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Prepare Training Data for Machine Learning with
Minimal Code

AWS experience Beginner
Time to complete 30 minutes
Cost to complete See Amazon SageMaker Al pricing to estimate

cost for this tutorial.

Services used Amazon SageMaker Al Data Wrangler
Last updated March 7, 2023
Overview

In this tutorial, you will learn how to prepare data for machine learning (ML) using Amazon
SageMaker Al Data Wrangler.

Amazon SageMaker Al Data Wrangler reduces the time it takes to aggregate and prepare data
for ML from weeks to minutes. Using SageMaker Al Data Wrangler, you can simplify the process
of data preparation and feature engineering and complete each step of the data preparation
workflow, including data selection, cleansing, exploration, and visualization from a single visual
interface.

In this tutorial, you will use Amazon SageMaker Al Data Wrangler to prepare data to train a rental
prediction model. You will use a version of the Brazil house rental dataset found in the Kaggle Data
Repository. The data consists of thousands of records, each containing thirteen different features
including area, rooms, parking, and other attributes. In addition, each record includes the target
feature called rent amount. You will upload the data into Amazon Simple Storage Service (Amazon
S3), create a new SageMaker Al Data Wrangler flow, transform the data, check the data for bias,
and lastly save the output to Amazon S3 to be used later for ML training.

What you will accomplish

In this guide, you will:
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« Visualize and analyze data to understand key relationships
« Apply transformations to clean up the data and generate new features

« Automatically generate notebooks for repeatable data preparation workflows

Prerequisites

Before starting this tutorial, you will need:

« An AWS account: If you don't already have an account, follow the Setting Up Your AWS

Environment getting started guide for a quick overview.

Implementation

Step 1: Set up your Amazon SageMaker Al Studio domain

With Amazon SageMaker Al, you can deploy a model visually using the console or
programmatically using either SageMaker Al Studio or SageMaker Al notebooks. In this tutorial,
you deploy the model programmatically using a SageMaker Al Studio notebook, which requires a
SageMaker Al Studio domain.

An AWS account can have only one SageMaker Al Studio domain per Region. If you already have a
SageMaker Al Studio domain in the US East (N. Virginia) Region, follow the SageMaker Al Studio
setup guide to attach the required AWS IAM policies to your SageMaker Al Studio account, then
skip Step 1, and proceed directly to Step 2.

If you don't have an existing SageMaker Al Studio domain, continue with Step 1 to run an AWS
CloudFormation template that creates a SageMaker Al Studio domain and adds the permissions
required for the rest of this tutorial.

Choose the AWS CloudFormation stack link. This link opens the AWS CloudFormation console and
creates your SageMaker Al Studio domain and a user named studio-user. It also adds the required
permissions to your SageMaker Al Studio account. In the CloudFormation console, confirm that US
East (N. Virginia) is the Region displayed in the upper right corner. Stack name should be CFN-
SM-IM-Lambda-catalog, and should not be changed. This stack takes about 10 minutes to create
all the resources.

This stack assumes that you already have a public VPC set up in your account. If you do not have a
public VPC, see VPC with a single public subnet to learn how to create a public VPC.
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1. Create the stack

Choose the AWS CloudFormation stack link. This link opens the AWS CloudFormation console
and creates your SageMaker Al Studio domain and a user named studio-user. It also adds the
required permissions to your SageMaker Al Studio account. In the CloudFormation console,
confirm that US East (N. Virginia) is the Region displayed in the upper right corner. Stack
name should be CFN-SM-IM-Lambda-catalog, and should not be changed. This stack takes
about 10 minutes to create all the resources.

This stack assumes that you already have a public VPC set up in your account. If you do not
have a public VPC, see VPC with a single public subnet to learn how to create a public VPC.

[Option+5]

CloudFormation X CloudFormation > Stacks > Createstack

Stacks Quick create stack

StackSets

Exports Template

Designer Template URL
https: ple-fil libra ji y s /CFN-5M-IM-Lambda-catalog.yaml
Stack deseription

¥ Registry

existing SageMaker Studio Domain & SageMaker User Profile - it creates these. This template also
required to run this tutorial

This template is for an
Public extensions includes the additional

Activated extensions
Publisher
Stack name

Stack name
Feedback

CFN-SM-IM-Lambda-catalog

Stack name can include letters {A-Z and a-z), numbers (0-8), and dashes (-).

Parameters
Parameters are defined in your template and allow you to input custom values when you create or update a stack.

DomainName
The domain name of the Sagemaker studio Instance

StudioDomain

UserProfileName
The user profile name for the SageMaker workshop

studio-user

2. Acknowledge IAM resource creation

Select I acknowledge that AWS CloudFormation might create IAM resources, and then
choose Create stack.

Capabilities

@ The ing r require

This template contains Identity and Access Management (IAM) resources that might provide entities access to make changes to your AWS account.
Check that you want to create each of these resources and that they have the minimum required permissions. Learn more [4

1 acknowledge that AWS CloudFormation might create IAM resources.

