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Seaborn

About the Tutorial

Seabornis anopen source, BSD-licensed Python library providing high level API for
visualizing the data using Python programming language.

Audience

This tutorial takes you through the basics and various functions of Seaborn. Itis
specifically usefulfor people working on data analysis. After com pleting this tutorial, you
will find yourselfata moderate level of expertise from where you can take yourself to
higherlevels of expertise.

Prerequisites

You should have a basic understanding of computerprogramming terminologies. Abasic
understanding of Python andany of the programming languagesis a plus. Seaborn
library is builton top of Matplotlib. Having basicidea of Matplotlib will help you

understand this tutorial in a betterway.

Copyright & Disclaimer

© Copyright2017 by Tutorials Point (I) Pvt. Ltd.

All the contentand graphics published in this e-book are the property of Tutorials Point
(I) Pvt. Ltd. The userofthis e-bookis prohibitedto reuse, retain, copy, distribute or
republishany contents or a part of contents of this e-book in any mannerwithout written

consentof the publisher.

W e strive to update the contents of ourwebsite and tutorialsastimely and as precisely
as possible, however, the contents may containinaccuracies orerrors. Tutorials Point (I)
Pvt. Ltd. provides no guarantee regarding the accuracy, timeliness orcom pleteness of
our website orits contents including this tutorial. If you discoverany errors on our

website orin this tutorial, please notify us at contact@tutorialspoint.com
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1. Seaborn — Introduction

In the world of Analytics, the bestway to getinsightsis by visualizing the data.Data can
be visualized by representing itas plots which is easy to understand, explore and grasp.

Such data helpsin drawing the attention of key elements.

To analyse a setofdata using Python, we make use of Matplotlib, a widely im plemented
2D plotting library. Likewise, Seaborn is a visualization library in Python. Itis builton top
of Matplotlib.

Seabom Vs Matplotiib

Itis summarized thatif Matplotlib “tries to make easy things easy and hard things

possible”, Seaborn tries to make a well-defined setof hard things easy too.”
Seaborn helpsresolve the two majorproblemsfaced by Matplotlib; the problems are:
e Default Matplotlib parameters
e Working with data frames

As Seaborn compliments and extends Matplotlib, the learning curve is quite gradual. If

you know Matplotlib, you are already half way through Seaborn.

Important Features of Seaborn

Seabornis builton top of Python’s core visualization library Matplotlib. Itis meantto
serve as a complement, and nota replacement. However, Seaborn comes with some

very importantfeatures. Letus seea few of them here. The features help in -
e Builtin themes forstyling matplotlib graphics
e Visualizingunivariate and bivariate data
e Fitting in and visualizing linearregression m odels
e Plotting statistical time series data
e Seaborn works well with NumPy and Pandas data structures
e Itcomeswith builtin themesforstyling Matplotlib graphics

In mostcases, you will still use Matplotlib forsim ple plotting. The knowledge of

Matplotlibis recommended to tweak Seaborn’s default plots.

) ' tutorialspoint
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2. Seaborn — Environment Setup

In this chapter, we will discussthe environmentsetup forSeaborn. Letus begin with the
installation and understand howto getstarted as we move ahead.

Instaling Seabom and getting started

In this section, we will understand the stepsinvolved in the installation of Seaborn.

Using Pip Installer

To install the latestrelease of Seaborn, you can use pip:

pip install seaborn

For Windows, Linux & Mac using Anaconda

Anaconda (from https://www.continuum .io) is a free Python distribution for SciPy stack.

Itis also available forLinux and Mac.

Itis also possibleto install the released version using conda:

conda install seaborn

To install the development version of Seaborn directly from github

pip install git+https://github.com/mwaskom/seaborn.git

Dependencies
Considerthe following dependencies of Seaborn:

e Python2.70r3.4+

e numpy
e scCipy

e pandas

e matplotlib

w tutorialspoint
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Seaborn — Importing Datasets and Libraries

In this chapter, we will discusshowto import Datasetsand Libraries. Letus begin by
understanding howto importlibraries.

Importing Libraries

Letus start by im porting Pandas, which is a greatlibrary for managing relational (table-

form at) datasets. Seaborn comes handy when dealing with DataFrames, which is most

widely used data structure fordata analysis.

The following command will help you import Pandas:

# Pandas for managing datasets

import pandas as pd

Now, letus importthe Matplotlib library, which helps us customize ourplots.

# Matplotlib for additional customization

from matplotlib import pyplot as plt

W e will importthe Seaborn library with the following command:

# Seaborn for plotting and styling

import seaborn as sb

Importing Datasets

We haveimported the required libraries. In this section, we will understand how to

im portthe required datasets.

Seaborn comes with a few im portantdatasetsin the library. When Seaborn is installed,
the datasets download automatically.

You can use any of these datasets foryourlearning. With the help of the following

function you can load the required dataset:

) ' tutorialspoint
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load_dataset()

Importing Data as Pandas DataFrame

In this section, we will importa dataset. This datasetloads as Pandas DataFrameby
default. Ifthere is any functionin the Pandas DataFrame, it works on this DataFrame.

