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Ex.No. 1 Download, install and explore the features of
NumPy, SciPy, Jupyter, Statsmodels and Pandas
packages.

How to Install Anaconda & Run Jupyter Notebook

Instructions To Install Anaconda and Run Jupyter Notebook

¢ Download & Install Anaconda Distribution
e Create Anaconda Environment
e Install and Run Jupyter Notebook

Download & Install Anaconda Distribution

Follow the below step-by-step instructions to install Anaconda
distribution.

Download Anaconda Distribution
Go to https:/ /anaconda.com/ and select Anaconda Individual Edition to

download the latest version of Anaconda. This downloads the .exe file to
the windows download folder.

S A=)
(O Anaconda | Individual Edition X + (-] u
& C @ anaconda.com/products/individual-d w o :
D ANACONDA. Products Pricing Solutions Resources Blog Company

Q

Individual Edition

Your data Sclence Anaconda Individual Edition
‘ toolkit

With over 25 million users worldwide, the open-source Individual For Windows

Edition (Distribution) is the easiest way to perform Python/R data Evihonifiotikirephical instalier w2 AR
science and machine learning on a single machine. Developed for
solo practitioners, it is the toolkit that equips you to work with Get Additional Installers

A
thousands of open-source packages and libraries - | & | A


https://sparkbyexamples.com/python/install-anaconda-jupyter-notebook/#Download-and-Install-Anaconda-Distribution
https://sparkbyexamples.com/python/install-anaconda-jupyter-notebook/#Create-Anaconda-Environment-from-Navigator
https://sparkbyexamples.com/python/install-anaconda-jupyter-notebook/#Install-and-Run-Jupyter-Notebook
https://www.anaconda.com/products/individual-d

Install Anaconda

By double-clicking the .exe file starts the Anaconda installation. Follow
the below screen shot’s and complete the installation

0 Anaconda3 2021.05 (64-bit) Setup - b

Welcome to Anaconda3 2021.05
(64-bit) Setup

Setup will guide you through the installation of Anaconda3
2021.05 (54-bit).

Itis recommended that you dose all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer,

Click Mext to continue,

(") ANACONDA

o Anaconda3 2021.05 (64-bit) Setup - b
License Agreement

_) ANACONDA. Please review the license terms before instaling Anaconda3
2021.05 (54-bit).

Press Page Down to see the rest of the agreement.

Copyright 2015-2021, Anaconda, Inc.
All rights reserved under the 3-cdause BSD License:
This End User License Agreement (the "Agreement”) is a legal agreement between you

and Anaconda, Inc. ("Anaconda™) and governs your use of Anaconda Individual Edition
(which was formerly known as Anaconda Distribution). W

If you accept the terms of the agreement, dick I Agree to continue. You must accept the
agreement to install Anaconda3 2021.05 (64-bit).

< Back Cancel



») Anaconda3 2021.05 (64-bit) Setup - O

Select Installation Type

;i_) ANACONDA Please select the type of installation you would like to perform for
Anaconda3 2021.05 (64-hit].

Install for:

() Just Me {recommended)

(@) All Uzers {requires admin privileges)

Anaconda, Inc,

<oac carcel

») Anaconda3 2021.05 (64-bit) Setup - O

Choose Install Location
;i_) ANACONDA. Choose the folder in which to install Anaconda3 2021.05 (54-bit).

Setup will install Anaconda3 2021.05 (64-bit) in the following folder. To install in a different
folder, dick Browse and select another folder. Clidk Mext to continue,

Destination Faolder

| C:'\ProgramData‘anacondasd| Browse. ..

Space reguired: 2.9GE
Space available: 5. 1GE

Anaconda, Inc,

< Back Cancel



») Anaconda3 2021.05 (64-bit) Setup - O

Advanced Installation Options
;;_) ANACONDA Customize how Anaconda integrates with Windows

Advanced Cptions

[ ] Add Anaconda3 to the system PATH environment variable

Mot recommended. Instead, open Anaconda3 with the Windows Start
menu and select "Anaconda (64-bit)", This "add to PATH" option makes
Anaconda get found before previously installed software, but may
cause problems requiring you to uninstall and reinstall Anaconda.

Register Anaconda3 as the system Python 3.8

This will allow other programs, such as Python Tools for Visual Studio
PyCharm, Wing IDE, PyDev, and MSI binary padkages, to automatically
detect Anaconda as the primary Python 3.8 on the system.

Anaconda, Inc,

< Back Install Cancel

») Anaconda3 2021.05 (64-bit) Setup - O

Installing
;i_) ANACONDA Please wait while Anaconda3 2021.05 (&4-hit) is being installed.

Setting up the base environment ...
Show details

Anaconda, Inc,

< Back Mext = Cancel



o Anaconda3 2021.05 (64-bit) Setup - =

. Anaconda3 2021.05 (64-bit)
J hNﬁCONDA Anaconda + JetBrains

Warking with Python and Jupyter noteboaks is a breeze with PyCharm Pro, designed to
be used with Anaconda, Download now and have the best data tools at your
fingertips.

https:/fwww.anaconda.com/pycharm

o
FL
r

) ANACONDA. PCy

T

< Badk Cancel

O Anaconda3 2021.05 (64-bit) Setup = =

Completing Anaconda3 2021.05
(64-bit) Setup

Thank you for instaling Anaconda Individual Edition.

Here are some helpful tips and resources to get you started.

We recommend you bookmark these links so you can refer
back to them later.

