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the intelligent matching engine

“The ability to create, maintain
and leverage a single, trusted,
shareable "view of the truth"is
seen as an essential requirement
in commercial and noncommercial
organizations to support business

process and business intelligence.”

Gartner, Inc
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abstract

Industry reports from Forrester, Gartner, and Information Difference all indicate that contact data quality issues
are “still” costing US business billions — and industry average duplicate rates for a typical database are around
1 of every 20 records, due to human data-entry error, lack of enforced standards, or customer profile changes.

Finding duplicates in complete and correctly formatted databases has its own challenges. But as we all know
this is rarely the case. Data matching involves comparison of disparate data sources and the confluence of
various systems, data sources and collection methods. By the time a contact record is received in the database,
it's usually corrupted in numerous ways, whether by lack of standards enforcement, miskeyed data, phonetic
variations or lazy input, thus making matching a far greater challenge.

= custon _ _ _ _ _
o] v Fullname +~ Company =~ Addressl - | Address2 - Address3 - Addressd - Zip -
1 geoffrey | bauer turner broadca po box 105366 one cnn center atlanta georgia 30303
2 jeff bower ths lcnn atalnat, ga

The challenge of matching is easily appreciated by asking simple questions like: are the two records of Geoffrey
Bauer at Turner Broadcasting Systems and Jeff Bower at TBS in the illustration above the same person? You
would probably say that they are; but without extremely intelligent matching logic, this duplication would go
completely undetected.

The algorithms developed and refined by helplT systems, and incorporated into the matchIT API, deal directly
with the nuances of contact data matching and will allow you to easily find these duplicate records.

matching intelligence

helpIT systems matching logic has developed and evolved over nearly 20 years, based on the experience
gained from over 1,500 companies in 25 countries using its matching software on an enormous variety of
contact data — business and consumer. As aresult, helplT has earned the reputation of being "the deduplication
experts".

In 1991 initial implementations were focused on the stringent needs of the financial services and insurance
industries who required matching logic with extremely high accuracy, utilizing a wealth of data to assist in
matching. However, even the initial version of the helpIT matching engine allowed for less complete data
sources — and it graded matches so that direct marketers could set a lower threshold for matches, where
saving money on mailing expensive brochures was more important than extreme accuracy in combining
accounts.

Today, the matchlIT API is helping organizations detect fraud and improve database marketing and response
analysis, is powering law enforcement applications, is integrated into retail point of sale systems, and is a
functional part of many companies’ Master Data Management (MDM) efforts.
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matching alternatives

There are many software vendors using algorithms with varying approaches, such as statistical analysis of differences, pattern matching, etc. These
algorithms fall into two categories — so-called phonetic algorithms such as the Soundex and Metaphone algorithms, and approximate string matching
algorithms like the n-gram, Jaro—Winkler or Levenshtein edit distance algorithms. What they mostly have in common, is that they don’t attempt to
understand the pronunciation of the name.

The Soundex algorithm has been around a long time — it was established by the US National Archives in 1880's as a means to index the U.S.
censuses.

There are three major problems with Soundex:
* Soundex has no tolerance for random typos or misspellings, apart from vowels.
« Its phonetic routine is far too crude — it ignores vowels when the vowel is not the initial letter.
« It does not take account of context — it equates many consonant groups
e.g. C, Sand K; C can be a hard K sound or a soft S sound, but Soundex does not know which sound is being used in any name.

These issues lead to Soundex exhibiting a high propensity for false matches. To illustrate a name easily miskeyed or misheard, like Moya, could
be entered as Moir and translate to a different Soundex key; yet the names Beard, Brady and Broad (which sound quite different) all receive the
same Soundex key. Even within its supposed scope of phonetic representation, Soundex is incapable of matching some names that do sound the
same, such as Dayton and Deighton. Extrapolating these few examples across a larger universe of data, the limitations of Soundex and the scope
for missed matches and false matches become clear.

