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Recap

 Introduction to Google Colab
« Python Lab

* Accessing Data
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Recap: Create a new notebook

There are two ways to do this:

* From Google Drive: https://drive.google.com/
« From Colab: https://colab.research.google.com/

Drive

Folder

File upload

Folder upload

Google Docs

Google Sheets
Google Slides
Google Forms

More

Storage

12.5 MB used

Q_ Search in Drive

v v v v v

@EcOoHRD@E

+

2 > CS$167_S21 > InClass Code ~

Google Drawings
Google My Maps
Google Sites

Google Apps Script
Google Colaboratory
Google Jamboard

MindMeister

Connect more apps

<<

®) Welcome To Colaboratory
File Edit View Insert Runtime Tools Help

New notebook o
Open notebook 38 /Ctrl+0
Upload notebook
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Recap: Accessing Data

* Google Colab is a cloud-based tool, which means that we
need to store our data in the cloud as well. We cannot simply
reference our local data and expect it to work.

 Go ahead and download the restaurant.csv file from
Blackboard. It is in the Datasets folder.

D M Datasets

& Visible to students ~

Find all of the datasets that we'll be using in class in this folder.

restaurant.csv
® Visible to students v

T
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Recap: Uploading File to Google Drive

 Upload the restaurant.csv to your Google Drive.

First go to: drive.google.com

Then, create a directory/folder (by right-clicking your
mouse) as shown below:

& C @ O (5 52 https://drive.google.com/drive/u/1/my-drive
L Drive Q_ Search in Drive 5=
+ New My Drive ~
| Type ~ || People ~ | | Modified ~ |
o Workspaces . \
(® Change your start page? Currently it's set to Home. You can change it anytime in Settings.
~B My Drive
» B3 Accessibility in VQAD... Name A Owner
» B adam 3 New folder
¥ Accessibility in VQA Dataset me
Colab Notebooks )
@ File upload
B cs167 _fall23 d
- B adam Folder upload me
B cs167_sp23
Colab Notebooks me
» BB cs167_sp24 B Google Docs »
B cs191 sp24 BB cs67_fall23 Google Sheets » me
» @ jack_elafros Google Slides
167_sp23
»B nick W cstersp B Google Forms me
» @@ output BB cs167_sp24 More » me
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Recap: Accessing Data

* To access this file in Google Colab, you'll need a little bit of
code.

[ ] # The first step is to mount your Google Drive to your Colab account.
#You will be asked to authorize Colab to access your Google Drive. Follow the steps they lead you through.

#this will only work in Google Colab.

from google.colab import drive
drive.mount('/content/drive')

* Do a demonstration ...
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Recap: Creating DataFrame by reading
from a file

* You will be able to show the path of restaurant.csv on your
Google Drive as follows:

(’ #you should be able to run this without any isshe.
import pandas as pd

path = "/content/drive/MyDrive/cs167_sp26/datasets/restaurant.csv"
df_rest = pd.|read_csv(path)
print(df_rest)

alt bar fri hun pat price rain res type est target
0 Yes No No Yes Some $$% No Yes French 0-10 Yes
1 Yes No No Yes Full $ No No Thai 30-60 No
2 No Yes No No Some $ No No Burger 0-10 Yes
3 Yes No Yes Yes Full $ No No Thai 10-30 Yes
4 Yes No Yes No Full $$$ No Yes French >60 No
5 No Yes No Yes Some $$ Yes Yes Italian 0-10 Yes
6 No Yes No No NaN $ Yes No Burger 0-10 No
7 No No No Yes Some $$ Yes Yes Thai 0-10 Yes
8 No Yes Yes No Full $ Yes No Burger >60 No
9 Yes Yes Yes Yes Full $$$ No Yes Italian 10-30 No
1@ No No No No NaN $ No No Thai 0-10 No
11 Yes Yes Yes Yes Full $ No No Burger 30-60 Yes

« We did this last week



Recap: Helpful DataFrame Methods

The .head () method can be called on any DataFrame, and by default will display the first
5 lines/rows of the data, as well as the names of the columns.

