Do you have valid, consistent and accurate data?
Consider a data quality solution.
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Why Worry about Data Quality?

"META Group — Ten to twenty percent of the data
used to build data warehouses is corrupt or
incomplete.

»Data Warehousing Institute — estimates that data
quality problems cost US corporations more than
$600 billion per year (2002).



Primary Sources of Data Quality Problems

Data entry by employees

Data entry by customers

Changes to source systems

Data migration or conversion projects
Mixed expectations by users

External data

Systems errors

Other
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» Source: The Data Warehousing Institute, Data
Quality and the Bottom Line, 2002




Data Quality Characteristics

*Data quality affects several attributes associated with data:

— Accuracy — Is 1t realistic or believable?

— Consistency — Is 1t consistently defined and
maintained?

— Validity — Is the data valid, based on business or
industry rules and standards?



Agenda

»Data samples before and after cleaning.



Definitely Inconsistent, and not that Accurate

| Cusztarmer Mame | Address
Williarn Jaack zon 515 E Broad St Suite 12
Bill Jackson A15E. Broad St., Suite 12
Bill F. Jackzon 515 E. Broad Sk, Suite 12
Billy Jackszon 515 E. Broad St Ste. 12
William P Jackson A15E. Broad St., Ste 12
br. Yilliam Jack son 515 E. Broad St Sute 12
Willlarn Jackzon 515 E. Broad Sk, Suite 12
Mr Bill Preston Jackson A15E Broad St Suite 12
William P. Jackzon 515 East Broad St Suite 12
r. Willlarn Jackzonn 515 E. Broad Sk, Suite 12
Will Jackzon A15E. Broad St., Suite 12
br. Wfilliam P Jackzon A1 E. Broad St., Sute 12
BILLY JACKSOM 515 East Broad St., Suite 12
tr. Bill Jackzon A15 East Broad Street Suite 12
br. Wfilliam Jackzon A15E. Broad St., Suite 12
bill jack.zon 515 & broad =t suite 12
Bill Jackson A15E. Broad St., Suite 12



The issues here

=Inconsistent use of name prefixes
"[nconsistent capitalization

=Use of nicknames for given names
»Misspelling of last names

m(ccasional use of middle name



Accurate and Consistent

standardname | Cusztomer M ame | Address

123 bAr. Wwilliam J ack zon Willlarn Jaackson F15 E Broad 5t., Suite 12
124 tr. William J ack zon Bill Jackzon 515 E. Broad 5t., Suite 12
125 tr. William J ack zon Bill F. Jackzon 515 E. Broad 5t., Suite 12
126 | Mr. "William Jackzon Billy Jackzon 515 E. Broad 5t., Ste. 12
127 | M Wilkam Jack zon Williarm P Jackszon 515 E. Broad 5t., S5te 12
128 | Mr. William Jackzon Mr. William Jackzon 515 E. Broad St., Suite 12
129 | Mr. William Jackzon Williarm J ackzon 15 E. Broad St Suite 12
130 | Mr. William Jackzon Mr Bill Preston Jackson 515 E Broad St., Suite 12
13 br. Wwilliamn Jackzon William F. Jackszon 515 East Broad St Suite 12
132 | Mr. William Jackson br. William Jacksonn A15E. Broad St Suike 12
133 bAr. Wwilliam J ack zon Will Jackzon 515 E. Broad 5t., Suite 12
134 bAr. Wwilliam J ack zon tr. Williarm P Jackzon 515 E. Broad 5t., Suite 12
135 tr. William J ack zon BILLY JACKSOM 515 Eazt Broad 5t Suite 12
136 | Mr Wilkam Jackzon tr. Bill Jacksaon 515 East Broad Street Suite 12
137 | M Wilkam Jack zon tr. WWilllam Jackson 515 E. Broad 5t., Suite 12

