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Outline

* Foundations of Big Data Analysis in Python
* Python Ecosystem for Data Science
* Python
* Programming language
* Numpy
* Scientific computing
* Pandas
* Data structures and data analysis tools






& python

Python is an

interpreted,
object-oriented,
high-level
programming language
with
dynamic semantics.



Python Ecosystem for Data Science
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Python Ecosystem for Data Science

Visulalization Data Structures
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The Quant Finance PyData Stack

@ PyThalesians  zj,jine DX Analytics

PyAlgoTrade
QuantlLib

Quantopian
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Google Colab

-

<« C @ Secure https://colab.research.google.com/notebooks/welcome.ipynb * 20
co Hello, Colaboratory B GD SHARE ‘
File Edit View Insert Runtime Tools Help
B cope B TEXT 4 calL ¥ CEW & COPY TO DRIVE CONNECT = # EDITING ~
Table of contents  Code snippets  Files X
Getting Started cO Welcome to Colaboratory!
i Colaboratory Is a free Jupyter notebook environment that requires no setup and runs entirely in the cloud. See our
Highlighted Features
EAQ for more info.
TensorFlow execution
GitHub Getting Started
Overview of Colaboratory
Visualization

Loading and saving data: Local files. Drive. Sheets. Google Cloud Storage
Importing libraries and instaling dependencies

Forms
Using Google Cloud BigQuery
Examples Forms, Charts, Markdown, & Widgets
Tensorflow with GPU

Local runtime support Machine Learning Crash Course: Intro 1o Pandas & First Steps with TensorFlow

8 SECTION

~ Highlighted Features

Seedbank
Looking for Colab notebooks to learn from? Check out Seedbank a place to discover interactive machine learning examples.

~ TensorFlow execution

Colaboratory allows you to execute TensorFlow code in your browser with a single click. The example below adds two matrices.
[l. 1 |.]+||. 2. 3.|=[2. 3. 4.]

https://colab.research.google.com/notebooks/welcome.ipynb
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Python in Google Colab (Python101)

https://colab.research.google.com/drive/1FEG6DnGvwfUbeo4z)1zTuniMqf2RkCrT

2 python10Lipynb - Colaborato: X +

C & https://colab.research.google.com/drive/1FEGEDNGvwiUbeodzJ12TunjMaf 2RkCrT 7authuser= 28scroliToswsh36fLxDKC3 w @ :

co & python101.ipynb B COMMENT 2% SHARE
File Edit View Insert Runtime Tools Help
0 CODE @ TEXT 4 CELL & CEWL v/ CONNECTED ~ Z EDITING A
1 # Future Value
B e
lr=0.1
ine=7

5 fvmpy * ((1 + (X)) ** n)
6 print(round(fv, 2))

G 194.87

[11) | amount = 100
2 interest = 10 #10% = 0.01 * 10
3 years = 7

future_value = amount * ((1 + (0.01 * interest)) ** years)
& print(round(future_value, 2))

C 194.87

[12) 1 # Python Function def
2 def getfv(pwv, r, n):
3 fvspy* ((1+ (X)) ** n)
4 return fv
5 fv = getfv(100, 0.1, 7)
6 primt(round(fv, 2))

O 194.87
[13) I # Python if else
2 score = §0
1 if score >=60
4 print(“Pass”)
5 else:
¢ print(“rail”)
Cc Pass

https://tinyurl.com/aintpupython101



https://colab.research.google.com/drive/1FEG6DnGvwfUbeo4zJ1zTunjMqf2RkCrT
https://tinyurl.com/aintpupython101

Numpy
i

NumPy
Base
N-dimensional array
package




Python
matplotlib

matplthb
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https://matplotlib.org/

pandas
Yir = 08" xi + 1 + €5



http://pandas.pydata.org/

Connect Google Colab in Google Drive

& My Drive - Google Drive X

€& - C & https//drive.google.com/drive/u/2/my-drive

L Drive
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Q_ Search Drive
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Quick Access
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AN EEEEEEEEEEEEEEEEEEEEEEEEEEERS

» [0 Computen New folder..

an» Sharedwit [y Upload files..

Recent Upload folder...

Google Sheets >
Google Shdes >

More > ot

[Ee]
Starred B Google Docs >
(-

Backups

enmun

O
*
. Trash
O
()

Storage

0 bytes of 15 GB used
UPGRADE STORAGE m——

Q Get Backup and Sync for
Mac
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Bl Google Forms >
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Google Colab

& My Drive - Google Drive x -

« C @& hups://drive.google.com/drive/u/2/my-drive

Connect apps to Drive

ZIP Extractor

Extract ZIP Sles 10 Googie Drive

Exvachon complote

Cr= K

& Testzip

ZIP Extractor
307,585 users

ejda

Merge PDF - Split PDF - Sejda.com
*kRokd (1106)

A WA
LUMIN PDF

O ¥ &

Lumin PDF - Beautiful PDF Editor
289,310 users

~~ Edit, Send
& Sign PDFs

DocHub

DocHub - Edit and Sign PDF Docu...
2,131,600 users

cloudconvert

CloudConvert
373161 users

7 B

Google Forms

Google Forms

4,803,614 users
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Google Colab

& My Drive - Google Drive x 4

o

&

& hitps://drive.googhe.com/drive/u/2/my-drive

Connect apps to Drive

Al - colab| x

e L L L i et etttk |
*

Colaboratory

offered by htips.//colab.research google.com Productivity

A data analysis tool that combines code, output, and descriptive SRRk (195)
text into one collaborative document.

eUNEEREEEREEEEN,
®sssnnnnnnnnnnn?®

*

*
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Connect Colaboratory to Google Drive

& My Orive - Google Drive X -

(._

C @& https//drive.google.com/drive/u/2/my-drive Q %o

Connect apps to Drive

roductivity

Colaboratory was connected to Google Drive.
L2 2 & & BEESS

Make Colaboratory the default app for files it can open

[} .
u n
[ n
v v
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Google Colab

& My Drive - Geogle Drive x +

&« > C & https//drive.google.com/drive/u/2/my-drive Q W

L Drive Q, Search Drive = Q@ O

My Drive ~

b
P A LT Quick Access
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AN EEEEEEEEEEEEEEEEEEEEEEEEEEERD

» [0 Comput New folder...

enmmEN
ammmm?®

Shared a Upload files...

Upload folder...

