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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



conmon view of a custoner or supplier. An exenplary
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Application No. 10/702,1 14, published as U S. Patent
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i ncor porated herein in its entirety by reference. The
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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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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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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,
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stratification of results. Each of the conponent

processes described above are further broken down into
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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



and nethod for differentiating anong machi ne nmat ches
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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



of data subsets within a database record, is mapped to
an existing structure, i.e., the data contained in the
WO pgaiosyiselat a record, and reflects the indivi deel/US2006/045269
quality of a name, certain address conponents,
t el ephone nunber, and other information. A confidence
code, for exanple designated by integers between 1 and
10, is providedthat correspond to the nmatchgrade
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stratifying matchgrade pajterns into nest.eabl .
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stdres juagrephoBRIERT DESQRIPMaN l@FYURgESDRAW NGS Fi gure 1
is a block diagramof a prior art record matching
nmet hod. Figure 2 is a block diagramof a prior art

BRIEF OESCRIRTIONG GF THFDRAWWES3 is a table show ng
t he mappi ng of confidence codes to matching results.

Figure 4 is a bl ock di agram showi ng t he conponent
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pattern in a reference record of a Japanese busi ness.
gure is a, block diagram of the enhanced mat chi ng
F'Qi&}’@t?e'ﬁtaot?b?‘ﬁé‘a&r@@e?ﬁa BN seraxd "Fft‘tﬁb'rné systeMg t abl e
representing a matchgrade pattern matrix Figure 8 is a
bl ock di agram showi ng a nethod for retrieving
Figeme @ id & table showingitbemeaping oénonfidarseratdesrtoahatching results.
exanpl es of shingles derived froma conpany nanme in
English. Figure 10 is an illustration of exanples of
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t he esent di Scl osure. Figure 11 1s an
nuﬁbmugﬂn@modn of exanples of "sticky hingles" derived
according to the nmethod of the present disclosure.

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.
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exanpl e of renoving or abbreviating structura

i ndicators according to the nmethod of the present

di sclosure. Figure 14 is an illustration of an exanple
of additional structural indicators contained as part
of a business nane. Figure 15 is an illustration of an
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methéP bEthd grekeredistlogural cul ati ons of predictive scores
for algorithnms, according to the present disclosure.
Figure 18 is a block diagramof a nmethod of assigning
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methbd v tHeapiesenblliselosatechgr ade pattern. Figure 20 is a
tabl e showi ng mat chgrade codes assigned to reference
names, according to the nethod of the present
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di scl osure. Figure 22 is an exanple of a natchgrade
Feedback Report showi ng how the results of the match

FiguE & 415 @REIMh Siehtiotcorurflbramb éhwidiidripdtrabiurdidngicagesicontained
di sclosure. Figure 23 is a flow chart show ng exanpl es

as pairt ofua busiegss nadexi ng and nanme kingling, according to
the nethod of the present disclosure. Figure 24 is an
exanpl e of a matchgrade al gorithm for uni queness,

Figute cl& idiandiliustrativn ordhedambld diea fiHasrenymdi scl osure.
Figure 25 illustrates relative versus absol ute

uni queness, according to the nethod of the present
FigdtbS® 84 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.
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illustrates a representation of industry scoring,
according to the nethod of the present disclosure.
DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENT The
system and met hod of the present disclosure includes
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shown in Figure 5.

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,



The nethod perforned by the enhanced matchi ng system

of the present disclosure is described below. A
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irst step of’ cleaning, parsing and
corstabuscditicned urdnrr(m&lms) oofthe Bpemﬁpme’cadaﬁaﬂmﬁdty) akdveve the result

o e e 8 A G 48 ol g e

resiuﬁg_utted search data. The output of that process is
further enhanced to asses derived information, expand
acronyns, and to account for other known usage

C o dV it R R Bl Spfiftidh BB HldBped in golution for
moré st icetnridnication IHat resembkesThe camhemedb@bkdiesther parts of
various fields for entry of data either

theswgﬂréhmgemplaaxfah@rmapmggrm ﬁa%aa@nﬁgaﬁchéwg%lmshﬂwn in Figure
g first set of fields includes a number of "Job

"Settings", which are set up so that a user can enter

vari ous data to govern processing of the search job.

g TR ruhof ieriake 1Y 5 anere BeiERey i o s psent

dlngshr fE"tFesl:ﬁBeE’rb%ﬁcﬁﬁeV\C(ﬁagfgnﬁ‘b? éﬁ%rﬁ@ddnfﬂéh‘t @dﬁhés téfn of the
e follow ng: (a) Processing Batch nunbe

preseot dlsplosymmnpmlmﬁlgur@éné}f@tw sysien) sy r@@lﬂqer%@nt data

mahiiG Systefitok Sl AT anoaBkaEnt B L ebE Pl asee
syélémtsh erHRISRAEM i MeodIEE ERDIRYIS that itadindtse haed &S tHe current

mbers, and this could be used as an alternative.
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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(b) Custoner ID: This is preferably a nunber to
identify the custoner. The custonmer |ID nay be

wo edrioeaisel vi a a | ookup, and the system i ncl udeGT/US2006/045269
include a facility to create a new custoner IDif no
custonmer ID exists. This is preferably not full
Cust oner Rel ationship Managenent (CRM, but just what
is required to "tag" the data as it goes through the

sy sThesystein iAvludde Giasibas fislistfbr ety bf‘dafﬁ‘éiﬁmé&%&#’@ uk8r searching
based on a presel ected threshaold confidence code for
fof fatg eia usseMepREingEihesystare. Ariirst sel of fieddsjinclutlests namber of
u ARGl ' i i er
8B 08 FELISCRR PR P ARSIl tocovern
prpcessisg ohtheasearchdotr Fhksogaliogs types @i @ees nity be presented as

LRI Tk RiSTRnL et B LS AR, e Brtance
infeFtacl Ghal ﬁﬂ;mﬁ@ﬁ&dgq&gm@qgnoﬁ@a! es: In these tables, a

user can specify the server(s dat abase(s) and
tabl e(s) that contain the inquiry data and/ or

f t Il n one e di men t he external
(o] BREsR Rl barch FpE (s Wotle plssiriatly beudegenerated, and
justiopiirmihiibybsser herHerjg Wi f
Just oG oy dr THIBE UMK higde RichiieS It AP may also
confin autysterper P {gre belpw) msaarhotbetmimbenofhe systenT aldo creates

iR IroBER, 2B b ] BepdB dCerldfelE

i ncluding a matchgrade pattern matri x, an exanpl e of
whi ch_ is shown in Figure 7, by which m_atchgrade
patPLEHEoMeHEY:  Thig jp Prajerably @ sumbesiie iderdt thevcustomer. The

i . h .
PR EE i 1 AR T ) S SEREE S o iy
{o Traatemnagye caiatoment IE) if acecustomert EDexists| Uts & prFS=bly not full

stored_tiebreaki rul es, ich are described below in
CRTBER REIATONSAIP WeneieRivnh (SR ERBLGHERr ot deanrad Hultag” the
daeeas itieshthid heX\Ruwmof simlarly stratified
ts h

potential resu e tie breaking rules are
preferably nodular, so that they are not nerely

