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entire disclosure of, U.S. Provisional Application No. 61/233,199 filed on August 12, 2009.

BACKGROUND

Technical Field

[0002] This invention relates generally to electronic classification of data and more
particularly, but not by way of limitation, to a system and method for classifying human-resource

information into a master taxonomy.

History Of Related Art

[0003] Human-capital management (HCM) business entities have for decades
unsuccessfully endeavored to establish an industry-standard job-classification taxonomy and
data-management solution that adequately enables productizing of human-capital resources.
Although a variety of widely-recognized taxonomic solutions (e.g., Standard Occupational
Classification and Major Occupational Groups) have been developed and implemented, these
solutions have proven to be significantly deficient in facilitating rudimentary HCM data-

management requirements.

[0004] For example, existing taxonomic structures/solutions do not logically relate
to how HCM business entities manage, deploy and analyze human-capital resources. The
existing taxonomic structures/solutions were developed external to a HCM market segment and
therefore are not sufficiently granular to support human-resource productizing. By way of
further example, fine-grain attributes applicable to jobs, even when combined with traditional
clustering methods, are not categorized, prioritized, contextualized or applied so as to drive

accurate classification necessary to support the HCM market segment.



[ 0004] For exanpl e, existing taxonom ¢ structures/solutions do not logically
relate to how HCM busi ness entities nanage, depl oy and anal yze
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devel oped external to a HCM market segnent and therefore are not
sufficiently granular to support human-resource productizing. By way of
further exanple, fine-grain attributes applicable to jobs, even when
conbined with traditional clustering nmethods, are not categorized,
prioritized, contextualized or applied so as to drive accurate
classification necessary to support the HCIVI mar ket segnent. WO
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usable medium having cornputer-readable program code embodied thereln, the computer-
readable program code adapted to be executed to implement a method. The method includes
configuring a human-capital-management (HCM) master taxonomy and a HCM language
library. The HCM master taxonomy includes a plurality of levels that range from more general
to more specific, each level of the plurality of levels comprising a plurality of nodes. The
plurality of levels include a job-species level and a job-family level, the job-species level
including a level of greatest specificity in the plurality of levels, the job-family level including a
level of specificity immediately above the job-species level. In addition, the method includes

transforming human-capital information via the HCM language library. Further, the method



includes classifying the transformed human-capital information into a
job-famly node selected fromthe plurality of nodes at the job-famly
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nmet hod and apparatus of the present invention may be obtai ned by reference
to the follow ng Detail ed Description when taken in conjunction with the
acconpanyi ng Drawi ngs wherein: [00010]FIG I|A illustrates a systemthat may
be used to ingest, classify and Ieverage information for a subject-matter
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[00012fioﬁh€ﬁeIﬂuﬂahﬂyuﬁ“tnbaéﬁtlaejbb@d\t‘nmadvenay be used to ingest, classi fy and
| everage information for the subject-matter domain; [00013]FIG 3
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embodiment or every aspect of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] A more complete understanding of the method and apparatus of the present
invention may be obtained by reference to the following Detailed Description when taken in

conjunction with the accompanying Drawings wherein:

[00010] FIG. 1A illustrates a system that may be used to ingest, classify and leverage

information for a subject-matter domain;

[00011] FIG. 1B illustrates various hardware or software components that may be

resident and executed on a subject-matter-domain server;

[00012] FIG. 2 illustrates a flow that may be used to ingest, classify and leverage

information for the subject-matter domain;
[00013] FIG. 3 illustrates an exemplary HCM language library;
[00014] FIG. 4 illustrates an exemplary HCM master taxonomy;
[00015] FIG. 5 illustrates exemplary database tables for a HCM master taxonomy;

[00016] FIG. 6 illustrates a raw-data data structure that may encapsulate raw data

from an input record;
[00017] FIG. 7 illustrates an exemplary process for a parsing-and-mapping engine;

[00018] FIG. 8A illustrates an exemplary parsing flow that may be performed by a

parsing-and-mapping engine;

[00019] FIG. 8B illustrates an exemplary parsed data record;



[00014]FIG 4 illustrates an exenplary HCM master taxonomny; [00015]FIG 5
Il lustrates exenpl ary database tables for a HCM naster taxonony;

[ 00016] FIv&0 2611/d1basst rat es a raw data data structure thaPCrRap2enoapsul at e
raw data froman input record; [00017]FIG 7 illustrates an exenplary
process for a parsing-and-mappi ng engi ne; [00018]FIG 8A illustrates an
exenpl ary parsing flow that nmay be perforned by a parsing-and-mappi ng

engi ne; [00019]FIG 8B illustrates an exenplary parsed data record; WO
2011/ 019934PCT/ US2010/ 045349 [00020]FIG 9 illustrates a spell-check flow
that may be performed by a parsing- and-mappi ng engi ne; [00021]FIG 10
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and-mapping engine;

[00021] FIG. 10 illustrates an abbreviation flow that may be performed by a parsing-

and-mapping engine;

[00022] FIG. 11A illustrates an inference flow that may be performed by a parsing-

and-mapping engine;
[00023] FIG. 11B illustrates a graph that may utilized in various embodiments;
[00024] FIG. 12 illustrates an exemplary multidimensional vector;

[00025] FIG. 13 illustrates an exemplary process that may be performed by a

similarity-and-relevancy engine; and

[00026] FIG. 14 illustrates an exemplary process that may be performed by an
attribute-differential engine.

DETAILED DESCRIPTION OF ILLUSTRATIVE
EMBODIMENTS OF THE INVENTION

[00027] Various embodiments of the present invention will now be described more
fully with reference to the accompanying drawings. The invention may, however, be embodied
in many different forms and should not be constructed as limited to the embodiments set forth
herein; rather, the embodiments are provided so that this disclosure will be thorough and

complete, and will fully convey the scope of the invention to those skilled in the art.

[00028] FIG. 1A illustrates a system 100 that may be used to ingest, classify and
leverage information for a subject-matter domain. The system 100 may include, for example, a
subject-matter-domain server 10, a data steward 102, a web server 104, a network switch 106, a
sitc administrator 108, a web browser 110, a web-service consumer 112 and a network 114, In
various embodiments, the web server 104 may provide web services over the network 114, for
example, to a user of the web browser 110 or the web-service consumer 112. In a typical

embodiment, the provided web services are enabled by the subject-matter-domain server 10.



and- mappi ng engi ne; [00022]FIG 11A illustrates an inference flow that may
be performed by a parsing- and-nmapping engine; [00023]FIG 11B illustrates
a graph twetoneowsti | i zed in various enbodi nents; [ 00022CFIUS2010845349
illustrates an exenplary multidinmensional vector; [00025]FIG 13

Il lustrates an exenplary process that may be perforned by a
simlarity-and-rel evancy engine; and [00026]FIG 14 illustrates an

exenpl ary process that nay be perforned by an attribute-differenti al
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embodiment, the site administrator may, for example, define and implement security policies that
control access to the subject-matter-domain server 10. Exemplary functionality of the web
server 104 and the subject-matter-domain server 10 will be described in more detail with respect

to the ensuing FIGURES.

[00029] FIG. 1B illustrates various hardware or software components that may be
resident and executed on a subject-matter-domain server 10a. In various embodiments, the
subject-matter-domain server 10a may be similar to the subject-matter-domain server 10 of FIG.
1A. In atypical embodiment, the subject-matter-domain server 10a may include a parsing-and-
mapping engine 14, a similarity-and-relevancy engine 16, an attribute-differential engine 11 and
a language library 18. Exemplary embodiments of the parsing-and-mapping engine 14, the
similarity-and-relevancy engine 16, the attribute-differential engine 11 and the language library

18 will be discussed with respect to FIG. 2 and the ensuing Figures.

[00030] FIG. 2 illustrates a flow 200 that may be used to ingest, classify and leverage
information for the subject-matter domain. As will be described in more detail in the foregoing,
in a typical embodiment, a language library 28 enables numerous aspects of the flow 200. In a
typical embodiment, the language library 28 is similar to the language library 18 of FIG. 1B.

The language library 28, in a typical embodiment, includes a collection of dictionaries selected
and enriched via expertise in the subject-matter domain. In some embodiments, for example, the
subject-matter domain may be human-capital management (HCM). In a typical embodiment, a
set of subject dictionaries within the collection of dictionaries collectively define a vector space
for the subject-matter domain. Other dictionaries may also be included within the collection of
dictionaries in order to facilitate the flow 200. For example, one or more contextual dictionaries
may provide context across the set of subject dictionaries. In various embodiments, the language
library 28, via the collection of dictionaries, is operable to encapsulate and provide access to
knowledge, skill and know-how concerning, for example, what words and phrases of the input

record 22 may mean in the subject-matter domain.



[00028]FIG I|Aillustrates a system 100 that nmay be used to ingest,
classify and | everage information for a subject-matter domain. The system
100 nmay iwol2o0e1993er exanpl e, a subject-matter-domai n secras2di0/043349at a
steward 102, a web server 104, a network switch 106, a site adm ni strator
108, a web browser 110, a web-service consunmer 112 and a network 114. In
various enbodi nents, the web server 104 may provi de web services over the
network 114, for exanple, to a user of the web browser 110 or the

web- servi ce consuner 112. In a typical enbodi ment, the provided web
services are enabled by the subject-matter-domain server 10. WO
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tool 210 and the language quarantine 212 may be part of the language library 28.

[00033] The dictionary-stewardship tool 210 generally operates to identify and flag
"noise words" in the input record 22 so that the noise words may be ignored. Noise words may
be considered words that have been predetermined to be relatively insignificant such as, for
example, by inclusion in a noise-words dictionary. For example, in some embodiments, articles

such as 'a' and 'the’ may be considered noise words. In a typical embodiment, noise words are
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to receive the nultidi nensional vector 206, reduce the nunber of possible
meani ngs for the linguistic units and begin classification of the
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nore specific. The plurality of levels may include, for exanple a domain

| evel 220, €gORY k- , | evel

226, a fanﬂﬁxgﬁivelAgﬁggéﬁhgé%%ﬁgﬁfégﬁ%gﬁu?ﬁgégngégéﬂ% e&?%hﬁﬁ%eplurality
of nodesisdtd ab 5 vEotpr idahd yedbasbhdcwTekk albja@nenabtr ddigaipl W @dricuy cobodignsatss of
the master taxonony 218 WO 2011/019934PCT/U82010/045349
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be meagy rs@tdofﬁ]g rYEG! B vaidud DRy GRS ﬁﬁ%‘@ d%& e ﬁaél&@%h‘?gﬁab RhefRmai n.

I n various i ment s, the vect or ave direction an gnitude in the
vect o ronsspaﬁihe bhmﬁdy oﬁn@des et 6 af thmiﬁ?ts&ll‘ tdahamy The by ekp@fs imalst mbj odatmatted n

vari o s emb nt he data that has bheen reI mat.ched to ones of
the pl (A ?%ﬂ S OFBiss Siflgn i %rh‘éfﬂﬂﬁ%q‘%ceat? ﬁa@a xet Jelef JusteE Aty 13 e
subj eqfpBBfit &t ARIMRIRtcAMSRMaRldl TRFKePIIrt as 'uﬁiléan@d By 4 néMé dondPRi@3H At e

t hat , optlnally, the set "of nmaster data is large, diverse and statlstlcally
nor malchgtehdeRin tha@nrbtyeof rmdes Akfi may baveyylabel?ddea hlomctlrymiacemt 2¥4aibht node in

the plurality of.nod 216 hav | abel 2, ,a h' Iac 234
that Dbk @il Tod deds et duc oy ¥ e Aurb ks Rt P BT

at tri hytRsuBR6t-hbddr b, eneeveaﬁtbute@ 2Bb%e§éib)m;eﬁ1bmraauﬁlgms@@ﬁmmrfmrf{ ldgta in
attributes 236 generally include linguistic units fromdata in the set of

mast erthiset af masier ¢y thablavis been redigbly mafeladdd atpgrticuppampde il the phisddy ph t he
plurallb f nodes 216. [00038] The simlarity-and-rel evancy engi ne 26
typlcép y uses a series of vector- based conputations to identify a node in
the plurality of nodes 216 that is a best-match node for the

mul ti di nendP¢RSl vethosinplgaty-and-rghypriyomeing 1odypigally wise sergscH veeteed on t he
serie e t 0

best - %ﬁ%%ﬁm éguﬁﬁgﬁ”gﬁéggﬁgéﬁé%ggg hh&u? gxg&%gg6ggﬁggé?§£%%%&ﬁf(mf%%f ned
cri t ethamohidirapeionfay yedt@r206x anirp)dlcatloratoohmrgt a bat maechtbaseisdrothd sériys oﬁ@veubacy or
confidence in the best-match node L00039 In a typical enbodinent, the

si mi | Rredeonnytationg i adypieth gmbadipen ,.th%?eSWeWSt e metceptam pre-

best f I f

ol ar alerg g ey G IE-doRkq SR ey SEAn; Lo R PR EE Bk ol or

pr edetaecurhcyedt confiderce & thietbestsmatich aodd. y- and- relevancy engi ne 26 rmay nove up
to the class |level 226 and again attenpt to identify the best-nmatch node.

The sim | arphgsopnd- I’nea{ ﬁﬁﬁ?é&nﬁ‘&@h@ﬁ A sﬁﬁﬂarﬁ9%ﬂ RYEvdRy IR 1ﬁe gprope |evel in

the master taxonony unti| the bést-match’node is identified. As will be
descr iaempisrio ndenefydbt bedt rimtlomdwd’udw ﬁhmlyda\saﬂ 228. tkfmn@nﬁlthle aodaase(ﬂheon a

| ar ge and .di e assunption
that . P R SasaipBrovdhe §RuRek 228 e hoprelefatBET pARRETRS fhe

best - RRhTAitPRAHE ralbvdnde eﬁ@ﬁé b rlat g\fﬁ‘dveal%&o tﬁd"clﬁsﬂ%veWQYG aﬁ(hﬁ%aln attempt to

simlarity-andrel evancy i ne pical |y produces, he best-match
node, lémﬁl(ﬁjdéleuht?sttm@tclpngdfal hqplmﬂarmfadaé@ @lrsanm@mgm@ﬂéﬁn@e@nan@%ﬂoue@tqm of

2011 S8 apetie RokbfadREn 75 e &XPyRlaOs RIS R octi on

of si mieboatfbe& ResbASIAEYbIIRWheh fhe aee&s stoRymAlk wistd dbulRgdhdd EvaRE balof
engine 21. [00040]In a typical enbodi rent, each node at the speC|es Ievel