Recent

Trash

[Ee]
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Storage
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Google Colab

& My Drive - Google Drive X 0 UmntitledQigynd - Colaboratory X +

“---.---.---.---.---.---.-----------------------------------.---.---.---.---.---.---.---.---.---.---.---.---.---.---.---.---.---.---.---.---.---.---.---...
*

# https://colab.research.googie.com/drive/1QuOonZxHABVRZNTNTFG-YUEZwWiQprpBlauthusers2

*
c
L)

co & Untitled0.ipynb

File

Edit View Insert Runtime Tools Help

0 CODE g3 TEXT 4 CELL & CELL

w B
E] cCOMMENT 2% SHARE 0

CONNECT Z EDITING A

<l
*
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Google Colab

& My Drive - Google Drive X <0 UntithedO.ipynb - Colaboratory X -
C & hitps://colab.research.google.com/drive/1QuOonZxHABVRZhTN7FG-YUEZwWIQprpB8Zauthuser=2

co & Untitled0.ipynb
File Edit View Insert S Runtime s Tools Help

Sasmmmmn’

T B E

E] COMMENT 2% SHARE o

CONNECT Z EDITING A

0 COOE g3 TEXT 4+ ' Runal RICHI+F9
Run before K/Ciri+F8
° Run the focused cell 3/Cart+ Enter
Run selection 3/Ciri+ Shift+Ertter
Run after W/CH+F10
Reset all runtimes..
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Run Jupyter Notebook
Python3 GPU
Google Colab

& My Drive - Google Drive X 0 UntitledQipynd - Colaboratory X +

&

& hitps://colab.research.google.com/drive/1QulonZxHABVRZh TN7FG-YUEZwWiQprpB7authuser=2

Notebook settings

D Omit code cell output when saving this notebook

CANCEL SAVE

24



Google Colab Python Hello World
print('Hello World')

0 UntitledO.ipynb - Colaboratory X +

-

CoO

C & httpsy//colab.research.google.com/drive/1QulonZxHABVR2h|TN7FG-YUuEZwiQprpB?authuser=2#scrollTo=6s-m3sERS8G1u w ®

& Untitled0.ipynb
File Ect View Insert Runtime Tools Help

B] COMMENT 2% SHARE o

0 CODE g3 TEXT 4 CELL & CELL " CONNECTED ~ J EDITING A

° print(‘Hello World')

[+ Hello World
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{D ANACONDA.

Anaconda
The Most Popular
Python
Data Science Platform



Download Anaconda

Q ANACONDA. Products +  Pricing Solutions + Resources + Partners + Blog Company «

Data science technology for
a better world.

Anaconda offers the easiest way to perform Python/R data science and
machine learning on a single machine. Start working with thousands of
open-source packages and libraries today.

. :

I

! Get Additional Installers I
I

o = &ld

https://www.anaconda.com/download

Contact Sales
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& python’

Python
HelloWorld




Anaconda-Navigator
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Anaconda Navigator

[ NON ) ) Anaconda Navigator

{0 ANACONDA NAVIGATOR

e

A Home

Applications on | base (root) v|  Channels Refresh
, —_— _— —_— _— —_— _— —_— \
‘ Environments O O I O D
* _om Q
t I IP
0 . Jupyter y
Learnin

g " ! —

jupyterlab notebook qtconsole
e Community |

A 0315 A 540 431

An extensible environment for interactive I Web-based, interactive computing notebook I PyQt GUI that supports inline figures, proper
and reproducible computing, based on the environment. Edit and run human-readable multiline editing with syntax highlighting,
Jupyter Notebook and Architecture. I docs while describing the data analysis. I graphical calltips, and more.

Launch Launch I Launch
_— _— _— _— J
e e e
"g : a
Documentation spyder vscode glueviz
A 326 1.22.2 0.12.4
Developer Blog Scientific PYthon Development Streamlined code editor with support for Multidimensional data visualization across
EnviRonment. Powerful Python IDE with development operations like debugging, files. Explore relationships within and among
advanced editing, interactive testing, task running and version control. related datasets.
Feedback debugging and introspection features

’ You @ Launch Launch Install b



Jupyter Notebook

® ®  ~ Home X
& C @ localhost:8888/tree/Documents/Data/BDA
s
— Jupyter
Files Running Clusters

Select items to perform actions on them.

r____________________“

| 0 ~ @/ Documents/ Data/ BDA |
l

I 0.

l

l
The notebook list is empty.

A —

Logout

Upload New~

Name ¥ Last Modified

seconds ago
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O
&

Jupyter Notebook

New Python 3

X & Untitled

®  ~ Home

C @ localhost:8888/tree/Documents/Data/BDA
s
— Jupyter
Files Running Clusters

Select items to perform actions on them.

0 + B/ Documents/ Data/ BDA

0.

The notebook list is empty.

%
Logout
Upload ﬁ <
Notebook: .
Python 3 Jd
jo
Other:
Text File
Folder
Terminal

32



print ("hello, world")

® 0 ~_ Home % & Helloworld X

C @ localhost:8888/notebooks/Documents/Data/BDA/HelloWorld.ipynb
~ Jupyter HelloWorld Gutosaveq)

File Edit View Insert Cell Kernel Widgets Help

g
B 4+ 3 @B 4 Y| MRun |l C » Code

B

A

Trusted

w
Logout

| Python3 O

In [1]: 'print("hello, world") '

hello, world

In [ ]:

33



& python’

Python

Programming



@ python’



Python Fiddle

“ C @ pythonfiddie.com o

» Run ¢ Reset ~ Share @ Import & Login Language ¥ o
Python Fiddle

G126k Python Clowd IDE

1 print("Hello Python Fiddle™) Tue:

In-place value Tags:

Function argument A comma-soparated list
unpacking of tags.

Hello Python Fiddle

http://pythonfiddle.com/



http://pythonfiddle.com/

@ python Text input and output

Source: http://pythonprogramminglanquage.com/text-input-and-output/
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Python in Google Colab

https://colab.research.google.com/drive/1FEG6DNnGvwfUbeo4z)1zTuniMqf2RkCrT

o python10Lipynb - Colaborator X +

€< - C & httpsy//colab.research.google.com/drive/1IFEGEDNGywiUbeodzJ12TunjMgf2RkCrT?authuser=2#scroliTo=LSNfVqJO-7-U x BB :
& python101.i
CO ekl e B COMMENT 2% SHARE °
File Edit View Insert Runtime Tools Help
8 CO0E B TEXT % CalL ¥ CELL +" CONNECTED ~ / EDITING ~

° 1 print(“hello, world")

[+ hello, world

12) 1 # comment
1 from platform import python_version
3 print(“Python Versiom:®, python_version())