The following line of code will help you im portthe dataset:

# Seaborn for plotting and styling
import seaborn as sb
df = sb.load _dataset('tips"')

print df.head()

The aboveline of code will generate the following output:

total bill tip sex smoker day time size
0 16.99 1.01 Female No Sun Dinner 2
1 10.34 1.66 Male No Sun Dinner 3
2 21.01 3.50 Male No Sun Dinner 3
3 23.68 3.31 Male No Sun Dinner 2
4 24.59 3.61 Female No Sun Dinner 4

To view all the available datasetsin the Seaborn library, you can use the following
command with the get_dataset_names() function as shown below:

import seaborn as sb

print sb.get_dataset_names()

The aboveline of code will return the list of datasets available as the following output

[u'anscombe', u'attention’', u'brain_networks', u'car_crashes', u'dots’,
u'exercise', u'flights', u'fmri', u'gammas', u'iris', u'planets', u'tips’,

u'titanic']

DataFrames store data in the form of rectangulargrids by which the data can be

overviewed easily. Each row of the rectangulargrid contains values of an instance, and

tutorialspoint

EIMPLYEAEYLEARMNING 11




Seaborn

each column of the grid is a vectorwhich holds data fora specificvariable. This means
that rows of a DataFramedo notneedto contain, valuesof same datatype, they can be
num eric, character, logical, etc. DataFrames for Python come with the Pandas library,

and they are defined as two-dimensional labeled data structures with potentially
differenttypes of columns.

For more details on DataFrames, visitour tutorial on pandas.

w tutomalspomt
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4. Seaborn - Figure Aesthetic

Visualizing datais one step and furthermaking the visualized data more pleasing is
anotherstep. Visualization plays a vital role in communicating quantitative insights to an

audience to catch theirattention.

Aesthetics means a setof principles concerned with the nature and appreciation of

beauty, especiallyin art. Visualizationis an art of representing data in effective and
easiest possible way.

Matplotlib library highly supports customization, but knowing what settings to tweak to
achieve an attractive and anticipated plotis what one shouldbe aware of to make use of

it. Unlike Matplotlib, Seaborn comes packed with customized themes and a high -level

interface forcustomizing and controlling the look of Matplotlib figures.

Example

import numpy as np
from matplotlib import pyplot as plt
def sinplot(flip=1):
X = np.linspace(0, 14, 100)
for i in range(1, 5):
plt.plot(x, np.sin(x + i * .5) * (7 - i) * flip)
sinplot()

plt. show()

This is howa plotlooks with the defaults Matplotlib:

w tutorialspoint
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To changethe same plotto Seaborn defaults, use the set() function:

Example

import numpy as np
from matplotlib import pyplot as plt
def sinplot(flip=1):

x = np.linspace(0, 14, 100)

for i in range(1, 5):

plt.plot(x, np.sin(x + i * .5) * (7 - i) * flip)

import seaborn as sb
sb.set()
sinplot()

plt. show()

Output

-2

The above two figures showthe difference in the default Matplotlib and Seaborn plots.

The representationof data is same, butthe representation style variesin both.
Basically, Seaborn splits the Matplotlib parameters into two groups:

e Plotstyles

e Plotscale

) ' tutorialspoint
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Seabom Figure Styles

The interface formanipulating the stylesis set_style(). Using this function you can set

the theme ofthe plot. As per the latest updated version, below are the five themes

available.
e Darkgrid
e Whitegrid
e Dark
e White
e Ticks

Letus try applying a themefrom the above-mentionedlist. The defaulttheme of the plot

will be darkgrid which we have seenin the previous example.

Example

import numpy as np
from matplotlib import pyplot as plt
def sinplot(flip=1):

X = np.linspace(0, 14, 100)

for i in range(1, 5):

plt.plot(x, np.sin(x + i * .5) * (7 - i) * flip)

import seaborn as sb
sb.set_style("whitegrid")
sinplot()

plt.show()

Output

tutorialspoint
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The difference betweenthe above two plots is the background color.

Removing Axes Spines

In the white and ticks themes, we can remove the top and rightaxis spinesusing the

despine() function.

Example

import numpy as np
from matplotlib import pyplot as plt
def sinplot(flip=1):

X = np.linspace(0, 14, 100)

for i in range(1, 5):

plt.plot(x, np.sin(x + i * .5) * (7 - i) * flip)

import seaborn as sb
sb.set_style("white")
sinplot()
sb.despine()

plt.show()

w tutorialspoint
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Output

-2

Inthe regularplots, we use leftand bottom axes only. Using the despine() function, we
can avoid the unnecessary right and top axes spines, which is notsupported in
Matplotlib.

Oveniding the Elements

If you want to customize the Seaborn styles, you can pass a dictionary of parameters to

the set_style() function. Parameters available are viewed using axes_style() function.