NGB8 cislinir oSSR T VAP T B e bR ofresslected 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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one enbodi ment, each customer's tie-breaking rule set
is stored on their individual file so that the user's

WO 2@7lo6HaKI ng rul es cone up automatically as tP€T/US2006/045269
default. In another enbodi nent, the U can sel ect
tie-breaking rules for the Job, or the location, i.e
directory, of the rules. Preferably, the rules are
stored in scripts or in another editable format so
that rules can be enhanced, renoved or added to

W t hout the need for a new rel ease of the system A . .
usEhe sustemmay alee ilrmusdeaatnaammerﬂtynt%fa&eaéWP@aS data including

ent |t h. ' . ' .
a bl SR o025l FCH OB iR, 5 whi
ma%%ig]rade ipatierie&aheir nﬁegffpﬁmgstd) cltong'mienaa codgsiwily be stared.in a
rocess_inquir t [
Sysieey d4iaBres ol ySIm GaREERB 10 el Qashs V5 % bsip i ifhical user
blEed 0D T ARG Ryt i 4 e Bodoschor e
brekiry ruleksrveisish diad deacribecebelphvinanorendriail aadavhiel engble the

T T R
Thgﬁ% lﬁ%akfﬂlg%?&%dar%%%rbﬁw fidSar, sachutlihey dretdotfwérety “hard-

oman-scripts.” Address data is processed by the .
codRE withinithe systenp pagrem arkefagisd tharaby glowingi for 8ageipg tuning. In

and then further divid I al uati y
or b o SR S P BNt R BB o ncividua
fileS§PHALSe Q4br SHBrehidag e doaie g aatomativxlly\as the default. In

conventi ons. Addi ti onal data may al so be sftocﬁ)red

anofher asuhodinientstbe Ul-ie, 561piel 1RibiegkinoEmies fon i dpb, oF the location,

. Stor i i.n ' ' ' j
Lo SRR Rl LA e g 2% slofR EsHPABF I another
edtabRedorfatNedrrest rulkiscdanue gnkanyced) eamoled or addrditagudinopt the
data record within the job. The record nunber could
na&drf@ryweelgaf@@hﬁhﬁéys er. Processing of the
user-inputted inquiry data produces a nunber of data
el enents and codes. The systemutilizes algorithnms to
eva| uséremay linput-vadops data mentifying a desired en%ty 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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el enents in a way that produces retrieval keys and

eval uation attributes such as those specified bel ow
wovRvy/06f15¢ hese al gorithms are constructed in SEChUS2006§45269

as to enable sinmultaneous treatnment of nultiple

scripts including both phonetic and i deogrammatic

witing. The data el ements, keys, and attributes are

stored in a database for each inquiry record. The data

el Addiopandgtataay atsei kizatored pitbribe |ueer-mmxttegeiatauncﬁudmg a

B RRERT aech b RS MRk s, SO MIRTER 1 LnPuelvidruiipd
thrBughale s destenca i fie HB8m, dhd 8 Récdrbwlﬁhaendm@hmdquely

nane to which an al gorlthmls applied. In one exanp
ldeahfleﬁ gaeh inawinyiiata decorpayithim theied. Pehesrangrd merrt@rtcﬁuld merely

e%fuemﬁ% @%bgpe return code is used for Business
UA

eva Addi tional transformations include
the expansi on of acronyns and the treatnment of known

al Lases, as well as treatnent, of observed Asian
wr FEQ‘%@@SE‘&RHH? |U§ﬁr-§1m+ﬁ eddngiinedatggrrofrces gugberpf data
6.1 t
ele?ﬂﬁené%?g g% Pég&he Sdl}@ é‘é glg%?lﬂirg%% r@galﬁgﬁ% Qﬁlln-scope data
eledragds in a)magdﬁaéseodlmmretrm:abmsmmd evguatien attribotesseich as

t b ed d f .
thoS¥RaRREIRA RN MARLOLYEsE 'Q@ﬁéﬁnéf%gﬁon%ﬁ?ctaeﬁ_ iBSHED @ way as
to Sfa@'sHRuRAEJUsCREARTEN bP nﬁﬁt‘iﬁle %\éﬁ%r @3haiubiifg Bsthfhoketic and

Street nunber, Street nane, cit ovi nce
|depgraarneatlgrve‘)tmganﬂmdatao@emenm;deysmd siteinyles,arestored in a

catsBAGE roloatio BT pCET i oulfBa eyt MEREH phoneti

langndgemeﬁ roRepHtidtidi aradéogramnaat oG ?e@bﬁé?cdmbmatlon

pi cking up key vvords such as bl dg, di ng, fl oor,
thergof. rBlﬁT\’eCRK}FS B@ude: etc., in their various

mani festations in Japanese script across nultiple

witing systems. Qther codifications, such as

I oapCteadeéH aBdsﬁm Namedlafter BP)ermhiy etletatdurdized name to
sste rsi,ng his codification may result in
rdna 6‘ mBfis 3895‘9 oMPNeeXampl§: @ algorithm inciudes Return code

Parsing, where the First byte of the return code is used for Business Name
evaluation. Additional transformations include the expansion of acronyms 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
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d) Tel ephone area code is provided by direct input

into the system and enriched via CPS processing. A
w@emwomiss gorithmis created to perform CPS anBCPHFRE6/045269

the inputted tel ephone nunber. The tel ephone nunber is

parsed into a sub conponents where possible. It is

then stored on the inquiry record. Candi date Retrieval

After cleansing, parsing, and standardizin% i nquiry
rergeites, theruilding ffoarmanst roos nuebersiby gikingaue key stordsrsuch as

oiofy Byt g, HE B el vl 56, BRI PGS 40 st n
Japaresl doriptmativRsimiigprNwetiftpéyahiase. whil e ninim zing the
pool of candidates to be considered and the

conmput ational conplexity of retrieving that pool of

c ' - o [ € he, t |

F o ReBficalons AREER rphuddife REY alsd BERSRR TR by the
systéra. rReEbingi afithareddyficstioh e résulfuin derivation df additional attributes.

consi dering not only character simlarity but tone,

i deogrammati ¢ content, and ot her aspects unique to

As) L . _ .
SO hOh S PO RS gAY 358 ana
enriahesi \da@ GR{ peddessing. | Aloustoan dlgonitteniie dréatéd torperform CPS and
5P il 5k 1t SR it o s
co@Fahémé vitferk sk [t)s iRGPSEred B ted mwrwgéorwﬁggv

ri ke a bal ance between predictiveness, i.e.,
likely is the algorithmto retrieve a set of records

