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Cleansing, Integrating, and
Transforming Data

+** Cleansing data

s Correct errors as early as possible, combining data
from different data sources

s Transforming data

s Exploratory data analysis

s Build the models:

** Model and variable selection

*** Model execution

** Model diagnostics and

** model comparison
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Cleansing, Integrating, and Transforming data CleanSing, |ntegrating, and
Transforming Data

 The data received from the data retrieval phase is likely to be “a
diamond in the rough.”

* Your task now is to sanitise and prepare it for use in the modelling
and reporting phase.

 Doing so is tremendously important because your models will
perform better and you’ll lose less time trying to fix strange
output. Cleansing

* |t can’t be mentioned nearly enough times: garbage in equals
garbage out.

* Your model needs the data in a specific format, so data
transformation will always come into play.

* It’s a good habit to correct data errors as early on in the process
as possible.
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1: Setting the research goal |@

2: Retrieving data

@

3: Data preparation

4: Data exploration

5: Data modeling

Errors from data entry

Physically impossible values

Missing values

Data cieansing &

Qutliers
Spaces, typos, ...
Errors against codebook

Aggregating data
Extrapolating data

Data transformation & Denved measures

Creating dummies

Reducing number of vanables

Merging/joining data sets
Combining data & Set operators

Creating views

Figure 2.4 Step 3: Data preparation

6: Presentafion and automafion !@
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Cleansing data: -

» Data cleansing is a sub process of the data science process that
focuses on removing errors in your data so your data becomes a
true and consistent representation of the processes it originates
from.

» Data cleaning is the process of identifying and correcting or
removing errors, inconsistencies, and inaccuracies in datasets.

It involves:

 Removing duplicate or irrelevant observations

* Fixing structural errors

 Handling missing data

* Filtering out outliers

e Standardising data formats

* Correcting typos or formatting issues

* This process is important for ensuring data quality and reliability
in analysis and decision-making.
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Overview of common errors @srrumons

General solution

Try to fix the problem early in the data acquisition chain or else fix it in the program.

Error description Possible solution

Errors pointing to false values within one data set

Mistakes during data entry Manual overrules

Redundant white space Use string functions
Impossible values Manual overrules

Missing values Remove observation or value

Outliers Validate and, if erroneous, treat as missing value
(remove or insert)

Errors pointing to inconsistencies between data sets

Deviations from a code book Match on keys or eise use manual overrules
Different units of measurement Recaicuiate

Different levels of aggregation Bring 1o same level of measurement by aggregation
Oor extrapoiation
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Step-by-Step Data Cleaning Process

Step 1: Understand the Data

Step 2: Make a Copy of the Raw Data
Step 3: Perform Initial Data Exploration
Step 4: Check Data Types and Structures
Step 5: Handle Missing Data

Step 6: Remove Duplicates

Step 7: Handle Outliers

ldentify and address extreme values:
Step 8: Standardize and Normalize

Step 9: Correct Invalid Values

Step 10: Handle Structural Errors

Step 11: Validate and Cross-Check

Step 12: Handle Special Cases

Step 13: Document the Cleaning Process

Step 14: Create Automated Cleaning Scripts

Step 15: Perform a Final Review
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Data Integration
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What is Data Integration?
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T +** Data integration refers to the process of bringing together data from

R e multiple sources across an organization to provide a complete,

L accurate, and up-to-date dataset for Bl, data analysis and other

17AL InNte~§ranctiing

: 1AC Grecisl tcamt

S applications and business processes.

e ¢ It includes data replication, ingestion and transformation to combine
’ different types of data into standardized formats to be stored in a
target repository such as a data warehouse, data lake or data

= i lakehouse.
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Five Approaches

** There are five different approaches, or patterns, for executing
data integration: ETL, ELT, streaming, application integration
(APl), and data virtualisation.

** To implement these processes, data engineers, architects and
developers can either manually code an architecture using SQL
or, more often, they set up and manage a data integration tool,
which streamlines development and automates the system.
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FITITION S

What is an ETL Pipeline?

 An ETL pipeline is a set of processes to extract data from one system, transform it, and load it
Into a target repository.

