The Framework for Information Quality

1. Business Goals/Strategy/Issues/Opportunities. The “Why.” Anything done with information
should help the business meet its goals.
2. Information Life Cycle. Use POSMAD to help remember the information life cycle.

* Plan—Identify objectives, plan information architecture, and develop standards and
definitions; many activities associated with modeling, designing, and developing applications,
databases, processes, organizations, and the like.

* Obtain—Data or information is acquired in some way; for example, by creating records,
purchasing data, or loading external files.

 Store and Share—Data are stored and made available for use.

* Maintain—Update, change, manipulate data; cleanse and transform data, match and merge
records; and so forth.

* Apply—Retrieve data; use information. Includes all information usage such as completing
a transaction, writing a report, making a management decision, and completing automated
processes.

» Dispose—Archive information or delete data or records.

3. Key Components. Four key components affect information quality.

¢ Data (What)—Known facts or other items of interest to the business.

* Processes (How)—Functions, activities, actions, tasks, or procedures that touch the data
or information (business processes, data management processes, processes external to the
company, etc.).

* People and Organizations (Who)—Organizations, teams, roles, responsibilities, or
individuals.

» Technology (How)—Forms, applications, databases, files, programs, code, or media that
store, share, or manipulate the data, are involved with the processes, or are used by the people
and organizations.

4. Interaction Matrix. Interaction between the Information Life Cycle phases (POSMAD) and the four

Key Components.

5. Location (Where) and Time (When and How Long) Note: The top half of the framework, along
with the first long bar, answers the interrogatives of who, what, how, why, where, when, and how
long.

6. Broad-Impact Components. Additional factors

that affect information quality. Lower your risk by v e  E—

Store and

ensuring that components have been discussed and - e Qoiain § Sverc N Weinton | feey N Oispose
. Data
appropriately addressed. If they are not addressed, (What)
you are still at risk (RRISCC) as far as information Procenses 0)
quality is concerned. Poorle and
. . Organizations (Who)
* Requirements and Constraints Technology
(How)
® Resp0n51b1hty 5) Location (Where) and Time (When and How Long)
Y lmprOVemﬂ’lt and Prevention _S:ac;;rity, Com:rl‘i:n‘;e, Reg;lamr?usiness, T Legal, C Industry, Intemnal Policies, Privacy,
* Structure and Meaning B )esonsibiity: ity Authorty. : I EmeE Hevard

Improvement and Prevention: Root Cause, Continuous Improvement, Monitoring, Metrics, Targets

e Communication

Structure and Meaning: Definitions, Context, Relationships, Standards, Rules, Architecture, Models, Metadata,
Reference Data, Semantics, Taxonomies, Ontologies, Hierarchies

e Change
Ce Out-Reach, ion, Training, D
7, Culture and Environment. Take 1nto account [O Change: Management of Change and i Impact, O izati Change Change Control
better accomplish your goals. 7)_Culture and Environment
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The POSMAD Interaction Matrix in Detail

The POSMAD Interaction Matrix is part of the
Framework for Information Quality. This figure
contains sample questions in each cell of the
matrix to indicate the interaction between the

phases of the POSMAD Information Life Cycle
and the four Key Components—data, process-
es, people/organizations, and technology—that
impact information quality.



"panIasal SIY3U 1y Ul Ja1ASS|T 800 @ 1BUAdOD siaysiignd uuewney| uediop

Ag paysiand ‘AeJAIDDIN 8138uUeq AQ |, UOIIDULIOJU] PaIsnJ] pub I ANy 0] sdaisS uaj :S1oaloid Apny pIPg Duiindex3 Woly pajdiadxy

“2U| ‘BUNINSUOY) S|jeq 21uRID ‘AeJAIIDIN 9118Ued 800C—S00C © WYsuAdo) 22.n0s
.m:OEm@:U m_QEmwl__m.ubU Xljew uondedanul dvINSOd e