[+ Python Version: 3.6.6

13) 1 # hteps://www.learnpython.org/en/
2 # LearnPython.orqg interactive Python tutorial
)} print(“Bello World®)
4 print("Bello World\nThis is a message”)
Sx=3
¢ print(x)
T x =2
2 y - ’
9 print(x, ' ', y)

[+ Eello wWorld
Hello wWorld
This is a message
3
2 3

14) I # Python Variables
2 xw2
3 price = 2.5
4 word = "Hello'

6 word = "Hello'

7 word = “"Hello”
& word = "'‘Hello""'’

https://tinyurl.com/aintpupython101



https://colab.research.google.com/drive/1FEG6DnGvwfUbeo4zJ1zTunjMqf2RkCrT
https://tinyurl.com/aintpupython101

@ python” Text input and output

¥
L N

= PythonTutorial x

C @ localhost:8889/notebooks/Documents/SCDBA/PythonTutorial.ipynb

Z Jupyter PythonTutorial wmssed e

File Edit View Insert Cell Kemel Widgets Help
B + & 8B 4 ¥ N B C Code $ & CelToobar
In [1): print("Hello World")
Hello World
In (2): print("Hello World\nThis is a message")
Hello World
This is a message
In [3): X = 3
print(x)
3
In [4): x =2
YA=ED
print(x, ' ', ¥)
2 3
In [5): name = input(“Enter a name: )
Enter a name: Myday
In [6): X = int(input(“"What is x? "))
What is x7? 80
In [7): x = float(input(“Write a number *))

Write a number 3.6

Source: http://pythonprogramminglanguage.com/text-input-and-output/

N
| Python3 O
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@ python'

Variables

Source: http://pythonprogramminglanguage.com/
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http://pythonprogramminglanguage.com/

& python’
Python Basic Operators

print('7 + 2 =', 7 + 2)
print('7 - 2 ="', 7 - 2)
print('7 * 2 =', 7 * 2)
print('7 / 2 =', 7 / 2)
print('7 // 2 =', 7 // 2)
print('7 % 2 ="', 7 % 2)
print('7 ** 2 =', T **x 2)
7+2=29

7-2=25

7 * 2 =14

7/ 2 =23.5

7// 2 =23

7% 2 =1

7 ** 2 = 49



& python’
BMI Calculator in Python

Source: http://code.activestate.com/recipes/580615-bmi-code/
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& python’

BMI Calculator in Python

: Ju pytef PythonTutoriaI Last Checkpoint: a minute ago (unsaved changes)

File Edit View Insert Cell Kernel Widgets Help
+ < & B 44 v M B C Code é CellToolbar
In [1]: height_cm = float(input("Enter your height in cm: "))
weight_kg = float(input("Enter your weight in kg: "))

| In [ ]:

height_m = height_cm/100
BMI = (weight_kg/(height_m**2))

print("Your BMI is: " + str(round(BMI,1l)))
Enter your height in cm: 170

Enter your weight in kg: 60
Your BMI is: 20.8

a Logout

| Python3 O
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Future value
of a specified
principal amount,
rate of interest, and
a number of years

https://www.w3resource.com/python-exercises/python-basic-exercise-39.php



https://www.w3resource.com/python-exercises/python-basic-exercise-39.php

Future Value (FV)

print (100 * 1.1 ** 7)

194.87171000000012

Source: https://www.w3resource.com/python-exercises/python-basic-exercise-39.php
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Future Value (FV)

pv = 100
r = 0.1
n=717

fv =pv * ((1 + (r)) ** n)
print(round(fv, 2))

194.87

46



Future Value (FV)

amount = 100
interest = 10 #10% = 0.01 * 10
years = 7

future value = amount * ((1 + (0.01 * interest)) ** years)
print(round(future value, 2))

194.87

Source: https://www.w3resource.com/python-exercises/python-basic-exercise-39.php
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A h .
Python if statements

score = 80

if score >=60 :
> greater than e
< smaller than else:
—— equals print("Fail")
= is not

Pass
score = 80

if score >=60 :
print("Pass")

else:
print("Fail")

http://pythonprogramminglanguage.com/

48


http://pythonprogramminglanguage.com/

& python

if elif else

score = 90 A
grade = ""
if score >=90:
grade = "A"
elif score >= 80:
grade = "B"
elif score >= 70:
grade = "C"
elif score >= 60:
grade = "D"
else:
grade = "E"
print (grade)

# grade = "A"
http://pythontutor.com/visualize.html

https://go0.gl/E6wW5ph

http://pythonprogramminglanguage.com/



http://pythonprogramminglanguage.com/
http://pythontutor.com/visualize.html
https://goo.gl/E6w5ph

& python'

for loops

OCooNOULT S WIN -

[HEY
o

Source: http://pythonprogramminglanguage.com/
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& python

for loops

for 1 in range(1l,10):

O 0 0 0 V0V uwuwowuo

x* X X X % ¥ X X x

OO NOYUL B WN -

for j in range(1l,10):

18
27
36
45
54
63
72
31

print(i1, ' * ' , 73 ,

http://pythonprogramminglanguage.com/

’

i*3)
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& python
while loops

10 10
11

while age < 20: 1?

print (age) 14
age = age + 1 15
16
17

18
19

age

https://learnpython.trinket.io/learn-python-part-8-loops#/while-loops/about-while-loops
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& python’

def Functions

1.8
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& python’

Lists []

60
70
90
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& python
. Tuples ()

A tuple in Python is a collection that
cannot be modified.
A tuple is defined using parenthesis.

x = (10, 20, 30, 40, 50)

print(x[1]) 20
print(x[2]) 30

print(x[-1]) 50



& python
Dictionary {key : value}

k = { '"EN': 'English’', 'FR':'French' }
print (k[ 'EN'])

Dictionary
'EN' > 'English’
'FR’ > 'French’

English

http://pythonprogramminglanguage.com/dictionary
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& python’

Sets {}
{'cat', 'dog'}

animals

animals = {'cat’', 'dog'}
print(‘cat' in animals) # Check if an element is in a set; prints "True"
print('fish' in animals) # prints "False"”

animals.add('fish') # Add an element to a set

print('fish' in animals) # Prints "True"

print(len(animals)) # Number of elements in a set; prints "3"
animals.add('cat’) # Adding an element that is already in the set does nothing
print(len(animals)) # Prints "3"

animals.remove('cat') # Remove an element from a set

print(len(animals)) # Prints "2"

True animals = {'cat', 'dog'}

False

print('cat' in animals)