Cancel Create change set Create stack

3. Monitor stack creation progess

Implementation 3
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On the CloudFormation pane, choose Stacks. It takes about 10 minutes for the
stack to be created. When the stack is created, the status of the stack changes from
CREATE_IN_PROGRESS to CREATE_COMPLETE.

CloudFormation X CloudFormation > Stacks

Stacks (2) C Create stack v
StackSets
Exports Q @ View nested Active v 1 &

Stack name Status Created time Description

Designer
This template is for an account without a pre-existing

SageMaker Studio Domain & SageMaker User Profile - it
CFN-SM-IM-Lambda-catalog © CREATE_COMPLETE 2022-06-14 18:45:17 UTC-0400 agetaker Stuclo Bomain & SageMaker User Protiie - 1
creates these. This template also includes the additional

¥ Registry permissions which are required to run this tutorial

Step 2: Create a new SageMaker Al Data Wrangler flow

SageMaker Al accepts data from a wide variety of sources, including Amazon S3, Amazon Athena,
Amazon Redshift, Snowflake, Databricks, and SaaS data sources. In this step, you will create a new
SageMaker Al Data Wrangler flow using the Kaggle Brazil house rental dataset stored in Amazon
S3. This dataset contains demographic and financial information about homes along with a target
column indicating the rental amount of the property.

1. Open SageMaker Al Studio

Enter SageMaker Al Studio into the console search bar, and then choose SageMaker Al
Studio.

Implementation 4
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aWws I3 Services || Q. sagemaker studio|

Search results for 'sagemaker studio’

Services See all 6 results »

Features (7) N
@) Nimble Studio %
Accelerate building a cloud-based content creation studio or setup your Thinkbox De...

Resources | New

Blogs (1,492)

HEE e @ Amazon SageMaker vy

Knowledge Articles (30) Build, Train, and Deploy Machine Learning Models
Tutorials (24)

Beitia (77 &% Application Composer ¥

Visually design and build serverless applications quickly
Marketplace (5)

B&| AWS Glue DataBrew ¢

Visual data preparation tool to clean and normalize data for analytics and machine L...

Features See all 7 results »

SageMaker Studio
@ Amazon SageMaker feature

Notebooks
@| |oT Analytics feature

SageMaker Canvas
@ Amazon SageMaker feature

Autopilot
@ Amazon SageMaker feature

2. Open Studio

Choose US East (N. Virginia) from the Region dropdown list on the upper right corner of the
SageMaker Al console. Browse to the Getting Started section in the left-hand navigation and
then choose Studio. Then select the studio-user profile and then choose the Open Studio
button.

Implementation 5
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aws 555 Services (o]: B 4 @ N. Virginia ¥

@l Resource Groups & Tag Editor 1AM Identity Center (successor to AWS Single Sign-On)

Amazon SageMaker X

Amazon SageMaker

SageMaker Studio Get Started

Getting started

studio Lab [

The first fully integrated
development environment (IDE)
for machine learning.

Select user profile

studio-user

SageMaker dashboard

3. Start Data Wrangler

Open the SageMaker Al Studio interface. On the navigation bar, choose Data Wrangler on the
left-hand side, and then choose the Import Data button.

« (& @ d-tp5exe6dkoch.studio.us-east-1.sagemaker.aws/jupyter/default/lab aQ M * [ (B

B3 AB E3 ADAM [ AML [ ANALYTICS [E5 ARAB [ AWS [S CONNECT [S CONTAINER [ CONTROLTOWER [ COSTS [S DATABASE [S DEMO [ DEV (S DEVOPS [5 EC2 [ES ENTERPRISE
Amazon SageMaker Studio File Edit View Run Kemel Git Tabs Settings Help A 8 studio-user / Personal Stu

P

3]

ﬁ ™ # Home X T Data Wrangler X X sagemakerdatawranglertutori X  [W sagemakerdatawranglertutori: X
ome

Data ~ H ome f0 Customize layout
Data Wrangler

¥ Quick actions

Feature Store p
= | import & prepare data visually MIN Open the Getting Started notebook

Open Launcher
Clusters AT

books and other resources r

E Read documentation View guided tutorials
AutoML
Experiments v Prebuilt and automated solutions

ithr F buil olutior xampl oteboo ild models from vi erf
Notebook jobs _

Pipelines ‘ Quick start solutions E AutoML
» etrair fels stebooks, 2 srebi 1 AUt lly buile
Models

Deployments

v Workflows and tasks
ck off a p in the

Quick start solutions

Learning resources Prepare data Build, train, tune model Deploy model

4. Choose instance type

Note that you can change the Flow's compute instance type using the upper right button
showing the current Compute instance. You may decide to change the compute instance type
based on your scenario’s dataset size and can scale it up or down when your requirements
change. For the purposes of this tutorial, you can use the default ml.m5.4xlarge.

Implementation 6
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Select instance

Current instance  mlm5.4xlarge

Instances are computers hosted by Amazon SageMaker that process the requests that you make. There are
seven different instance types that you can use for your Data Wrangler workflow.