238 mayeskadataait py gsagedly legpod assuppaion dut thieesimilpity rigd aelengy iepging g6 avill

spot | i, ght I e a set of
core atg it%rtlog%%néls)b %%mtgﬁgtg%g%u&ttw&lﬁqg\éﬁﬁ bLht egp‘ggyzfﬂ% d&)ﬂg@tﬁlgf key
perfowdaﬂHEymﬂgneQGQﬂﬁa@&@h&ﬁwééésﬂEHEM&mmmhmg&iaabﬂemb&b@hHMMy&fhyﬁmca
enbodi is agn attribute in the set of core attribut 250 that is of
parti APt B PCUSBr ) SURMATGPCRTSH! ﬂFngIJ’F%lﬁ?f? e'o?%g Ogﬁléecl?léséerf ARRCRHOL her
speci es. For exanple, in a human-capital - managenent master taxonony for a
human- capi t al - managenent subject-nmatter domain, the spotlight attribute may
be a pay rate for a human resource. BY way of further exanple, in a
life-insurance naster taxonony for a life- insurance subject-matter domain,
the spotlight attribute may be a person's |life expectancy. [00041] The core
attributes 250 generally define a node at the species |evel 238. The



nodi fying attributes 252 are generally ones of the core attributes that
differenti ate one species fromanother. The KPlIs 254 are generally ones of
t he nodi fyonguatbeisbut es that significantly affect the epotuseghlio4zueri bute
and therefore may be considered to statistically drive the spotlight
attribute. In a typical enbodinent, the attribute-differential engine 21 is
operable to |l everage the KPIs 254 in order to conpare an unclassified
vector 242 with each species in the collection of simlar species. The
uncl assified vector 242, in a typical enbodinent, is the nultidi nensional
vector 206 as nodified and opti mzed by the simlarity-and-rel evancy engine
4 { t - djf i ngi.ne 21 is
operagﬁg ?IM%'«;P Cearr1 élﬁhéﬁlﬁ}ngm Oﬁggd&nocf{lg%@%f cﬁé‘s{/@a %he{l%ﬁ% Ce?ge%z’ %%nm der ed
a newaspbatcaliffeddtidcnginc €Xi Sting species 246 (i.e., a species fromthe
collection of simlar species). If the uncl assified vector 242 is
det er m ned t he exi 242 may
be so cl asg)@é@z an anébﬁgle&g%oﬁds?ﬁ et ed %%d g{\}ge %%g%ﬁl bgf{n\ég% % ibute for
t he exirsduchieyspicthatsic?idds thb hotlheldtive k@s spcfth@ld avteiblier mé@rdcﬁlcdle&yamnmd to

be the new speci es, 246, the new species def i ned_ usi ng
at t ri buleds, §1r cxp@plsne pH S cpicadripuics 890, apst of/xng%&tmg @Wﬂbla@&%ﬁ%yfi@ SFb‘Pf t he

new s e of
e PASFpSoRfAGT AR SRR S GHATRLE RS, o BB BPpn oo

nost - sutnbhtann trascodf doneatordiutescxSi0dimat of ofq:ammdlﬂaa:r mipmsi&mpunpbeesd]fstance bei ng
cal cul ated v the KPls 254. [00043 - illystrate e

e bodi s RES bR MG EREIc SO0 AT S d1 FRHBREnR AT O URCT O eEDEe. and
| ever %%te%e&%h&m%’oﬂ @hﬁnﬂ@éﬁﬂdphﬁﬁégemﬁﬁ ﬁﬁuéi@-ﬁﬁ'tt@r do%alﬁ? ”tﬁe otﬁglﬁ'aﬂ%ﬁ{tes kill
inthe art wl %&prem ate, HCM may i nvol ve, for exanpl e, e enpl oynent of
human negphet ealbay iz} 0dehem@1prfsmrcof Bin wvaarrof éla}thew akanapld, mraehfu{msluramte mateand
conpensat i on of _or.di na n the art wl

ppr eararey i« [HEERERE yissy "ustoniun B2 fitelpble v el pdhars

pr esenifeexetagly t o provide exanples as to how various principles of the

i nvention may be applied and shoul d not be construed as |imti ng [00044]As

el o ORI 21 hedete bR RES 23 dongRRRREAGA Bogd A TS I m. TBE

st r at egddifyaiichte@dRtais0nsd gesnbtaﬂgtow@@f thElgoreAttEiBRtcs tlat dERAGEIRMne RP3CidsnC| ude,
for exanple, the er{pd}llogrrent of human resource and the devel opnent of human
P

r esourEwsaneihry. (lihe % @nelg@aeralrkapmseﬁ arcmodifying ebipaesthe venificansly

ocout e ORMILE ot R A AR SR B e
| i br araytriB8teofin ktygica? cabaddibieat, Itl&ngmbge: dillfﬂafeatlyl h@imef2 1Rk Gperdde td Rectdgdithe

| anguage library 38 typlcally es a st r di.ct.i gnhary 356, an
abbr eVt 2ohIRTEES Breampatses, unglg Sﬁlh?ngﬂ%f @9@03%011%01168}%% ity of

subj e%%mﬁdr%k;é&@saﬁ"hg ﬁnc’iés%ﬁela%ctok B4R ih X ) é’él eﬁ%@@ﬁieﬂ? R the Gl Hi§SdnYighy defi ne

the HCM vector space. e plurality of subject dictionaries 358 may include
a pl acectdi 206 mrao@llf'l%a(ld[g)ptlrmmed)bg&mszraﬂmtm adidgticomayen8B828) , a product
dictionary 358(3), a job dictionary 358(4), a calendar dictionary 358(5)

and a per sqpochiz gt | opay ‘Bﬂlpl%ﬁﬁérﬁﬂoduﬁgﬁt ﬁ?éaa'ﬂfﬁbﬁte cflﬁ@re%dlreﬁélhgill ®f op'%'r'ahil@ﬁ)t

d|ct|onar|es 358 may | nclude, respectively, names of pfaces
" Cal i fdeteninatt)whethemtiss mfclaeslﬁad vedon Bsmayr bhemisiesd at et speangs é#bbloe;n human

capital .g., . " son s .of pr.oducts r

o o sisfif fisisics 2P 1 ortesrebey frot 0% 8n aBNRE I RsteSt Ay theo SRR &t i ng
tO calepdar40atRErfhed t@ be ﬂﬁ\é@mﬁg %ec@é@@ﬂ%‘l’[@ﬂnﬂ@ﬁﬁ'ﬁedﬁ%eﬁ)r 243 dRD®e <87
"Smth"). In a typical enbodi nent, brevi ation dictionary 362, the

i nf er strseifigd end maaby cermdemftito age thexsaaibight attritmést fos theowesing species 244, If

the unclassified vector 242 is determined to be the new species 246, the new species 244 may be
defined using the attributes of the unclassified vector 242. A spotlight attribute for the new

species 244 may be defined, for example, as a function of a degree of similarity, or distance,



WO 2011/ 019934PCT/ US2010/ 045349 di ctionary may be consi dered HCM cont ext ual
di ctionari es because each such dictionary provides additional context
across t hwopburabesty of subject dictionaries. [00046] | nPaTIUSRI10AKS349

enbodi ment, the HCM master dictionary 356 is a superset of the abbreviation
dictionary 362, the inference dictionary 360 and the plurality of subject
dictionaries 358. In that way, the HCM nmaster dictionary 356 generally at

| east includes each entry present in the abbreviation dictionary 362, the

i nference dictionary 360 and the plurality of subject dictionaries 358. The
HCM master dictionary 356 may, in a typical embodinent, include a plurality
of Bo f e n tic
ani t. QL]‘%?Q ﬁ%r %}Hﬂtﬁ S fg (télge"é%lo 9 &1 a1tta9 Spo g{fés[hg dls§ai8§%8{hé% g%flcﬁ%treh éfgauthg
mhetheﬂﬂazs4nQU|st|c unit is a noun, verb, adjectlve pronoun, prep05|t|on
article, conjunction or abbreviation. As illustrated in FIG 3, each of the

plurality ] ec t V. I X%QQ' ean
attri but es%?(%‘ggﬂ] #:Irgg a%t %/Lgﬂggf%ﬁé e% lf&@ tn?[J Oaﬁné]ﬁ%{}#%ﬂ Z%a icti gély 356,
t he abhdraytmént (ACH Cidcn3pace A6 1evbh@e eRpeatienaa MR dubjust- ma&&Odoamiuin t he
plurality of subject dictionaries may be, created and popul ated, for

exanplo8e of plinary gtill dp thacu Wﬁ%%pére%% zﬁCMﬁéass@fJoldﬁ foeRKarRRIE dhe grploymeRt
vari oyg hggmg@agtxtge n%eflgyopgﬁnﬂéff Iﬂlrﬁa{haéaﬁn %gB%tgu Hbn hitf &Iﬁ&%satw&fanguage

library experts | ect-matter domain.
sone dnbadicapntl s Ons béodiarady eiidtin dnaawWMqusecmdﬂtaeﬁmm éxemp\larﬁembuém&mtse r nal

di ctionaries npy |nterat d.into, exa e plurality. ect
di ot | gniieaeBBHHE F paRRReS St i SETT G sHASY SHIBAHEIRESAT 8 ha
may benusEen nfa?rbe%ﬁlm aﬁﬁd s‘h@ulﬁ'n%%é EohshHERLY lﬁﬁﬂ@ﬂngm information such as,

for exanple, rSunms, job descriptions and the Iike. In various enbodi nents,

t he HCM ma axono e.siml o the. ma r taxon 18 of
H G o a0 s oRSPYs dvarimy 5 Pl Sophcim et maN i | evel
420, RxhiAPrCAk AGXYprh&U R 18R rclRed RR1SURAFMBIQbULRYG!s shdt 1caan1d0b cl ass

| evel 426, a job-famly level 428 and a job-species |evel [00049] In

var i owgeratieliohmatives. tHwnaﬂepﬂpttalstn@trag@mmeme,afnue}tanwlﬁm ¢ranlgweﬂget

i brary, 38 are confl re allbrated

exper O bimaf fSaiReh ey AR u P o fien b N B ERATE M o1 pea
W th raﬁap@@peﬁs@ﬁ@lhmﬂlan@g@geesl i brary 28 WD 2011/ 019934PCT/ US2010/ 045349 and
the master taxonony 218 of FIG 2. Mre particularly, the set of HCM master

data may | E&(‘)(ﬂgibat ﬁﬁ é'i 1ﬁu§%1frat Cﬁ&%%?g&aggnﬁr%rﬁgg ?Ikvam) RS eHJboglm nts, the.

descri ptions P Sumh segne escribed W t h

res DECHCMQaﬁg’iﬁgéTﬁbﬁae}F 38 ﬁpasa o @yml’ai& thic 1ﬂg@ag£hb@m ORI . Rrant ie: lekdagast er
t axonony 418 ma&be neasured as a vector._ in the HCM vector space of the HCM
subj eétbf%t1§@f Fi{onk. nTheﬁig%fH@g@ageéﬁJéﬁy r%@dépleYtlﬁélulim HaM aesteaxonomy 418

HP(Q] e nkﬂaas e set
of H c?rnlgg%@% at a. tﬁ)? e se[&%t Elﬁe % %/ &Etl%n a%?(g%s O rrepnt s, may
be datsabjettatictivmarieedsy thel inadblypicabérabeiimtn, adbesvay defe MEMGMs/te&tbr sxenony
418 by experts in the HCM subject n&tter domai n. One rdinary skill in
t he aﬁhen?wrﬁhwé PuRiPeToRERSS TS HAE e fjlice Sict G st edpigetons
| ar ge,qidiot&fySB8e)da ?anh&tsélétﬁﬁh}y%%@)@ﬁdbzcﬁ&mdaﬁ%’%%fh@aleéddrldhdfﬁhéﬁt es
exenpl ary database tables for 4 mast er taxono

358(5) and a person dictionary 358(6). For example, the plurahty of subject dictionaries 358

may include, respectively, names of places (e.g., “California”), names of organizations or

business that may employ human capital (e.g., “Johnson, Inc,.”), names of products (e.g.,

“Microsoft Windows”), job positions (e.g., “database administrator’), terms relating to calendar

dates (e.g., “November”) and human names (e.g., “Jane” or “Smith™). In a typical embodiment,

the abbreviation dictionary 362, the inference dictionary 360 and, for example, a noise words
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518. In a typical enbodinent, a job hierarchy 502 may i nclude one or nore
j ob nodes 508. Each of the one or nore job nodes 508 may typically have a
j ob- node wope113W4934 The j ob- node type 514 may be, for exaoplusoiones3ad t he
foll ow ng described with respect to FIG 4: the job-domain |evel 420, the
j ob-category |l evel 422, the job-subcategory |evel 424, the job-class |evel
426, the job-famly |level 428 and the job-species | evel 438. Each of the
one or nore job nodes 508 may have one or nore job-node attributes 506. In
a typical enbodi nent, one or nore of the job-node attributes 506 may be
KPI's for a spotlight attribute of the one or nore job nodes 508. In a

}gg' (r:]gil tl%q%,)liyr i %ﬁ?et an%%%ll\gﬁcw&nlt l9ual fjc%o %r%erslb% %%i%c% uﬁ?éﬁcﬂgﬁ/ %’ypl cal

erna Yy, I'na
enbodipp@nlics ddﬂﬂbhdl&o&fbxahdrss‘sﬁﬁé plu@ﬁylsfﬁfbjdcd&l@hbfﬁabﬂeﬂg the job node 508.
[00051]FIG 6 illustrates a rawdata data structure 62 that may encapsul ate

raw data fg8664% | NRUL "g{fcgf’&gbosdﬁ% i the %@Mcrgés?%fdﬁ@gn%@%%%?g ue g&%? g2 Of

FIG 2. Th data e convert at a ata

st r uctabbevhdios dictibadry 362, thanifeehe distiatmabb&) ind the pRIrditn of anjecrdppbngicengi ne
such as, for exanple, the parsjing-and-mappi engine 24 of FIG 2. In a
typi caPSembial wantthe HEM manichdicHorpy 456 g@lti»‘éail?wé I@pt inglpdescach gatry prspent

exanpl I iyt pr oduct
rrr B s R ERidch iRBhin 8 e Rtfron® LSy DO AR ELEMG SRl Doe

attri lniun'tmnmés 358. jThb T domasairtdidtivnbey Eﬁ@mm atyjpidal debodimeni, orchatetar | but e

616. rious no t echnol ogi es such as ex | e,. optical. aracter
e cogtiih S of SRR a0 Suiry 16 umaim SonreronsseS e o
char a‘iﬁlﬁfﬁhﬁ?%‘i’%@letah Qﬂrlﬁﬁtg?%(ﬁ%ﬂa}bﬁdi&ﬂel fof %gathﬁle C\QHé{Eérta ﬁﬂg%ls'h@\ﬂnﬁ@é @ ' nto

the rawdafa data structure 62. 'One of ordinary skill inthe art w
r ecogmioze, wehatadjeative peonknomenaestiomotdigicesorgurdtivh ior @Ibtpamb;ons oéhmlliustnagem be

o T3, 000 R il Gl 99 B L Ry B 02 ©

par si ngridids.mappi ng engine 74. In various enbodi nents, the
par si ng- and- napping engine 74 may be simlar to the parsing-and- napping

vl oal ~er b ol RRlkEE: ARICRRLTE CORRS Ao M th bt "

recor di&ioabryds2, fhe ﬁnf@?@@ﬁ@ﬂﬁtmﬁd’ﬂﬁi 360 phtt the @ﬁﬁ&l@y%z s@ljedtldztiodaNdsBS 8frﬁkify xanpl e
t he HCM | anguage Iibrary 38 of FIG 3. arS|n%a§tep 702, the

par si eEcaiddaepiiatydefogicrenira, \paw@tsofr?&ifwdm%e@@@h scrfyHeXampiter dasgn
' zst Srﬁ(f @ar?cfus eﬁﬁ)oﬁﬁ%(\énq ﬁ%i")a %;d% St&lét;{ga%"sélé%bglgut?%? th%zgﬁ\l’l lzg&ﬁﬁ%é I'E)Br}gigr'e% Tcﬁr

i ndi vmdamplleybwiﬁerts ﬁSthé(HCM@ubﬁ:Cihmhltﬂgimmhn CInwoide eﬂfbo'dhﬂeﬂts Rgudati ¢ units
parsed.at the step 0053]A¢ sp eIL check step g
par si gt @ﬁélwnﬁ?fﬂi ﬁfgj ©HY emmﬂﬁawﬁ%m@ 41%1%1%15%@ éﬁ@&ﬁgraie &P QG ui sti ¢

unit fu Ehﬁﬁ Hg%&kﬁ?H&kﬁ&u%Q@&y%@re parsed at the step 702. At an

abbreviation s ep 7 the linguistic unit is an abbreviation, the
par si ng- an i ng ine 74 a ts to identif ne or ani ngs for
the abbr evh@%ﬁ AFKQ% ﬂﬂitéﬁiwéésgf@ﬁst%%xmw %ﬁr@ﬁﬁa%hﬁu%‘?ﬁp%? ng engi ne
74 i denlhhice® MWif) RiRLEREREI ITeim RN sB& £RER fhhPR! rekanad {d?ﬂders tions

linguistic unit or” products of the steps 704 and 706. At step 710, as a
cunul and Ve Iikes Uh tvandussingpd ird@Rs, tHOUCM 0B stane@xJ@sny # k&mhy hguinstareo it is

cat egori for or nore of a ura it f, subj ect

i ot GhifeF dtcobon 1R OPFfp. L haRE St SrutDhSerimy R Eitty heRlogTEilbtnar i es
358 ofdofrlafa ledel 42004 fobatIgbis lePelDf 4 RBOEGBCAtEIORY] level 4248k §bH-clagflc¥dare, a
l'inguistic unit may be measured. I'n 't hat way, the parsing-and- mappi ng

engi ndobpfanily lép@lr“ziﬁlaédtaooh -BROSS deviel ﬂ}i?e raw data via, for exanple, the HCM
| anguage library 38 of FIG 3. [00054]FIG 8A illustrates a parsing flow

