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BACKGROUND
1. Field

The present disclosure relates to searching and matching data, and more
particularly, to searching and matching data containing non-phonetic, semantic, or

ideogrammatic content.
2. Description of the Related Art

Efficient database access and searching capabilities are important for effective
utilization of data in databases. Crucial to this objective is the ability to enable
efficient retrieval of the correct data sought by means operating to find a match
without having o search through each data element stored in the reference

universe.

Searching and matching systems are known, and provide useful ways to
retrieve relevant information from a database for a variety of uses. For example, in
the credit industry, credit history information on a given business entity being
considered for credit is typically processed through a commercially available
database. A user may input the name of a business entity into a processor

connected to the database, which then locates that given entity in the database and
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performed processes, which are shown in Figure 1: 1. Cleansing,

Parsing and Standardization. This process includes a) identification of key
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best possible match candidates from a reference database. 3.
Evaluation and Decisioning. This step involves evaluating matches
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groupings of similar quality among other benefits. These treatments
enable autodecisioning.
3. Evaluation and Decisioning. This step involves evaluating matches

according to consistent standards utilizing consistent, reproducible match quality
feedback to translate otherwise subjective decisions into objective criteria such as
matchgrade patterns to reflect individual attribute decisioning and a confidence code
for overall stratification of results into groupings of similar quality among other
benefits. These treatments enable autodecisioning.

Prior Asian match feedback information was limited to strata in which match
inquiry results are categorized as A, B or C. This level of feedback, without the
ability to differentiate between results within the A or B level matches, at the
individual level, is less than ideal since the number of matches within each category,
particularly those in a B category, would be significant and there would be no way to

differentiate among them without manual intervention by a native language speaker.
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matches, at the individual level, is less than ideal since the number of

matches within each category, particularly those in a B category, would be

significant and there would be no way to differentiate among them without

manual intervention by a native language speaker. WO
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A diagram of the prior art matching system is shown in Figure 2.

In the present system, to further differentiate among inquiry resuilts having
different levels of matching, the high level match feedback is made more granular
and mapped to a corresponding confidence code. Target confidence codes (“CC")
are preferably chosen at the conservative end of the range. Subsequent tuning
enhances the distribution of this mapping. An example of this mapping is shown in
Figure 3.

At a confidence code of 7 or above, many customers in marketing will set a
system to auto-decision due to the ability to accept these matches without human
intervention. Not all confidence code 7 matches will be perfect matches, so it is
preferable to consider the autodecisioning threshold carefully. Conversely, many

good matches would be ignored if confidence codes of lower than 7 are used. 7 is
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perfect matches, so it is preferable to consider the autodecisioning

threshold carefully. Conversely, many good matches would be ignored if

confidence codes of lower than 7 are used. 7 is therefore the

therefhReNatbisnepe atithecticpibtirrasantd.tRrstinglarydencomalegsimatches in
complex languages such as Japanese. A confidence between 5 and 7

COMRIFXARNIHRI SR STUCH 83 HPBIARSBLe "good" matches, especially where

input data is sparse. Results having this confidence code range often
require careful inspection to confirm, in the example of Japanese
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customer information and the matched record. A "B" indicates similarity,
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unique business application.

Matchgrade patterns demonstrate different levels of individual attribute
matching. An “A” symbol in the matchgrade results indicates a high confidence
match in that data attribute between the customer information and the matched
record. A “B” indicates similarity, but not to the level of similarity indicated by “A.” An
“F” symbol indicates that both the customer data and the matched record have
different data for a given attribute. A “Z” indicates that either the customer
information and/or the database record do not include any information for a given
field. Evaluations are based not only on a character-by-character comparison, but
also on semantic meaning, tone, lexemic variation, and other factors. Furthermore,



WO 2007/062156PCT/US2006/045269 these assignments are made not

at the inquiry level overall, but on an individual attribute level to increase
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be assigned to each different matchgrade string to allow stratification of

results. Each of the component processes described above are further

broken down into functional areas as shown in Figure 4.  Using
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matchgrade processes.  Thus, there is a ne_ed to improve on existing
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Japaieesp avmitiaticsystems embody semantic meaning and are constructed from
ideograms, which present a unique challenge to searching and matching.
Additionally, countries using these writing systems often freely integrate other writing
systems that are phonetic to allow for the presentation of foreign words or new
words. The challenge for evaluation in ideogrammatic writing systems is the
semantic nature of the writing. Traditional methods for scoring based solely on
orthography would be sorely inadequate to discern meaning at a level sufficient to
differentiate "similar" from "same", which is at the heart of the inventive matchgrade
processes.

Thus, there is a need to improve on existing search and match systems and
methods, particularly by providing additional criteria for evaluating the quality of a
match result in non-phonetic writing systems. There is also a need for a system
and method for differentiating among machine matches without costly human
intervention in data which is presented wholly or partially in an ideogrammatic



WO 2007/062156PCT/US2006/045269 context; thereby allowing for
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of non-phonetic, ideogrammatic writing systems. SUMMARY  The

present disclosure provides a system and method for searching,
matching, and providing quality feedback for data matching, 1,e.,
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present disclosure also provides a computerized method of searching and
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chall€fgBANSF MeriiAGRINRIGI g Eampeatic e iting Siastama plurality of
elements, converting a subset of the plurality of elements to a set of

terms, generating an optimized plurality of keys from the set of terms,
SUMeIBENNg stored data based on the optimized keys corresponding to most

likely candidates for match to the input data, and selecting a best match

from the plurality of match candidates. At least some of the elements form
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(e.ghaviancabirey manshalRI@PatRNji acronym expansion, and business word

recognition.  There is also provided an enhanced Asian language match
feedback system that includes measures of match quality between an
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best match from the plurality of match candidates. At least some of the elements form
part of an ideogrammatic writing system. The step of converting a subset of the
elements to a set of terms uses at least one method selected from the group
consisting of polylogogrammatic semantic disambiguation, hanzee acronym
expansion, kanji acronym expansion, and business word recognition.

There is also provided an enhanced Asian language match feedback system
that includes measures of match quality between an inquiry record and a stored
reference record. This system was made to mirror prior art for non-ideogrammatic
writing systems using methods customized to the unique aspects of Asian writing
systems. A matchgrade pattern or string, corresponding to numerous match values
of data subsets within a database record, is mapped to an existing structure, i.e., the
data contained in the inquiry data record, and reflects the individual quality of a
name, certain address components, telephone number, and other information. A
confidence code, for example designated by integers between 1 and 10, is provided



that correspond to the matchgrade pattern, and reflects conservative

match quality by stratifying matchgrade patterns into ranges to enable the
WQpMIaF6 of business rules. The method also includes matcPiTfUB\GrAP45269

records and reference records stored in non-phonetic or ideogrammatic

languages. BRIEF DESCRIPTION OF THE DRAWINGS Figure 1 is a

block diagram of a prior art record matching method. Figure 2 is a block
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BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a block diagram of a prior art record matching method.

Figure 2 is a block diagram of a prior art record matching system.

Figure 3 is a table showing the mapping of confidence codes to matching results.

Figure 4 is a block diagram showing the component processes of the prior art data
matching method.

Figure 5 is a table showing mapping of a matchgrade pattern in a reference record

of a Japanese business.

Figure 6 is a block diagram of the enhanced matching system of the present
disclosure.

Figure 7 is a table representing a matchgrade pattern matrix
Figure 8 is a block diagram showing a method for retrieving candidate lists.

Figure 9 is an illustration of examples of shingles derived from a company name in
English.

Figure 10 is an illustration of examples of Hanzee shingles (“shingles”) derived
according to the method of the present disclosure.



Figure 7 is a table representing a matchgrade pattern matrix Figure 8 is a

block diagram showing a method for retrieving candidate lists. Figure 9 is
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English. Figure 10 is an illustration of examples of Hanzee shingles

("shingles") derived according to the method of the present disclosure.

WO 2007/062156PCT/US2006/045269 Figure 11 is an illustration of

examples of "sticky hinges" derived according to the method of the

present disclosure. Figure 12 is an illustration of examples of "dumb

Figurengleis areiliuatration: af g@mniemetnsticihinglescRetiedaacrarding fo the

method of the present disclosure.

Figure 12 is an illustration of examples of “dumb hingles” derived according to the
method of the present disclosure.

Figure 13 is an illustration of an example of removing or abbreviating structural

indicators according to the method of the present disclosure.