bAr. Wwilliam J ackzon bill jackzon 515 & broad st suite 12

br. William Jackzon Bill Jackzon 15 E. Broad St Suite 12



When name processing is not enough

— ) —— — e —_— — P Cr. R - L = H LT [y S LT Ry WS i S -

standardnarme Custarer Mame Address
165 tr. Donnie William:s tr. Donnie Williarms 307 Boltztone Ct
166 | Mr. Donnie Williams ME DOM FWILLIAMS 28670 HEDGEWOOD DRIME
167 tr. Donnie William:s Dion Williarns B512 Six Forks Ad Suite 404B
168 | Mr. Donnie Wiliams DOM WILLIAMS 2670w HEDGEWOOD DR
169 | Mr. Donnie Wiliams DOMALD F.wWiLLLAKMS 2670 WEST HEDGEWOOD DR
170 | Mr. Donnie Wiliams DOM WILLAKMS 28670 HEDGE “woOD
171 br. Donnie Williams DOMALD WILLLAMS 28670 HEDGE wWiOO0D DR.
172 | Mr. Donnie Wiliams DOMMY wWiLLLAKMS 28670, HEDGEWOOD DR.
173 Shemyl \wellmarn Shemnl Wellmarn PO Bowx 3887



The issues here

"[nconsistent use of name prefixes
"[nconsistent capitalization

=Use of nicknames for given names
»Misspelling of last names

=(Occasional use of middle name
»Some names apparently the same have

different addresses
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More issues with addresses

"Inconsistent use of punctuation
m[nconsistent reference to direction
= [nconsistent use of street extensions

"Misspelling of street names
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Joint processing of name and address

| —

standardname

Custamer Mame

Address

1. wWilliam J ackzon

MA DOM FwiLLIAMS
MEA DOM FwLLLAMS
MA DOM FwLLLAMS
MA DOM FwILLLAMS
MA DOM FwiLLIAMS
MEA DOM FwLLLAMS

Faob Beckett
Frhk Rarkatt

Williarm Jaackzon

A DOM FwILLIAMS
DOM WILLLAMS
DOMALD F.WILLIAMS
DOM WILIARS
DOMALD WWILLIAMS
DOMMY WILLIAMS

Rob Beckett
Frk Barlkatt

515 E Broad 5t., Suite 12
2670 HEDGEWOOD DRIVE
20670 HEDGEWOOD DR
2BEV0WEST HEDGEWOOD DR
28670 HEDGE WwOOD
2670 HEDGE 00D DR.
20670, HEDGEWOOD DR.

232 5. Main 5t PO Box 2270
[ S Main St PO Rew 2270
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Common Processes in a Data
Quality Initiative

=Consistency Analysis
»Standardization Schemes
sGender Analysis

"Entity Analysis

=Data Parsing

"Data Casing
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Tasks simplified by a Data Quality
Initiative

= Matching rows in multiple tables.
" De-duplication of rows 1n one table.

= Address Verification.
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Agenda

"[nteractive Data Cleaning
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DataFlux Functionality

odbc
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N
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"\.SAS/ACCESS
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dfPower Studio’s Vault

& dfPower Studio

Studio Vaulk  Help

Eli Wault
ﬁ ----- {E Batch Schedules
- — #1210 Custam Match Tvpes

Analpziz

i Reports

[+ @@ Standardization Schemes

Standardize

Froperty

Walue

Creator
Children Type
Mumber af Children

CrataFlus

Drata Librany
2
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dfPower Studio’s Vault

@ dfPower Studio -|C
Studio Yaulk  Help

E|‘ Wault & | | Property Y alue
dromer Bace | | T [a Eatch Schedules Creatar [rataFluy
SHEE B - Customn Match Tupes Created WedJan 17 170742 2001
. M odified WeddJan 17 17:07:42 2001
9 =P Dati'lé::ranez o word Standardizati File Mame C:\Program Files\D ataF e dfiPower
""" I Addhess Extension ‘ward Standardizatior Studin’waultidatalibhDOAPI 12 DAT
arabsie || M Cardinal & Ordinal Mumber Standardizati Mumber of Figlds 1
& A | I N . M City Marne Data Library Description Smith.Jones,etc
O | M Comman Address Ward Standardization
----- [m] Common Capitalized \Word Data Library
U | MM Camman City wWaord Standardization Dat:
Standardize ) M Common Organizational word Standardi
----- [m] County/State Highoway Word Data Libra
----- M Directional Address Element Standardiz:
----- [ English ‘/ord Data Library
Batch 1 . Farnily Mare Data Library
- 0 i M Giver Name Data Libran
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dfPower Base - Analysis

| dffower Base - Analysis (Trial ¥ersion)