True print('fish' in animals)
3 animals.add('fish')
3 print('fish' in animals)
2 print(len(animals))

animals.add('cat')
print(len(animals))
animals.remove('cat')
print(len(animals))

http://cs231n.github.io/python-numpy-tutorial/
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& python’
File Input / Output

with open( 'myfile.txt', 'w') as file:

file .erte( 'Hello World\nThis is Python File Input Output' )

with open( 'myfile.txt', 'r') as file:
text = file.read()
print (text)

with open( 'myfile.txt', 'w') as file:
file.write('Hello World\nThis is Python File Input Output')

with open('myfile.txt’', 'r') as file:
text = file.read()
print(text)

Hello World
This is Python File Input Output

text

‘Hello World\nThis is Python File Input Output’

https://github.com/TiesdeKok/LearnPythonforResearch/blob/master/0 python basics.ipynb
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& python
File Input / Output

with open( 'myfile.txt', 'a+') as file:
file.write('\n' + 'New line')

with open( 'myfile.txt', 'r') as file:
text = file.read()
print (text)

with open('myfile.txt', 'a+') as file:
file.write('\n' + 'New line')

with open('myfile.txt’', 'r') as file:
text = file.read()
print(text)

Hello World
This is Python File Input Output
New line

https://github.com/TiesdeKok/LearnPythonforResearch/blob/master/0 python basics.ipynb
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& python

try except finally

try:
file = open('myfile.txt")
#file = open("myfile.txt", 'w')
file.write("Python write file")
print("file saved")
except:
print ("Exception file Error")
finally:
file.close()
print ("finally process")

Exception file Error
finally process

https://pythonbasics.org/try-except/
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& python’
class

Hello my name is Alan
Alan
20

Source: https://www.w3schools.com/python/python classes.asp

61


https://www.w3schools.com/python/python_classes.asp

Big Data Analytics
with

Numpy
in Python



Numpy
%

NumPy
Base
N-dimensional array
package




NumPy

is the
fundamental package
for
scientific computing
with Python.



L NumPy

NumPy

*NumPy provides a
multidimensional array object

to store homogenous or heterogeneous
data;

it also provides

optimized functions/methods to operate
on this array object.



NumPy

NumPy ndarray

One-dimensional Array
(1-D Array)

0

1 2 3 4 5

1

Two-dimensional Array

(2-D Array)
0 1 n-1
0 1 2 3 4 5
1 6 7 8 9 10
11 12 13 14 15
m-1 16 17 18 19 20
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NumPy

NumPy

Source: Yves Hilpisch (2014), Python for Finance: Analyze Big Financial Data, O'Reilly
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NumPy
Base
N-dimensional
array package

—

(1, 2, 3, 4, 5]

(1, 2, 3, 4, 5, 1,

1 import numpy as np
2 v = np.arange(l, 6)
3 v

array([1, 2, 3, 4, 5])
1 2 * v

array([ 2, 4, 6, 8,

v = list(range(l, 6))
\'

101])
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NumPy

NumPy Create Array

import numpy as np

= np.array([1l, 2, 31])
= np.array([4, 5, 6])
=a *b

Q Qoo

array([ 4, 10, 18])

Source: Yves Hilpisch (2014), Python for Finance: Analyze Big Financial Data, O'Reilly

69



NumPy

NumPy

1 import numpy as np
2
3 a = np.zeros((2,2)) # Create an array of all zeros
4 print(a) # Prints "[[ 0. 0.)
5 # [ 0. 0.]]1"
6
7 b = np.ones((1,2)) # Create an array of all ones
8 print(b) # Prints "[[ 1. 1.]]"
9
10 ¢ = np.full((2,2), 7) # Create a constant array
11 print(c) # Prints "[[ 7. 7.]
12 # [
13
14 d = np.eye(2) # Create a 2x2 identity matrix
15 print(d) # Prints "[[ 1. 0.]
16 # [ 0. 1.]1"
17
18 e = np.random.random((2,2)) # Create an array filled with random values
19 print(e) # Might print "[[ 0.91940167
20 # [ 0.68744134
[[0. 0.]
(0. 0.]]
[(1. 1.]]
(7 7]
(7 71]
[[1. 0.]
[0. 1.]]

[[0.66258211 0.65552598]
[0.00429934 0.21695824]]

http://cs231n.github.io/python-numpy-tutorial/

0.08143941)
0.87236687])]"
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import numpy as np
a = np.arandge(1l5).reshape(3, 5)

a.shape
a.ndim
a.dtype.name

import numpy as np
a = np.arange(1l5).reshape(3, 5)
a

array([ o, 1, 2, 3, 4],
[ 5’ 6' 7, 8' 9]'
(10, 11, 12, 13, 14]1])

print(a.shape)

(3, 3)

a.ndim

2

a.dtype.name

'int64'

https://docs.scipy.org/doc/numpy-dev/user/quickstart.html
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Matrix

m-by-n matrix

aij n columns IENENGESEN

m — —

TOWS




NumPy ndarray:
Multidimensional Array Object



NumPy ndarray

One-dimensional Array
(1-D Array)

0

1 2 3 4 5

1

Two-dimensional Array
(2-D Array)

1

n-1

2

5

7

10

12

15

m-1

17

20
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import numpy as np
a = np.array([1,2,3,4,5])

One-dimensional Array
(1-D Array)

0 1 n-1
1 2 3 4 5

a = np.array([1,2,3,4,5])
a

array([1l, 2, 3, 4, 3])
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np. array( [ [1,2,3,4,51,[6,7,8,9,10],[11,12,13,14,15],[16,17,18,19,20] ] )

Two-dimensional Array
(2-D Array)

a = np.array(([1,2,3,4,5),(6,7,8,9,10),(11,12,13,14,15]),[16,17,18,19,20]])

0) 1 n-1

0 1 2 3 4 5
1 6 7 8 9 10
11 12 13 14 15
m-1| 16 17 18 19 20

a

array((( 1, 2, 3, 4, 5],
[ 6’ 7' 8' 9’ 10]'
(11,12, 13, 14; 18],
(16, 17, 18, 19, 20]])




import numpy as np

a = np.array([[0, 1, 2, 3],

(10, 11, 12, 13],

[20, 21, 22, 23]])

a
O | 1] 2| 3
10 | 11 | 12 | 13
20| 21| 22| 23




a —_— np e arraY([[O, 1, 2, 31, [10, 11, 12, 13], [20, 21, 22, 23]])

a = np.array([[0,

a

array([[ O, 1,
[10, 11,
[20; 21;

print(a.ndim)

2

print(a.shape)

(3, 4)

2,
12,
22;

L,

2, 3], [10,

31,
131,
2311)

11,

18

131, [20,

21,

22,

2311)

