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AN A SEM - STRUCTURED TEXT FI ELD OF THE INVENTIdmmmHmmmmmmmw
present invention relates to a systemf or tex zonlngww

in a sem-structured docunent. 5 More

the present invention relates to a systen1and nmmmﬁmmmmmmmw
to performtext zoning in @ resume text or oth

recruitnent related text for information extracti orgooooz*
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for app hélng job in many different corporations and
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essive nedi um cant to express
thenselves This is valuable for some aspect such as

rk experience, personality and
é%#gﬁﬁ#ﬁﬁﬁbﬁﬂygh are open-ended by nature and thus not
possi bl e to be described well through structured web

forms. 20 Unfortunately, the inflow of a |arge vol une
Ibf“f‘é%'tﬁ'?baq“é%les’|r?§“f“l§r‘§15%'rq Rig&rethBedivg of goymatipy p¥rEAnSfor

S RIPLAYAR ridnal&s hltke! H@%Bﬁe ﬂ‘hb tBhmdy Bka%@lok YrucBirdBRR orm.
data entry process Is needed to tran

Tihafegreraturolper bf mmonh ﬁ)r ﬂ@s LEnetht: eobtsetl@mt h eesmocrpahwomly standard
conmon,. conven

structure %

ne%iélgn ayaila lﬁ‘p ﬁ eg C?lé o) app ¥mg bo d’éan?'ﬁ' erent corporatlons

ahmmmmtdnommmmr théHRtnhamﬁgers’iBldi 20430me teXAB prafasadras it o¥@rs a

fg @@htlcular cate |nfor tion such a .
g errdo?%prﬁéwgar? f%éﬂfttmﬂ APROTIGATY %Wewﬁmeémee?h's is

valiBbIs €6t JoRRRSspict §ildh ag AR FevRl, oS Berience, personality and strength,

which are open-ended by nature and thus not possible to be described well through

structured web forms.

Unfortunately, the inflow of a large volume of resume text in turn brings about a heavy
burden on the employer or recruitment firm. Typically, a manual data entry process is
needed to transfer the information from the resume text to the company's structured

database system.

The common convention used in composing a resume is to divide the information into
sections and zones, each describing a particular category of information such as
education, personal particulars and work experience. Sub-sections or sub zones are used
to describe separate events in a job seeker's education qualification, for instance

different working stints in different companies and separate academic courses.

The composition of a resume text is only loosely guided by convention, not rigidly
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to describe separate events in a job seeker's
education qualification, for instance different
working stints in different conpani es and separate
academ ¢ courses. 30 The conposition of a resune text
is only | oosely guided by convention, not rigidly 2
confined to structural and formatting rules. It is
neither a conpletely structyred format suitable for
populating a database nor a free text fuIIy conpri sing

t ernonre, xtr attenti
oS3 BER oS B e - T Rl e g T oS Fpgmar
shigble bl bofifating epalatifadeyngres sfodes teaf fdlll)S RatmpliSngMgkdn igtical
skills and styles. As such, 5 the sem -structured
seyensEe fofth %’”}Oéealex%laF?i‘t'Pé§b%d e & vendq g éast é*ﬁ‘é@u rggl-world

reSuRRUEE Rl DO breprel rb? %Ellsbfnsmf Qiydpaiar »@thtgl'kﬁllls Rh@SIRE ! Asuch,
extraction systems designed for a conpletely

the pangtsirpestred magiopf etredlyvofld eresufngr toxtt requires Ppegidftepament not
c[lngt{tgc r8v1§e<{1§§ qhg ﬂ}forﬁ‘la dﬁrg Egt?%quly ]?%J? gé% &%QA ??r a completely

e or at’leas
sﬁmnmaﬂoe&ﬁmﬂmdméedﬁmmnﬂalhe task of extracting
specific information froma resune text for

popul ating a job applicants database. SUVMMARY OF THE

ThPEN, Ithdre isldndda GOr flieBitoYogh Migat Y A3E 1! replBdEdH at RiAst reduce the
prOV|des a conput er-assisted nethod for extracting

byjestenon I@p@@iﬂﬁh cffortreedegdn hriask o pxteackirmspegifie indermation from a
r%s%?gé é&? ﬁl&%tghggb %c; f0stLdar asbg%m)t ating the

oURdar i es es and zones in the

sem -structured text as the training text; inducing a
decision tree classifier for zoning and another for
sub zoning by 20 running a decision tree induction

SUMBMARVOIOTHR INVENTRONSI fied training text
collection. Then the decision tree classifiers are
utilized to segnment the text in a new resune text

