UNIT — 111

Data Manipulation with Pandas :

Pandas is a Python library.

Pandas is used to analyze data.

What is Pandas?

Pandas is a Python library used for working with data sets.

It has functions for analyzing, cleaning, exploring, and manipulating data.

The name "Pandas™ has a reference to both "Panel Data", and "Python Data Analysis" and was
created by Wes McKinney in 2008.

Why Use Pandas?

Pandas allows us to analyze big data and make conclusions based on statistical theories.
Pandas can clean messy data sets, and make them readable and relevant.

Relevant data is very important in data science.
What Can Pandas Do?

Pandas gives you answers about the data. Like:

o Is there a correlation between two or more columns?
e What is average value?
¢ Max value?

¢ Min value?

Pandas are also able to delete rows that are not relevant, or contains wrong values, like empty

or NULL values. This is called cleaning the data.



Where is the Pandas Codebase?

The source code for Pandas is located at this github repository https://github.com/pandas-
dev/pandas

Installation of Pandas

If you have Python and PIP already installed on a system, then installation of Pandas is very

easy.

Install it using this command:

C:\Users\Your Name>pip install pandas

If this command fails, then use a python distribution that already has Pandas installed like,

Anaconda, Spyder etc.

Import Pandas

Once Pandas is installed, import it in your applications by adding the import keyword:
import pandas

Now Pandas is imported and ready to use.

Example

import pandas

mydataset = {


https://github.com/pandas-dev/pandas
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https://www.w3schools.com/python/python_pip.asp

‘cars' ["'BMW", "Volvo", "Ford"],
'passings': [3,7,2]
}

myvar = pandas.DataFrame(mydataset)

print(myvar)

Pandas as pd

Pandas is usually imported under the pd alias.

alias: In Python alias are an alternate name for referring to the same thing.

Create an alias with the as keyword while importing:

import pandas as pd

Now the Pandas package can be referred to as pd instead of pandas.

Example

import pandas as pd

mydataset = {
‘cars”: ["'BMW", "Volvo", "Ford"],
'passings': [3, 7, 2]

}

myvar = pd.DataFrame(mydataset)

print(myvar)

Checking Pandas Version

The version string is stored under __ version__ attribute.



Example

import pandas as pd

print(pd.__version_ )
Pandas Series

What is a Series?

A Pandas Series is like a column in a table.

It is a one-dimensional array holding data of any type.

Example

Create a simple Pandas Series from a list:

import pandas as pd
a = [1,7,2]
myvar = pd.Series(a)

print(myvar)

Labels

If nothing else is specified, the values are labeled with their index number. First value has index

0, second value has index 1 etc.

This label can be used to access a specified value.
Example

Return the first value of the Series:

print(myvar[0])

Create Labels



With the index argument, you can name your own labels.

Example

Create your own labels:

import pandas as pd
a = [1,7,2]
myvar = pd.Series(a, index = ["x", "y", "z"])

print(myvar)

When you have created labels, you can access an item by referring to the label.
Example

Return the value of "y":

print(myvar["y"])
Pandas DataFrames

What is a DataFrame?

A Pandas DataFrame is a 2 dimensional data structure, like a 2 dimensional array, or a table

with rows and columns.

Example

Create a simple Pandas DataFrame:

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)

Result

calories duration

420 50
380 40
390 45

Locate Row

As you can see from the result above, the DataFrame is like a table with rows and columns.
Pandas use the loc attribute to return one or more specified row(s)

Example

Return row O:

#refer to the row index:
print(df.loc[0])

Result

calories 420

duration 50

Name: 0, dtype: int64

Named Indexes

With the index argument, you can name your own indexes.



Example

Add a list of names to give each row a name:

import pandas as pd

data = {
"calories": [420, 380, 390],
"duration™: [50, 40, 45]

}

df = pd.DataFrame(data, index = ['dayl"”, "day2", "day3"])

print(df)

Result

calories duration
dayl 420 50

day2 380 40
day3 390 45

Locate Named Indexes

Use the named index in the loc attribute to return the specified row(s).

Example

Return "day2":

#refer to the named index:

print(df.loc["day2"])

Result

calories 380



duration 40

Name: 0, dtype: int64

Load Files Into a DataFrame

If your data sets are stored in a file, Pandas can load them into a DataFrame.
Example

Load a comma separated file (CSV file) into a DataFrame:

import pandas as pd
df = pd.read_csv('data.csv')
print(df)

Aggregation in Pandas

Aggregation in pandas provides various functions that perform a mathematical or logical
operation on our dataset and returns a summary of that function. Aggregation can be used to
get a summary of columns in our dataset like getting sum, minimum, maximum, etc. from a

particular column of our dataset. The function used for aggregation is agg(), the parameter is

the function we want to perform.
Some functions used in the aggregation are:

Function Description:

e sum() :Compute sum of column values



e min() :Compute min of column values

e max() :Compute max of column values
e mean() :Compute mean of column
o size() :Compute column sizes

o describe() :Generates descriptive statistics

o first() :Compute first of group values

e last() :Compute last of group values

e count() :Compute count of column values

e std() :Standard deviation of column

e var() :Compute variance of column

e sem() :Standard error of the mean of column
Examples:

e The sum() function is used to calculate the sum of every value.