10

11

12

13

20

21

22

23
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NumPy Basics:
Arrays and Vectorized
Computation

https://www.safaribooksonline.com/library/view/python-for-data /9781449323592 /ch04.html


https://www.safaribooksonline.com/library/view/python-for-data/9781449323592/ch04.html

NumPy Array

axis 1
0 1 2

0 0,0 0,1 0,2

axis 0 1 1,0 1,1 1,2

https://www.safaribooksonline.com/library/view/python-for-data/9781449323592/ch04.html



https://www.safaribooksonline.com/library/view/python-for-data/9781449323592/ch04.html

Numpy Array

Expression

arr[:2, 1:]

arr[2
arr[2, :
arr[2:, :

arr[:, :2]

arr[1, :2]
arr[1:2, :2]

https://www.safaribooksonline.com/library/view/python-for-data/9781449323592/ch04.html

Shape

(2, 2)

(3,)
(3,)
(1, 3)

(3, 2)

(2,)
(1, 2)


https://www.safaribooksonline.com/library/view/python-for-data/9781449323592/ch04.html

Tensor
°3
* a rank 0 tensor; this is a scalar with shape []
*[1.,2.,3.]
* arank 1 tensor; this is a vector with shape [3]
*[[1., 2., 3.], [4., 5., 6.]]
* a rank 2 tensor; a matrix with shape [2, 3]

- [[[1., 2., 3.1}, [[7., 8., 9.]11]
* a rank 3 tensor with shape [2, 1, 3]

https://www.tensorflow.org/
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Scalar

Vector

Matrix

Tensor

80

[50 60 70]

50 60 70]

[55 65 75]

50 60 70
55 65 75

[70 80 907

[75 85 95]
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|:;| pandas

pandas

Python Data Analysis
Library

providing high-performance, easy-to-use
data structures and data analysis tools
for the Python programming language.
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jul pandas pandas:
powerful Python data analysis toolkit

* Tabular data with
heterogeneously-typed columns,
as in an SQL table or Excel spreadsheet

* Ordered and unordered (not necessarily fixed-frequency) time
series data.

* Arbitrary matrix data (homogeneously typed or
heterogeneous) with row and column labels

* Any other form of observational / statistical data sets. The data
actually need not be labeled at all to be placed into a pandas
data structure

85



ol pandas Series
DataFrame
* Primary data structures of pandas
* Series (1-dimensional)
* DataFrame (2-dimensional)

* Handle the vast majority of typical use cases in
finance, statistics, social science, and many
areas of engineering.
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|:=| pandas

pandas DataFrame

* DataFrame provides everything that R’s
data.frame provides and much more.

*pandas is built on top of NumPy and is intended
to integrate well within a scientific computing
environment with many other 3rd party
libraries.



il pandas pandas
Comparison with SAS

pondas s

DataFrame data set
column variable
row observation
groupby BY-group

NaN



Jul pandas Python Pandas Cheat Sheet
Data Wrangling

with pandas RN iy dota complements pancas's vectoriced IRk N I
na M operations. pandas will automatically preserve | —
Cheat Sheet t t t 8 mmuvwm:modm:ﬂ:uuo
mm‘t works as mmn' ﬂ.ﬂd“ L —
http://pandas.pydata.org g A g M % A
in its own columa saved in its own row

Reshaping Data - change the layout of a data set

Syntax - Creating DataFrames

o S Do . dfedf. sort_values(‘mpg’)
O — !: -F b Orgler rows by values of a colemn (low 10 high).
: l: : =: dfedf, sort_values('mpg’,ascendingsfalse)
.- i Ovrder rows by values of a column (high %0 low).
df « pd.DataFrase( == L bote® .
{"a% : [4,5, 6], pd.melt(ef) of .pivot(columnss'var’, valuess'val')  9f=df.rename(columns = ('y':‘year’})
b {7- s, %), n Gather columns into rows. Spread rows nto coksmes. Rename the columas of a DataFrame
"c* i [10, 13, 12]),
index » [1, 2, 3 f— 1 ] = dfedf . sort_index()
A el o —— e Sort the index of a DataFrame
df = pd.Oatafrase( Lo - C em . dfedf.reset_index()
({;. :. :}, mr—um»mmm
(6, 9, 121], pd.concat([df1,d¢2)) pd. umt((m.ml. axise1) df=df. drop(["Length®, "Meight'], axise1)
index~[1, 2, 3], Acpend rows of Dataframes colemm of Dataframes Drop columns from Oatad rame

colemns=["a’, “b', "¢'])

Specify values for each row.
F Subset Observations (Rows) Subset Variables (Columns)

1 7 |» ‘r
It |l: =. M -----—) m - - -— =
=1 = = ez e — T =
« r s b |u 1 m=m
OF = pd.Sutafram( df[éf.Length > 7] @f .sample(fracsd.s) [ uddth’, ‘Length°, ‘species’ ]]
(a7 : [4,5, 6, EXtract rows that meet logical Randomiy select fraction of rows. m".m'“""‘.'"’“, g
Bt l:‘ .ii,liz criteris, ¢f .sample(ar10) mwmmnoo&m
ST LD A0, Al df . drop_duplicates() Randomly select n rows. of#13ter(ragume"regen’)
= pd.mat froa_tuples( Remove duslicane rows {only  @f . 110<(10:20) ot e N .
(( ‘ ‘)9( ‘ !3)3( . "))l mm mmwm narme m - regex.
e 1) e i e
Create DatafFrame lm Select Srst 1 rows. Select and ceder 109 n entries. wr | Muichen strings contaieing 0 poried ™!
2 g df.tail(n) @f.nsmallest(n, "valee') ‘Lengths Moriren 1) e E g TN mort Loty
Method Cha"“ng Select last n rows. Select and order botseen n eearies. | [r——— e
Most pandas methods return a Dataframe so that ‘*af1.5]8" | Matrhen sieing Saginning with W and ending with L2343
ancther pandas method can be applied to the Logi: In Python (and pandes) TaCPISpUcIans). o | Mutzhen sirngs smcept the siring Species
af « (‘:.un(«) rlmes ﬂm.lu(:‘m'n‘:'ﬂm‘l X2 and x4 (Incusive).
B f.1l0c(1,(1,2,5)) '

'::h!' ; .:“‘.T; = Select columes In positions 1, 2 and S (fest column is 0}
.query(val > 200°) df dec(df["a’] > 10, ['a","c']])
) Select rows meeting logical condiion, and anly the speciic columas .
202 LB YRR TR T TR et MaD e By B0 DNrD WAV Chewateet MO e (10 i) Vo LU AN AT el S0 Wen By Wy Lweng, N rgange Lo ety