ARbQirgRdinY ippldée lﬁv%ﬁtlorzﬂt%eﬁesaQQOrﬁb\Rerzégﬂﬁgd fRMHoB B BGracting
donaln S eC|f|c i nformati on whereby t

ddmeimisned pe dhformationf Gemme i somi-sisucalfde 16 q@@p@ﬂmg albe eseps  of
ahnoqgt%%ftﬁeeﬁoﬁ}{ar?eg¥orttﬁ3(£onese§drs%8'ibr?e@ irﬂhg%rh}-&mctured text as the

training text; inducing a decision tree classifier for zoning and another for sub zoning by
running a decision tree induction algorithm on a pre-classified training text collection.
Then the decision tree classifiers are utilized to segment the text in a new resume text
into individual text zones and sub zones containing domain-specific information
whereby the domain-specific information is able to be extracted thereafter by any text

extraction algorithm.

The present invention consists of certain novel features and a combination of parts
hereinafter fully described and illustrated in the accompanying drawings and particularly
pointed out in the appended claims; it being understood that various changes in the
details may be without departing from the scope of the invention or sacrificing any of

the advantages of the present invention.
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25 The present invention consists of certain novel
features and a conbination of parts hereinafter fully
.described and illustrated in the acconpanyi ng draw ngs
and particularly pointed out in the appended cl ai ns;
it being understood that various changes in the
details my be w thout departing fromthe scope of the
invention or sacrificing any of 30 the advantages of
the present invention. 3 BRI EF DESCRI PTI ON OF THE

e SRRy of ERETRAVINES  here 19 11 ust rat ed

in the acconpanyi ng draw ngs the preferred
enmbodi ments_from an inspection of whic

Fop Hisi Rysrosel of Freilitating @p jupderyipnding: Hdhe B‘IVF'BWPn'QCrC s illustrated in

L SCHinBAdyHY: drafBigh MECHETRBd embSdim@MS o bl Ap&Bn of which
operation and nany of its advantages would be readily

whedegossiderdd dndeonpgspercvitt ¢t ftloming descriptiany dhalinveptieny its
t

oBhsrbpor 8 opf AT Hly s ARG GEART i dnfosd and
appracimgd.pr ocess. FIG 3 is the systemtraining phase to
create a decision tree classifier. 15 FIG 4 is a
decision tree classifier for Text Zoning FIG5 is the
FI@11Ns diferafiANEwW 8f thE R&EShinghah@siéb Johink/peocedsassi fi cation
process. 20 DETAI LED DESCRI PTI ON THE PREFERRED
EMBCDI MENTS The present invention relates to a system

4 t. More
RS2, B Bel oPu S sap R FAIRTIRE, |
systenrand nethod to perfornrtext 25 zoning in a

u text or. other recr rel ated.text for
HGROT ThacTain BXrPEFsI Frilt & Raarifee 4 oxt Zoni ng

in a Sem-Structured Text shall be described according

to
FIG 4 is a decision tree classifier for Text Zoning
FIG 5 is the main Text Zoning process.

FIG 6 is the classification process.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The present invention relates to a system for text zoning in a semi-structured document.
More particularly, the present invention relates to a system and method to perform text
zoning in a resume text or other recruitment related text for information extraction.
Hereinafter, the Text Zoning in a Semi-Structured Text shall be described according to
the preferred embodiments of the present invention and by referring to the
accompanying description and drawings. However, it is to be understood that limiting
the description to the preferred embodiments of the invention and to the drawings is
merely to facilitate discussion of the present invention and it is envisioned that those

skilled in the art may devise various modifications without departing from the scope of
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the preferred enbodi nents of the present invention and
by referring to the acconpanying description and
.drawi ngs. However, it is to be understood that
limting the description to the preferred enbodi nents
of the invention and to the drawings is 30 nerely to
facilitate discussion of the present invention and it
is envisioned that those skilled in the art may
devi se various nodifications w thout departing from
he sc RS of 4 the appended claim As nentioned
%WPF%% cliM.esume docunent used for job application is
a sem -structured text. A sem -structured text

contains information in both structured and free-text

As m@r}twagds Cal‘ilfﬁ 2 rgSRiag H@cup@m usefi rﬁ?rdph'ﬁﬁ? Bﬁtrqnsrs a semi-structured
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fewratsima fesemh et sifrmagipe s, catsgerired ido prypduialigprisauiang, sdycation