Cat E@E Ieceg{rgl Eg t he expected match, and perfornance,
ted to how many records are retrieved,
the conputational conplexity of deriving retrieval

kgxs, and therefore how quickly the candidate Iist can
beAlielodearyng Rarsinde @ standardizing inguisy data, dhg sysigm must

5 AR T o RAY, I chMER RLE U cprgee o
thabfs mmkt like\etcat@uain hesbest dvaigble ehatch ifiom tHe teferdmeetdatabase

ubset .of those algorithms for each, jnquiry based on :
while, rigiizing ibg Peg ﬁg%nctl%teﬁﬁ%gﬁmwm% agf the Gomputational

cortpRRfty bR PetrieRiRg th&Y Bt Feandibates. 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.
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the anticipated set of retrieved candi dates and

observed or inferred aspects of candidate distribution
wairiogoe21s® Asi an data sets. Typical steps of tPECBHUS2006/045269

nmet hod, and an exanple, are shown in Figure 8. The

met hod i ncludes generating valid keys, such as key

wor ds, Hanzee or Kanji acronyns (Hacronyns, Kacronyns)

and tel ephone nunbers, frominformation available in

the inquiry data. Frequency counts for all valid key

the i :
- o6 B P ineiSion SRS s, BErs BblgWieg g non-
defrmmlstusﬂnptlmﬂmmmmaé&eﬂfmgl ’tgﬁitt aIIO\tﬁﬁfféﬂh@ dse, oftrhoﬁiple
t hat t ndi dat es, t han a pres
a'%ﬁﬁfﬁﬁ% ABY the $esuleC§P@ of Hebereibset emmses?é%rﬁhmsﬁer each inquiry
bas&fHRIcH té‘@éha?'c%% ostl@pEHo‘?&lvTeﬂe% BPgKYO atﬂgrag,;éo’rfd’ﬁﬁﬁueness of

retrieval queue. nction I's gen
thevanticipaieg sehc‘éreiee\tecbcmdl@atee@m!mmm onimferrécaaspests of

| L t t ti .
oo it in B lnl Eormed 0556 Jokilises oiogpptnoc, an
an 'e&éﬁfp‘ﬁ@féré SRSV i mg@ér@nwaé nhéthBH AScludés | g@ﬁé@%ﬁg%nd keys,
cost, based on the product of conputation

suoap key woyds,dlanies oriGarisacroaymst h@cmnmm }@cronyms) and

il B R ATt S S8 80 o} b oBuency
courits ésrsiCvalinkdy PEBIeE6tcHEs 06 Jinfatthin TH@y% iefdn Mu%'r@é&d and in
for optim zation of the approach inreal tinme as

a r‘?fﬁa@nqq esord. carpratrieysd dronm preyieunRly cempairi Erferncermetdf
Ry, H3554 5% AT okl B AEB PREYE pgyency i

aredthrdttigd apsuppfasagde r@theogedhnMAlﬁsSclah&ala@ tecdgiet tervgnnow the
seletedb errmt tion fragmthe inquiry string an
Propess f%fa'egébtﬁ) Fosklunctian i gengya %N@&@é«ew&@ésectwns

bas8n Bh@QJFFrﬂ&% @E’E’orﬁ %dﬁhoa@rétﬁé\%l Gitnd, rrnt%%‘ed%hqmée

Sui tabl e keys are those fragnents representing
pradltﬁweqewtaryd chvputatidnélr avpreeads. Elxalkpyexﬁem‘ecﬁbnagr@searranged

in oot A B path Broet OB TR BToE of EompGHEreL comBlety,
predictiveness, and the number of potential candidates retrieved; candidate lists are
retrieved from the database in the order of key intersection products accordingly.
This method allows for optimization of the approach in real time as inquiries are
processed.

In phonetic languages, one of the algorithms used to account for orthographic
variation is a method known as "shingling," whereby orthographic fragments of
known size and offset are selected by permutation from the inquiry string and
compared against indices indicating how unique those same fragments are in known
records in the database. Suitable keys are those fragments representing
infrequently observed fragments. Examples of shingles of the name of “Shell Oii
Company” are shown in Figure 9. In implementation of shingling (for phonetic

languages), shingling is employed when there can be identified "unique" shingles
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| anguages), shingling is enployed when there can be
identified "unique" shingles(i.e. |ess

wo e@quexitsé y- occurring shingles) that woul d be PCREB3006/045269
be both predictive and efficient froma conputationa
t hroughput standpoint. The chall enge in using
shingling in non-phonetic |anguages is that symbolic
variation has far nore meanin is unlikely

(.e: [gssdrpauentiyoccuiming gfusales) th gwmld bedkelyde, beamth quetictive and

oIS Foflf 4 cB oo P e G D et v ng

rreanl ng. It is al so possible that simlar sounding
synbol s be input dye to the intricacies of Asian

| aF@%ﬁﬁ@"qnqwﬂ Ysing,siaaling tronan-phonelic isaguages isinge symbolic
VSR AR h8Bing s GRIEA) L PP
languages agftheagh tleerelgret destaimdysituationsnwioéret dtearablersiatecomitted

andlgf BFaRG088 whde il HesanBattbente I ingircipssige that similar
smﬁtﬂﬂj é)%rhﬁbl% \VﬁrHeQHbéi d@é‘to Mﬁfr}@a%%sedft)%qé*ﬁ Varg%%g;'erlﬂput

hanged. The present disclosure pr
methadsciitors. n‘hfwmefgsﬁallagg@nomeeﬁromqm chtdllaatacdﬂaln symbols, when

col AT Yl Rinbs TReli A s Bime g e 35 dgbigapeesented by

theQhilsthaticry BPeScHAEBINSL thed® cophbifKY coﬁ’fblé‘)@bﬁﬁjplﬂé‘ﬁ filist be
in the non-phonetlc | anguage have a hi gher meani ng

treqipd vagefolipea asodtin sisassgeipte Hem during algurihmic maamlatlon

otnghER SRl BRI PR gl o T Fanzee
and "Kingles" in Kanji. Figures 10-12 show an

odi ment of this nethod as aﬁpl ied to the Chinese
a@éenagtSﬁmW PrRvidesa mrined of getehingdragments of inquiry

| a
a3y BERRShES AR 2 LR A3 gt pen
langm‘agesn ngslysnehmmd(gﬂfogps cer.lafnl syambd{*atqgetlaml agatsw ahlngles
Japanese ame data att Bute 9|s
whigf B o phohbfi Fiuat3 g bioBet Risapityhen dranseb together.

AddifiénalhfResteeds! draia %ttﬁ&eém%%ﬁéﬁélﬂ%HUeMé@ﬁ and among
“hingling", which is short nzeeshi ngling

observed sticky shmgles (termed “Hingles” in Hanzee and “Kingles” in Kaniji. Figures

10-12 show an embodiment of this method as applied to the Chinese language,

although this method is useful in any non-phonetic language or communication

system. Extrapolations are also applied to account for mixed writing systems (e.g.,

combined Kanji and Katakana in Japanese) in the same data attribute.

