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Why Data Cleansing Is A Problem
A Quick Look at SAS Methods for Data Cleansing
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SAS Data Cleansing Methods

1. Standardizing Values Ensure consistent formats | DATA step, DQSTANDARDIZE = Case normalization, date standardization, remove punctuation
2. Parsing & Tokenizing Break fields into components = DQPARSE, DATA step Parse names, addresses, split strings
3. Data Type Corrections Fix incorrect types INPUT/PUT, Informat/Format Char-to-numeric conversion, date corrections

LR T (EWTR A LA NGLN  [dentify and merge duplicates =~ DQMATCH, COMPGED Fuzzy matching, clustering duplicates

S EUGELT T SR AT BT M Enforce business rules DATA step logic, DataFlux Rules = Range checks, conditional validation, domain rules

Add missing or better data Lookup tables, DataFlux Geocoding, reference-data enhancement

Normalize and validate personal info DQSTANDARDIZE, DQPARSE ’ Name parsing, gender identification, entity normJtion
Clean unstructured fields DATA step, text routines Remove punctuation, normalize strings, tokenization

Fix structure inconsistencies SAS DI Studio, Viya Pipelines Metadata enforcement, field alignment, type validation
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What is SAS’s Quality Knowledge Base

Why [t's Important
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Common Data Quality Rules for...

Parsing

Standardization

Matching

Entity Resolution

Ildentification

Gender Analysis

Enrichment

@~ 47 countries |
&

Pattern Analysis

&) 36 languages | Casing

over 51 locales, including different Extraction

writing systems like Arabic, Kanji, Locale Guess

Greek, Hebrew, Chinese ...

Language Guess
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I E

Data [ypes

3rd Party

& Product
Data Types

Related Data Types, such as Persons,
Organizations, Vendors, Citizens,
Suppliers, Patients, Vehicles, Product,
Size, Colors ...
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Architecture of the Quality Knowledge Base

e

Chop Grammar

Table

Definition

Phonetic

Regexlib
Scheme
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A Definition is like a program.

e Consists of parameter values and pointers to
specific library files that enable the definition to
produce the desired output

* Definitions are used by DQ Functions

* Some definitions are used by other definitions

Chop Tables, Grammars, Vocabularies,

Regexlibs, Schemes, and Phonetic Libraries

« Collectively called libraries

e Contain data and logic that are used by one or more
definitions
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The Quality Knowledge Base is Al

- Expert Systems were among the first successful forms of Artificial
Intelligence (Al) software.

- An Expert System is a program that emulates the decision-making ability of
a human expert.

« Facts and rules used by an Expert System are contained in a Knowledge
Base.

Quality Knowledge Base
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Demo
SAS Calls to the QKB vs. Python Calls to the QKB
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Why This Matters
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What the QKB allows Customers to do:

* Impact of democratized business rule creation

- The QKB allows users to build data quality processes using SAS or Python and it ensures
predictable standardized output.

- Language and location understanding will allow QKB users to become proficient much more
quickly.

* Embracing the open-source community

- Allowing programmers to use the environment & language they prefer helps with adoption
which will ultimately help with teams across the organization becoming more standardized.

- Empowered worktorce
- Stay competitive in a data-driven landscape

sas innovate
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Thank You for
Your Time Today!
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https://support.sas.com/en/software/quality-knowledge-base-support.html

Addendum

Why [t's Important
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5. Deduplication & Entity Resolution

6. Outlier & Anomaly Detection

7. Validation Rules & Constraints
8. Data Profiling

9. Data Enrichment

10. Address Verification / Cleansing
11. Name & Entity Cleansing

12. Text Cleansing

13. Schema & Metadata Alignment,

14. Transformation-Based Cleansing

15. Workflow-Based Cleansing
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SAS Data Cleansing Methods: Comparison Table

Improve completeness Base SAS, PROC MI
Ensure consistent formats DATA step, DQSTANDARDIZE
Break fields into components = DQPARSE, DATA step

Fix incorrect types INPUT/PUT, Informat/Format

Identify and merge duplicates ~ DQMATCH, COMPGED, SORT NODUPKEY

Remove abnormalities PROC UNIVARIATE, VDMML
Enforce business rules
Understand data quality issues. SAS Data Quality, PROC FREQ
Add missing or better data Lookup tables, DataFlux
Standardize & validate addresses DataFlux Address Verification
Normalize and validate personal info DQSTANDARDIZE, DQPARSE
Clean unstructured fields DATA step, text routines

Fix structure inconsistencies SAS DI Studio, Viya Pipelines

Improve usability of data PROC SQL, DATA step

End-to-end cleansing

DATA step logic, DataFlux Rules

Imputation, remove missing, analyze missing patterns
Case normalization, date standardization, remove punctuation
Parse names, addresses, split strings

Char-to-numeric conversion, date corrections

Fuzzy matching, clustering, duplicate removal

Statistical outliers, ML anomaly detection

Range checks, conditional validation, domain rules
Frequency patterns, completeness, uniqueness