© df_rest.head(7)

—_
Sv
—

alt bar fri hun pat price rain res type est target

0 Yes No No Yes Some $$$ No Yes French 0-10 Yes
1 Yes No No Yes Full $ No No Thai 30-60 No
2 No Yes No No Some $ No No Burger 0-10 Yes
3 Yes No Yes Yes Full $ No No Thai 10-30 Yes
4 Yes No Yes No Full $$$ No Yes French  >60 No

No Yes No Yes Some $$ Yes Yes |ltalian 0-10 Yes
6 No Yes No No NaN $ Yes No Burger 0-10 No

The .shape () method can be called on any bataFrame, and it will show the dimensions
ie, number of rows and number of columns

There are 12 rows
And 11 columns

[ ] df_rest.shape

5v (12, 11)
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Recap: Helpful DataFrame Methods

* Want to see a list of all of the column names in your dataset? Try using df .columns

[4] df_rest.columns
5}' Index(['alt', 'bar', 'fri', 'hun', 'pat', 'price', 'rain', 'res', 'type',

'est', 'target'],
dtype='object')

© df_rest.type

4]

type

o

French
1 Thai
Burger

Thai

HA WM

French

* If there are no spaces in the name of a '
column, you can also reference it using

dot notation like so: df . type 6 Burger
7 Thai

(3]

Italian

8 Burger

©

Italian
10 Thai

11 Burger
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New Content

CS 167: Machine Learning



Today’s Agenda

* Rows in a DataFrame
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Accessing Data

* Pandas is a super powerful Python data analysis library.
 it's built on top of another powerful library called numpy

« Using Google Colab, pandas should already be installed. If
you see In [*] next to a cell, it means your computer is
working on the task
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Pandas Datatypes: DataFrame and
Series

* In pandas, there are two main datatypes

two dimensional
tabular data

* DataFrame

e Series

1D dimensional
array of data
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Pandas Datatypes: DataFrame

« Pandas Documentation defines DataFrames as:
« ‘“Two-dimensional, size-mutable, potentially heterogeneous tabular data’

« Dbasically, think of DataFrames as our excel sheets--two dimensional,
tabular data

« Each column has a name, and you can use these names to filter and
create subsets of data

« often, you'll see DataFrames variables abbreviated to df
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https://pandas.pydata.org/docs/reference/api/pandas.DataFrame.html

5o how do you select a subset of rows
from a DataFrame?

* Rows in a DataFrame
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Selecting Rows in DataFrames using
loc and iloc:

« Simply put:

* loc gets DataFrame rows and columns by labels/names

* iloc gets DataFrame rows and columns by index/
position

« Use the following python notebook (Day03 Pandas
Tutorial) on Blackboard

https://github.com/alimoorreza/CS167-fall26-notes/blob/main/Day03 Pandas Tutorial.ipynb
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https://github.com/alimoorreza/CS167-fall26-notes/blob/main/Day03_Pandas_Tutorial.ipynb

Selecting Rows in DataFrames: loc

* Let’s read the dataset and try loc to get items by rows labels/names

© # load a new csv file 'titanic.csv'. you can find it on Blackboard under datasets module
path = '/content/drive/MyDrive/cs167_fall24/datasets/titanic.csv’'

# read the file into a dataframe
df_titanic = pd.read_csv(path)
print(‘'data.shape: ', df_titanic.shape)
df_titanic.head()

)

data.shape: (891, 15)
survived pclass sex age sibsp parch fare embarked class who adult_male deck embark_town alive alone @

0 0 3 male 22.0 1 0 7.2500 S Third man True NaN  Southampton no False m
1 1 1 female 38.0 1 0 71.2833 C First woman False C Cherbourg yes False
2 1 3 female 26.0 0 0 7.9250 S Third woman False NaN  Southampton yes True
3 1 1 female 35.0 1 0 53.1000 S First woman False C  Southampton yes False
4 0 3 male 35.0 0 0 8.0500 S Thid man True NaN  Southampton no True

labels/names (not indices)
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Selecting Rows in DataFrames: loc