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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Figure 10 is an exanpl e of Hanzee shingles, or hingles

(these hingles are 2 characters |long, and thus may be
wo eoomoe185d¢upl es” (Hanzee Dupl es). Hingling preBET/VER06/045269

the concept of overlapping sub segnents of search

strings while considering certain Hanzee-shingles, or

hi ngles to be "sticky" because they aregrouped IE

order. to convey some higher meaning. These "stic .
oropreia rdelrta conyay FREISTIGRer MeaginshmFess sk Higdleraere a
Pl IS OUrRrASC NGRS R S BR N B SRLEENG imorove
cangidate refricval., Hanzea chameharatire neiteerietisrs Wor words, either, but are

haracters' ani ngs change radi cally when they

Se’ﬁéﬁﬁ'%ﬁfe'?%&& S ofiarg RrMPANIBOS Fhange radigaiiebes they
“stitkretogethe?f as RAsieISEIGaRS €5 %bLbEfoFe?'?ﬁé‘ 8Bebf shatdcters

shown in Figure 11, would be nmarked as specral, and
repressintingg Shasghaitirasghewn imFigurm il pwbeld e marked es\spegial, and

romhingle to inal.e (or huple t .
kel iaeth@P Bl B8l afpDftiob a Ol 168 rStiges from hingle to
hinleqbt Yuplectdi Miply tiselbasdifaR Y 2P eth6d cAR WedBibe iHighly

ny "sticky hingles" are also "noisy hingles", whith

pre%gﬁg stRzgoneprierie ofithesBppt slipent | y that they are not

useabl e for candidate retrieval. Technically speaking
they are "uninteresting”. Conversely, "interesting"

hiMaghy &stizke hirtgles’ dreatls® trmisy lamggre@q,uﬁnrchyne@:mdtqé’ﬂ #¥ey occur so

are highl redictive for candjdate retrieval. In .
freqligitlyitiat eV e @P& Heeaa fat sandjdatergiriayal.t hechyiealbrepeaking
ey YRR 00h AISBy, IAR o B B oo
infregenslye ahdrthusaack bighty predidtive dor, cantidateaetrioval.

“uninteresting". The method also identifies and

utilizes "dunmb hingles", which are groups of ideogramns

ohs eiddebNt e NIRRT a6 Blickyhihgks! %c;gekaﬁﬂhvéﬁﬂimdish%uishes
whi ch when i nspected have no™inplied neaning. _
“noigy hiigles cershipglesibaicocaiuitgethayse frequently that treypats ot useable

or BB 8 BN BT ol dppives nc
utilibésitdemb hirgles, dedch areFh@upbe of #eograms observed to be adjacent in
reference information, but which when inspected have no implied meaning.
Occurrences of these “dumb hingles” have no semantic meaning, but are found to
be strong predictors in candidate retrieval methodology. An example of a dumb
hingle is provided in Figure 12.

Thus, the method includes analyzing the database and sidelining all “noisy
hingles” into a special file. These noisy hingles are not used for 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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Thus, the nethod includes anal yzi ng the database and

sidelining all "noisy hingles" into a special file.
wab@gmeeniod sy hingles are not used for referenckCT/ER1006/045269

buil ding, and are ignored in inquiry inputs. This

method is very predictive. Al of the above

nomencl at ure and net hodol ogy can be extended to Kanji

mquuytqai ?qréet?épt\é@stlhpegenﬁgg%i @?%gat o kérﬁ}? an?j"Hiragana
chaid&&'seﬁfe' |8§6§|‘Hrﬁh§h€%igd?%rﬁﬁrnhw%ehéhﬁcrﬂd%itﬁb rjor phonetic

functional it owever, since Japaneseilnquiry
methodoiacyintdapredidtiveaesylés.sed Kat akana, Romanji, and

Hi ragana characters, the ideogramatic al gorithms nmust

be enriched with prior phonetic nethods to yield

pTRdiraéthee 4166 iHdfdesTaalyEhd addribaal ééﬁédﬂgéﬁnaﬂ@ls%cﬂﬁrmg in

addi tional aspects of nanmes occurring in non- g honeti c

nontriegetio éanguagesndn emecrinbediment nehawn in Figyre 431te system may

abofa{fiE B o8 LYo Sty B B el HRT R o8 S lidincioptors

As dhogtr i@ Higurd 18, tﬁyésiyemm eseugmiZSstAldtwel ididatordndhe ¢lahzee
in the Hanzee na or "D&B Taiwan", which refers to

nam%f@r%la&ﬁaﬂalw.a@n@ﬁh@h refess m@ecmw@nahraaﬁh of the HiéS Corporatlon-
n 3 888l WS oS IR G 0B g B LG “Amorcan
busmedé”o andi alrbjrewatest drrui/br sigeknesthiedsnglei regréseating i€ aivanese

corporate s r tur Thus, the yncommon, conbi nati on )
cormsaRRRRr < TPUr BeuTR neRSOMD RGPS FhPrgsleds fehtesenting
D&%@@ggly%&gﬁg%& |H]ﬂ_%u%6§és%)brlq1\ﬁﬁh %hy\fﬁ'eéi’uk! dumb

ure 14 er structura
hingles)i det ghawmirt higure 1 Aaaé\ewasrubfeiralsedicatmrs wdthirchinagmeomay be
ned. such s i,ndi .ons _or

used it edteiing i ShigTel i fefertion| of YigBRe Br departments
Wlthm @dh‘lﬁﬁhty nai€ M bhoriembddiment, Exemptified q’tﬁlFigtﬁe 15,

. Hanzee acronyms are isolated froma conpany nane
Ha@r@nvemﬁedte adearsamBcEHsYmSATe iselated Fomez cempany name to reflect

aor S a8 Do R £ B ROt SRR/ soeren
andattieve ea‘alndtdatdss hbeihgrcgiveh magranyn.f Thd s@rﬁténh heal lsoneflect

ver si ons of a non-phonpetic | anguage, as
differences in simplified and traditional versions of a non- phonetlc language, as is

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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shown for exanple in Figure 16. Finally, simlar, but
phonetically enhanced versi ons of the approach exists
wo o007depsmese Kanji acronyns, ternmed "KacronynmsCT/vki0061045269
can al so be observed with enbedded phonetic witing as
not ed above. The system may al so rank candi dates by
their mat chgrade and confi dence code. Preferably t he
ranks candi dates i.n order, of t

i
T Bt Peted rovhen ar uReH evalfag ng PiRdctivaness of
can&rﬁU?ﬂeet%ttrlé\%ﬂ 5 ﬁﬁﬁ\%%’l‘éﬁ]&ﬂﬁ ﬁﬁlﬁ%?Hé 'dfﬁésalg?ﬁ@\h%aﬁr'ﬂﬁe overall