String based algorithms typically assess the difference between two

inputs by calculating the number of character additions, deletions, I Algorithm false capture vs non-capture rates )
transpositions and replacements required to transform the source 100%
string into the target.
80%
While string based algorithms provide tolerance for keying mistakes, co%

they are incapable of understanding that Bill is usually a short form
of William, that Costa and Koster sound similar, and that CNN is an 40%
acronym for Cable News Network. One approach to scoring is to

report the percentage of letters that are the same in the two records 20%
being compared e.g. Bell and Dell would get a lower percentage than %
Hernandez and Fernandez. This does not lead to effective grading SoundEx Spedis Edit Distance  Shingling Compged

of maitches i.e. it does not enable a user to set a threshold for

B Non Capture B wrong capture
matches for manual review, as in reality these two examples are b |

equally fuzzy matches.

Concatenated substring match keys can be broadly defined, but the general principle is to concatenate data to join character strings from several
cells together in another destination cell. Many, if not most, matching applications use a form of this process in conjunction with the aforementioned
algorithms. One problem for this approach is that the match rules are tied to key generation — which means every time you want to change matching
rules you need to regenerate the match key on the entire database. This can pose serious limitations and business challenges for end users when
the need to analyze or process the data is recurrent. This technique also tends to miss matches by requiring fairly long, explicit match keys, or to
report false matches when making the match keys shorter. The other significant problem with this approach is that it leads to classifying matches
without any grading — they are black or white, with no shades of gray. This means that the user does not get an opportunity to review potential
matches that may represent duplicates, or to review and question matches that are found — you either accept all the matches, or none of them.

These solutions all exhibit a tendency to miss potential duplicates and/or return a high number of false matches. This is because the match key
should be only one part of the equation. You need logic in place to assess the degree of similarity between contact records in all attributes being
compared, rather than rely solely on match keys being identical. If your match key is, say, full name, street address and zip, you will miss matches
where one record is for John Smith and the other for J Smith — or where the street address or zip differ in the slightest respect. On the other hand,
if your match key is last name + initial, street address and zip, you will wrongly match John Smith and James Smith at person level, but still miss
matches for e.g. 51 Bedford Rd, Katonah and 51 Bedford Rd, Katona.

While these different algorithms do provide some ability to locate miskeyed or misheard variations, none, independently or combined, is as effective
as the matchIT API.
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the right tool for the right job

The matchIT API ‘s algorithm is NOT a generalized matching algorithm designed to match on any type of data such as product codes, prescription
medicine names or part numbers. If you are going to match contact data effectively, you need an engine built from the ground up to deal with the
variations found in matching name and address inputs. You also need something to effectively match other contact attributes such as email address,
phone number, and date of birth, which pose different challenges. Algorithms that match contact data without understanding what makes contact
data distinctive are not effective. You wouldn’t use a hammer to drive a screw. You could, but the results tend to be ugly!

multiple techniques — one matching engine

The logic behind helpIT systems' matchIT engine is designed to link data based on an intelligent understanding of the nuances of contact data, to
achieve results that are like human perception. In order to effectively match contact data, you need to understand the context of the full contact
record — and the matchIT API is specifically designed to deal with issues not presented in any other form of data matching.

Because one methodology cannot be relied on exclusively to deal with all variations found in a typical database, matchIT uses multiple algorithms
and lexicons to ensure that all types of difference are detected, taking a 3-dimensional view of the data, never relying on any single item of data
being correct or consistent!

Acronym and initial matching
to match inconsistencies like Bill and W. (e.g. Bill Deighton and Mr. W. Dayton), and The
University of North Carolina and UNC.

Phonetic matching
to match names that sound the same such as Dayton and Deighton, or sound similar like
Hammer and Hanna.

Non-phonetic fuzzy matching
to match keying errors and transpositions (such as Wilson and Wislon) and reading errors
(such as Morton and Horton).

Name lexicons
to match names such as Bill and William.

Element matching
to match names with elements missing or reversed (e.g. Mr J R Gonzalez, Jose Gonzalez
Jr and Gonzalez Jose).

Non-standardized strings and words
data in different languages, strings abbreviated in different ways, and/or hyphenated
strings; for example (Brussel & Bruxelles, Street & St, StraRe & Str.)

Relocation of data in the incorrect field
allow for e.g. names in address lines, postal code in the city field, P.O. Box number in the
street address field, city, state, postal code in one field.