* loc gets DataFrame rows and columns by labels/names
« Let's take a subset of titanic and try to use loc:

[51] subset = df_titanic.loc[800:805] # since it's a label, it will take rows labeled 800, 801, 802, 803, 804, and 805.

print(subset)

survived pclass sex age sibsp parch fare embarked class who adult_male deck embark_town alive
800 0 2 male 34.00 0 0 13.0000 S Second man True NaN Southampton no
801 1 2 female 31.00 1 1 26.2500 S Second woman False NaN Southampton vyes
802 1 1 male 11.00 1 2 120.0000 S First child False B Southampton vyes
803 1 3 male 0.42 0 1 8.5167 C Third child False NaN Cherbourg yes
804 1 3 male 27.00 0 0 6.9750 S Third man True NaN Southampton yes
805 0 3 male 31.00 0 0 7.7750 ) Third man True NaN Southampton no

labels/names (not indices)

ALERT: print (subset) shows all 6 rows

CS 167: Machine Learning
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Selecting Rows in DataFrames: loc

* loc gets DataFrame rows and columns by labels/names

« Let's take a subset of titanic and try to use loc and iloc:

© subset = df_titanic.loc[800:805]
subset.head()

800
801
802
803

804

survived pclass

sex
male
female
male
male

male

age sibsp parch fare embarked class who adult_male deck embark_town alive
34.00 0 0 13.0000 S Second man True NaN  Southampton no
31.00 1 1 26.2500 S Second woman False NaN  Southampton yes
11.00 1 2 120.0000 S First child False B  Southampton yes
0.42 0 1 8.5167 C Third child False NaN Cherbourg yes
27.00 0 0 6.9750 S Third man True NaN  Southampton yes

labels/names (not indices)

CS 167: Machine Learning
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Selecting Rows in DataFrames: loc

* loc gets DataFrame rows and columns by labels/names

[51] subset = df_titanic.loc[800:805] # since it's a label, it will take rows labeled 800, 801, 802, 803, 804, and 805.

print(subset)

survived pclass

800
801
802
803
804
805

ORRPRRLRRLRO

« What would happen if | do the following?

WWwwrkNN

sex
male
female
male
male
male
male

34.
31.

11

27.
31.

o subset. loc[800]

age
00
00
.00
.42
00
00

sibsp parch

(SIS R S

SORNRKELES

13.
26.
120.

fare embarked

0000
2500
0000

.5167
.9750
. 7750

nunmouvwununm

class
Second
Second
First
Third
Third
Third

who
man
woman
child
child
man
man

adult_male deck embark_town alive
True NaN Southampton no
False NaN Southampton yes
False B Southampton vyes
False NaN Cherbourg yes
True NaN Southampton yes
True NaN Southampton no
[» survived 0
pclass 2
sex male
age 34.0
sibsp 0
parch 0
fare 13.0
embarked S
class Second
who man
adult_male True
deck NaN
embark_town Southampton
alive no
alone True

Name: 800, dtype: object
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Selecting Rows in DataFrames: loc

* loc gets DataFrame rows and columns by labels/names

[51] subset = df_titanic.loc[800:805] # since it's a label, it will take rows labeled 800, 801, 802, 803, 804, and 805.

print(subset)

survived pclass

800
801
802
803
804
805

ORRPRRLRRLRO

« What would happen if | do the following?

© subset.loc([805]

WWwwrkNN

sex
male
female
male
male
male
male

34.
31.
11.

27.
31.

age
00
00
00
.42
00
00

sibsp parch

(SIS R S

SORNRKELES

13.
26.
120.

