loop	through	each	of	the	groups,	but
we	 will	 choose	 during	 this	 to	 draw	 some	 new	 bars	 on	 top	 of	 the	 older	 ones,
rather	than	beside	them.

Histograms



There	is	a	lot	 that	we	are	able	to	do	when	it	comes	to	creating	one	of	our	own
histograms.	This	one	 is	going	 to	help	us	get	a	better	 idea	of	 the	distribution	of
any	data	point	we	are	working	with.	We	can	look	at	it	to	see	how	students	scored
on	a	test	and	where	the	average,	or	most	students,	would	fall	on	the	chart.	This
can	add	to	better	planning	for	the	teacher	and	the	district	and	can	ensure	that	the
students	are	getting	the	best	in	education	the	whole	time.

There	are	a	 few	parameters	 that	we	need	 to	work	with	 to	help	us	 to	create	our
own	histogram.	The	coding	that	we	need	to	use	for	our	histogram	is	going	to	be
below:

def	histogram(data,	n_bins,	cumulative=False,	x_label	=	"",	y_label	=	"",	title	=
""):

_,	ax	=	plt.subplots()
ax.hist(data,	n_bins	=	n_bins,	cumulative	=	cumulative,	color	=	'#539caf')
ax.set_ylabel(y_label)
ax.set_xlabel(x_label)
ax.set_title(title)

With	 this	 in	 mind,	 let’s	 imagine	 that	 we	 know	 to	 want	 to	 go	 through	 and
compare	the	distribution	that	is	present	in	two	variables	with	our	data.	One	may
think	that	to	do	this,	we	need	to	go	through	and	make	two	different	and	separate
histograms,	and	then	compare	them	when	they	are	right	next	to	each	other.	This
may	be	something	that	a	beginner	would	do	thinking	that	it	was	the	only	option
for	them.

However,	there	is	actually	a	better	method	to	use	to	make	this	all	work.	We	are
able	 to	overlay	these	 two	histograms	with	a	varying	amount	of	 transparency	to
get	the	work	done.	We	can	take	a	look	at	the	histogram	below	to	help	us	get	a
good	idea	of	how	this	is	going	to	work:

Now,	we	have	 to	go	 through	here	and	 look	at	more	depth	 into	a	 few	things	so
that	we	 can	 create	 our	 very	 own	 overlaid	 histogram	with	 Python.	 TO	 help	 us
start,	we	have	to	set	up	our	own	horizontal	range,	based	on	the	data	we	have	to
accommodate	 the	 variable	 distributions	 you	have.	 according	 to	 this	 range,	 and
the	desired	number	of	bins	 that	 the	computer	 is	going	 to	use,	and	 then	we	can
find	out	wide	the	bis	are

And	the	final	thing	that	we	are	going	to	work	on	here	is	to	make	sure	that	we	are



able	to	take	the	two	histograms	that	we	talked	about	in	the	steps	above	and	make
sure	they	can	show	up	on	the	same	graph.	And	to	do	this,	we	need	to	make	sure
that	 one	 of	 them	 (usually	 you	 can	 choose	which	 one)	will	 end	 up	 being	 a	 bit
transparent	so	that	any	overlapping	is	going	to	show	up	on	the	graph.	Some	of
the	code	that	you	need	to	do	this	includes:

#	Overlay	2	histograms	to	compare	them
def	 overlaid_histogram(data1,	 data2,	 n_bins	 =	 0,	 data1_name="",
data1_color="#539caf",	 data2_name="",	 data2_color="#7663b0",	 x_label="",
y_label="",	title=""):

#	Set	the	bounds	for	the	bins	so	that	the	two	distributions	are	fairly	compared
max_nbins	=	10
data_range	=	[min(min(data1),	min(data2)),	max(max(data1),	max(data2))]
binwidth	=	(data_range[1]	-	data_range[0])	/	max_nbins

if	n_bins	==	0
	bins	=	np.arange(data_range[0],	data_range[1]	+	binwidth,	binwidth)

else:
	bins	=	n_bins

#	Create	the	plot
_,	ax	=	plt.subplots()
ax.hist(data1,	 bins	 =	 bins,	 color	 =	 data1_color,	 alpha	 =	 1,	 label	 =

data1_name)
ax.hist(data2,	 bins	 =	 bins,	 color	 =	 data2_color,	 alpha	 =	 0.75,	 label	 =

data2_name)
ax.set_ylabel(y_label)
ax.set_xlabel(x_label)
ax.set_title(title)
ax.legend(loc	=	'best')