Source: https://github.com/pandas-dev/pandas/blob/master/doc/cheatsheet/Pandas Cheat Sheet.pdf



https://github.com/pandas-dev/pandas/blob/master/doc/cheatsheet/Pandas_Cheat_Sheet.pdf

mlpandas

[
Creating pd.DataFrame
--- In [1]: import numpy as np
import pandas as pd
df = pd.DataFrame({:a:: [4, 5, 6],

b": [7, 8' 9]l
1 4 7 10 "e": [10, 11, 12]},

index = [1, 2, 3])

2 5 8 11 -
Out[1l]: alble
3 6 9 12 1]4[7[10
2/5|8 |11
3(6|9(12
import pandas as pd
df = pd.DataFrame({"a": [4, 5, 6],
"b": [7, 8, 9],
"e": [10, 11, 121},
index = [1, 2, 3])

https://github.com/pandas-dev/pandas/blob/master/doc/cheatsheet/Pandas Cheat Sheet.pdf
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|:g| pandas

Pandas DataFrame

type(df)

type(df)

pandas.core.frame.DataFrame
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mlpandas
import numpy as np
import pandas as pd
import matplotlib.pyplot as plt
print ( 'pandas imported')

s = pd.Series([1,3,5,np.nan,6,8])
S

dates = pd.date range('20181001°,

periods=6)
dates



|:;| pandas

import numpy as np

import pandas as pd

import matplotlib.pyplot as plt
print('pandas imported').

= W=

pandas imported

1 s = pd.Series([1,3,5,np.nan,6,8]).
2 8

0 1.0

1 3.0

2 5.0

3 NaN

4 6.0

5 8.0

dtype: floaté64

1 dates = pd.date range('20181001', periods=6)
2 dates

DatetimeIndex(['2018-10-01', '2018-10-02', '2018-10-03',
'2018-10-05"', '2018-10-06'1,
dtype='datetime64[ns]', fregq='D")

'2018-10-04",
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|:;| pandas
df = pd.DataFrame(np.random.randn(6,4),

index=dates, columns=list( ' ABCD'))
df

| df = pd.DataFrame(np.random.randn(6,4), index=dates, columns=list('ABCD'))

df

2018-10-01
2018-10-02
2018-10-03
2018-10-04
2018-10-05

2018-10-06

A

-0.336188

0.903683
0.920208
0.221045

0.946862

-0.225148

0.584621

-0.839723

-0.240353

-0.314589

-1.570305

0.510691

Cc

-1.061433

-0.270219

-0.818598

0.042071

-1.009180

2.002372

D

-0.036278

-1.099606

-1.105489

-1.447280

-0.375659

-0.335005
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|l pandas gf = pd.pataFrame(np.random.randn(3,5),
index=[ 'studentl’', 'student2’', 'student3’]
, columns=list( ABCDE'))
df

df = pd.DataFrame(np.random.randn(3,5), index=['studentl', 'student2', 'student3'], columns=list('ABCDE'))
df|

A B C D E
student1 -0.346884 -1.232934 -0.302072 -1.345084 -0.723880
student2 1.090955 -0.010483 1.280072 -0.253958 -0.030604

student3 0.325660 0.808956 -0.395820 -1.498926 1.603471



i
I':I pandas df2 = pd.DataFrame({ 'A' : 1.,

pd.Timestamp('20181001"'),

pd.Series(2.5,index=list (range(4)),dtype='£float32'),
np.array([3] * 4,dtype='int32'),
pd.Categorical ([ "test","train",6 "test","train"]),
"foo' })

.DataFrame({ 'A' : 1.,

: pd.Timestamp('20181001"),

- pd.Series(2.5,index=list(range(4)),dtype='float32'),
: np.array([3] * 4,dtype='int32"'"),

: pd.Categorical(["test","train","test","train"]),
"foo' })

N N
Il
o}
Q.

A B C D E F
0 1.0 2018-10-01 2.5 test foo
1 1.0 2018-10-01 2.5 train foo
2 1.0 2018-10-01 2.5 test foo

3 1.0 2018-10-01 2.5 train foo



mlpandas

df2.dtypes

df2.dtypes

A float64
B datetime64[ns]
C float32
D int32
E category
F object

dtype: object
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Python Data Analysis and Visualization

I::I pandas plotly
matpl=tlib b,‘,keh
@ seaborn I Altair



!l pandas



http://pandas.pydata.org/

Python
matplotlib

matplthb

ttttttttttttttttttttt



https://matplotlib.org/

Python
seaborn

https://seaborn.pydata.org/



https://seaborn.pydata.org/

Python
plotly

plotly

tttttttttttttttttttttttt



https://plotly.com/python/



https://bokeh.org/

Python
Altair

I Altair



https://altair-viz.github.io/

Python matplotlib

“tlib

Installation Documentation Examples Tutorials Contributing

Matplotlib: Visualization with Python

Matplotlib is a comprehensive library for creating static, animated, and interactive visualizations in Python.

2.2.5: docs | changelog
il A e B

Matpiotlib makes easy things easy and hard things possible

Create Customize
« Develop publcation quality plots with » Take full control of line styles, font
just a few lines of code properties, axes properties...
¢  Use interactive figures that can zoom, « Export and embed to a number of file
pan, update... formats and interactive environments

Latest stable release
3.3.4: docs | changelog

Last release for Python 2

Support Matplotlib

Extend

« Explore tallored functionality provided
by third party packages

« Learn more about Matplotlib through
the many external learning resources

https://matplotlib.org/
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@ seaborn Python Seaborn

‘sea born ' Gallery  Tutorial APl  Site~  Page v

seaborn: statistical data visualization

AT
| 5 = q l.|
et =
v"'v -
1 £
4 |’ ! | 2
Seaborn is a Python data visualization hbrary based on matplotlib. It provides a high-level C t n t F t
interface for drawing attractive and Informative statistical graphics. ontents eatures
For a brief introduction 10 the ideas behind the library, you can read the introductory notes. ¢ Introduction « Relational: AP! | Tutorial
Visit the installation page to see how you can download the package and get started with it e Release notes o Distribution: AP1 | Tutorial
You can browse the example gallery to see what you can do with seaborn, and then check ¢ Installing o Categorical: AP | Tutorial
out the tutorial and API reference to find out how. o Example gallery * Regression: API | Tutorial
) e Tutorial * Multiples: AP1 | Tutorial
To see the code or report a bug, please visit the GitHub repository. General support
* APl reference o Style: API | Tutonal
questions are most at home on stackoverflow or discourse, which have dedicated channels
* Color: AP | Tutorial
for seabomn
© Copyright 2012-2020, Michael Waskom. Created using Sphinx 3.3.1 Back to top

https://seaborn.pydata.org/
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i protty