Figure 14 is an illustration of an example of additional structural indicators contained

as part of a business name.
Figure 15 is an illustration of an example of a “Hacronym”.
Figure 16 is an example of simplified and traditional script.

Figure 17 shows tables representing calculations of predictive scores for algorithms,

according to the present disclosure.

Figure 18 is a block diagram of a method of assigning a matchgrade string to a

record, according to the method of the present disclosure.
Figure 19 is an illustration of a matchgrade pattern.

Figure 20 is a table showing matchgrade codes assigned to reference names,
according to the method of the present disclosure.

Figures 21 is a table showing confidence codes assigned to reference record match
candidates, according to the method of the present disclosure.



Figure 13 is an illustration of an example of removing or abbreviating
structural indicators according to the method of the present disclosure.
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contained as part of a business name. Figure 15 is an illustration of an
example of a "Hacronym". Figure 16 is an example of simplified and
traditional script. Figure 17 shows tables representing calculations of

Fig&rr%digiiéea?%@ﬁ%fea@q MBS herFE9etbib ik REERBRL SIRRIASY Bow the results

Figure 18 is a block diagram of a method of assigning a matchgrade string
of the-mateh Arademsenitias. taecartinsdte tccmetied ciitheoripser glisslasure.
is an illustration of a matchgrade pattern. Figure 20 is a table showing
. matchgrade codes assigned to reference names, according to the method
Flgw%@dﬁagg}q\@ighﬁglﬁ@wing examples of full text indexing and name kingling,

according to the method of the present disclosure.

Figure 24 is an example of a matchgrade algorithm for uniqueness, according to the

method of the present disclosure.

Figure 25 illustrates relative versus absolute uniqueness, according to the method of
the present disclosure.

Figure 26 illustrates an example algorithm for polylogogrammatic semantic

disambiguation according to the method of the present disclosure.

Figure 27 illustrates a representation of industry scoring, according to the method of
the present disclosure.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

The system and method of the present disclosure includes 1) cleansing,
parsing and standardization, 2) candidate retrieval, and 3) evaluation and
decisioning. Evaluation and decisioning involves evaluating matches according to
consistent standards, and includes creating a matchgrade pattern to establish
granular feedback, assigning a confidence code that enables autodecisioning, and
including a Match Data Profile for extra information. All processes are enhanced to

operate with the challenges presented by ideogrammatic writing systems.

The enhanced Asian language match feedback system and method includes
three measures of match quality: 1) a matchgrade score, i.e., matchgrade, is
mapped to an existing data structure, and reflects the individual quality of a name,



Figures 21 is a table showing confidence codes assigned to reference

record match candidates, according to the method of the present
WQIRMGeAE6 Figure 22 is an example of a matchgrade Feedb3$KIRSpY¢/045269

showing how the results of the match are presented, according to the

method of the present disclosure. Figure 23 is a flow chart showing

examples of full text indexing and name kingling, according to the method
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results.

Furthermore, available (or derivable) information can be mapped in solution for
more robust communication that resembles the current feedback in other parts of
the world. An example of this mapping in a Japan match solution is shown in Figure
5.

The method performed by the enhanced matching system of the present
disclosure is described below. A diagram of an embodiment of the system of the
present disclosure is shown in Figure 6. The new system may replace current data
matching systems or act as an enhancement to the current character-based
systems. The system is modular enough that it can be added to the current

workflow process as a set of extra components and workflow stages.

Cleaning, Parsing and Standardization (CPS)

The enhanced matching system is utilized for an enhanced matching method,
which begins with a first step of cleaning, parsing and standardization (CPS) of the
inputted inquiry data.

In one embodiment, external software is used for cleansing, parsing and
standardization (CPS) of the inputted search data. The output of that process is
further enhanced to asses derived information, expand acronyms, and to account
for other known usage challenges. This expansion uses certain methods adapted to

Asian writing convention such as described in Figures 13, 14, 15, and 16.
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT  The
system and method of the present disclosure includes 1) cleansing,

W ae8THg2dael standardization, 2) candidate retrieval, and 3) evBtRLIS208a10}#5269
decisioning. Evaluation and decisioning involves evaluating matches
according to consistent standards, and includes creating a matchgrade
pattern to establish granular feedback, assigning a confidence code that
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Customer Relationship Management (CRM), but just what is required to “tag” the

data as it goes through the system.

(c) Autodecisioning threshold: This value is based on a preselected threshold
confidence code for the job. The confidence code threshold, e.g., 1-10, at which the
system can auto-match a DUNS identifier, i.e., a unique corporate identifier
(assuming that processing and tie-breaking logic produces no duplicates). This
capability is preferably in the Job Preferences Window.

(d) Inquiry / reference SQL (structured query language) Tables: In these tables,
a user can specify the server(s), database(s) and table(s) that contain the inquiry
data and/or reference data. In one embodiment, the external software creates a

table for each job it processes, which will be the inquiry data table/s.

(e) Reports for Job: The Job Settings interface could also include the ability to

specify in advance the reports desired and the location to write them to.
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The enhanced matching system is utilized for an enhanced matching
method, which begins with a first step of cleaning, parsing and
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external software is used for cleansing, parsing and standardization (CPS)
of the inputted search data. The output of that process is further enhanced
to asses derived information, expand acronyms, and to account for other
known usage challenges. This expansion uses certain methods adapted
to Asian writing convention such as described in Figures 13, 14, 15, and

16'1_'1‘\@’%3_/%%%}{%5@@ déldlﬂé@ﬁﬂéﬂé@é&ent'ﬁhtemm iactebesdata including

various fields for entry of data either user searching f .

a awl ?ﬁéﬂé@%ﬁﬁé‘@ﬁ%@%ﬁ@&%%‘ﬁgﬁvﬁ WaIGEE é%nclﬁnm '29: o@@g&;ﬁ by Which

m jRarse, petishnare seéi & toseoiideactcodds welthamsto ol én
progessggﬂthe@earc 'mﬁgggev rioustg ?of dgtsané t%cia !ﬁd/h.fal

SYSRRARIAPASGirrRERRIY #R 'S\Jeo%{%}@f%?e%c%sh%séeey IRtErTace (g0 ea User

intéF;r‘F@céo(GEmf eTeRcmiatiaganeantiniedhcte il sifw ihelddkoadngss tq(ajored tie-

rqcessing Batch number: This would ptesumabl -
TSI RO BT 5P RO R T Io0s, Rl fERE e e
sel;?ﬁlto?]lqﬁzlégmai rﬁe@yﬁﬁmfrr]ﬁw(segrbemmz sirflrjitawcﬂttaéf'mmnm;anﬂ% results.
creates job ba mbers, and t «
Th R R S SR ML i e
co?fgzmgggre sysﬁemlqtjrt:@naaydw&afeuﬁavmm)aaﬂokfm fodahgaipgtéuning. In
ude a facility to crea new customer 1P / .

on B B P S RS RE o

file(6R htbhjusbridhtitidregkingdated aghtiecugess tasnatically thsotighdetault. In
system. Autodecisioning threshold; Thi lue i ;

angtit Rk eI e SO T S R 308, or fhe location,

i.e?hdﬁ@}@dﬂyﬁc@tkﬂelﬂl& WPiefetiablyy shenmutes assoradhinesotipisor in another
identifier, i.e., a unique,corporate identifi ing,t [

el aRa g T £ Rt o ot TeHBE BF oREERS (A the

nethe fdola Peiereircas \bitdewystem.