800 that nqaodw%perﬁwam@ls EibbdihcAtsPAE HAN rBdseR t&Wabmesh1 8fand RN e, the
par5|ng step 702 of FIG 7. At step 802, a parsing nethod is determ ned. As

not ed lafiguage Byawcs are cofggured angpreeplibrated i HY sHbiget-matér caReTHN. &0 a pdfe
| nput rfﬁ;ﬁ\/l%la%?er (a];ta }1 ?iealgﬁerrgsﬁlslgreto Tt UEHEHEE %qth gs%%étdto Ae ﬁﬂgu‘é@@ lil[)ﬂl% s ed

recor truct ure
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WO 2011/ 019934PCT/ US2010/ 045349 a record with pre-defined data el enments and
known mappings, in this case, to the HCM vector space. Therefore, if an

i nput recwodoswmbesas, for exanple, the input record 22 ®CTRIS®102453U% a
structured record, the known mappi ngs nay be foll owed for purposes of

par si ng. [00055] However, if an input record such as, for exanple, the input
record 22 of FIG 2, is an unstructured record, other parsing nethods may
be utilized such as, for exanple, tenplate parsing and |inguistic parsing.
Tenpl ate parsing may involve receiving data, for exanple, via a formthat
conforns to a tenplate. In that vvay, tenpl ate parsi ng may invol ve

| dent LG OGHAERS 1828 S B RLAGETE The 94 oF B WS SRyl 5 O

a
e form &of ord preci a \yarlety

of thluﬁcﬂudb@d $oyich Gfﬁbbﬂdgeﬁtth adafod ce@ppluljeb (db@ﬁ)pnsmd yttb 10Hes, mnbeegmdnks zed to
enabl e tenpl ate parsi_ng. 00056 Li ngui sti c parsi gg$ rr%aﬁl& e used to parse an
8

unst r 38¢ teddker droteaciied v lﬂﬂsp EnHPE Enasiep gpugray i2g caghinede ithihe
feasi %Maﬁ&kaﬁnshgrﬁg&m[ Y B AedsiRid @'a VerRes tﬁsﬁCM'de&% Xp%fcb pfﬁl%ﬁmg‘

i nvol erenci ng nguage I| rary suc for e
I anguagbjet&rbatﬁmyioﬁﬂlmfﬂiérﬁoreaeachmodg nathHHVEMan@mgaohomyaarlﬁ nmyd’ravas for

exanpl e, the | anguag ' 38 of . FI 3, the i ng- and- i ng
engi ndPHIQY et tﬁaﬁﬁ%wﬁ&@amw Pﬁ*@gogttbf‘csea a B e B BB e
recor ¢ rafre\igelses 'a[hﬁem%%ui LABHiREAS, 1&{%{ be atP@lat hef LRRSEEMy IRh&] toor di nary
skill inthe art will recognize that a linguistic unit nay be a single word

(e.qg. noddmfatbal;l@M masteatae;om)n ats byl cwfertaom d@ HGs subfecrmatterodgingan. Quore af

(e.g., hdata dmnl trator” ) p gifg(glg‘imant, i.ngui stic
e o gt PR YRRT BB N bisReie bprathibadi e St TROMARGr P et ur o
recor dhve[&%@%}aﬁ%ﬁ@aﬂl@ﬁm&%h&ﬁ FI G 8A, the parsing-and-mappi ng engi ne 74
may parse an input record such as, for exarrpl e, the input record 22 of FIG

2, accordi t he et hod i cal
erbod ment 10001 ¢ CRRE G ReRERpoFY S Pl 5t SRR FastP AL o
uni ts.518¢ 54 8picH0 émbbduﬁleaa@?d)mme@mawnﬁmhmneme Bﬁ‘e S¥mBEYjob hagkspoRse wor ds
in the input record usin or exanple, the HCM | anguage I|brary 38 of FIG

3. | n Kagh pbthe O@ﬁﬁbmon@wbslod%@&m%g@mgﬂbhaw@ nde depcridyt- dde ieb-nedea

The. pard) 1 Fhu bR R bRE G 868 MR EIRRELL Siberedan iy ol bl *

[ 000581]oEia% 188 4|2K)J ﬁhsyd‘tﬁtaﬁgoajﬂ lﬁﬁmmd&rgxgolpﬁmm&gd@t lave]tc’llaaébltﬂe fob-¢lhatlevel n I
various enbo aqduce the_parsin ow 800. In a typica
enbod.%ﬁﬂlen 1§¥f‘gﬂ é%@ad B’éd%‘? ap@zﬁ‘s el 4 E%qh@gfﬁlp%m qQr{Yorg o &d

L nguisgRing UniL %n@&%gf%%g? R¥dd B iRALsSd o8g 1%5%1&9@ bl&%eﬂi Whéloir hﬁér@{;ftﬂé‘r sed
| i nguistic-units may ;. for exanple, .T"As inatyplca
enbodijotenode dttrbuparsdeé dnaydtca Pls dor dsp@Highhyttidmite oﬁthe@ne or tnbee johwodat W8dat a

f L;? Ch,ﬁ;g%fégaﬁ 3%851:1?%51 Zﬁgct% ﬁgtge job- no((;{e a%trllblu‘!e %bé ?I;[ag%ave S Jpo%l Illo_d%h?trllf)u‘zel t%\),\é 900
512. A job-node alternate 510 may, in a typical embodiment, provide an alternate means of

identifying the job node 508.

[00051] FIG. 6 illustrates a raw-data data structure 62 that may encapsulate raw data
from an input record such as, for example, the input record 22 of FIG. 2. The raw data may be
converted and conformed to the raw-data data structure 62 so that the raw data is usable by a
parsing-and-mapping engine such as, for example, the parsing-and-mapping engine 24 of FIG. 2.
In a typical embodiment, the raw-data data structure 62 may include, for example, a job-title
attribute 604, a skills-list attribute 606, a product attribute 608, an organization-information
attribute 610, a date-range attribute 612, a job-place attribute 614 and a job-description attribute

616. Various known technologies such as, for example, optical character recognition (OCR) and
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par si ng- and- mappi ng engi ne 74 during, for exanple, the spell-check step 704
of FIG 7. Typically, the spell-check flow 900 begins with a parsed

| i ngui stiwounitg19f3er exanple, fromthe plurality of par®ea/usengoistsc units
produced by the parsing flow 800 of FIG 8A. Table 1 includes an exenpl ary
list of spell-check algorithnms that may be perfornmed during the step 902,
which algorithnms will be described in nore detail below SPELL-CHECK

ALGORI THM RESULT Char acter Standardi zation Translates a linguist unit into
a standard character set. Exact Match Returns either O or 1. Edit-Di stance
Rati o Returns a value between 0 and 1, inclusive. Doubl e-Metaphone Ratio

Ret ur Ntefli \él’ﬁitl clﬂgralatee% V&S niQIOI? 'may be utilized to convert the raw data into the raw-data
8

data structure 62. One of ordinary skill in the art will recognize that various known technologies
and third-party solutions may be utilized to convert the raw data into the raw-data data structure

702 of FIG. 7.

[00052] FIG. 7 illustrates an exemplary process 700 for a parsing-and-mapping
engine 74. In various embodiments, the parsing-and-mapping engine 74 may be similar to the
parsing-and-mapping engine 24 of FIG. 2 and the parsing-and-mapping engine 14 of FIG. 1B. In
a typical embodiment, the process 700 is operable to transform an input record such as, for
example, the input record 22 of FIG. 2 via, for example the HCM language library 38 of FIG. 3.
At a parsing step 702, the parsing-and-mapping engine 74 parses raw data such as, for example,
an instance of the raw-data data structure 62 of FIG. 6, into linguistic units. In a typical
embodiment, steps 704, 706, 708 and 710 proceed individually with respect to each linguistic
unit of the linguistic units parsed at the step 702.

[00053] At spell-check step 704, the parsing-and-mapping engine 74 may perform a
spell check of a linguistic unit from the linguistic units that were parsed at the step 702. At an
abbreviation step 706, if the linguistic unit is an abbreviation, the parsing-and-mapping engine
74 attempts to identify one or more meanings for the abbreviation. At an inference step 708, the
parsing-and-mapping engine 74 identifies any inferences that may be made either based on the
linguistic unit or products of the steps 704 and 706. At step 710, as a cumulative result of steps
702, 704, 706 and 708, the linguistic unit is categorized, for example, into one or more of a
plurality of subject dictionaries such as, for example, the plurality of subject dictionaries 358 of
FIG. 3. Additionally, a confidence level, or weight, of the linguistic unit may be measured. In
that way, the parsing-and-mapping engine 74 is operable to transform the raw data via, for

example, the HCM language library 38 of FIG. 3.

[00054] FIG. 8A illustrates a parsing flow 800 that may be performed during a
parsing step such as, for example, the parsing step 702 of FIG. 7. At step 802, a parsing method
is determined. As noted with respect to FIG. 2, an input record such as, for example, the input

record 22 of FIG. 2 may be a structured record or an unstructured record. A structured record is
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inclusive. Table 1 [00060]At step 902, the parsing-and-mappi ng engine 74
may performa character- standardi zation algorithmon the parsed |linguistic
uni t. Forwexanplig934one of ordinary skill in the art w | PCase@oioai3e9t hat an
"em dash,” an "en dash,"” a non-breaki ng hyphen and ot her synbols are
frequently used interchangeably in real-world docunents even though each is
a distinct synbol. In various enbodi nents, performng the

charact er-standardi zati on al gorithm operates to translate the parsed
linguistic unit into a standard character set that renoves such
anbiguities. In that manner, the efficiency and effectiveness of the

spel l -acrre]go(%é in%hoWe-%an&P (}/at&) SR 91?((? E O\LIQ 9191&}1](1'6%, i %hef‘{) ca%g 4&0 ik hl?ICM vector, .

par si ng-an -naﬂblng engi ne ray se capovT TERY'aRY a4 |oﬁary(?or sear chi ng.
In a tsygpicc dihcrsfirodif e iMput tdeerdsuubh as; tfoitdxatpty) @icyinpetl reaire d2 bOFIGERichi ng may
be one WD 2011/019934PCT/ US2010/ 045349 of a plurality of. subject

di ct i oHustied regpsdh the kngvy mappipgt way paollwedfpy pypetes 955"}@@@- di ctionaries
358 of FIG 3. In various enbodi nents, the parsing-and-mappi ng engi ne 74
may check t{[0@033 ur aHbtvgvedf if an ljpaie tecdidcduicb g fbeskadpde, die ihptd reord 12 @f FIG.
predeterm ned order as a perforpmance optim zation. The performance

opt i niZz Btangsractyredirecerd.wiips paingimethodsaps e viaed suchedcatar cxaels: i n a

hi gher,z i £1 1Ok i Loni £ ] . tchin a
over LR O palSHEED TERIRE pAIr AT bR RARARL B O

di cti eramylemay adbinrinatenfanys toegdmphates dartidt votyhempdite parsmgm@sinvelve he
plurality. .aof subj.ect dictionaries 358._ [00062] Dependi n n a partjcular

by ecif eGSOl b e Pobe MG marate S S of
embodip®ALS skillva (RaLS WY afieci BRI RY a8 BG oTehir# infdMgsdnt LS c gy of
subj ect df?ﬁionaries 3%8ain fhe follgmﬁgg o#degaﬁgﬁe ﬁ%%dicfﬁ%ngiy 3%8(4),
t he prsodtions Wiy be vhlazogd 8584189 tempiie pargamugi zat i on di ctionary 358(2), the

pl ace dictionary 358(1), the cal endar dictionary 358(5) and the person

di ctionary [3aB4f) - LmghRBSBarSMBAtHyRN\sSd td pardarfeRehctiRIdGRcIr@whReopar sed
linguistic unit'is found in thejgob dictionary 358(4), that match is used
S

and nexfmplehempliite pireingns ethcanet fseable oedot frefetrhdit Invatypicebembadimgnts esour ces
T S SRS e bSO et 001000 16 REL G TERR! RIS 74 TR
HCM language library 38 of FIG. 3. Using a HCM language library such as, for example, the
HCM language library 38 of FIG. 3, the parsing-and-mapping engine 74 of FIG. 7 may identify
cach linguistic unit in the unstructured record and determine each linguistic unit's part of speech.
One of ordinary skill in the art will recognize that a linguistic unit may be a single word (e.g.,
"database") or a combination of words that form a logical unit (e.g., "database administrator").

In a typical embodiment, linguistic parsing is tantamount to creating a linguistic diagram of the

unstructured record.

[00057] At step 804 of FIG. 8A, the parsing-and-mapping engine 74 may parse an
input record such as, for example, the input record 22 of FIG. 2, according to the parsing method
determined at step 802. In typical embodiment, the step 804 may result in a plurality of parsed
linguistic units. At step 806, the parsing-and-mapping engine 74 may flag noise words in the
input record using, for example, the HCM language library 38 of FIG. 3. In various
embodiments, the flagging of noise words may occur in a manner similar to that described with

respect to FIG. 2. After step 806, the parsing flow 800 is complete.
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exact match for the parsed linguistic unit in the subject dictionary

sel ected for searching at the step 904. In a typical enbodi nent, the

par si ng- amo-20HppPPI3d engine 74 of FIG 7 nmay perform an exaaiS20mateiz49
algorithmfor the parsed linguistic unit against the subject dictionary
selected for searching. In a typical enbodinent, the exact-match al gorithm
returns a one if an exact match for the parsed linguistic unit is found in
the dictionary selected for searching and returns a zero ot herw se.
[00064]1f, at the step 906, an exact match is found for the parsed
linguistic unit in the subject dictionary selected for searching, in a
typical e [dyent, pel .l -chec I t 08. At the
step 908, nﬁﬁbejdslegiact and.'at% C lﬂPELs&aIEée:Sp% %ﬁ%pﬁa\ggr B%rgeecf&%%gﬁ%gfdc%e)tg ét’ grf)\é%lrolug hm need
be perchivoditentd, hihytegpediced by thraiardh€ flowrsdY In Adkghidal emdbdiyhent, i gxadt mat ch
may be assigned a match coefficient of one. The match coefficient will be
di scuslaBdesqid §8 ircledos 4 lyelignet narseshlingrisie unitsgugduaed &y dheparsipg dew 00w 900
proce i t . 1 P S .00065] | f
b R o SR G R S e L S T
t he steebo8ient tthepapal datciveotd §2 muy BOGagddc dedawt datsdap stdddbure A2 bAEIGL ep
910, the parsing-andmappi ng engine 74 may identify top natches in the

subj ect dictionary selected for searching via a match coefficient. As used
herein, a match coefficient nmay be considered a netric that serves as a
measur e of [60@Ofr eeFo Millughuta o speBichtéknfiaw 900 thatimay bk ipadoinsddi tyathky mat ches

a second.linguisti.c uni.t. art. of calcyl ati t he ch fficient, an
i ¢ - areinsnuELTabTGe SRt 74 Anbin o wan ot nes it S by be
per f orpymchall], AR 6RIASH LR BoRf900TREAR W thSdpdricd lﬂlgh%ﬁc ahk, 1ok blandBRPIRML 8lce, @

formula for”calculating an edit-distance ratio between a first linguistic
uni t (lurelity of paised hngwstsenoin graduagdiby thegarnmg flgw 880 of FEY.)8 Aralathe 1 expr essed

fol.] . Max _Length =.Max (A Lengt. th) Edit-Dist t A,
B - (uTalgrmE By SRt RO i MndRivaf bR LR iE,
bet weehitWglgbiitheddivaitlive defdribed ieshobeddaf baied. as a m ni mum nunber of edits
necessary to transformthe first linguistic unit (i.e., "A") into the

SRS S e e T YT ARl I S
first lijguistic GRECteyimdadipgtiony | engt h of TASIASSAIHEUIS HYLINR f c [uni t
(i.e., "B _may be defined as the nunher of| char sfardard chagegteissed in |t he
second ||inguistic uni tExa@Matoh ordi nary skill inRehengeithenllor Ir ecogni ze
that thel only all owAbit-®iSteckhctRsdtiof or pur poses Refuragah saluabetagemn aedilt
di stance| are insertions, deletions or substjtutions éfcla&iw. ngl e char|acter.
One of ordinary siolibleiMetporiRatiy! T TurtheR £@6090h%E bERREN DRRJTOr|MuUl a
for editldistance ratio expressed above is exenpl aryidcqhs%';ure and, |[in
vari ous enbodiments, may be nodi fied or optinized wthout departing from
the principles of the present inventTalkl In that way, an edit-distance
rati o between the parsed linguistic unit and a target linguistic unit in

t he subj ectlOAE i onAt ster B0 dhepprsing-asdapapRinggngnyg 7%@1@1 parfoam achagactar at ed.
[ 000675121 ar(aﬁgti&{ al%ggfhﬂ?‘éﬁl th%li)'alrsled lliﬂgﬁipt?c it lygrlekarﬁ&%,r &t c?fto?dingryfsﬂlmﬁl tfle for

cal cul’at | ng
art will appreciate that an "em dash," an "en dash,” a non-breaking hyphen and other symbols are

1

frequently used interchangeably in real-world documents even though each is a distinct symbol.
In various embodiments, performing the character-standardization algorithm operates to translate
the parsed linguistic unit into a standard character set that removes such ambiguities. In that

manner, the efficiency and effectiveness of the spell-check flow 900 may be improved.

