
CDMP Study Group

SESSION 5 – DATA QUALITY

August 19, 2020

Laura Sebastian-Coleman, Ph.D., CDMP
Advisor to the DAMA New England BOD 
Email: lsebastiancoleman@gmail.com



AGENDA

• Facilitator Introduction

• Introductory Note

• Chapter 13:  Data Quality
• Homework questions – preliminary discussion

• Review goals, drivers, principles, along with a bunch of lists 

• Approach to studying – comments throughout

• What’s not here 

• Q & A

• Next Session

New England Data Management Community



Facilitator

New England Data Management Community

Laura Sebastian-Coleman, Ph.D., CDMP

 DQ Lead, Health Care DG COE, Aetna/CVS Health

 DAMA New England Board Advisor

 Production Editor, DMBOK2

 Author: 

 Navigating the Labyrinth

 Measuring Data Quality for Ongoing Improvement

CONTACT INFO:
EMAIL:  lsebastiancoleman@gmail.com

PHONE:  860-983-0399



INTRODUCTORY NOTE

New England Data Management Community

This study group is offered as a service of DAMA New England for DAMA New England 
members. It not an official, DAMA International authorized training course because DAMA-I has 
not yet created an authorized trainer program.

The purpose of this group is to help prepare members to take the CDMP. We will do so by 
reviewing the content of chapters of the DMBOK2.

DAMA New England makes no claims for the effectiveness of the sessions or the ability of 
participants to pass the CDMP exam after having attended. In fact, you should plan on doing a 
lot of individual study to pass the exam.

All tables and images, unless otherwise noted, are copyrighted by DAMA or based on DAMA-
DMBOK2 tables and images. There are several in this presentation that are not in the DMBOK2.



Thinking about Chapter 13: Data Quality Management
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• Why is metadata so important to data quality management?

• What role does evolution play in data quality issues?

• What are some of the obstacles to data quality improvement 
efforts?



Thinking about Chapter 13: Data Quality Management
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• Why is metadata so important to data quality management?
• Quality of data is a measure of the difference between 

expectations for data and the actual data
• Metadata is a means of documenting expectations
• Metadata is important to the management of any data

• What role does evolution play in data quality issues?
• Data evolves as the business evolves and technology 

evolves
• Improving it requires changes to business processes, 

technical processes, and project processes

• What are some of the obstacles to data quality improvement 
efforts?

• Culture, knowledge, funding, commitment, technology



Chapter 13: Data Quality Management Definition
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Data Quality Management includes the planning, implementation, and control of activities that quality 
management techniques to measure, assess, and improve the fitness of data for use within an 
organization.

BUSINESS DRIVERS 
 Increase data value
 Reduce risks and costs of poor-quality data 
 Improve efficiency
 Protect the organization’s reputation

GOALS
 Develop a governed approach based on customer needs
 Define standards and controls as part of the data lifecycle
 Measure, monitor, and report on data quality
 Advocate for improvement opportunities



Chapter 13: DQ Management Principles
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 Criticality: Focus on the data most critical to the enterprise and its customers. 
 Lifecycle management: Manage across the data lifecycle, from creation or procurement 
through disposal. 
 Prevention: Prevent data errors and conditions that reduce data usability 
 Root cause remediation: Remove the causes, not just the symptoms. 
 Governance: Data Governance must support the creation of high-quality data. 
 Standards-driven: Quality requirements should be defined as measurable standards.
 Objective measurement and transparency: Data quality measurements should be shared 
with stakeholders since they are the arbiters of quality.
 Embedded in business processes: Business process owners are responsible for the quality 
of data produced through their processes. 
 Systematically enforced: System owners must systematically enforce data quality 
requirements. 
 Connected to service levels: Data quality reporting and issues management should be 
incorporated into Service Level Agreements (SLA).
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PLAN: Define 
characteristics of high-
quality data

Plan
Design & 

Enable
Create / 
Obtain

Enhance Use
Store / 

Maintain

Dispose 
of

DESIGN & ENABLE: Define system and process 
controls to prevent errors and support 
ongoing data quality management

CREATE: Measure or 
inspect data to ensure 
it meets quality 
requirements

STORE/MAINTAIN: 
Monitor quality of data 
within systems and 
processes to ensure it 
continues to meet 
expectations

DISPOSE OF: Correctly 
identify and purge 
data based on 
requirements

USE: Enable a feedback 
loop that identifies ways to 
improve the quality of 
data