¢ File #Analysis Database Help
i
i

e A E &Y F el MHe @O0 9

| Field Smart Clustering | Kind Si
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dfPower Base - Analysis

®l dfPower Base - Analysis (Trial Yersion) - 10| x|

File #&nalysis Database Help

=98 Datasowces [ [Fied Smart Clustering | Kind Sort Mods
----- 8 BCDatamarta? Latly = . :
..... 1 ECHealthD atabar | COMPANY . : :
= ﬁ DrataFlux S arnple e : T s
| | ADDRESS = = -
...... ik Cantacts CITY - . =
------ {[m MC_Custorner | |5TATE = . .
..... @l dEASE Files || PHONE . ' :
----- 8 dBasze Files - Word 105 . - T
..... i DeluxelD | | DATABASE . = .
----- 8 dmZcdd default | [MATCH LD . T :
..... & ECDOMuse | | DELETE_FLG . ’ i
----- 8 Excel Files
----- 8 FoxPro Files - word
----- 8l Games
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dfPower Base - Analysis

®] dfiPower Base - Analysis {Trial Yersion) - 0] x|

File Analysis Database Help

PR EE® o @ He Ol

E‘"'iiﬂ Data Sources Field | Smart Clustering | Kind | Sort Mode
----- 8 BCDatamartd7? D T - -
,,,,, i BCHealthD atabart K Egﬂ?ﬁg}f EEGEENNl = Fhrase Analysis = | Alphabetical =z
=4l D ataFlux Sample B : : :
- {l] Contacts [ 'EH-ELHESS = = =
~{] MC_Custorner | |STATE - - -
----- 8 dBASE Files || PHOME = = -
----- 8 dBaze Files - ‘wWord | |05 - - -
..... & DeluxeCD || DATABASE v v v
----- il dm2cdd defaul | |MATCH_CD - - -
_____ ﬁ EI:DI:MUSH: || DELETE_FLG - - i
..... ﬁ Euﬁﬂl E;Iﬂf\'
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dfPower Base — Analysis Report

I*] dfPower Base - Analysis Editor
File Analysis Schemes Help

2B S &S| | @ O

Heport:  Mone Tvpe: |Phras
Ferrnutation Occurmences :| Crata
Firzt [nterstate Bank-Project Management 1 _|
Firzt M arret Banl:, 1
Firzt Ment Corp 10
+Firgt Mernt Carp 2
Firzt Ment Corp. 2
Firzt Ment B anl: 13
1zt Mert Bank Corp 1
1zt Merit Bank, 1
Firzt Met 11
firzt rnerit 2
1zt Merit 10
Firzt Total Systems Inc 1
Firek Trorek M armnr sbice A
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dfPower Base — Analysis Report

|
'

Type: |Phraze ad Scheme: Company Standardiz:

Occurences " Drata Standard

1 i Firzt Interzstate Bank, Firzt Interstate Bank,

1 Firzt Interstate Services Compaty Firzt Interstate Bank,
first mert First Ment Bank

2 »Firgt Merit Corp Firzt Menit Bank

2 1zt Merit Bark Firzt Merit Bank,

13 1zt Ment Firzt Merit Bank,

1 Firzt Ment Corp Firzt Ment Banlk

1 Firzt Mernt B ank, Firzt Merit Bank,

11 Firzt Ment Firzt Merit Bank,

2 1zt Ment Bank Corp Firzt Ment Bank

10 Firzt Ment Corp. Firzt Ment Bank
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dfPower Studio’s Vault

& dfPower Studio

Studio Vaulk  Help

Eli Wault
ﬁ ----- {E Batch Schedules
- — #1210 Custam Match Tvpes

Analpziz

i Reports

[+ @@ Standardization Schemes

Standardize

Froperty

Walue

Creator
Children Type
Mumber af Children

CrataFlus

Drata Librany
2
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Agenda

"Data Cleaning with programs
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SAS - Proc Scheme

ions  Window  Help
IR IR D IEER-Y

17

18

19EHproc scheme data=dwdgdata. nameDuplicates
=0 out=dwdgdata.namestandard;

21 create scheme=dwdgdata. nameScheme

22 analvzis = dwdgdata.nameAnalysis
EE tvpe==standard

24 var=name;

25 run;