Anaconda Individual Edition Tutorial

Getting Started with Anaconda

(") ANACONDA

]

This finishes the installation of Anaconda distribution, now let’s see how
to create an environment and install Jupyter Notebook.



Create Anaconda Environment from Navigator

A conda environment is a directory that contains a specific collection of
conda packages that you have installed. For example, you may have one
environment with NumPy 1.7 and its dependencies, and another environment

with NumPy 1.6 for legacy testing.

https://conda.io/docs/using /envs.html

Open Anaconda Navigator

Open Anaconda Navigator from windows start or by searching it.
Anaconda Navigator is a Ul application where you can control the
Anaconda packages, environment e.t.c

o]
{2 ANACONDA NAVIGATOR

Anaconda Navigator

base (root)

Applications on |

"‘ Channels

‘ Environments

M1
- Il
W Learning o
.
S

2 Gy CMD.exe Prompt

0.1.1
Run a cmd.exe terminal with your currenk
enwironment from Mawigator activated

ANACONDA

o

Discover premium data
science content

JupyterLab

Documentation A 304
An extensible environment For interactive
and reproducible computing, based on the

Anaconda Blog Jupyter Notebook and Architecture.

Create an Environment to Run Jupyter Notebook

@

Datalore

Online Data Analysis Tool with smark
coding assistance by JetBrains. Edit and run
your Python notebooks in the cloud and
share them with your team

-
Jupyter
L]
MNotebook
A 630
Web-bazed, interactive computing
notebook environment. Edit and run
human-readable docs while describing the
data analysis.

- o N

Signin

Refresh

IBM Watson Studio Cloud

IBM Watson Studio Cloud provides you the
tools to analyze and visualize data, to
cleanse and shape dats, to create and krain
machine learning models. Prepare data and
build models, using open source data
science tools or visual medeling

i
Ya.
N

Powershell Prompt

4Ta

0.0.1
Run a Powershell terminal with your
current environment from Navigator
activated

This is optional but recommended to create an environment before you
proceed. This gives complete segregation of different package installs for
different projects you would be working on. If you already have an

environment, you can use it too.



o] Anaconda Navigator - DR

ﬂ‘ Home

| Search Environments Q, | | Installed V‘ Channels Update index...
ﬁ Enwv I base (root) > MName ~ T Description Version -
_ipyw_jlab_nb_ex__ D 01.0
.
W Learning
alabaster =_) 0712
.. ;
aw Community anaconda QD 2021.05
anaconda-client =_) 172
anaconda-project ) 0.9.1
anyio 0 2.2.0
<
appdirs D 1.4.4
argh D 0.26.2
argonz-cffi D 20.1.0
Discover premium data
science content
asnicrypto 1) 1.4.0
Documentation astroid :_) 25
Anacenda Bleg astropy o] 4.2.1
async-generator a A0
You — v
L J 2  ¢] ]

Import

select + Create icon at the bottom of the screen to create an Anaconda
environment.

9] Anaconda Navigator = B

) ANACONDA NAVIGATOR © upsrade o

'ﬂ' Home

| arch Environments Q ‘ ‘ Installed V| Channels Update index.
ﬁ Environments I base (root) » Name ~ T Description Wersion -~
A _ipyw_jlab_nb_ex___ =_) 0.1.0
Mgl Learning
0742
1] :
aw Community |
MName 2021.05
Location: vs|my-env
A7z
Packages: [ Python 38 v
A
oe
220
argh Q 0.26.2
Discowver premium data argan2-cffi :") 20.1.0
science content
asnicrypto §
1 2 D 1.4.0
Documentation
astroid ._) A 25
Anaconda Blog ;
astropy =._) A 42
async-generator a A0
oy =
L g L] ¢] [ -

Create Imporkt 3562 packages availzble



Install and Run Jupyter Notebook

Once you create the anaconda environment, go back to the Home page on
Anaconda Navigator and install Jupyter Notebook from an application on
the right panel.

_
jupyter
:\-"
Motebook

6.4.3
Web-bazed, interackive computing
notebook envirenment. Edit and run
human-readable docs while describing the
data analysis.

It will take a few seconds to install Jupyter to your environment, once the
install completes, you can open Jupyter from the same screen or by
accessing Anaconda Navigator -> Environments -> your

environment (mine pandas-tutorial) -> select Open With Jupyter
Notebook.

Q

File Help

{2 ANACONDA NAVIGATOR

‘ﬁ‘ Home search Environments Q ‘ | Installed

baze (root) Name ~ T
- . D
g Environments my-eny [ Open Terminal

Open with Python A
- Open with IPython
g Learning
pen with Jupyter Moteboo

This opens up Jupyter Notebook in the default browser.
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: jupyter ouit | Logout

Files Running Clusters
Select items to perform actions on them. Upload | Mew- &

Oo ~ | B/ Mame & | | Last Modified File size
O 3 AndroidStudioProjects 2 years ago

O [ Contacts a year ago

[J [3 Deskiop 3 days ago

O [ Documents 4 months ago

O [ Downloads 4 hours ago

[J 3 Drivers 2 years ago

[ 0 eclipse-workspace 2 years ago

O 3 eclipse-workspace-NEW 2 years ago

Now select New -> PythonX and enter the below lines and select Run. On
Jupyter, each cell is a statement, so you can run each cell independently
when there are no dependencies on previous cells.

