Qui ckTi meE and a
TIFF (Uncompresse d) decompressor
are needed to see this picture.

November 16, 2005

Information Quality in' Practice:
The Good, the Bad and the Ugly

Leon Schwartz, Ph.D.
Informed Decisions Group

Informed Decisions Group

Copyright 2005 Information Quality in Practice 'x-»



i meE anoc

Qui ckT
TIFF (Uncompresse d) decompressor
at e O rry are needed to see this picture.
|

Business Champions for TDQM
Programs are scarce

because Data Quality is difficult to
define & measure,

even though Poor Data Quality costs
Billions of dollars.
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Prolog: Poor Data Costs $Billions

ne Good: You Can Clean it Up
ne Bad: The Cost of Avoidance
ne Ugly: The Pogo Effect

nilogue: What is Data Quality, anyway?
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Poor Data Quality Costs $Billions

x Data quality problems cost U.S. businesses
$611 billion a year.

x 40% of firms have suffered losses.

x 2% of customer records are obsolete in one
month.

x Customer duplication rates range 5 to 20%.
x The Web Is increasing data entry errors.

Source: Data Warehouse Institute Study, 2002

Informed Decisions Group : A ,
Copyright 2005 Information Quality in Practice !x"



Effects of Bad Customer Data

x Low credibility among customers & suppliers
x Poor decision making

x Lost customers/clients

x Unnecessary printing & postage

x Poor customer service

x Lost business opportunities

< |Inefficient utilization of staff
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Data Affects Your Success

ople
rocess
olitics

Relative influence of

on an OR/MS project
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Room for Improvement

x Only 11% have implemented a DQ program*
48% have no plan for a program

x 26% purchased a data quality tool*
52% have no plans ;

x Still very far from 6 Sigma!
xEasy to I mprovej

SIGNR

*Source.: Data Warehouse InstituteStualy, 2002
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e. o You Can Answe:

x How good is good enough?
x How often Is often enough?
x How much is it worth?

Information must be Useful

Informed Decisions Group
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x Prolog: Poor Data costs $billions

x The Good: You can Clean it up

x The Bad: The Cost of Avoidance

x The Ugly: The Pogo Effect

< Epilogue: What is Data Quality, anyway?
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Data Quality Starts with Access

Data does not exist anywhere
EXxiI st s, but you <can
You found 1t but you

You can get to It,
but you donot have ut hor i

You can use it, but it is a total MESS  (Uncgmpress cddectmpressor
o | never realized HOW BAD! 6

Data Warehouse NIRVANA!
Informed Decisions Group
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Copyright 2005 Information Quality in Practice 'x"




Data Quality & the Data Warehouse

o | never reali zed HOW

Integrating data:. can improve -Quality, i/ foir y C

xQuality Control the Match

x Measure & Improve Integrity

xFl ag oout of rangeo Ve
xManual ly examine Bl G

< Audit a random sample of Customers
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Matching Improves Quality

Group 1D
e Account ID
e Account ID
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Establish Q. A. Procedures

Use a common sample
Establish replicable process

Document carefully
Realize the subjectivity .
Train the Vendor
Audit the Vendor

R T R A A

!yool
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Quality Control Your Match

Match Quality Statistics
Data Stats By GROUPS/ Sample
matched | published w ho UNIQUES | "Good" |"Marginal” "Bad" size
Jun-99 Dec-99 | PB GROUPS 96.8% 1.5% 1.7% 411
UNIQUES 96.3% 1.6% 2.1% 816
Mar-00 May-00|Vendor GROUPS 98.0% 1.0% 1.0% 300
UNIQUES *k
Jun-00 Nov-00Vendor GROUPS 98.0% 2.0% 0.0% 300
UNIQUES *k
Jan-01 Mar-01/Vendor GROUPS 99.0% 0.5% 0.5% 700
UNIQUES 99.5% 0.3% 0.2% 4900
Jan-01 Mar-01/PB GROUPS 97.3% 0.6% 2.1% 700
UNIQUES 99.2% 0.2% 0.6% 482
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Document Integrity Rules

Integrity Rules for IMT Database

Version

V1.2
V1.3
V1.4
V1.5

Changes
6b. added
2a. updated

2a, 4c, 5d updated; 7i, 7j deleted.

Descriptive headings added, 5b updated.

1. Each Duns group should have a primary Duns account.

Every distinctdunsgroupid has one record for whidkins:groupid =
duns.accountid.

2.&3. Duns groups and establishments should be consistent.