Python Plotly Graphing Library

m plotly | Graphing Libraries

Search..,

Quick Start

Getting Started
Is Plotly Free?
Figure Reference
AP| Reference
Dash

GitHub
community.plotly.com
Examples
Fundamentals
Basic Charts
Statistical Charts

Artificial Intelligence and
Machine Learning

Scientific Charts
Financial Charts
Maps

3D Charts

() star 9,085 DO MORE WITH DASH

Plotly Python Open Source Graphing Library

Plotly's Python graphing library makes interactive, publication-quality graphs. Examples of how to make line plots, scatter plots, area charts,

bar charts, error bars, box plots, histograms, heatmaps, subplots, multiple-axes, polar charts, and bubble charts,
Plotly.py is free and open source and you can view the source, report issues or contribute on GitHub,

Our recommended IDE for Plotly’s Python graphing Mvevy is Dash Enterprise’s Dote Soence Workspoces, which has both jupyter notebook and Python code file suppovt.
Bod out if your company is using Dosh Enferprise.

tnstal Dash Enterprise on Azure | (nstall Dash Enterprise on AWS

Fundamentals

SRR TR TN

““mllu

The Figure Data
Structure

Creating and
Updating Figures

Displaying Figures

https://plotly.com/python/

Plotly Express

Analytical Apps with
Dash
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i [0

Python Plotly Graphing Library

Fundamentals

P €;9’\1 : / * ‘”' 4 :
) . - T
.‘." 'w l)..é ' —
- B e Y ":-‘-8 | ~—
§ I Iiill ‘ ﬂ‘" 'ﬁ ' ..:.-".. .-'.—-"—’B
lll o e
The Figure Data Creating and Displaying Figures Plotly Express Analytical Apps with
Structure Updating Figures Dash

Artificial Intelligence and Machine Learning

s

ML Regression

kNN Classification

oty
v, Y e, o aun g *
ot
] S { o
!, a- ¢ '.'v ."'ff.s','.:"-“
t o : : --s;_
B L p 2T
/ ‘: Y \,.l. »
e z .
ROC and PR Curves PCA Visualization

https://plotly.com/python/

Al/ML Apps with
Dash
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i protty

Python Plotly Graphing Library

Basic Charts More Basic Charts »
... (31.666x, 82 .609)
> oals Japen
L PR O y
03‘,';5' .Q, @
Rl 4
» “ .

& ) ®
Scatter Plots Line Charts Bar Charts Pie Charts Bubble Charts
Statistical Charts More Statistical Charts -

W |
L lll.ll R L e ik B ‘
Error Bars Box Plots Histograms Distplots 2D Histograms

https://plotly.com/python/ 109
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™ python Plotly Graphing Library

Scientific Charts More Scientific Charts -

2
2 °'»--\-“O
v. » “ ‘e
L33 |
BRSSO | §
° g 2
"
: ‘ O'OT
Contour Plots Heatmaps Imshow Ternary Plots Log Plots

WY gt oo

Time Series and Date Candlestick Charts Waterfall Charts Funnel Chart QHLC Charts
Axes

https://plotly.com/python/ 110
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i [0

Python Plotly Graphing Library

Mapbox Choropleth Lines on Mapbox Filled Area on Maps Bubble Maps Mapbox Density
Maps Heatmap
3D Charts More 3D Charts -
- - el
p
3D Axes 3D Scatter Plots 3D Surface Plots 3D Subplots 30D Camera Controls

https://plotly.com/python/
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™ python Plotly Graphing Library

Subplots

G | S =

we v

4 N .
. -t .
&4 » & '. q - -
. e - .
uM 01N N e R ——— |
-~ e
T ot M"‘
—_

el e

I

Mixed Subplots Map Subplots Table and Chart Figure Factory
Subplots Subplots
Jupyter Widgets Interaction
e " ——— - -
Plotly FigureWidget Jupyter Lab with Interactive Data Click Events
Overview FigureWidget Analysis with
FigureWidget
ipywidgets

https://plotly.com/python/
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b.‘.keh Python Bokeh

bakeh 230 ~ Firststeps Userguide Gallery Reference Developers Releases Tutorial Community

:_- V‘\ | |

. - P
“eew b—— - -— - - —
o
- ' —

https://bokeh.org/

113


https://bokeh.org/

Python Altair

‘ Vega-Altair Getting Started User Guide Examples APl Reference Ecosystem Release Notes Q @ [

Vega-Altair: Declarative Visualization in Python

".nui' aes s

Vega-Altair is a declarative statistical visualization library for Python, based on Vega and Vega-Lite.
The Vega-Altair open source project is not affiliated with Altair Engineering, Inc.

With Vega-Altair, you can spend more time understanding your data and its meaning. Altair's API is simple, friendly and
consistent and built on top of the powerful Vega-Lite visualization grammar. This elegant simplicity produces beautiful and
effective visualizations with a minimal amount of code.

You can browse this documentation via the links in the top navigation panel. In addition to reading this documentation page,
it can be helpful to also browse the Vega-Lite documentation.

https://altair-viz.github.io/ 114
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Iris flower data set

setosa versicolor virginica
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Iris Classfication




.data
https://archive.ics.uci.edu/ml/machine-learning-databases/iris/iris.data

iris

setosa

Iris-setosa
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.4,Iris-setosa

4.6,3.6,1.0,0.2,Iris-setosa
5.1,3.3,1.7,0.5,Iris-setosa
4.8,3.4,1.9,0.2,Iris-setosa
5.0,3.0,1.6,0.2,Iris-setosa
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Iris Data Visualization
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cO & python1Olipynb
File Edit View Insert Runtime Tools Help All changes saved
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1 import seaborn as sns

Z sns.set(style=~"ticks", color_codes=True)
3 iris = sns.load _dataset("iris”)

4 g = ans.pasirplot(iris, hue="species”)
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import seaborn as sns
sns.set(style="ticks", color codes=True)
iris = sns.load dataset("iris")
g = sns.pairplot(iris, hue="species")
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import numpy as np

import pandas as pd

$matplotlib inline

import matplotlib.pyplot as plt

import seaborn as sns

from pandas.plotting import scatter matrix

# Import Libraries

import numpy as np

import pandas as pd

$matplotlib inline

import matplotlib.pyplot as plt

import seaborn as sns

from pandas.plotting import scatter matrix
print (' imported’)

imported



url = "https://archive.ics.uci.edu/ml/machine-learning-databases/iris/iris.data"

names = [ 'sepal-length', 'sepal-width', 'petal-length', 'petal-width', 'class' ]

df = pd.read csv(url, names=names)

print (df.he

# Load dataset

url = "https://archive.ics.uci.edu/ml/machine—1earning—databases/iris/iris.dataﬂ

names = [ 'sepal-length', 'sepal-width', 'petal-length', 'petal-width', 'class']
df = pd.read _csv(url, names=names)
print(df.head(10)).