Geocoding, reference-data enhancement

Postal corrections, DPV/CASS, standard formatting

Name parsing, gender identification, entity normalization
Remove punctuation, normalize strings, tokenization
Metadata enforcement, field alignment, type validation

Aggregation, merging, pivots, conditional transformations

SAS Data Management Studio, Viya Pipelines  Profile— standardize — match — validate workfiows
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SAS Workbench using SAS

IE &« = 0 myfolder 05 [I Q [II
EXPLORER [Preview] README.md dgstandardize.sas X Z [0 Result
v MYFOLDER dgstandardize.sas >
@ > ol sasuser.workbench 1 |/:« Create a dataset with names */ ..l | Obs . Contact .CONTACTfSTND _ CONTACT_MCD
#5 README.md 2 data work.pythonComparison; " 1| Jamese. James E Briggs | MY&F$$$555$$5$3C&B_45$5$55%
B ey 3 input.Contact $20.; o  Briggs
A 4 dataliness 2 | Jimmy  Jimmy Brigs MY&F$$$$$$$$5$SC&B_4$$$$55$
. 5 James e. Briggs Brigs
Bl sasviya_core-0.20.157-py3-none-any.whl 6 Jimmy Brigs ~ - : :
B s cor- 020245 ya-one: anywhi i 3 Er(;lzjer Bob Brauer MY&L&Y$$$55$$SSM@MS$$$$$SS!
Bl sasviya_dq-0.3.0-py3-none-any.whi 8 Robert BRAUER ! . A
9  LUTHER BAKER 4 Robert  Robert Brauer MY&L&Y$$$55$$SSM@MSSSS$$S S
10 ; ‘BRAUER. .
z 11 run; 5 LUTHER  Luther Baker M&3&Y$SSSPPSSSSWH#3_$$$$55$%
12 BAKER
13 /* Standardize the names */
14 data work.pythonComparison;
15 set work.pythonComparison;
16 CONTACT_STND = dgstandardize(Contact, "Name'
17 CONTACT_MCD = dgmatch(Contact, 'Name','85°,'
18 run;
19
20 /* Print the dataset to check the results */
21 proc print data=work.pythonComparison;
22 run;
PROBLEMS  OUTPUT  DEBUG CONSOLE  TERMINAL  PORTS | Filter SAS Log vIiEZg8 e~ X

24
25 /* Print the dataset to check the results */
26  proc print data=work.pythonComparison;
27  run;
NOTE: There were 5 observations read from the data set WORK.PYTHONCOMPARISON.
NOTE: PROCEDURE PRINT used (Total process time):
real time 98.01 seconds
cpu time 98.01 seconds
> OUTLINE 28  ;*';*";*/;run;quit;ods html5(id=vscode) close;
> TIMELINE

X ®@0A0 %o [3Workbench Q
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SAS Workbench using Python

IE < - L2 myfolder 00 &
EXPLORER [Preview] README.md @ dgstandardize.py X >~ [
v MYFOLDER BB O a @ dgstandardize.py > {} pd

@ > M .sasuser.workbench 1 import pandas as pd e

@i README.md 2 ' _

D dstndardizepy 3 from sasviya.dq import gkb

: 4 q = gkb()
dgstandardize.sas -

B sasviya_core-0.20.157-py3-none-any.whi 6 data = [['James E. Briggs'], ['Jimmy Brigs'], ['Bob Brauer'], ['robert BRAUER'], ['LUTHER BAKER']]

Bl sasviya_core-0.20.245-py3-none-any.whl 7  df = pd.DataFrame(data, columns=['Contact’'])

Bl sasviya_dq-0.3.0-py3-none-any.whl 8

9 df["Name_stnd"] = q.function.dqStandardize(df["Contact™], "Name")

16 df["Name_mcd"] = q.function.dgMatch(df["Contact"], "Name", "85", "ENUSA™)
1 11
12 print(df)
PROBLEMS  OUTPUT  DEBUG CONSOLE  TERMINAL  PORTS gpPython +v [ W --- ~ X
/workspaces/myfolder g
® > /usr/bin/python /workspaces/myfolder/dgstandardize.py
Contact Name_stnd Name_mcd

@ James E. Briggs James E Briggs MY&F$3333353335CEB_433353%%
1 Jimmy Brigs Jimmy Brigs MY&F$$3$5933335CEB 43555553
2 Bob Brauer Bob Brauer MY&LEAY$$$IIISSIMEMESSSPPSSS
3 robert BRAUER Robert Brauer MY&L&Y$$$$3335IMEMTS$95355%
4 LUTHER BAKER Luther Baker ME3AYFFFIIIIIIINHS $3353553

/workspaces/myfolder 47s
>

> OUTLINE
> TIMELINE

X ®0A0 Wo In1,Col1 Spaces:4 UTF-8 LF Python 3.11.1164-bit LayoutUS 0 SaS innovate
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