Line	Plots
Now	it	is	time	for	us	to	work	with	the	line	plots.	These	are	going	to	be	a	visual
that	can	be	helpful	when	we	want	to	clearly	see	that	one	variable	changes	a	lot
from	 the	 other	 one.	 This	 means	 that	 your	 two	 variables	 are	 going	 to	 have	 a
higher	 level	 of	 covariance	 in	 them.	 Often	 with	 the	 line	 plot,	 we	 are	 going	 to
notice	that	there	is	a	lot	of	variation	in	the	different	percentages	that	we	have.	It



is	 possible	 to	work	with	 a	 scatter	 plot,	 but	 often	 this	 is	 going	 to	 end	 up	with
points	all	of	the	time,	and	it	is	hard	to	read.

The	 line	 plot	 is	 able	 to	 take	 away	 some	 of	 the	 issues	 with	 the	 mess	 of	 a
scatterplot,	 and	 you	 can	 use	 these	 to	 provide	 you	 with	 a	 summary	 of	 all	 the
covariance	that	shows	up	in	the	variables.	This	could	be	anything	that	you	want,
and	the	variables	have	to	fit	in	with	your	data,	but	they	could	include	something
like	time	and	the	percentage	for	specific	data	points.

The	good	news	is	that	even	though	these	line	plots	are	going	to	contain	a	lot	of
information	with	them,	they	are	fairly	easy	for	you	to	create	and	they	come	with
an	easy	code	syntax	to	work	with.	With	this	thought	in	mind,	we	need	to	work
with	the	following	code	in	order	to	create	our	own	line	plot	for	our	data	analysis:

def	line	plot(x_data,	y_data,	x_label="",	y_label="",	title=""):
#	Create	the	plot	object
_,	ax	=	plt.subplots()

#	Plot	the	best	fit	line,	set	the	linewidth	(lw),	color	and
#	transparency	(alpha)	of	the	line
ax.plot(x_data,	y_data,	lw	=	2,	color	=	'#539caf',	alpha	=	1)

#	Label	the	axes	and	provide	a	title
ax.set_title(title)
ax.set_xlabel(x_label)
ax.set_ylabel(y_label)

The	Scatter	Plot
The	next	type	of	plot	or	visual	that	we	are	going	to	take	a	look	at	is	the	scatter
plot.	This	is	a	good	one	if	you	want	to	see	where	your	data	points	are	going	to
come	 together	 and	 what	 similarities	 they	 have.	 if	 you	 work	 with	 a	 clustering
algorithm,	then	this	is	the	one	that	will	show	you	where	the	clusters	are.

These	are	a	good	option	for	a	programmer	to	work	with	because	they	can	help	us
to	see	what	relationship,	if	any,	is	available	between	two	variables.	Since	you	are
able	to	see	how	your	raw	data	can	be	distributed	in	relation	to	one	another,	you
will	find	out	how	they	go	together,	and	how	the	different	points	are	not	the	same
as	well.	 In	 the	 end,	 this	 ensures	 that	 you	 are	 going	 to	make	 the	 best	 business
decisions	possible.



There	are	a	number	of	reasons	why	you	would	want	to	work	with	a	scatter	plot.
It	 is	 easier	 for	us	 to	 see	 the	 relationship	between	as	many	of	 the	 items	as	you
would	 like.	We	 just	 need	 to	make	 sure	 that	 the	parameters	 like	 the	point	 size,
which	will	help	us	to	figure	out	and	encode	more	about	the	third	variable.	When
we	set	up	all	of	the	data	points,	whether	it	is	two	or	more,	then	we	can	sort	out
the	 parameters,	 and	 even	 choose	 colors	 for	 each	 of	 the	 clusters	 to	make	 them
easier	to	recognize	and	see	on	the	visual.

Now,	with	 this	 in	 place,	we	 need	 to	 take	 a	 look	 at	 some	of	 the	 coding	 that	 is
necessary	 to	 get	 all	 of	 this	 done.	 We	 first	 need	 to	 make	 sure	 that	 we	 are
importing	the	pyplot	of	Matplotlib	with	the	alias	of	plt.	To	create	this	new	plot
figure	we	are	going	 to	call	 it	up	as	plt.subplots().	We	can	 then	pass	 the	y-axis
and	 the	 x-axis	 data	 over	 to	 the	 function	 before	 letting	 those	 passes	 onto	 the
ax.scatter().	Doing	 this	 is	 going	 to	 help	 us	 to	 plot	 the	 scatter	 plot	 that	we	 are
working	with.