.5167
.9750
. 7750

fare embarked
0000
2500
0000

nunmouvwununm

class
Second
Second
First
Third
Third
Third

who
man
woman
child
child
man
man

adult_male deck embark_town alive
True NaN Southampton no
False NaN Southampton yes
False B Southampton vyes
False NaN Cherbourg yes
True NaN Southampton yes
True NaN Southampton no
survived 0
pclass 3
sex male
age 31.0
sibsp 0
parch 0
fare 7.775
embarked S
class Third
who man
adult_male True
deck NaN
embark_town Southampton
alive no
alone True

Name: 805, dtype: object
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Selecting Rows in DataFrames: loc
* loc gets DataFrame rows and columns by labels/names

[51] subset = df_titanic.loc[800:805] # since it's a label, it will take rows labeled 800, 801, 802, 803, 804, and 805.

print(subset)

survived pclass sex  age sibsp parch fare embarked class who adult_male deck embark_town alive alone
800 0 2 male 34.00 0 0 13.0000 S Second man True NaN Southampton no True
801 1 2 female 31.00 1 1 26.2500 S Second woman False NaN Southampton yes False
802 1 1 male 11.00 1 2 120.0000 S First child False B Southampton yes False
803 1 3 male 0.42 0 1 8.5167 C Third child False NaN Cherbourg yes False
804 1 3 male 27.00 0 0 6.9750 S Third man True NaN Southampton yes True
805 0 3 male 31.00 0 0 7.7750 S Third man True NaN Southampton no True

« What would happen if | do the following?

© subset.loc[806] #

ValueError Traceback (most recent call last)
/usr/local/lib/python3.10/dist-packages/pandas/core/indexes/range.py in get_loc(self, key, method, tolerance)
390 try:
-——> 391 return self._range.index(new_key)
392 except ValueError as err:

ValueError: 806 is not in range

The above exception was the direct cause of the following exception:
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Selecting Rows in DataFrames: iloc

* iloc gets DataFrame rows and columns by index/position

[51] subset = df_titanic.loc[800:805] # since it's a label, it will take rows labeled 800, 801, 802, 803, 804, and 805.

800
801
802
803
804
805

print(subset)

sex
male
female
male

survived pclass

male
male

SR RPRRRLRO

© subset.iloc[@] #works

[

survived
pclass

sex

age

sibsp

parch

fare
embarked
class

who
adult_male
deck
embark_town
alive

alone

Name: 800, dtype: object

age
2 34.00
2 31.00
1 11.00
3 male 0.42
3 27.00
3 31.00

13.

0
2

male
34.0

0
0
0
S

Second

man

True

NaN
Southampton
no

True

sibsp parch

SRS
SR NEKES

[

fare embarked class who
13.0000 S Second man
26.2500 S Second woman
120.0000 S First child
8.5167 C Third child
6.9750 S Third man
7.7750 S Third man

subset.iloc[1] #works
survived 1
pclass 2
sex female
age 31.0
sibsp 1
parch 1
fare 26.25
embarked S
class Second
who woman
adult_male False
deck NaN
embark_town Southampton
alive yes
alone False
Name: 801, dtype: object

adult_male deck embark_town alive
True NaN Southampton no
False NaN Southampton vyes
False B Southampton vyes
False NaN Cherbourg vyes
True NaN Southampton vyes
True NaN Southampton no

© subset.iloc[5] #works

[

survived 0
pclass 3
sex male
age 31.0
sibsp 0
parch 0
fare 7.775
embarked S
class Third
who man
adult_male True
deck NaN
embark_town Southampton
alive no
alone True
Name: 805, dtype: object
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Exercise#1:
Practice Time, Your Turn

« Try loc/iloc on your Google Colab notebook using different name or
indices!

« Use the following python notebook (Day03 Pandas Tutorial):

https://github.com/alimoorreza/CS167-fall26-notes/blob/main/Day03 Pandas Tutorial.ipynb

» CS 167: Machine Learning "


https://github.com/alimoorreza/CS167-fall26-notes/blob/main/Day03_Pandas_Tutorial.ipynb

Today’s Agenda

« Subsetting (Columns, Rows, or both) in a DataFrame

 Select subset of Columns in a DataFrame
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Subsetting Columns in a DataFrame

* Why might we want a subset of the columns of a DataFrame?

! !

