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Identifying Duplicate Customers by Jim Harris 
 

Part 1 – The Symbiosis of Methodology and Technology 

 

One of the most common data quality problems is the identification of duplicate records, especially 
redundant information of the same customer throughout the enterprise. 

The need for a solution to this specific problem is one of the primary reasons that companies invest 
in data quality software and services. 

There are many data quality vendors to choose from and all of them offer viable solutions. Many of 
these solutions are driven by impressive technology using advanced mathematical techniques such 
as probabilistic record linkage theory, bi-partite graph matching algorithms, or my personal favorite, 
the redundant data capacitor, which makes identifying duplicate records possible using 1.21 
gigawatts of electricity and a customized DeLorean DMC-12 accelerated to 88 miles per hour. 

What is sometimes overlooked is that although technology provides the solution, 
what is being solved is a business problem. Technology sometimes carries with it a 
dangerous conceit – that what works in the laboratory and the engineering 
department will work in the board room and the accounting department, that what 
is true for the mathematician and the computer scientist will be true for the 
business analyst and the data steward. 

However, what truly determines that a duplicate customer has been identified is 
not what scientific techniques or mathematical models can justify, but what your 
business rules define as a duplicate customer. 

My point is neither to discourage the purchase of data quality software and services, nor to try to 
convince you which data quality vendor I think provides the superior solution – especially since these 
types of opinions are usually biased by the practical limits of your personal experience and 
motivated by the kind folks who are currently paying your salary or hourly rate. 

My goal in this guide of is to focus on data quality methodology and not data quality technology. 

I believe that an effective methodology for implementing your business rules for identifying 
duplicate customers will help you maximize the time and effort as well as the subsequent return on 
whatever technology you invest in. 

One of the recurring themes in this guide will be that the most significant challenge to solving this 
specific data quality problem is its highly subjective nature. 

Data characteristics and their associated quality challenges are unique from company to company. 
Business rules can be different from project to project within the same company. Decision makers 
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on the same project can have widely varying perspectives. All of this points to the need for having an 
effective methodology. 

Unsuccessful data quality projects are most often characterized by the business team meeting 
independently to define the requirements and the technical team meeting independently to write 
the specifications. 

Typically, the technical team then follows the all too common mantra of "code it, test it, implement 
it into production, and declare victory” that leaves the business team frustrated with the resulting 
"solution.” 

Successful data quality projects are driven by an executive management 
mandate for business and technical teams to forge an ongoing and 
iterative collaboration throughout the entire project.  

The business team usually owns the data and understands its meaning and 
use in the day to day operation of the enterprise and must partner with 
the technical team in defining the necessary data quality standards and 
processes. 

During the business requirements phase of the project, some form of the 
following question will be asked: 

"How do you define a duplicate customer?” 

This is a critically important question – however, without an effective methodology, it can also prove 
to be a frustratingly difficult question. The participants in the requirements gathering process will 
most often respond with an answer that falls into one of the following two categories: 

 

Category 1: "A duplicate customer is a duplicate customer.” 

In this category, the answer takes some form of stating that a duplicate customer occurs when the 
exact same information is repeated on multiple records, either within the same system or across 
multiple systems. 

Sometimes, this answer is passive-aggressively provided by participants who doubt that such a 
problem could be prevalent in their systems. This "data denial” is not necessarily a matter of blissful 
ignorance, but is often a natural self-defense mechanism from the data owners on the business side 
and/or the process owners on the technical side. No one likes to feel blamed for causing or failing to 
fix the data quality problem. This is one of the many human dynamics that is missing from the 
relative clean room of the laboratory where the technology was developed. Your methodology must 
consider the human factor because it will be the people involved in the project, and not the 
technology itself, that will truly make the project successful. 

Other times, this answer is conservatively provided by participants who are concerned that being 
aggressive in identifying duplicate customers will negatively impact business decisions after 
duplicates are consolidated (either physically removed or logically linked). This answer is motivated 
by the fact that there is generally far greater concern about "false positives” than "false negatives” 
resulting from duplicate identification.  

But what are false positives and negatives? 

