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What is Matching?

4 N
Matching allows you to identify records which may

relate to a single entity for the purpose of running your

business.
\ %

CU_MO [CU_ACCOUNT [ TITLE [ HAME [4DDRESST [4DDRESS2 |4DDRES53  |POSTCODE
10732 95151 34-5H kdr Wictor CARS0OM 14 Spire Road, Glover Road Ezt East W azhinigton MEF? 3ES
15906 98-21229-FB bz J CARSOM Spire Aoad. Glover Estate East WiASHIMGTOM Tyne &\ ear MEZSY 3ES

Should we treat these two customers as one?

COMPANY_HAME
DIRECT LIME GROUF SERVICES
DIRECT LIME GROUP SERVICES LIMITED

DIRECT LINE GROUP SERVICES LTD How many different companies are there here?

DIRECT LIME FINAWCIAL SERYICE
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What Makes Matching Difficult?

4 _ I
Free text fields allow users to

enter data in different formats and
kusing different conventions

Source data is likely to be incomplete
and/or incorrect.
Cannot assume that data will be in the
\_'right” place

CI_MO [CU_ACCOUNT [ TITLE [ NAKME | saDDRESS1 |sDDRESS2 |sDDRESS2 \ /|POSTCODE
10782 95-15134-5H kAr Wictor CARSOM 14 Spire Road, Glowver Road E =t East W azhington HME3I¥ 3ES
15906 93-21229-FB b= J CARSOM Spire Road, Glowver E state E ast WAASHINGTOM Tyne & WwWear HEZY 3ES
N v
——

Matching configuration must capture
and replicate the users’ knowledge and
experience together with the business
rules surrounding the data.

/

ORACLE

Context is critical.

Knowledge that these 4 fields represent

an address allows us to see they may be
\_.@ match.

~

)
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Matching Scenarios

* De-duplication
— Find & remove duplicate entries in a system

* Consolidation
— Combine a number of systems, eliminating duplicates and creating the “best” records

* Enhancement
— Improve data by bringing in trusted reference data

* Linking

— Establishing links between multiple data sets

ORACLE
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The Matching Process

What “real-world” problem are you trying to solve?
| |

Match processor

What data is involved? Inputs
| |
What are you going to use to identify records? Identifiers
| |
How are you going to compare records? Comparisons

How will you interpret the comparisons? Match rules & decisions

What output do you want from the process?

.=

Output definitions
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Matching in Oracle Enterprise Data Quality
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Before We Can Start Matching

* What problem are we trying to solve?
— Do we have a business definition of a match?
— What output do we want?

* What data can we use to find matches?

— Profile each dataset to establish quality/reliability of identifying information
* Names, Addresses, Part descriptions

— What sort of variability is in the data?
* Mis-fielding? Typos? Missing data?

ORACLE
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The Matching Palette

Each processor solves a specific problem:
w4 3 ad I! @ & I
| S mlﬂm“uU&
* Advanced Match gives you control over all the configuration options 29 1 anced vatch
* Consolidate matches and merges multiple datasets B Consolidate
. . eduplica
* Deduplicate matches a single dataset E” ’ i e
Enhance
* Enhance adds information from one or more reference data sets ) Group and Merge
* Group & Merge gives a simple merge based on exact match only B Link
* Link find matches between datasets but doesn’t merge the data
Search

ORACLE
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The Matching Sub-processors

Ilcon Sub-processor Description
— Input Select the attributes from the data streams

-

included in the matching process.

Identify Create identifiers to use in matching, and
map them to attributes.

Cluster Divide the data streams into clusters. See
the Clustering concept guide.

Match Choose which comparisons to perform, and
how to interpret them with match rules.

<
D)
®
o

Optionally, use rules to merge matching
records, to create a '‘best’ set of output
records
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ldentify and Cluster
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|dentifiers

* We need to create an ‘Identifier’ for each piece of information that
we want to use in matching

* For example, within a system storing information about books, a
book could be identified by:

— A Primary Key (System identifier)
— Its ISBN (Real-world identifier)

— A combination of Title, Author and Publication date (Alternative identifier)

ORACLE
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We map Attributes onto Identifiers

ORACLE’

We map the attribute

names from the ‘MainDB’
dataset onto the identifiers

And similarly for the
‘Spreadsheet’ dataset.

Identifier Mapping /
Idertifiers ME Spreadsheet
surname Inarne LATEST SURMAME LATEST
forename Fname LATEST FOREMAME LATEST
postcode pocode LATEST POSTCODE.LATEST
email email LATEST EM&IL.LATEST
hometel homePhone LATEST HOME_TELEPHOME.LATEST
ADDRESS LIME 1.LATEST

/

[ Add ” Celete ]

K H Cancel ][ Apply ]
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Clustering — Why We Need It

* Let’s try the ‘brute force’ approach to de-duplicating 10 million
records:

* Start at record 1 and compare it with:
— Record 2, Record 3, ..., Record 10 million

* Now move onto record 2 and compare it with:
— Record 3, Record 4, ..., Record 10 million

* This could take some time...