: Jju pyter Untitled5 Last Checkpoint: 3 hours ago {unsaved changes) f‘. Logout
File Edit Wiew Insert Cell Kemel Help Trusted & | Python 3 (ipykernel) O
B+ & @O B 4 % FRun B C W Cok v| =

In [1]: print("Hello World™)

Hello wWorld
In [2]: 243
Out[2]: 5

In [3]:  str="My First Program"
print(str)

My First Program

In[]:| ‘

This completes installing Anaconda and running Jupyter Notebook.
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:\WINDOWS \systen3Dopip install numpy
Collecting numy
Downloading numpy-1.23.2-cp38-cp38-uindl.uhl (12.2 1B)

Installing collectad packages: mumpy
Successtully nstalled numpy-1.13.2

| & new release of pip availaple:
[oice] To update, run;

:\WINDOWS \systen3opip install scipy
Collecting scipy
Downloading scipy-1.9.1-cp38-cp38-win32.uhl (34.5 HB)
efa
Requirenent already satisfied: numpycl.25.8,=1.18.5 in c:\progran files (x86)\python38-32\1ib\site-packages (from scipy) (1.23.2)
Installing collected packages: scipy
uccessfully installed scipy-1.9.1

+ \WINDOWS\systen32spip install pandas
Collecting pandas
Using cached pandas-1.4.3-cp38-cp38-win32.unl (9.4 M)
Requirenent already satisfied: python-dateutild=1.8.1 in c:\progran files (x86)\python3d-32\Lib\site-packages (from pandas) (2.8.2)
54
5{

Requirenent already satisfied: numpy>=1.18.5 in c:\program files (v86)\python38-32\1ib\site-packages (from pandas) (1.23.2)

Requirenent already satisfied: pytz»=2026.1 in c:\progran files (xB6)\python3g-32\1ib\site-packages (from pandas) (2622..1)

Requirenent already satisfied: six»=1.5 in c:\progran files (x86)\python3d-32\Lib\site-packages (from python-dateutily=1.8.1-»pandas) (1.16.8)
Installing collected packages: pandas

uccessfully installed pandas-1.4.3

:\WINDOHS systen32opip dnstall scipy
ollecting scipy
DownLoading scipy-1.9.1-cp36-cp38-uin3L.uhl (34.5 HB)
eta
Requirenent already satisfied: numpy<l.25.8,%=1.18.5 in c:\program files (xB6)\python38-32\Lib\site-packages (from scipy) (1.23.2)
Installing collected packages: scipy
Successfully installed scipy-1.9.1

RESULT:

Thus Jupyter Notebook environment has been successfully installed with all the
necessary packages using Anaconda distribution.




Ex. No 2 Working with Numpy arrays

Aim

To implement array object using Numpy module in Python programming

Algorithm

Step 1: Start the program

Step 2: Import the required packages

Step 3: Read the elements through list/tuple/dictionary

Step 4: Convert List/tuple/dictionary into array using built-in methods

Step 5: Check the number of dimensions in an array

Step 6: Compute the shape of an array or if it's required reshape an array

Step 7: Do the required operations like slicing, iterating, searching, concatenating
and splitting an array element.

Step 8: Stop the program

(i) Create a NumPy ndarray Object

Program

import numpy as np

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

print(type(arr))

Output

[12345]

<class mumpy.ndarray'>

(ii) Dimensions in Arrays

0-D Arrays
Program

import numpy as np
arr = np.array(42)
print(arr)

Output
42

12



1-D Arrays
Program

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

Output
[12345]

2-D Arrays
Program

import numpy as np
arr = np.array([[1, 2, 3], [4, 5, 6]])
print(arr)

Output
[[123]
[456]]

3-D arrays
Program

import numpy as np
arr = np.array([[[1, 2, 3], [4, 5, 6]], [[1, 2, 3], [4, 5, 6]]])
print(arr)

Output

[[[123]
[45 6]]
[[123]
[45 6]]]

(iii) Check Number of Dimensions?

Program

import numpy as np
a = np.array(42)

13



b =np.array([1, 2, 3, 4, 5])
c =np.array([[1, 2, 3], [4, 5, 6]])
d = np.array([[[1, 2, 3], [4, 5, 6]], [[1, 2, 3], [4, 5, 6]]])

print(a.ndim)
(b.ndim)
(c.ndim)

print(d.ndim)

Output

0

print
print

1
2
3

(iv) Access Array Elements

Program

import numpy as np
arr = np.array([1, 2, 3, 4])
print(arr[0])

Output
1

Program

import numpy as np
arr = np.array([1, 2, 3, 4])
print(arr[2] + arr[3])

Output
7

(v) Slicing arrays

Program

14



import numpy as np
arr = np.array([1, 2, 3,4, 5, 6, 7])
print(arr[1:5])

Output
[2345]

(vi) NumPy Array Shape

Program

import numpy as np

arr = np.array([[1, 2, 3, 4], [5, 6, 7, 8]])
print(arr.shape)

Output

29

(vii) Reshaping arrays

Program

import numpy as np
arr = np.array([1,2,3,4,5,6,7,8,9, 10, 11, 12])
newarr = arr.reshape(4, 3)
print(newarr)
Output
[[12 3]
[4 5 6]
[7 8 9]
[10 11 12]]

(viii) Iterating Arrays

Program

import numpy as np
arr = np.array([1, 2, 3])
for x in arr:

print(x)

15



(ix) Joining NumPy Arrays

Program

import numpy as np

arrl = np.array([1, 2, 3])

arr2 = np.array([4, 5, 6])

arr = np.concatenate((arrl, arr2))
print(arr)

Output
[123456]

(x) Splitting NumPy Arrays

Program

import numpy as np
arr = np.array([1, 2, 3, 4, 5, 6])
newarr = np.array_split(arr, 3)

print(newarr)

Output
[array([1, 2]), array([3, 4]), array([5, 6])]

(xi) Searching Arrays

Program

import numpy as np

arr = np.array([1, 2, 3, 4, 5, 4, 4])
x =np.where(arr == 4)

print(x)

16



Output
(array([3, 5, 6]),)

(xii) Sorting Arrays
Program

import numpy as np
arr = np.array([3, 2, 0, 1])
print(np.sort(arr))

Output
[0123]

RESULT:

Thus Array object has been explored using Numpy module in Python programming
successfully.