« Use the following python notebook (Day03 Pandas
Practice) on Blackboard

https://github.com/alimoorreza/CS167-fall26-notes/blob/main/Day03 Pandas Practice.ipynb
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https://github.com/alimoorreza/CS167-fall26-notes/blob/main/Day03_Pandas_Practice.ipynb

Subsetting Columns in a DataFrame

« Sometimes you don't need all of the columns and just want to
work with a subset of the columns of the original dataset.

« Other times, you may want to reorder the columns in your
dataset.

* Here's how you would do either of those: The syntax for
subsetting columns from a DataFrame (df) is:

 One column: df[ 'column name']

e Multiple columns: df[[ 'columnl', 'column2', 'target']]
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Subsetting Columns in a DataFrame

* So, if we wanted to look at the price column, we could do:

© #you should be able to run this without any issue.
import pandas as pd

path = "/content/drive/MyDrive/cs167_sp26/datasets/restaurant.csv"
df_rest = pd.|read_csv(path)
print(df_rest)

soe alt bar fri hun pat price rain res type est target
@ Yes No No Yes Some $$$ No Yes French 0-10 Yes
1 Yes No No Yes Full $ No No Thai 30-60 No
2 No Yes No No Some $ No No Burger 0-10 Yes
3 Yes No Yes Yes Full $ No No Thai 10-30 Yes . ey
4 Yes No Yes No Full $$% No Yes French >60 No pr}ces = df—reSt[ price J
5 No Yes No Yes Some $$ Yes Yes Italian 0-10 Yes prices.head()
6 No Yes No No NaN $ Yes No Burger 0-10 No
7 No No No Yes Some $$ Yes Yes Thai 0-10 Yes .
8 No Yes Yes No Full $ Yes No Burger >60 No price
9 Yes Yes Yes Yes Full $$$ No Yes Italian 10-30 No
106 No No No No NaN $ No No Thai 0-10 No 0 $$$
11 Yes Yes Yes Yes Full $ No No Burger 30-60 Yes s
1
2 $
3 $
4 $S$
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Subsetting Columns in a DataFrame

* Imagine you want to only work with ‘rain’', ‘hun’, ‘target’

alt bar fri hun pat price rain res type est target [

0 Yes No No Yes Some $$% No Yes French 0-10 Yes m
1 Yes No No Yes Full $ No No Thai 30-60 No
2 No Yes No No Some $ No No Burger 0-10 Yes
3 Yes No Yes Yes Full $ No No Thai 10-30 Yes
4 Yes No Yes No Full $$$ No Yes French >60 No

rain hun target

0 No Yes Yes
prices = df_rest[ ['rain', 'hun', 'target'] ] 1 No Yes No
prices.head() 2 No No Yes

3 No Yes Yes

4 No No No
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Subsetting Columns in a DataFrame

* Re-order your new subset so that rain and hun switched

alt bar fri hun pat price rain res type est target [

0 Yes No No Yes Some $$% No Yes French 0-10 Yes m
1 Yes No No Yes Full $ No No Thai 30-60 No
2 No Yes No No Some $ No No Burger 0-10 Yes
3 Yes No Yes Yes Full $ No No Thai 10-30 Yes
4 Yes No Yes No Full $$% No Yes French >60 No

hun rain target =

0 Yes No Yes m
prices_reordered = df_rest[ ['hun', 'rain', 'target'] ] A Yes o No
prices_reordered.head() 2 No No Yes

3 Yes No Yes

4 No No No
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Exercise#2:
Practice Time, Your Turn

v = Group Exercise:
Download the Titanic Dataset from Blackboard, upload it to a spot in your GoogleDrive; you might have already done so by now.

See if you can make the following subsets:

» make a subset called ages that holds the ages of the passengers on the titanic
e create a subset called titanic_subset with the columns survived, deck, sex, and age, in that order.

[ 1 # your code
# ...