Example

import seaborn as sb

print sb.axes_style

Output

{'axes.axisbelow': False,
'axes.edgecolor': 'white',
‘axes.facecolor': 'H#EAEAF2',
'axes.grid': True,

‘axes. labelcolor': '.15',

w tutorialspoint
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‘axes.linewidth': 0.0,
'figure.facecolor': 'white',
'font.family': [u'sans-serif'],
'font.sans-serif': [u'Arial’,
u'lLiberation Sans',
u'Bitstream Vera Sans',
u'sans-serif'],
'grid.color': 'white',
'grid.linestyle': u'-",
'image.cmap': u'Greys’,
'legend.frameon': False,
'legend.numpoints': 1,
'legend.scatterpoints': 1,
'lines.solid_capstyle': u'round’,
'text.color': "'.15"',
'xtick.color': '.15"',
'xtick.direction': u'out’,
'xtick.major.size': 0.0,
'xtick.minor.size': 0.0,
'ytick.color': '.15',
'ytick.direction': u'out"’,
'ytick.major.size': 0.0,

'ytick.minor.size': 0.0}

w tutorialspoint
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Altering the values of any of the parameter will alterthe plotstyle.

Example

Seaborn

import numpy as np
from matplotlib import pyplot as plt
def sinplot(flip=1):

x = np.linspace(0, 14, 100)

for i in range(1, 5):

plt.plot(x, np.sin(x + i * .5) * (7 - i) * flip)

import seaborn as sb

sb.set_style("darkgrid", {'axes.axisbelow': False})
sinplot ()

sb.despine()

plt.show()

Output
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Scaling Plot Elements

We also have controlon the plotelements and can control the scale of plotusing the
set_context() function. We have fourpresettemplates forcontexts, based on relative
size,the contextsare named as follows:

e Paper

e Notebook
e Talk

e Poster

By default, contextis setto notebook; andwas used in the plots above.

Example

import numpy as np
from matplotlib import pyplot as plt
def sinplot(flip=1):

X = np.linspace(0, 14, 100)

for i in range(1, 5):

plt.plot(x, np.sin(x + i * .5) * (7 - i) * flip)

import seaborn as sb

sb.set_style("darkgrid", {'axes.axisbelow': False})
sinplot ()

sb.despine()

plt.show()

Output

tutorialspoint
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-2

The outputsize of the actual plotis biggerin size when com pared to the above plots.

Note: Due to scalingofimageson ourweb page, you might miss the actual difference in

ourexample plots.
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5. Seaborn — Color Palette

Colorplaysanimportantrole than any otheraspectin the visualizations. Whenused

effectively, coloradds more value to the plot. A palette means a flatsurface on which a

painterarranges and mixes paints.

Building Color Palette

Seaborn provides a function called color_palette(), which can be used to give colors to
plots and adding more aestheticvalue to it.

Usage

seaborn.color_palette(palette=None, n_colors=None, desat=None)

Parameter

The following table lists down the parameters forbuilding color palette:

palatte Name of palette
Numberof colors in the palette. If None,
the defaultwill dependon how palette is
n_colors
specified. By defaultthe value of n_colors
is 6 colors.
desat Proportion to desaturate each color.
Return

Return refers to the list of RGB tuples. Following are the readily available Seaborn

palettes:
e Deep
e Muted
e Bright
e Pastel

) ' tutorialspoint
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e Dark
e Colorblind
Besidesthese, onecan alsogenerate new palettes.

Itis hard to decide which palette should be used fora given data set without knowing
the characteristics of data. Being aware of it, we will classify the differentways forusing

color_palette() types:
e qualitative
e sequential
e diverging

W e have anotherfunction seaborn.palplot() which deals with colorpalettes. This

function plots the color palette as horizontalarray. We will know more regarding

seaborn.palplot() in the coming examples.

Qualitative Color Palettes

Qualitative orcategorical palettes are best suitable to plotthe categorical data.

Example

from matplotlib import pyplot as plt
import seaborn as sb

current_palette = sb.color_palette()
sb.palplot(current_palette)

plt.show()

Output

' tutorialspoint
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W e haven't passed any parameters in color_palette(); by default, we are seeing 6

colors. You can see the desired numberof colors by passing a value to the n_colors

parameter. Here, the palplot() is used to plotthe array of colors horizontally.

Sequential Color Palettes

Sequential plots are suitable to expressthe distribution of data ranging from relative
lower values to highervalues within a range.

Appending an additional character's’to the colorpassedto the color parameterwill plot
the Sequential plot.

Example

from matplotlib import pyplot as plt
import seaborn as sb

current_palette = sb.color_palette()
sb.palplot(sb.color_palette("Greens"))

plt.show()

Output

Note: We needto append's’to the parameterlike ‘Greens’in the above example.

Diverging Color Palette

Diverging palettes use two differentcolors. Each colorrepresents variationin the value
ranging from a common pointin eitherdirection.