17



Exp. No. 3. Working with Pandas data frames
Aim:

To work with DataFrame object using Pandas module in Python Programming

Algorithm:
Step 1: Start the program

Step 2: Import the required packages

Step 3: Create a DataFrame using built in method.

Step 4: Load data into a DataFrame object otherwise Load Files(excel/csv) into a
DataFrame

Step 5: Display the rows and describe the data set using built in method.

Step 6: Display the last 5 rows of the DataFrame.

Step 7: Check the number of maximum returned rows

Step 8: Stop the program

(i) Create a simple Pandas DataFrame:

Program

import pandas as pd
data = {
"calories": [420, 380, 390],
"duration": [50, 40, 45]
}
#load data into a DataFrame object:
df = pd.DataFrame(data)
print(df)
Output
calories duration

0 420 50

18



1 380 40
2 390 45

(ii) Locate Row

Program
print(df.1oc[0])

Output

calories 420
duration 50
Name: 0, dtype: int64

Note: This example returns a Pandas Series.

(iv )use a list of indexes:

Program
print(df.loc[[O, 1]])
Output
calories duration
0 420 50
1 380 40

Note: When using [], the result is a Pandas DataFrame.

(v) Named Indexes

Program
import pandas as pd
data = {
"calories": [420, 380, 390],

19



"duration": [50, 40, 45]
}
df = pd.DataFrame(data, index = ["day1", "day2", "day3"])
print(df)

Output

calories duration
dayl 420 50
day2 380 40
day3 390 45

(vi) Locate Named Indexes

print(df.loc["day2"])

Output

calories 380
duration 40

Name: 0, dtype: int64

(vii) Load Files Into a DataFrame

Program
import pandas as pd

df = pd.read_csv('data.csv')

print(df)

Output

Duration Pulse Maxpulse Calories
0 60 110 130 409.1
1 60 117 145 479.0

20



2 60 103 135 3400
3 45 109 175 2824
4 45 117 148 406.0

164 60 105 140 290.8
165 60 110 145 300.4
166 60 115 145 310.2
167 75 120 150 3204
168 75 125 150 3304

[169 rows x 4 columns]

(viii) Check the number of maximum returned rows:

Program

import pandas as pd
print(pd.options.display.max_rows)

In my system the number is 60, which means that if the DataFrame contains more
than 60 rows, the print(df) statement will return only the headers and the first and
last 5 rows.

import pandas as pd
pd.options.display.max_rows = 9999
df = pd.read_csv('data.csv')

print(df)

(ix) Viewing the Data

Program

import pandas as pd

df = pd.read_csv('data.csv')
print(df.head(4))

21



Output

Duration Pulse Maxpulse Calories
0 60 110 130 409.1
60 117 145 479.0
60 103 135 340.0
45 109 175 2824

=~ W N

45 117 148 406.0

(x) Print the last 5 rows of the DataFrame:
print(df.tail())

print(df.info())

Output

<class 'pandas.core.frame.DataFrame'>

Rangelndex: 169 entries, 0 to 168
Data columns (total 4 columns):

#  Column Non-Null Count Dtype

0  Duration 169 non-null int64

1 Pulse 169 non-null int64

2  Maxpulse 169 non-null int64
Calories 164 non-null float64

dtypes: float64(1), int64(3)
memory usage: 5.4 KB

None

RESULT:

Thus DataFrame object using Pandas module in Python Programming has been
successfully explored

22



Exp. No. 4. Reading data from text files, Excel and the web and exploring
various commands for doing descriptive analytics on the Iris
data set.

Aim:

To perform descriptive analytics on Iris dataset using Python programming

Algorithm
Step 1: Start the program

Step 2: Import the required packages

Step 3: Load Files(excel /csv/ text) into a DataFrame from Iris data set

Step 4: Display the rows and describe the data set using built in methods

Step 5: Compare Petal Length and Petal Width

Step 6: Visualize the data set using histogram with distplot, heatmaps
box plots methods

Step 7: Check Missing Values, Duplicates and remove outliers

Step 8: Stop the program

Program

import pandas as pd
# Reading the CSV file
df = pd.read_csv("Iris.csv")

# Printing top 5 rows

df.head()
Output:
ld SepalLengthCm SepalWidthCm PetalLengthCm PetalWidthCm  Species
0 1 51 3.5 14 0.2 Iris-setosa
1 2 4.9 3.0 14 0.2 lIris-setosa
2 3 4.7 3.2 13 0.2 Iris-setosa
3 4 4.6 31 15 0.2 Iris-setosa
4 5 5.0 3.6 14 0.2 Iris-setosa

23



Getting Information about the Dataset

df.shape

Output:
(150, 6)
df.info()