[00061] At step 904, the parsing-and-mapping engine may select a subject dictionary

for searching. In a typical embodiment, the subject dictionary selected for searching may be one
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doubl e- met aphone rati o may be expressed as foll ows: Doubl e- Met aphone Ratio
(A, B) = Edit-Di stance Ratio (A Phonetic_Form B.Phonetic Fornm) WO

2011/ 019980RCT/WBBd10/ 045349 As one of ordinary skill i RCThES2@0104381¢ |
appreci ate, the doubl e-netaphone ratio al gorithm conpares a phonetic form
for the first linguistic unit (i.e., "A") and the second |linguistic unit
(i.e., "B") and returns a floating nunber between 0 and 1 that is

i ndi cative of a degree to which the first linguistic unit and the second

| i nguistic unit phonetically match. In various enbodi nents, the

doubl e- met aphone ratio algorithmmay vary as, for exanple, as to how

A. Pho f£ e

e - B e R R U MR PR R R 3

cal culodFed. 3.1 I vahiatis waodimentoLiht @amBigamdangppigt englmAmeyl cmé@e tieplaedity
linguistic unit and a target linguistic unit in the subject dj ctlonary

sel ectoédulest dictigpetgsnty Sipdy 16 e3 8y wea@tplgmle% eideatsetpefayeBe] simigstionpl e, as
f
o gor (TR Shlinidafloh Ny Bchibisba bR S BAECmal P LR RBARBENE

an al traﬂmdtdectmhmye‘s nmch arom ﬁlgmﬁtchlﬁ thamguixatt matahiirt a loWeerafked ejctionaryomre
enbodi_nents, it |s |b|§}gé %‘]gthe parsedlln ui stic.unit "Lnda

t ar get er%r&ww fehijna @BF fictionary BEYe{miA Ve Ebereor & S s ¥hng to
each ﬂh&ioﬁa@esgh'tﬁ%lﬁralﬁﬂp%bﬁc{&lEtﬁBIﬁﬁ@s gsg al ternate phonetic form If the
prinmary phonetic formand the alternate phonetic formfor both the parsed
| i ngui stic and_t he target n tic unit. in the subject.dictionary
sel oot od f PO ChPHEEIE Ehairietsbishia e tighopidany Toies Yol Faart
will reeqgR ﬁlesoh{éaetmﬁo‘aﬁﬁelﬁg Ithe ﬂrﬁh@ﬂﬁ@maﬁﬁh@%nﬁﬁé’ 7@%1219%&18&4 @k gglraﬁt? of0MMe

embodi ments, the doubl e- met'aphone Tatio be a maxi mum of e four
edi t - dblgicetriieionati¢so®S8 inthaofolewingdrdei: ﬂ@noh dlctlhear&ldé&ﬂ% th@plaqdhctrdectmtafyo may

AT A RN R W N

edi t - dis8t53 A6 tHedckR ddHORaFS SO 1R ¥REPEEbo dIhe s Vif BE c@ice aath foRihglarst®
rati os between primary Ehonetl c forns. [00069] I n sone enbodi nents, greater

accur daguisie umhes f@@mbmé prisbaliesmaryad 6tk thengish ipascdenil ag derthsy dictiopsregs
d f ds f f th d
[ ngunty 1ohRpR B TR LRRRINR B Cos Ry B BECKIBES O St ie unitThs.in a

typi cal enbodi nent, the Barsed linguistic unit with its characters
reversed. AS0QH3dcusAdbeicadfdhe PAENZBNGIEPREEAPBDRE 4rai Biorit t ﬁén‘ll)fé(cﬂ@vvards
for m Q

aver agg %E& vtvéeifIiF 0 o[J agsrv%glrfggﬁkﬁc #ﬂ't Enntﬂ@é ]ﬁgclt%?&% Q‘S’Sg%%t\é?a B h )é%he par sed
WO 203%%993145’@5’1&%2%6«11&%84& lbarslgguaﬁcﬂmppmgtengmelmsaf ﬂ(ﬁg? may ptdoma One
of ordinary skill recaqgni ze that any. fornulas and

met ho&8%ﬁté%at?lb?lge%ﬁheuﬁaﬁ?%@rsgdd@am%c HR agih Ehersyblest dginnees sdedisove are
exenp |s@£r¥h1\&/\1? nad %?caﬁ&qbodlﬂleﬂtame%ﬁcterﬁggﬁi hfﬁ%ﬂﬁﬁn réﬁiﬂs BendTdinfdk8d rtch
optim zed t hout "departing fromthe principles of the present invention.

[ ooo70§>ﬂhe phrsc@hegmstrcglmtos fhmdst g dddnefy fldtedSpr saarchirngypidoaturesrdmdd ment |
an overall.edit-distance ratio and an overall doubl e-nmetaphone ratio nay be
cal culPHi%¥!sGsi ng, for exanple, one or nore methodol ogi es di scussed above.
Usi ng t he doubl e- met aphone ratio and the edit-distance ratio, a match

coef fi ci ent{00R0#] be Hadtahd steetlQ6, fanrexact amthels famdffor thewpsrsed linguistic unit in

the subject dictionary selected for searching, in a typical embodiment, the spell-check flow 900

proceeds to step 908. At the step 908, the exact match is kept and no other spell-check algorithm
need be performed with respect to that dictionary. Additionally, the exact match may be
assigned a match coefficient of one. The match coefficient will be discussed in more detail

below. From the step 908, the spell-check flow 900 proceeds directly to step 914.

16



Match Coefficient (A B) =(Exact-Match (A, B) + Edit-D stance Ratio (A B)
+ Doubl e- Met aphone Ratio (A, B)) / 3 As one of ordinary skill in the art
will recoyoizag/o1ms4vi rtue of reaching the step 910, no exaaS20maieis4d or t he
raw linguistic typically exists in the dictionary selected for searching.
Therefore, "Exact-Match (A, B)" will generally be zero. [00071]1n various
enbodi nents, a result of the step 910 is that the parsing-and- mappi ng
engine 74 identifies the top matches, by match coefficient, in the subject
dictionary selected for searching. In a typical enbodi nent, any matches
that have a match coefficient that is |less than a dictionary coefficient
for the subj di cfd f cted. for searchin I ) romthe
top mat chedlOhRL ai oAty BsEr R e A B R B ARIRRAC i 4,

et r i ¢hd @py oS Mid spgllancavReagel pelictediits k@p ©e0 bat virarcpadly), thoartred-asl-

nei ghbors in a dictionary. For exanple, a fornmula for the dictionary.

coef f iIANPINE sPgincrd Bpideatfydommaichey e subieat distianyry cplested éprepprching Vi) +
(Aver agp, 5 b&ef@&i%%@%%s(e%grteing QA¥oh doeficildl rﬂ%‘ be J@ﬁEﬁHﬁfed 2l i fHEB s@lesedi t
di stance, 1t may be ensured that the top matches natch the parsed

| i nguiashinseasunt tof atdegreast washwdlrkt laguany uhivbingestidaigmatchek angeondtlingusniic t s i n

the subject dictionary selected f .sear chi.ng, on average, match each

ot her U0 2R} calotlpfie e TatElberoTRFIET. 2t dbiacs ik @%{thmﬁeﬁépm | - check
flow 909, HoREL8HSIEQitaRSRaPBperfimiie Step 912, the parsing-and- mappi ng
engi ne 74 may determ ne whet her, for exanple, others of the plurality of

subj ect dictionaries 358 of FIG 3 should be WO . .

2011/ 019934 PRSHPTIS2 030 P B g maBas Kk BT oY i RGree s Aot &Rt HEBE or der
di scusgeditdpRe ritfo S@wedhEfigPhbmighagk: ¢Lov PR 4 &%Hﬁd“%%&stfchﬁitgkép'B%m
for selection of another subject dictionary according to the predeterm ned
or der madtbveaxpiasesd asHelleyps! | - check fl ow 900 proceeds to step 914. [00073] At
the step 914, the parsing-and-nmappi ng engine 74 may perform stati sti cal
calculations on a set of aMax LegmraehaschaeBliikidgd across, for exanple,

the plurality of subject dictionaries 35 .FILG il11. be apparent
fron1discussionémgggeg?%ﬁﬁégggtqo Xaf$§ig%gkgggﬁé%§%géi?ﬁ%T%%e, in a
typi cal enbodi ment, exact matches and matches for which a match coefficient

i s gr eat eht dibancedretecpuaivotlmgantiappits wapbe ddinsdias panipingwe fninbeeef cditFabl e 2
desCrihes R ML LY 40T L SQueReY, LT 165 0%, [ PRl e 28, A00r i no
A length of the first linguistic unit (i.e., 'A") may be defined as the number of characters
contained in the first linguistic unit. Similarly, a length of the second linguistic unit (i.e., 'B")
may be defined as the number of characters contained in the second linguistic unit. One of
ordinary skill in the art will recognize that the only allowable "edits" for purposes of calculating
an edit distance are insertions, deletions or substitutions of a single character. One of ordinary
skill in the art will further recognize that the formula for edit-distance ratio expressed above is
exemplary in nature and, in various embodiments, may be modified or optimized without
departing from the principles of the present invention. In that way, an edit-distance ratio
between the parsed linguistic unit and a target linguistic unit in the subject dictionary selected for

searching may be similarly calculated.

[00067] As one of ordinary skill in the art will appreciate, a formula for calculating a

double-metaphone ratio may be expressed as follows:

Double-Metaphone Ratio (A, B) = Edit-Distance Ratio (A.Phonetic Form, B.Phonetic Form)
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DESCRI PTI ON Local Frequency Number of occurrences of a particul ar
linguistic unit froma particular subject dictionary in a set of naster
data. Maxwbregumeeesy Maxi mum of all | ocal frequencies Totrall/USe@goessay Sum of
all local frequencies Table 2 [00074]1n a typical enbodinent, a |ocal
frequency may be cal cul ated for each top

As one of ordinary skill in the art will appreciate, the double-metaphone ratio algorithm
compares a phonetic form for the first linguistic unit (i.e., 'A') and the second linguistic unit (i.e.,
'B') and returns a floating number between 0 and 1 that is indicative of a degree to which the first
linguistic unit and the second linguistic unit phonetically match. In various embodiments, the
double-metaphone ratio algorithm may vary as, for example, as to how A.Phonetic Form and
B.Phonetic_Form are determined and as to how an edit-distance ratio between A.Phonetic Form
and B.Phonetic_Form are calculated. In that way, a double-metaphone ratio between the parsed
linguistic unit and a target linguistic unit in the subject dictionary selected for searching may be

similarly calculated.

[00068] For example, as one of ordinary skill in the art will recognize, the double-
metaphone algorithm may determine a primary phonetic form for a linguistic unit and an
alternate phonetic form for the linguistic unit. Therefore, in some embodiments, it is possible for
both the parsed linguistic unit and a target linguistic unit in the subject dictionary selected for
searching to each yield a primary phonetic form and an alternate phonetic form. If the primary
phonetic form and the alternate phonetic form for both the parsed linguistic unit and the target
linguistic unit in the subject dictionary selected for searching are considered, one of ordinary
skill in the art will recognize that four edit-distance ratios may be calculated. In some
embodiments, the double-metaphone ratio may be a maximum of the four edit-distance ratios. In
other embodiments, the double-metaphone ratio may be an average of the four edit-distance
ratios. In still other embodiments the double-metaphone ratio may be a weighted average of the
four edit-distance ratios such as, for example, by giving greater weight to ratios between primary

phonetic forms.

[00069] In some embodiments, greater accuracy for the double-metaphone algorithm
may be achieved by further considering a double-metaphone ratio for a backwards form of the
parsed linguistic unit. The backwards form of the parsed linguistic unit is, in a typical
embodiment, the parsed linguistic unit with its characters reversed. As discussed above, the
double-metaphone ratio for the backwards form of the parsed linguistic unit may be considered

via, for example, an average or weighted average with the double-metaphone ratio for the parsed
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match of the set of all top matches. As nentioned above wth respect to
FIG 3, in a typical enbodinent, the HCM | anguage library 38 of FIG 3 may
be confi guoediiang3pr e-cal i brat ed, via HCM subj ect - mat t ePCEAJSROI0$B49t 0 t he
set of HCM master data. Therefore, in various enbodi nents, the | ocal
frequency may represent a total nunber of occurrences of a particular top
match fromthe set of all top nmatches in a correspondi ng subject dictionary
fromthe plurality of subject dictionaries 358 of FIG 3. In a typical
enbodi ment, the local frequency nay already be stored in the corresponding
subj ect dictionary. Therefore, a max frequency nmay be identified by

det er m nj Lch top.mt f .set of -all taq C t he | argest
ocal TRuRl M Bt QR ety OBTLE ARt il LBy R RER R O

f r equeatngss fmrmahedolégps fBatsibulafing fdostté-ntaphbhe tadp cRplceded abotd075] From
the step 914, the spell-check flow 900 proceeds to step 916, At the step
916, tCREMPAFEIAYIHERA A GAPFHHHYSSHPOABNCES, ay bedngslified or epingredkwithewr e f or
each t 01 Q1,045349 in the set of all top
matchedg.a%\%ﬂ@?@@%%%%ﬁﬁ%ﬁ&%ﬁ?%l ghted score may be cal cul ated as
follows: Weighted Score = Match Coefficient * Local_Frequency / Total
Frequency CA78 or Ailthesfsrriarite thejstep HE of FIGWR-I i 2 Anriga] embedinat. 8 qyRtadd
score eﬁlt-“:&ig%c_@ r%t?d Hfd Jﬁe&v)éﬁ rHo%b?e%et}}ghdﬁlrgﬁ@ﬁlag@ég Calt:{?lgtea%rsﬁl n ?%Q%ﬁ]g@,pp' ng
engi ne may wei ght a particular top match's natch coefficien ase n a

f r equenc pr olord mathotlapgraticbussel atavee Usmgfthe dudicimesmpbbnaotahennd dp aditt ches.

[ 00076) From st ep 914, t .spel |l -check fl 900 ocegds to step 918. At the
step Séé}nc?ﬁ%tlopgpéqtﬁgc-og%@ﬁﬁﬁ?ﬂyﬂﬁ Cé‘ﬁfé‘iaﬁ%‘{) %Vg[ed%fq VSoveral | top
matches in the set of all top matches. In a typical enbodinent, the overall
t op miMatchéseffigrent (e BseExagf Ma¢hl (At iy heteitludtrass Rarie(4 s BouristMdtapbont Rafto (Bt / 3one
or nore predeterm ned statistical criteria. An exenplary pre-determ ned
stati sid GRlorerdih&yIsRiM ihShdsat {al {&wéﬂi_zé;%g%lirtfer&%@dﬂﬁ«)g Re stpyLfrRauency - (3
* Standard Devi ation (Local Frequehci es)) Thus, in sone enbodi nents, the
over alnhat¢hofor theet revd gmmsic ityyadaligesxestcih thogichentachsdlectedtor setrclohg. al herelope,

mat ches._f or, I e l.ocal frequency neets the exenplary pre-determ ned
stati s?ix?:Cg]M%??%f&’rl{r,'ﬂrwlhﬁﬁflfér?fWﬁﬁéZ%rPEp 918, the spell-check flow 900 ends.
In a typical enbodinent, the process 900 may be performed for each of the
plurality gdogralsedin van@us ShbeditiRhissa RisedUctd sy A1bes par te parsfdgomd800 of

FIG 8A [00077]FIG 10 illustrates an abbreviation flow 1000 that may be
per f oI CIEHE 74 identifies the top matches, by match coefficient, in the subject dictionary

selected for searching. In a typical embodiment, any matches that have a match coefficient that
is less than a dictionary coefficient for the subject dictionary selected for searching may be
removed from the top matches. The dictionary coefficient, in a typical embodiment, is a metric
representing an average edit distance between any two nearest neighbors in a dictionary. For

example, a formula for the dictionary coefficient may be expressed as follows:
Dictionary Coefticient = (/4) + (Average Edit Distance (Dictionary) / 2)
In this manner, in terms of edit distance, it may be ensured that the top matches match the parsed

linguistic unit at least as well as any two neighboring linguistic units in the subject dictionary

selected for searching, on average, match each other.