 False positives occur when a group of duplicates are identified that do NOT represent the 
same customer 

Unsuccessful data quality 
projects are most often 

characterized by the business 
team meeting independently to 
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 False negatives occur when actual redundant representations of the same customer are NOT 
identified 

Later, we will look at data examples that illustrate both of these scenarios and why the harsh reality 
is that they can and will occur regardless of the technology or methodology. 

 

Category 2: "Isn’t that what we are paying you to do for us?” 

In this category, the answer takes some form of stating that identifying duplicate customers is either 
what the vendor’s software is supposed to do clairvoyantly, or that the vendor’s services team 
should just implement their proven methodology that worked for other clients in similar industries. 

In the former case, it may be that the salesperson successfully "blinded them with science” to have 
such high expectations of the software. I am not trying to accuse salespeople of Machiavellian 
machinations (even though we have all encountered a few who would shamelessly sell their 
mother’s soul to meet their quota) – as I stated earlier, all data quality vendors have viable solutions 
driven by impressive technology. 

In the latter case, the participants may share my belief that it is the symbiosis of technology and 
methodology that leads to implementation success. However, the project team must still participate 
in the definition of the business rules and not simply send the vendor off to "do the voodoo that 
they do so well.” 

Both categories of responses (but especially Category 1) help emphasize the importance of my first 
recommendation – defining the business rules to identify duplicate customers can not be 
accomplished via a theoretical exercise. 

Customer duplication is not a theoretical problem – it is a real business problem that negatively 
impacts the quality of decision critical enterprise information. Data-driven problems require data-
driven solutions. Business rules are best illustrated by data examples. And I mean examples in the 
true definition of the word – real data from one or more of the project’s actual data sources that 
exemplify the problem and not data metaphors that may meaningfully demonstrate the problem but 
are nonetheless fictional. 

Therefore, it is highly recommended that before the requirements 
gathering phase, some preliminary analysis is performed on a 
representative sample of data from one or more of the project’s 
actual data sources. This preparation of effective data examples will 
enable a far more productive discussion of the business rules. 
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Part 2 – The Importance of Data Analysis 

In Part 1 we explored why a symbiosis of technology and methodology is necessary when 
approaching this common data quality problem.  

In addition, I also recommended performing a preliminary analysis on a representative sample of 
real project data in order to prepare effective examples for defining your business rules. 

In Part 2, I will use data metaphors (i.e. fictional examples) to illustrate the importance of real data 
analysis as well as the highly subjective nature of this problem. 

Specifically in this section, I will be focusing on the impact that false negatives can have on business 
rule definition. 

For simplicity, the data metaphors will use the following three customer attributes: 

1. Customer Name - only personal names 
2. Postal Address - only United States address formats 
3. Tax ID - for better fictional values, I used dates related to the customer name 

False negatives can be caused when the greater concern about false positives 
motivates a cautious approach to duplicate identification.  

This approach leads many projects to adopt a strategy allowing only exact 
matches. Therefore, let’s begin by looking for duplicates where the exact same 
information is repeated on multiple records – meaning where all attributes are 
populated and have the same value. 

Please refer to the example on the next page: 

 

False negatives can be 

caused when the greater 
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Would you argue that these are NOT duplicate customers? 

Now you have an important choice – either you: 

 Take the blue pill – stop reading and be content with implementing an exact match strategy 
and at least some of your duplicate customers will be identified 

 Take the red pill – stay in Wonderland and I will show you just how deep the rabbit hole 
goes... 

You have chosen wisely – so let’s get back to the future of identifying duplicate customers: 

 

 
 

Exact matching missed the last three records – do you think that all five are duplicates of the same 
customer? 

The abbreviation of first and middle names is a common challenge: 

 Does a matching Tax ID guarantee that a variation is a duplicate?  
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 What about when Tax ID is missing?  

An additional challenge that can occur with abbreviated first names: 

 

 

 

 Without Tax IDs, could you determine who Keys 223 & 233 should match?  

 If both were missing Tax ID, would they then be considered duplicates of each other?  

