
 

  

Addressing Data 
Quality Issues 

A Practical Approach 
 
Whether your database is implemented with a sophisticated data engine to 
store and access your data or it’s designed as a simple spreadsheet, every 
database has issues with the quality of its data. After defining various data 
quality issues this whitepaper identifies methods you can begin to use 
today to improve the overall quality of your stored data. 
 

2019 

Stephen J. Michaele 
01/07/2019 



 

Addressing Data Quality Issues 1 

 

A Practical Approach | © 2019 Stephen J. Michaele 
Consulere Partners – All Rights Reserved 

 
 

What type of dirt does your  
data contain?  

I recently had the opportunity to discuss data quality issues with a colleague who’s going through a difficult time 

right now because of a conversion to a new database platform to support a sales function. His organization is 

spending a significant amount of time in a labor-intensive process to clean up customer and prospect data prior to 

the final conversion. While there are a number of programmatic steps that they’re taking to assist with cleansing the 

data, much of the final cleanup requires human intelligence and manual intervention. Having worked data 

consolidation and conversion efforts for multi-terabyte databases, I thought it would be worthwhile to outline an 

approach to understanding and improving data quality. Addressing data quality issues can be a complex process and 

this whitepaper will address several different aspects of data quality. 

Data Quality is in the Eye of the Beholder 

“Our database quality is terrible!” how many times have you heard someone say that exact phrase or something 

similar? Maybe you’ve even been told to “Fix it!” – whatever “it” is; and that’s often the most difficult part – defining 

“it.” The ultimate measure of quality is whether the data you’re storing and processing within is fit for its intended 

purpose, regardless of whether that purpose is to print an invoice, produce a tracking report, or invite someone to an 

event. That’s why there are varying views of data quality throughout an organization. The finance department that 

needs to post a check payment for a sale doesn’t care that the individual’s first name is spelled wrong in your 

database or that their address doesn’t contain their suite number as long as the check clears and the money is 

deposited. The marketing department that’s putting together a targeted campaign to market a new event very much 

cares that the mail piece they just sent first class will be returned because of an incomplete address – this increases 

their cost and reduces the campaign’s effectiveness. Don’t trick yourself into thinking that the quality of your data is 

better than it is until you evaluate its fitness across a variety of functional areas. 
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Understanding Various Types of Data Quality Issues 

When someone identifies that there are issues with a set of data or an individual piece of datum it’s necessary to be 

able to identify the specific areas of quality where the data falls short. There are many different sets of criteria that 

have been suggested for evaluating data quality but many of them contain at least three dimensions to data quality – 

these include the concepts of accuracy, timeliness, and completeness. The table below defines and provides 

examples of each utilizing name and address data. 

Quality 

Dimension 

Definition Example Issue 

Accuracy Stored data matches its 
true value 

John Smith  
112 Union St.  
NY, NY 10009 

John actually lives 
at 1123 Union St. 

Timeliness Data are current enough to 
be valid 

John Smith  
Acme Corp.  

1123 Union St.  
NY, NY 10009 

John hasn’t worked 
at Acme Corp. in 

over a year 

Completeness Fields that require data 
have values present 

John Smith  
1123 Union St.  

NY, NY 

To be complete a 
mailing address 
should contain a 

zip code 

Classification of these issues is important because there are different strategies that can be employed depending 

upon the issue. For example, missing values in an address can often be addressed by employing address correction 

software or utilizing outside cleansing services to perform or suggest corrections. Issues of accuracy often require 

some contact with an individual in order to correct the error. This may involve contact via email, phone, or another 

channel in order to obtain accurate data. Issues of timeliness may require personal contact or a set of data aging 

rules that address older data values. 

What’s important as you continue down the path of improving the data quality in your organization is to think of this 

effort as a continuing process of improvement as opposed to a project with a beginning and an ending point. 
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Identifying the causes of your data  
quality issues  

It’s not enough to just understand that you have data quality issues or even to be able to classify them – you have to 

be able to put in place processes, programs, and standards to proactively address the issues and improve the quality 

of your data over the long term. I had the pleasure of working with an expert in the field of data quality at Bell Labs 

to set up a data quality program for AT&T’s Consumer Services division. Dr. Thomas Redman is now the President of 

Navesink Consulting, focusing on data quality. The author of numerous papers and three published books on data 

quality, Tom is well known for his practical approaches to addressing quality issues. I’ll use one of his analogies here 

to establish a framework for identifying the causes of data quality issues. For a more complete discussion see the 

book “Data Quality – A Field Guide.” 