[00072] In a typical embodiment, after the step 910, the spell-check flow 900
proceeds to step 912. At the step 912, the parsing-and-mapping engine 74 may determine
whether, for example, others of the plurality of subject dictionaries 358 of FIG. 3 should be
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par si ng- and- mappi ng engine 74 during, for exanple, the abbreviation step
706 of FIG 7. It should be noted that, in a typical enbodinent, if it can
be det er mvoeditthate34none of the overall total matches fr @cTiuseo19pedshd check
fl ow 900 and the parsed linguistic unit are abbreviations, then the process
1000 need not be perfornmed. This may be determ ned, for exanple, by
referencing the HCM nmaster dictionary of FIG 3 and a part-of-speech
identified, for exanple, during the parsing flow 800 of FIG 8B. At step
1002, the parsing-and-mappi ng engi ne 74 may check an abbreviation

di ctionary such as, for exanpl e, the abbreviation dictionary 362 of FIG 3.

ospect e i asERRE GT vrols G bR S S0 B b S PR BRERSE Ol L

t he plretadsitd YheCBfteppEl(MSde sdl¢atign Iofhhcﬁh&t@ubﬁcﬂlilaﬁtuﬁgdad@yrdlﬂfgetoﬁﬁé picdgrefrhiaiad 800
of FIG 8A and each of the overall top matches fromthe spell-check flow
900. [od7 8 rW@Fd@efﬁﬂhdkﬁhébﬁéﬂgﬁﬁoﬁﬁHQHJ%ﬂl%thlt and each of the
overal | top natches are mapped to any possible abbreviations |isted, for
exanpl e, i noedvs] abbAeﬂieatdpm4ﬂihetphﬂﬁ%T—ahd3tﬁ2pp3ﬁg Eldie B4 m@p@eﬂérrmtdmmay

ski | | |n the art will recogni ze that_ the abbreV|at|on dictionary 362, in a

typi c&plcelshers dfehect ofal (Qn BRighgsddeItiicd agmms. ot AEMprts | he pJpraiaefsiibicclacr oss
t he pl 0 e¢t I t

enbonidiiinaise 25 FURGIEL ASWER bORAEER P RLusSiols el BeBet KR < ey be
obt ai mm;lches orayaramid, e a fypieal thbodibiene ekatt noichds end mathys 66 hidhad tnetehng t he

step t he abbreyi ation Iom/10 0079].FI G |l ustrates an
i nfer éﬂ Tefanby 1Y - DAL R B?earb Pglﬁ?tﬁ%glmll%rﬁéoiflgf@hg%%%b 6153 fY? engi ne
74 durdn ity fo@rfreﬁﬁé}ﬁpln?etnésnﬁaﬂ rﬁﬁﬁﬁ@éﬂ?&laﬁt&@@c%%m@fo HHyFical embddisksP 1102, the
par si ng- and napplng engi ne 74 ray check an |nference dlctlonary such as,

for exanple, the—igniereneadieiionary366—o6f—F A—vafHeus

enbodi nents, it hIFREE éy \/IETRICQDPI lLinguis SCRI]?TI' h the nl urali ty of
parsed |inguibtic unl-ee!Freneidye parsijng NUBRCBOCSRITECEs OBA,  tlhe par sed
linguistic unjt, the overall top natchespﬂﬁ@ﬁmﬂﬁgu§pémnﬁéW@tk fll ow 900 of
FIG 9 and the possible abbreviations (f peridube salfjbeteldtmnagnnfal ow 1000 of
FIG 10 are aJl checked in the inference dicketaiaragtc8@aof FI G| 3. To

facilitate the di scuasi:ofre@icniche i nf erlenaRirhh@f 31 @al frbgucRakesed | i nguistic
unit, the ovefall Top.fRELYESHdT OM T Na SPElhoF AR &cal FrPYicARPds Of |[FIG 9 and

t he possi bl e abbreviattons frofmthe abbrevration ftow 1000 of FIG 10 w ||
be collectively referenced as sourcel#leggui stic units. Table 3 lists
exenplary relationships that may be included in the inference dictionary
360 of FI G[0@740x hem 4 typral @hbadehmant, o hehi fisquaney mhg be pdsslatet doraradh vap | be

g&pg[ ﬁﬁehglhg%tgagﬁgf aﬂ rigfs]gﬁ{gﬁ?s?nﬂsl rlnellltri]mlteg %bg'\lf’etwnh respg_clt to F% E\)lA a{\I ‘gflpg\cltgl ISA

embodiment, the HCM language library 38 of FIG. 3 may be configured and pre-calibrated, via

HCM subject-matter expertise, to the set of HCM master data. Therefore, in various
embodiments, the local frequency may represent a total number of occurrences of a particular top
match from the set of all top matches in a corresponding subject dictionary from the plurality of
subject dictionaries 358 of FIG. 3. In a typical embodiment, the local frequency may already be
stored in the corresponding subject dictionary. Therefore, a max frequency may be identified by
determining which top match from the set of all top matches has the largest local frequency. A
total frequency may be calculated by totaling local frequencies for each top match of the set of

all top matches.

[00075] From the step 914, the spell-check flow 900 proceeds to step 916. At the

step 916, the parsing-and-mapping engine 74 may compute a weighted score for each top match
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Rank = 1 Frequency-Based Rel ati onship Rank from1l to n based on frequency
Table 3 WD 2011/ 019934PCT/ US2010/ 045349 [ 00080] As shown in Table 3, the

i nf erencewoi2otivoapmny 360 of FIG 3 may yield, for exanplPe€T/USk@0A15349

rel ati onshi ps, synonyns and frequency-based relationships. In a typical
enbodi ment, an "IS-A" relationship is a relationship that infers a nore
generic linguistic unit froma nore specific linguistic unit. For exanple,
a linguistic unit of "mlk" may have an "I S-A" relationship with "dairy
product” since mlk is a dairy product. "IS-A" relationships may be applied
ina simlar manner in the HCM subj ect - natter domain. In a typical

erbodi; Lot 8 atﬁlytgg%}/ar%hegl Aty ORs0 191b6c§1 { Y Oé}ﬁ@d Eco?a ?y b c%lglrﬂgted B ar

IlngU|s Icuni synonynous, con anot
| i nguifsiiawes:unit. A frequency based relatlonshlp is a relationship based on
two linguistic units being "frequently"” related, typically in a situation

where no other relatiQnahlkR VAl BErGLEaLdN ﬁ&ﬁzﬁgm\!ﬁ Efg @ T equency- based
rel ati onshi p, the |nference dlctlonary 360 typically lists a frequency for

t he relatlonshlp, fromthe set of master data for the HCM

| angudde afiodingty slsél lafthwewﬂé noteihay the weighted seays aehn valphbetvegned ik b
di cti QALY w%?othg afsinG-and- %&%f‘*&% A e%%@ﬁlgp&ﬁ'cﬁ&% @Bjﬁig&?s fQfcneach of the

source l'inguisti UGNt s, eac source linguistic
uni t s caeféicioapipesdd bo adreyupayifithae toprhetck ndesye torfreqnéeissed otlicn gip matckesuni t s,
fromthe inference dictionary 360. In a typical enbodinent "I S A"

rel ati onshi d s non tion re en a k of one.

i i onal 1900708 " Fisan v b BrBhsmeart oo Pt aBRegnledidn {Fal IR ARURNT ar e
rankedgr@epeRAg ta’Qld[hl r%'fhe ’fépﬁlay?iiﬁﬁﬁfyeove?allftbﬁ%&féy iweReromNayp ded in
the inference dlctlonary 6 The inferréd linguistic units are, in a

typi camatelmbom arbmical embedimsat, dreddvstadltep nwitehies irhide gemf@lal top mgmhss jre thaset s,
that i st e}%ﬁ;?arsgd | ng uj sy(%tumt akﬁet 0 eralrlla Qp, M fhesr f(ﬂ:)m tlh

spel | Tfielise ?J‘%E’O&f TFE* eélﬁlalefiﬁe USSP eé\en B RS FF oM e
abbr evtagikii € cfifefivh IORGdwEl G 10. After the step 1104, the inference flow
1100 ends. [00082]FIG 11B illustrates a graph 1150 that nmay utilized in

various embodi LS 1;F%quency >= Max_Frequency — (3 * Standard Deviation (Local Frequencies))

Thus, in some embodiments, the overall top matches may include each top match in the set of all
top matches for which the local frequency meets the exemplary pre-determined statistical
criterion. After the step 918, the spell-check flow 900 ends. In a typical embodiment, the
process 900 may be performed for each of the plurality of parsed linguistic units produced by the
parsing flow 800 of FIG. 8A.

[00077] FIG. 10 illustrates an abbreviation flow 1000 that may be performed by the
parsing-and-mapping engine 74 during, for example, the abbreviation step 706 of FIG. 7. It
should be noted that, in a typical embodiment, if it can be determined that none of the overall
total matches from the spell-check flow 900 and the parsed linguistic unit are abbreviations, then
the process 1000 need not be performed. This may be determined, for example, by referencing
the HCM master dictionary of FIG. 3 and a part-of-speech identified, for example, during the
parsing flow 800 of FIG. 8B. At step 1002, the parsing-and-mapping engine 74 may check an
abbreviation dictionary such as, for example, the abbreviation dictionary 362 of FIG. 3. In a

typical embodiment, the abbreviation dictionary may be checked with respect to each parsed
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One of ordinary skill in the art will recognize that the graph 1150 is a
Cauchy distribution. In a typical enbodinent, the graph 1150 nay be
utilized wo2eoruesstt, for exanple, a rank on the x-axis POTASME0QI3EE score
bet ween zero and one on the y-axis. For exanple, the graph 1150 nay be
utilized to convert and store a rank associated with each of the inferred

l inguistic units produced in the process 1100 of FIG 11A into a weighted
score. One of ordinary skill in the art will WO

2011/ 019934PCT/ US2010/ 045349 appreciate that, in various enbodi nents, other
di stributions may be used i n place of the Cauchy distribution. [00083]FIG

12 il Le i

vari onS2biBh G B E PRI ot e LR U RE Brod S ML B RdRhy B 8660- e
spel | Wﬁﬁikea‘cheﬂ\th%ﬁeranhep ﬁiatuhewframltb@sﬁeﬂlgohealoﬂewmd t he lnf erence flow
1100. In various enbodi nents, the nultidi nmensional vector 1202 may be

simlar to i di i tor i

typi cal b(glﬁniﬁ A? %gl? ?né}?{?iﬂ%pr%\é%gllgl aﬁg‘glelﬁ%rd %B%fﬂéso {é.h?]twrggcrzﬂeagc ht%(s) t he
raw dateamdgieal t6 hﬁ;ap(ossrtﬂae Ztﬂﬂe\aﬁndﬂsoistea ﬁmdxetdmﬁe,pameeabbd@haldn&ﬁamﬁa&%@f FI G
8B. [00084]1n varjous enbaodi he mul ti di mensi onal . vector 1202

repr eSERIQ 3 Gropedingry dll mq@eartwélwrswnaﬁ thpd thearbbrovirgionadistionggy; 162, in
d Th
Pk e A8 Lpdah Ry ikt B anple AN e Ry Rae, T

mul ti nsi onal vector y I nc par sed
| i nguissbjiect dietiansripr FBudedGi B Imetymmahemgodlhmm,swigiﬁed:soﬁre ®Acachhf the

mul ti di nensi onal . vect or Iso e al udes, . for.each. parse i ngui stic
ni ¢ PROTS <pra iy et O AR BR PGS b bR T RB g Eral |t op
mat chehHap thoStep RBH4, 1@@&4&&&%&9@1@60 &Hde 9, each of the possible

abbreviations fromthe abbreviation flow 1000 of FIG 10 and each of the

f d | t th f 100 f th
i £ i mendDAHET v eERb 1 R scn bfiaheReR DB TR et hRET bR vect or
1202 gy rs‘idg-’a?ndamﬂﬁﬁ ngénglﬂ@’fm Basndirs &b, #3dn ARARE §dF 904 efglc; MEA Gt

relative to the vector space. Mre parti cul arly, each di nension of the
mul ti dilBRrbé Dwalmg\ﬂ@dﬂmppﬂmgtmpﬁmw ghesl pn afpgnersdiciiorars sushest fodi cti onary,

for exa t he bj.ect .di cti,0 arie typi cal
boboar b e: s iRk AEa e b aBhic I I Fhufer SRR o7 st Rl 2By
provi gesecalips@b@bidii Hith€ plasgey sNRitcdatouitio NeitOfroMRh&parsia fgss 0ol oftHhe.

pl urali ty of parsed linguistic units in the HCM subj ect-matter donain.

t hat Way theepeseddingsistis snit.ghe evrsalhaprmafrhasiine el sp@lé@b@rk flopp 20Gval FiCe P ect
one or evee]epoggﬁf%' a%iafeeg{ﬁ%%ﬂé {18?1 e al];‘tﬁ?wmldﬁ %\!vtmo%f §8%:d éﬁ‘&&gcﬁédﬁltﬂé" ts

and aafl conf1 dence I € nea
[ 00085k fetciee didtibhdrinS60 af EKG.a8n Tei@nfbﬂamrtye pisoss®a ofiﬂﬁﬁnfelnaice Iﬂﬁ)yv ble)Op&lref or ned

by a siml rlty and-r el evancy en |ne 132

th
si il mse@ a&wstfcew%éhweéa#g%@l & fremy t sépéh %k?qrc oqu’% PR e

siml gbbbstﬂ?/l e a0gkealieVamney l?enégib%waﬁ)nq{ov&;; 680 & ﬁ@dlél&ﬁll b llectivel referenced
2011/ 019934PCT/ US2010/ 045349 simlarity-and-rel evancy engi ne % FI G

At st epsdiBORlingudijcastitst Fabladi lmtssexpmpfany nasteasiops that may bonwludedtin ttazy be

I ted d | cul at f h
T ST B EERE KRB oG 2 RSP, omony
bet weqp {)eﬁreﬁQH%h@of&*dﬁ{arﬁﬂéll%ﬁﬁm y |l evel and across the plurality of

1B.

parsed linguistic units produced for exarrpl e, by the parsi ng fl ow 800 of
+ ho ]
FI G. 8A I n \ I t UUQ @ij{toﬁsﬁﬂ? U 11T T UI C{I t L _y RANKWGCL:L
"IS-A" Relationship Rank =1
Synonym Rank = 1
Frequency-Based Relationship Rank from 1 to n based on
frequency
Table 3
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dictionaries may be, for exanple, the plurality of subject dictionaries 358
of FIG 3 and the HCM naster taxonony may be, for exanple, the HCM naster

t axonony WO20f01p43& 4. Further, in a typical enbodi nenPCTiuseomodB4cat egory
score may be cal cul ated for each node of the HCM nmaster taxonomny 418

begi nning at the job-domain | evel 420 through the job-famly |evel 428.

[ 00086] I n a typical enbodinent, each of the overall top matches fromthe
spel | - check flow 900 of FIG 9, each of the possible abbreviations from

t he abbreviation flow 1000 of FIG 10 and each of the inferred |inguistic
units fromthe inference flow 1100 may represent a possible meaning of a
particul ar d I|n i.S h t e ach ,su

possi bl e né@%ﬁ% p?ggfl} é%ﬂégﬁgggh%g eg%%?gﬁﬁﬁ%ﬁ%ﬁ?ﬁﬁ»Sn? é?gé%gf

confi deaaplel 'rIStAn'eremmslbb@ sm@m@nh Iﬁre@uén)ép#b@@éd Iemh@dshmlﬁntln acﬁhcaul at ng t he
node- ca%wgory score at the step 1 i nvol ve, first, |dent|f g

hi ghe $MbRERHE-< |r51a801ﬁ5@&hisﬁde]éf10%9hﬁi thaiafeona Brore seHg) mgw%ml onal

vect orfroflﬁan@ohgggcfu Rl Q0 EnR! PSRRI &din §H§ﬂb‘hﬁ& e HH fay TRE an 15 a7

hi ghest - wei e meani ng |I's géner a possi aning wt

hi g hESélatMﬁlsgf]i veth édmmyqzrocﬂlﬁﬁ%ﬂc]e'ﬁmk csad dlayl;y p;rb«mdnl "M‘trehﬁb@hﬁmm@ml bl e
meaning J.s identified for arsed linguistic unit lurality of
par se&gp 1‘?&’@8@5%@8“%?@?5%@83@@ e@ﬁ@“&%@?ﬁb}i f P&&Y@Ga eérpj F%en A In a
typi cgln&yReAIMRALhip INErNRBRSIHADELAON oRE BhBuikiY BV BS&nS WHInPSobdIén ¥ELAT ed

scores for the hlghest wel ght ed possi bl e nmBaning for each of the plurality
of paros;edoﬂltr:xtgmthtancthamlmg;uqmmmmédfrequentuebmdgq:lmfgothhw Smiatmnsmp(hasm I n

par 11 601 ap TRERGRE B Grd MBS aF rensb Biral> Pubtir a8 iiee 12 % n o

typi C&élaﬁd?ﬁ%ﬁqj dﬁarve,cletam sttRD WiR3 FaMeRe-HaeRelLidniap, tRafiferdhd®isismaryf the
nul ti di nensi onal vector 1202 of FIG 12, In various enmbodi nents, fol 'ow ng

the st36P taenly listsiofiequsaeetos e rslatioashi fobexammsl fost thesetpfmeaster datatfae  HOM

Tover OB G T8 Bt fads 00 PR Ral Gy iasl il imllct BEupRA BT, Y

opt i mMof G oNmatiyt dire PassEt Bdlstiorships FespECHT the sblree Bigpstkkdhats. For exanpl e,
one of ordinary skill in the art will recognize that a master taxonomy such
as, for ex th o

fhousands. o0URtH1 1 ok ! Foasath GTHP RRER MHRLFE A RERE TS0 MR

benef iigfiemdncés or mdkrese] lmgmmbamt@ffronodleSnt‘emncmCﬁhnay IG(()ieI-Iﬁzaty@gﬂl’ y score rrust
be calculated. In so g@/ odi ments, the number of nodes foz@ghlch t he

node- @a%begﬁwt,s tipn S@&ﬁé&lﬂ%@ﬂr%@nﬂ@p& VEGRAEIBI 2FE5Of ABSa st op
condi t ,

enbodf#gﬁ?%ﬁﬁglPaqg%g eﬁgg? %ﬁﬁ '%%?%%ﬂ%ﬁﬁ%@gé%g?%%%?iﬁﬁg%@iﬁb zero
may beéasaginor, éd camdele, aﬁemuyrphmbcr frhatled ethn odercoat digoonars 8@l. eTlicor t hese

nodes .is al so zero. .] 00089] For exanpl.e, |f a node-categary, score of zero is
bt a1 ABGEGRRa st ar Kbt POt GORaPaTioal SF T HOG T bl GLYhE SHESE b « hat
node ijfghRBec b, MRS Isehetyaxed AfYuiddBunil, oyl 68 ma2He GoRBRE s éﬂib’he‘éﬁ

i gnor ed and assumed fo simlar have a node-category score o? Zero.

var i odlovedibefi itent eind the possiplei abpreatations fremphe ebreiation/fles 11604 pLEIG. f16r
exanpl cat tegory level s of a master taxonony
such é% o %&ggghg]QW1P%%mﬁéngf1®§ §0ny 418. Additionally, in various

enbodlnents, utilization of this optimzation may result in faster and nore
ef ficient di%(}Sdﬂi onFIf. léBstilmttaéQSiatgraldnbllweth@tvfambytﬂ@q@ilm@arw@ lemigdinants.

exanpl and .rel evanc sk|II in
the arregfeFapu sl ek A FiB¥Rgs P RE e Rl L Ruhe PR IR difg ar e
fullyt ad;l %fﬁbbdin%iﬁt ake Eabh i1 Ng0 Ml BE DtiliAgl 16 copeerQFortdremplegs ek dntHe RiaxN.