ORACLE



How Long Would It Really Take?

* The number of comparisons is about

— Half of 10 million x 10 million, which is
—50,000,000,000,000!

* If a server can do 100,000 per second it will take
— 500,000,000 seconds OR
— 138889 hours OR
—15.85 years

* Which is rather too long to wait!

* So we need to work a bit smarter...

ORACLE
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Clustering Avoids Unnecessary Work

Only compare records with ‘some similarity’

ORACLE’

ldentifier Values

e.g. NMames

MrB R Simpson

Mir Brian Simpson

Mr Mikke Simpson

Mr Mikke Simpson

Mrs W Simpson

PMr F Simsey

Ciawvid Sinclair

Mr F Sinclair

Mrs T Sinclair

M Will Sinclair

Clusters

Simpson (4)

Mr B R Simpson

Mr Brian Simpson

Mr Mike Simpson

Mr Mike Simpson

Mrs W Simpson

Simsey (1)

Mr F Simsey

Sinclair (4)

Crawvid Sinclair

Mr F Sinclair

Mrs T Sinclair

M Wil Sinclair

Matching>

Review Groups

Mr Mike Simpson (2)

Mir Mikke Simpson

Mir Mike Simpson

Mo matches




Simple Clustering Examples

* All people with the same Surname
— What if some have a typo?

* All people with the same Postal code
— What if the postcode has changed?

* All people with the same phone number

— What format variability do we have?
* Area codes, extension numbers etc.

* All people with the same date of birth
— Do we have an accurate DOB for every record?

ORACLE
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A More Complex Cluster

* Combines identifiers in a composite
cluster

e Standardizes the identifiers to
tolerate minor variation

ORACLE

:@: Cluster

First 4 surname meta + first 3 postcode
Home el last 6

Cluster Mame |First 4 surname meta + first 3 postcode

Identifiers & TransFarmations

=8 Surname
i\ ben® Upper Case

- W5 Metaphone

= Postcode
- W) Upper Case

-1 Trim Whitespace

-5 Trim Whitespace
- M) Firsk M Characters

-7 Firsk M Characters

Add Identifier

[] owverride Defaults

[ Add ][ Delete ]

QK

]| Cancel |’ Apply l

S ()

.

Surname Postcode Cluster key
Matthews CB13 7AG MOSCB1
Foster CB4 1YG FSTRCB4
JONES SW11 3QB JNSSW1
Jones swi11 3qgb JNSSW1

Copyright © 2014 Oracle and/or its affiliates. All rights reserved. |




A Good Clustering Strategy

* Tolerates errors and missing data

* Balances the trade-off between cluster group size (and therefore
performance) and error tolerance

* Normally uses multiple clustering methods e.g.
—Surname + DOB
— Surname + Postcode
— Postcode + DOB
—If 1 of the 3 pieces of data is wrong/missing, we will still be OK

* May use more complex keys created by transforming the data before
matching — see clustering in the EDQ Customer Data Services Pack or
Oracle Watchlist Screening.

ORACLE
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Configuring Clusters

* Add the Identifiers

* Add transformations to
each identifier

* Transformations are applied
in order

* |dentifiers are concatenated
to form a composite cluster

ORACLE

First 4 surname meka + firsk 3 postcode e @ E = |First 4 surname meka + first 3 postcade |

Home tel last & Identifiers & Transformations

=-J& Surname

- 1A pper Case

- 1) Trim Whitespace
- 1) Metaphane

- M) First M Characters
=-[F Postcode

- 1A pper Case

- 1) Trim Whitespace
- M) First M Characters

Add Identifier Add Transformation

[ ] override Defaults

[ Add H Delete

oK ]| Cancel |[ apply ]
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Run, Review & Refine Clusters

@d® 7T EEBGHE &

Cluster | Graup size | CustDE.Custnmers|

FKLRKEC1 12 12

PLEC4 10 10

FKLREECS 9 9

PRMEC1 g g

KLECH g g

TFSEC4H 7 7

PMEC1 7 7

HSECH 7 7

EMRMEC4 7 7

KLEC1 7 7 '@'ﬁ T ‘l E}EB@ .@

ATM3EC4 7 7 Family_Parse | Title_Parse | Given_Parse | Middle_Parse | Addresst | Address2