» Use the following python notebook (Day03 Pandas Practice) on Blackboard

https://github.com/alimoorreza/CS167-fall26-notes/blob/main/Day03 Pandas Practice.ipynb
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https://github.com/alimoorreza/CS167-fall26-notes/blob/main/Day03_Pandas_Practice.ipynb

Today’s Agenda

« Subsetting (Columns, Rows, or both) in a DataFrame

* Select subset of Rows in a DataFrame
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Subsetting Rows in a DataFrame

* Why might you want a subset of the rows?
e
—>
* Maybe you want only rows that satisfy a certain condition--in

the restaurant dataset, maybe:

e [talian Restaurants
e only examples when it didn't rain
e cftc.
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Subsetting Rows in a DataFrame

« To understand the syntax for subsetting rows in a DataFrame,
we need to understand how conditionals work in Python/
Pandas:

e to check whether each row in a DataFrame meets a criteria, use the following syntax

e jtwillreturna Series with True/False, where rows that are True meet the criteria,

and False do not

What is a Series?
Next slide

df_rest['type'] == 'French'
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Pandas Datatypes: Series

« Pandas Documentation defines Series as:
« Series are 1D arrays with axis labels

« Each row in a DataFrame is a Series

« Each column in a DataFrame is also a Series.

° print(type(restaurant_data.iloc[0])) #the first row in the dataframe
print(type(restaurant_data['type'])) #the column 'type' from the dataframe

<class 'pandas.core.series.Series'>
<class 'pandas.core.series.Series'>

CS 167: Machine Learning


https://pandas.pydata.org/docs/reference/series.html

Subsetting Rows in a DataFrame

data is a <class 'pandas.core.frame.DataFrahe'>
alt bar fri hun pat price rain res | type| est target =
0 Yes No No Yes Some $55 No Yes |French | 0-10 Yes m
1 Yes No No Yes Full $ No No Thai | 30-60 No
2 No Yes No No Some $ No No | Burger | 0-10 Yes
3 Yes No Yes Yes Full $ No No Thai | 10-30 Yes
4 Yes No Yes No Full 5% No Yes | French >60 No
0 True
1 False
2 False
o . . . . 3 False
condition = df_rest['type'] == 'French 4 True
condition 5 False
6 False
7 False
8 False
9 False
10 False
11 False
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Subsetting Rows in a DataFrame

« Taking this one step further, we can use this boolean Series to
filter our rows:

e condition = df[ ‘column name’ ] == ‘something’
* subset rows = df[ condition ]

condition = df_rest['type'] == 'French'’
french_rest = df_rest[condition]
french_rest

alt bar fri hun pat price rain res | type | est target
0 Yes No No Yes Some $$% No Yes |French |0-10 Yes

4 Yes No Yes No Full $$% No Yes | French | >60 No

CS 167: Machine Learning



Subsetting Rows in a DataFrame

* It can be done in one step as follows:

* subset rows = df[ df[ ‘column name’ ] == ‘something’ ]

french_rest = df_rest[ df_rest['type'] == 'French' ]

french_rest \

alt bar fri hun pat price rain res| type |est target

0 Yes No No Yes Some $$% No Yes| French |0-10 Yes

4 Yes No Yes No Full $$% No Yes| French |>60 No
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Exercise#3:
Practice Time, Your Turn

v = Group Exercise:

See if you can create a subset called rainy_day, of rows where it rained from the dataset ‘'restaurant.csv’

[ 1 # your code
# ans

» Use the following python notebook (Day03 Pandas Practice) on Blackboard

https://github.com/alimoorreza/CS167-fall26-notes/blob/main/Day03 Pandas Practice.ipynb
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https://github.com/alimoorreza/CS167-fall26-notes/blob/main/Day03_Pandas_Practice.ipynb

Today’s Agenda

« Subsetting (Columns, Rows, or both) in a DataFrame

« Select subsets of the DataFrame (both rows and columns)
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Subsetting Both Columns and Rows

* Let's imagine we want a subset that contains the ages of people who did
not survive the Titanic. Technically, you have the knowledge now to be
able to do this, if you just break it up into two steps

e Step 1 (Row Selection): make a subset, victims, of rows where survived ==
e Step 2 (Column Selection): use victims to create a second subset that only contains
the 'Age’' column.