From	here,	we	are	also	able	 to	 set	 a	 few	of	 the	other	parts	 that	we	would	 like
such	as	the	color	of	the	point,	the	size	of	the	point,	and	the	alpha	transparency.	It
is	even	possible	to	take	this	a	bit	further	and	set	the	y-axis	to	have	a	logarithmic
scale	along	the	way	as	well.	The	title	and	the	axis	labels	are	then	going	to	be	set
specifically	 for	 the	 figure	 that	 you	 would	 like	 to	 work	 with.	 This	 makes	 it	 a
really	easy	function	to	work	with	that	gives	you	the	scatter	plot	that	you	would
like	 in	 the	 end.	 The	 code	 that	 you	 need	 to	 work	 with	 on	 this	 includes	 the
following:

import	matplotlib.pyplot	as	plt
import	numpy	as	np

def	 scatterplot(x_data,	 y_data,	 x_label="",	 y_label="",	 title="",	 color	 =	 "r",
yscale_log=False):

#	Create	the	plot	object
_,	ax	=	plt.subplots()

#	Plot	the	data,	set	the	size	(s),	color	and	transparency	(alpha)
#	of	the	points
ax.scatter(x_data,	y_data,	s	=	10,	color	=	color,	alpha	=	0.75)

if	yscale_log	==	True:
ax.set_yscale('log')



#	Label	the	axes	and	provide	a	title
ax.set_title(title)
ax.set_xlabel(x_label)
ax.set_ylabel(y_label)

as	we	can	see	here,	there	are	a	lot	of	different	visuals	that	you	are	able	to	create
for	your	needs.	All	of	these	visuals	will	ensure	that	you	are	able	to	take	a	look	at
the	data	 that	you	have	analyzed.	Picking	out	 the	 right	kind	of	visualization	 for
the	data	that	you	are	dealing	with,	and	learning	how	to	pick	out	the	right	code	to
make	it	out	of	your	data,	and	you	are	set	to	go.	For	any	data	analysis	project	that
you	want	to	work	with,	even	with	the	Python	language,	you	will	find	that	adding
in	visuals	to	look	through	some	of	the	complex	relationships	in	that	data	can	be
one	of	the	best	decisions	for	your	needs.



Chapter	10:	Tips	and	Tricks	to	Get	More	Done	with
Python

Now	 that	we	have	 taken	 some	 time	 to	 learn	more	 about	Python	and	 all	 of	 the
aspects	that	come	with	data	science	and	machine	learning,	it	is	time	to	make	sure
that	we	can	get	the	Python	up	and	running.	It	can	be	hard	as	a	beginner	to	learn
how	 to	 make	 this	 kind	 of	 programming	 work	 for	 your	 needs.	 Some	 of	 the
different	things	that	you	can	try	out	to	help	you	get	the	most	out	of	some	of	your
coding	 in	Python,	and	 to	ensure	 that	you	are	able	 to	handle	all	of	 the	different
parts	of	your	coding	language	will	include:

Do	Only	a	Few	Lines	of	Code	at	a	Time
One	of	the	worst	things	that	you	are	able	to	do	when	it	comes	to	coding	in	the
Python	language	or	really	any	language	for	that	matter,	is	that	you	will	sit	down
at	the	computer,	and	then	spend	all	day	writing	code.	You	have	a	great	idea	that
you	want	 to	get	out	and	experiment	with,	and	you	 just	 let	your	 fingers	 type	 in
code	 for	hours	on	end,	without	 tiring	at	all.	During	 this	 time,	you	don’t	 take	a
break,	 but	 you	 also	 don’t	 check	 any	 of	 the	 code	 that	 you	 have	 created	 to	 see
whether	it	is	working	or	not.

Now	that	you	are	done	with	doing	all	of	that	coding,	it	is	time	to	go	through	and
test	 it	out	 to	see	whether	 this	works	or	not.	And	surprise,	you	have	a	bunch	of
error	messages	that	pop	up	(because	you	are	just	learning	how	to	code),	and	you
are	not	sure	how	to	handle	this	issue.	It	is	going	to	take	you	twice	as	long	to	read
back	through	the	code	and	to	figure	out	where	those	errors	are,	and	how	you	are
able	to	fix	them	for	your	needs.