ENHANCE: Act on data 
quality  improvement 
opportunities

 Criticality
 Lifecycle management
 Prevention
 Root cause remediation
 Governance
 Standards-driven
 Objective measurement 

and transparency
 Embedded in business 

processes
 Systematically enforced
 Connected to service levels

Source: Navigating the Labyrinth: An 
executive guide to data management, by 
Laura Sebastian-Coleman (Technics, 2018).
Based on McGilvray (2008)



Chapter 13: DQ Management Principles drive DQM actions
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PRINCIPLE DQ MANAGEMENT ACTIVITIES

CRITICALITY Understand the role of data in the organization

PREVENTION Understand the risks associated with and technical business processes

ROOT CAUSE REMEDIATION Understand how to analyze the impact of processes on data

GOVERNANCE Implement policies that guide behavior around data

STANDARDS-DRIVEN Clarify and share common expectations for data

OBJECTIVE MEASUREMENT AND TRANSPARENCY Share relevant information about data with stakeholders

EMBEDDED IN BUSINESS PROCESSES Manage data throughout its life cycle

SYSTEMATICALLY ENFORCED Automate the enforcement of data quality

CONNECTED TO SERVICE LEVELS Ensure teams are accountable for their part of the data chain 



Chapter 13: Data Quality Dimensions
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The DMBOK2 presents several sets of dimensions of data quality.
There is no standard set. Many thought leaders have proposed sets, but no organization, including 
DAMA has then endorsed a single set. 

MODELS Presented
• Strong / Wang framework (1996): Based on customer perceptions of quality
• Redman (1996): Based on data structure and values
• English (1999): Based on inherent and pragmatic characteristics 
• DAMA Great Britain: Basis for organization is not clarified in the white paper 
• DMBOK2 Listing (2017): Common concepts, more fully defined

WHAT TO REMEMBER about Dimensions: They are a means to an end. 
• Ways to think about what it means for data to be of high quality
• Ways to measure the quality of data 
• Ways to communicate with stakeholders about issues 



Chapter 13: ISO 8000

New England Data Management Community

Question: Why does Laura Sebastian-Coleman love 
ISO 8000??

A. It defines characteristics that can be tested by any 
organization in the data supply chain to 
objectively determine conformance of the data to 
ISO 8000.

B. It has a great definition of quality data: quality 
data is “portable data that meets stated 
requirements”.

C. It recognizes that to meet stated requirements 
requires that these requirements be defined in a 
clear, unambiguous manner. 

D. All of the above, and more! 

The intention of ISO 8000 is to 

• Help organizations define what is and 
is not quality data 

• Enable them to ask for quality data 
using standard conventions

• Verify that that they have received 
quality data using those same 
standards. 

When standards are followed, 
requirements can be confirmed through 
a computer program. 



Chapter 13: Rule Types – Simplified  
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RULE TYPE APPROACH SIMPLIFIED

Definitional conformance
Confirm that the same understanding of data definitions is implemented and used properly in processes across the 
organization. Confirmation includes algorithmic agreement on calculated fields, including any time, or local constraints, 
and rollup and status interdependence rules.

Comparison to documentation

Value presence and record 
completeness

Rules defining the conditions under which missing values are acceptable or unacceptable.
Comparison to column and 
record rules for optionality 

Format compliance One or more patterns specify values assigned to a data element, such as standards for formatting telephone numbers. Data type and format rules

Value domain membership
Specify that a data element’s assigned value is included in those enumerated in a defined data value domain, such as 
2-Character United States Postal Codes for a STATE field.

Validity based on a set of 
values

Range conformance
A data element assigned value must be within a defined numeric, lexicographic, or time range, such as greater than 0 
and less than 100 for a numeric range.

Validity based on a range

Mapping conformance

Indicating that the value assigned to a data element must correspond to one selected from a value domain that maps 
to other equivalent corresponding value domain(s). The STATE data domain again provides a good example, since state 
values may be represented using different value domains (USPS Postal codes, FIPS 2-digit codes, full names), and these 
types of rules validate that ‘AL’ and ‘01’ both map to ‘Alabama.’

Validity based on a set of 
related values

Consistency rules
Conditional assertions that refer to maintaining a relationship between two (or more) attributes based on the actual 
values of those attributes. For example, address validation where postal codes correspond to particular states or 
provinces.

Validity based on a set of 
related values

Accuracy verification
Compare a data value against a corresponding value in a system of record or other verified source (e.g., marketing data 
purchased from a vendor) to verify that the values match.

Comparison to a source 
known to be accurate

Uniqueness verification 
Rules that specify which entities must have a unique representation and whether one and only one record exists for 
each represented real-world object.