Assume plottingthe data rangingfrom -1to 1. The valuesfrom -1 to 0 takesonecolor

and 0 to +1 takes anothercolor.

By default, the values are centered from zero. You can control it with parameter center

by passing a value.

@ tutorialspoint
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Example

from matplotlib import pyplot as plt
import seaborn as sb

current_palette = sb.color_palette()
sb.palplot(sb.color_palette("BrBG", 7))

plt.show()

Output

Setting the Default Color Palette

The functions color_palette() has a companion called set_palette(). The relationship
between them is similarto the pairs coveredin the aesthetics chapter. The arguments
are same forboth set_palette() and color_palette(), but the default Matplotlib
parameters are changed so thatthe paletteis used forall plots.

Example

import numpy as np
from matplotlib import pyplot as plt
def sinplot(flip=1):

x = np.linspace(0, 14, 100)

for i in range(1, 5):

plt.plot(x, np.sin(x + i * .5) * (7 - i) * flip)

import seaborn as sb

sb.set_style("white")

w tutorialspoint
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sb.set_palette("husl")
sinplot()

plt. show()

2

Plotting Univariate Distribution

Distribution of datais the foremostthing that we need to understand while analysing the
data. Here, we will see howseaborn helps us in understanding the univariate distribution
of the data.

Function distplot() provides the mostconvenientway to take a quick look atunivariate
distribution. This function will plota histogram thatfits the kernel density estimation of
the data.

Usage

seaborn.distplot()

Parameters

The following table lists down the parameters and theirdescription:

w tutorialspoint
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Parameter Description

data Series, 1d array or a list
bins Specification of hist bins
hist bool

kde bool

These are basicand important parameters to look into.
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6. Seaborn — Histogram

Histograms representthe data distribution by forming bins along the range of the data

and then drawing bars to showthe numberof observations thatfall in each bin.

Seaborn comes with some datasets and we have used fewdatasetsin our previous

chapters. We havelearnthowto load the datasetand how to lookup the list of available

datasets.

Letus use iris datasetforour furtheranalysis.

Example

import pandas as pd

import seaborn as sb

from matplotlib import pyplot as plt
df = sb.load_dataset('iris")

sb.distplot(df['petal_length'], kde=False)

plt.show()
Here, kde flag is setto False. As a

* esult, the representation of the
<emel estimation plot will be

40
‘emoved andonly histogram is

30 clotted.

» Output

0

]

1 2 3 4 5 <]

petal_length
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7. Seaborn — Kernel Density Estimates

Kernel Density Estimation (KDE) is a way to estimate the probability density function of

a continuous random variable.Itis used fornon-parametric analysis.

Setting the hist flag to False in distplot will yield the kerneldensity estimation plot.

Example

import pandas as pd

import seaborn as sb

from matplotlib import pyplot as plt

df = sb.load_dataset('iris")
sb.distplot(df['petal_length'],hist=False)

plt.show()

Output

025

020

015

010

005

0.00

0 2 4 6 8
petal_length

Fitting Parametric Distribution

distplot() is used to visualize the parametricdistribution of a dataset.
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Example

import pandas as pd

import seaborn as sb

from matplotlib import pyplot as plt
df = sb.load_dataset('iris")
sb.distplot(df['petal_length'])

plt.show()

Output
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Plotting Bivariate Distribution

Bivariate Distribution is used to determine the relation betweentwo variables. This
m ainly deals with relationship betweentwo variablesand howone variableis behaving

with respectto the other.

The bestway to analyze Bivariate Distributionin seaborn is by using the jointplot()

function.

Jointplotcreates a multi-panel figure that projects the bivariate relationship between two

variables and also the univariate distribution of each variable on separate axes.
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EIMPLYEAEYLEARMNINEG 32




Seaborn

Scatter Plot

Scatter plotis the mostconvenientway to visualize the distribution where each

observationis represented in two-dimensional plotvia x and y axis.

Example

import pandas as pd

import seaborn as sb

from matplotlib import pyplot as plt

df = sb.load_dataset('iris")

sb.jointplot(x="'petal length',y="'petal width', data=df)

plt.show()

Output

25

20

petal_width

—y
(=]

0.5

pearsonr = 0.96; p = 4.7e-86

00

1 2 3 4 5 6 7
petal_length

The above figure shows the relationship between the petal_length and petal_width in

the Iris data. Atrend in the plotsays that positive correlation exists between the
variables understudy.
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Hexbin Plot

Hexagonal binningis usedin bivariate data analysis when the data is sparsein density

i.e., when the data is very scattered and difficult to analyze through scatterplots.

An addition parametercalled ‘kind’and value *hex’plots the hexbin plot.

Example

import pandas as pd

import seaborn as sb

from matplotlib import pyplot as plt

df = sb.load_dataset('iris")

sb.jointplot(x="'petal_ length',y="'petal width',data=df,kind="hex")

plt.show()

tutorialspoint
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Output
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Kemel Density Estimation

Kernel density estimationis a non-parametricway to estimate the distribution of a
variable. In seaborn, we can plota kde using jointplot().