You	can	 imagine	how	frustrating	 this	can	be	 to	a	beginner,	and	how	hard	 it	 is
going	to	be	for	us	to	handle	when	we	are	done.	All	of	that	excitement	that	you
felt	for	starting	with	coding	is	going	to	fly	out	the	window,	and	you	now	are	mad
and	frustrated	because	you	don’t	know	where	to	start.

The	good	news	here	is	that	there	is	a	simple	solution	that	you	are	able	to	work
with	that	will	ensure	that	you	never	get	stuck	in	this	situation	again.	And	that	is
simply	 the	 idea	 that	 you	need	 to	go	 through	 and,	 rather	 than	 sitting	down	and
writing	pages	of	code	all	at	once,	you	write	small	bits	of	code,	and	then	run	it	to
see	whether	it	works	or	not.

Yes,	this	may	seem	like	it	is	slowing	down	the	process,	but	it	can	save	you	a	lot



of	time	and	hassle	in	the	long	run	if	you	are	able	to	do	it	in	the	proper	manner.	If
you	work	with	this	language	in	the	right	way,	you	will	find	that	taking	small	bits
of	code	will	help	you,	whether	there	is	an	error	or	not.	If	an	error	does	show	up
in	 some	of	 the	codings	 that	you	write,	you	will	know	exactly	where	 that	 error
occurred,	 rather	 than	 trying	 to	 guess	 and	 hoping	 that	 you	will	 be	 right	 in	 the
process.

Think	about	how	much	code	you	are	able	to	write	in	five	or	ten	minutes.	When
that	 time	frame	 is	up,	you	can	 try	 to	have	 the	compiler	 run	 it	all	and	see	what
happens.	If	you	have	an	error,	think	about	how	much	easier	it	is	to	find	that	error
and	correct	 it	when	you	only	have	maybe	a	page	of	 code	or	 less	 to	deal	with.
Keep	yourself	on	this	kind	of	schedule.	It	may	seem	like	you	are	slowing	down
and	not	getting	much	done,	but	in	the	long	run,	it	is	going	to	be	one	of	the	best
things	that	you	can	do.

Ask	for	Help
Sometimes,	no	matter	how	hard	you	try,	you	will	find	that	it	is	hard	for	you	to
figure	out	what	is	wrong	with	the	code,	or	to	figure	out	what	you	would	need	to
do	to	keep	the	code	going	strong.	When	this	happens,	it	is	time	to	ask	for	help.
There	are	many	people	online	who	can	provide	advice,	and	sometimes	you	may
even	know	some	individuals	who	are	good	at	programming	and	who	would	be
willing	to	walk	you	through	the	steps	and	ensure	you	get	things	done.

Asking	 for	 help	 when	 you	 get	 started	 with	 Python,	 or	 with	 any	 other	 coding
language,	is	going	to	be	hard.	You	want	to	learn	and	do	things	on	your	own,	and
sometimes	 it	 feels	 like	we	 failed,	or	 a	bit	 embarrassing,	 that	we	needed	 to	ask
someone	else	to	assist	us	with	our	goals.	But	in	reality,	one	of	the	best	ways	that
you	are	able	to	learn	how	to	code,	especially	with	Python,	is	to	ask	for	help	from
someone	else.

Now,	there	are	a	few	things	that	you	are	able	to	do	in	order	to	get	started	with
asking	 for	 help.	 You	 want	 to	 make	 sure	 that	 the	 other	 person	 knows	 what	 is
going	on	in	the	code,	what	your	goals	were	on	writing	that	code,	and	what	you
have	tried	to	help	with	fixing	that	code	as	well.	This	will	ensure	that	you	are	able
to	get	 the	 code	done	 and	 that	 the	other	 person	 is	 not	wasting	 their	 time	doing
things	that	you	have	already	done.	With	this	in	mind,	some	of	the	steps	that	you
should	 take	 when	 you	 ask	 for	 help	 from	 another	 person	 on	 your	 own	 codes
include:



1.	 Tell	the	other	person	what	your	plans	are	with	that	code.	The	person
who	is	working	to	help	you	needs	to	have	as	much	information	on
the	program	you	are	trying	to	run	as	possible.	This	is	going	to	help
them	 to	 get	 some	 background	 and	 will	 allow	 them	 to	 figure	 out
where	some	of	the	potential	problems	are	going	to	lie	in	the	process
as	well.	You	don’t	have	to	explain	every	step	of	the	process	if	you
do	 not	 want	 to,	 but	 giving	 them	 a	 good	 general	 idea	 of	 what	 is
going	on	can	make	a	world	of	difference	as	well.