Output

<class 'pandas.core.frame.DataFrame'=

RangeIndex: 158 entries, 8 to 149

Data columns (total 6 columns):
Non-Null Count

# Column

Id
SepallLengthCm
SepalWidthCm
PetallLengthCm
PetalwidthCm
Species

s WM =D

150

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

inte4
floated
floate4d
floated
floate4d
object

dtypes: float64(4), int64(1), object(1)
memory usage: 7.2+ KB

df.describe()

Id SepalLengthCm SepalWidthCm PetalLengthCm PetalWidthCm

count 150.000000
mean  75.500000
std 43.445368
min 1.000000
25%  38.250000
50%  75.500000
5% 112.750000
max 150.000000

150.000000 150.000000 150.000000
5.843333 3.054000 3.758667
0.828066 0.433594 1.764420
4.300000 2.000000 1.000000
5.100000 2.800000 1.600000
5.800000 3.000000 4.350000
6.400000 3.300000 5.100000
7.900000 4.400000 6.900000

Checking Missing Values

df.isnull().sum()

24
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Id
SepallengthCm
SepalWidthCm
PetallLengthCm
PetalWidthCm
Species
dtype: int64

DD oo oD

Checking Duplicates

data = df.drop_duplicates(subset ="Species",)

data
Output
Id SepalLengthCm SepalWidthCm PetalLengthCm PetalWidthCm Species
1] 1 51 3.5 14 0.2 Iris-setosa
50 51 7.0 3.2 4.7 1.4 lIris-versicolor
100 101 6.3 33 6.0 25  Iris-virginica

df.value_counts("Species")

Species

Iris-setosa 58
Iris-versicolor 58
Iris-virginica 50

dtype: int64

Data Visualization

# importing packages

import seaborn as sns

import matplotlib.pyplot as plt

sns.countplot(x='Species', data=df, )

plt.show()

25



count

20 1

Iris-versicolor
Species

Iris-virginica

Iris-setosa

Comparing Sepal Length and Sepal Width

# importing packages

import seaborn as sns

import matplotlib.pyplot as plt

sns.scatterplot(x='SepalLengthCm', y='Sepal WidthCm',
hue='Species', data=df, )

# Placing Legend outside the Figure

plt.legend(bbox_to_anchor=(1, 1), loc=2)

plt.show()
45 4
. # Iris-setosa
> » # lIris-versicolor
410 - . ] @ Iris-virginica
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# importing packages

import seaborn as sns

import matplotlib.pyplot as plt

sns.pairplot(df.drop(['Id'], axis = 1),

Output:
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Histograms
Program

# importing packages

import seaborn as sns

import matplotlib.pyplot as plt

fig, axes = plt.subplots(2, 2, figsize=(10,10))

axes[0,0].set_title("Sepal Length")
axes[0,0].hist(df['SepalLengthCm'], bins=7)
axes[0,1].set_title("Sepal Width")
axes[0,1].hist(df['SepalWidthCm'], bins=5)
axes[1,0].set_title("Petal Length")
axes[1,0].hist(df['PetalLengthCm'], bins=6)
axes[1,1].set_title("Petal Width")
axes[1,1].hist(df[ Petal WidthCm'], bins=6)

Sepal Length Sepal Width

B & B B 3

5

Petal Length Petal Width
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Histograms with Distplot Plot
Program

# importing packages
import seaborn as sns

import matplotlib.pyplot as plt

plot = sns.FacetGrid(df, hue="Species")
plot.map(sns.distplot, "SepalLengthCm").add_legend)
plot = sns.FacetGrid(df, hue="Species")
plot.map(sns.distplot, "Sepal WidthCm").add_legend ()
plot = sns.FacetGrid(df, hue="Species")
plot.map(sns.distplot, "PetalLengthCm").add_legend|)
plot = sns.FacetGrid(df, hue="Species")
plot.map(sns.distplot, "Petal WidthCm'").add_legend()
plt.show()

Output:
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Handling Correlation

data.corr(method='pearson')

Output:
Id SepalLengthCm SepalWidthCm PetalLlengthCm PetalWidthCm
ld 1.000000 0.624413 -0.654654 0.969909 0.999685
SepalLengthCm  0.624413 1.000000 -0.999226 0.795795 0.643817
SepalWidthCm -0.654654 -0.999226 1.000000 -0.818999 -0.673417
PetalLengthCm  0.969909 0.795795 -0.818999 1.000000 0.975713
PetalWidthCm  0.999685 0.643817 0673417 0.975713 1.000000
Heatmaps
Program
# importing packages
import seaborn as sns
import matplotlib.pyplot as plt
sns.heatmap(df.corr(method="pearson').drop(
['Id'], axis=1).drop(['Id"], axis=0),
annot = True);
plt.show()
Output:
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SepallengthCrm - - 0.8
- 06
SepalWidthCm oa
- 0.2
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- 0.0
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A
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Box Plots

Program

# importing packages

import seaborn as sns

import matplotlib.pyplot as plt

def graph(y):
sns.boxplot(x="Species", y=y, data=df)

plt.figure(figsize=(10,10))

# Adding the subplot at the specified

# grid position

plt.subplot(221)

graph('SepalLengthCm')

plt.subplot(222)

graph('SepalWidthCm')

plt.subplot(223)

graph('PetalLengthCm")

plt.subplot(224)

graph('Petal WidthCm')

plt.show()