Comparison to key structure

Timeliness validation Rules that indicate the characteristics associated with expectations for accessibility and availability of data. Comparison to SLAs

WHAT TO STUDY: 
• Understand the concepts behind the rule types
• Think about how you would apply them to your 

organization’s data



Chapter 13: DQ Management Obstacles and DQM actions
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GENERAL CAUSE SPECIFIC CAUSE

Lack of Leadership

Lack of Business Governance
Lack of Awareness
Difficulty in Justification
Inappropriate or ineffective instruments
Information assets not properly managed

Data Entry

Interface Issues
List entry placement
Field overloading
Training
Changes to business process
Inconsistent business process execution

Data Processing
Incorrect assumptions about data sources
Stale business rules
Changed data structures

System Design

Failure to enforce referential integrity rules
Failure to enforce uniqueness constraints
Coding inaccuracies and gaps
Data model inaccuracies
Field overloading
Temporal data mismatches
Weak Master Data Management
Data Duplication

Fixes Lack of testing 

ACTIVITY DEFINITION

Define high-quality data
Definition should be directly connected to business 
strategy.

Define a data quality 
strategy

Adopt methodologies and an organizational model 
that will work in your company and define a roadmap 
for implementing them.

Identify Critical Data and 
Business Rules

This is taking define high-quality data to the next level 
of detail, determining which data sets to concentrate 
on. 

Perform an Initial DQ 
Assessment

Compare actual data to expectations and define an 
improvement plan. Get a quick win. 

Identify & prioritize 
improvements

Expand the scope of the data you will assess and the 
potential improvements to address. 

Define goals for DQ 
improvement

Define plan for the overall DQ program. 

Develop and Deploy DQ 
Operations

Measure and monitor quality, manage DQ rules, 
manage issues, develop DQ reporting.



Chapter 13: DQ Activities
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Define approach
Prioritize data for 

improvement

Assess data and 
recommend 

improvements

 Implement 
Improvements 
and controls

Define approach 
and train team

Measure, 
Monitor, Report 

on DQ
Manage Issues

Manage DQ 
metadata

DQ IMPROVEMENT 
Define high quality data
Define data quality strategy
Identify Critical Data and Business Rules

Perform Initial data quality assessment 
Identify and Prioritize Potential Improvements Define 
Goals for Data Quality Improvement

DQ OPERATIONS 
Measure and Monitor DQ
Develop DQ reporting 

Develop Operational Procedures for Managing Data Issues
Manage DQ rules
Establish DQ SLA Note: Not a DMBOK2 drawing. LSC



Chapter 13: Assess Organizational Readiness for DQ
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• Management commitment to managing data as a strategic asset: 
Determine how well senior management understands the role that 
data plays in the organization. 

• The organization’s current understanding of the quality of its data: 
Understand the obstacles and pain points that signify poor quality 
data. 

• The actual state of the data: Find objective ways to describe the 
condition of data that is causing pain points in order to prioritize 
and act on opportunities for improvement.

• Risks associated with data creation, processing, or use: Identify the 
basis for mitigating data risks. 

• Cultural and technical readiness for scalable data quality 
monitoring: Understand the relationship between business and IT 
teams. 



Chapter 13: Data Quality Improvement Cycle 
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    DO

ACT      

• Plan: Assess the scope, impact, and priority of known issues, and 
evaluate alternatives to address them, base on analysis of the root causes 
of issues. Determine cost / benefit and prioritize. 

• Do: Address the business process and technical root causes of issues and 
plan for ongoing monitoring of data. 

• Check: Actively monitor the quality of data as measured against 
requirements. If data quality falls below acceptable levels, take action.

• Act: Address and resolve emerging data quality issues. 

Continuous improvement is achieved by starting a new cycle when
• Existing measurements fall below thresholds
• New data sets come under investigation
• New data quality requirements emerge for existing data sets
• Business rules, standards, or expectations change



Chapter 13: Issue Management 
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DIAGNOSE ISSUES
FORMULATE OPTIONS 
FOR REMDEDIATION

RESOLVE

 Isolate the issue in a 
process or data flow

 Evaluate potential 
causes: environmental 
changes, process 
changes, issues with 
external data 

 Non-technical root 
causes: improve training, 
clarify accountability

 Technical root causes: 
Modify systems, 
implement technical 
controls, introduce 
additional inspection, 
directly correct flawed 
data

 Assess the relative costs 
and merits of the 
alternatives

 Recommend one
 Plan and implement the 

resolution

TRACK and COMMUNICATE STATUS, PRIORITY, RESULTS

Note: Not a DMBOK2 drawing. LSC



Chapter 13: Magical Rewrite
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Characteristics of effective metrics include (pp. 487-88): 

• Measurability: Focused on quantifiable characteristics 
• Business relevance: Focused on characteristics that 

corelate the data to key business expectations 
• Acceptability: Associated with levels of acceptable error 

(thresholds). 
• Accountability / Stewardship: Metrics should be 

understood and approved by key stakeholders (e.g., 
business owners and Data Stewards). 