Key word identification
Business name matching requires specific logic to detect the primary words (e.g. The
State Farm Insurance Company of California matching against State Farm), and under
stand the similarity between words e.g. “Auto” and “Motors”.
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intelligent matching

The matchlIT API is comprised of three separate distinct processes (key generation,

comparison, and scoring) assembled into a common engine. The benefits include: an “The Sarbanes-Oxley Act and the
effective scoring engine which is tightly bound to the matching logic; the ability to create
persistent keys stored in the database (which translates into reduced processing times European Basel Accords as well as many

on large data sets); variable matching logic independent of the key generation, which

. . . o _ other acts, demand that information is
is extremely configurable and allows multiple levels of match (e.g. individual, family

and address, or business and contact) to be identified in one pass. accurate. In addition, organizations
Unlike competing applications and scripted queries the matchIT API does not simply recognize a needfor more (ﬁ'cti@e
compare field to field. It identifies, isolates and groups information into its logical parts, . . .

to identify and compare address or name elements as a whole while allowing other management of all kinds of information

data items to be compared in isolation. Because the matchlT APl matches address
lines as a block, it does not rely on corrected, standardized and normalized address
data to effectively locate matches. Nor does it require the same number of address inz‘elligence (BI) to MIDM.

lines in each record to compare the addresses. This is one of the matchIT API's Gartner Inc.
greatest strengths over competing products, especially when comparing across two

or more data sources.

for various purposes, from business

Some solutions compare every record against every other record. The result is a logarithmic processing curve that will slow or even crash on
higher volumes and loads. To illustrate, in order to process a 10,000 record database you would perform roughly 50 million comparisons
(10,000*5,000). While 50 million comparisons is not substantial for today’s processors, a 1 million record file would require nearly half a trillion
comparisons. The matchIT API uses intelligent clustering techniques to group candidate records together before comparing them. The result is
a highly scalable solution. We have customers processing databases in excess of 200 million records.

generate

In order to logically group the data, the matchIT API first splits freeform personal names into component parts, and generates phonetic keys
from name (including company name) and address fields. This is the Generate stage. The matchIT API's proprietary soundIT phonetic algorithm
takes account of vowel sounds and syllables in the name, whereas competing products don’t attempt to understand the pronunciation of the
name at all.

Unlike many systems, the matchIT API does not rely on any single item of data always being consistent. matchIT can match records with phonetic
or keying errors in the name, missing or partial zip codes in one or both records and one address containing elements which are not in the other
address. Some systems rely on some key items e.g. postal codes or last names, always being the same and if there are discrepancies then the
matches are not found. The matchIT API uses multiple keys to allow for some records having different postal codes, or typos in last name, etc.

However, to allow for records having multiple discrepancies in key fields, matchIT API's ETL functions extract and transform data, e.g. the postal
code is relocated from address lines to the postcode/zip field by default and matchIT can also relocate company and personal names, prefixes
and suffixes, towns/cities, counties/states, and countries to fixed fields.
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compare

Once the matchIT API generates the individual phonetic and non-phonetic keys, the data is analyzed
to pull out candidate records, using multiple match keys in consecutive passes. A match key is
something that groups of records within the database have in common, which indicates that detailed
comparison of the records is worthwhile to see how well the records match each other in other
respects. The records within these groups are only matching candidates, they may not be true
matches — further evaluation is necessary to check if they are true.

score

The scoring stage determines the actual likelihood of two records being the same. The matchIT API
scans through the record, field by field, and works out how similar they are. Each field can contribute
to a match score, depending on how close those fields in the records are. At the end, we have an
overall score that tells us how alike two records are —the higher the score, the more similar the records
are. It is important to realize that this score is not a percentage: as discussed earlier, simplistic
statistics on the number of characters that are the same, as a percentage of the total number of
characters, do not allow the user to effectively set a threshold for automatic processing of matches.
This percentage approach also means that the user can not elect to manually review just those
matches in a “gray area”.

Sometimes however, a simple overall score is not granular enough for more complex matching
requirements — in these cases, the matchIT API allows you to drill down into the components of the
overall score and establish more complex patterns that you can use to automatically make matching
decisions.