Learn more about instances &
Insf T

mLm5.4xlarge General purpose 16 vCPU + 64 GiB

mLm5.8xlarge General purpose 32 vCPU + 128 GiB

mLm5.16xlarge General purpose 64 vCPU + 256 GIB

mLm5.24xlarge General purpose 96 vCPU + 384 GiB

mLr5.4xlarge Memory Optimized 16 vCPU + 128 GiB

mLr5.8xlarge Memory Optimized 32 vCPU + 256 GiB

mlr5.2dxlarge Memory Optimized 96 vCPU + 768 GIB

GCancel

5. Import data from S3

In the Data Import tab, under Import data, choose Amazon S3.

Implementation 7
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» ¥ sagemakerdatawranglertuton X

Impart
A& > Datawmangler ¥

Create connection

Select one of the following data sources to import a dataset.

Data sources

q

Sét up new data sources 47

Specify S3 location

In the S3 URI Path field, enter s3://sagemaker-sample-files/datasets/tabular/
brazil_houses/kaggle_brazil_houses_rental_data.csv, and then choose Go. Under Object
name, select kaggle_brazil_houses_rental_data.csv.

Implementation
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o sagemakerdatawranglertutor

£ Import data
Import a dataset from 53
Advanced configuration

path
g emakar-us-sast-1-6454 11800883 kaggls_brazil_houses_renial_dsfa.csv

850653 [ kaggle_brazd_houses_rental_data cxv

Object name Sie

B kaggle_brazil_houses_rental_data.csv 681 AZKE

7. Import the dataset

Last modified

20232.11-01 14:10

1BvCPU+ B4 GB |

In the S3 import details panel, note that you can change the default delimiter and the
sampling method when necessary. For the purposes of this tutorial, you can use the default
comma delimiter and First K sampling method. Then choose Import.

¥ sagemakerdatawranglertutori X

< Import data

Import a dataset from S3

Advanced configuration

S3 IRl nath.

s3://sagemaker-us-east-1-6454 11899653/kaggle-brazil-houses-to-rent.csv

S3 / sagemaker-us-east-1-645411899653

Object name Size
W CETaUIT_TIOW_0a54.2b 1 5.1ar.gz (FFETN

B _default flow e85bc076.tar.az 10.75KB

] kaggle-brazil-houses-to-rent.csv 681.43KB

Step 3: Explore the data

Last modified

LULEZIU-ED ZL03.3 T TURUY
2022-10-25 22:04:37+00:00

2022-10-31 15:01:19+00:00

Displaying 1 - 12

16vCPU+64GIB | ® Gethelp |

DETAILS

kaggle-brazil-houses-to-rent.csv

File type

(=3

First row is header

Delimiter

COMMA
Sampling
First K

Sample size
50000

[] Filename as separate column

In this step, you use SageMaker Al Data Wrangler to assess and explore the quality of the training
dataset for building machine learning models. Use the Data Quality and Insights report feature to
understand your dataset quality, and then use the Quick Model feature to estimate the expected

prediction quality and the predictive power of the features in your dataset.

Implementation
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1. Generate data insights

When exploring your dataset, begin by using the Data Quality and Insights report to help you
quickly understand your dataset, identify possible issues, and focus your attention on the most
important areas to improve the data. On the Data flow tab, in the data flow diagram, choose
the + icon, then choose Add analysis. Then choose Get data insights.

¥ sagemakerdatawranglertutor X

Import Data Flow 16VCPU+64GIB (@ Gethelp |
Add transform

ETER Add analysis

Ck

Train model (AT

Validation complete 0 errors

Add destination > Amazon S3

Export to > | SageMaker Feature Store {E1D)
Join

Concatenate

Edit

Source -
Sampled

[ +

Data types

2. Set analysis parameters

From the Data Insights pane, choose rent amount as the Target column. Then choose
Regression as the Problem type. Then choose Create.

Implementation 10
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¥ sagemakerdatawranglertutori X

16vCPU +64GiB (@ Get help

< Data flow

Data types - Transform: kaggle-brazil-houses-to-rent.csv

Analysis 1g @

< All analyses
Data table

e Create analysis
rent amount (R$) property tax (R$) fire insurance (R$) total (R$)

3300 21 42 5618

4960 63 7973 SRR

2800 3841 Data Quality And Insights Report
1112 1421
goc 836 Target column

rent amount (R$)

Optionol

Problem type

O Regression ® (lassification

3. View insights report

You may need to wait a minute while the report is generated. Once completed, review the
Data Quality and Insights report sections to improve the dataset further before building the
ML model. For this specific dataset, the Data Insights report has highlighted two possible
issues: the first is related to duplicate rows in the dataset and the second is related to possible
target leakage such that one feature is highly correlated with the output and may indicate

a duplicate of the target rent column. The report can also be downloaded to a PDF file and
shared with colleagues on your team.