2.	 Tell	them	where	you	have	gotten	stuck	on	the	code.	Once	the	other
person	who	 is	 helping	 you	 understands	more	 about	 the	 code	 that
you	are	trying	to	create	and	run,	it	is	time	for	you	to	go	through	and
let	them	know	the	specific	spot	in	the	code	where	you	have	gotten
stuck.	This	 helps	 them	 to	 understand	 the	 root	 of	 the	 problem	 that
you	 are	working	with,	 and	will	make	 it	 easier	 for	 you	 to	 get	 the
code	up	and	running	again.	Use	as	many	details	as	possible	because
this	will	let	the	two	of	you,	you	and	the	person	who	is	helping	you,
to	get	things	done	quickly.

3.	 Share	some	of	the	error	messages	that	have	come	up	with	that	part
of	 the	 code.	 If	 you	have	ended	up	with	 an	 error	message	on	your
code	and	you	are	not	sure	what	it	means,	or	nothing	has	worked	in
order	to	handle	that	error	message,	then	this	is	something	that	you
should	share	with	the	other	person	who	you	are	working	with.	You
need	to	share	any	information	that	was	in	the	error	message	as	well.
Just	 because	 you	 have	 no	 idea	 what	 the	 error	 message	 means
doesn’t	 mean	 that	 this	 other	 person	 doesn’t	 understand	 it,	 and	 it
could	save	a	lot	of	time	and	frustration	along	the	way.

4.	 Let	 them	 know	what	 steps	 you	 have	 taken	 in	 order	 to	 handle	 the
code	and	to	try	and	fix	the	problem.	This	is	going	to	ensure	that	the
other	person	knows	that	you	at	least	tried	to	make	it	better,	and	can
help	 them	 to	 skip	 over	 redoing	 some	 of	 the	 other	 things	 that	 you
spent	time	on	already.	Remember	that	the	other	person	is	trying	to
provide	you	with	some	of	 the	help	and	 the	assistance	 that	you	are
looking	 for,	 so	 being	 open	 and	 honest	with	what	 has	worked	 and
what	 has	 not	worked,	 and	what	 you	 have	 tired,	 can	 speed	 up	 the
process	and	help	you	to	get	back	to	some	of	your	coding	as	well.

There	is	nothing	wrong	with	asking	another	person	to	help	you	with	some	of	the



codings	that	you	are	trying	to	accomplish.	Just	remember	that	you	and	they	need
to	be	on	the	same	page	the	whole	time.	Working	as	a	team	will	ensure	that	you
will	be	able	to	get	your	code	up	and	running	and	that	you	are	able	to	learn	along
the	way	to	see	the	best	results.

Take	Breaks
Coding	is	hard.	It	doesn’t	matter	how	long	you	have	been	in	the	industry	or	how
good	you	think	you	are	at	it,	it	is	still	a	process	that	is	hard	to	work	with	and	can
drain	 you,	 especially	 if	 you	 are	working	 on	 something	 new	 or	 something	 that
you	have	never	done	before.	It	is	always	a	good	idea	to	take	regular	breaks	from
the	code,	to	ensure	that	you	don’t	get	worn	out	and	that	you	are	never	going	to
make	silly	mistakes	that	are	hard	to	fix.

It	is	easy	to	get	stuck	in	a	bad	pattern.	When	you	get	going	on	a	code,	you	want
to	see	it	through.	And	this	seems	like	a	great	idea	until	a	big	error	comes	up,	and
you	aren’t	able	to	fix	it	right	away.	Normally	this	error	wouldn’t	be	that	big	of	a
deal,	but	you	are	tired	and	have	been	working	on	coding	for	a	long	time	now	and
you	 get	 easily	 frustrated.	You	 can	 easily	 take	 this	 small	 error	 and	 turn	 it	 into
something	 that	 just	 gets	 worse	 and	 worse,	 and	 that	 is	 going	 to	 take	 hours	 or
longer	to	fix.