A user may input various data identifying a desired entity to be search. The
data representing the user’s inquiry is referred to as inquiry data, which is stored in a
record, referred to as an inquiry record. Such process inquiry data includes data
inputted by a user representing information on the entity for which the user is
attempting to locate a best match from the reference database. This data includes
business name data, address data and telephone number data, all of which are
processed in the cleansing, parsing and standardization (CPS) routines described
above. Input can be in mixed character sets, including both Asian and Roman
scripts. Address data is processed by the CPS routines to produce derived address
codification, and then further divided for evaluation. Telephone Number data is
standardized by the CPS routines to separate out subfields based on local country

conventions.
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(d) Inquiry / reference SQL (structured query language) Tables: In these

tables, a user can specify the server(s), database(s) and table(s) that
WQaMMameih¥ inquiry data and/or reference data. In one embodRe&AIS26/045269

external software creates a table for each job it processes, which will be

the inquiry data table/s.  (e) Reports for Job: The Job Settings interface

could also include the ability to specify in advance the reports desired and

th%@&i%%ltﬁéﬁ’gtﬁ\glﬁg%@b\é’Q&QWm(S&%T E%P @lgéi%zﬁgcludmg a

The system may also’include a man jgement interface to access data

Batalinumger sisiaswith thederomingidada sxdhaliobfisvarinuelyreantified
thr&%ﬁ’&ﬂ itdyewBich caatc hskasir Rt eARy & ﬁs&mmmmmeﬂ%ﬂ&&eu

es will be stored in a systém database. The system can search and
idegtifien@achiingwnsraieiaser wikinericl (Eug)rauasditimbernfeauld merely

be @tgé@g@nmynglﬁfbgplude access to stored tie-breaking rules, which are
described below in more detail and which enable the selection of a final
best-match from a group of similarly stratified potential results. The tie

bresingsuitis G therGEIARMyredYRMuR) RALDRYRIGEY MEMH¥r of data

‘hard-coded™ within the system programartefacts, thereby allowing for

elegiRmgndringem oheceriBirmmdizenalonitivnsdosaraibataaidhasare data
eleth&HESH QMQF'fHQP'tZHSHQEB@ B E\HIREy4SEhe E@é?ﬂ%ﬁ‘#&ﬂ%fﬁlﬁﬁt%%@ﬁch as

e default. In another embodiment, the Ul can select

t t t
fhogg SS@}E@ r@%@@rwﬁwﬁ HearalaQliihis aremeRsbyCotir sURsa way as
to SHEREARUIBSBUES YERIRERT b1 RRTIRBICCE SRR SREADRH PHAETR and

that rules can be enhanced, removed or added to without the need for a

idengipratBake W 'ﬂf&sygmata@@@é?‘?ﬁ%Mtaféﬁl&ﬁé‘@l‘éﬁﬁﬁ@éﬁtﬁgﬁ’ﬁ%n a

datdpeisetNEhCIPIRGUIRRFEBo e THEERRTERANEAE: A Y IR BIASGHEY i phonetic
referred to as mquw% data, which is stored in a record, referred to as an

langiRmssrRioNaN §Vh6%ﬂgraﬁiﬁ‘ﬁ‘¥&daﬁgld%§$r@i'uﬁ&9'ﬁ@@%@ﬁ

thefepreSeREngdofarmatipiyen the entity for which the user is attempting to
locate a best match from the reference database. This data includes

business name data, address data and telephone number data, all of

WhiGITREBReEESaSH 834 R Aa (ST OPESINITAR s tadsrsiviian-€dMame to

routines described above. Input can be in mixed character sets, including

whighRMS9RmIHS ARplisdipta ONGREaE MR 30 Feosibey iBgiuties Return code
PafSiMhisr e RUERAeNE GRil eetre dbaatisrusaPrEIa I Bes Nyerd

for evaluation, Telephone Number data is standardized by the CPS

evalyaiians wddiianabirpsirmationsingres %I%PKB@H&S?E&T\%W@&W&S and the

treatment of known aliases, as well as freatment of observed Asian writing

convention such as described in Figures 13, 14, 15, and 16.

b) Additional information can be inferred and appended, such as prefecture
names in Japan.

c¢) Address codifications are inputted into the system or may be computed or
retrieved from an external module. The system uses algorithms to derive or parse
codifications to retrieve data including a Street number, Street name, city, Province
(prefecture), and/or Postal code. For example, in Japan, a Residence Code

includes numeric information of up to the actual street number, and identifies and

13



Additional data may also be stored with the user-inputted data, including a

Batch number stored with the incoming data so that job is uniquely
waodiimetl throughout its existence in the system, and a Reco®RICN(HHH86/045269

which uniquely identifies each inquiry data record within the job. The

record number could merely be a sequential number.  Processing of the

user-inputted inquiry data produces a number of data elements and

ren‘?@@@sstﬁé‘%tﬁ)ﬁﬁ?ﬁéﬁ%@?@ﬁ%ﬁﬁfﬂ&%?yﬁwBﬁ@@d%ﬁ%ﬂ@?&s, such as

elements in a way that produces retrieval keys and evaluation attributes

bldgy brilding ofleasp&disicensel Ml of the Ho theis vaney s manifestatiens in

JapBriwsd ScHYRIJOLHRMB RIMMIiRD g atdrsgtment of multiple scripts
including both phonetic and ideogrammatic writing. The data elements,
keys, and attributes are stored in a database for each inquiry record. The

dagsnedp ST AINSS NI A8 dJRJHIRRALAHANE YRSG 3186 B PBHIIRISI By the
or |de%grammat|c Iz_anguages or a combination theredf. The records

sysiedudE'arsing eidh [satesgnavrRsuttis desiyntiphiofagiditional attributes.
standardized name to which an algorithm is applied. In one example, an
algorithm includes Return code Parsin%wwhere the First byte of the return

cotlk [elepbe s earesieNmpieddar BgHred inshdnteaig svsteidnand
enfBAkEGiH e PYPBRBGAG AR AN IR IR R ALY BLARRSB S and

well as treatment of observed Asian Wfltlgg convention such as described
pargerthRiiBRutted telephang nember) AhgiteleRNARS MUheE i Rrserkinta a sub
corAPERIME NiReheSHEBSH51 0T IS B SRS B 3R Tnquiry) rREEFESS

codifications are inputted into the system or may be computed or retrieved

from an external module. The system uses algorithms to derive or parse
CafaRifitatangdQdetrieve data including a Street number, Street name, city,

Province (prefecture), and/or Postal code. For example, in Japan, a

Residence Code includes numeric information of up to the actual street

NURTRAT cRh e tifassang dﬁﬂ“ﬁéﬁ‘ﬁiﬁ]ﬁi?iﬁ@iﬁﬂuﬂﬂpﬂéf@ fﬁ@@y@t&ﬁ?ﬁﬁﬁst

by picking up key words, such as bldr:? building, floor, FL, room, RM, suite, .
retrigye f GRBRIGEHO SRR | f?&ﬁéﬁi% Ve Ifoioaernsdriit fgrandidate list
thatitingspiemso caRtant srsliisationsiemastionaiindelairermay @sabase

be performed by the system. Parsing of this codification may result in

while. iBiBizinaig R icididates to be considered and t¥ne computaﬁonal

complexity of retrieving that pool of candidates. Candidates must be the “best”

candidates from the reference data, i.e. reference records having the most similarity
with the inquiry record considering not only character similarity but tone,
ideogrammatic content, and other aspects unique to Asian writing systems. in other
words, the process should return a list of the most likely candidates, considering all
available and inferred information.

Candidate retrieval normally relies on methods to distinguish records in the
database that may be similar to the inquiry record. The algorithms used strike a
balance between predictiveness, i.e., how likely is the algorithm to retrieve a set of
records that contains the expected match, and performance, which is related to how
many records are retrieved, the computational complexity of deriving retrieval keys,
and therefore hbw quickly the candidate list can be processed.

14



d) Telephone area code is provided by direct input into the system and

enriched via CPS processing. A custom algorithm is created to perform
WEPpS At Farse the inputted telephone number. The telephonRCHMBRI6/845269

parsed into a sub components where possible. It is then stored on the

inquiry record. Candidate Retrieval After cleansing, parsing, and

standardizing inquiry data, the system must retrieve a candidate list for

evaluation. The objective is to construct a candidate list that is most likely

to contain the best available match from the reference database while

minfPriARy {RE Hsoinoiesinnigh AN einamaats aiietadcerapided shapn-
detePmPRESREIRIEYMS At BROlHHedBRiABIeRI Sy R Bie R S PRUIBIe

"best" candidates from_ the reference data, i.e. reference records having

alogrithmssaae-ihgispleRtioRChG Hesnasel~idensy ﬂ@@&m&a@@h inquiry
basd i Bo RS (eRfoNEeeBFAPSKRIC SrRiRAUCHIE 9 GeA[BePESs IA Iiqueness of

Asian ertlng S)éstems In other words, the process should return a list o

the,RRYRIRGRLRFEQh FRiRVE L GRARIERIRS Andvahserueshariitarery aspects of

canﬂi@ﬁf@ﬂ@inbu%ﬂdlﬁiﬁtﬁé@%&i@h@éfé%@téﬂ"F§ BNl fiehis method, and
|stlngwsh recqrds in the database that may be S|m|Iar to the inquiry