t e r I

aqgg%)gl{ g)gberl r% &Qéfsog?%ﬂ o(I; sé e% ﬁ’lrl hg Qﬁrgtélgsfu%ﬁé éub-zones such
ag ovoelsing michts mbdnﬁfaaa&oﬁrpamseacﬂmm:he E:ourhb\/ma\idircatlcdu Soine form

the hi ghl y i ndi vi dual itin a [

qF Bitesh eGPt G0 en sl 2Dl TR By Htsves vsche

Hi gy hd i vRRIAE whiBig S§Rs and: Q!"Psar'SMoﬂ @F{ﬁlcﬁrﬂk |t9é’\6§tem’ceﬁr died Rany

range, some others use a bullet synbol followed

dyﬁferwtpf@@m Peme may ge a qttmqgnbe@gﬂs fculﬁueféht p date rangeckeme others

b-.z0

n"r eﬁ{e?ﬁdlgp %ZZ&#@%?Z% %995 tﬁoll’l tltge rrbpfg éntireeg b %ﬁr?ct needed

rhﬂ‘ohﬂatmmr kheex perres emd esubdzones dre ad ibenidersifiey pnd alegryented by the
ented chronologically, with a particular segnent

Bgﬁamfﬁ he) allocated to a single event. The event can

be a working stint in a particular conpany during a

certain period of tinme. An event can al so be a
Zaslh work Gupesienas ttd edesation i temcally REsstihronologically, with a

daﬂﬁ:ﬁla]; Wohf2R: @Y | &&9? 311681l 9 sRld KEntOfThd EVERt canth€a working
heart of the invention is to treat the probl em of

sgmt inzcparigylar kempanyotieiog arrdrtain welzrzrhefstlme Ars eyent can also be an
ss frcatr

aca qurse 8erg nrqu £a a%?ongp stl rl%ntt{' fin V\g ; gerta;?nnb%n%d% time.

assli IC& rea
Tthlaeheanf @hhemvsmfbh m&nemhé yroblymufbktrastrmhesede@es&nd) Bub zones
tree induction al%urltq as a %P
as a classification problem. Remodeling the problem to a well-defined classification
task allows us to treat the problem systematically by utilising a decision tree induction

algorithm as a tool.
FIG 1 shows a computer based system deploying the invention. At step 101, resume is
inputted to the system in the form of a digital copy via an electronic network, such as

the Internet.

Step 102, the zoning process, identifies the major zones in the resume. The zoning

process in step 102 will be further elaborated using FIG 2, 3, 4, 5 and 6.

This zoning process produces a first-level segmented resume as shown in 103. Each of
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FIG 1 shows a conputer based system depl oying the
invention. At step 101, resune is 25 inputted to the
.systemin the formof a digital copy via an electronic
network, such as the Internet. Step 102, the zoning
process, identifies the major zones in the resune. The
zoning process in step 102 wll be further el aborated
using FIG 2, 3, 4, 5 and 6. 430 This zoning process
produces a first-level segnented resunme as shown in

rst . d_or.
QRIS P s Bt B reubireafiRRE i G o THEPEE e
procesd @PstdPA04 deditified asb-sounbs wDBERBIficnzodpe tikd eGucadieand work
like educatlon and work experience zones. At ste
cxpeyicnge 2quFS- A Steg iy seefmivated £CSBBE 43 ?Pé%!“eé*sas&HEPHEtThe sub

zxnﬁ%ﬁ&essmaw mmmoo%&@nﬂeneﬁscﬁme&&)ﬁngm@ 2, l@e4 fsub laer

orated using FIG 2, 3, 4, 5 and G 2 shows
that the zoning/sub zonlng process |s a 2 step
The t )y
R0 R0 1P b B R ety g e

(R0 B of teagsérh nﬁlncdsa ded:lnoﬁ treaclassifidr 02). Mhe ddeBiohureaichgsifier is

hase to, se t he resu . The tralnln
S B atyRge e Mol P Ptk T et e (D) o TSP PEm e

phedd! (001)SY RurfheNil D& raiddas §36 3(WiR)thé %nnﬁ%@sub'zbhﬁﬁg gﬂk@éﬁ (203) is
FIG 4, 5 and 6. Systemtraining phase In FIG

iflystrinisr iyFiCe%tS and 6r ecei ved in step 301. The trai ning
text needs to be transfornmed into the form of
nornalised resune text with its lines pre-classified

rt. 15 First, normalised resune text

oduced . 3 The ars

i ﬁé@ SRR SListeBRET Tl il TP Phipipt i BES o BinSfofnca
ifbeRERE of Abrdalisddaeduniel B With lfﬁﬂfegié\%m]ﬁﬁilﬁb@ b} 8 him&f exert.
feature set. The parser popul ates the feature set
Kigst ioemaliseshiesumeteytals peasdueeq byraparsen §302305) £ Ehscnarser passes the

(Blurde 6 ThHiTIEE Wid:d 1i7Q7R4 SkmBiis £308). ol | owi ng:

Each line is represented in term of a feature set. The parser populates the feature set
with appropriate values in step 303. The feature set at the minimum will consist of the
following:

* The zone header present in the line

* Features denoting whether the line is preceded or followed by empty line breaks.