Passvalue'‘kde’to the parameterkind to plotkernel plot.

Example

import pandas as pd

import seaborn as sb

from matplotlib import pyplot as plt

df = sb.load_dataset('iris')
sb.jointplot(x="'petal length',y='petal width',data=df,kind="hex")

plt.show()

Output

w tutorialspoint
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Seaborn — Visualizing Pairwise Relationship

Datasets underreal-time study contain many variables. In such cases, the relation
between each and every variable should be analyzed. Plotting Bivariate Distribution for

(n,2) combinations will be a very complex and time taking process.

To plot multiple pairwise bivariate distributions in a dataset, you can use the pairplot()
function. This shows the relationship for(n,2) combination of variablein a DataFrame as
a matrix of plots and the diagonal plots are the univariate plots.

Axes

In this section, we will learn what are Axes, theirusage, parameters, andso on.

Usage

seaborn.pairplot (data,..)

Parameters

Following table lists down the parameters for Axes:

Parameter Description

data Dataframe

hue \Variablein data to map plotaspects to differentcolors.
palette Set of colors for mapping the hue variable

kind Kind of plotforthe non-identity relationships. {‘scatter’, ‘reg’}
diag_kind Kind of plotforthe diagonal subplots. {*hist’, ‘kde’}

Exceptdata, all otherparameters are optional. There are fewother parameters which

pairplot can accept. The above mentioned are oftenused params.

Example

import pandas as pd

) ' tutorialspoint
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import seaborn as sb

from matplotlib import pyplot as plt

df = sb.load_dataset('iris')

sb.set_style("ticks")

sb.pairplot(df,hue="species’',diag _kind="kde",kind="scatter",palette="husl")

plt. show()

Output
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W e can observe the variationsin each plot. The plots are in matrix format where the row

name represents x axisand column name represents the y axis.

The diagonal plots are kernel density plots where the otherplots are scatterplots as
m entioned.

w tutorlalspolnt
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9. Seaborn - Plotting Categorical Data

In our previous chapters we learntaboutscatterplots, hexbin plotsand kde plots which
are used to analyze the continuous variables understudy. These plots are notsuitable

when the variable understudy is categorical.

Whenoneorboth the variables understudy are categorical, we use plots like striplot(),

swarmplot(), etc,. Seaborn provides interface to do so.

Categorical Scatter Plots

In this section, we will learn about categorical scatterplots.

stripplot()

stripplot() is usedwhen one of the variable understudy is categorical. It represents the

data in sorted orderalongany one of the axis.

Example

import pandas as pd

import seaborn as sb

from matplotlib import pyplot as plt

df = sb.load_dataset('iris")
sb.stripplot(x="species", y="petal_length", data=df)

plt. show()

Output

w tutorialspoint
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o
1

petal_length
iy

T T T
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Inthe above plot, we can clearly see the difference of petal_length in each species.
But, the majorproblem with the above scatterplotis thatthe pointson the scatterplot
are overlapped. We use the ‘Jitter' parameterto handle this kind of scenario.

Jitteradds some random noise to the data. This parameterwill adjustthe positions along

the categorical axis.

Example

import pandas as pd

import seaborn as sb

from matplotlib import pyplot as plt

df = sb.load_dataset('iris")

sb.stripplot(x="species"”, y="petal length", data=df, jitter=Ture)

plt. show()

Output

w tutorialspoint
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Now, the distribution of points can be seen easily.

Swarmplot()

Anotheroption which can be used as an alternate to ‘Jitter’ is function swarmplot().
This function positions each pointof scatterploton the categorical axisandthereby

avoids overlapping points:

w tutorialspoint
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Example

import pandas as pd

import seaborn as sb

from matplotlib import pyplot as plt

df = sb.load_dataset('iris")
sb.swarmplot(x="species", y="petal length", data=df)

plt.show()

Output
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10. Seaborn — Distribution of Observations

In categorical scatterplots which we dealtin the previous chapter, the approach
becomes limitedin the informationitcan provide aboutthe distribution of values within
each category. Now, going further, letus see what can facilitate us with performing

com parison with in categories.

Box Plots

Boxplot is a convenientway to visualize the distribution of data through theirquartiles.

Box plots usually have vertical lines extending from the boxes which are termed as
whiskers. These whiskers indicate variability outside the upperand lower quartiles,
hence Box Plots are also term ed as box-and-whisker plot and box-and-whisker

diagram. Any Outliers in the data are plotted as individual points.

Example

im port pandas as pd

importseaborn as sb

from matplotlibim port pyplotas plt

df = sb.load_dataset('iris")

sb.swarm plot(x="species", y="petal_length", data=df)

plt.show()

Output

w tutorialspoint
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The dots on the plotindicates the outlier.

Violin Plots

Violin Plots are a combination of the box plot with the kerneldensity estimates. So,

these plots are easierto analyze and understand the distribution of the data.