[ 00090] I n vari ous enbodlnents performance of the step 1302 nmay al so be

opt i thédV@EWQﬂ,ﬁ?ﬁrelhth?ezla?teF‘bﬁl(b‘?n@cﬂqt £ IV hefE: %ﬁxw@ﬁﬁﬁ@gr@h 1350 y3v sl

enbodi HEM, fd

node, uﬁﬁQ@ gégﬂg (ﬂg#gg/assé%?g%gg“&?%%Eggﬁgééégggfpﬁ%P% #%ﬁmﬁﬁih?%ggged
node. 1mﬂmqnby$$¢HKMﬁﬁHGdﬂnﬁmmoahhﬁghbds&ﬁagMﬁaykmmﬂmydkﬂbmnh@mmwﬂ%fornat|on
regardi ng whet her the associated node attribute may al so be a node
attribute for the flagged node's siblings. As one of ordinary skill in the
art will appreciate, all nodes that imedi ately depend fromthe sanme parent
may be consi dered siblings. For exanple, with respect to the HCM nast er

t axonony 418 of FIG 4, all nodes at 2he job-fanily level 438 that

i medi ately depend froma single node at the job-famly |evel 428 may be
consi dered siblings.
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WO 2011/ 019934PCT/ US2010/ 045349 [00091]In a typical enbodi nment, the bit
flag may specify: (1) an action that is taken if a particular condition is
sati sfi edvOoand/ap93¢2) an action that is taken if a partPCultsROI0O®IIHE I ON | S
not satisfied. For exanple, in various enbodinents, the bit flag may
specify: (1) an action that is taken if the associated node attribute

mat ches, for exanple, a dinension of the nultidinensional vector 1202 of
FIG 12; and/or (2) an action that is taken if the associ ated node
attribute does not match, for exanple, a dinension of the nultidi nensional
vector 1202 of FIG 12. Table 4 provides a |list of exenplary bit flags and

vario tio hat . . n th e of ordi kil in
A R e L e S A O
possi kligribiBloh. FLAG ACTI ON | F VECTOR MATCHES ATTRI BUTE ACTI ON | F VECTOR DCES

NOT MATCH ATTRIBUTE Attribute Only Exists For flagged node, add
[00083] FIG. 12 illustrates an exemplary multidimensional vector 1202 that may, in

various embodiments, be produced as a result of the parsing flow 800, the spell-check flow 900,
the abbreviation flow 1000 and the inference flow 1100. In various embodiments, the
multidimensional vector 1202 may be similar to the multidimensional vector 206 of FIG. 2. As
shown, in a typical embodiment, the multidimensional vector 1202 may be traced to the raw-data

data structure 702 of FIG. 7 and the parsed data record 82 of FIG. 8B.

[00084] In various embodiments, the multidimensional vector 1202 represents a
projection of the plurality of parsed linguistic units produced in the parsing flow 800 of FIG. 8A
onto the HCM vector space. The multidimensional vector 1202 generally includes the plurality
of parsed linguistic units produced in the parsing flow 800 of FIG. 8A. The multidimensional
vector also generally includes, for each parsed linguistic unit in the plurality of parsed linguistic
units: each of the overall top matches from the spell-check flow 900 of FIG. 9, each of the
possible abbreviations from the abbreviation flow 1000 of FIG. 10 and each of the inferred
linguistic units from the inference flow 1100 as dimensions of the multidimensional vector 1202.
Each dimension of the multidimensional vector 1202 is thus a vector that has direction and
magnitude (e.g., weight) relative to the HCM vector space. More particularly, each dimension of
the multidimensional vector 1202 typically corresponds to a subject dictionary, for example,
from the plurality of subject dictionaries 358. In a typical embodiment, each dimension of the
multidimensional vector 1202 thereby provides a probabilistic assessment as to one or more
meanings of the plurality of parsed linguistic units in the HCM subject-matter domain. In that
way, each dimension of the multidimensional vector 1202 may reflect one or more possible
meanings of the plurality of parsed linguistic units and a level of confidence, or weight, in those

possible meanings.

[00085] FIG. 13 illustrates an exemplary process 1300 that may be performed by a
similarity-and-relevancy engine 1326. In various embodiments, the similarity-and-relevancy

engine 1326 may be similar to the similarity-and-relevancy engine 26 of FIG. 2 and the
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wei ghted score to the node- category score; for all siblings, node-category
score = 0. No action. Attribute Must Exist For flagged node, add wei ghted
score to wbeongdesdscat egory score; for siblings, no actipomuUSEaw/oiizagged
node, node- category score = 0; for all siblings, node-category score = 0.

similarity-and-relevancy engine 16 of FIG. 1B. At step 1302, subject to various performance
optimizations that may be implemented, a node-category score may be calculated for each of a
plurality of subject dictionaries, for each node of a HCM master taxonomy between a domain
level and a family level and across the plurality of parsed linguistic units produced, for example,
by the parsing flow 800 of FIG. 8A. In various embodiments, the plurality of subject
dictionaries may be, for example, the plurality of subject dictionaries 358 of FIG. 3 and the HCM
master taxonomy may be, for example, the HCM master taxonomy 418 of FIG. 4. Further, in a
typical embodiment, the node-category score may be calculated for each node of the HCM

master taxonomy 418 beginning at the job-domain level 420 through the job-family level 428.

[00086] In a typical embodiment, each of the overall top matches from the spell-
check flow 900 of FIG. 9, each of the possible abbreviations from the abbreviation flow 1000 of
FIG. 10 and each of the inferred linguistic units from the inference flow 1100 may represent a
possible meaning of a particular parsed linguistic unit. Further, as noted above, each such
possible meaning typically has a weighted score indicating a degree of confidence in the possible
meaning. In a typical embodiment, calculating the node-category score at the step 1302 may
involve, first, identifying a highest-weighted possible meaning at a dimension of the
multidimensional vector for a particular one of the parsed linguistic units. The highest-weighted

possible meaning is generally a possible meaning with the highest weighted score.

[00087] Typically, the highest-weighted possible meaning is identified for each
parsed linguistic unit in the plurality of parsed linguistic units produced in the parsing flow 800
of FIG. 8A. In a typical embodiment, the node-category score involves summing the weighted
scores for the highest-weighted possible meaning for each of the plurality of parsed linguistic
units produced in the parsing flow 800 of FIG. 8A. In that way, a node-category score may be
calculated, for example, for a particular dimension of the multidimensional vector 1202 of FIG.
12. In a typical embodiment, the step 1302 may be repeated for each dimension of the
multidimensional vector 1202 of FIG. 12. In various embodiments, following the step 1302, a
node-category score is obtained for each node of the HCM master taxonomy 418 from the job-

domain level 420 through the job-family level 428.

25



Attribute Can Exi st For flagged node, add weighted score to the node-
category score; for siblings, no action. No action. Attribute Mist Not
Exi st ForwOl2aggasb3node, node- category score = 0; for alPCTAiSbdti0/0g3849
node-category score = 0. No action.

[00088] Various performance optimizations may be possible with respect to the step
1302. For example, one of ordinary skill in the art will recognize that a master taxonomy such
as, for example, the HCM master taxonomy 418 may conceivably include thousands or millions
of nodes. Therefore, in various embodiments, it is beneficial to reduce a number of nodes for
which a node-category score must be calculated. In some embodiments, the number of nodes for
which the node-category score must be calculated may be reduced by creating a stop condition
when, for example, a node-category score is zero. In these embodiments, all nodes beneath a
node having a node-category score of zero may be ignored under an assumption that the node-

category score for these nodes is also zero.

[00089] For example, if a node-category score of zero is obtained for a node at the
job-domain level 420, all nodes beneath that node in the HCM master taxonomy 418, in a typical
embodiment, may be ignored and assumed to similarly have a node-category score of zero. In
various embodiments, this optimization is particularly effective, for example, at domain,
category and subcategory levels of a master taxonomy such as, for example, the master
taxonomy 418. Additionally, in various embodiments, utilization of this optimization may result
in faster and more efficient operation of a similarity-and-relevancy engine such as, for example,
the similarity-and relevancy engine 1326. One of ordinary skill in the art will recognize that
other stop conditions are also possible and are fully contemplated as falling within the scope of

the present invention.

[00090] In various embodiments, performance of the step 1302 may also be
optimized through utilization of bit flags. For example, in a typical embodiment, a node in the
HCM master taxonomy 418, hereinafter a flagged node, may have a bit flag associated with a
node attribute for the flagged node. In a typical embodiment, the bit flag may provide certain
information regarding whether the associated node attribute may also be a node attribute for the
flagged node's siblings. As one of ordinary skill in the art will appreciate, all nodes that
immediately depend from the same parent may be considered siblings. For example, with
respect to the HCM master taxonomy 418 of FIG. 4, all nodes at the job-family level 438 that

immediately depend from a single node at the job-family level 428 may be considered siblings.
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[00092] For example, as shown in Table 4, in a typical embodiment, the similarity-

and-relevancy engine 1326 may utilize an attribute-only-exists bit flag, an attribute-must-exist bit

flag, an attribute-can-exist bit flag and an attribute-must-not-exist bit flag. In some

embodiments, every node in a master taxonomy such as, for example, the HCM master

taxonomy 418 may have bit flag associated with each node attribute. In these embodiments, the

bit flag may be one of the four bit flags specified in Table 4.
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utilized in various enbodi nents. SUBJECT WEI GHT Job 1 Product 0.86
Or gani zat i ¢80094] In a typical embodiment, the attribute-must-exist flag indicates that, in order
for the flagged node or any of the flagged node's siblings to be considered to match a dimension
of a multidimensional vector such as, for example, the multidimensional vector 1202 of FIG. 12,
the associated attribute must independently match the dimension of the multidimensional vector.
If the associated attribute does not independently match the dimension of the multidimensional
vector, the similarity-and-relevancy engine 1326 may skip the flagged node's siblings for
purposes of calculating a node-category score as part of the step 1302 of FIG. 13. Rather, the
similarity-and-relevancy engine 1326 may take the action specified in Table 4 under "Action if
Vector Does Not Match Node Attribute." Otherwise, the similarity-and-relevancy engine 1326
may take the action specified in Table 4 under "Action if Vector Matches Attribute." In this
manner, the similarity-and-relevancy engine 1326 may proceed more quickly and more

efficiently.

[00095] In a typical embodiment, the attribute-can-exist bit flag indicates that the
associated node attribute may exist but provides no definitive guidance as to the flagged node's
siblings. According to the attribute-can-exist flag, if the associated node attribute matches, for
example, a dimension of the multidimensional vector 1202 of FIG. 12, the similarity-and-
relevancy engine 1326 may take the action specified in Table 4 under "Action if Vector Matches

Attribute." Otherwise, no action is taken.
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0.66 Person 0.32 Place 0.20 Date 0.11 Table 5 WO

2011/ 019934PCT/ US2010/ 045349 [00098] From t he step 1304, the process 1300
proceeds WO 20118p99306. At the step 1306, the simlarityramdrsec@boyBacy
engi ne 1326 nmay cal cul ate a node |ineage score for each node at a
particular level, for exanple, of the HCM nmaster taxonomy 418 of FIG 4. In
a typical enbodinent, the node |ineage score is initially calculated for
each node at the job-famly |evel 428 of the HCM naster taxonomy 418 of

FIG 4. In a typical enbodinment, a maxi num node |ineage score may be
identified and utilized in subsequent steps of the process 1300. For

exanpl e, a [8&%] i nﬁl@%pﬁ:%?&ﬁb&&%%er%?th%)glpt{‘iglslt%-ergus%-%ot-giigtgo%ﬂag indicates that

neither the flagged node nor the flagged node's siblings have the associated node attribute.
Therefore, according to the attribute-must-not-exist bit flag, if the associated node attribute
matches, for example, a dimension of the multidimensional vector 1202 of FIG. 12, the
similarity-and-relevancy engine 1326 may skip the flagged node's siblings for purposes of
calculating a node-category score as part of the step 1302 of FIG. 13. Rather, the similarity-and-
relevancy engine 1326 may take the action specified in Table 4 under "Action if Vector Matches
Attribute." Otherwise, no action is taken. In this manner, the similarity-and-relevancy engine

1326 may proceed more quickly and more efficiently.

[00097] Following the step 1302, the process 1300 proceeds to step 1304. At the
step 1304, an overall node score may be calculated for each node of the HCM master taxonomy
418 of FIG. 4 from the job-domain level 420 through the job-family level 428. In a typical
embodiment, the overall node score may be calculated, for example, by performing the following

calculation for a particular node:

Overall Node Score = Square-Root ((C*S)"2 + (C*S,)"2+.....+ (C*Sy))"2)

In the formula above, C represents a category weight, S; and S, each represent a node-category
score and ‘n’ represents a total number of node-category scores for the particular node. In a
typical embodiment, a category weight is a constant factor that may be used to provide more
weight to node-category weights for certain dimensions of the multidimensional vector 1202 of
FIG. 12 than others. Table 5 provides a list of exemplary category weights that may be utilized

in various embodiments.

SUBJECT WEIGHT
Job 1
Product 0.86

Organization 0.66

Person 0.32

Place 0.20

Date 0.11
Table §
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[00099] As part of the formula above, calculating the node lincage score for a
particular node (i.e., Node Lineage Scorey,.) may involve calculating a product of a node-level
weight for the particular node (i.e., Node Level Weightnode) and an overall node score for the
particular node (i.e., Overall Node Scorenode). Typically, as shown in the formula above, a
product is similarly calculated for each parent of the particular node up to a domain level such as,
for example, the job-domain level 420. Therefore, a plurality of products will result. In a typical
embodiment, as indicated in the formula above, each of the plurality of products may be squared
and subsequently summed to yield a total. Finally, in the formula above, a square-root of the
total may be taken in order to obtain the node lineage score for the node (i.e.,

Node Lineage Scoreyod.).