« ETL is an acronym for “Extract, Transform, and Load” and describes the three stages of the

Process.
% ETL Process
S5OL RB kLS
% ESTASING AREA DATA WAREHOUSE AN ALYTICS
NOSQL DBMS ANALYTE =
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L
LAAS PLATFORMS
EML FILES
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« The ETL and ELT acronyms both describe
processes of cleaning, enriching, and
transforming data from a variety of sources before

Integrating it for use in data analytics, business
Intelligence and data science.
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Data Streaming
* Instead of loading data into a new repository in batches, streaming data integration moves

data continuously in real-time from source to target.
 Modern data integration (DI) platforms can deliver analytics-ready data into streaming and

cloud platforms, data warehouses, and data lakes.
SOURCE
SAP LAND ASSEMBLE PROVISION
RDBMS — C@ S :_:_DE%\N @ % —> CONSUME
apture Enrich %
=S = e s S
—> HDS
DATA WAREHOUSE ] —> Raws Merge Format Full —> oDs s
Partition Deltas Change Sublet Snapshot ANALYZE
L‘:‘I—I ; ) History ) Views
FILES Continuous Transactional Data Streaming ~
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MAINFRAME
FODS/ Cleansing Integrating and Transforming Data /N. Padmashri/SNSCT 12

12/31/2025


https://www.qlik.com/us/products/qlik-data-streaming-cdc

Application Integration

« Application integration (API) allows separate applications to work together by moving and
syncing data between them.

 The most typical use case is to support operational needs such as ensuring that your HR
system has the same data as your finance system.
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FITITION S

Data Virtualization

* Like streaming, data virtualisation also delivers data in real time, but only when it is requested by a user

or application.
 Still, this can create a unified view of data and make data available on demand by virtually combining data

from different systems.
* Virtualisation and streaming are well-suited for transactional systems built for high-performance queries.

DATA CONSUMERS DATA SOURCES
=SS AN
DATABASE AND CLOUD/SAAS
ENTERPRISE
WAREHOUSES APPLICATIONS
APPLICATIONS, ESB
o
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DATA < o
REPORTING, BI, VISUALIZATION ENTERPRISE BIG DATA,
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— —_—
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MOBILE, WEB, XML, EXCEL PDF, DOCS,
USERS FLAT FILES INDEX, EMAIL
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What is data transformation?

* Inthe process of data transformation data is converted or manipulated into a
different format to make it more suitable for analysis, visualization, or

storage.

* This process typically involves cleaning, aggregating, integrating, and
enriching data so that it can be used effectively by organizations.

it oo
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Data transformation techniques:

» e DATA *
i SCIENCE
. WIZARDS

Attribute Data
Construction Generalization

DATA
TRANSFORMATION
TECHNIQUES

Data

Data
Aggregation Data

Discretization Normalization
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1. Data Cleaning:
This technique involves removing or correcting any errors or inconsistencies in the data, such as missing values,
duplicate entries, or outliers. Data cleaning ensures that the dataset is accurate and reliable for analysis.

2. Data Aggregation:

Aggregating data involves combining multiple rows of data into a single summary value, such as calculating
averages, sums, or counts. This technique is useful for simplifying large datasets and summarising key
information.

Made with GANIMNA
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Data Grouping and Aggregation

: Aggregation Methods
| ‘ - Basic measures
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Data Normalization:

 Normalizing data involves scaling numerical values to a standard range, typically between 0 and 1.
 This technique helps to ensure that all variables have equal weight in the analysis and prevents bias
towards variables with larger values.

Normalized Database

Sector

sectorMame
Employee Administration
Security
IT
Finance

employeelD employeeName
1 David D.
Eugene E.
George Q.
Henry H.
Ingrid .

J:a.mespj. managerMame
Katy K. Adam A.
Betty B.
Carl C.
Data Encoding:

Encoding categorical variables involves converting text-based categories into numerical values that can be
used in statistical models. This technique is essential for including categorical variables in machine learning
algorithms.
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Data Imputation: WT/ONS

R g

Incomplete Data Imputed

Outcome
with missing values Data

 Computing missing values involves filling in missing data points with estimated values based on other
observations in the dataset.

* This technique helps to preserve the integrity of the dataset and maintain accuracy in the analysis.
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Benefits of data transformation

Advantages of Data Transformation

Improved data

Quality
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