64278 13BN fdaurefke Re MsiRed iGledrs asmerating alidkeys,

sudmsllk@ymﬁbg HPIFEE VIO aHjRNEraryph O { FRIGEIF 3! RAMVIAGHES and
tel%éﬁ)eaed m tch %_d performance, which is related to how many records

JRERYEPER: EaRLIRLERian Aaaklpdp dBRVRRIIBHHAIE! KESRIYRREY
coah&“mrgnhmmk@ylmtb%@amh@aﬁeelIsmmﬁgok@%sﬁqﬁe inquifyakérd and in

g r??r the inclusion of ongoing refinements, there Is provided a

PRI ARl RGP P LRI RS iaHE VAP mRUlRs S TeraREa.Setsr
Opﬂdﬂt!l)ie tHeestkels Qﬁﬁﬂ‘&@ﬁ'%ﬁ%‘r@ﬁﬁiﬁhﬁb&h@ﬁ 8RR frequency limit
%% s for each |n ?%Qd on computational complexity,
afeﬁé% RESHBPED A daspirisscast fierPRapRIGH deryinnow the
promseue@@mﬂ@@m@nd\mrﬂmbﬂbmf@g@de%am@@tﬁ)pi/gﬁaqlddytmtersectuons
b %Ii“bunon ungaue t? f@an dat sets. ngY&EI steps of this method, and an
ABLAPRNGY SHBETAT G S 'ﬂ‘?‘er% iRfudReRaR ﬁ?lﬁ@\%lld
prewwau@ésaamwmmﬁamle@@ﬂ@usacr PlayKes (Hireseiyiols are rearranged
cronyms angd teI e mfjgnbers from mforglatlon ava Ial?ag in th

I Qi) Ekie ATIRSLERE) PBOREL 98,3t e complexity

prematn‘.lmng?ee)am the mqutwrr eﬁmaﬁwlmaﬁ@mw@m@ﬂ afr?ndldlfte lists are
retrie rom prey uted reference tlona those keys

o R C TR CRAT IR RAGE SR IRSELRRR PR SRy

Thisunpthesealidlibdotepthitzetioraofatse Asproatirdriosuinting dasinquiries are

DFO%%%& égd retrieval queue. A cost function is generated for valid key

tions, based on one or more factors, such as retrieval time,
intersection time, predictiveness, and computational overheads. The key

orGOREEOFG AR, S SEATS SIS ARSI Ao R Gpographic
varjatientislcarethiadeaxeinesedshinylidgieistr ey Eﬂ’the’g@dp‘l‘ﬁmﬂ*di@ments of

database. in th er of k sectlon oduc acc rdin
R M S S A A T P
corpparedwgiamstlmnlnmsemndleam@gew unﬁqoétﬂ&)algeathm&anEMS are in known
ac oun for n isam hod nown a "shin

ri
rechere y orfﬁa 8rapsh T%'é%% SRR S 5?%”?)% %ﬁ%r% &QQQ by
mfrpquantbmhs‘ewedimagmﬁmﬁrﬁgaamwUf[mm@bgauﬁﬁhmdm of “Shell Oil
glcatm h% unlque hosfe ra menfg a}ére in wn recqrds in thet
BB SRl e \OuE Fols sl R e it et
langbages)dSraggliagtis Evtm‘mgled whenipee chinbaideaiificSheliGue" shingles
Company" are shown in Figure 9. In implementation of shingling (for

phonetic languages), shingling is employed when there can be identified
"unique" shingles 15




(.e. less frequently-occurring shingles) that would be likely to be both
predictive and efficient from a computational throughput standpoint.  The
WQRIGASIN using shingling in non-phonetic languages is thaP€¥Hbl/045269

variation has far more meaning. It is unlikely "misspellings will occur in
such languages, although there are certainly situations where characters
are omitted and/or re-arranged while still preserving meaning. It is also

(i.ePREETR fIRIRtNBRESAHY KRy BY US04 RR BR TRk 18 g@%ﬁrﬁcﬁ(;é@?ctive and

of Asian language input methods editors. A further challenge comes from
effigientiroma cempHiajienaidhipehReLsRARRINbther symbols, take on a

new meaning which is only represented by the combination of the
characters - these combined complex groupings must be treated carefully

so deralienagdadesing Shinoting iy Rrjophenglimiangurarm isthahsigabolic
varkiies Rk NPABIRGIRIThE RNagRfely "HiRSERPRsY RAOSLEERFPYIAgS

a method of matching fragments of inquiry data by managing symbolic

languiagssiAlteHeR grerRie sappivlyHaions winBRhaastams araantded
andJBRSAHAIFIB S WRREISHR GRERInARY RiEKMIngiNBIs ¥ sEs8ibethat similar

non-phonetic language have a higher meaning when grouped together.

SOURGIRGLIUNRRls WllbR nitifuede dhe iatitavies SiARAanagoeraput

me@DaBEaRcRIVAdSiRKY SREIBAG4IeHMRE TrHRDIAS cH@/RABM symbols, when
"Kingles" in Kanji. Figures 10-12 show an embodiment of this method as

coupladeyiy oeE RHTRRAIR B RD AR GReRNINg MYRiRhils i rapasented by
the IDIRAIRIE STNEEATRRICEEBMITECRICThRFIENcEMPRICEHRIDIRE AIEs be

applied to account for mixed writing systems (e.g., combined Kanji and

tregegebrarelylly S A54ae ia disasserdaladhamButno alegiitanaicmaanipulation,

othexris@lerabeeiisalascahmgdsiess shergiyed Hanzee, the Chinese
writing system, the method utilizes "hingling", which is short for

Hanzeeshingling. Figure 10 is an example of Hanzee shingles, or hingles

(thEse hiagias AiScloeleASHEIades o mRthby SMAN BRI RagmEHRI&S inquiry
anzee Duples). Hingling preserves the concept of overlapping sub

dat Araging symRglic ANl e hatis BRYcRAR JRAsin

langirzgles. torhes "sistkodograse dBRYIATSyMEAIs together, as “sticky” shingles,
2 07%%%2156PCT/U82006/045269 grouped in order to convey some
Wh'ﬁP{;Hb ORFR RIS AOGHGIG AN SNORFAMAARINS WRBRSiaHRast together.

Ad{'mﬁm ‘h?m@@%@@@mﬂ]dm dh@m@é@ﬂihgitz@rﬁ@ﬁﬁ)ﬁaégm@%f%&%ﬁﬁong

anzee characters are neither lefters nor words either, byt are semantic, _

obs g SRS RRAE GRS, THBEIRRo D (ERGRS AR alinGIRs, IRAN Figures

10-1§ishbwgi$tfwnﬁ®ﬁiﬁ;]§h@\0‘htif:]s|:ﬂﬁ§ﬂ%ﬂ' lag bprﬂlf@(ﬂeto}dﬂfﬂeseb hﬂfﬁ‘é}glﬁﬁ@mge,
representing nghai”, 35 shown in Figure 11, would be marked as, .

Al B LB Gy s ik Ry D R HRO® GL S dRication

systeansitixapolatioing larts 415w pfsiicdupl ete duvit €r thexeandifiig Esisievad (e.g.,

meth an. deduge highly predictive sub-components of the input string.
combine anr}l andJ l%atalga aﬁ’n apaneseg)ln tﬁlf same data attrlgute. g

Figure 9 is an example of “shingles”. To address shingling in Hanzee, the
Chinese writing system, the method utilizes "hingling", which is short for Hanzee-
shingling. Figure 10 is an example of Hanzee shingles, or hingles (these hingles are
2 characters long, and thus may be termed “Huples” (Hanzee Duples). Hingling
preserves the concept of overlapping sub segments of search strings while
considering certain Hanzee-shingies, or hingles to be "sticky" because they are
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Many "sticky hingles" are also "noisy hingles", which means that they

occur so frequently that they are not useable for candidate retrieval.
WaaeHmied®¢ speaking they are "uninteresting”. Conversely, "iRElEE i 6/045269

hingles are those that occur infrequently, and thus are highly predictive for

candidate retrieval.  In addition to hingling and sticky hingles, the

present invention distinguishes "noisy hingles" or hingles that occur

grolgedhiersrddreguentye sbineyhiRdIahesraie Toreerdbeks MHgReare a
hal nd %refﬂa%s "uninteresting’, The method also identifies and utilizes "dumb
alRest dregrmmpl At S RS ERIelee ecciamadkely improve
caneidats cetifdoanatianzbetomaieitiehe Bro RAMEHI BASE HOFIIRE either, but are
les" have no semantic

ing. O these "dumb hi
sorTREATADE Bt e (o BLRHETD CHRABISR PR IB0byAhen they

“stioke oo thegy a8 nsestaonmdroFiydrsnbt himvlerisioreViHe & 8t Gi%BH8radters

Thus, the L%e?éth()d ingludes anal zirFthe d‘?éabase and sidelining all
ePHES IR gRIMaGRAL <BR SRPHE HRAGUTR ol dy Wi e @arsesses special, and
kep’etﬁegemerd_ta_bfmgw@l'rlw]”' J ?wr?alm' &d mltjgawrryggﬁétﬁﬁﬁgiﬁdﬁgtﬁ@%ibﬁingle to