[000100] In various embodiments, as indicated in the exemplary formula above, the
node lineage score may utilize a node-level weight. The node-level weight, in a typical
embodiment, is a constant factor that may be used to express a preference for overall node scores
of nodes that are deeper, for example, in, the HCM master taxonomy 418. For example, Table 6
lists various exemplary node-level weights that may be used to express this preference. One of
ordinary skill in the art will recognize that other node-level weights may also be utilized without

departing from the principles of the present invention.
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Category 2 Sub-Category 3 Class 4 Famly 5 Table 6 [000101] From the step
1306, the process 1300 proceeds to step 1308. At the step 1308, the
sim | ari twoand/med3@vancy engi ne 1326 may cal cul ate a di srtanseolossiseen t he
maxi mum node- | i neage score identified at the step 1306 and each si bling of
a node having the maxi num node-1|ineage score. For sinplicity of
description, the node having the maxi num node-|ineage score wll be
ref erenced as a candi date node and a sibling of the candi date node will be
referenced as a sibling node. In various enbodi mrents, an objective of the
step 1306 is to use the distance between the candi date node and each
sibling node to help ensure that the candi date node nore cl osely natches,
for exanple, the nultidinmensional vector 1202 of FIG 12 than it does any
sibling node. In other words, the step 1306 may provide a way to ensure a
certain |l evel confidence in th&QRRdi dat VEHaHT [D00102]In a typi cal
enbodi nent, for a particul ar sibBVEhg npde, the step 1308
Domain
Category
Sub-Category
Class
Family

| |wW( | —

Table 6

[000101] From the step 1306, the process 1300 proceeds to step 1308. At the step
1308, the similarity-and-relevancy engine 1326 may calculate a distance between the maximum
node-lineage score identified at the step 1306 and each sibling of a node having the maximum
node-lineage score. For simplicity of description, the node having the maximum node-lineage
score will be referenced as a candidate node and a sibling of the candidate node will be
referenced as a sibling node. In various embodiments, an objective of the step 1306 is to use the
distance between the candidate node and each sibling node to help ensure that the candidate node
more closely matches, for example, the multidimensional vector 1202 of FIG. 12 than it does any
sibling node. In other words, the step 1306 may provide a way to ensure a certain level

confidence in the candidate node.

[000102] In a typical embodiment, for a particular sibling node, the step 1308
generally involves processing node attributes of the particular sibling node as a first hypothetical
input into the similarity-and-matching engine 1326 solely with respect to the candidate node. In
other words, the step 1302, the step 1304 and the 1306 may be performed with the hypothetical
input in such a manner that ignores all nodes except for the candidate node. The first
hypothetical input, in a typical embodiment, yields a first hypothetical node-lineage score that is
based on a degree of match between the node attributes of the sibling node and the candidate

node.

[000103]  Similarly, in a typical embodiment, the step 1308 further involves processing
node attributes of the candidate node as a second hypothetical input into the similarity-and-

matching engine 1326 solely with respect to the candidate node. In other words, the step 1302,
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node of ¢ hd0@Ra sk wThATRBA0R 4fs PUREE Moo RESS AR em 2T o AL sty ™
vect or131@Q2b8f-micknole, fanekantite, Fantit dalledinRagdomlstetbel 202ss RIGam e be

di stance between the candi date node and the siblin? node. In a typi cal
enbodispissied. {1fa typecahembedigenip e qapdidaemode mustmed af lsastioge pet-defred t he st ep

1306, f.he: st : ) . hi o f
oxanmpi LR Rt AR ARGt SRR FOECLARTR O oG AR 1!
best - raticéiblggeodeafios capdidadandt fthedisanct bewigabthk amiltiyinleaviehal428tor 1262 st ep

1306, the step 1308 and the step. 1310 may proceed with respect to t{he
j ob- cIPA&80) Baand tﬁ%%n%ﬂﬂﬁm‘an?dfﬁwélbeiﬁ%gﬂﬁ&%@?ta{l%‘ebqq@ﬁ"ﬁé%%ﬁdl A B da1g

IS optohdiBkth SfRict A typlcd GhPREheR! If (KRG ast Bﬁ@p@%ﬁﬁg@érﬁ&i&i’g%ﬁoﬁﬁﬁét,%

identified at the job-fam |y | evel 428. Therefore, in a typical enbodi nent,
t he stsep 1884.0hy step d30Kambthe etepildh0 ofay demepeatedope ddvebhighert fre exabplspmches

I | 438, ' [ I ' f. siml [ havi t .

0! B RRS ot ANSSROLEL AR B L R 20180 Ly

ends. ot M0 ;201HALA0IAPETHSR0100048349) 1308 and $0080810 Ruprdedod Witist rat es
an

an exenpl ary process 1400 that may be perforne '
at t ri wespectdp thicgpbetasaleveliondn a4ppical embedimaentghe imasier taxondray 418 is

attribut.e-differential engine 2 e simlar to t . .

2t otgsp S o SaHien@s A b TRfelueThd B iRyl o pggoo-tumity

attri hece42d f Tiesrefotd, &l a gipiiahembddmeimyhd ant3 1w ielis 4 eslenaes obgineen node
attributes for each species of the collectiagn of_slnilar‘sEeqies pr oduced
by t heDesiesct s ioBopedss leyab43d.3peqigeiitthe rellecton phyimaewcrigy hpang theibicstr | f or

exanpl yi I om step 1402, the
proceggnfggﬁkggg eegg Fggg?g%t&%%&§§iﬁﬁﬁﬁg&ggégﬁi@%%g&an i npact of the
identified differences may be analyzed relative to a spotlight attribute
such as, for exanple, a pay rate for a human resource. In a typica

enbodi nent, the attribute-differential engine 1421 may statistically
nmeasure the inpact in the HCM vector space based on, for exanple, the HCM

| anguage |ibrary 38. Fromthe step 1404, the process 1400 proceeds to step
1406. [ 000107] At the step 14082 a set of KPIs may be deternined. In
a typical enbodinent, the set of KPls may be simlar to the set of KPIs 254
of FIG 2. In a typical enbodinent, the set of KPIs nmay be represent ones
of the identified differences that statistically drive, for exanple, the
pay rate for a human resource. From step 1406, the process 1400 proceeds to

. A AN



[ 000108] At the step 1408, the attribute-differential engine 1421 is
operable to determ ne whether, for exanple, the nultidi nmensional vector
1202 of RANVG.20D/01e984be consi dered a new speci es or an exiPETIUSQVIOPEISHES

(i.e., a species fromthe collection of simlar species). If the

mul tidi nensional vector 1202 is determ ned, based on the set of KPls, to be
an existing species for a particular species in the collection of simlar
species, the multidinmensional vector 1202 may be so classified at step
1410. In that case, the nultidinensional vector 1202 may be considered to
have, for exanple, a sane pay rate as the particular species. Follow ng the
step 1410, oc 0 [ e 4
nultidinené?@ﬂgﬁjveg 0H%igﬁiggg%ggggﬁﬁ¥ﬁ%@09%mEEO%E%%§%§g%é?@ﬁ%ﬁ%¥h¥%%HN
speci asribay-diffcrehitidlcaginand? tomfvagstieembédisit e, thd ARribute-déffdrymiat ahgine 1421
enbodi nment, .the new species may be configured to have, for exanple, a pay

rate b simiay toghuatetbuissdidforgntial sngincod I of KOs g add stepldfs-dheatitrdaten t he
|l et i c | ' - 400
gg s _efdﬁff&@n@aﬁ [:g%lgli ggzil @Pf ﬁdeﬁﬁﬁl GRLLAMRGLS DLE Qtt&l?)’lftgsi %)E Q&‘ch%fqgﬁsszﬁf Jﬂle

ough various enbodi nents e met
appar ablisctioh of kienipur egeinds prodeend by rhehavessh €200 ofl HlGs il 8 aidedtitied difierences

acconmpanyi n awi ngs and described in the egaj tail ed scription,
it wi PER %%Wﬁérp e ph I bReE Tt M el i Gl ﬁowtiphle“%%sw ment s
di scl as&dss o (irsceaPd& LioaNWIBROYUS, AR hLAMNY Bf the iARAGEH aafdQnes and
substitutions without departing fromthe spirit of the invention as set

f or t h nhegyr i amalyzZiDre201ve/tQ 4 SPSU BT RLUBRG 10L1045 S x@npleMB pwheate fos adiuaiamed i s:

1. A nethod conpri.sing; configuri hupan-.capi t al - managenent. CM) mast er
! axondRERTa 150 e Srpadae T pth RSt EREERER (4T RNRRLEA Y hxonony
conpr ins@surd th wipaki nth@HAME Vedtsr dpaad bdsaee, fof &niE, ehIBURI Binghighe iy
specific, each level of the plurality of levels conprising a plurality of

nodes;38. From thghderei 404 e msecesul4Q0pro¢ccietoaitep Elpri ses a j ob- speci es | evel
and a job-fanmly level, the job-species level conprising a |evel of
greatest spe@iIfo7Ei t Xt ihd stdpel4pb Lt @t bf KPR mhevel&erntifel. | Iahrtivgmll amioRuBént,
conprising a |level of specificity innediateHy above the job-species |evel;
the sef of KPIs may be similar to the set’'of KPIs 254 of FIG. 2. In a typical embodiment, the set
of KPIs may be represent ones of the identified differences that statistically drive, for example,

the pay rate for a human resource. From step 1406, the process 1400 proceeds to step 1408.

[000108] At the step 1408, the attribute-differential engine 1421 is operable to
determine whether, for example, the multidimensional vector 1202 of FIG. 2 may be considered
a new species or an existing species (i.e., a species from the collection of similar species). If the
multidimensional vector 1202 is determined, based on the set of KPIs, to be an existing species
for a particular species in the collection of similar species, the multidimensional vector 1202 may
be so classified at step 1410. In that case, the multidimensional vector 1202 may be considered
to have, for example, a same pay rate as the particular species. Following the step 1410, the
process 1400 ends. However, if at the step 1408 the multidimensional vector 1202 is determined
to be a new species, the new species may be created and configured at step 1412. In a typical
embodiment, the new species may be configured to have, for example, a pay rate that is
calculated as a function of a distance from species in the collection of similar species. Following

the step 1412, the process 1400 ends.
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transform ng human-capital information via the HCM | anguage |ibrary; and
classifying the transfornmed human-capital information into a job-famly
node sel ewoedifoigsmut he plurality of nodes at the job-farCuskevsis349

2. The nethod of claim1l1, wherein configuring a HCM li brary and a HCM

mast er taxonony conprises creating a plurality of subject dictionaries, the
HCM li brary conprising the plurality of subject dictionaries. 3. The
met hod of claim 2, wherein configuring a HCM li brary and a HCM nast er

t axonony conprises integrating standard dictionary words and ternms into the
plurality of subject dictionaries. 4. The nmethod of claim2, wherein
configurin [ i se g and
opul at i ng 10108k A Bhdeh QR Crbbd RR BE o PR SRR o BR%0E0,

consi 3ﬁ¢dngo@haveabteﬁlﬂhrsauteahmﬂm adtdrhpa ﬁfgyDraaﬂngsl’hfnﬁrdemﬁedierithle(del&gMngnd a
noi se- mords di ctionary WO 2011/019934PCT/U82010/045349 5. The

met hodP#il eél%Sﬁﬁl@lowémBm unplersigpe that fhoyingmtion i et ingfedtte diesmbadimentpr i ses
a job , date
T T 42 e
nethodbpﬁhngﬁbnnmﬁspmmoﬁmnuhhﬁnbmamsiﬁmﬂ1mgmnonpr|ses parsing the
human-capital information to yield a plurality of linguistic units; and
mappi ng the plurality of linguistic units to a plurality of subject
dictionaries, the plurality of subject dictionaries defining a HCM vect or

space. 7. The nethod of claim6, wherein the mapping conprises
projecting the plurality of linguistic units onto the HCM vector space, the
projecting yielding a nultidinensional vector. 8. The met hod of
claim7, wherein the mapping conpri ses: for each linguistic unit of

the plurality of linguistic units, producing one or nore possible neanings
for the linguistic unit; and
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wherein each of the one or nore possible nmeani ngs has magni tude and
direction relative to the HCM vector space. 9. The nethod of claim
8, wher eiwotha/qewducti on of the one or nore possi bl e MPamiUSQGI0OEIIPY | Ses,
for each linguistic unit of the plurality of linguistic units: performng a
spel | check; and referencing an inference dictionary, the HCM | anguage
library conprising the inference dictionary. 10. The nethod of claim
6, wherein: the human-capital information conprises unstructured data; and
t he parsing conprises linguistically analyzing the plurality of linguistic
units. WD 2011/ 019934PCT/ US2010/ 045349 11. The nmet hod of cl ai m 6,
wher ei n: the human-capital infornagﬁeﬂlﬁ@pprises structured data; and
t he parsing conprises follow ng a Kknown structure for the structured data
to obtain the plurality of linguistic units. 12. The nmethod of claim?7,
wher eiwihithecleinasisisf yi ng conpri ses:
1. A method comprising:
configuring a human-capital-management (HCM) master taxonomy and a HCM language
library;
wherein the HCM master taxonomy comprises a plurality of levels that range from more
general to more specific, each level of the plurality of levels comprising a plurality of nodes;
wherein the plurality of levels comprises a job-species level and a job-family level, the
job-species level comprising a level of greatest specificity in the plurality of levels, the job-
family level comprising a level of specificity immediately above the job-species level;
transforming human-capital information via the HCM language library; and
classifying the transformed human-capital information into a job-family node selected

from the plurality of nodes at the job-family level.

2. The method of claim 1, wherein configuring a HCM library and a HCM master
taxonomy comprises creating a plurality of subject dictionaries, the HCM library comprising the

plurality of subject dictionaries.

3. The method of claim 2, wherein configuring a HCM library and a HCM master
taxonomy comprises integrating standard dictionary words and terms into the plurality of subject

dictionaries.

4. The method of claim 2, wherein configuring a HCM library and a HCM master
taxonomy comprises creating and populating at least one HCM-contextual dictionary selected
from a group consisting of: an abbreviation dictionary, an inference dictionary and a noise-words

dictionary.
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measuring a distance between the vector-space projection and a vector-space
nmeasur enent at each node of the plurality of nodes for at |east a portion

of the plwoabittoosh | evel s; determ ni ng a pl acenemCTAfS2010045349
transforned human-capital information into the famly node based on the
measur ed di st ance. 13. The nethod of claim 12, wherein the neasuring

conpri ses neasuring a distance between the vector-space projection and a
vect or - space neasurenent at each node of the plurality of nodes for each

| evel of the plurality of levels that is above the job-species |evel.

14. The method of claim 12, the nethod conprising wherein, for each of the
plurality aof |evel Qf 0 ise

plurality §f node zﬁtﬁ&ﬁgﬁtﬂ%&e@ao %QS 1t%H[ b%ftsélg ?t (ﬁﬁéon%ﬁggrjé I%e?? node
attri ol éistibrairy, g Rgaoitiah atttﬂohaiygmpltddua diétionbityag date dlcnonm@'a@lalaet he bit
flag conprises perfornance optim zation information regarding one or nore
si bl i Hgioppryiand apgeren digiipnary.  vj a the perfor mance- opti ni zati on
information, determining that the one or nore siblings need not be neasured
in the nmeasuring responsive to a condition for action being satisfied.

15. The netthod dfheahahed df claihel, metchod tleammsfosmng: anglriszd:ng sel ect ed

peci 5. copri g MRy oGt HEOEEPaNT ¢ b1 PRaHs LR R o5 1 evel
that are pggj ir%qﬁg ﬁ?ﬂﬁgbhhﬁ@ﬁstic%ltg @(mlbr rS1R98F subfer dlctlonarles the plurality
2011/ 019934PCT/ Us2010/ 045349 he met hod of cl a|n115 wherein the

anal y oif ngbjcd eptiosersesi dg@ningfalilll dickdrepaseces bet ween node attributes of the

plurality of job species. 17. The method of claim 16, wherein the
anal yzi ng conpri ses:
7. The method of claim 6, wherein the mapping comprises projecting the plurality of

linguistic units onto the HCM vector space, the projecting yielding a multidimensional vector.

8. The method of claim 7, wherein the mapping comprises:

for each linguistic unit of the plurality of linguistic units, producing one or more possible
meanings for the linguistic unit; and

wherein each of the one or more possible meanings has magnitude and direction relative

to the HCM vector space.

9. The method of claim 8, wherein the production of the one or more possible
meanings comprises, for each linguistic unit of the plurality of linguistic units:

performing a spell check; and

referencing an inference dictionary, the HCM language library comprising the inference

dictionary.
10. The method of claim 6, wherein:

the human-capital information comprises unstructured data; and

the parsing comprises linguistically analyzing the plurality of linguistic units.
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anal yzing an inpact upon a spotlight attribute for each of the identified
differences; and determ ning one or nore of the node attributes to be key
per f or marwo 2onditgstiors (KPIs) for the spotlight attributP€T/Us2010/045318. The
met hod of claim 17, wherein the analyzing of an inpact upon the spotlight

attribute conprises statistically neasuring the inpact. 19. The
met hod of claim 18, wherein the spotlight attribute is a pay rate for a
human resource. 20. The nmethod of claim 17, the nmethod conpri sing

determning, via the determned KPIs, that the transforned human-capital
i nformati on should be placed into one of the plurality of job-species

nodes. v|af?%%§%&f%ggﬁhﬁ% ﬁﬁé%dp the method conpri sing

deternlnlng, erm ned that a new j ob- speci es node shoul d be

created.  the humaRcapltakinfahiacon odmptiss Rird@urct atan®idod conpri si ng:
responsive to the determ nation that the transfornmed human-capit al
i nf or mat i ohSPRSHING cHBPHICAERUPYIRE @ kapen strugthe for theatrpetyredidafadp Obtﬁéltthés node

conpri wvolrdsisiiky il he transformed human-capital information into a
sel ect %géthJ gé%é%&%gde fromthe plurality of job-species nodes. WO

2011/019934PCT/U82010/045349 23. The net hod of claim?21l, the nmethod

conpri si ng: res ernl tion that a new job-species
node shoul d2be (;rrhéé’feégmp‘béf\rﬂ?lp’gﬁr?"ﬂ%re’él h%ﬁ}af Qe hode beneath the

j ob-fam |y nod&in Q\%zefldlst-gﬁé'e BEHBaAhe v e&bRiRd p ro‘j\&‘ﬁﬁﬁ'aﬂd a vector-spad€ Plurality of
| evel s of the HCM master taxonony conprlses a job-domain level, a

j ob- c a@gornchieat ehch modeoth twutuatigogampdeefos t lkast agportubmﬂth@glut@vpbf levels;

determining a placement of the transformed human-capital information into the family

node based on the measured distance.