Assi g nt of 't e and cohfi dence
proassde Fama mppdhingenvrorohent with eamdajennmhsbcmnd@bthe rétdeval, the

w,, Th al .
systgfyeigks e miogh BserT BYHNLTS 1y <t Tpitel Etrn Lidngytational
Corﬁﬁéﬂtﬁ@tﬁ(ﬂ)@f%‘neé'l rithh 9 0K i& RS comwltawnlag ltéﬁd‘ﬁlﬁhbnéleﬁféi\tal

ot her al gorlt s or the ‘overal process For a
inpuer ére AGMBEY OF siemsmr aithmetie npaat@nm raggires selyingi @lat e

corpFRsREbropllf, FrBLERY BhecS i i Palel S B by bRyt ERPBctes

outdoﬁ)e@(ﬁlvmw&i}gwe RUTbEADT disserhed oo, | 'Dhi@bxpected yield Y (A) is
terations: elenmental input or the nunber of step

or
equalrtptthﬂ#t q>fcresa@ISarﬁtt¢m§d ﬁfef@@. methodoyvereRmaloysp Jth&( Pf9ﬁ§§3 first

oIS AR TS So6h SLRIRR A e B RS AR [ g e
follownmg: forauila TAn@(Aap) peCCA,)yx ﬂ(An)Y THS aligerithanialconstartés then

records ret t he netho ree . .The
mulisESEING PR ViGN BRLGE 815 HSSEORE B 6] RCHAnX Y (Ar) =X
Al MAE f
B S e I Bl o Ofthms
yieldiop $healowest finakscarelare préfedatly usead ireieeniatchiyg systetro
produce the final score X (A): AC (An) x Y (An) = X
(An) . Exanples of these calculations are shown in

Evaltafish@&nb/DediBnfgori thns yi el ding the | owest final
score are preferably used in the matching system

Eval uati on and Deci sioning After the appropriate

I
CARRL R Al BBl MR SR SR RS 4 Silted and employed.
the omiditigteacsre (théfsstosid byngsmphiting efetbhgrade (“MG”) strings. For each

element of a matchgrade string, corresponding attributes of input and candidate

data are assigned a code for of A, B, F, or Z. This process is shown in Figure 18.
The result of assigning MG codes to each code component is a matchgrade string,
or matchgrade pattern, shown in Figure 19. In one embodiment, there are up to 11
entries (bytes) in a matchgrade pattern.

Matchgrade codes include an “A” match, indicating that the inquiry subject data
element can be treated as “the same” as the reference data, and a “B” match,
indicating that the inquiry subject 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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el ement of a matchgrade string, corresponding
attributes of input and candi date data are assigned a
wa@oaa/obase of A, B, F, or Z. This process i s sShp@EUsI006/045269
Figure 18. The result of assigning M5 codes to each
code conponent is a matchgrade string, or matchgrade
pattern, shown in Figure 19. In one enbodi nent, there
re up to 11 entries (bytes) in a matchgrade pattern.
thaﬁ/ﬂ?%ﬁ&#ﬁu éuéﬁﬁgat%%lpﬁlﬁym imabsent i etther ﬁ%@dnqlaw rRgoreh gr the
refbréfick M3tk FdcopyPl ect data el ement can be treated as
"tﬁe sane" as the reference data, and a "B" mat ch,
indicating that the inquiry subject data elenent is
"simlar" to the reference data, but not the sane. )
THEXAMBlGS S Variogs miFhd@ds Fodes aralusiratef Mt tne: AGle ffigure 20,
i . . . .
shdwifig rﬁ'ét'éh@béo%‘%c%r“?tdfog?é%g&{ncg{f?ﬁ?lté as @bf‘rfp%rrgc;]‘?]% [rfc{&ﬂ'gtd%\?a for the

reférence data, a i ndicatin
examplegiofy Mitsbpishi Traing Sogpreat Mitsubislsichtding” eiln bederttb@stablish

theffbfehde LEARE AL ARE BBQTRSER Sopideiethodscons arEnct only

chdrablee-b9icharcter cafMpariBond, it BRCldaRas CRIAESe), ®inyin or Kana
reference results as conpared to inquiry data for” the

transliterptian dexemic wanistion, strokelcamptyity, a-d ofernasagieters unique to
ideg @%g{ic \A{rﬂ]in rsggfentaé) establish the inference of Al BIJF
%r ran | a gu g

n €S, 'scoring nethods consider not only
character-by-character conparisons, but also tone (for

Chinese), Pinyin or Kana transliteration, |exemc )
va¢‘i" 'PZRGPP%%%&QIQQGW%J@W begn dleyelepeddarasestist for nuances in

A RS S8 SRTIB VAR50, L e o o
11 fratchgrade eterantss insust iakd inty asyouird imteanelationstips between very

) . 11
i [ D1 ) PR st iCRAR &1 reGobEEs imgapan and Provinces in
Chingl(Bgarec2Ahha U5)! R8Iah0é VB Ro Rt 1Rt ensss haSbbal iftrddliced to

Asia and the structure of Prefectures in Japan an
accenynpdatestheae Obisarveditrajisref Aslambusipess deelagrapkicss.

Absol ut e uni queness has been introduced to accommobdat e

t hese observed traits of Asian business denographics.

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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Anot her mat chgrade el enent which requires speci al
treatnent for Asian |anguages is Industry
web@smsfisc€at i on, whi ch nmust be inferred throughCBHURENG/045269
process, termnmed Pol yl ogogramrmati c Semantic
D sanbi guati on (Figure 26-27). This process enpl oys
nmet hods of recursive reduction of the inquiry string,
taking into account the fact that Asian inquiries
the siggitication f datajiapaaioupstie enianls aprlication @b buainess raes.

i LC a h e witing,systens. Thi
Profgtap 168 G RISt Ro Rt Bifiehublii siRoias Sy i fgure 7.
Thé Mbipaiterd Matiinfs Presérabiykstbred indFEQY-tableandth &fhnelefhent in a

for subclassification within the matchgrade string.
sepgrata fieldr i vati on of the matchgrade sting, a confidence

code ("CC') is then assigned to the reference or

retrieved data record based on the derived matchgrade

SL Ini mg,sfy_a’(ﬁjem’s p&i‘rrfmm‘hd aneefof @UEEJaﬂoﬂ.anU][deviBiobl ey Gtie s ile-breaking

t he copfidence code is a nunber, prefera an )
r U'?%F‘é’&ég? %@gﬁmrquoqg_CaSalplgfea@Srp@’m@ﬁtt%afshasfﬁf@n@gaest

| | r . .