Implementation 11
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¥ sagemakerdatawranglertutor X

< Data flow

Transform: kaggle-brazil-houses-to-rent.csv

16 vCPU + 64 GIB

rent amount (R§) g n kaggle-brazil-hou: Lcsv October 31, at 10:43 AM CDT A=

SUMMARY

Dataset statistics

Key Feature type
Number of features numeric
Number of ¢ categorical
text

Vali datetime

Duplicate rows £ bin:

High Priority Warnings

2 high severity warnings were detected. See the list below:

Duplicate rows

We found that 5.65% of the data are duplicate. Some data sources could include valid duplicates and in other cases thesz duplicates could paint to problems in data collection. Duplicate samples
resulting from faulty data callaction, could derail machine learning processes that rely en splitting to independent training and validation folds. For example quick model scores, pradiction pawer
estimation and autamatic hyper parameter tuning. Duplicate samples could be removed from the dataset using the Drop duplicates transform under Manage rows.

Target leakage

The feature fire insurance (R$) predicts the target extremely well on it's own. A feature this predic
of prediction. For example, a duplicate of the target column in the dataset can result in target Leaka
Alternatively, if the ne learning task is "easy’, then a single feature can have legitimately high prediction power. If you think that a single feature is very highly predictive, you don't need to do
anything further. However, if you think there's target leakage, we recommended that you remove the highly predictive calumn fram the dataset the Drap eslumn transform under Manage columns.

@ often indicates an error called target leakage. The cause is typically data that is not available at time

4. Create an analysis

For further data analysis and exploration, you can create additional analytical artifacts
including correlation matrices, histograms, scatter plots, and summary statistics as well as
custom visualizations. For example, choose the + icon, then choose Add analysis.
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¥ sagemakerdatawranglertutor %

Import Data Flow
Add transform

Data flow
Train model @21
Get data insights
s errors
Add destination > Amazon 53
Export to > SageMaker Feature Store {{E1)
Jain
Concatenate
Edit

Source -
Sampled oy

Data types Data Quality And Insights Report

5. Create a histogram

Under the Create analysis panel, for Analysis type, select Histogram and name it
RentHistogramByRooms. For X axis, select rooms.

For Color by, select Rent amount.

Choose Preview to generate a histogram of the rent amount field, color-coded by the rooms
variable.

Choose Save to save this analysis to the data flow.
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¥ sagemakerdatawranglertutor X

< All analyses
Histogram: BrazilHouseRentHistogramByRooms
Create analysis
rent amount {A$) (binned)
8,000
Analysis type
40,000 =
i Histogram
30,000
A limit of 100,000 rows is used for this analysis.

20,000

Analysis name
Im'mu BraziHoussRentHistogramByRooms

Optionat

Count of Records

X s
rooms
&8 8o
reoma{binned) Color by
rent amount (R§)
Data table Optianal
city bathroom parking spaces Facet by
Sao Paulo 7 2 1 1
S3o Paulo Optianat

Porto Alegre

4
Porto Alegre 8 1
1
1

530 Paulo
530 Paulo
Rio de Janeiro
530 Paulo
530 Paulo
Rio de Janeiro
530 Paulo
Campinas

S50 Paulo

6. Create a Quick Model

Next, to gain higher confidence that the underlying data has some predictive power, we are
going to create a Quick Model. Under the Create analysis pane, for Analysis type, choose
Quick Model and name it RentQuickModel.

Then for Label, select rental amount and then choose Preview.

The Quick Model may take several minutes to complete, then the pane shows a brief overview
of the Random Cut Forest model built and trained with default hyperparameters. The model
generated also displays some statistics, including the Mean Square Error (MSE) score and
feature importance to help you evaluate the quality of the dataset. Choose Save.
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Prepare Training Data for Machine Learning with Minimal Code Hands-on tutorials

T sagemakerdatawranglertutar
Data types - Transform: kaggle-brazil-houses-to-rent.csv

Analysis Training (I

¢ All analyses
Quick Model: BrazilHouseRent QuickModel
Create analysis

Analysis type
Quick Model
infarmatian, see dacumentation. A limiit of 100,0 s used for this analysis You can use the Quick Model feature to prow
rough estimate ed predicted quality and the predictive power of
dataset. We dart recommend Lising a quick madel to fine tune the data preprocessing pipeline or
to optimize feature tion.
Analysis name
BrazibouseRentCuickModel
Optional
Label

rent amaunt (RS}

£ g
§ z
i i
£ &

Data table

city e oms > parking spaces
Sio Paula

Sio Paula

Porto Alegre

Porto Alegre

Sio Paula

Campinas
Sio Paulo
Rin de Janeira

Rip de taneiro

Step 4: Add transformations to the data flow

SageMaker Al Data Wrangler simplifies data processing by providing a visual interface with
which you can add a wide variety of pre-built transformations. You can also write your custom
transformations when necessary using SageMaker Al Data Wrangler. In this step, you change the
type of a string column, rename columns, and drop unnecessary columns using the visual editor.

1. Open Data Wrangler flow

To navigate to the data flow diagram, choose Data flow. On the data flow diagram, choose the
+ icon, then Add transform.
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X sagemakerdatawranglertutar X
Impart. Data Flow 16 CPU + 64.GIB
Data flow

haose t gn 0 add 8 step to the flow. Select 3 step tn madify.