Output:
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Program

# importing packages

import seaborn as sns

import matplotlib.pyplot as plt

# Load the dataset

df = pd.read_csv('Iris.csv')
sns.boxplot(x='Sepal WidthCm', data=df)

Output:
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Removing Outliers

Program
# Importing

import sklearn

from sklearn.datasets import load_boston

import pandas as pd

import seaborn as sns

# Load the dataset

df = pd.read_csv('Iris.csv')

# IQR

Q1 = np.percentile(df['Sepal WidthCm'], 25,
interpolation = 'midpoint')

Q3 = np.percentile(df['Sepal WidthCm'], 75,
interpolation = 'midpoint')

IQR=Q3-Q1

print("Old Shape: ", df.shape)

# Upper bound

upper = np.where(df['Sepal WidthCm'] >= (Q3+1.5*IQR))

# Lower bound

lower = np.where(df['Sepal WidthCm'] <= (Q1-1.5*IQR))
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# Removing the Outliers
df.drop(upper[0], inplace = True)
df.drop(lower[0], inplace = True)
print("New Shape: ", df.shape)
sns.boxplot(x='Sepal WidthCm', data=df)

Output:
0ld Shape: (156, 6)
New Shape: (146, 6)

<AxesSubplot:xlabel="SepalWidthCm'=>

T T
225 250 275 3.00 3.25 150 375 400
SepalWidthCm

RESULT:

Thus Iris dataset has been explored and descriptively analysed using Python
programming
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Exp. No. 5. Use the diabetes data set from UCI and Pima Indians Diabetes
data set for performing the following;:

Aim:

To perform various exploratory data analysis on Pima Indians Diabetes dataset
using Python Programming

a. Univariate analysis: Frequency, Mean, Median, Mode, Variance,
Standard Deviation, Skewness and Kurtosis.

b. Bivariate analysis: Linear and logistic regression modeling

c. Multiple Regression analysis

d. Also compare the results of the above analysis for the two data sets.
Algorithm

Step 1: Start the program

Step 2: Import the required packages

Step 3: Load Files (excel/csv/ text) into a Data Frame from UCI and Pima Indians
Diabetes data set

Step 4: Display the rows and describe the data set using built in methods

Step 5: Compute Frequency, Mean, Median, Mode, Variance, Standard Deviation,
Skewness and Kurtosis

Step 6: Visualize the data set using histogram with distplot, heatmaps
box plots methods

Step 7: Check Missing Values, Duplicates and remove outliers using built in method

Step 8: Stop the program

Program

import pandas as pd

import seaborn as sns

import matplotlib.pyplot as plt

%matplotlib inline

from sklearn.linear_model import LogisticRegression

from sklearn.externals import joblib

df = pd.read_csv('C:/Users/praveen/Downloads/diabetes.csv')
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count = df['Glucose'].value_counts()

display(count)
=l 17
1ee 17
111 14
129 14
125 14
191 1
177 1
44 1
62 1
198 1

Mame: Glucose, Length: 136, dtype: inted

df head()

Pregnancies Glucose BloodPressure SKinThickness Insulin BMI DiabetesPedigreeFunction Age Outcome

0 6 143 72 35 0 336 0.627 50 1

1 1 85 66 29 0 266 0351 AN 0

2 8 183 64 0 0 233 0672 32 1

3 1 29 66 23 94 281 0167 21 0

4 0 137 40 35 168 431 2288 33 1

df.describe()

Pregnancies Glucose BloodPressure SkinThickness Insulin EMI DiabetesPedigreeFunction Age Outcome
count  762.000000 768.000000 762.000000 768.000000 763.000000 762.000000 762.000000 768.000000 768.000000
mean 3.845052 120894531 69.105469 20536458 T9.799479  31.992578 0471876  33.240835 0.348958
std 3.369578 31.972618 19355307 15.952218 115.244002 7.884160 0331329 11.760232 0.476951
min 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.078000  21.000000 0.000000
25% 1.000000  99.000000 62.000000 0.000000 0.000000 27300000 0.243750 24.000000 0.000000
50% 3.000000 117.000000 72.000000 23.000000  30.500000  32.000000 0.372500 29.000000 0.000000
75% 6.000000 140.250000 0.000000 32.000000 127.250000  36.600000 0.626250  41.000000 1.000000
max 17.000000 199.000000 122.000000 99.000000 846.000000 67.100000 2420000  81.000000 1.000000

df.mean()

Pregnancies

Glucose

BloodPressure
SkinThickness

Insulin

BMI
DiabetesPedigreseFunction
Age

Outcome

dtype: floate4d

df.mode()

3.845852
126.804531
69 .165469
268.536458
79.799479
31.992578
B8.471876
33.248835
B.342958

37



Pregnancies Glucose BloodPressure SkinThickness Insulin BMI DiabetesPedigreeFunction Age Outcome

0 1.0 a9 70.0 0.0 0.0 320 0.254 22.0 0.0
1 MaN 100 MaN NaN  NaM NaN 0.258 NaN MaN

df.var()

Pregnancies 11.354856

Glucose 1822.248314

BloodPressure 374.647271

SkinThickness 254 .473245

Insulin 13281.188878

BMI 02 .159%84

DiabetesPedigresFunction a.189779

Age 138, 323640

Qutcome a,227483

dtype: floatsad

df.std()
Pregnancies 3.3659578
Glucose 31.972518
EloodPressure 19,355887
SkinThickness 15.952218
Insulin 115.244862
EMI 7.884160
DiabetesPedigresFunction g.331326
Age 11.766232
Qutcomea 6.476951

dtype: floate4d

df.skew()