} }

1 2 3 4
— 5 6 7 8 - 5 3
9 10 11 12 316
_ 13 14 15 16
17 18 19 20
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Subsetting Columns and Rows

« Let's imagine we want a subset that contains the ages of people who did
not survive the Titanic. Technically, you have the knowledge now to
be able to do this, if you just break it up into two steps

° Step 1 (ROW Selection): make a subset, victims, of rows where survived ==

o Step 2 (Column Selection): use victims to create a second subset that only contains the 'Age
column.

import pandas as pd
df_titanic = pd.read_csv('/content/drive/MyDrive/cs167_sp26/datasets/titanic.csv') #make sure the path on the line below correspond
df_titanic.head()

survived pclass sex age sibsp parch fare embarked class who adult_male deck embark_town alive alone @

0 0 3 male 22.0 1 0 7.2500 S  Third man True NaN  Southampton no False
1 1 1 female 38.0 1 0 71.2833 C First woman False C Cherbourg yes False
2 1 3 female 26.0 0 0 7.9250 S Third woman False NaN  Southampton yes True
3 1 1 female 35.0 1 0 53.1000 S First woman False C  Southampton yes False
4 0 3 male 35.0 0 0 8.0500 S Third man True NaN  Southampton no True
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Approach#1: Subsetting Columns and Rows

« Let's imagine we want a subset that contains the ages of people who did
not survive the Titanic. Technically, you have the knowledge now to
be able to do this, if you just break it up into two steps

Step 1 (ROW Selection): make a subset, victims, of rows where survived ==
o Step 2 (Column Selection): use victims to create a second subset that only contains the 'Age

column.
© victims = df_titanic[ df_titanic['survived'] == 0 ]
victims.head()
survived | pclass sex age sibsp parch fare embarked class who adult_male deck embark_town alive alone @
0 0 3 male 220 1 0 7.2500 S Third man True NaN  Southampton no False
4 0 3 male 35.0 0 0 8.0500 S Third man True NaN  Southampton no True
5 0 3 male NaN 0 0 8.4583 Q Third man True NaN Queenstown no True
6 0 1 male 54.0 0 0 51.8625 S First man True E  Southampton no True
7 0 3 male 20 3 1 21.0750 S  Third child False NaN  Southampton no False
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Approach#1: Subsetting Columns and Rows

« Let's imagine we want a subset that contains the ages of people who did
not survive the Titanic. Technically, you have the knowledge now to
be able to do this, if you just break it up into two steps

° Step 1 (ROW Selection): make a subset, victims, of rows where survived ==

Step 2 (Column Selection): use victims to create a second subset that only contains the 'Age
column.

© subset = victims['age']
subset.head()

0 22.0
4 35.0
5 NaN
6 54.0
7 2.0
Name: age, dtype: float64
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Approach#2: Subsetting Columns and Rows
with loc

Let's imagine we want a subset that contains the ages of
people who did not survive the Titanic. We can actually do
this on one step if we use loc:

In a single step
subset = df_titanic.loc[ df_titanic['survived']==0, 'age' ]
subset.head()
age
0 220
35.0
NaN

54.0

N oo g s

2.0
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Approach#2: Subsetting Columns and Rows
with loc

Let's imagine we want a subset that contains the fare and
ages from Titanic. We can actually do this on one step if
we use loc:

In a single step

© victims = df_titanic.loc[ df_titanic['survived']== 0, ['fare', 'age'] ]
victims.head()

fare age @
7.2500 22.0

8.0500 35.0

0

4

5 84583 NaN
6 51.8625 54.0
7

21.0750 2.0
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Approach#3: Subsetting Columns and Rows
with [][]

« Let's imagine we want a subset that contains the ages of
people who did not survive the Titanic. We can actually do
this on one step if we use [][]:

© victims = df_titanic[df_titanic['survived']==0]["'age']
victims.head()

age

22.0

35.0

NaN

54.0

N o o A O

2.0
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Approach#3: Subsetting Columns and Rows
with [][]