s wia)sAs wouy
POAIYOIE SPI0DaI PpUB £@Injo8yyose uonedldde ¢erep ayy buueys
UOIBWLIOUI I8 MOH ay ul payjdde Jo} ABojouyoay (wayshs oy} ssauisng (moH)
¢PaAIyoIe S9|NJ SSduISNg 818 MOH ay} s! Feym Ul SpJodal 91eald ay} poddns ABojouyosay
Jo/pue wajsAs wouy £SPaau ssauisng SnoueA ¢ Wwiaishs ¢erep ayi bunols pue uonew.oul 1eyy ABojouyosy
palajap Spiodal pue 198W 0} passadde ay} ul payepdn pue J1o} ABojouyosy MBU 8}eald 0} pasn 3y} pue ainjodiyoIe
uolew.oju| ale MoH uolewlIojul S| MOH paulejulew eyep ale MoH ayl sl leyp\ | | uoneardde ayi st moH |2A8]-ybily ayy si 1lBUM
¢@seyd siyl ul paajoAul
¢POAJOAUL asoy} sebeuew oypp ¢oseyd ¢oseyd siyy ur paajoaul
asoy sebeuew oypp ;sabueyd SIU} Ul POAJOAUL asoy} sebeuew oyp
¢pawojul INOge MOUY 0O} SPaau OYpA ¢oseyd asoy} sebeuew oypp ¢ SPJepue)s pue ‘sajni
2q 0} spaau oY i Aurenb SIU1 Ul PAAJOAUL | | 4 wisisAs By} Ul Spiodal ssauisnq ‘sessao01d (oum)
¢E¥ep ay} sa1eep Oym ¢oseyd siyy ur paajoaul 1o} a|qisuodsal s| Oy asoy} sebeuew OYM S9Jeald pue elep sdojansp oy m:o_umN_:mm.‘_O
;erep asoy) sebeuew oyp ;walshs ay) i ¢ ABojouyos) Buneys M8U SI81US OYM $,592In0sal pue 0_Qown_
U} SBAIYOIB OUAA | | ¢UORBWLIOUI BY) SBSN OUM | | saBueyo [enjoe saxew Oup ay} spoddns oyp £,$92IN0S pue sanoud
¢Roljod ;erep ayl ¢palepdn aq ¢ ABojouyosy Bulioys wioJ} uoljew.ojul subisse pue sannoslqo
uoluajal 8y} S18s oYM $9559008€ Aj)081IPp OUM || pjnoys yeym sepioap oY ay} spoddns oypp salinboe oyp\ || ssauisng saiiuapl Oy
¢8SN IO} 11 goueus)urew Joj siebbil .
Zuonisodsip 4o s106611) Y} a1e Jeym ;possasse £SpIodal
élenyose 1oy siabbuy £ Buisn asouyy 1oedwi pue pabeuew mau Buneald 1o}
¢pebeuew 10} s|qe|ieAe dpew aBuByO BJED 248 MOH $1966113 au} 81 JRyMm
sassaoold uoljew.lojul si MOH ¢ paurelurew m\Ewwm>w 2y} ol N\\Amwwmbm A>>°—I—v
pue suoneoo| $paInoas SpJepue)s aJe MOH ;erep Buueys o} paisjus ejep ale MoH uoledIuUNWWOod S9SS920.d
8AlydJe aie MOH pue passaooe ¢abueyo 10919p $s900.d BU} SI FeYM &(leuseixe pue pue Bujures} 8y} sI FeYm
¢ polojep ejep ale MoH UONBWLIOMUI S| MOH | | O} PaIojiuOW ejep ale MOH ¢erep bulols 1oy [BUJBIUI) SBIINOS WO} ¢ sassao0.1d
¢ POANIYOIE BlED 88 MOH {pasn ejep ale MoH ¢parepdn ejep aie MoH ss9004d 8y} sl jeypn | | pasnboe ejep are moH |2Aa]-ybily 8y ase 1eypn
£ssauisng ay}
Aqg asn Jo} a|ge|rene
m_ co_ah_o_wc__wsg ¢bunioda, .
4SOA08Iq0 10 souew Joddns 0 i splepuels
J8Y}0 pue ‘sessaooid pejebaibibe ase erep Yyolyp ¢ Aanooal pidel £SpJ02a1 mau Blep ay} ale Jeyp Anﬁ v
payewoine ‘Bupew ¢Bueys J1o} dn paxoeq aq 0} 10 Sjuswalo ejep &so[nl UM
uoISIoap ‘Sjuswalinbai J0 ‘uonesbaiul ‘uonelbiw elep A8y ay1 sI 1IBUM [enplAlpul—wa)sAs ssauisng ay} aJe Jeyp eleg
¢palelep aq ‘aoueldwod ‘soLjew 0} Joud pawojsuel} ipaleys By} ojuI palsjue £Spasu ssauisng ay}
0} paau elep YIIYM | | ‘suonoesuel; Joddns o} 8q [|!m erep Yolym aJe ejep Yolym aJe erep Yolym suoddns eyep yoIym
¢PaAIydle aq ssauisnq sy} Aq pepesu ¢ wieysAs ay) ul pabueyo ;palols ¢paiinboe £S9A08[qo
0} paau elep YoIym SI uonewIOUI 1eYM | | pue parepdn aire eyep yolym aJe ejep Yolym ale ejep Yoy sSauISNg 8y} ale Jeym
asodsig Addy ulejuiel aleys ulelqo ue|d
pue ai01S