colfRIceg (st Rakcr e Rig s Foligh By B2 o T APe ity
Confidencesentids togetheravitrethe treabraakirpucitesasaly desirspehtd auto-decision
as phP i ssifingsand Bubners il tepLRstif g <4 il s alomatioall
acddiRbdif d Pedtt@indicte ¥af REBALifE Cafhlde tr%V@érHﬂélét‘éma?“ﬁfleast a

deci sioning steps, tie-breaking rules nmust be used |
threshrald chafidente cedritaiwaranta business éppti¢rtiornabhe Hyeshold

coRR refieoRy B3 ocR ey wikh S BB Rles erpugec the
systogetil eecavdtwhith eulel wad ek taBraalkl the fimay tié forlaaingQiry record,
aut o- deci si on as per g ob settings and busi ness rules

ang whatidatievalyes wekg forthahfied GosnRariseat i cal | y accept ed
if a best candidate can be identified, and if the
candi date has at |east a threshold confidence code to

vvaAlf‘laManﬂal@ usgrmsf ﬁgbﬂéa&kmg' m)llles ﬁlt?sghbeds belo. TPe rules are
confi dence, code nay be pre-selecte a user. |

prqqeésg? E‘a?‘iq% upgj| @§¥%f5e°‘5)% éaﬁ“‘f‘f’ﬁ‘@ %‘gﬁsrﬁéhﬁnﬂi Eﬁ\ othgkpr Banks are
re%%cﬁ{l’tcreg ‘éjrsgrglg%%ré‘,% & RigHef PhnKk BSrrédgistlasttb® foNerdéger value.
Only the highest—rankéd 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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and what data values were for that final conparison.

An exanple of a set of tiebreaking rules is described
whedoane213he rul es are processed in order untilPChEsm06/645269

one candi date out-ranking all others. Ranks are

represented as integers, and a higher rank corresponds

to a lower integer value. Only the highest-ranked

candi dates (if there is nore than 1) proceed to the

next rule. Rule 1 - "A" Match: Business Nane, Street

coRe e yanR B oY bR PRt EariRatl SaPRidal toraing o

MG &dde ¢h staleso JA-1NF RILeg 2 - mat chgrade on Busi ness
Nane: Rank candi dates according to matchgrade code on

business nane. 0 - AL 1 - B, 2 - F Rule 3 - Conpany

Igﬁ &%afb‘ﬂg%d@{)ﬁ%l@c?{% Lc%ﬂd@%jé’%%?ﬁ&iﬁgﬁ[%%éﬂﬁbrade code

conpare nqurr

on att/fmpeﬂnHRuIFe%—Z matchgr ade on Province/ Prefecture:
Rank candi dates according to M5 Code on state. 0 - A
1-F 3-2ZRuleb5- mtchgrade on City Rank

o P ETRGRAGHIE P R e SRRt oyl o

makkehgradacddd anestrest orami. ily— A9 TraBcBgr Bde code on street
name. 0 - AL 1 - B, 2 - F Rule 7 - matchgrade on
Street Nunmber: Rank candi dates according to nat chgrade

C OF\‘@IeOT‘ —?ﬁé%bréﬁé‘@ﬁ Stredt N u?nbér RaBk cand ld%tes?’ accordid ®

Oof business) Indicator: Rank candi dates

ma&dmadengde@nmeeetewmemﬂs—AQHMﬁgZd& frot (OOB): 0O
= Active, 1 = Inactive (OOB) Rule 9 - HQ/ BR
(Headquarters/Branch) Status. Rank candi dates

acRaledd ngOGB ¢0ut bif bLﬁMﬁéss)Qnﬁcb@r Rafk ehngidatésPgeddraing to
2 = branch, 3 = subsid By
whether status is trading or not (OO ): 0 = Active, 1 = Inactive (OOB)

Rule 9 — HQ / BR (Headquarters/Branch) Status. Rank candidates according
to entity type: 0 = HQ, 1 = single location, 2 = branch, 3 = subsidiary.

Rule 10 — “A” matchgrade on 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
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Rule 10 - "A" matchgrade on Phone Nunber. Rank
candi dates according to "A" matchgrade code on
wo edogpbaase nunber: O - A 1 - all others Rul e BAT/AUS2006/045269
"Conpany Type" Position in Conpany Nanme. Rank
candi dates according to "conpany type" position
i ndi cator (per code) conpared to inquiry data: 0O -
Same, 1 - Different. Rule 12 - natchgrade on Phone
Nunber. Rank candi dat es accordi ng to nmat chgrade code

OnRB%I ﬁ?chgr agﬁ‘é‘:‘i’@ Sty dgﬁe) é&a BRa%k a;rd Fates gc&pgﬁ}ggto

e on can da es accor

pretsenna/bbbgm@eief ESEReocnie. rﬁ)osfl' SrRieodé)presént,H TBR Z2ode Absént.
- FRule 14 - TSR (trade style record) Code. Rank
candi dates according to presence/ absence of TSR code:

0 RulESH C@-@s@ﬁms&tmaé Ca}]'rg&a t88$8Bbrdirfdevaia of “COM"

Present Data Fl a tes according to va

flagifO ~ tﬁtaqlsfatmyntmpdaEEEdgiarca) dbsklag i$ ppesenddoldatady) 1 -
Flag is present (old data) Rule 16 - Record update
date. Rank candi dates, newest to ol dest, according to

t hRuiate —ORe@or’fcﬂﬂh&laté%@é eRiaRk 2 ahYRia68, d\%wés@fﬁ@ oldRdt, ®ccording
17 - DUNS Nunber. This is the ultinate tie breaker.

to therflate gh airmaios s pEgteoNGSysietedatabase., uni que cor por at e
identifier, in ascending order. matchgrade results are
then presented to the user. Information presented nay

i NRUlAE? cNBUNS Maintberf THI® idf bkl tivhBa s tié BRodket C Riinkdsandidates
byBéitern used (one field per elenent), confidence code,

N npgibe rP‘rQ)f Hniguehoseeisis ienifie In psernding MEdesat ch
nurmber, custoner | D, DUNS nunber of nmatched reference
record, inquiry record nunmber, and the last tie
br matchggadaitesultsente tidre prmuﬂtedstmme Usere amremrehm @resented may

. sed on diffe onfi den odes .and. ot her ser
incRR Gectr Dare,of eI QUINGAdaR A Trada BaURTT Hred (ahf g per

n
eleg’gélij’r‘f) ‘éﬁgr;r&éb}éééprgod’%g\gattc_?_htgzgtg"lﬁgg%a?d&‘é%ﬁrgb@ r/)Hfl?rssrng batch
numher, wsistonner IbY, AN Sarymber of matched reference record, inquiry record
number, and the last tie breaking rule used. The results may be categorized 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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data, including auto-matched data. O her capabilities

may include filtering (by confidence code, matchgrade
W@ai0re62156 t i e- br eaki ng rul es used) of output, PENUst006/045269

mat chi ng, and re-matching. The system may al so incl ude

the capability for manual initiation ability for

re-processing of selected record/s, by which the

systemre-runs the full process for the sel ected
witheutmeesompiling fipo sysieno Repostsrcauld)be spdedrire XdAlabKHL. arfe

ger&seréfe'eot R RET L e ConnFRet Bine el armat. The applicable

PR~ 6@l§h8sér¢mdvénlb@rfbf sw& typhigiRtiferfBe&diA¥mhé default set for
ure . I'n another enbodinent, it is be possible to