2a. Each active Duns-linked establishment should have a primary Dur
account.
Currently (3/6/96),

Informed Decisions Group
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Means:
Groupbu At Dun & Bradstreet
We call it
DB Current Exists
DO No longer exists Retained
DM No longer exists Missing

On our Duns tabl

Duns
Duns Obsolete
Duns Missing
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Measure & Reduce Violations

Integrity Rules

Shorthand Number of Errors

Rule Description 1996492 199694 Change Summary How
Comment Caused

1 d groupid/accountid 0 0 0
2a. e:d groupid/accountid 10,628 11,037

plus DM accounts 551 0

is total 11,179 11,037 -142|Result of 199692. Duns remov ed data from their database. Data dropped 9692.
2b. e:d groupid/groupid 16,008 16,008 0|Result of 1996q2. Problem in 1996 g2 Duns update.
3 d groupid/accountid 0 0 0
4a. Definition: starduns NA NA NA
4b. d starduns groupid 16,008 16,008 0|Result of 1996qg2. Problem in 1996 g2 Duns update.
4c. e starduns data 82 126 44|Duns input changes. Okay. Can naturally change as Duns data changes.
5a. a.e 93,604 40,302 -53,302/Process on 199692 data. Process recorded meters immediately removed as dups, not estabs.
5b. p:a 3,474 4,106 632|Rejected addresses (cum). Bad input data. Address rejected by match vendor.
5c. natlaccct:a 1,582 0 -1,582|Process. Completely fixed with new update.
5d. lease:a 0 4,670 4,670/Rejected addresses (cum). Process did not fully adjust for new Colonial Pacific data.
5e. mgmtsvs.a 17 23 6|Rejected addresses (cum).
5f. contact:a 33,663 9,112 -24,551|Process. Mal-adjustment of tables.
5¢. custsummary:a 2,563 0 -2,563|Process. Corrected.
6a. ea 0 0 0|Process.
6b. e:a prime 147,370 1 -147,369Process.
7a. e:a not null 1 4,566 4,565|Process on new data sources. |Data was dropped in 19962, causing no integrity error then.
7b. e:a null 0 0 0|Process.
7c. CP,FX,ML,PM:a not null 0 15,752 15,752/Process on changed data. Data was dropped in 199692, causing no integrity error then.
7d. CP,FX,ML,PM:a null UNK UNK Process.
Te. PC,CL:a not null UNK 0 Process on new data source.
1. PC,CL:a null UNK 1,123 Process on new data source. Process did not fully adjust for new Colonial Pacific data.
79. MG:a not null 0 0 0|Process on new data source.
7h. MG:a null 0 483 483|Process on new data source. Process did not account for new MG updating.
24 Total So Far -203,357

Informed Decisions Group
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Floag cnout ~of 1 an

Leases -- Percent Change

Table BU coO Total Current History Active Inactive
lease97ql CL L 0.0% 0.0% NA NA 0.0%
lease97ql CL LO 1.8% 0.0% NA -3.0% 4.3%
lease97ql CL L1 4.8% 3.3% 38.0% 1.8% 60.4%
lease97ql CL L2 0.1% 0.1% NA 0.1% 0.0%
lease97ql CL L3 97.3% 97.4% 72.7% 101.5% 25.9%
lease97ql CL L4 1.2% 1.0% 80.0% -0.3% 21.5%
lease97ql CL L5 1.3% 1.1% 21.6% -1.8% 14.8%
lease97ql CL L6 2.5% 0.3% 52.9% -20.0% 32.0%
lease97ql CL L7 1.7% 0.6% 60.8% -7.5% 34.7%
lease97ql CL L8 1.8% 0.8% 39.4% -5.5% 19.9%
lease97ql CL L9 2.9% 0.9% 76.3% -8.4% 84.5%
lease97ql PC 10 6.8% 6.8% NA 3.5% 17.8%
lease97ql PC 15 7.3% 7.3% NA 3.5% 16.2%
lease97ql PC 20 2.6% 2.6% NA -2.5% 13.9%
lease97ql PC 30 23.2% 13.5% NA -58.8% 106.9%
lease97ql PC 32 NA NA NA NA NA
lease97ql PC 33 NA NA NA NA NA
lease97ql PC 34 NA NA NA NA NA
lease97ql PC 35 2.6% 2.6% NA -96.5% 299.4%
lease97ql PC 40 0.9% 0.9% NA 0.3% 1.8%
lease97ql PC 50 14.7% 0.2% A —72.400‘8%‘
lease97ql PC 55 0.0% NA -100.0% 255.6
lease97ql PC 60 10.0% 19.0% NA 1.1% 50.2%
lease97ql PC 65 5.7% NA -3.7% 50.6%
lease97ql PC 70 0.0% NA -100.0% 1400.0%
lease97ql PC 72 0.0% -100.09 NA I
Total CL Total 6.3% 5.0% 44.5% 1.1% 37.7% LO 0 kl n g at coun tS
Total PC Total 7.0% 6.8% NA 2.3% 21.3%
Total Total Total 6.9% 6.7% 77.9% 2.2% 22.1%

saves the day

Informed Decisions Group : A .
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Manual Examli ne

