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Working with Pandas and
NumPy: Data Analysis
Fundamentals

Welcome to Week 2! We'll explore essential Python libraries for data analysis:

Pandas and NumPy. These powerful tools will transform how you handle data.




Introduction to Pandas and NumPy

Pandas NumPy
A powerful data manipulation library with dataframes as its core The foundation for scientific computing in Python.
structure.
e Multi-dimensional arrays
o Fastdata analysis e Mathematical functions
o Flexible data structures o Linear algebra operations

e Built-in visualization
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Loading Datasets

CSV Files

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

Perfect for tabular data. Simple

structure with comma-separated values.

Excel Files

df = pd.read_excel('data.xIsx’,
sheet_name='Sheet1')

Great for multiple sheets. Preserves
formatting from spreadsheets.

JSON Files

df = pd.read_json('data.json’)

Ideal for nested data. Common format
for web APIs.



Exploring Datasets

1 Quick Overview

df.head() # First5 rows
df.tail() # Last 5 rows
df.shape # (rows, columns)

2 Data Structure

df.info() # Data types, non-null values
df.dtypes # Column data types

3 Statistical Summary

df.describe() # Summary statistics
df.columns # Column names

These functions help you understand your data quickly. Always explore before
analyzing.




Data Cleaning Basics

Handling Missing Values

df.isna().sum() # Count nulls
df.dropna() # Remove rows
df.fillna(value) # Replace nulls

Missing data can skew analysis. Learn to identify and address it
properly.

Replacing Values

df.replace('old’, 'new')
df['col'] = dff'col'].str.strip()



Indexing and Slicing in
Pandas

B -Z e CGESS PHMES )
(=10
“OTGHDES Y OTRIes 3>
33D-32}
¥

Basic Selection Row Selection eaiar s s
vetlunpisnt 03 41))

“ErHEDTiRE: MANKERY
15jeed]

df['column_name'] # df.iloc[0] # First row
. 0 0 e 3: COCES. TOOREE ) Ilr SJD?::’:"".'I;ED
Single column df.iloc[0:5] # First 5 rows D i Pbtsta vz

~pRafias” TeAES) ltsmsed
. 13} "
df[['col1’, 'col2']] # Multiple df.loc['label'] # By label L oess.sictess F134.10)
1 st &t farugoeherelia ) olrotezcen- 3))
0G0 <3)
columns o artnasie v :
— ¥ [ E—
oo ' peestiyg
S g x
Lateass q Dostit Got hausEitde Eel:—=dlmas Cobes - Carfldtied
B J = Torpetonet Tudios DCifTozagyoe arl Emters
:E-:tfil)_r:;.‘ltr =1)) — Eoontamic- chra BB 840 26.5H, bun
F - lt - 2 S— Tor i emikaecn SLAeEl I ah. En
1 erlng — Coook ta. Cabco 213048 92.3ALLEM
g Eanesttonis Chenpaok ol -stocas 9L.8.3K1  25.80E
I Lhuras metlon BLUBII 3E.EDESE
df[df['agel] > 30] # Cond ition — Tooec) gmevongiEoediitp:zoBtons. I SIHN  25.52eg. S0
] 0 F— Tontee kacEliras BIAMA) 8.5 ER
df'query( age > 30 ) # Query methOd —q Ine ves 0abtilon BATEN 2888050

Think of dataframes as spreadsheets. You can select rows, columns, or
specific cells.



Hands-On Lab: Data Cleaning

In today's lab, you'll clean and format a real-world dataset using Pandas.

Load the Dataset

Import the provided "sales_data.csv" file using Pandas.

Explore and Understand

Use methods like head(), info(), and describe() to examine the data.

Clean Missing Values

Identify and handle null values using appropriate strategies.

Format and Standardize

Fix data types and standardize text fields for consistency.



Next Steps and Resources

Coming Up Next Week Additional Resources

o Data visualization with Matplotlib e Pandas documentation: pandas.pydata.org

o Statistical analysis techniques e NumPy user guide: numpy.org/doc

e Group operations in Pandas e Office hours: Tuesday 2-4 PM, Room 302

Complete this week's lab assignment by Friday at 11:59 PM.