thaé Rer:@rrty can dheqgengsiedawitie Eoghsh\pt haline leaguaapisubsigate text.
the system Reports could be coded in XM. / XSL and
generated initially as HTM., then converted to
no'ﬁhedystam etofres aanatriXtod the puireaimatchgpade pattamstand their
osen.in a ce for aja

b
cofeARARIng go o gp = RingbheredeiEter SRET ardire is only one
roW\’péhuﬁQGIa'rﬁé‘tcﬁgrafb@ ;bé‘ttérhaéﬁ YRERN I Igﬁqdréﬂ?e Tlﬂéttabléhﬁay include:

systemstores a matri x Of the curr mat chgr ade

me\b@hqrede.@aﬁam& awRrstiing. tes sontidenpecenta a@a@t;edcf@dégt pattern, each

o TR HA 15 oA AL i OB A gron o
thetlabl ehare toreddidentryyaindhgrihd eipdatd datestirae vehish is agto-generated

t he confidence code_attached to that attern, each
whgtlee gntry e chharged- abrepeiMing g0 iystaneal B%W% ﬁ&\gamgaquahty

s BRed R Forous DRckSE aB R eiere Y, L2 e be

auto generated when the entry is changed Preservi ng

history allaows for on oin aI| assurance. and
emefsgaé ESyse theprale aien is;enanged,for gny reason,
oo BT QU POl S ?fsta?'ﬁé‘,{“égﬁ%?%‘%ﬁ rEaHApRores o

presr;mtseasntm mtf@f‘rgnbtmgsadﬂ blsstd)ttyeTable’Vl "Bhis tabierhasi an ilentical structure
to faneibarada Mestdr tals, oirsPh it e Eds BeusbiPoraniigs for each
mefetitBle adtkri.here is be nultiple entries for each

mat chgr ade 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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Every change to the matchgrade Master table requires
incrementing of the |latest version nunber. This w ||
weramee21be a "m nor" change (e.g. 0.2 " 0.3) 0PCHUS2006/045269
"maj or" change (0.3 " 0.4). Each entry in the
mat chgrade Master table affected by this change w |
be stanmped with the latest version. It will, however,
be& possi ble to increment a version and enter a comen

r'¢ RBY ChARGLE iyPERepsesdn Jodale Pate isdhe @ﬁ@@eng@atad dateftime field
RnLﬂ%trJ nges can be stored in a
majrﬂégc gra @leé% | ongﬁéﬁ e?é@ whi ch may i nclude: Version

nunber, V\/nl ch is the nurrber of the new version, U/ser

I f th d h h , comment and/ or

dareener bR ie, Wémréﬁ@&a@g@ﬁ?ﬁ%"q'?&cﬁewmeeneagng@s of non-
ph@i‘i’éi%c@?'gcfé?é/ suEH' éi‘r@lﬂeﬂ‘@*m@@e pﬂ@ﬁftl@hﬁﬂ@ﬁfﬂ%@ 8"Y¥apanese

change I's processe Date i’s the auto-genetate
characters,ians gemratlngra(mumeMGmrehepMmQBg\m similar gty are. This

el ioRgREn PR Dot LIRS e ey eisbarart
ass} mikhfs & fArim@statiol sftiurhi® BRIngfAY, RS d@éleéaé’f'i’d‘éﬁ'%r

aracters, and generating a numeric score

COﬂSéﬁ&C&, ehhe msthed andribrary ﬁ@gssadé)elqwna@pam dneagmbodiment to
Hah2e SRR ac B B AR R iy R bFY nlittfinsfio ehiues &'

corahiumigagion sistely dupl es, and ot her constructs. The
met hod and library di scussed bel ow apply in one
enbodi nent to Hanzee characters, but nmay also apply to

anyhd' it n‘ébhﬁu'tél%‘#@%n% orf S57BA Sals lu°‘(¥ ﬁb%ﬁhoﬁ?ﬁphlc

si m‘?arlt conputation i one on Severa
Phometicuatich be@mtmmrﬁamlns aPhet etsi thraugth ﬂne}tram@' bllnd tests to the

variations, as well thro t|-us blind tests
obipghiefec8apate narbie, et feactia P fae siaciiams BiRrenes ¢ o
the algorithmc inference. In addition to the scoring

descri bed above, additional aspects of ideogrammtic
wlmadﬂﬂorf tﬂth@mmmlng deschbeth abape,raxditicral aSpeotsse, ar e

ideSgl%n?mafe ic wrl’ung, 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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t he eval uati on and deci sioning process. Preferably,

the hingling process described above is al so used
waledaognaiine ng a confi dence code or ot her score PCT/US2006/045269

representing the quality of a match. The enhanced

mat chi ng system and net hod of the present invention

provi des superior data matching and nore detail ed

f eedback for Chinese, Japanese and ot her non-phonetic

or Thieeghantest rinetdf‘aﬂr@ apgjendait the pmesdnted imysitions sudias a

SRR e MR G  EmER Fialeess dlaiing mare of the
dat@terhBAE iHalSe DRSTRBEIHHLY hletthgngfré\%ug%g%t mgg @ ways that
ul ar ba

praqvi de nore |nteII|?ent and gra
ewmlt:ilh@dgewr@@aagtlc mafuse of Asifrawriting systeknse e exastem and method

ess. Vi a ut er ,syst
AT Ao BT EED RERHRE ol Rend AR 8l elgmonts, as
cosysrethtopriphertmystang.ed i nvention, such as a Japanese
Enhanced Matchi ng System (JEMS), natches dat a using
nore of the data elenments in the Custonmer Input file
th it. the
| e b ey BT Verlols MM yES. b iiobR na
m@cyﬁcﬁmr@fmf thettdzmxdmagt;sde%@diedrlgeréM?UI@ lb@deﬁﬁs‘mﬁby #se skilled in
or _exj st and new data el enents,
the B aiesPrEseRt inyentioh iiptanded 0|6tm|@rl@@§|aﬂ sish Altesnativesd
mddiA¢ations! ;
nodi fi cgtﬁgﬁi%ﬁeﬁgh?ggglwlngs es rﬂat: drﬂ Eg?%cl?]m Fa"”bed
hegrindevi sed by those skilled in the art. The present
invention is intended to enbrace all such
alternatives, nodifications and variances that fal
within the scope of the teachings described herein.
ne invention clainmed is: 1. A conputerized nethod of
searching and matching input data to stored data, the
met hod conprising: receiving i nput data conprising a
search string having a plurality of
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el ements, at |east some of the elenents formng part

of an ideogranmatic witing system converting a
wemmsms2166 the plurality of elenents to a set BET/USINGE045269

using at | east one nethod sel ected fromthe group

consi sting of polylogogranmatic semantic

di sanbi guati on, hanzee acronym expansi on, kanji

acronym expansi on, and busi ness word recognition;
| hegevettaini aigingsd igpt i m zed plurality of keys fromthe set