=6
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SAS - DQ functions
B

ions  Window Help

D &34 Bao

el xF X Q&

20

29-data work. usefunctions;

a0 et dwdgdata. nameDuplicates;

31 length prefix £ b first middle last 5 20
32 suffix appendage 55 gender 5 1;
33 call parseMNams (nhame, prefix, first, middle,
a4 last,suffix, appendage) ;
35 gqender = gender (name) ;

26 run;

37
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SAS - Proc Match
process name only

ions  WWindow  Help

DR &R ¢ B

'y

Rl 2 X Q&

~Eproc match data=dwdgdata.people (keep=name address)
3 out=dwdgdata.matchname

4 matchcode=match cd

5 cluster=clustergrp;
A criteria type=name var=name
7 sensitivity=65;

8 run;

O
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] d

Match Codes — name only

§o—

standardname Custormer Mame Address | AT EH_EDl CL

164 | Stacy wyndam Stacey YWindam 5100 Ming Awve LPa4~

165 | Mr Donnie Williams r. Donnie williams 307 Balkztone Ct LB s
166 | k1. Donnie Williams tB DOM FiILLIARMS 2A670 W HEDGEWOOD DRIVE LB
167 | M Donnie Williams Dian ‘williams BA12 Six Forksz Rd Suite 404R LB S0
168 | Mr. Donnie Williams DOM WILLLAMS 20670 HEDGEWOOD DR L\W/EBBE
169 | Mr. Donnie Williams DOMALD F.WALLLAMS 20670WEST HEDGEWOOD DR L\W/EBBE
170 | M1 Donnie Williams DOM 'WILIAMS 20670 HEDGE wWOO0D L\W/EBBE
171 Mr. Donnie Williams DOMALD WWILLLAMS 20670 HEDGE W00D DR, L\W/EBBE
172 | M1 Donnie Williams DOMMY WILLIAMS 28670, HEDGEWOOD DR, L\wW/B B
173 | Sheml welman Sheml welman FO Biox 3387 Lw/Bl2
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SAS - Proc Match
process hame and address

ions  Window  Help

JdD=EsE| @B+ Ba o

BallE X O&

a6

37 Eproc match data=dwdgdata.people (keep=name address)
24 ocut=dwdgdata. matchnameaddress
39 matchcode=match cd

410 cluster=clustergrp:;

41 criteria type=name var=name

42 sensitivity=65;

43 criteria type=address var=address

44 senslitivity=65;

45 r1Tun:;

4=
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Match Codes — name and address

standardnarne Custorner Name Address | MATCH_CD
45 Mr. Wfilliam Jackszon William Jaackson 515 E Broad 5t., Suite 12 (et | e Lt o e |
47 MR DOM F'WwiILLLAMS MR DOM F'WwiILLLAMS 28670 W HEDGEWOOD DRIME Lw/BA@IHEEIZCL 4
43 MR DOM F'WwiILLLAMS DOM wWILLIARMS 28670 W HEDGEWOOD DR Lw/BA@IHEEIZCL 4
43 MR DOM FWwWiILLIAMS DOMALD F. wILLIAKS 2E670WEST HEDGEWODOD DR Lw/Ba@IHEEI2ZCL 4
50 MR DOM F'WwiILLIAMS DOM wiLlAMS 25670 W HEDGE wooD Lw/BR@IHEEIZCLEE
51 MR DOM F'WwiILLIAMS DOMALD “wiLLIAKS 28670 % HEDGE woOoD DR. Lw/BR@IHEEIZCLEE
52 ME DOM FWwWiILLLAMS DOMMY wWILLIARK S 28670, HEDGEWOOD DR. LwBBEIHAEIZCLEE
53 Rob Beckett Rob Beckett 392 5. Main 5t. PO Box 2270 b 3~ M @RIk -HEBPEHH
Ra Rnrhk Barlk st Frh Racl =t QS hdAn SF PO R 22070 bd A~ bd raalk - HERPEHH
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DataFlux Functionality

odbc
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N
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"\.SAS/ACCESS
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How to Learn More

* Instructor based training:

— http://support.sas.com /training/Canada

— “SAS Data Quality-Cleanse”, a two-day course,
starting on April 22 1n Toronto
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How to Learn More

e Technical Support

— http://support.sas.com/rnd/warehousing/quality
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