Validation complete

Source -
Sampled

b Data Quality And Insights Report
Transform Train medel GED w Untitled

Get data insights

Add destination

Export to

Join

Concatenate

Edit

BrazilH

Histogram

2. Add a transformation

Under the ALL STEPS pane, choose Add step.

# Home X & Data Wrangler X ¥ sagemakerdatawranglertutori X

16vcru+eacin  ((@IGEhER)
< Dataflow . 4

Data types - Transform: kaggle_brazil_houses_rental_data.csv

paa D

Step 2. Data types Visualizations off | | Exportand train | | Exportdata ALL STEPS

city bathroom park T

» 1.53 Source

||I II I II » 2. Datatypes
CTTT T | N | N _
W 1-13 w110 s -

5 Categories o 11 - 46335
Sio Paulo

Sao Paulo

Porto Alegre

Porto Alegre

Séo Paulo

Sdo Paulo

Rio de Janeiro

Sao Paulo

830 Paulo

3. Remove duplicates
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The first step is following the Data Insights Report recommendations regarding high risk items
and removing the duplicate rows. So as the first transform step, choose Manage Rows, and
then select the Drop duplicates operation. Then choose Preview and Save.

£ MANAGE ROWS

Sart, shuiffle or drop duplicate rows.

Transform

Drop duplicates

4. Select columns to drop

Second, we are going to remove the dataset features highlighted as possible sources of target
leakage and not appropriate for a machine learning model predicting the rental amount. From
the ADD TRANSFORM list, choose Manage columns. Then choose Drop column and choose
property tax and fire insurance. Choose Preview then Save.

EvCPU+ B4 SB[ (D Gethelp |

< MANAGE COLUMNS

Mave, drop, duplicate or remame columns in the dataset. Learn mare. [

Trarsform

Drop column

Columns to drop

5. Change column type

Next, change the data type of the floor column from string to long. Machine learning models
can benefit from using numerically typed columns and this step will allow us to perform
further processing later on.

Implementation 17
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¥ 1. 53 Source

» L Data types

Colummn name

6. Update column names

Then rename several columns to improve the readability of the input data set and later
analysis.

From the ADD TRANSFORM list, choose Manage columns. Then choose Rename column.
Then choose bathroom as the input column and bathrooms as the output column. Choose
Preview then Save. Repeat this renaming column process for hoa [originally from hoa (R$)],
rent [originally from rent amount (R$)], and total [originally from total (R$)].

Implementation
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< MANAGE COLUMNS

Mave, drop, duplicate or rename columns in the dataset. Learn mare. [

Tramsfnre E&

Rename column
Irpat codurnn i
bathroom

Mew name

bathrooms

Step 5: Add categorical encoding and numeric scaling transformations to data
flow

In this step, you encode categorical variables and scale numerical variables. Categorical encoding
transforms string data type categories into numerical features. It's a common preprocessing task
because the numerical features can be used in a wide variety of machine learning model types.

1. Configure encoding

In the dataset, the rental property's animal and furniture classification is represented by
various strings. In this step, you convert these string values to a binary representation, O or 1.

Under the ALL STEPS pane, choose + Add step. From the ADD TRANSFORM list, choose
Encode categorical. SageMaker Al Data Wrangler provides three transformation types: Ordinal
encode, One hot encode, and Similarity encode.

Under the ENCODE CATEGORICAL pane, for Transform, use the default Ordinal encode. For
Input columns, select animal and furniture. Ignore the Invalid handling strategy box for this
tutorial. Choose Preview, then Add.

Implementation 19
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ENOODE CATEGORICAL

Convert categorical variables to numeric or vector representations. Learn more. [

Transform

Ordiinal encade

Irput codurmnns ﬂ

Output colurnn ¥

Oyptionod

Irealid handling strategy

Replace with Mahkl

Proview

2. Configure scaling

To scale the numerical columns area and floor, apply a scaler transformation to normalize the
distribution of the data in these columns:

Under the ALL STEPS pane, Choose + Add step. From the ADD TRANSFORM list, choose
Process numeric. For Scaler, select the default option Standard scaler. For Input columns,
select area and floor. Choose Preview, and then Add.
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ADD TRANSFORM

Custom formula

Define a new column using a Spark SQL expression to query data in the
current dataframe.

Custom transform

Lise Pyspark, Pandas, or Pyspark (SQL) to define custom
transformations.

Balance data

Balance the data for binary classification problems using random
oversampling, random undersampling or SMOTE.

Dimensienality Reduction

For the top K principal components, trains a model to project vectors
to a lower dimensional space.

Encode categorical
Convert categorical variables to numeric or vector representations.

Featurize dateftime
Encode date/time values to numeric and vector reprasentations.

Featurize text
Generate vector representations from natural language text.

Format string
Clean and prepare strings using standard string formatting operations.

Group by
Add an aggregated column after group by as a new column.

Handle miszing
Replace, drop, or add indlcators for missing values.

Handle cutliers
Remowve or replace outlier numeric and categorical values.