POSMAD Phases and Activities

The acronym POSMAD is used to help
remember the six phases—Plan, Obtain, Store
and Share, Maintain, Apply, Dispose—in the
Information Life Cycle. This table describes the

activities and provides examples of them within
each of the life cycle’s phases as they apply to
information.

* POSMAD Information Life Cycle Phases and Activities

4 INFORMATION LIFE )

CvycLe* PHASE

(POSMAD) DEFINITION EXAMPLE ACTIVITIES FOR INFORMATION

Plan Prepare for the resource. Identify objectives, plan information architecture,

develop standards and definitions.

When modeling, designing, and developing applica-
tions, databases, processes, organizations, etc.,
many activities could be considered part of the
Plan phase for information.

Obtain Acquire the resource. Create records, purchase data, load external

files, etc.

Store and Share Hold information about the Store data electronically in databases or some type
resource electronically or of file, or store as hardcopy such as a paper appli-
in hardcopy, and make it cation form.
available for use through a Share information about the resource through
distribution method. networks, an enterprise service bus, or email.

Maintain Ensure that the resource Update, change, manipulate, parse, standardize,
continues to work properly. validate, or verify data; enhance or augment data;

cleanse, scrub, or transform data; de-duplicate,
link, or match records; merge or consolidate
records, etc.

Apply Use the resource to Retrieve data; use information. This includes all
accomplish your goals. information usage: completing a transaction,

writing a report, making a management decision
from information in those reports, running
automated processes, etc.

Dispose Discard the resource when Archive information; delete data or records.
it is no longer of use.

- %

*Note: The Information Life Cycle may also be referred to as the Information Resource Life Cycle, the Data Life Cycle, the Information

Value Chain, or the Information Chain.

Source: Copyright e 2005-2008 Danette McGilvray, Granite Falls Consulting, Inc.
Excerpted from Executing Data Quality Projects: Ten Steps to Quality Data and Trusted Information™ by Danette McGilvray; published by
Morgan Kaufmann Publishers. Copyright @ 2008 Elsevier Inc. All rights reserved.



Data Quality Dimensions

A Data Quality Dimension is an aspect or feature  data and information. This table contains a quick

of information and a way to classify information  reference list of the 12 data quality dimensions
and data quality needs. Dimensions are used to  used in The Ten Steps process.

define, measure, and manage the quality of the

* Data Quality Dimensions

4 No.  DIMENSION DEFINITION
1 Data A measure of the existence, completeness, quality, and documentation of
Specifications data standards, data models, business rules, metadata, and reference data
2 Data Integrity A measure of the existence, validity, structure, content, and other basic
Fundamentals characteristics of the data
3 Duplication A measure of unwanted duplication existing within or across systems for a
particular field, record, or data set
4 Accuracy A measure of the correctness of the content of the data (which requires an
authoritative source of reference to be identified and accessible)
5 Consistency and A measure of the equivalence of information stored or used in various data
Synchronization stores, applications, and systems, and the processes for making data equivalent
6 Timeliness and A measure of the degree to which data are current and available for use as
Availability specified and in the time frame in which they are expected
7 Ease of Use and A measure of the degree to which data can be accessed and used and the
Maintainability degree to which data can be updated, maintained, and managed
8 Data Coverage A measure of the availability and comprehensiveness of data compared to
the total data universe or population of interest
9 Presentation A measure of how information is presented to and collected from those who
Quality utilize it. Format and appearance support appropriate use of information.
10 Perception, Rele- A measure of the perception of and confidence in the quality of the data;
vance, and Trust the importance, value, and relevance of the data to business needs
11 Data Decay A measure of the rate of negative change to the data
12 Transactability A measure of the degree to which data will produce the desired business
L transaction or outcome

Source: Copyright e 2005-2008 Danette McGilvray, Granite Falls Consulting, Inc.

Excerpted from Executing Data Quality Projects: Ten Steps to Quality Data and Trusted Information™ by Danette McGilvray; published by

Morgan Kaufmann Publishers. Copyright e 2008 Elsevier Inc. All rights reserved.