 

Name and address variations can combine to present additional challenges: 

 

 

 

 Is Key 153 an old postal address for the same customer? If postal validation confirms for Key 
242 that "Riverside Drive” was renamed "John F. Kennedy Drive” would that make the name 
variation more acceptable? 

 Do Keys 154 & 243 represent a possible nickname or another family member using the same 
Tax ID?  

 Did you notice the transposed numbers in Tax ID on Key 243?  
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If so, did you give any partial credit? Marriages can be good for people but possibly bad for their 
data: 

 

 

 

 Did the hyphenated last name on Key 252 help you overcome the change of address and 
missing Tax ID?  

 How do you know if Keys 261 and/or 262 are truly the same customer as Key 263?  

 

In closing, please carefully consider the following pairs of records: 

 

 

 

One of these pairs is a potential false negative caused by a pseudonym and the other is a potential 
false positive.  

 Even if you know which is which, how do you define a business rule for this scenario? 

 What other data metaphors can you think of that would illustrate the challenge of false 
negatives?  

 

In Part 3 of this guide: We look at data metaphors that illustrate why some of the business rules that 
you just defined for resolving false negatives could result in creating the false positives that you 
started out trying to avoid. 
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Part 3 – False Positives and Business Rule Definition 
 

 In Part 2, data metaphors (i.e. fictional examples), illustrated the importance of using a detailed, 
interrogative analysis of real project data in your approach to identifying duplicate customers.  

I explained how the greater concern about false positives could motivate you to take a cautious 
approach that can cause false negatives, especially when you restrict yourself to using only exact 
matching techniques. 

In Part 3, additional data metaphors will illustrate the impact that false positives can have on 
business rule definition. 

Again, for simplicity, the data metaphors will use the following three customer attributes: 

1. Customer Name – only personal names. 
2. Postal Address – only United States address formats. 
3. Tax ID – for better fictional values, I used dates related to the customer name. 

Your business rule adjustments for preventing false negatives can result in linking records of related 
(but not duplicated) customers. Sometimes, these false positives may reveal meaningful data 
relationships that are useful in other enterprise information initiatives. 

Let’s begin by looking at some false positives caused by a matching Tax ID and/or postal address: 

 

 

 

For Keys 312 & 313, do you think the matching Tax ID and similar name indicate possible duplication 
of Key 311 despite the different postal address? 
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For Keys 322 & 323, do you think the exact same postal address and similar name indicate possible 
duplication of Key 321 despite the missing Tax IDs? 

What about Keys 331 – 333, where completely different names have the exact same postal address 
and Tax ID? 

A common challenge is the same family name and the exact same postal address: 

 

 

 

 Do you think Key 413 a duplicate of Key 412 or a son named after both of his parents? 

 Do you think Keys 421 – 423 are duplicates caused by multiple pseudonyms or a son, father 
and grandfather living in the same house? 

 Without Tax IDs, Keys 431 & 432 can only be differentiated by generation (i.e. "Jr.” indicating 
Junior and "Sr.” indicating Senior), however do you think Key 433 a duplicate for either of 
them? 

 Keys 441 & 442 might only be differentiated by gender, but what about Key 443? 

An additional complexity that can occur with families at the exact same postal address: 

 

 

You may find it useful to first split the compound customer names into separate records:  
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Performing this split reveals two potential pairs (511-b/512-a & 512-b/513-a) with the exact same 
name and postal address but completely different Tax IDs – are these duplicates?  

How many customers do you think are represented by Keys 511 – 513? 

Keys 411 – 513 are also examples of a non-duplicate data relationship commonly referred to as a 
family household, where multiple distinct customers are linked for having the same family name and 
the same postal address. This relationship is useful in marketing programs that target family units 
(e.g. vacation packages, mobile phone plans) or that target the head of a household (i.e. customers 
making purchasing decisions). 

A common family name and street name can combine to present an additional challenge: 

 

 

 

Do you think that any are duplicates of the same customer(s) or relate the same family 
household(s)? 

 

 

 

In closing, please carefully consider the following groups of records: 
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Do you think that any are duplicates of the same customer(s)? 