The	problem	here	is	that	once	we	get	tired	and	going	on	a	problem,	our	judgment
gets	 a	 bit	 clouded.	We	confuse	ourselves	 along	 the	way,	 and	we	 struggle.	We
make	changes	that	will	turn	the	code	into	something	worse,	and	we	get	mad	and
can’t	figure	out	 the	best	way	to	handle	that	coding	at	all.	 It	 just	becomes	a	big
mess,	and	we	are	not	certain	what	we	are	able	to	do	to	get	out	of	it.	And	instead
of	 realizing	 that	 things	 are	 not	 getting	 better	 and	 that	 we	 are	 just	 getting
frustrated,	we	continue	on	the	same	path	and	just	make	it	worse.

It	is	always	better	when	you	know	it	is	time	to	take	a	break.	Often,	with	a	simple
break	of	half	an	hour	to	an	hour	from	a	code	that	is	frustrating	us,	we	can	come
back	with	a	new	perspective	and	feel	better.	It	may	even	be	best	if	we	are	able	to
step	away	for	a	 few	days	and	come	back	 if	we	are	dealing	with	a	big	problem
that	we	are	not	certain	how	to	deal	with.	This	helps	us	to	take	a	breath,	clear	our
heads,	and	often	we	can	come	back	with	the	perfect	solution,	without	all	of	the
frustration.

It	 is	 important	during	your	 coding	 time	 that	you	automatically	go	 through	and
plan	out	some	breaks.	You	can	set	a	 timer	and	make	yourself	get	up	and	leave
your	 desk	 every	 half	 hour	 or	 hour.	 This	 ensures	 that	 you	 never	 end	 up	 in	 a



situation	that	will	 leave	you	frustrated	and	can	ruin	your	code.	You	can	decide
how	often	and	how	long	these	breaks	are.	But	the	more	time	that	you	spend	on
them,	 and	 the	more	you	 stick	with	 this	 schedule,	 the	 easier	 it	will	 be	 for	 your
coding	experience.

Comment	Out	the	Code
Sometimes,	when	there	is	a	problem	with	your	code	and	you	are	not	sure	how	to
handle	 it,	 or	where	 the	 error	 is,	 you	 can	 find	 that	 commenting	out	 the	 code	 is
going	 to	be	 the	best	way	 to	 figure	out	what	 is	wrong	and	what	 is	working	 the
best.	If	you	comment	out	the	piece	of	code	and	then	the	rest	works	fine,	then	this
is	a	hint	that	the	error	is	going	to	be	located	in	that	area.

What	we	need	to	do	to	make	this	part	work	is	to	comment	out	the	parts	of	code,
starting	at	the	area	where	you	know	for	sure	that	the	code	was	working	last.	So,
maybe	you	 checked	 the	 code	 twenty	minutes	 ago	 and	 it	worked,	 but	 then	you
spent	 some	 time	writing	code	and	 it	 doesn’t	work	all	 of	 a	 sudden.	You	would
start	 by	 commenting	 out	 all	 of	 the	 code	 that	 you	wrote	 at	 that	 time	 and	work
backward	from	there.

Before	 we	 dive	 into	 this,	 remember	 that	 commenting	 out	 in	 Python	 is	 pretty
easy.	You	just	need	to	use	the	#	symbol	in	order	to	get	started.	This	will	tell	the
compiler	 to	 just	 skip	 over	 that	 part	 of	 the	 code.	 So	 the	 Python	 compiler	 will
assume	 that	 there	 is	nothing	 in	 that	part	of	 the	 code	and	 that	 those	 lines	don’t
exist.	Don’t	worry,	we	will	come	back	to	them,	this	is	just	the	best	way	to	figure
out	where	the	error	is	located.

Once	all	of	the	code	that	you	are	worried	about	is	commented	out,	it	is	time	for
us	 to	 go	 through	 and	 uncomment	 one	 part	 at	 a	 time.	Going	 from	 the	 top	 and
working	our	way	down,	take	one	part	and	uncomment	it	before	running	the	code
again.	 So,	 if	 you	 created	 a	 class,	 you	 can	 uncomment	 the	 class	 and	 see	 if	 the
code	works	well	up	to	that	point.	If	you	wrote	out	a	conditional	statement	or	a
loop,	you	would	go	through	and	uncomment	that	out	and	see	whether	the	code
will	start	to	work.