Business Impact Techniques

Business Impact Techniques use qualitative and The figure below the table shows a contin-
quantitative measures for determining the effects ~ uum of the relative time and effort to determine

of data quality on the business. The table contains ~ business impact for each technique from gen-
a quick reference list of the eight Business Impact  erally less complex and taking less time (tech-
Techniques used in the methodology—Ten Steps  nique 1) to more complex and taking more time

to Quality Data and Trusted Information™. (technique 8).

Business Impact Techniques

4 BusiNEss IMPACT h
No. TECHNIQUE DEFINITION
1 Anecdotes Collect examples or stories about the impact of poor data quality.
2 Usage Inventory the current and/or future uses of the data.
3 Five “Whys” for Ask “Why” five times to get to the real business impact.
Business Impact
4 Benefit versus Cost Analyze and rate the relationship between benefits and costs of issues,
Matrix recommendations, or improvements.
5 Ranking and Rank the impact of missing and incorrect data on specific business
Prioritization processes.
6 Process Impact lllustrate the effects of poor-quality data on business processes.
7 Cost of Low-Quality Quantify the costs and revenue impact of poor-quality data.
Data
8 Cost—Benefit Analysis ~ Compare potential benefits of investing in data quality with anticipated
costs, through an in-depth evaluation. Includes return on investment
(ROI)* —profit from an investment as a percentage of the amount invested.
. /

*The phrases ROI or return on investment are often used in a general sense to indicate any means of showing some type of return
on an investment. ROl in technique 8 refers to the formula for calculating return on investment.

Less Time/Less Complex More Time/More Complex

< >
123 4 56 7 8

Business impact techniques relative to time and effort.

Source: Copyright e 2005-2008 Danette McGilvray, Granite Falls Consulting, Inc.
Excerpted from Executing Data Quality Projects: Ten Steps to Quality Data and Trusted Information™ by Danette McGilvray; published by
Morgan Kaufmann Publishers. Copyright @ 2008 Elsevier Inc. All rights reserved.



Overview of The Ten Steps Process

and data quality. The steps are shown in the
figure and described in the box.

The Ten Steps process is the approach for
assessing, improving, and creating information

3 7
Assess Prevent
1 Data | | | Future Data []
1 2 Quality 5 6 Errors
BTG Analyze Identify Develo E
Business [ | yz€ — 4 — P —» Implement
nformation Root Improvement
Need and Envi v Controls
A h nvironment Causes Plans
pproac 4 8
| Assess Correct | |
Business Current Data
Impact Errors
10
Communicate Actions and Results
é . i . i .
The Ten Steps Process—Assessing, Improving, and Creating Information and Data Quality

1. Define Business Need and Approach— quality, and to determine appropriate
Define and agree on the issue, the opportunity, investments in your information resource.
or the goal to guide all .vvork done throughout 5. Identify Root Causes—I|dentify and prioritize
the project. .Refer to this step throughout the the true causes of the data quality problems
other steps in order to keep the goal at the and develop specific recommendations for
forefront of all activities. addressing them.

2. Analyze Information Environment—CGCather, 6. Develop Improvement Plans—Finalize
compile, and analyze information about the specific recommendations for action. Develop
ronment. Document and verify the informa- recommendations.
tion life cycle, which provides a basis for

yee, P 7. Prevent Future Data Errors—Implement
future steps, ensures that relevant data are )
_ : solutions that address the root causes of the
being assessed, and helps discover root ‘
) data quality problems.
causes. Design the data capture and assess-
ment plan. 8. Correct Current Data Errors—Implement

3. Assess Data Quality—Evaluate data quality steps to make appropriate data corrections.
for the data quality dimensions applicable to 9. Implement Controls—Monitor and verify
the issue. The assessment results provide a the improvements that were implemented.
basis for future steps, such as identifying root Maintain improved results by standardizing,
causes and needed improvements and data documenting, and continuously monitoring
corrections. successful improvements.

4. Assess Business Impact—Using a variety 10. Communicate Actions and Results—
of techniques, determine the impact of poor- Document and communicate the results of
quality data on the business. This step pro- quality tests, improvements made, and results
vides input to establish the business case for of those improvements. Communication is so
improvement, to gain support for information important that it is part of every step.

- J

Source: Copyright e 2005-2008 Danette McGilvray, Granite Falls Consulting, Inc.
Excerpted from Executing Data Quality Projects: Ten Steps to Quality Data and Trusted Information™ by Danette McGilvray; published by
Morgan Kaufmann Publishers. Copyright @ 2008 Elsevier Inc. All rights reserved.