Pregnancies 0.901674
Glucose 0.173754
BloodPressure -1.843608
SkinThickness 0.109372
Insulin 2.272251

BMI -0.428982
DiabetesPedigreeFunction 1.919911
Age 1.129597

Outcome 0.635017

dtype: float64

df.kurtosis()

Pregnancies 0.159220
Glucose 0.640780
BloodPressure 5.180157
SkinThickness -0.520072
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Insulin 7.214260

BMI 3.290443
DiabetesPedigreeFunction 5.594954
Age 0.643159

Outcome -1.600930

dtype: float64

corr = df.corr()
sns.heatmap(corr,
xticklabels=corr.columns,

yticklabels=corr.columns)

Pregnancies -

Glucose

BloodPressure
SkinThickness

Insulin

BMI
DiabetesPedigreeFuncticn
Age

Outcome

Glucose -
oodPressure -

;
i

u
(=]
=
s
=
(=
o

(=T

sns.countplot('Outcome’, data=df)

plt.show()

¢inThickness -

Insulin -
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500 1

400 1

300 -

count

200 1

100 1

Outcome

# Computing the %age of diabetic and non-diabetic in the sample
OutO=len([df.Outcome==1])

Outl=len([df.Outcome==0])

Total=Out0+Outl

PC_of_1 = Out1*100/ Total

PC_of_0 = Out0*100/ Total

PC of 1,PC of 0

(50.0, 50.0)

plt.figure(dpi = 120,figsize= (5,4))

mask = np.triu(np.ones_like(df.corr(),dtype = bool))

sns.heatmap(df.corr(),mask = mask, fmt = ".2f",annot=True,lw=1,cmap = 'plasma’)
plt.yticks(rotation = 0)

plt.xticks(rotation = 90)

plt.title('Correlation Heatmap')

plt.show()
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Correlation Heatmap
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Glucose m
-04

BloodPressure M L

SkinThickness «MM L 0.3
-

o {8
; ) ) 0.1

DiabetesPedigreeFunction «ﬁ
Age -0.54 0. 1 = 0.0

Outcome

Glucose - &~
Insulin -

-]

_O b
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RESULT:

Thus various exploratory data analysis has been performed on Pima Indians
Diabetes dataset using Python Programming successfully.
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Exp. No. 6. Apply and explore various plotting functions on UCI data sets.
a. Normal curves
b. Density and contour plots
c. Correlation and scatter plots
d. Histograms
e. Three dimensional plotting
Aim:
To apply various plotting functions on UCI data set using Python Programming
Algorithm
Step 1: Start the program
Step 2: Import the required packages
Step 3: Load Files (excel/csv/ text) into a Data Frame from UCI data set
Step 4: Describe the data set using built in method
Step 5: Compute Frequency, Mean, Median, Mode, Variance, Standard Deviation,

Step 6: Visualize the data set using Explore various plotting functions on UCI data
sets for the following

a. Normal curves

b. Density and contour plots

c. Correlation and scatter plots

d. Histograms

e. Three-dimensional plotting
Step 7: Analyse the sample data and do the required operations
Step 8: Stop the program

a. Normal curves

Program

import pandas as pd

import matplotlib.pyplot as plt

import numpy as np
df=pd.read_csv("C:/Users/praveen/Downloads/dataset_diabetes/diabetic_data.cs

Vll)
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df.head()

mean =df['time_in_hospital'].mean()

std =df['time_in_hospital'].std()

x_axis = np.arange(1, 10, 0.01)
plt.plot(x_axis, norm.pdf(x_axis, mean, std))

plt.show()

Output

012 -

0.10 1

0.08 1

(.06 1

(.04 1

0.02 1

2 4 B i 10

b. Density and contour plots

Program

df.time_in_hospital.plot.density(color='green')
plt.title('Density plot for time_in_hospital')
plt.show()
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Density plot for time_in_hospital

0.20

0.05 1

0.00

df.num_lab_procedures.plot.density(color='green')

plt.title('Density Plot for num_lab_procedures')

plt.show()

Density Plot for num_lab_procedures

0020

0015 A

0010 A

Density

0.005

0.000 -
I I I I I
=50

I
0 50 100 150 200

df.num_medications.plot.density(color='green')

plt.title('Density Plot for num_medications')

plt.show()
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Density Plot for num_medications

I I
=40 =20 0 20 40 &0 g0

Program
# for 'tip' attribute

# using plot.kde()
df.number_emergency.plot.kde(color='green')
plt.title('KDE-Density plot for number_emergency')
plt.show()
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Output

KDE-Density plot for number_emergency

35

0.0 1 l‘

=40 =20 0 20 40

Program
def func(x, y):
return np.sin(x) ** 2 + np.cos(y) **2
# generate 50 values b/w 0 a5
mean =df['time_in_hospital'].mean()
std =df['time_in_hospital'].std()
x = np.linspace(0, mean)
y = np.linspace(0, std)
# Generate combination of grids
X, Y = np.meshgrid(x, y)
Z = func(X, Y)

# Draw rectangular contour plot

plt.contour(X, Y, Z, cmap='gist_rainbow_r');
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Output
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c. Correlation and scatter plots

Program

mp.figure(figsize=(20,10))

dataplot = sb.heatmap(data.corr(), cmap="YIGnBu", annot=True)