Once	you	have	been	 able	 to	 figure	out	where	 the	 error	 is	 located,	 you	will	 be
able	to	work	on	fixing	it.	It	is	often	best	to	still	work	through	the	uncommenting
process	until	 all	 of	 the	 code	 is	up	and	 running	again	 though.	You	never	know
when	there	is	more	than	one	error	that	is	causing	the	problem,	and	going	through
this	step	by	step	is	going	to	make	things	easier	overall.	Of	course,	the	more	times
you	stop	and	check	your	code,	rather	than	going	through	and	coding	for	hours	on



end,	the	less	time	this	is	going	to	take	because	there	is	less	code	to	double-check.

Consider	Learning	About	Some	Error	Messages
There	are	going	to	be	times	when	an	error	message	is	going	to	show	up	in	some
of	the	codings	that	you	try	to	do.	This	is	pretty	normal	in	many	cases,	especially
for	someone	who	 is	 just	getting	started	with	programming	 in	Python,	and	who
may	not	have	 the	best	 idea	of	how	 to	work	with	 this	 language	at	all.	This	 is	a
great	 opportunity	 for	 you	 to	 learn	more	 about	 programming,	 so	don’t	 see	 it	 at
failure,	but	as	an	opportunity	to	grow.

Learning	 about	 some	 of	 the	most	 common	 errors	 that	 programmers	make	 can
help	out.	This	will	ensure	 that	you	understand	some	of	 the	error	messages	 that
show	up	as	you	run	and	test	your	code.	You	don’t	have	to	memorize	all	of	them,
as	there	are	quite	a	few	that	you	need	to	be	worried	about.	But	learning	the	ones
that	you	are	most	likely	to	encounter,	at	least	a	few	of	them	along	the	way,	can
make	a	big	difference	in	how	quickly	you	can	solve	the	problem	and	move	on	to
other	parts	of	coding.

If	you	don’t	know	about	 the	error	and	 it	 is	not	on	your	 list	of	ones	 to	keep	 in
mind,	this	doesn’t	mean	that	you	are	lost.	There	are	a	few	methods	that	you	can
use	to	take	care	of	these	errors	as	well.	First,	actually	read	through	and	see	what
the	error	message	says.	Often	there	is	a	lot	of	information	inside	of	the	message
that	you	see,	and	just	reading	it	can	give	you	an	idea	of	what	is	wrong	with	the
code,	and	what	steps	you	are	able	to	take	to	fix	this	issue	as	well.

Don’t	assume	that	just	because	an	error	message	has	shown	up	on	the	screen	that
all	hope	is	lost	and	you	will	never	be	able	to	figure	out	what	is	wrong.	You	may
be	surprised	at	how	much	you	will	be	able	to	understand	when	it	comes	to	these
error	messages,	 and	 just	 reading	 through	 it	 really	quick	can	help	you	 to	 figure
out	what	 is	wrong	with	 the	code,	and	what	you	need	 to	go	 through	and	 fix.	 If
nothing	else,	it	is	worth	a	shot	and	could	save	you	a	lot	of	time	in	the	process.

If	 you	 are	 still	 struggling	 to	 figure	out	what	 the	 error	 is	 all	 about,	 or	 it	 comes
back	as	a	weird	list	of	numbers	and	letters	that	make	no	sense	to	you,	then	it	is
time	 to	head	 to	Google	or	another	search	engine	and	snoop	around.	 It	 is	 likely
that	 if	 you	 are	 dealing	 with	 a	 programming	 issue,	 and	 you	 receive	 an	 error
message,	that	someone	else	has	had	that	same	message	show	up	as	well.	When
you	can’t	figure	out	what	is	wrong	with	the	code	and	how	to	fix	it,	you	can	do	a
search	of	the	error	code,	and	see	what	others	have	encountered.



Since	it	is	likely	that	someone	else	has	gone	through	the	same	kind	of	issue	with
their	project,	it	will	be	easy	for	you	to	find	the	solution.	You	can	then	use	that	to
help	you	fix	the	issue	and	get	your	own	code	up	and	running.	If	you	can’t	read
what	 the	error	message	says	or	figure	out	what	 is	wrong	on	your	own,	 looking
through	 the	 community	 of	 other	 great	 Python	 programmers	 is	 one	 of	 the	 best
ways	 to	get	yourself	going	again,	and	a	quick	search	engine	query	can	get	 this
done.