Keys 711 – 744 (as well as Keys 321 – 513) are also examples of a non-duplicate data relationship 
commonly referred to as a geographic household, where multiple distinct customers are linked for 
having the same postal address. This data relationship is useful in mass mailing programs that 
benefit from the cost savings of eliminating redundant deliveries to the same postal address. 

 What other data metaphors can you think of that would illustrate the challenge of false 
positives? 

 What other meaningful data relationships can you think of that may be revealed by false 
positives? 

In Part 4 we will discuss recommendations for documenting your business rules as well as setting 
realistic expectations about the first iteration of application development and guidelines for the 
necessary collaboration of the business and technical teams throughout the entire project. 
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Part 4 – Business Rule Documentation and Application 
Development Expectations 
 

So far in this guide, we have discussed: 

 Why a symbiosis of technology and methodology is necessary when approaching the 
common data quality problem of identifying duplicate customers 

 How performing a preliminary analysis on a representative sample of real project data 
prepares effective examples for discussion. 

 Why using a detailed, interrogative analysis of those examples is imperative for defining 
your business rules 

 How both false negatives and false positives illustrate the highly subjective nature of this 
problem 

Now we discuss recommendations for documenting your business rules as well as setting realistic 
expectations about application development and guidelines for the necessary collaboration of the 
business and technical teams throughout the entire project. 

Business Rule Documentation 

The goal of a business requirements document (BRD) is to provide clear definitions of business 
problem statements that include associated solution criteria. Although your project’s BRD will 
obviously contain other necessary material, here are a few recommendations for documenting your 
business rules for identifying duplicate customers: 

1. Include data examples – parts 2 and 3 of this guide illustrated the effectiveness of examples 
for facilitating discussion. They should also be included in the documentation. Data 
examples convey business rules far better than either concise (but esoteric) statements, or 
detailed (but verbose) pages of attempted explanation. 

2. Accentuate the negative – although it may sound counterintuitive, it is simply easier to 
explain something when you don’t like it. Recall your answers to the questions in parts 2 and 
3 of this guide. When you looked at records that you believed should be considered 
duplicates, did you feel the need to justify your decision with an elaborate explanation? 
Compare that with your reaction when you looked at records that you believed should NOT 
be considered duplicates. This effect is known as "negativity bias” where bad evokes a 
stronger reaction than good in the human mind – just compare an insult and a compliment, 
which one do you remember more often? Therefore, focus on documenting the rules that 
identify what is NOT a duplicate customer. 

3. Avoid technology bias – it is often easier to define your business rules before vendor 
evaluation. Knowing how the vendor’s software works can sometimes cause a "framing 
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effect” where rules are defined in terms of software functionality, framing them as a 
technical problem instead of a business problem. Remember that all data quality vendors 
have viable solutions driven by impressive technology. Therefore, focus on stating the 
problem and solution criteria in business terms. 

Application Development Expectations 

Too many data quality initiatives fail because of lofty expectations, unmanaged scope creep, and the 
unrealistic perspective that problems can be permanently "fixed” as opposed to needing eternal 
vigilance.  

Here are a few recommendations for setting realistic expectations for application development: 

1. Plan for multiple iterations – in order to be successful, application development must 
always be understood as an iterative process. ROI will be achieved by targeting well defined 
objectives that can deliver small incremental returns that will build momentum to larger 
success over time. Projects are easy to get started, even easier to end in failure and often 
lack the decency of failing quickly. Just like any complex problem, there is no fast and easy 
solution for data quality. 

2. Prepare for more reviews – review of preliminary data analysis was used to help discuss and 
document your business rules. Additional reviews are necessary during application 
development in order to refine the matching criteria before implementation. Also, most 
implementations will include logic for identifying scenarios of uncertainty that require 
manual review. 