Output
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d. Histograms

admission_type id

Program
df.hist(figsize=(12,12) layout=(5,3))
Output
encounter_id patient_nbr
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# plotting histogram for carat using distplot()

sb.distplot(a=df.num_lab_procedures, kde=False)

# visualizing plot using matplotlib.pyplot library

plt.show()
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Output
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e. Three dimensional plotting

Program

tig = plt.figure()

ax = plt.axes(projection = '3d')
x = df['number_emergency']
x = pd.Series(x, name=")

y = df['number_inpatient']

y = pd.Series(x, name= ")

z = df['number_outpatient']

z = pd.Series(x, name= ")
ax.plot3D(x, y, z, 'green')
ax.set_title('3D line plot diabetes dataset')

plt.show()
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Output
3D line plot diabetes dataset

B0
40
20
0

B0
0 0 40
a0 20
60 0
RESULT:

Thus apply various plotting functions on UCI data set using Python Programming
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Exp. No. 7. Visualizing Geographic Data with Basemap

Aim:

To visualize Geographic Data using BaseMap module in Python Programming

Algorithm:

Step 1: Start the program

Step 2: Import the required packages

Step 3: Visualize Geographic Data with Basemap

Step 4: Display the Base map using built in method like basemap along with latitude
and longitude parameters

Step 5: Display the Coastal lines meters and Country boundaries using built in
methods

Step 6: Fill the Coastal lines meters and Country boundaries with suitable colours

Step 7: Create a global map with a Cylindrical Equidistant Projection, Orthographic
Projection, Robinson Projection

Step 8: Stop the program

Create a global map with a Ortho Projection

Program

%matplotlib inline

import numpy as np

import matplotlib.pyplot as plt

from mpl_toolkits.basemap import Basemap

plt.figure(figsize=(8, 8))

m = Basemap(projection='ortho', resolution=None, lat_0=50, lon_0=-100)

m.bluemarble(scale=0.5);
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Output

Program

tig = plt.figure(figsize=(8, 8))

m = Basemap(projection="lcc', resolution=None,
width=8E6, height=8E6,
lat_0=45, lon_0=-100,)

m.etopo(scale=0.5, alpha=0.5)

# Map (long, lat) to (x, y) for plotting

X, y = m(-122.3, 47.6)

plt.plot(x, y, 'ok', markersize=>5)

plt.text(x, y, ' INDIA', fontsize=12);
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Create a global map with a Coastlines

Program

fig = plt.figure(figsize = (12,12))
m = Basemap()
m.drawcoastlines()
plt.title("Coastlines", fontsize=20)
plt.show()
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Coastlines

Program

tig = plt.figure(figsize = (12,12))

m = Basemap()

m.drawcoastlines(linewidth=1.0, linestyle='dashed', color="red')
plt.title("Coastlines", fontsize=20)

plt.show()
Coastlines
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Create a global map with a Country boundaries

Program

tig = plt.figure(figsize = (12,12))

m = Basemap()

m.drawcoastlines(linewidth=1.0, linestyle='solid', color="black')
m.drawcountries()

plt.title("Country boundaries", fontsize=20)

x, y =m(-122.3, 47.6)

plt.plot(x, y, 'ok', markersize=5)

plt.text(x, y, ' INDIA', fontsize=12);

plt.show()

Output

Country boundaries

Create a global map with a Mercator Projection

Program
tig = plt.figure(figsize = (10,8))

m = Basemap(projection="merc',llcrnrlat=-80,urcrnrlat=80,llcrnrlon=-
180,urcrnrlon=180)

m.drawcoastlines()
m.fillcontinents(color="tan',lake_color="lightblue")
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m.drawcountries(linewidth=1, linestyle='solid', color="k' )
m.drawmapboundary (fill_color="lightblue')

plt.title("Mercator Projection", fontsize=20)

Output

Mercator Projection

Create a global map with a Cylindrical Equidistant Projection

Program

tig = plt.figure(figsize = (10,8))

m = Basemap(projection='cyl' llcrnrlat=-80,urcrnrlat=80,llcrnrlon=-180,urcrnrlon=180)
m.drawcoastlines()

m.fillcontinents(color="tan',lake_color="lightblue')

m.drawcountries(linewidth=1, linestyle='solid', color="k" )
m.drawmapboundary(fill_color="lightblue')

plt.title(" Cylindrical Equidistant Projection", fontsize=20)
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Create a global map with Orthographic Projection

Program

tig = plt.figure(tigsize = (10,8))

m = Basemap(projection='ortho', lon_0 = 25, lat_0 = 10)
m.drawcoastlines()
m.fillcontinents(color="tan',lake_color="lightblue')
m.drawcountries(linewidth=1, linestyle='solid', color="k")
m.drawmapboundary(fill_color="lightblue')
plt.title("Orthographic Projection", fontsize=18)
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Output

Orthographic Projection

Create a global map with a Robinson Projection

Program

tig = plt.figure(figsize = (10,8))

m = Basemap(projection="robin' llcrnrlat=-80,urcrnrlat=80,llcrnrlon=-180,urcrnrlon=180,
lon_0=0,lat_ 0=0)

m.drawcoastlines()

m.fillcontinents(color="tan',lake_color="lightblue')

m.drawcountries(linewidth=1, linestyle='solid', color="k")
m.drawmapboundary(fill_color="lightblue')

plt.title(" Robinson Projection", fontsize=20)
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Output

Robinson Projection

RESULT

Thus Geographic Data has been visualized using BaseMap module in Python
Programming successfully.
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