Letus use tips datasetcalled to learn moreinto violin plots. This dataset contains the
inform ation related to the tips given by the customers in a restaurant.

Example

import pandas as pd

import seaborn as sb

from matplotlib import pyplot as plt

df = sb.load_dataset('tips')
sb.violinplot(x="day", y="total bill", data=df)

plt.show()

Output

EIMPLYEAEYLEARNING 7
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The quartile and whiskervalues from the boxplotare shown inside the violin. As the
violin plotuses KDE, the wider portion of violin indicates the higherdensity and narrow
region represents relatively lower density. The Inter-Quartile range in boxplotand higher

density portion in kde fall in the same region of each category of violin plot.

The above plotshows the distribution of total_bill on fourdays of the week. But, in

addition to that, if we want to see howthe distribution behaves with respectto sex, lets
exploreitin belowexample.

' tutorialspoint
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Example

import pandas as pd

import seaborn as sb

from matplotlib import pyplot as plt
df = sb.load_dataset('tips"')

sb.violinplot(x="day", y="total bill",hue='sex', data=df)

plt.show()
Output
ﬂ] .
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0 4
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day

Now we can clearly see the spending behaviorbetween male and female. We can easily
say that, menmake morebillthan womenby looking atthe plot.

And, if the hue variable has only two classes, we can beautify the plotby splitting each
violin into two instead of two violinson a given day. Eitherparts of the violin referto

each classin the hue variable.

Example

import pandas as pd

' tutorialspoint
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import seaborn as sb

from matplotlib import pyplot as plt

df = sb.load_dataset('tips"')

sb.violinplot(x="day", y="total bill",hue='sex', data=df)

plt. show()

Output

10

day

' tutorialspoint
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11. Seaborn — Statistical Estimation

In mostofthe situations, we deal with estimations of the whole distribution of the data.
But when it comesto central tendency estimation, we need a specificway to summarize
the distribution. Mean and median are the very often used techniques to estimate the

central tendency of the distribution.

In allthe plots thatwe learntin the above section, we made the visualization of the
whole distribution. Now, letus discuss regarding the plots with which we can estimate
the central tendency of the distribution.

Bar Plot

The barplot() shows the relation between a categorical variable and a continuous
variable. The data is represented in rectangularbars where the length the barrepresents
the proportion of the data in thatcategory.

Bar plotrepresents the estimate of central tendency. Letus use the ‘titanic’datasetto
learn barplots.

Example

import pandas as pd

import seaborn as sb

from matplotlib import pyplot as plt

df = sb.load _dataset('titanic')

sb.barplot (x="sex", y="survived", hue="class", data=df)

plt. show()

Output

w tutorialspoint
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mean(survived)

male female
S8X

Inthe above example, we can see thatthe average numberof survivals of male and
femalein each class. From the plotwe can understand thatmore numberof females

survived than males. Inboth malesand females more numberof survivals are from first
class.

A specialcasein barplotis to showthe no of observationsin each category ratherthan
com puting a statisticfora second variable. Forthis, we use countplot().

Example

import pandas as pd

import seaborn as sb

from matplotlib import pyplot as plt
df = sb.load_dataset('titanic')

sb.countplot(x=" class ", data=df, palette="Blues");

plt. show()

Output

' tutorialspoint
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Plotsays that, the numberof passengers in the third class are higherthan firstand
second class.

Point Plots

Pointplots serve same as barplotsbutin a differentstyle. Ratherthan the full bar, the
Example

value of the estimateis represented by the point ata certain heighton the otheraxis.

import pandas as pd

import seaborn as sb

from matplotlib import pyplot as plt
df

sb.load_dataset('titanic')

sb.pointplot(x="sex", y="survived", hue="class", data=df)
plt.show()

Output

' tutorialspoint
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12. Seaborn - Plotting Wide Form Data

Itis always preferableto use ‘long-from’or'tidy’ datasets. Butat times when we are left
with no option ratherthan to use a ‘wide-form’ dataset, samefunctions can also be
appliedto “wide-form”data in a variety of form ats, including Pandas Data Frames or
two-dimensional Num Py arrays. Theseobjects should be passed directly to the data

parameterthe x and y variables mustbe specified as strings

Example

import pandas as pd

import seaborn as sb

from matplotlib import pyplot as plt
df = sb.load_dataset('iris")
sb.boxplot (data=df, orient="h")

plt.show()

Output

sepal_length

sepal_width -

petal_length

petal_width

w tutorialspoint
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Additionally, these functions accept vectors of Pandas or Num Py objects ratherthan

variablesin a DataFrame.

w tutorialspoint
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Example

import pandas as pd

import seaborn as sb

from matplotlib import pyplot as plt
df = sb.load_dataset('iris")
sb.boxplot (data=df, orient="h")

plt.show()

Output

-
1

sepal_length
=]
1

T T T
setosa wversicolor virginica
species

The majoradvantage of using Seaborn formany developers in Python world is because it
can take pandas DataFrameobjectas parameter.