• Controllability: A metric should reflect a controllable 
aspect of the business, so that action can be taken if the 
metric is not met

• Trending: Metrics enable an organization to measure 
data quality improvement over time.

If I did it again, these would read more like … 

DQ metrics should focus on characteristics of 
data that are:

• Important 
• Quantifiable
• Actionable 

To get value from DQ metrics:

• Metrics must be monitored for changes in 
trend (improvement or deterioration)

• Results of measurements must be 
communicated to critical stakeholders  



Chapter 13: Sample questions
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Which of the following lists consists only of 
preventative, as opposed to corrective, actions to 
ensure data quality? (pp. 486-87)

A. Automated Correction, Define and enforce rules, 
Formal change control
B. Demand high quality data from data suppliers, 
Define and enforce rules, Establish data entry 
controls
C. Implement Data Governance and Stewardship, 
Manually-directed correction, Demand high quality 
data from data suppliers
D. Train data producers, Manual correction, Formal 
change control

Effective data issue management includes a 
standard vocabulary for describing issues, a process 
for analyzing them, an escalation procedure, and a 
workflow. Why are these sub-processes critical to 
issue management? (pp. 482-83)

A. Issue tracking data provides insight into the 
causes and costs of data issues
B. Issue tracking metrics provides data points to 
drive continuous process improvement efforts
C. Issue tracking data helps data consumers decide 
whether to use data 
D. All of the above



Chapter 13: Sample questions
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You are measuring the level of invalid postal codes 
on a file with customer address data. What is the 
best way to take this measurement? (p. 480)

A. Count of records where postal code is not 
present on the customer address file / Count of 
total records on the customer address file 
B. Count of records on the customer address file 
where postal code value is not a current value on 
the postal code table / Count of total records on the 
customer address file 
C. Count of records where postal code value is not a 
current value on the postal code table / Count of 
total current records on the postal code file
D. Count of duplicate records on the postal code file 
/ Count of total records on the postal code file 

When assessing the ROI for improvement efforts, 
you will need to account for (p. 477):

A. Amount of data, customers impacted, data 
sources, 

B. Criticality of data, business processes impacted, 
cost of work-arounds

C. Risks of fixing the issue, completeness of data, 
clients impacted

D. Age of data, criticality of data, IT/business 
relationship 



What’s missing, Discussion / Q&A
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Things not covered in this session: 

• Review of the context diagram / 
overview of activities

• Data Profiling 
• Root cause analysis (RCA)
• Parsing
• SPC – Statistical Process control 
• Implementation
• Metrics to show value of data 

quality management



NEXT SESSION
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Date Topic Facilitator

February 19th Chapter 1: Data Management Tony Mazzarella

March 4th Chapter 2: Data Handling Ethics Lynn Noel

March 18th Chapter 3: Data Governance Sandi Perillo-Simmons

April 1st Chapter 4: Data Architecture Laura Sebastian Coleman

April 15th Chapter 5: Data Modeling & Design Lynn Noel

April 29th Chapter 6: Data Storage & Operations Karen Sheridan

May 13th Chapter 7: Data Security Laura Sebastian-Coleman

May 27th Chapter 8: Data Integration & Interoperability Mary Early

June 10th Chapter 9: Document & Content Management Sandi Perillo-Simmons

June 24th Chapter 10: Reference & Master Data Mary Early

July 8th Chapter 11: Data Warehousing & Business Intelligence – POSTPONED Tony Mazzarella

July 22nd Chapter 12: Metadata Management Karen Sheridan

August 5th August 19th Chapter 13: Data Quality Laura Sebastian-Coleman

August 19th September 

2nd
Chapter 14: Big Data & Data Science Nupur Gandhi

September 16th Chapter 15: Data Management Maturity Assessment Laura Sebastian-Coleman

September 30th Chapter 16: Data Management Organization & Role Expectations Agnes Vega

Chapter 17: Data Management & Organizational Change Management Tony Mazzarella

October 7th Final Review Tony Mazzarella



HOMEWORK – Big Data & Data Science
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Is there a difference between Big Data and Data 
Science? 