. very predictive. of the aboye nomenclature and methodology can be

nind AR BHS o lP DB, et G e abSarapioc G digacs highly
pretititkg-kiigleshpdnenikisidies inpod stigggsting/uninteresting parings

have similar functionality; however, since Japanese inquiry data also

contains interspersed Katakana, Romanji, and Hiragana characters, the

id&tamg tetickly hingkitinaseralsh badcisyitheglewthwiioh pheasticnaethedoccur so

0 yield.predictive results.  The_,method.also includes apalyzing )
e R YT el B AT T RN b G PReKing
theyembd&n?atﬁr&ﬁmyﬁ. iBotigersd, ‘tiﬂfeifysm”rhmgﬁi?é%iﬂi@ﬁ 'tﬁh@t)fﬁ:c_:ur
. monly oggurring indicators, such as structural indicators. As shown in
mfr%%l?rr(]ﬁh%{h&ectg'ygt e%‘@&&@ﬁ&%&@&ﬁﬂ%ﬁ?&%wﬁg anzee name

for "D&B Taiwan", which refers to the Taiwan branch of the D&B

Corporation. In this example, the system removes or sidelines the hingle .

T b N B Sl Ve T es e e R Rguishes
‘nosinblegEwesehingl¢F taboeserdoyuitaesyrfreylientlithst iy are not useable

on cambipation of charagters representing D&B is primarily used,
for R VA At WLy eIt A ERE S SR drBdies and
utilizes gl b hinghes s wittlrarm dicaipssoiviteo gram@etsayved ek fadjacent in
' idelingd, such as.indications, of divisions or departments
Sk [ e R e A e e
Occuemnoagrofithiese.  tanbdurayasyrasanmisohatetditroneantog) tamarafoand to
. nly used tq describe a company, allowing th
be o R 0 LB AR P VAR RKaTBRfe! b
hinglggsepronigled do fridleret differences in simplified and traditional versions of
a non-phonetic language, as is shown for example in Figure 16. Finally,

similar, but phonetically enhanced versions of the approach exists for
Jaturmdbaeangifotdngiud e analy Kadive datsbabie brodusidisiniey all “noisy

hindt8sei ¢ empPadd GFH%@%”ES&W 9250185 3RPror reference table
building, and are ignored in inquiry inputs. This method is very predictive.

All of the above nomenclature and methodology can be extended to Kanji for
Japanese writing. The resulting “kingles”, “sticky-kingles”, “dumb kingles”, and

interesting/uninteresting parings have similar functionality; however, since Japanese
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The system may also rank candidates by their matchgrade and
confidence code. Preferably, the system first ranks candidates in order of
WSV dwatfence codes and then further differentiates the higRESk/EsaRda{45269

stratum based on business tiebreaking rules. Assignment of the

matchgrade and confidence code and application of tiebreaking rules is

described in further detail below.  There is also provided a process for
inquusedata\asmﬁﬁgtmﬁsoiméi@mesmtaaadw&a@mﬂﬂﬁvalr@lgfhlr'@gma

includin h|n I|n and other ofithms for % e overall s For

ChaaGE Rt G 0 OHAEHT VA Al r&f@f@ﬁrﬂ?ﬂé ETE RN piorpfronetic

methygaEeto plek$ ;ﬂﬂedmmauwuﬂsa.lgonthms for each inquiry record.
Computational Complexity CC (A) of an algorithm (A) is the computational
iterations: elemental input or the number of steps or arithmetic operations
re'ﬁtérmmdrmsoonmmwianalwmgIaddlﬁhsadkaiyp@elssd? rﬁébn’e£quahmng in
r of ex ected outcomes %lVIdG%g}V}the nu ber of

non g o A e S PR G SO KBTS 8. Salgp may
abbtbenametbuo@mmnp’melq odeeping éssidasdischuds anktnlafiogEmaicators.

orith ori ic Constant nt e llowin
As A B S e B R ra e AL Reaigaa TP anzee
namexfectbdBidlditeaprodudet refinsits thee DaigdanAaha) mf‘t‘h@A@)&Bﬁ(ﬁp@ratlon
Examples of these Iculatlons are sh nlnF ure 17. The algorithm
I R e eI LBLTEVes g Shari e KRk hirle PR RNyt American
busineskianon mhﬂbt@ecammmr smwnmmpmamiatﬁepwmmm@ ‘f‘e‘amaalese

oA SIS T R o b i o ST ACTER Feptpenting

D&Bis r]:glmarrbrspmmirfm attrtbbtﬂg pﬁrppséar(elloagdmiﬁtedgnﬂarecbcasmgnmba

hing‘fe%e fR rgreT 8{58?‘% ura {nén ca{gutsr ]1% Tgengen%léltn%y be
gnlng co es 'Each code componentisa ma chgra e string, o
usemmagwdblrpgmmdelhnwm |suéiga|s=,nl@1chhone efmbvidioes rthemodmeaents

winlf FL SR RAFRL A R SRR, MR £BF8 1,
“Hadn@tmwatmﬂ d=! tt‘rdaamme amsdhwmeferenselaim ﬂamj a thparqhname to reflect
aordffRnmRF Joc Y Suliesh data GlemaD! SR IS RISe0C8 on

same. These codes a |nc U e an |cat|ng
andtrettidve ingndid stdsgjduadagn & givenh acdiiigrant Frensistamfenaycal stataflect

il ORISR e R R O PR AR SIRRE MR G5 s i

erthel quwy recor e reference data rec
shown for example in Figure 16. Finally, similar, but phonetically enhanced versions

of the approach exists for Japanese Kanji acronyms, termed “Kacronyms” which can
also be observed with embedded phonetic writing as noted above.

The system may also rank candidates by their matchgrade and confidence
code. Preferably, the system first ranks candidates in order of their confidence
codes and then further differentiates the highest ranking stratum based on business
tiebreaking rules. Assignment of the matchgrade and confidence code and
application of tiebreaking rules is described in further detail below.
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Examples of various matchgrade codes are illustrated in the table of

Figure 20, showing matchgrade codes for reference results as compared
WM 061 ata for the example of "Mitsubishi Trading Corp v? (A1EbasNH945269

Trading". In order to establish the inference of A/B/F for Asian languages,

scoring methods consider not only character-by-character comparisons,

but also tone (for Chinese), Pinyin or Kana transliteration, lexemic

Vaerds ,éyqlﬁmaHd%imowmmtﬁ@mam toredictiveness of
ideogrammatic writing systems. . rt roprietary algorithms hav
can Bt VR4 BN aat R o RSP P PRHES ol Rigspveral
prodwsvl .eFlb'ﬁ)la- tﬁ@t@ﬁﬁ@j@lﬂik@bﬂi&{i&lﬁ_@ﬁﬁﬂ(ﬂ?ﬁ-@&bﬁrﬂ_ * 'hgmm@wf@id@t? retrieval, the
elements) must take injo accoupt inter-relationships between yery large,
SYSUEAE S TS G dh & GRS (5 PRAB ALY SR Sreptadional
Confpslexditg €O Ahinaiifligherittdhaid) b xhdeletivsutatidisidtelatimigu efmsental
. has_ﬁ_gen irlg}gi)duc;ep%‘to accomﬁgod%te these, observed.traits (ﬂfAsian _
Inpu QKNG DWIIRGHPASHARS OF ARBIHEPGRERIITE ERIHILES SRR Feuires
comgneatiined qiroblerfor ResalictivegieageB (3\)idesjnabtestiboatiomenrbicbxpected
ot R A AT 1 B PHIE HEd LR PRy MY Y (s
equalf e tiesiv ofresbortisrefuire difithy stetigodakiaeg ietoplopedntThe facidbss first
. Asian inquiri ially in J ften includ nafi f bqth
e R SO AR S SRR e

folloadngrfurinbizd MCAGH 2 GEY/A R R@RjoHbelgortHikityconsint-ethed

ol R o B e g MR ERRLEEE 8y il x ¥ (& =

(An)atgmeplés ticthelraateutatiotreenssl stadtwmdndfijbpsdd o Heealgonitians
, d i is shown in Fi 21, i h
viel e X esl T SrOISIes BrEIeIanly Srenub e SRR ARG Syttt

This assignment is intended for the stratification of data into groups to

Evaftil |o|ﬁ gRBIB%gPSri] cr)ﬁrt])usiness rules. Preferably, the CC is retrieved from a
shown in Figure 7. The MG pattern matrix is

preferably stored in an SQL table, with each element in a separate field.