3. Focus on the data – every vendor’s software has some way to rank match results (e.g. 
numeric probabilities, weighted percentages, confidence levels). Ranking is often used as a 
primary method in differentiating the three possible result categories: (1) automatic 
matches, (2) automatic non-matches, and (3) potential matches requiring manual review. 
Although this functionality is necessary, it can sometimes be a distraction when reviewers 
become obsessed with ranking to the point that they actually ignore whether or not records 
have been properly categorized. First and foremost, focus on the data (e.g. are the 
"automatic matches” truly duplicates?). Modifying matching criteria is where science meets 
art. Perform trending analysis on the effects caused by changing criteria to guard against 
doing more harm than good. I have used software from most of the Gartner Data Quality 
Magic Quadrant and many of the so-called niche vendors. Without exception, I have always 
been able to obtain the desired results by staying focused on the data. 

4. Perfection is impossible – it doesn’t matter if your vendor’s match algorithms are 
deterministic, probabilistic, or even supercalifragilistic. The harsh reality is that false 
negatives and false positives can be reduced, but never eliminated. A relentless quest to find 
and fix every one of them is a self-defeating cause. Although this is easy to accept in theory, 
it is notoriously difficult to accept in practice. For example, let’s imagine that your project is 
processing one billion records and that exhaustive analysis has determined that the results 
are correct 99.99999% of the time, meaning that incorrect results occur in only 0.00001% of 
the total data population. Now, imagine conducting a review by explaining the statistics but 
providing only the 100 exception records. Do not underestimate the difficulty that the 
human mind has with large numbers. Also, don’t forget about the effect of negativity bias. A 
focus on exceptions can undermine confidence and prevent acceptance of an 
overwhelmingly successful (but not completely perfect) implementation. 
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Team Collaboration 

As I explained in Part 1 of this guide, successful projects are driven by an executive management 
mandate for business and technical (i.e. IT) teams to forge an ongoing collaboration. Here are a few 
recommendations for fostering that collaboration: 

1. Provide leadership – not only does the project require an execute sponsor to provide 
oversight and arbitrate any issues of organization politics, but the business and IT must each 
designate a team leader for the initiative. Choose these leaders wisely. The best choice is not 
necessarily those with the most seniority or authority. You must choose leaders who know 
how to listen well, foster open communication without bias, seek mutual understanding on 
difficult issues, and truly believe it is the people involved that make projects successful. Your 
team leaders should also collectively meet with the executive sponsor on a regular basis in 
order to demonstrate to the entire project team that collaboration is an imperative to be 
taken seriously. 

2. Formalize the relationship – consider creating a service level agreement (SLA) where the 
business views IT as a supplier and IT views the business as a customer. However, there is no 
need to get the lawyers involved. My point is that this internal strategic partnership should 
be viewed no differently than an external one. Remember that you are formalizing a 
relationship based on mutual trust and cooperation. 

3. Share ideas– foster an environment in which a diversity of viewpoints is freely shared 
without prejudice. For example, the business often has practical insight on application 
development tasks, and IT often has a pragmatic view about business processes. Consider 
including everyone as optional invitees to meetings. You may be pleasantly surprised at how 
often people not only attend but also make meaningful contributions. Remember that you 
are all in this together. 

In Part 5 of this guide: We will discuss topics related to duplicate consolidation, including physical 
removal vs. logical linkage, techniques for creating a "best of breed” representative record for 
duplicates, and consolidation vs. cross population where the representative record is used to update 
duplicates with a consistent representation of the highest quality data available. 
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Part 5 – Record Consolidation and Creating “Best of Breed” Records 

So far in this guide, we have discussed: 

 Why a symbiosis of technology and methodology is necessary when approaching the 
common data quality problem of identifying duplicate customers 

 How performing a preliminary analysis on a representative sample of real project data 
prepares effective examples for discussion 

 Why using a detailed, interrogative analysis of those examples is imperative for defining 
your business rules 

 How false negatives and false positives illustrate the highly subjective nature of this problem 
 How to document your business rules for identifying duplicate customers 
 How to set realistic expectations about application development 
 How to foster a collaboration of the business and technical teams during the entire project 

In this part, the fifth and final part in the guide, we will discuss topics related to duplicate 
consolidation, including techniques for creating a "best of breed” representative record for 
duplicates, physical removal vs. logical linkage, and consolidation vs. cross population. 