The	good	news	with	this	one	is	that	if	you	took	breaks	and	you	only	did	a	few
lines	of	code	before	testing	it	out,	you	should	be	able	to	find	the	error	message
fairly	quickly,	and	it	is	going	to	be	easier	for	you	to	go	into	the	code	and	make
the	changes.	Sometimes,	just	knowing	that	there	is	an	error	in	a	small	block	of
code	can	get	you	back	there	and	figuring	out	what	it	means	on	your	own.	Plus,	it
is	always	a	lot	easier	 to	figure	out	where	the	error	is	when	there	are	just	a	few
lines	to	sort	through,	rather	than	looking	through	the	whole	code.

Working	 with	 the	 Python	 language	 can	 be	 a	 great	 experience	 for	 many
programmers.	It	ensures	that	we	are	able	to	handle	some	of	the	different	parts	of
our	data	analysis	and	machine	 learning,	and	will	make	 it	easier	 to	get	some	of
the	coding	done	that	we	want.	No	matter	how	complex	our	project	is,	or	how	far
into	 deep	 learning	 we	 try	 to	 go,	 you	 will	 find	 that	 utilizing	 some	 of	 the	 tips
above	can	make	a	world	of	difference	and	will	help	you	to	get	through	the	code,
fix	the	errors,	and	actually	enjoy	the	project	that	you	work	with.



Conclusion
Thank	you	for	making	it	through	to	the	end	of	Python	Programming	let’s	hope	it
was	informative	and	able	to	provide	you	with	all	of	the	tools	you	need	to	achieve
your	goals	whatever	they	may	be.

The	 next	 step	 is	 to	 put	 some	 of	 the	 coding	 and	 the	 information	 that	 we	 have
talked	about	concerning	Python	and	data	science	to	good	use.	Both	of	these	are
very	 important	 topics	when	 it	 comes	 to	working	 in	 the	world	of	business,	 and
when	we	are	able	to	combine	the	two	together	and	see	how	they	work	to	help	us
make	smarter	and	more	informed	business	decisions,	we	are	going	to	be	able	to
do	things	so	much	faster	and	more	effectively	than	they	were	done	in	the	past.

In	 this	 guidebook,	 we	 spent	 some	 time	 taking	 a	 look	 at	 both	 the	 Python
language,	and	the	various	steps	that	you	are	able	to	undertake	when	it	is	time	to
use	 this	 kind	 of	 language.	 There	 is	 so	 much	 that	 we	 are	 able	 to	 do	 with	 the
Python	coding	language,	and	you	will	find	that	the	OOP	aspect	of	it,	and	some
of	the	neat	codes	that	you	are	able	to	handle	with	this	language	when	it	is	time	to
handle	our	own	machine	learning	algorithms	and	the	data	visualizations	that	you
need,	can	make	life	and	coding	easier	for	your	business.

There	are	a	lot	of	different	reasons	that	you	would	like	to	work	with	the	Python
language	but	right	now,	one	of	the	number	one	reasons	that	a	lot	of	businesses
are	 jumping	 on	 board	 and	 hiring	 professionals	 who	 know	 how	 to	 work	 with
Python	is	because	 they	want	 to	be	able	 to	handle	a	 lot	of	 the	different	projects
and	parts	 that	 come	with	data	 science.	Companies	are	 finding	 the	value	of	big
data	and	all	that	it	is	able	to	offer	to	them,	and	being	able	to	use	Python	to	make
this	 happen	 is	 definitely	 a	 possibility,	 just	 like	 we	 have	 discussed	 in	 this
guidebook.

When	it	comes	to	data	science	and	data	analysis,	you	will	find	that	it	 is	one	of
the	best	ways	 to	make	 smart	business	decisions.	There	 is	 so	much	 that	we	are
able	 to	 do	 with	 this,	 but	 with	 the	 help	 of	 machine	 learning,	 and	 all	 that	 this
entails,	you	will	find	that	it	is	going	to	be	easier	to	handle,	and	with	the	help	of
machine	learning	and	Python,	you	can	create	the	algorithms	and	the	models	you
need	to	come	up	with	good	predictions	and	insights	in	no	time	at	all.

When	you	are	ready	to	learn	more	about	Python	as	a	programming	language	and
some	of	 the	 neat	 things	 that	 you	 are	 able	 to	 do	with	 this	 language	 along	with
machine	learning	and	more,	make	sure	to	check	out	this	guidebook	and	see	how
all	 of	 these	 can	 combine	 to	 help	 us	 learn	 more	 about	 data	 analysis	 and	 data



science	for	your	business	as	well.
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