Handle structured column
Flatten JSON and perform other operations on structured data PROCESS NUMERIC

Manage columns Trarsform numeric values to improve machine leaming moded performance. L
i

Move, drop, duplicate or rename columns in the dataset.

Transform

Manage rows Scale values

Sort, shuttle or drop duplicate rows.

Scaler

Standard scaler

Manage vectors
Expand or create vector columns.

Rescale the column to have unit standard deviation.

Input colurmns
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3. Choose transformation type

Finally, we will follow another recommendation from the Data Insight report and replace the
Os in the Home Owner Association (hoa) feature with NaN because they indicate missing data
and should not be treated as valid inputs that might skew the model.

Under the ALL STEPS pane, choose + Add step. From the ADD TRANSFORM list, choose
Search and edit.
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ADD TRANSFORM

For the top K prindipal components, trains a moded to project vectors ta a bower
dimensional space.

Encode categorical
Convert categaorical variables to numeric or vector representations.

Featurize date ftime
Encode date/tame values to numeric and vector representations.

Fexturize text
Generate vector representations from natural languag

Formet string

Clean and prepare strings using standard string formatting operations.

Group by

Add an aggregated column after group by as a new column.

Handle missing

Replace, drop, or add indicators for missing values.

Handle outliers
Remove or replace outlier mumeric and categonicl values.

Handle structured column
Flatten JSON and perform other operations on structured data

MHanage columns

telore, drop, duplicate or remame columns in the dataset.

anage rows

Sart, shuffle ar drop duplicate rows.

Manage vectors

Expand or create vector columns.

Parse wolumn as type

Cast a polumn toa new data type.

Process numeric

Transfarm numeric values to mprove machine learming model performance.

Sampling
Create a samiple of your data set.

Search and edit

Find, replace, split, and otherwise transfarm nput string values using search and
edit functions.

Split data
Split an input dataframe into new dataframes.

Time Series

Transfarmers to preprocess and manipulate time series.

Validate string

Validate the format of string values using standand string functions.

4. Replace zero values

Choose Convert regex to missing. Choose hoa as the Input column, specify 0 as the Pattern.
Click Preview, and then choose Add.
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L4 SEARCH AMD EDIT x
Find, replace, split, and otherwise transform input string values ising search and edit
functions. Learn more,
Transform

Convert regex to missing o w

Conwvert imvalid strings ta null. Invalid entries are defined with a regular expression.

Inpurt columnes

Pattern

a

Output column

COptional

Step 6: Check for data bias

In this step, check your data for bias using Amazon SageMaker Al Clarify, which provides you with
greater visibility into your training data and models so you can identify and limit bias and better

explain predictions.

1.

Create a bias report

Choose Data flow in the upper left to return to the data flow diagram. Choose the + icon, Add
analysis.

In the Create analysis pane, for Analysis type, select Bias Report.
For Analysis name, enter RentalDataBiasReport.

For Select the column your model predicts (target), select rent. Then select Threshold as the
predicted column type since this is a regression problem.

Specify 3000 as the predicted threshold which corresponds to the average of the rent column
in the dataset. Then select city as the column to analyze for bias because we are interested in
whether the dataset is imbalanced and over-represents some cities instead of others.

Then for Choose bias metrics, keep the default selections. Then choose Check for bias and
then Save.
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2.

¢ All analyses

Create analysls

Analysis type

Bias Repart

A limit of 100,000 rows is used for this analyss.

Analysis narme

RentalDataBiasRepart

Select the column your model predicts [taget)

rent

15 your predicted column a value or threshold?
® vawe O Threshald
Predicted threshald

3000

Select the colurnn to analyze= for bias
city
|s your column a walue or threshald?

O value ® Threshald

Colurmn valuels) to analyze for bias ﬂ

Cptinnal

Choose bias metrics
(lais imbalance (€1}
Difference in Positive Proportions in Labels [PL) [ ]
15 divergence (15]

Conditional Demagra, sparity in Labels {CODL)
Conditional D graphic Disparity bl {CODL)

To measure CODL, selec lusmin in the dataset to be used as the group variable.
Opdianal

Would you like to analyze additional metri

B e 2 no

Review bias metrics

Chedk for bias
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After several seconds, SageMaker Al Clarify generates a report, which shows how the target
and feature columns score on a number of bias-related metrics including Class Imbalance (Cl)
and Difference in Positive Proportions in Labels (DPL).

In this case, the data is slightly biased with regards to rents in Sao Paolo (-0.11), and
increasingly skewed for the cities of Rio de Janeiro (0.72), Belo Horizonte (0.77), and Porto
Alegre (0.78).

Based on this report, you might consider a bias remediation method, such as using SageMaker
Al Data Wrangler's built-in SMOTE transformation. For the purpose of this tutorial, skip the
remediation step. Choose Save to save the bias report to the data flow.

¥ sagemakerdatswranglertutor X

¢ Data fiow

Scale values - 1st Transform: kaggle_brazil_houses_rental_data.csv

Analysis Trairing {GED

Biag Report: RentalDataBiasReport:
The computed bias metrics are below:
Predicted column: rent

Predicted value or threshold: 3000.0

Column analyzed for bias Column value or thresheld analyzed for bias

S8o Paulo -

Class Imbalance {C1)
Dhetects if the advantaj =d groug is represented in the dataset at a substantially higher rate than the dissdvantaged group, or
vice versa.