' tutorialspoint
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13. Seaborn — Multi Panel Categorical Plots

Categorical data can we visualized using two plots, you can eitheruse the functions
pointplot(), or the higher-level function factorplot().

Factomplot

Factorplotdraws a categorical ploton a FacetGrid. Using ‘kind’ parameterwe can choose

the plotlike boxplot, violinplot, barplotand stripplot. FacetGrid uses pointplot by default.

Example

import pandas as pd

import seaborn as sb

from matplotlib import pyplot as plt
df = sb.load_dataset('exercise')

sb.factorplot(x="time", y="pulse", hue="kind",data=df);

plt.show()
Output
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We can usedifferentplotto visualize the samedata using the kind parameter.

Example

Seaborn

import pandas as pd

import seaborn as sb

from matplotlib import pyplot as plt

df = sb.load_dataset('exercise')

sb.factorplot(x="time", y="pulse", hue="kind", kind='violin',data=df);

plt.show()

Output
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In factorplot, the datais plotted on a facetgrid.

What is Facet Grid?

Facet grid formsa matrix of panels defined by row and column by dividing the

variables. Due of panels, a single plotlookslike multiple plots. Itis very helpful to

analyze all combinationsin two discrete variables.

Letus visualize the above the definition with an example.

) ' tutorialspoint
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Example

import pandas as pd

import seaborn as sb

from matplotlib import pyplot as plt
df = sb.load_dataset('exercise')

sb.factorplot(x="time", y="pulse", hue="kind", kind='violin', col="diet",

data=df);

plt.show()
Output
diet = no fat diet = low fat
160 — =
140 ’ .
L 120 A .
'% III rem
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0 B running
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1 min 15 min 30 min 1 min 15 min 30 min
ime fime

The advantage of using Facetis, we caninputanothervariableinto the plot. The above

plotis divided into two plots based on a third variable called ‘diet’ using the ‘col’

parameter.

W e can make many column facets and align them with the rows of the grid:

Example

import pandas as pd
import seaborn as sb
from matplotlib import pyplot as plt

df = sb.load_dataset('titanic')

A ' tutorialspoint
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sb.factorplot("alive", col="deck",

col _wrap=3,data=df[df.deck.notnull()],kind="count™)

plt. show()

EIMPLYEAEYLEARNING
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14. Seaborn - Linear Relationships

Mostofthe times, we use datasets that contain multiple quantitative variables, and the
goalofan analysisis oftento relate those variables to each other. This can be done

through the regressionlines.

W hile building the regression models, we often check for multicollinearity, where we
had to see the correlation between all the combinations of continuous variables and will
take necessary action to remove multicollinearity if exists. In such cases, the following

techniques helps.

Functions to Draw Linear Regression Models

There are two mainfunctionsin Seaborn to visualize a linearrelationship determined

through regression. These functions are regplot() and Implot().

regplot vs Implot

regplot Implot

acceptsthe x and y variablesin a variety of has data as a required parameterand the x
formats including simple numpy arrays, and y variables must be specified as strings.
pandas Series objects, oras referencesto [This data formatis called“long-form” data

variablesin a pandas DataFrame

Letus now draw the plots.

Example

Plotting the regplotandthen Im plot with the same datain this example.

import pandas as pd

import seaborn as sb

from matplotlib import pyplot as plt

df = sb.load_dataset('tips"')

sb.regplot (x="total _bill", y="tip", data=df)

sb.lmplot(x="total_bill", y="tip", data=df)

) ' tutorialspoint
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plt.show()
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Output

You can seethe differencein the size between two plots.

Seaborn
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fotal_bill

30
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We can alsofitalinearregressionwhen one of the variables takes discrete values

Example

import pandas as pd

import seaborn as sb

from matplotlib import pyplot as plt
df = sb.load dataset('tips"')
sb.1lmplot(x="size", y="tip", data=df)

plt.show()

Output

w tutorialspoint
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Fitting Different Kinds of Models

Seaborn

The simple linearregression model used above is very sim ple to fit, butin mostofthe

cases, the datais non-linearand the above methods cannot generalize the regression

line.

Letus use Anscombe’s dataset with the regression plots:

Example

import pandas as pd

import seaborn as sb

from matplotlib import pyplot as plt
df = sb.load_dataset('anscombe')

sb.lmplot(x="x", y="y", data=df.query("dataset

plt.show()

)

tutorialspoint
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In this case, the data is goodfitforlinearregression model with less variance.

Letus see anotherexample where the data takes high deviation which shows the line of
bestfitis notgood.