13. The method of claim 12, wherein the measuring comprises measuring a distance
between the vector-space projection and a vector-space measurement at each node of the

plurality of nodes for each level of the plurality of levels that is above the job-species level.

14.  The method of claim 12, the method comprising:

wherein, for each of the plurality of levels, each node of the plurality of nodes comprises
a plurality of node attributes, each node attribute of the plurality of node attributes having
associated therewith a bit flag;

wherein the bit flag comprises performance-optimization information regarding one or
more siblings of the node; and

via the performance-optimization information, determining that the one or more siblings

need not be measured in the measuring responsive to a condition for action being satisfied.
15.  The method of claim 1, the method comprising analyzing selected attributes of a

plurality of job-species nodes, the plurality of job species comprising ones of the plurality of

nodes at the job-species level that are positioned beneath the job-family node.
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the job-class | evel conprises a |level of specificity inmediately above the
job-famly level; level; the job-subcategory |evel conprises a |evel of
speci fi ciwg 20rmwaed3at el y above the job-cl ass t he jpobbAISat100F3Y9 | evel
conprises a |level of specificity inmediately above the job-subcategory

| evel ; and the job-domain | evel conprises a |evel of specificity

I mredi atel y above the job-category level. WD 2011/019934PCT/ US2010/ 045349
25. A conput er-program product conprising a conputer-usabl e nedi um havi ng
conput er -r eadabl e program code enbodi ed therein, the conputer-readable
program code adapted to be executed to inplenment a nethod conprising:

conf i guringca huian: Gani §alsAPIRASTRA teHEM B b & @Xan0ming Atrac M

| anguage | i brary;
between node attributes of the plurality of job species.

17. The method of claim 16, wherein the analyzing comprises:
analyzing an impact upon a spotlight attribute for each of the identified differences; and
determining one or more of the node attributes to be key performance indicators (KPIs)

for the spotlight attribute.

18.  The method of claim 17, wherein the analyzing of an impact upon the spotlight

attribute comprises statistically measuring the impact.

19.  The method of claim 18, wherein the spotlight attribute is a pay rate for a human

resource.

20.  The method of claim 17, the method comprising determining, via the determined
KPIs, that the transformed human-capital information should be placed into one of the plurality

of job-species nodes.

21.  The method of claim 17, the method comprising determining, via the determined

KPIs, that a new job-species node should be created.

22.  The method of claim 20, the method comprising:

responsive to the determination that the transformed human-capital information should be
placed into one of the plurality of job-species node comprises, classifying the transformed
human-capital information into a selected job-species node from the plurality of job-species

nodes.
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wherein the HCM mast er taxonony conprises a plurality of |evels that range
fromnore general to nore specific, each level of the plurality of |evels
conpri si yoaopluewki ty of nodes; wher ei n t he pl ur aCirtus2ab/okBeel s
conprises a job-species level and a job-famly |evel, the job-species |evel
conprising a level of greatest specificity in the plurality of levels, the
job-famly level conprising a | evel of specificity imedi ately above the

j ob-species level; transform ng human-capital information via the HCM

| anguage |ibrary; and classifying the transfornmed hunman-capit al
information into a job-fam |y node selected fromthe plurality of nodes at
the job-fam,ly lev . . 4Ih .-.pr.ogram product of claim 25,
wherein co%i gurﬁﬁgﬁ%h%ﬁl?lgfgf§hearﬁg%§W%%s%'er t axonony conpri ses
creating argdponglé toythetictstiijntdn Whcd hen bl $scict hedcHbildiberoadayedconpri si ng
the plurality of subject dictionarjes., . 27. The conputer-program

pr oduéPnibgurpiga pavoRb-spraeendcdsheatly theiab familomMds brary and a HCM nast er

t axonony conprises integrating standard dictionary words and ternms into the
plurality of subject dictionaries. 28. The conput er - program pr oduct
of cl ai m 2@4. whdieinctbahéfi daim hgvterddcM | i brary and a HCM mast er taxonony

conprises creating and popul at | at | east one HCM contextual dictionary
sel ect od f o MTAEAECEdS! GE HigMarastes FRnpma FompFiaFs g velafyob-

i nf er epee, 1@%19@%5:@9&%@ RYSEmuarigs-clieichanary. WO

2011/ 019934PCT/ US2010/ 04 9 29. The conput er - program product of
claim 26, whepobiakass heychtampaiscs y lokl siidppabitityinemedintzhyi dwve tregrb<asila | ob
di ctignary, an organization dictionary, a product dictionary, a date

di cti %Vgﬁ’y, a place dictionary and a person dictionary. 30. The

conput er - PrRGoBBuBEREHIEY 19E1 WndriFedleviilaTspdifitiReinirh &SR b P the GoREIaSES !
parsing the human-capital information to yield a plurality of linguistic
uni t s:lv#hd mapping the plurality of linguistic units to a plurality of

subj ect di¢tlonari h al it f | di cti ri hning a HCM
vect or spagltéé. J%B%a{e%&yé%\.’eq‘Fﬁ%l%%géﬁpau%\éeﬁ-Og;g‘lge%?fgcﬁg&ﬁglgg? tﬁiclza?élg? bc%featﬁgj 0, wherein
t he mappdangotolpelt ;s projecting the plurality of linguistic units onto the

HCM vect or space, the projectjng %/i el di ng.a .mul tidj nmensional vector.
the job-domain level comprisesa Ievel ot specificity immediately above the job-category

level.
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32. The conputer-program product of claim 31, wherein the mapping

conprises: for each linguistic unit of the plurality of linguistic units,
pr oduci ngwore11gnogser e possi bl e meani ngs for the |ingui sPCE/USRI/045309
wherein each of the one or nore possible nmeani ngs has magnitude and

direction relative to the HCM vect or space. 33. The conputer-

program

product of claim 32, wherein the production of the one or nore possible

meani ngs conprises, for each linguistic unit of the plurality of

| i ngui stic

units: performng a spell check; and referencing an inference
dictionary, the HCM | anguage library conprising the inference dictionary.

34. The comRut et prAGRAM BLAGLARl SAHTAG RISl bt REDurRR gee' ¢

i nformation“conprrs arsing conprise
| i nguicsinpartrsadablalpyadring coliecmbodied thieseifthd corgplitGticadabiy programVdde
2011/ 019934PCT/ US2010/ 045349 35. The conput er-program prod
cl ai madentedipelessxgeutedhto IRUMIRe 4pnethod ORISR | on conpri ses struct

uct of
ured dat a;

STt o JETED P EPETER L BN PR AP OEL s 3 e

conputldrarpy ogr am product of claim 31, wherein the classifying conprises:

wherein the HCM master taxonomy comprises a plurality of levels that range from more

general to more specific, each level of the plurality of levels comprising a plurality of nodes;

wherein the plurality of levels comprises a job-species level and a job-family level, the

job-species level comprising a level of greatest specificity in the plurality of levels, the job-

family level comprising a level of specificity immediately above the job-species level;

transforming human-capital information via the HCM language library; and

classifying the transformed human-capital information into a job-family node selected

from the plurality of nodes at the job-family level.

26. The computer-program product of claim 25, wherein configuring a HCM library

and a HCM master taxonomy comprises creating a plurality of subject dictionaries, the HCM

library comprising the plurality of subject dictionaries.

27. The computer-program product of claim 26, wherein configuring a HCM library

and a HCM master taxonomy comprises integrating standard dictionary words and terms into the

plurality of subject dictionaries.

28. The computer-program product of claim 26, wherein configuring a HCM library

and a HCM master taxonomy comprises creating and populating at least one HCM-contextual

dictionary selected from a group consisting of: an abbreviation dictionary, an inference

dictionary and a noise-words dictionary.
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measuring a distance between the vector-space projection and a vector-space
nmeasur enent at each node of the plurality of nodes for at |east a portion

of the plwoabittoosh | evel s; determ ni ng a pl acemeaT/uskomioes349
transforned human-capital information into the famly node based on the
measur ed di stance. 37. The conputer-program product of claim 36,

wherei n the neasuring conprises neasuring a distance between the

vect or-space projection and a vector-space neasurenent at each node of the
plurality of nodes for each level of the plurality of levels that is above
t he job-species |evel. 38. The conputer-pr ogr am pr oduct of claim 36,
t he met hod ~gonpri,sin el f o f ht | e each
node of the@pl urjlhl%C glpuﬁébﬁlfo&é}n rOJuF ?@fgcgalgl ‘ltﬁvr%é elry{h%éjflu%h Of at Jr8+tbut es,
each I’diﬁxd@nalﬁésrdohqirﬁes)ﬁf Jobhki!ctﬁinulfyahm bisgaﬂlfzaiﬁtﬁd@ct&?dﬁary laqﬁ@@ch dictiogarassdue at ed

therewith a bit flag; wherein the bit flag conprises
perfordﬁ‘ﬁW@étYoﬁPlaﬁi’QQPPWY@WBPWP?QWUP%r ding one or nore siblings of the
node; and via the performance-optim zation information, determ ning

that the one or nore siblings need not be neasured in the measur | ng
responsi ve 300 a Téerdipuenpfagraraptodoat difedlarigl Zgtlsfdiethe transformingFoniphises:

conput er - progr a oduct aof claim 25, dc sin anal yzi ng

sel bct od_APRRITE SUBAT-Gapia rrafpmtloafto Yy @%5@55@% ﬁﬁ@%&stwt Prality of

j Ob speci esnLRMYths ?Hﬁialfw 88 1iduidtRERL W @Elutré‘ht?Bf m@c@ dﬁhoﬁa{}fesl AP pRPARY €S

| evel that are positioned beneath the job-fanily node.

2011/ @f@@ﬁd@@ml@mweﬁn@gMCMVectorzspaceThe corrputer-program product of
claim 39, wherein the anal yzing conprises identifying differences between
node attributes of the plurality of job species. 41. The conputer-program

product of 3gl ai MEQomphRE-PrdbriiPraiinet ¥izdldieh 10 WiictSeic linZdomgpraBs | npact
upon a spotllght attribute for each of the identified di ferences and

det er mroireinedhenkyrality pblieguistisanits gatoghe HOB veeior wape thegrojsstingyinkinga
i ndi C%ﬁ{laln{ngoﬁgl vector.

32.  The computer-program product of claim 31, wherein the mapping comprises:

for each linguistic unit of the plurality of linguistic units, producing one or more possible
meanings for the linguistic unit; and

wherein each of the one or more possible meanings has magnitude and direction relative

to the HCM vector space.

33.  The computer-program product of claim 32, wherein the production of the one or
more possible meanings comprises, for each linguistic unit of the plurality of linguistic units:

performing a spell check; and

referencing an inference dictionary, the HCM language library comprising the inference

dictionary.
34, The computer-program product of claim 30, wherein:

the human-capital information comprises unstructured data; and

the parsing comprises linguistically analyzing the plurality of linguistic units.
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for the spotlight attribute. 42. The conput er-program product of
claim4l, wherein the analyzing of an inpact upon the spotlight attribute

conpri seswetaatt/iapedgal | y measuring the inpact. 43 PCTHIS2010/045349
conput er - program product of claim42, wherein the spotlight attribute is a
pay rate for a human resource. 44. The conputer-program product of

claim4l, the nethod conprising determning, via the determned KPIs, that
t he transfornmed human-capital information should be placed into one of the
plurality of job-species nodes. 45. The conput er-program product of
claim4l, the nmethod conprising determ ning, via the determ ned KPIs, that

2 new | ob- 3gec o 1645 PO RS ELEAL i 30, wherdl,  The corputer pr ogram

product of clai méa responsive to the
deternlnatnmmhmhaicqﬁﬁrhﬁﬁﬁ&ﬁomaaﬁpMMﬂammﬁa@dwah/mnfornatlon shoul d be

pl aced |nto one of the Iurallty of job-species node conprises, classifying
t he transf ShgrRHSIRg ﬁamp@% @éﬂwmaﬁckpﬁﬂfussnctmf@r thestpetureddlafadn obpthes node
fron1 9#3&?&%&Mn9umhpb speci es nodes. WD 2011/019934PCT/ US2010/ 045349
47. T e conpute rogram product of claim45, the nethod conprising:
responsive to the determ nation that a new job- species node shoul d be

created, c fig a new | ob- speci es. nade beneat h fam |y. node.
48, The. comfut erlige Wam,sr%ﬂ ?%ﬁww%qlm Wit Gads fgmgm@pﬁusa% ality
of levels Qﬁaﬁﬁﬁh%ﬁ%&ﬁﬁ&ﬁ&%w&%%ﬁ@Q&Moﬁﬁﬂ@éFﬁ@&mﬁnhﬂ@aqgﬁ&!ﬂmk@ve| a

j ob-category lev a j ob-subcategory l'evel and a job-class level; the

] ob- clnagsisurcmeed at@@tri'pqu@w thee plembty Qﬁnosip@fnr i lchgty ponmmfah@plyareéby)véletvﬁe;

j ob-fam Iy determining a placement of the transformed human-capital information into the family

node based on the measured distance.

37.  The computer-program product of claim 36, wherein the measuring comprises
measuring a distance between the vector-space projection and a vector-space measurement at
cach node of the plurality of nodes for each level of the plurality of levels that is above the job-

species level.

38.  The computer-program product of claim 36, the method comprising:

wherein, for each of the plurality of levels, each node of the plurality of nodes comprises
a plurality of node attributes, each node attribute of the plurality of node attributes having
associated therewith a bit flag;

wherein the bit flag comprises performance-optimization information regarding one or
more siblings of the node; and

via the performance-optimization information, determining that the one or more siblings

need not be measured in the measuring responsive to a condition for action being satisfied.
39.  The computer-program product of claim 25, the method comprising analyzing

selected attributes of a plurality of job-species nodes, the plurality of job species comprising ones

of the plurality of nodes at the job-species level that are positioned beneath the job-family node.
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| evel ; level; the job-subcategory |level conprises a |level of specificity
I mredi ately above the job-class the job-category | evel conprises a
| evel of wpeoiffiiedsty i nmredi at el y above t he job-subcat egecy/usemelozssand t he
j ob-domai n | evel conprises a |level of specificity i mrediately above the

j ob-cat egory | evel.

40.  The computer-program product of claim 39, wherein the analyzing comprises

identifying differences between node attributes of the plurality of job species.

41.  The computer-program product of claim 40, wherein the analyzing comprises:
analyzing an impact upon a spotlight attribute for each of the identified differences; and
determining one or more of the node attributes to be key performance indicators (KPIs)

for the spotlight attribute.

42.  The computer-program product of claim 41, wherein the analyzing of an impact

upon the spotlight attribute comprises statistically measuring the impact.

43. The computer-program product of claim 42, wherein the spotlight attribute is a

pay rate for a human resource.

44. The computer-program product of claim 41, the method comprising determining,
via the determined KPlIs, that the transformed human-capital information should be placed into

one of the plurality of job-species nodes.

45. The computer-program product of claim 41, the method comprising determining,

via the determined KPlIs, that a new job-species node should be created.

46.  The computer-program product of claim 44, the method comprising:

responsive to the determination that the transformed human-capital information should be
placed into one of the plurality of job-species node comprises, classifying the transformed
human-capital information into a selected job-species node from the plurality of job-species

nodes.
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47.  The computer-program product of claim 45, the method comprising:
responsive to the determination that a new job-species node should be created,

configuring a new job-species node beneath the job-family node.

48. The computer-program product of claim 25, wherein:

the plurality of levels of the HCM master taxonomy comprises a job-domain level, a job-
category level, a job-subcategory level and a job-class level;

the job-class level comprises a level of specificity immediately above the job-family
level;

the job-subcategory level comprises a level of specificity immediately above the job-class
level;

the job-category level comprises a level of specificity immediately above the job-
subcategory level; and

the job-domain level comprises a level of specificity immediately above the job-category

level.
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