Inthe system's perfarmanc luation a ISiQni

e R R S B R B TR IO 186 S R R ang pmploved,
the daadidatdseanggtien sonfiele ioecondpubingliImadatigceoelibtes yetrioged foor each

i inqui i fi 10 ' ' j :

elor B 4 R S R B R R TPEAFY Cihgite
datdraseiaskigivohingoadeniatabf i3, dBitdmatidalljhis peptedsfia shewraindidgtre 18.

The R e R R B N G string
or matshpeapie patiecte g bgvaruiseligltie -boe dkimmeutrstzodiosnt, thersysrenup to 11
il ' k the final tie f inqui d,

et R o comparison.  An example of

set of tiebreaking rules is described below. The rules are processed in

Oﬁﬂﬁféﬂg;f% &SRV R SGAAL date oY ARk Wﬂoﬁﬂa‘fﬁﬂ‘g@ﬁﬁ%ﬁ}?@% subject data
represehted as integers, and a higher rank correspohds to a lower integer
elementecabrive tieairrhast-theleameindivtite sefereoceid atmrandam "B match,

indi@éﬂﬁﬁ%é?tﬂ?iﬂ‘aﬁﬁ&’ﬁjbject data element is “similar” to the reference data, but
not the same. These codes also include an “F” match, indicating that the inquiry

subject data element is different from the reference data, and a “Z” match, indicating
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Rule 1 - "A" Match: Business Name, Street #, Street Name, City,
Province/Prefecture and Postal Code MG patterns are all "A" and
WEHHIHRYSType is the same. 0- Yes, 1 - No  Rule 2 - matcR§HEHE26899/045269
Business Name: Rank candidates according to matchgrade code on
businessname.0-A,1-B,2-F Rule 3 - Company Type: Rank
candidates according to company type (per code) compared to Inquiry

thadéie. idquigreabjectiiesefibmeriRideaBseneis RUREIERE inquiry record or the
Provig/Prefecture; Rank candidates according to MG Code on state. O -

reference-data yecorgy e 5 - matchgrade on City: Rank candidates according
to matchgrade code on city. 0- A, 1 -F, 2-Z  Rule 6 - matchgrade on
Street Naﬁme: Rank candidates according to match?rade code on street

aRigs PI yaroup magharade fadawpiadlysimied inthadableghkigure 20,

shawingidates rpedsltsHes ToteBIRIR 608SUMR StsaesmpaTeer tdiryulry Bafr for the
Rulﬁgﬁbc_)JOB Out of business) Indicator: Rank candidates

exaiégb%ﬁﬁa%w 09 SRR B aginR ciieorden ipegtablish
the(P&ence of A/B/F for Asian languages, scoring methods consider not only
character-by-character comparisons, but also tone (for Chinese), Pinyin or Kana
transliteration, lexemic variation, stroke complexity, and other parameters unique to

ideogrammatic writing systems.

Certain proprietary algorithms have been developed to account for nuances in
Asian writing systems and local convention. For example, Uniqueness (one of the
11 matchgrade elements) must take into account inter-relationships between very
large cities found in Asia and the structure of Prefectures in Japan and Provinces in
China (figure 24 and 25). Relative vs. Absolute uniqueness has been introduced to

accommodate these observed traits of Asian business demographics.

Another matchgrade element which requires special treatment for Asian
languages is Industry classification, which must be inferred through a new process,
termed Polylogogrammatic Semantic Disambiguation (Figure 26-27). This process
employs methods of recursive reduction of the inquiry string, taking into account the
fact that Asian inquiries (especially in Japan) often include a combination of both
ideogrammatic and phonetic writing systems. This recursive reduction is
accomplished in such a way as to highlight the most likely industry-related keyword
for subclassification within the matchgrade string.

After derivation of the matchgrade sting, a confidence code (“CC”) is then
assigned to the reference or retrieved data record based on the derived matchgrade
string, as is shown in Figure 21. In one embodiment, the confidence code is a

number, preferably an integer, between 1 and 10. This assignment is intended for
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Rule 9 - HQ / BR (Headquarters/Branch) Status. Rank candidates

according to entity type: 0 = HQ, 1 = single location, 2 = branch, 3 =
waeankidied?é  Rule 10- "A" matchgrade on Phone Number. REFKUS2006/045269

candidates according to "A" matchgrade code on telephone number: 0 A,

1-all others Rule 11 - "Company Type" Position in Company Name,

Rank candidates according to "company type" position indicator (per

theCOPSARARBAEAI N B AR IBs Yo 2AESIe Lap PSRN of bidIKeté Tules.

matchgrade on Phone Number. Rank candidates according to
Prafaatiyrdae ebais sattianpddremansiieon matrix guoh s | @ showrHp|Eiggre 7.

The RGhsIaAS %PQ%‘?BF@eW %Péajﬂ% @@@r@awet%mﬁteaarag%mem ina
code O Jostcode 0-A1- - Rule 14 - TSR (trade style

sepatairifieldde. Rank candldates accordlng to presence/absence of TSR
code: 0 - TSR code present, 1 - TSR code absent.  Rule 15 - Present

Data Flag. Rank candidates according to value of "COM" flag: O - Flag is
ableHiq systeatatfoimansg &f @égﬁtl@@u@@@@ym&Mmg steps, tie-breaking

rules must be used if more than one candidate is retrieved that has the highest
confidence code of all match candidates retrieved for a given inquiry entity.
Confidence codes together with the tie breaking rules may be used to auto-decision
as per job settings and business rules in autodecisioning, a match is automatically
accepted if a best candidate can be identified, and if the candidate has at least a
threshold confidence code to warrant a business application. The threshold
confidence code may be pre-selected by a user. If tie-breaking rules are used, the
system will record which rule was used to break the final tie for any inquiry record,
and what data values were for that final comparison.

An example of a set of tiebreaking rules is described below. The rules are
processed in order until there is one candidate out-ranking all others. Ranks are
represented as integers, and a higher rank corresponds to a lower integer value.
Only the highest-ranked candidates (if there is more than 1) proceed to the next

rule.

Rule 1 — “A” Match: Business Name, Street #, Street Name, City,
Province/Prefecture and Postal Code MG patterns are all “A” and Company Type is
the same. 0 - Yes, 1 — No

Rule 2 — matchgrade on Business Name: Rank candidates according to
matchgrade code on business name.0-A,1-B,2-F

Rule 3 — Company Type: Rank candidates according to company type (per
code) compared to Inquiry data. 0 — Same, 1 — Different
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Rule 16 - Record update date. Rank candidates, newest to oldest,

according to the date of a major update in a system database.  Rule 17
WO poms2iember. This is the ultimate tie breaker. Rank candi#&tB&$Rp06/045269

DUNS number, i.e., unique corporate identifier, in ascending order.

nnatchgrade results are then presented to the user. Information presented

may include one or more of the following: the matchgrade pattern used

(one field per element), confidence code, Match Data Profile, processing

date, processing batch number, customer ID, DUNS number of matched

refetia de-révatahargdryorEoRY RGRIDSEIapiitpcRastkicandidatas mgeording to
MGJ%?:JeTQPI g@é:.tg_tsdng)é‘pqz gqugo_riged based on differing confidence
codes and other observed or inferred attributes.  Additional capabilities
may be provided to the user to browse and review data that could not be
maiehed T h%ﬁ@é@éserbei il AR dHRHGSS Qé%%ﬁr@‘bbﬁ'ﬁé%chgrade code
including auto-malfched data. Other capabilities may include filtering (by
on glifilenbe todE; matéhgrade pattern, tie-breaking rules used) of output,
manual matching, and re-matching. The system may also include the

cagga:lbilisg/ for manual initiation abi"% for re-processing of selected _
recHES by iAo PR eel Reff@nkreredidpipmacsortingto

mateRErAAd SR ISEHIect HaRTdCIUEAL 1 — Brefergbly, the results are

presented to the user as a report. Preferably, the results are in the form of
a non-editable report from results data as shown in Figure 22. In another

eniadi Menindtthgrapessistiecddl mssinNrani eaHala s RRIE riTHE At
re-cog;ijlllng the system. Reports could be coded in XML / XSL and
m