Examples:
e The sum() function is used to calculate the sum of every value.

e Python
df.sum()
Output:
Maths 24
English 20
Science 23

History 20
dtype: 1inte4

e The describe() function is used to get a summary of our dataset

e Python

df.describe()

Output:



Maths English Science  History

count 3.0 3.000000 3.000000 3.000000
mean 8.0 6.666667 7.666667 6.666667
std 1.0 3.055050 0.577350 2.081666
min 7.0 4.000000 7.000000 5.000000
25% 7.5 5000000 7.500000 5.500000
50% 8.0 6.000000 8.000000 6.000000
75% 8.5 8.000000 8.000000 7.500000
max 9.0 10.000000 8.000000 9.000000

e We used agg() function to calculate the sum, min, and max of each column in our

dataset.

e Python

df.agg(['sum’, 'min’, 'max'])

Output:
Maths English Science History
sum 24 20 23 20
min 7 - 7 5
max 9 10 8 9

Grouping in Pandas
Grouping is used to group data using some criteria from our dataset. It is used as split-apply-

combine strategy.

o Splitting the data into groups based on some criteria.

o Applying a function to each group independently.

e Combining the results into a data structure.
Examples:

We use groupby() function to group the data on “Maths” value. It returns the object as result.



° Python

df.groupby(by=['Maths'])

Output:
<pandas.core.groupby.generic.DataFrameGroupBy object at 0x0000012581821388>

Applying groupby() function to group the data on “Maths” value. To view result of formed

groups use first() function.

e Python

a = df.groupby('Maths')

a.first()
Output:
English Science History
Maths
7 6 a8 5
8 10 7 6
9 4 8 9

First grouping based on “Maths” within each team we are grouping based on “Science”

e Python

b = df.groupby(['Maths', 'Science'])
b.first()

Output:



English History

Maths Science

7 8 6 5
8 7 10 6
9 8 B 9

Implementation on a Dataset

Here we are using a dataset of diamond information.

e Python

# import module
import numpy as np

import pandas as pd

# reading csv file

dataset = pd.read_csv("diamonds.csv")

# printing first 5 rows
print(dataset.head(5))

Output:
carat cut color clarity depth table price X y z
0 023 Ideal E SI2 615 550 326 395 398 243
1 021 Premium E St 598 610 326 389 384 231
2 023 Good E VS1 569 650 327 405 407 231
3 029 Premium I VS2 624 580 334 420 423 263
4 031 Good J SI2 633 580 335 434 435 275

e We group by using cut and get the sum of all columns.

Python


https://www.kaggle.com/shivam2503/diamonds

dataset.groupby(‘cut’).sum()
Output:

carat depth table price X y z

cut

Fair 1684.28 103107.1 950766 7017600 10057.50 9954.07 6412.26

Good 4166.10 305967.0 2879559 19275009 28645.08 28703.75 17855.42
Ideal 15146.84 13298993 1205814.4 74513487 118691.07 118963.24 73304.61
Premium 12300.95 844901.1 8101674 63221498 82385.88 §1985.82 50297.49
Very Good 974270 7468884 7002262 48107623 69359.09 69713.45 43009.52

o Here we are grouping using cut and color and getting minimum value for all other

groups.

e Python

dataset.groupby([‘cut’, ‘color]).agg('min’)

Output:



carat clarity depth table price x y z
cut color

Fair D 025 1 522 520 536 409 411 249
E 022 1 510 490 337 387 378 233
F 025 1 523 500 496 419 415 232
G 023 1 430 530 369 000 0.00 0.00
H 033 11 527 500 659 440 432 284
I 041 1 508 490 735 462 466 293
J 030 11 550 520 416 424 416 272
Good D 023 1 543 520 361 383 385 237
E 023 1 563 530 327 383 385 231
F 023 1 562 520 357 000 0.00 0.00
G 023 1 562 530 394 394 390 0.00
H 025 1 560 510 368 404 406 246
1 030 1 561 510 351 419 419 267
J 028 1 562 520 335 422 423 251
Ideal D 020 1 585 520 367 381 377 233
E 020 1 583 520 326 376 373 206
F 023 1 580 524 408 000 392 0.00
G 023 1 588 520 361 0.00 0.00 0.00
H 023 1 583 520 357 394 397 141
1 023 1 584 430 348 394 390 153
J 023 1 430 530 340 393 390 246
Premium D 020 1 580 520 367 000 0.00 0.00
E 020 1 580 520 326 379 375 224
F 020 1 580 510 342 373 371 0.00
G 023 1 580 520 382 395 392 0.00



H 023 1 &80 510 368 000 0.00 0.00

1 023 1 580 520 334 397 394 0.00

J 030 11 580 540 363 422 421 259

Very Good D 023 1 575 520 357 386 385 235
E 020 1 677 440 352 374 371 225

F 023 1 569 520 357 384 386 236

G 023 1 571 520 354 388 392 236

H 023 1 568 520 337 000 000 0.00

I 024 1 575 520 336 395 398 246

J 024 1 576 516 336 394 396 248

e Here we are grouping using color and getting aggregate values like sum, mean,

min, etc. for the price group.

e Python

# dictionary having key as group name of price and
# value as list of aggregation function
# we want to perform on group price
agg_functions = {

‘price’:

['sum’, 'mean’, 'median’, 'min’, 'max’, ‘prod']

dataset.groupby(['color']).agg(agg_functions)

Output:



price

sum mean median min max  prod
color
D 21476439 3169.954096 18380 357 18693 inf
E 30142944 3076.752475 1739.0 326 18731 inf
F 35542866 3724886397 23435 342 18791 inf
G 45158240 3999.135671 22420 354 18818 inf
H 37257301 4486669196 34600 337 18803 inf

27608146 5091.874954 3730.0 334 18823 inf
J 14949281 5323.818020 42340 335 18710 inf

We can see that in the prod(product i.e. multiplication) column all values are inf, inf is the

result of a numerical calculation that is mathematically infinite.