 

E Pluribus Unum – Out of Many, One 

We will use the following data metaphors from Part 2 of this guide: 
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Consolidation evaluates groups of identified duplicate records and creates one representative record 
for each group. 

 

Creating a "Best of Breed” Representative Record 

Typically, consolidation creates the representative (i.e. "best of breed”) record using one of two 
techniques: 

1. Record Level Consolidation – choosing one complete record from within the group 
2. Field Level Consolidation – constructing fields from potentially different records from within 

the group 

The business rules for performing consolidation can vary as much as the business rules for 
identifying duplicate customers. The selection criteria are usually fairly straightforward, however 
complexity can be caused when multiple criteria with nested levels of tie-breakers are needed to 
choose or construct the "best of breed” data for the group. 

Although not a comprehensive list, here are some of the most common selection criteria: 

 

Completeness For record level consolidation, this usually means selecting the record with the 
highest number of populated fields.  

For field level consolidation, this usually means selecting the fields with the 
longest values. 

Frequency More common in field level consolidation where the most frequently occurring 
value is selected for a given field. However, it can be used in record level 
consolidation to select the record that has the most frequently occurring 
combination of values across fields. Either way, the assumption is that the most 
frequently occurring value indicates preferred information. 

Recency For record level consolidation, this usually means selecting the record most 
recently updated. For field level consolidation, this usually means selecting the 
field value from the record most recently updated. Either way, the assumption is 
that the most recent update contains reliable information. 

Source More common in record level consolidation to select the record that originated 
in a preferred source system. However, it can be used in field level consolidation 
to select the value for a given field from the record that originated in a preferred 
source system. 
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Examples of Record Level Consolidation: 

 

  

Choosing a record based on the most frequently occurring combination of values across fields: 

 

  

Examples of Field Level Consolidation: 

 

  

Constructing a record based on selecting the fields with the most complete (longest) values: 
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"Frankenstein Consolidation" 

Field level consolidation is sometimes referred to as "Frankenstein consolidation” since constructing 
fields from different records within the group can assemble an "unnatural data monster” by creating 
an invalid combination of field values. This concern typically makes record level consolidation the far 
more common consolidation technique. 

Physical Removal vs. Logical Linkage 

Typically, consolidation is implemented using one of two techniques: 

1. Physical Removal – where the group of identified duplicate records is replaced with the 
representative record, meaning either the duplicate records are actually deleted from the 
source system or simply excluded from the target system. Physical removal is most 
commonly associated with record level consolidation. 

2. Logical Linkage – where the group of identified duplicate records are updated with a 
reference identifier field whose value points to the identifier field value of the 
representative record, which is differentiated by either not having a reference identifier field 
value or with an additional indicator field. 

Consolidation vs. Cross Population 

An alternative strategy in consolidation is cross population, where the representative record is used 
to update the identified duplicate records with the "best of breed” data. Cross population is most 
commonly associated with field level consolidation. 

 

Typically, cross population is implemented using one of two techniques: 

1. Fill in the blanks – values from the representative record are used to update only the 
unpopulated fields in the records in the group. 

2. Create consistent values – the representative record is used to update all fields in all records 
in the group to create a single consistent representation of the highest quality data 
available. 

 

Applying "fill in the blanks” cross population using the above representative records: 
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Applying "create consistent values” cross population using the above representative records: 
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Discover More Guides on Data Quality Pro 

There are a wealth of additional guides and tutorials to help you with this topic 

on Data Quality Pro.  

Visit Data Quality Pro for more details: http://dataqualitypro.com 

 

Discover More on OCDQ Blog 

Jim Harris has written extensively on this topic over on the popular OCDQ Blog: 

http://www.ocdqblog.com 

You can contact Jim at OCDQ Blog, on twitter (@ocdqblog) or at his Data Quality Pro profile. 
 

 

Hire Jim Harris for Writing, Speaking or Consulting 

Assignments 

Did you find this guide useful and informative?  

Why not hire Jim to write or speak on similar topics for your business or carry out a consulting 

assignment within your organization? 

Please review Jim Harris’ services page for more details. 

 

 

Please Share This Guide on Twitter 

http://clicktotweet.com/oW9eS  
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