BFRRGNY shreetmumben Sonderfed B Ronddiable format. The

applicable reports can be chosen in advance for a job, which then become
the default set for that job. Reports can be generated with English or

B h SRR (B4 St Presiess iR st RaBk.can ket ererding to
whEHHE S aIChORMBAtiERdS @O M)l eonmaroNdingheRlidqarerpdes in

a "matchgrade Master Table". There is only one row per unique
matchgrade pattern, as shown in Figure 7. This table may include:

mygengde RatEBR a9ch8 U&té?@/lgﬁéﬁ%?j@%ﬁfﬁe%ﬂﬁ@m%@% according
pattern, each bréte of the pre erablél 11 matchgrade patterns as a separate

to Quitty i PaivaidEn Tor firgislagatioge fol@NER Y, 2BHRY ¥R ipdate

date-time which is auto-generated when the entry is changed. Preserving

edit history allows for ongoing quality assurance and continuous process
im @ehqél—qt_A’ matchgradeon Phone Number. Rank candidates according to

‘A" matchgrade code on telephone number: 0 — A, 1 — all others
Rule 11 —“Company Type” Position in Company Name. Rank candidates
according to “company type” position indicator (per code) compared to inquiry data:

0 — Same, 1 — Different.

Rule 12 — matchgrade on Phone Number. Rank candidates according to

matchgrade code on telephone number: 0-A,1-B,2-2,3-F

Rule 13 — matchgrade on Postcode. Rank candidates according to

matchgrade code on postcode: 0—-A,1-B,2-2,3~F

22



Whenever an entry in the nnatchgrade Master table is changed for any
reason, e.g., the confidence code is changed or validated; the system
WQREREBINA&tores the previous entry in a "matchgrade HistoryPKAWIES2096(s#5269
table has an identical structure to the matchgrade Master Table, except
that there is be multiple entries for each matchgrade pattern.  Every
change to the matchgrade Master table requires incrementing of the latest
version number. This will either be a "minor" change (e.g. 0.2)) 0.3) or a
"major chan%(_-:- 0.3 " 0.4). Each entry in the matchgrade Master table

affoctedl Ay HiSBHarasie sty lsresarshdenifn fRankeandidaiss asganding to

PreReNEYRIb SSnBESSIIG IR (aRISNIRDTBIRREYAE prebenten A crarNesavibaskt.
making any change to the matchgrade data.  Information about these

changes can be stored in a "matchgrade Version Table", which may

iNGRiflg 1 berImadunn DRtaV i, IRASKEHRBRIAENECoBYHIYRY S DaldgasfiCOM”

of the person who made the change, comment and/or date. The comment
flags Qs FIBSL RAARREON HPERIET S3Hkid, 2 P PTORERb (@ GatRb

populated before any change is processed. Update Date is the
auto-generated date/time field marking when the change was entered.
In lg)HEeeﬁ J

bodAERTdHRIAR HRISu iR irRansiates paRsE iagidest, according

to theniatwoptmeapiegiRIstsich agstamplitiesbedyese, Traditional Chinese,
or Japanese characters, and generating a numeric score representing

how similar they are. This ancillary information can be used to establish
attRotgel 7 levE NS Nuinde ASTIRRMEINS afiv-istcifiy virike et RMR candidates

hingles, sticky duples, and other constructs. The method,and library
s Wl A R R ol A
also apply to any non-phonetic language or communication system.
The s'milarité/ comﬁ tation js done on several axes, inc

ng .
oGRS pREHLY AN BB RIFREY H‘f&é%e#&dé'iﬁ}%% presented may
incldétiorgeoblinstécsislie folabiegtiteyreayrhgiadwputisneaked rgamigaitbper

oo LA R o

numbérchum'l erzlarhme?lnﬂsdwhmrﬂm@euat%awﬁea' > n@f@eéifcbwégg@gpdﬁqairy record
Preferably,,t ingli rocess descri ove is also used determinin

U R 5 SRR DHaR DO S vetor T RGP Frlsdprized based

on differing confidence codes and other observed or inferred attributes.

Additional capabilities may be provided to the user to browse and review data
that could not be matched. There may also be ability for the user to browse any
data, including auto-matched data. Other capabilities may include filtering (by
confidence code, matchgrade pattern, tie-breaking rules used) of output, manual
matching, and re-matching. The system may also include the capability for manual
initiation ability for re-processing of selected record/s, by which the system re-runs

the full process for the selected records in response to a user request.
Preferably, the resulis are presented to the user as a report. Preferably, the
results are in the form of a non-editable report from results data as shown in Figure

22. In another embodiment, it is be possible to add, modify and/or delete reports
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The enhanced matching system and method of the present invention
provides superior data matching and more detailed feedback for Chinese,
WQapHwaESand other non-phonetic or ideogrammatic languag®@EféS2006/045269
matching systems. The system is able to use more data elements for data
cleansing and matching, is able to match data in more ways than was
possible with the prior art, and can provide more intelligent and granular

B AN 788 anc

genareleddaitialpasdibid/Lwiteroonuertesdr OvPrUSHEIsiGREY. Thmapplicable
rep W%%%g?ﬁ%@@ﬁ cﬁ\l/l %ﬁ!ﬁrﬂgeﬂ?&péiﬁs(g\éﬂ&g\?ﬁ% eSUHEARE default set for

apanese ance Ing Syste matches data using more
thadjahe Repasternantbergercistuith ipglishcahaatiyelangsiagsteHizstiate text.
in ways that exploit the ideogrammatic nature of Asian writing systems.
The system and method also feature additional comparison schemes foﬁeir

exiSif §\SigRetoiesPemAlEn Rl he BifstenalrpaiRdeRaitatnsand |
corsabhdin g Rdafdenddniassinta alteehtivade dnasIafigpRaNT here is only one

modifications of the teachings described herein_could beﬂ%vised by those

rOVE RREYRHANR MACHEIFE RAHG VAT RMAENGISYTS EmbRiRdahlemay include:
mabdieirademtiantifigatipesiagdtrersuiticivy Wtwithtadhedeotieatideern, each
bytteeS? mrégérg?ésr%%?? O1I %gi[%hg}g%eiangae{ggpnnscelgirg%gé%rate column, the version for
the last change to each entry, and/or the update date-time which is auto-generated
when the entry is changed. Preserving edit history allows for ongoing quality

assurance and continuous process improvement.

Whenever an entry in the matchgrade Master table is changed for any reason,
e.g., the confidence code is changed or validated; the system preferably stores the
previous entry in a “matchgrade History Table”. This table has an identical structure
to the matchgrade Master Table, except that there is be multiple entries for each
matchgrade pattern.

Every change to the matchgrade Master table requires incrementing of the
latest version number. This will either be a “minor” change (e.g. 0.2 » 0.3)or a
“major” change (0.3 » 0.4). Each entry in the matchgrade Master table affected by
this change will be stamped with the latest version. It will, however, be possible to
increment a version and enter a comment without making any change to the

matchgrade data.