Products identified by simple "ACE" as belonging to ABC Investment Corp:

ACTIVE PRODUCTS ALL PRODUCTS

total incorrect | %incorrect corrected total total incorrect |%incorrect
Establishments 84 22 26.19% 62 Establishmen 97 23 23.71%
Accounts 107 24 22.43% 83 Accounts 114 24 21.05%
Products 531 67 12.62% 464 Products 792 88 11.11%
Product $ $1,658,729 $65,670 3.96% $1,593,059 Product $ $2,098,254  $95,052 4.53%

Products caught by simple "ACE" as bogus (NID="FDL", wrong Duns Ult):

ACTIVE PRODUCTS ALL PRODUCTS

Establishments 33 Establishments 37
Accounts 37 Accounts 38
Products 190 Products 301
Product $ $355,207 Product $ $535,612

Products found by simple "ACE" that were missed by National Account ID (NID):

ACTIVE PRODUCTS ALL PRODUCTS

Establishments 11 Establishments 13
Accounts 16 Accounts 19
Products 35 Products 54
Product $ $78,373 Product $ $118,407

Products found by simple "ACE" that were missed by Duns ultimate and/or match:

ACTIVE PRODUCTS *Kentucky ALL PRODUCTS

"Mail Factory"
Establishments 27 1 Establishments 31
Accounts 33 3 Accounts 36
Products 281 167 Products 420
Product $ $1,135,701 $942,829 Product $ $1,347,495

Informed Decisions Group : A .
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Ensuring Data Quality

V Focus on the PROCESS (TQM)
V Define Quality Metrics (KPIs)
V Use Data Cleansing Tools
NCOA
Type odat a cl,gwwszi
V Document everything ds w!
V Audit regularly o"d ef
V Test, test,

Who E% Ing? How?

Informed Decisions Group
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Information Quality in'Practice

x Prolog: Poor Data costs $billions

x The Good: You can Clean it up

x The Bad: The Cost of Avoidance

x The Ugly: The Pogo Effect

< Epilogue: What is Data Quality, anyway?
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Whoos  Cl eaGD U
o

x Data Quality Software Vendors
IBM (acquired Ascential who acquired Vality)
SAS (acquired DataFlux)
Harte-Hanks (acquired Trillium)
, Unitech, Innovative Systems
Similarity Systems (ACQUIRED Evoke SW)
x Address Matching & Cleansing Vendors
Pitney Bowes acquired Group 1 (4/05) and Firstlogic (???)
Plus 100s of service bureaus
x Specialty houses
l.e., Comanage for telcomm companies

e.and the data 1 s s
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Copyright 2005 Information Quality in Practice 'x-b



Information Requirements are
Relative

x Strategic objectives or goals
x Who are the clients (THEY)
x What THEY need

x When they need it
x Where they need it
x How they need it

(\/h
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Data Quality Programs are Rare

{Scope the Effort} { Data Discovery}
- Information Inventory - Data Description
-0A6s0 processes -SimpleData Checks
- Information Priorities - Data Mining
—{Develop DQ rules H Categorize Data Defects}
- Integrity, retention, refresh, reliability - Classify defects & causes
4 N 4
+ Define DQ Program + Launch & TrackJ
\- J \-
- Metrics, KPIs
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Dealing with DENIAL is Daunting

x EXpose shoddy business processes

x Change business practices

x Agree on common definitions, rules, roles
x Train employees

x Tackle political/cultural issues
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Copyright 2005 Information Quality in Practice m



Information Quality in'Practice

x E

Informed Decisions Group
Copyright 2005

Prolog: Poor Data costs $billions

ne Good: You can Clean it up
ne Bad: The Cost of Avoidance
ne Ugly: The Pogo Effect

nilogue: What is Data Quality, anyway?
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Sources of Errors

x Technical
Careless calculations
Poor programming

x Process
Human error
Negligence
Intent (policy)

x Political
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