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| ecture Objectives

- Provide overview on data
- Load Python libraries

- Manipulate data with pandas.



Data



Definition:
Data is anything that has been recorded.

"Remember kids, the only difference
between screwing around and
science is writing it down.’

— Alex Jason, Ballistics Expert
— Adam Savage, MythBusters Host

https://www.youtube.com/watch?v=BSUMBBF|xrY Source



https://www.youtube.com/watch?v=BSUMBBFjxrY
https://www.youtube.com/watch?v=BSUMBBFjxrY
https://www.reddit.com/r/mythbusters/comments/3wgqgv/the_origin_of_the_remember_kids_the_only/

Forms of Data

.. how data is shaped ...

Structured’ Semistructured Unstructured
Rectangular key: value P09970977
~5-10% ~5-10% ~30 - 90%
I Pinky said,
title: "Untitled’ "Gee, Brain. What are we
author: "JJB" going to do tonight?’
date: '08/24/2021" The Brain replied, "The

| same thing we do every
output: html_document night, Pinky. Try to take

—T over the world.

* Typical form for scientific experiments and company databases
** RMarkdown Document Properties (YAML), JavaScript Object Notation (JSON), XML
% Pyre text documents, images, social media posts, and so on. No visible relationship.
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ying known mental models to data ...
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55 M 5.9



| ibraries



Importing a Library

- First, make sure the library is installed.

- import sys
-+ '‘pandas’ in sys.modules
- From there, we have three different ways to import features from a new library:
- import pandas
+all sub-modules and functions in the pandas module are accessible with pandas.*
- e.g: pandas.DataFrame({A" 1.})
import pandas as pd,
+ create an alias for the namespace
- e.g: pd.DataFrame({A" 1.})
- from pandas import *
- all functions will be loaded into the local namespace.

- e.g: DataFrame({A: 1.})



| oading a Package

Augmenting base Python with new features

# Create a namespace alias and import
import pandas as pd

# Check version information
pd.__version__



Overview of Pandas



What is ...
!l pandas

+ Open sourced in 11 January 2008
- Created by Wes Mckinney and team.
- Based off of R's Data Frames
- Allows heterogenous data to be stored together.
+ Focused on providing a:
- high performance and
- flexible too



https://stat.ethz.ch/R-manual/R-patched/library/base/html/data.frame.html

Definition:

- Series describe a single co

- DataFrame represents a ta
rows and named series.

Column names

|

urmn.

nle of relational data with

Kf—v [Name Team Number Position Age Height  Weight College Salary ]
Columns 0 0 l Avery Bradley = Boston Celtics 0.0 PG 25.0 6-2 180.0 Texas 7730337.0
axis= 1 |JohnHolland  Boston Celtics  30.0 SG 27.0 6-5 205.0 Boston Uniersity NaN
2 | Jonas Jerebko Boston Celtics 8.0 PF 29.0 6-10 231.0 NaN 5000000.0

:ggglx 1 3 |Jordan Mickey  Boston Celtics PF 6-8 235.0 LSU 1170960.0
4 | Terry Rozier Boston Celtics PG 6-2 Louisville 1824360.0
5 |Jared Sullinger Boston Celtics C 6-9 Ohio State [2569260.0]

6 | Evan Turner Boston Celtics SG 6-7 Ohio State/ 3425510.0

|
J } Missing
Index value

axis=0

Series

Image Source


https://www.cdn.geeksforgeeks.org/wp-content/uploads/creating_dataframe1.png

Representations

.. transcribing mental models ..

subject_heights

__id | _sex_ height
1 M 6.
2 F 5.5
3 F 5.2

59 M 5.9

Our idea of tabular data

subject_heights

1 M 6.1
2 F 5.5
3 F 5.2

55 M 5.9
Panda's idea of tabular data
Collection of Series
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https://i.stack.imgur.com/FzimB.png

Data Types

Python to Pandas

Python type Pandas dtype Description

str or mixed object Text ("Hi", "Med", "Low") or mixed numeric ("$S5.4")
int int64 Integer or Whole numbers like -3, 0, 5

float floato4 Floating point numbers like -1.0 and 3.14.

bool bool True or False

NA category Nominal or level-based text.

NA datetime64 Date and time values

NA timedelta[ns] Time differences between datetimes




Data Access



Definition:
Subsets are a way to take a selection of values in a larger
collection and create a smaller collection with them.

Bc A4
{a,b,c} C {a,b,c,d,e,f,g}



-lve Ways to Access

[ ] column subset

Jdoc]]: label-based, DF
.iloc[]: position-based, DF

.at[l: label-based, scalar
.iat[]: position-based, scalar

Definitions: [?eprecated: |
. Label- Named value .ix() in favor of .loc()/.iloc()
- Position: Integer location




Access Data

retrieve rows, variables, and varying combinations

DataFrame
to subset

my_df.iloc| ,

Accessor Position of row  Position of column
INn "dot” to access to access
notation



- DataFrame's allow for a collection of heterogenous
data.

. Series are an alternative name for a column in a
DatafFrame.

- Different accessors exist for retrieval that depend
whether the index is location or label.



JAYe

- Pandas documentation and the pandas cheatsheet by

Knowledgements

Irv Lustig

- Sty
Tra

e of the RStudio Cheatsheet for Data

nsformations


https://pandas.pydata.org/pandas-docs/stable/getting_started/tutorials.html
http://pandas.pydata.org/Pandas_Cheat_Sheet.pdf
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