ANTREC4 7 7 Clark Mrs Helen MEB Church Vestibule 80 Leadenhall Strest 4

AMTREC1 7 7 Clark Mrs Helen MB Offices 122 Leadenhall Strest

PKREC1 6 6 Clark Mrs Helen M C Physiotheropisk 107 Leadenhall Street

ATRTECZ 6 6 Clark Mrs Helen MEB Retail Unit 107 Leadenhall Street

ATRTEC1 6 6 Clark Mrs Helen MB Snack Bar 104 - 106 Leadenhall Str

ATMSECL 6 6 Clarke Mr izerald 5 Flat 1 25 Savage Gardens

RSEC1 =] ] Clarke Mrs Susan 35 Eastcheap

Input CuskDB. Custnmers Clusters: First 4 SUFname meta + Flrst 3 pnstcnd‘g s Mr Louis =D ) 8 Crosby Sql.fare
e = — Clarke s F Offices 73 Aldgate High Street

S I T s el B B i T LT

ORACLE
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Reminder: Clustering => Performance

* Clustering dictates how much work we get to do in the matching
process

* If you have modest volumes, you can afford for the clusters to be
simple

* When you have big volumes and tough performance constraints,
you need to configure clusters carefully
— Use multiple clusters
— Use composite clusters

* Set cluster limits correctly for your maximum data volumes

ORACLE



Comparisons and Match Rules

ORACLE
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Comparisons

ORACLE
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Record 1 .
Comparison Comparison result
Function
Record 2
Mr J Smith
Compare ‘ Match
surnames
John P smith
Mr J Smith
Compare names ‘ 87%
John P smith




Comparisons Can Include Transforms

William Smith

Bill smith

ORACLE

q Compare Names ‘

Standardize first name

e

Copyright © 2014 Oracle and/or its affiliates. All rights reserved.

Match

Compare values

Ignore case




Configuring Comparisons

") Match

Comparison | Match Rules | Relationships | Match Groups |

Comparisons apply
to Identifiers

_J Select the

TITLE Comparison Mame |Mobile last &
FOREMAME

H IMITIAL Comparison Type | Exact String Match
SURMNAME Options | Result Bands_

- [ ADDRESS1

+-E ZIPCODE

NS\ TELEFPHONE Match Mo Data pairs? () Yes
[+ FAX
Ignore case? fes Mo
=[] MOBILE ? ® o

Transformations are
applied before the
comparison

ile last & (C168)
-1 (Trim Whitespace
L) Last M Characters

[\ WWHOLEADDRESS

ORACLE

No limit on the number

comparison type
(algorithm)

i

If the comparison gives a
numeric answer rather than
Yes/No, we define bands
for the result

of comparisons per

Identifier

[

H Apply H Cancel
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Results of Comparisons = Match Rules

ORACLE

‘ Equivalent

Gender & Initial & Premise No. ..
. Postcode Decision
Surname & Locality
‘ Match
Q Match
‘ No Match
Q Review

Q No Data
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Configuring Match Rules

Comparisan | Match Rules | Relationships | Match Groups |

Mame Deci... || Rule Mame | Exact name, close postcode |
Exact name and postcode MATCH | Decision |RE'u'IE'u'-.-' i |
Close name, exack postcode MATCH . ] ]

- Comparison Configuration
Possible name, exack postcode REWIEW
Exact name, close postcode REVIEW Comparison Walus
Close name, close postcode REWIEW | Mame edit distance Exact (0)
Mame exact only REVIEW | |Postcode edit distance 1 bypo (1) g
P Y L WL R PR P I IR R LN

- [

A Match Rule is simply the combination of comparison results

Rules are evaluated in order when a pair of records are processed and if one hits, we stop

Rules can be ‘negative’ to eliminate pairs that are too different with a ‘No Match’ rule

Rules can easily be turned on & off during the tuning process

Each rule can have an optional Priority Score associated with it, normally used where matches
are presented in strength order externally to EDQ

ORACLE
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Date Matching Tips

* Profile the dates to establish how good they are
— Date profiler will show unusual distributions

* Consider the source of the data
— DDMMYY vs MMDDYY formats in text fields?
— Be careful on translation from text to date

* Useful comparisons:
— Date Transposition Match (DDMM vs MMDD)
— Date Edit Distance — number of typos
— Date Difference

ORACLE
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People Matching Tips

* Name is a good starting point, but not as helpful as you would hope
— Lots of John Smiths

* Date of Birth is very useful, but be sure to check the quality &
completeness before you rely on it

* Other supporting information includes things like
— Address — but people move house
— Telephone numbers — esp. mobile number
— E-mail
— SSN/Passport no if you have them!

ORACLE



Address Matching Tips

Understand how good your data is

— Consistency of field use

— Consistency of spelling

— Has an address standardisation package been used?

Some bits of address information are more identifying than others:
— Building number

— Apt number

— Zipcode

It’s often useful to extract these with the parser to create additional attributes to match on

Using a fuzzy match on a ‘whole address’ field can deliver great results for some applications

ORACLE
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Hardware and Software
Engineered to Work Together
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