Because we know that everyone’s data is different, we apply a weight to any item of data within the
records being compared — this specifies how much each field contributes to the overall matching
score. Using this Weights table, we can tell matchlT how important each field is in the matching
process and match on non-standard items of data such as account numbers, license plates, personal
ID numbers etc. — one matchlIT user even applied a weight on shoe size!

Finally, some matching levels and some data warrant specific rules, such as not matching if gender
or apartment number is different, even if all other items of data are identical. The matchIT API also
allows more complex rules that span data types e.g. those based on real world experience of the
kinds of discrepancies that can exist in keying of addresses compared with errors in postal codes.
These rules are applied by default to preconfigured matching levels, but can be set by the user to
establish custom matching levels.

N\ To Learn More
(866) 628-2448

Please engage with a helplT systems Account
Manager to assess the scope of your needs.
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Industries and Clients Served

Companies and industries benefiting
from helplT systems technology

Data Services:
Dun & Bradstreet
Experian
HDS

Banking/Finance:
Bank of Scotland
Bank of America
Moody'’s Investor Services

Technology:
Corel Corporation
Xerox
IBM

Direct Marketing
Publishers Clearing House
Ancor Information Management
EHS Brann

Publishing:
Commonwealth Business Media
Gannett
Elsevier

Insurance:
Aviva
AXA
Jackson National Life

CRM:
Pivotal Corporation
Blue Tahiti
elLoyalty

Education:
Univ. of California*
Coastal Training Technologies
Learning Tree International

Retail:
Polo Ralph Lauren
Saks Fifth Ave
Nutrisystems

Charity/Non-Profit:
American Red Cross
Canadian Breast Cancer Foundation
MS Society

M\ To Learn More
(866) 628-2448

Please engage with a helplT systems Account
Manager to assess the scope of your needs.
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simply effective

The matchIT API is the matching engine core to of all of helplT Systems’ data quality applications;
and the idea that “contact data matching shouldn’'t be difficult” is perpetuated through all our
products.

The concept of simplicity has allowed us to drive data quality solutions to users and IT departments
who previously would have found the option to leverage specialized software either too difficult to
staff or expensive to consider. In turn we are able to deploy in minutes and train in hours — vice
days, weeks or months.

Simplicity also allows us to market and implement with less technical resources to support the
implementation, and in turn the user benefits from a lower cost of acquisition and a shorter ROI.

the matchlIT advantage

But simplicity is not enough. Time and time again in competitive analysis, matchIT finds more
accurate matches with fewer false matches than any other solution on the market. A simple count
of duplicates would be meaningless — as it is the number of accurate matches AND the number of
false matches reported by the software that is significant. This is the only effective measurement.
The matchIT API wins over other applications, based on this standard.

Independent testing by one of our partners reports that helplT Systems matching engine delivers
up to a 226% higher accurate match rate than competing solutions.

pIT

SYSTEMS
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About helpIT Systems

helplIT systems is a leading provider of contact data quality software and components, with
over 15 years experience of developing and marketing effective, accurate and powerful data
cleansing packages. Over 1,500 companies in 25 countries across 5 continents have chosen
our software to provide solutions to their disparate data hygiene needs. We have offices in the
UK, New York and California to provide rapid and effective support for our clients in Europe

and the US. In Australasia, we are represented by Experian QAS.

Our speciality is high accuracy, fuzzy and phonetic matching, utilizing this technology for
record linking and data loading. helplT systems offers a broad spectrum of data cleansing
software — from deduplication, data suppression and merge/purge to address validation, data
reformatting/enhancement and data quality measurement.

Successful business decision making demands accurate data - and for over 15 years helplT
systems has developed tools that companies rely on to achieve that accuracy.

helplT systems —www.helplT.com - sales@helpit.com
560 S Winchester Blvd, Ste 500, San Jose CA 95128 (USA) 866-628-2448
Swan House, 24 Bridge Street, Leatherhead, Surrey KT22 8BX (UK) +44 (0) 1372 360070

matchIT SQL is a trademark of helpIT systems Itd. All other trademarks remain the sole property of their respective owners.
© 2010 helpIT systems Itd. All rights reserved.