Difference in Positive Proportions in Labels (DPL)
Detects if ane class has a significantly higher proportian of desirable [or, slternatively, undesirabile] outcomes in the training

h the label distributions of different diverge from each other. If the average label distribution
divergence is the averag rergences of the prnim!ulm. distributions far each class
from the average tian P. This entrapic measure alsa generalizes to multiple label and cormtinuous cases.

Step 7: Review, integrate, and export your data flow
1. View your data flow

From the Data Flow tab, review your end-to-end data flow graph including the data source,
analytical artifacts, and data transformations. You can easily navigate, view, modify, and delete
data flow steps iteratively.
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[ —

Data Flow

Data flow

2. Exportto Amazon S3

Data Wrangler further streamlines the automation process of exporting the output of the data
flow to a persistent destination and can orchestrate the schedule of the flow’'s execution. First,
set the storage destination to Amazon S3.

Add transform

Add analysis

Traln model ETH

Get data insights

Add destination

Export to ¥ | SageMaker Feature Store
Jain

Concatenate

Comvart regex to missieg

3. Specify output settings

Then specify the output dataset name (kaggle_brazil_houses_rental_data_dw_processed.csv)
and the Amazon S3 location as your preferred S3 bucket. Then choose Add destination.
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Add a destination

Amazon 53

Cataset name

kapgle_brazil homa_rentsls_dats_prooss:

File type Deelimiter Compression

cSvi*c... w Comma... ¥ Mone

Ao 83 lacatinn

=3:fsagamaker-us-sas-1-64 54 11 BHBEEIS

4. Create job

Lastly, create the scheduled job that will export the data flow output to Amazon S3 by
choosing the Create job button from the Data Flow diagram pane, and then choosing
Configure job.
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X sagemakerdstawranglertutor % |k experi

Data Flow

Create job

5. Configure job

Then you can decide on the job instance type, instance count, the job’s IAM security role, and
the job schedule.

Implementation 29



Prepare Training Data for Machine Learning with Minimal Code Hands-on tutorials

Ereate new schedule

Schedule Name
DallyobSchadule

Aun Frequency @ Ewery x hours @

Fiecurring

Step 8: SageMaker Al Autopilot integration

You can also integrate your data flow with SageMaker Al Autopilot which automates key tasks of
training and deploying a machine learning model.

1. Open model training

From the Data Flow tab, choose the + icon and then choose Train model.
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Ordinal encade Scale values

Add transform

Add analysis

Train model

Get data insights

Add destination
Export to
Join

Concatenate

2. Configure and start Autopilot experiment

Choose Export and Train to export the Data Wrangler flow and associate its output with the
Autopilot Experiment input.

Choose the S3 location where the Data Wrangler flow saved the processed input dataset and
specify the target column as rent for the Autopilot model.

Specify the Autopilot Training method. You can choose Ensembling, Hyperparameter
Optimization, or Auto. For the purposes of this tutorial, choose Auto.

For Deployment, select the machine learning problem type as Regression with the object
metric as MSE.

Confirm the Autopilot Experiment deployment settings and then choose Create experiment.
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This action launches a SageMaker Al Autopilot job that inspects the input data, generates and
evaluates multiple ML models, and then selects the best model for subsequent deployment
according to the desired performance metric (such as MSE in this tutorial).

The Autopilot job may take several minutes to run and complete. Autopilot provides full
visibility into how the models were selected, trained, and tuned through a visual leaderboard
and programmatic APIs. Finally, Autopilot explains how models make predictions using feature
attribution and explainability statistics using SageMaker Al Clarify.

X sagemakerdatawranglertutor 3 | L experiment-1667350952661 X
AUTOPILOT JO8

Experiment-1667350952661

Froblem type: A i Open candicate generation notebook @ | Open dats explosation notsboak @
Best model endp

Models I

L] [ )
Experiment- 1667550052661 5b155981-010-d83 aal84 2818 184.006 558,45 0.873 XGBoost

Experiment- 166735

Step 9: SageMaker Al Pipeline integration

Data Wrangler can also be integrated with SageMaker Al Inference Pipelines to process data at the
time of inference, thereby streamlining the steps between data processing and model inference.
When you export one or more steps from the data flow to an inference endpoint, Data Wrangler
creates a Jupyter notebook that you can use to define, instantiate, customize, run, and manage the
inference pipeline.

1. Create an inference endpoint

To create the inference endpoint, choose the + next to the final transformation step (Convert
regex to missing) and choose Export to, and then choose SageMaker Al Inference Pipeline
(via Jupyter Notebook). Then inspect and run that Jupyter notebook.
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X ¥ sagemakerdatawranglertutori X T Data Wrangler

tovcrussicn (DD

-Add transform
Add analysis
Train model {EID
Get data insights
Add destination >
Export to >
Join

Concatenate

2. (Optional) Export your data flow

You can optionally export your Data Wrangler data flow to a Jupyter notebook to run the flow
steps as a SageMaker Al Processing job.