Example

import pandas as pd

import seaborn as sb

from matplotlib import pyplot as plt
df = sb.load_dataset('anscombe')

sb.1lmplot(x="x", y="y", data=df.query("dataset == 'II'"))

plt.show()

w tutorialspoint
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Output
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The plotshows the high deviation of data points from the regression line. Such non-
linear, higherordercan be visualized using the Implot() and regplot(). Thesecan fita

polynomial regression model to explore simple kinds of nonlineartrends in the dataset:

Example

import pandas as pd

import seaborn as sb

from matplotlib import pyplot as plt
df = sb.load_dataset('anscombe')

sb.lmplot(x="x", y="y", data=df.query("dataset == 'II'"),order=2)

plt.show()

Output

tutorialspoint
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15. Seaborn — Facet Grid

A useful approachto explore medium-dimensional data, is by drawing multiple instances

of the sameploton different subsets of yourdataset.

This technique is commonly called as “lattice”, or“trellis” plotting, anditis related to the

idea of "small multiples”.

To use these features, yourdata hasto be in a Pandas DataFrame.

Plotting Small Multiples of Data Subsets

Inthe previous chapter, we have seen the FacetGrid example where FacetGrid class
helpsin visualizing distribution of one variable as well as the relationship between

multiple variables separately within subsets of yourdataset using multiple panels.

A FacetGrid can be drawn with up to three dimensions: row, col, and hue. Thefirst two
have obvious correspondence with the resulting array of axes; think of the hue variable
as a third dimension along a depth axis, where different levels are plotted with different

colors.

FacetGrid objecttakes a dataframeasinputand the names of the variablesthat will

form the row, column, orhue dimensions of the grid.

The variables should be categoricaland the dataateach level of the variable will be used

fora facetalongthataxis.

Example

import pandas as pd

import seaborn as sb

from matplotlib import pyplot as plt
df = sb.load_dataset('tips"')

g = sb.FacetGrid(df, col="time")

plt.show()

Output

) ' tutorialspoint
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Inthe above example, we have justinitialized the facetgrid object which doesn’tdraw
anythingon them.

The mainapproach forvisualizing data on this grid is with the FacetGrid.map()

method. Letus look atthe distribution of tips in each of these subsets, usinga

histogram.

Example

import pandas as pd

import seaborn as sb

from matplotlib import pyplot as plt
df = sb.load_dataset('tips')

g = sb.FacetGrid(df, col="time")

g.map(plt.hist, "tip")

plt.show()
Output
time = Lunch time = Dinner
40 -
20 - i
0 T T T T T T ] ]
25 650 75 100 25 650 75 100

fip fip

The numberof plots is more than one because of the parametercol. We discussed about

col parameterin our previous chapters.

To make a relational plot, pass the multiple variable names.

Example

w tutomalspomt
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import pandas as pd
import seaborn as sb
from matplotlib import pyplot

df = sb.load_dataset('tips")

as plt

g = sb.FacetGrid(df, col="sex", hue="smoker™")

g.map(plt.scatter, "total bill", "tip")
plt. show()
Output
sex = Male sex = Female
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16. Seaborn - Pair Grid

PairGrid allows us to draw a grid of subplots usingthe same plottype to visualize data.

Unlike FacetGrid, ituses different pairof variable foreach subplot. It formsa matrix of
sub-plots. Itis also sometimes called as “scatterplot matrix”.

The usage of pairgrid is similarto facetgrid. Firstinitialise the grid and then pass the

plotting function.

Example

import pandas as pd

import seaborn as sb

from matplotlib import pyplot as plt
df = sb.load_dataset('iris")

g = sb.PairGrid(df)
g.map(plt.scatter);

plt.show()

@ tutorialspoint
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Itis also possible to plota differentfunction on the diagonal to showthe univariate

distribution of the variablein each column.

Example

import pandas as pd

import seaborn as sb

from matplotlib import pyplot as plt
df = sb.load_dataset('iris')

g = sb.PairGrid(df)
g.map_diag(plt.hist)
g.map_offdiag(plt.scatter);

plt.show()

Output

tutorialspoint
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W e can customize the colorofthese plots usinganothercategorical variable. For
example, the iris dataset has four measurements foreach of three different species of

iris flowers so you can see howthey differ.

Example

import pandas as pd

import seaborn as sb

from matplotlib import pyplot as plt
df = sb.load dataset('iris")

g = sb.PairGrid(df)
g.map_diag(plt.hist)
g.map_offdiag(plt.scatter);

plt. show()

Output
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We can use a differentfunctionin the upperand lower triangles to see different aspects
of the relationship.

Example

import pandas as pd
import seaborn as sb
from matplotlib import pyplot as plt

df = sb.load_dataset('iris")

tutorialspoint

EIMPLYEAEYLEARMNINEG 44




Seaborn

g = sb.PairGrid(df)
g.map_upper(plt.scatter)
g.map_lower(sb.kdeplot, cmap="Blues_d")
g.map_diag(sb.kdeplot, lw=3, legend=False);

plt. show()

Output

sepal_length
o =] =l =]

b

b

sepal_width
[ 9]

%]

petal_length
P
[4,] [=] [4,]

o
=]

petal_width
- M2 [

=

50 75 2 4 0 5 0 2
sepal_length sepal_width petal_length petal_width

' tutorialspoint
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