A Database is Like a Lake 

Whether it’s a large or small database, let the water in the lake represent your data. Any streams of water flowing 

into your lake from upstream are sources of data (as well as sources of pollution) and any streams of water flowing 

out of your lake downstream are outputs of your database to other information consumers or processes. If you 

wanted to address the fact that you have a polluted lake you could: 

1. Clean the entire lake – Set this up as a major project and pay someone or get volunteers to help you filter 

the lake water and put it back into the lake 

2. Clean small amounts of water each day – Possibly filter water where it enters the lake or just before the 

water is used 

3. Identify the sources of pollution and eliminate or mitigate them  

There are advantages and disadvantages to each approach. The major advantages of the first two approaches are 

that they are easy to understand and explain (people get the idea of cleaning pollution); it’s usually easy to get 

started (identify your resources and some simple processes to follow and start getting that lake clean); and resources 

used could be relatively inexpensive (temp help, interns, or volunteers could be used to help clean the lake – not a 

lot of institutional knowledge is required). The major disadvantage of both these approaches is that neither 

addresses the sources of the pollution – so while you’re busy cleaning the lake; more polluted water is flowing into it 

on a daily basis. This is why you sometimes hear people complain “Didn’t we just do a major clean up a few months 
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ago?” Obviously, the preferred method is to deal with the sources of pollution. However. even if those are effectively 

dealt with you still have a polluted lake that needs to be addressed. A complete solution will typically involve all three 

types of activities. 

Start at the Beginning 

Where does your data come from and how do you begin to prioritize quality issues to address? Have you ever 

thought about all of the sources of data that flow into your database? I’m sure you know these sources exist but are 

they documented and do you have business rules that identify how the quality of this data will be controlled? The 

beginning of such a list might look like this: 

1) Internal 
i) Customer Service 
ii) Membership Department 
iii) … 

2) External 
i) Web Forms 

(a) Requests for Information 
(b) Web Login Requests 
(c) … 

ii) Transactions 
(a) Registrations 
(b) Orders 
(c) Memberships 
(d) … 

iii) Partners 
(a) Outsourced Registrations 
(b) Sponsorship Sales 
(c) Telemarketing Updates 
(d) … 

 

The graph at the right of the list is an example showing the relative impact of the various sources of data on a 

database based upon how many records are either added or updated by that source. While it’s certainly possible that 

there’s no correlation between the number of records impacted by a process and the quality of the data touched by 

those processes, it’s unlikely that there are any input processes that don’t cause some data quality issues. The chart 

at the right therefore gives you a good starting point to begin examining your processes. You can always look at 

other methods for prioritizing your work. For example, if you know you’ve got data quality issues related to financial 

data, it might make more sense to rank your processes based upon the dollar impact that the transactions have on 

the organization. If your quality problems relate more to membership data as opposed to overall customer data you 
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could focus your initial efforts on those processes that impact member data the most. The key is to find a starting 

point that will begin to address your highest value pain points. 

What are your Standards? 

Now that you’ve got a couple of processes to begin working on to improve your data quality you need to ask yourself 

the following question: “How is my current stored data deficient in quality?” In order to answer this question, you 

need to have a set of quality standards related to your data. These standards and rules may be second nature to 

your internal data entry personnel but are they documented and are they used when building automated processes 

and interfaces that allow data into your database. Are they sitting behind your web forms validating the data being 

entered? Have they been communicated to your outsourced partners that either input data directly into your 

database or provide data on either a transactional or a bulk basis? Are there quality metrics built into your 

agreements with these partners or do you accept whatever data they provide you and address any quality issues 

before you load the data? If you have little or no documented standards for what quality data means to your 

organization then it’s difficult to build a comprehensive data quality program. 

What do I mean by standards? If you’ve ever had issues with discrepancies in dollar amounts showing up on 

different financial reports, you may have experienced an issue related to data standards. Data are a vital asset to any 

company or organization and therefore anyone who has access to input, update, or report data needs to ensure that 

all data is input accurately, maintained on a regular basis, and reported on according to some standard definitions. 

I’ve had clients that have pointed to discrepancies in revenue and income reports as an indicator that they had 

inaccurate data in their systems. In fact, the data was fine…the reports were wrong. As a simple example, some 

reports that purported to show revenue or income were actually using different organizational definitions of the two 

terms. We found that an organization responsible for one report had left out a particular expense from their 

calculations since it wasn’t a direct expense of theirs. Of course, the reports based on different definitions would 

never match. 
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At a minimum, a data standard should include the following items: 

Item Name What do you want to call this data item? The name should be easily recognizable to the users of 

the data. 

Description The description should be brief but detailed enough so that everyone understands it’s meaning 

and usage. 

Alias(es) Are there other names by which this data item is known. For example, if the data item is Income, 

aliases might be Net Income, Profit, or Total Earnings. 

Data Type Is the data alphabetic, integer (whole number), real (decimal number), a date, …? 

Data Format For example, the format of a Social Security Number could be represented as NNN-NN-NNNN 

where N represents a single digit in the range 0-9. 

Data Range or 

Values 

Are there minimum and/or maximum values for a piece of data? For example, unless you have 

individuals in your organization who are over 100 years old (or maybe infants) you might set a 

minimum or a maximum on a birth date value. 

Calculations Not every piece of data requires calculations, but for those that do, the method of calculation 

should be clearly defined. 

Data Steward The individual responsible for the definition of a data standard. For example, a CFO would 

usually be responsible for definitions related to financial standards, while a Chief Marketing 

Officer might define what the organization means when it speaks of customers, clients, or 

prospects. 