sepal-length sepal-width petal-length petal-width class
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df.tail(10)

print(df.tail(10)).

sepal-length

140 6.7
141 6.9
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143 6.8
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class
Iris-virginica
Iris-virginica
Iris-virginica
Iris-virginica
Iris-virginica
Iris-virginica
Iris-virginica
Iris-virginica
Iris-virginica
Iris-virginica
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df.describe ()

print(df.describe())

sepal-length
count 150.000000

mean 5.843333
std 0.828066
min 4.300000
25% 5.100000
50% 5.800000
75% 6.400000
max 7.900000

sepal-width petal-length

150.
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.100000
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.800000
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print (df.info())
print (df.shape)

print(df.info()).

<class 'pandas.core.frame.DataFrame'>
RangeIndex: 150 entries,

0 to 149

Data columns (total 5 columns):

sepal-length 150
sepal-width 150
petal-length 150
petal-width 150
class 150

dtypes: float64(4), object(1l)

non-null
non-null
non-null
non-null
non-null

memory usage: 5.9+ KB

None

print (df.shape)

(150, 5)

floaté64
floaté64
floaté64
floaté64
object
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df.groupby('class’').size()

print(df.groupby( 'class’').size())

class

Iris-setosa 50
Iris-versicolor 50
Iris-virginica 50

dtype: int64
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plt.rcParams|["figure.figsize"] = (10,8)
df. plOt (kind='box' , subplots=True, layout=(2,2), sharex=False, sharey=False)

plt.show()

plt.rcParams( "figure.figsize®) = (10,8)
df.plot(kind="'box', subplots=True, layout=(2,2), sharex=False, sharey=False)

plt.show().
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df.hist ()
plt.show()

df.hist()
plt.show().

petal-length

B G B B 8 W

o

1 2 3 - 5 6 7

sepal-length

o n B GH B DR B8 W &

w B8 G B DX 8 80 8

o

petal-width

128



scatter matrix(df)
plt.show()

scatter_matrix(df)

plt.show().
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sns.pairplot (df, hue="class",
sns.pairplot(df, hue="class", size=2)

<seaborn.axisgrid.PairGrid at 0x7£1d4d21267390>
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Wes McKinney (2022), "Python for Data Analysis: Data Wrangling with pandas, NumPy,

and Jupyter"”, 3rd Edition, O'Reilly Media.

@ wesm [ pydata-book pubiic

<> Code
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’ wesm Upload cleaner notebook files without internal build toolchai...
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Wes McKinney (2022), "Python for Data Analysis: Data Wrangling with pandas, NumPy,
and Jupyter", 3rd Edition, O'Reilly Media.

¥ 3rd-edition + pydata-book / ch04.ipynb Go to file

’ wesm Upload cleaner notebook files without internal build toolchain instru... ... Latest commit £1757b8 3 days ago O History

A 3 contributors ’ N

1224 lines (1224 sloc) = 21.9 KB <> [ Raw Bame » ~ @

import numpy as np

np.random.seed(12345)

import matplotlib.pyplot as plt
plt.rc("figure", figsize=(10, 6))
np.set_printoptions(precision=4, suppress=True)

import numpy as np

my_arr = np.arange(l 000_000)
my list = list(range(1_000_000))

ftimeit my_arr2 = my_arr * 2
ftimeit my list2 = [x * 2 for x in my_list]

import numpy as np
data = np.array([([(1.5, -0.1, 3], [0, =3, 6.5]])
data

https://github.com/wesm/pydata-book/blob/3rd-edition/ch04.ipynb 132
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Python in Google Colab (Python101)

https://colab.research.google.com/drive/1FEG6DnGvwfUbeo4z)1zTuniMqf2RkCrT

2 python10Lipynb - Colaborato: X +

C & https://colab.research.google.com/drive/1FEGEDNGvwiUbeodzJ12TunjMaf 2RkCrT 7authuser= 28scroliToswsh36fLxDKC3 w @ :

co & python101.ipynb B COMMENT 2% SHARE
File Edit View Insert Runtime Tools Help
0 CODE @ TEXT 4 CELL & CEWL v/ CONNECTED ~ Z EDITING A
1 # Future Value
B e
lr=0.1
ine=7

5 fvmpy * ((1 + (X)) ** n)
6 print(round(fv, 2))

G 194.87

[11) | amount = 100
2 interest = 10 #10% = 0.01 * 10
3 years = 7

future_value = amount * ((1 + (0.01 * interest)) ** years)
& print(round(future_value, 2))

C 194.87

[12) 1 # Python Function def
2 def getfv(pwv, r, n):
3 fvspy* ((1+ (X)) ** n)
4 return fv
5 fv = getfv(100, 0.1, 7)
6 primt(round(fv, 2))

O 194.87
[13) I # Python if else
2 score = §0
1 if score >=60
4 print(“Pass”)
5 else:
¢ print(“rail”)
Cc Pass

https://tinyurl.com/aintpupython101 133
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1 import seaborn as sns

2 sns.set(style="ticks", color_codes=True)

3 iris = sns.load_dataset("iris")

4 g = ans.pasirplot(iris, hue="species”)
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Computer Vision

2 185 benchmarks

3397 papers with code

» See all 1415 tasks

Papers with Code

State-of-the-Art (SOTA)

T image

o ¢ Classification

2 390 benchmarks

2778 papers with code

Natural Language Processing

Language
. Modelling B

- Question

—— Answering

2 458 benchmarks

2 181 benchmarks

2248 papers with code

» See all 664 tasks

1818 papers with code

&2 269 benchmarks

2559 papers with code

Machine
Translation

&2 78 benchmarks

1721 papers with code

Contrastive

Learning

&2 2 benchmarks

1119 papers with code

k2 B7 benchmarks

1040 papers with code

https://paperswithcode.com/sota

B Image
Generation
2 208 benchmarks

1097 papers with code

Text
Generation

2 242 benchmarks

931 papers with code
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Summary

* Foundations of Big Data Analysis in Python
* Python Ecosystem for Data Science
* Python
* Programming language
* Numpy
* Scientific computing
* Pandas
* Data structures and data analysis tools
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