Information about these changes can be stored in a “matchgrade Version
Table”, which may include: Version number, which is the number of the new version,
User ID of the person who made the change, comment and/or date. The comment
is the description of the change made, and why. This field must be populated
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A computerized method of searching and matching input data to stored

data storing in the memory, the method comprising: receiving the input
WQIA87AR1psising a search string having a plurality of elementd, Gk/168406/045269

some of the elements forming part of an ideogrammatic writing system;

converting a subset of the plurality of elements to a set of terms using at

least one method selected from the group consisting of

befep g EFRIMGEACH BRI ST RISUDHE i #eZ 8atBRRETARPaRRM e field
kanji acronym expansion, and business word recognition; wherein the
MagiRGHIRN Wa$8HRIBANg traditional and simple versions of
the ideogrammatic writing system; generating a plurality of keys from the
set of terms; determining from the stored data (a) optimization of said
PP RS (R e R TR BBRS daRe B BalIog sl e of non-
phohétie sreratTsrsabiychits Bt SIFEEI BHINGS, ThagitisidinoHig¥se, or Japanese

intersection(i and a %uantity for said key intersections; eneratir]%ﬁa cost

ChalRgsH RS SENKIF NG R OUBRECHTOTR Ry saRIiEg hrursieiidhey are. This

aneihsnydiforinzirifl cost Hengten 8 wstisismataasitarioizathidithgrade
interseciions; rlftrieving match candidates in order, of said cost-prioritized

asSENMRAIS DA KRRYBHABST Byra RoipglemmicktidRIRS dansHhRr
coriAdity; The method and library discussed below apply in one embodiment to

Hanzee characters, but may also apply to any non-phonetic language or
communication system.

The similarity computation is done on several axes, including Orthographic,
Phonetic and Lexemic variations, as well as through muilti-user blind tests to the

objectively evaluate native speaker reaction to the algorithmic inference.

In addition to the scoring described above, additional aspects of
ideogrammatic writing, for example in both Japanese and Chinese, are exploited in
the evaluation and decisioning process. Preferably, the hingling process described
above is also used determining a confidence code or other score representing the

quality of a match.

The enhanced matching system and method of the present invention provides
superior data matching and more detailed feedback for Chinese, Japanese and
other non-phonetic or ideogrammatic language data matching systems. The system
is able to use more data elements for data cleansing and matching, is able to match
data in more ways than was possible with the prior art, and can provide more
intelligent and granular feedback on the matching process. This granular feedback
enables automation of a business process via a computer system that was ‘
otherwise not possible.
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wherein the retrieving step further comprises generating a matchgrade, a
confidence code, and a match data profile for each match candidate
Wh D&% degree of match, and selecting a best match fronP€HEUPRMIH045269
candidates. 2. The method of claim 1, wherein the determining step uses
at least one method selected from the group consisting of sticky hanzee
shingling, sticky kanji shingling, dumb hanzee shingling, dumb kanji
shinglgnABH L84t fhgeX ity af writing systems. 3. The
method of claim 1, w@@%ﬁ%ﬁ@?ﬁg gi/g%%wo{%gﬁ]s\égsnéﬂ%iﬁaﬁngs a
Japaneseskiipnee MriichinooBysteana ik S )brsaighemntatal uSing meteodf the
deh SRIMShY PRI IR EARLET liseadenuiving siick
sub-segments comprising sub-&%ﬁiﬁ%@éﬁ%ﬂ g@n§f§cemgaamggﬂ?n“fﬁ that

e&ﬂ@&éraﬂﬂmwwnmﬁjigmm Sf Astametitagsysemd, Whersistam and method
al $O R AIRDRIBR SHANBHAR %ﬁss'&ffmm’égq’&oé%s?#ggﬁ%rﬂ%wsdgta-rquments, as

method of claim 5, wherein the converting step fur comprises
compared to prior art systems.

It should be understood that various alternatives, combinations and
modifications of the teachings described herein could be devised by those skilied in
the art. The present invention is intended to embrace all such alternatives,
modifications and variances that fall within the scope of the teachings described
herein.

26



identifying dumb sub-segments comprising adjacent elements having no
semantic meaning in the ideogrammatic writing system; and imputing
predictiveness from the dumb sub-segments. 7. The method of claim 6,
wherein the determining step comprises using the sticky sub-segments
and dumb sub-segments to generate the optimized keys. 8. The method
of claim 1, wherein the ideogrammatic writing system is at least one

The insehgieieslairagg e group consisting of: Japanese Kanji, Chinese

1

Traditional, and Chinese Simplified (_Ha_nze%?. 9. The method of claim 1,
ARBRIRY 8 R orHRE SRS FhSH R0 ARgIGhIngHEPH st RiAteraia Lor e memory, the
nigtesaesnyiriziagn 1, wherein the converting step comprises. parsing said

lurality of elements to identify said set of terms, including name
CRUATAE RGP DB ST SHEC o AR oML RIERR. o et some

busirassléments forgingel ebaokREyRAInENNE, sysasa-checking phone
number elements with the address elements; and
converting a subset of the plurality of elements to a set of terms using at least one method selected
from the group consisting of polylogogrammatic semantic disambiguation, hanzee acronym
expansion, kanji acronym expansion, and business word recognition;
wherein the converting step comprises normalizing traditional and simple versions of the
ideogrammatic writing system;
generating a plurality of keys from the set of terms;
determining from the stored data (a) optimization of said plurality of keys, thus yielding optimized
keys, and (b) candidates that share a commonality with said optimized keys, thus yielding key
intersections and a quantity for said key intersections; generating a cost function for said key

intersections;

prioritizing said key intersections according to said cost function, thus yielding cost-prioritized
key intersections;

retrieving match candidates in order of said cost-prioritized key intersections, and bounded by a
pre-determined threshold and said quantity;

wherein the retrieving step further comprises generating a matchgrade, a confidence code, and a
match data profile for each match candidate based on a degree of match; and

selecting a best match from the match candidates.
The method of claim 1, wherein the determining step uses at least one method selected from the
group consisting of sticky hanzee shingling, sticky kanji shingling, dumb hanzee shingling, dumb

kanji shingling, and text indexing across a plurality of writing systems.

The method of claim 1, wherein the converting step comprises dividing the search string into a
plurality of overlapping sub-segments.
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10.

11.

recognizing idioms and expressions of the ideogrammatic writing system
and keeping the idioms and expressions together to maintain meaning.
The method of claim 10, wherein the converting step further comprises
identifying structural indicators and acronyms within a name element. 12.
The method of claim 10, further comprising establishing longitude and
|atitude information based 28 on the address elements and throu

igh
Tirdnethed 8F Alalibr WERLAI Mg EQYY RGN N6R THBRY. &%“.‘H“ﬁ&%@(ﬂkﬁﬂ"&ﬁ sticky sub-
sdgjaientd comtRisig she-egniddenaginpsenidttateamingd @t ieasirdmpartichasesh system.

on the semantic meaning and inferred content of the search string. 14.
The method of claim 1, further comprising providing an ordered list of

ThElaeliesh Briaihcandele hbastRangse rRPMEAERFS8EIA8moving noisy sub-

segments.

The method of claim 5, wherein the converting step further comprises:
identifying dumb sub-segments comprising adjacent elements having no semantic meaning in the
ideogrammatic writing system; and

imputing predictiveness from the dumb sub-segments.

The method of claim 6, wherein the determining step comprises using the sticky sub-segments and
dumb sub-segments to generate the optimized keys.

The method of claim 1, wherein the ideogrammatic writing system is at least one selected from

the group consisting of: Japanese Kanji, Chinese Traditional, and Chinese Simplified (Hanzee).

The method of claim 1, wherein the elements comprise Asian and Roman characters.

The method of claim 1, wherein the converting step comprises:

parsing said plurality of elements to identify said set of terms, including name elements, phone
number elements, and address elements;

inferring business line through polylogogrammatic methods, cross-checking phone number
elements with the address elements; and

recognizing idioms and expressions of the ideogrammatic writing system and keeping the idioms

and expressions together to maintain meaning.

The method of claim 10, wherein the converting step further comprises identifying structural

indicators and acronyms within a name element.

The method of claim 10, further comprising establishing longitude and latitude information based
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13.

14.

15.

16.

is. The method of claim 14, further comprising assigning each of the
candidates in the ordered list to one of a plurality of match levels. 16 The
method of claim 15, further comprising determining the assignment of
match level by ranking the match candidates in order of their confidence
codes and then further differentiating the highest ranking levels based on

user-defined tie-breaking rules. ) _ i i
on ﬁ1e adgress elements and thrguglﬂn inference of flexible Asian addressing conventions.

The method of claim 1, wherein the confidence code is determined at least in part based on the

semantic meaning and inferred content of the search string.

The method of claim 1, further comprising providing an ordered list of selected match candidates

based on said confidence code.

The method of claim 14, further comprising assigning each of the candidates in the ordered list to

one of a plurality of match levels.

The method of claim 15, further comprising determining the assignment of match level by ranking
the match candidates in order of their confidence codes and then further differentiating the

highest ranking levels based on user-defined tie-breaking rules.
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