of terms; retrieving stored data based on the

optim zed keys correspondi ng to nost |ikely candi dates

1 sl KB DIBH el 888 LA AR AR por ot

clree melhod/\bemprleln‘ghe retrieving step uses at |east one

t hod | ect f the .group consj sting, of stick
nanZ LR OGP Y AR RS e Je6e SEone ma@wanéég
shi ngl br&neﬁgn& 16881 sorRBiof Hd BRmEHIS féﬁrghg p&

across a plurality of witing systens
of cl aldﬂograwl@ﬂwﬁmgasy&wmertl ng step conpri ses

over DA R BBt elal'eR sPorBensi t¥%ﬁ%tﬁ{f@§ using at

wher ei [eashené PRaRbHI el dié@ RroHHe\Group WdRkisERg of
identifying sticky sub-segnments conprising

sub- seBRYIRGPIFRMNAjicswerRanticcdisambigugtion, harzee acronym

|4 degﬁg}grgel 3 gtla%ne V@{‘ﬁ,ver?ﬁ%ﬁteg%ﬁé Py Fﬁ%%ggﬁgﬁﬁo@”@&%nmon
r enménegatirg sy optimizspprdlity 6f keyefromit the e bf edrtds S,
wher e{ n the convertl ng step further corrprl ses

i dedeMeyingstarpmhdaiahaseghemthe eptirpizedikeys £oreseanding to most
IS R A TR,

pr edaednotmgrasbestf matnht ﬁmndhmmastub canditatds .

2. The method of claim 1, wherein the retrieving 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.

3. The method of claim 1, wherein the converting step comprises dividing the

search string into a plurality of overlapping sub-segments.

4.  The method of claim 3, wherein the converting step further comprises
identifying sticky sub-segments comprising sub-segments having semantic
meaning in the ideogrammatic writing system.

5. The method of claim 4, wherein the converting step further comprises

removing noisy sub-segments.
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10.

11.

12.

7. The nmethod of claim6, wherein the generating step
conprises using the sticky sub-segnents and dunb

wGe I seysent s to generate the optim zed pl ural P€YUSL006/045269

keys. 8. The nethod of claim1, wherein the converting
step conprises normalizing traditional and sinple
versions of the ideogranmmatic witing system 9. The
net hod of claim 11, wherein the ideogrammtic witing
st methicsl ef clhiga 6t woatein ghecorerting stephfairifpes spmprises:

consi st.i n f:. Japanese Kanji. Chinese Traditional, .
el p PR R oSG B rehf SehieiE having no
cl ai mgbmatiieraéanihhen eheé RBYFarAATABE WiRtingSdy@kerAngndRoman
characters. 11. The nethod of claim1, wherein the
contpeutinggeredishivensss fremdthe sinh peb-sepmemtairal ity of

el enments to identify said set of terns, including nane

el enents, phone nunber el enments, and address el enents;

ITeemettiogl dudaine 8swhieren tie gegérating sterg ogmpnisas using the
net hods, cross checki ngiéphone nunmber elenents with the
Sdakegub-spaments and gy §%ﬁ?§ﬁnﬁ§tﬁ i@ gpRerategthe optimized

Emgém§§k 2Sof t he i deogrammatic witing system and
eeping t idionms and expressions together to
mai ntai n neani ng. 12. The nmethod of claim 11, wherein

e copverting step, further conprises identifyin -
JHeUBBHAE of s 4: Bhereind e ePBrHRS afoehFamBNsemAcmalizing
e RIRIMal 48d sTHBICTRIrSRAs O tife meﬁpﬂémnfa%tmﬁrnwg@émsl ng

establishing longitude and | atitude I nformati on based
on the address el enents and through inference of

f i bl.e i an. addressi.ng conventions. 14. The met.ho

Jr et GRS R BRED e RS ERE; WHiing a8 st
SPRIYISREd flonfitiid GEbUPPEEHBIStMfd 4 sndser K&l IGHiRedeY s

i.n the plurality of keys that return counts surpassing

d rpdifigealeand ftinese Synplified (iangeal.i ng a cost function
for sel ect

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 11, wherein the converting step further comprises

identifying structural indicators and acronyms within a name element.
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key intersections; prioritizing the key intersections
according to the cost function; and retrieving the

wordoclheniandi dates in order of the key intersecPCDNS2006/045269

13.

14.

15.

16.

17.

18.

19.

20.

15. The nmethod of claim1l, wherein the retrieving step
further conprises generating a matchgrade, a
confidence code, and and match data profile for each
mat ch candi dat e based on a degree of nmatch. 16. The
MHchoethdd of elaim 13, fusther eomprisingeestablishing longitede sind

Tt o dtaraation BasedoBdhe siiraR dlpdenks Sad HBRphdnfersnce of
HibiE hapg ?z{ldr%%é‘ihﬂ‘cbﬁveﬁﬁ’dﬂsher conpri sing providing

an ordered st of “sel ected nmat ch candi dat es based on
sai d confidence code. 18. The nethod of claim 15,

(ifle SRt ar Heh TSR e iR, Plepl UpERERILRACSS. teting
I rgNRhoandfiatdd forBriznd keys il thepidiiitf sfkdyerthsoruinsdougts

determ ning the assignment of match | evel by ranking
tsvspassing aiadeieanined hreshald: asmeraling a c9st funsher for select

Vb IR Pl g on
rfuhétfon; 2d rdtrisviy they maesdedrididarediiniordenofiiige key intersections.

instructions for perform ng a nethod of searching and
mat chi ng i nput data to stored data, the nethod

CEHPHieth A of B8t Y, Wherdifthe FETRV ARG Rirfibrohfstice
string having a plfurality of elenents, at |east sone
afertehatired @meatchgfagerangnfidencetode, antbagd amatah idata profile for

witin ste converting a subset of the plurality
oqacigmg %arldggj%teg@segforl%rdﬁgre&Pﬁ@agqh'l east one
met hod sel ected fromthe group consisting of

pol yl ogogrammati ¢ semantic di sanmbi guation, hanzee
athemethek pholginor 5, kdwereindbe cagfidengsasedeis, defarmined at least
blHSfala?t Sase cr)r?I the gé)rg\g'nhc': ?Tpéaning and inferred content of the search

string.

The method of claim 14, further comprising providing an ordered list of

selected match candidates based on said confidence code.

The method of claim 15, further comprising assigning each of the candidates

in the ordered list to one of a plurality of match levels.

The method of claim 18, 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 tiebreaking rules.

A computer readable medium having instructions for performing a method of

searching and matching input data to stored data, the method comprising:
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generating an optim zed plurality of keys fromthe set
of ternms; retrieving stored data based on the
we@piaosaedl keys corresponding to nost |ikely crmuSENes45269
for match to the input data; and selecting a best
match fromthe match candi dat es.

receiving input data comprising a search string having a plurality of
elements, at least 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
polylogogrammatic semantic disambiguation, hanzee acronym
expansion, kanji acronym expansion, and business word recognition;

generating an optimized plurality of keys from the set of terms;

retrieving 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 match candidates.
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