Approval Date The date the standard was last reviewed and approved. 
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Developing the processes for  
quality improvement 

Hopefully by now, as we reach the end of this whitepaper, 

you’re convinced that you should be taking steps to address 

data quality within your organization. This last section 

discusses identifying the causes of data quality issues. 

Chuck Scoggins’ quote at the right reminds us that poor-

quality data has a cascading effect, as its impact is felt 

across multiple processes throughout the organization. This 

section addresses some of the processes you can develop to 

help improve the quality of your data. 

Multiple processes will be 
necessary 

Since quality issues impact multiple processes, you’ll need to involve individuals throughout your organization in 

order to effectively address these issues. Some of the improvement processes that you define can be automated with 

the help of your internal or external IT partners, others will be manual in nature. Your IT department can help 

develop and support the tools and methods to clean your data, but individuals within the organizations need to help 

define the scope and business rules that will govern how these processes operate. The table below identifies sample 

processes that can help address quality issues with Contact data (name and address, email, etc.). 

Process Issues Addressed Frequency Comments 

Merge/Purge Duplicate Data At least monthly – more 
frequently if possible 

• Decide what defines a 
duplicate 

• Manual work will be necessary 
to address suspect duplicates 

• Workflow engines or 
scheduled scripts can be 
helpful tools 

Chuck Scoggins 
Hilton Hotels 

VP of Distribution CRM 
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Process Issues Addressed Frequency Comments 

Member/Non-
Member 
Company 
Collapse 
(trade 

associations) 

Duplicate Company 
Records 

At least monthly – more 
frequently if possible 

• Trade associations often have 
duplicate company records 

• Decide what defines a 
duplicate company record 

• Manual work will be necessary 
to address suspect duplicates 

• Workflow engines or 
scheduled scripts can be 
helpful tools 

Data Aging Older and Potentially 
Inaccurate Data 

At least quarterly • Archive older data with no 
activity (transactions, contact 
updates, inquiries, etc.) 

• Decide time period for aging 
(e.g. data more than four 
years old) 

• Define what “No Activity” 
means to your organization 

• Workflow engines or 
scheduled scripts can be 
helpful tools 

Periodic 
Telemarketing 

Updates 

Missing or 
Inaccurate Data 

Depends upon available 
resources and budgets 

• Clearly define business rules 
for capturing quality data 

• If a function is outsourced be 
sure to create definitions for 
importing data back into your 
database 

Membership 
Roster 

Verifications 
(trade 

associations) 

Older Data / Missing 
or Inaccurate Data 

At least annually on 
renewal of membership 

• Roster updates can be part of 
renewal package 

• Allowing for updates via the 
web can make it easier for 
some organizations 

• Data aging rules (mentioned 
above) can help address old 
data for larger member 
organizations that won’t 
update rosters 

Updates on 
Inbound Calls 

All Quality Issues Ongoing • Individuals calling into an 
organization represent a 
perfect opportunity to check 
the quality of their data 

• Create standards for checking 
data on inbound calls 

• Have your system alert 
customer representatives on 
missing data that might exist 
for that individual 

Address 
Standardization 
and Correction 

Incorrect Addresses On Data Entry or Bulk 
Basis 

• Address correction and 
standardization software can 
address this or external 
services can be used 
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Process Issues Addressed Frequency Comments 

NCOA 
Processing 

Old Address Data Recommended Quarterly • Required for complying with 
USPS “Move Update” 
requirement 

• Can be processed externally 
or consider automated 
products that you can 
implement yourself 

Nixie Processing Inaccurate Address 
Data 

As mail is returned • Develop business rules for 
dealing with first class 
returned mail 

This is not meant to be a comprehensive list but rather to provide a framework for identifying your own processes to 

address your individual data quality issues. 

Don’t forget about metrics 

Metrics can help you both sell the need for data quality 

improvements within your organization and show the impact of 

your improvement efforts. While you might not be able to define 

a metric for all improvement activities there are several items 

that are easy to measure. For example: 

• How many mail pieces do you send out and how many 

are returned? Capturing a baseline rate and tracking 

over time as data is cleansed can provide a quantitative 

cost savings. 

• What percentages of records have missing or invalid 

email addresses? How many marketing emails are sent 

and what is your bounce back rate? A focus on data 

quality can help reduce this rate. 

• What percentage of your total database is made up of duplicate records? What is your definition of a 

duplicate record? 

• What percentages of records are updated on an annual basis and what percentage of records in your 

database haven’t been updated over a one, two, or three-year period. 

Dr. H. James Harrington 
Author & Quality Guru 

Chairman – Harrington Institute 
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By looking at your processes and getting individuals within your organization involved in the improvement process 

you can develop metrics that matter to your business and can clearly show the value of your improvement efforts. 

Good luck as you begin the journey of improving the quality of your data! 

 

 

 

 
For more information, or for a free initial consultation related to your data quality efforts, please 

contact me via email at smichaele@consulerepartners.com or by phone at (732) 798-5965. 

mailto:smichaele@consulerepartners.com
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