« Let's imagine we want a subset that contains fare and ages
from Titanic. We can actually do this on one step if we use

[I[]:

# selecting multiple columns
titanic_victims = titanic[titanic.survived==0][["fare", "age"]]
titanic_victims.head()

fare age Eﬂ
7.2500 22.0 m

o

8.0500 35.0

F Y

8.4583 NaN

L4

=]

51.8625 54.0

~

21.0750 2.0
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v = Group Exercise:

Try the above approaches using a different subset of columns
Step 1 (Row Selection): make a subset, survived, of rows where survived ==
Step 2 (Column Selection): use survived to create a second subset that only contains the pclass'and ‘embark_town'columns.

[ 1 # your code
# -
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https://github.com/alimoorreza/CS167-fall26-notes/blob/main/Day03_Pandas_Practice.ipynb

Multiple Conditions

« What if we want to filter rows by multiple conditions? Make
sure each condition is in parentheses and use the old school
| and & for operators.

* Make sure to put each condition inside braces ‘(...)’

° #women and children on titanic
women_and_children = titanic[(titanic.age < 18) | (titanic.sex == 'female')]
women_and_children.shape[0]
women_and_children.survived.sum()

[ 256

© # men who survived
men_who_survived = titanic[(titanic.sex == 'male') & (titanic.survived == 1)]
men_who_survived.shape[0]
men_who_survived.age.mean()

> 27.276021505376345
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Some Handy Functions

* mean(), median(), sum(), unique()

° #average age of titanic passengers: ° #median ticket fare for titanic passengers:
titanic.age.mean() titanic.fare.median()
#titanic['age'].mean()
> 14.4542
> 29.69911764705882

© #number of survivors
titanic.survived.sum()
total_num_people = titanic.shape[@]
did_not_survive= total_num_people - titanic.survived.sum()
did_not_survive

[ 549

° #get the unique values of the Deck column
titanic.deck.unique()

array([nan, 'C', 'E', 'G', 'D', 'A', 'B', 'F'], dtype=object)
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Some Handy Functions

e groupby() © titanic.groupby(['survived'])['age'].mean()

survived

0 30.626179

1 28.343690

Name: age, dtype: float64

e Explanation of groupby(): it can be done separately for each group

[19] condition = titanic['survived'] ==
survivor_@ = titanic[condition]['age']
survivor_0.mean()

30.62617924528302
[20] condition = titanic['survived'] == 1
survivor_1 = titanic[condition]['age']

survivor_l.mean()

28.343689655172415

© titanic.groupby('survived')['age'].mean()

[3 survived
0 30.626179
1 28.343690
Name: age, dtype: float64
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Some Handy Functions

e describe(), hist()

. . . © titanic.age.hist()
© titanic.age.describe()
> <Axes: >

> count 714.000000
175

mean 29.699118
std 14.526497
min 0.420000 1507
25% 20.125000
50% 28.000000 125 1
75% 38.000000
max 80.000000 100 +

Name: age, dtype: float64
75 A

50-

25 A

80
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Today’s Agenda

 Notebook # 1 Released
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Notebook #1 Help

« A few helpful functions for Notebook #1:

e max () will return the maximum value in a Series
e idxmax () will return the index of the maximum value

[ 1] #find the deck of the passenger who was the oldest on the titanic
titanic.age.max()

80.0
[10] ndx = titanic.age.idxmax() ## returns the name of the 'row' and NOT integer index of the row
print(ndx)

titanic. loc[ndx].embark_town

630
‘Southampton’
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Notebook #1 Help

« Other functions worth mentioning:

e min( ) will return the minimum value in a Series
e mode () will return the mode — the most common value of the dataset

© titanic.age.min()

0.42

[12] titanic.age.mode()

0 24.0
Name: age, dtype: float64
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Help

« Pandas Exercises Solutions (Day03 Solutions)

- The solution will be posted on Blackboard by Wednesday. I want you to try it
first and then review the solution for your own verification.
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