Definitions of Data Categories

Data categories are groupings of data with  data categories. These definitions were jointly
common characteristics or features. The table  created by Danette McGilvray and Gwen Thomas,
that starts here and continues on the next page  president of the Data Governance Institute.
includes definitions and examples for major

Definitions of Data Categories

e N\
DAta CATEGORY DEFINITION

Master Data Master data describe the people, places, and things that are involved in an organiza-
tion’s business.

Examples include people (e.g., customers, employees, vendors, suppliers), places (e.g.,
locations, sales territories, offices), and things (e.g., accounts, products, assets, docu-
ment sets).

Because these data tend to be used by multiple business processes and IT systems,
standardizing master data formats and synchronizing values are critical for successful
system integration.

Master data tend to be grouped into master records, which may include associated
reference data. An example of associated reference data is a state field within an
address in a customer master record.

Transactional Transactional data describe an internal or external event or transaction that takes place
Data as an organization conducts its business.
Examples include sales orders, invoices, purchase orders, shipping documents, pass-
port applications, credit card payments, and insurance claims.
These data are typically grouped into transactional records, which include associated
master and reference data.

Reference Data  Reference data are sets of values or classification schemas that are referred to by
systems, applications, data stores, processes, and reports, as well as by transactional
and master records.

Examples include lists of valid values, code lists, status codes, state abbreviations,
demographic fields, flags, product types, gender, chart of accounts, and product
hierarchy.

Standardized reference data are key to data integration and interoperability and
facilitate the sharing and reporting of information. Reference data may be used to
differentiate one type of record from another for categorization and analysis, or they
may be a significant fact such as country, which appears within a larger information
set such as address.

Organizations often create internal reference data to characterize or standardize their
own information. Reference data sets are also defined by external groups, such as
government or regulatory bodies, to be used by multiple organizations. For example,

L currency codes are defined and maintained by 1SO. )

(Continued)

Source: Copyright e 2005-2008 Danette McGilvray, Granite Falls Consulting, Inc. and Gwen Thomas. Used by permission.
Excerpted from Executing Data Quality Projects: Ten Steps to Quality Data and Trusted Information™ by Danette McGilvray; published by
Morgan Kaufmann Publishers. Copyright @ 2008 Elsevier Inc. All rights reserved.



Definitions of Data Categories (Continued)

DatA CATEGORY DEFINITION

Metadata Metadata literally means “data about data.” Metadata label, describe, or
characterize other data and make it easier to retrieve, interpret, or use
information.

Technical metadata are metadata used to describe technology and data
structures. Examples of technical metadata are field names, length, type, lineage,
and database table layouts.

Business metadata describe the nontechnical aspects of data and their usage.
Examples are field definitions, report names, headings in reports and on Web pages,
application screen names, data quality statistics, and the parties accountable for
data quality for a particular field. Some organizations would classify ETL (Extract—
Transform-Load) transformations as business metadata.

Audit trail metadata are a specific type of metadata, typically stored in a record and
protected from alteration, that capture how, when, and by whom the data were
created, accessed, updated, or deleted. Audit trail metadata are used for security,
compliance, or forensic purposes. Examples include timestamp, creator, create date,
and update date. Although audit trail metadata are typically stored in a record, tech-
nical metadata and business metadata are usually stored separately from the data
they describe.

These are the most common types of metadata, but it could be argued that there are
other types of metadata that make it easier to retrieve, interpret, or use information.
The label for any metadata may not be as important as the fact that it is being delib-
erately used to support data goals. Any discipline or activity that uses data is likely to
have associated metadata.

Additional data categories that impact how systems and databases are designed
and data are used:

Historical Data Historical data contain significant facts, as of a certain point in time, that should not
be altered except to correct an error. They are important to security and compli-
ance. Operational systems can also contain history tables for reporting or analysis

purposes. Examples include point-in-time reports, database snapshots, and version
information.

Temporary Temporary data are kept in memory to speed up processing. They are not viewed by
Data humans and are used for technical purposes. Examples include a copy of a table that
is created during a processing session to speed up lookups.

Source: Copyright e 2005-2008 Danette McGilvray, Granite Falls Consulting, Inc. and Gwen Thomas. Used by permission.

Excerpted from Executing Data Quality Projects: Ten Steps to Quality Data and Trusted Information™ by Danette McGilvray; published by
Morgan Kaufmann Publishers. Copyright @ 2008 Elsevier Inc. All rights reserved.