Add transform

Add analysis

Train model

Get data insights

Add destination >

Amazon 53 (via Jupyter Notebook) Export to
SageMaker Pipelines (via Jupyter Notebook) Join

Concatenate
Python Code

SageMaker Feature Store (via Jupyter Notebook)
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Clean up resources

It is a best practice to delete resources that you are no longer using so that you don't incur
unintended charges.

1. Empty and delete S3 bucket

To delete the S3 bucket, do the following:

» Open the Amazon S3 console. On the navigation bar, choose Buckets, sagemaker-<your-
Region>-<your-account-id>, and then select the checkbox next to data_wrangler_flows.
Then, choose Delete.

« In the Delete objects dialog box, verify that you have selected the proper object to delete
and enter permanently delete into the Permanently delete objects confirmation box.

» Once this is complete and the bucket is empty, you can delete the sagemaker-<your-
Region>-<your-account-id> bucket by following the same procedure again.

Amazon 53 Buckets sagemaker-us-east-1-
sagemaker-us-east-1- Info
Objects Properties Permissions Metrics Management Access Points
Objects (9)
Objects are the fundamental entities stored in Amazon 53. You can use Amazon 53 inventory [A to get a list of all objects in your bucket. For others to access your objects, you'll need to explicitly grant them perm
Actions ¥ | Create folder [¥ Upload
Q
Name A Type Last modified
3 data_wrangler_flows/ Folder

2. Delete Studio apps

The Data Science kernel used for running the notebook image in this tutorial will accumulate
charges until you either stop the kernel or perform the following steps to delete the apps. For
more information, see Shut Down Resources in the Amazon SageMaker Al Developer Guide.

To delete the SageMaker Al Studio apps, do the following: On the SageMaker Al Studio
console, choose studio-user, and then delete all the apps listed under Apps by choosing
Delete app. Wait until the Status changes to Deleted.
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Amazon SageMaker Control Panel

User Details

General details about this user profile.

Apps
App name Status App type Created Action
Sat Apr 09
2022 15:25:16
datascience-1-0-ml-t3-medium-
1abf3407F667f939be9d86559395 (® Ready KernelGateway GMT-0400 Delete app
(Eastern
Daylight Time)
Sat Apr 09
2022 15:22:55
default (© Ready JupyterServer GMT-0400 Delete app
(Eastern
Daylight Time)

Delete the Studio domain

« If you used an existing SageMaker Al Studio domain, proceed directly to the conclusion section.

« If you ran the CloudFormation template to create a new SageMaker Al Studio domain,
continue with the following steps to delete the domain, user, and the resources created by the
CloudFormation template.

1. Open CloudFormation

To open the CloudFormation console, enter CloudFormation into the AWS console search bar,
and choose CloudFormation from the search results.

aws i services | Q CloudFormation| X B &4 @

Search results for 'CloudFormation’

Services
Features 4
Blogs 400

ces with Templates
Documentation 65,333

Knowledge Articles 30

2. Choose the stack
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In the CloudFormation pane, choose Stacks. From the status dropdown list, select Active.
Under Stack name, choose CFN-SM-IM-Lambda-catalog to open the stack details page.

CloudFermation x CloudFormation > Stacks
Stacks (2 (]
StackSets
pons O‘ O et
Stack name Status Created time Description
Designer

This template is for an account without a pre-existing
CFN-5M-IM-Lambda-catalog (&) CREATE_COMPLETE 2022-06-14 18:45:17 UTC-0400 SageMaker User Prefile - it creates these, This temgls
permissions which are required to run this tutorial

¥ Registry

3. Delete the stack

On the CFN-SM-IM-Lambda-catalog stack details page, choose Delete to delete the stack
along with the resources it created.

ClowdFormation Stacks CFN-5M-IM-Lambda-catalog
CFN-SM-IM-Lam bda—cata[og Delete Update Stack actions ¥ Create stack ¥
() Stacks (2) c
Stack info Events Resources Outputs Parame! ters Template Change sets
Q
Active v @D View nested Overview c
1
Stack ID Description
CFM-5M-IM-Lambda-catalog (] _m-s M-IM-Lambda- Thiz ternplate Is for an account without a pre-existing SageMaker Studie Damain
2022-06-14 18:45:17 UTC-0400 r““""’_ & SageMaker User Profile - it creates these, This template also includes the
{Z) CREATE_COMPLETE additional permissions which are required to run this tutorial

Conclusion

Congratulations! You have completed the Prepare Training Data for Machine Learning with
Minimal Code tutorial.

You have successfully used Amazon SageMaker Al Data Wrangler to prepare data for training

a machine learning model. SageMaker Al Data Wrangler offers 300+ preconfigured data
transformations, such as convert column type, one-hot encoding, impute missing data with mean
or median, re-scale columns, and date/time embeddings, so you can transform your data into
formats that can be effectively used for models without writing a single line of code.
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