* Features denoting whether a company, date and position title and other

significant elements are present in the line

A human expert will then assign one of the following classifications to each line in step
304 for zoning training set:

* Work Experience Zone Boundary

* Education Zone Boundary

* Personal Particular Zone Boundary

* Reference Zone Boundary

* Skill Zone Boundary
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20 * The zone header present in the line * Features
denoting whether the line is preceded or followed by
.enpty line breaks. * Features denoting whether a
conpany, date and position title and ot her
significant elenents are present in the line 25 A
human expert will then assign one of the follow ng
classifications to each ling in step 304 for zoning
training set: * Work Experience Zone Boundary *
Edugati gn Zone Boundary * Personal Particul ar Zone
@the%%onc Egél

Boundar f nce Zone Boundary * Skill Zone
Bourddy Boddary - - - - - O her Zone Boundary * No Boundary
The follow ng classifications will be assigned for

creating the sub zoning training set: 5 * start of

”lﬁl%tf&ﬁfvﬂn% ClaSARLAGN AN B0aRfen Rl &Aling theefdl zHinPRAihRE Ret”
antl-pattern 10 The classification information is

essé&ntartaifipgttérmf or mat i on on the patterns that serve as
bouaq%r&ﬁaﬁ&ngi ﬁggarate the resune text into zones

and sub zones. P us, atraining text is areal world

r esvtread bepdtteinhat is pre-classified in order to provide
informati on on the pattern involved as boundary that
separQt'®2{H® text into zones and sub zones whereby a
classification is defined for each line in the

training text. 15 After step 304, the training text
WetclagpifiFatipa inlopnatinans essentinlly dpfogmagionfomthe patterngthat serve as

bjomdafrig{ thdt separate the resume text into zones and sub zones. Thus, a training text
is a real world resume text that is pre-classified in order to provide information on the
pattern involved as boundary that separate the text into zones and sub zones whereby a

classification is defined for each line in the training text.

After step 304, the training text set will be represented in terms of {/,, [5, I5, ... [,} fora
training text set having » lines. Each line /i is in turn represented in a m-tuple {a,, a;, a;
... am1, Ci} Where a,, as, as ... a,.; represents the m-1 features in the feature set together
with their associated values as assigned by the parser while c¢; represents the

classification assigned to /; by the human expert.

The feature set is not fixed but instead would be determined by implementation
consideration, subject to adjustment as appropriate. The parser will determine the
appropriate value of each feature in the feature set for each line in the training text. The
result will be a table-like structure with each row representing a single line in the
training set. The columns of the table will have a column allocated to each feature in the
feature set, in which the value will be the appropriate value determined by the parser.
There will be a final column for the classification for each line, in which the value will

be filled by the information. given in the pre-classified training text.

Step 305 takes the training text set representation produced in step 304 as input, and
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training text set having n lines. Each line 1; is in
turn represented in a mtuple {a,, a2, a3 a,_,, c,}
.Where a,, a2, a3 ... a,,,_, represents the m1l

features in the feature set together with their

associ ated val ues as assigned by the parser while c;
represents the 20 classification assigned to 1; by

t he hunman expert. The feature set is not fixed but

i nstead woul d be deternmnined by inplenentation

SRS SRRt RSB PSR R PR B o
DA Qe sttt Uk rdutyidnhg Deeigiol (TeeeS QLildr) Maekiad Ledrmiag il N1 998 epp81-
training text, The 25 result will be a table-Iike

196 Klupvgr Acagemic Ruklighersyw representing a single line in
the training set. The colums of the table will have

a colum allocated to each feature in the feature

Het 4 shawgtihe tiegipien \tggeuelasgifier ib@»ﬁmeiuapgartbqartraaﬁ@ whasge For

B BTG 1ot UF s8R AFEn, GRS oAb i PR iy e

debision aleeielagdifidr. Theefehiukd et ukpd it hieis ierdnopleraonsois. ofgthe dollowing
e pre-classified training text. 30 Step 305 takes
@egraining text set representation produced in step

304 *aguiréfd lzrone Hogller’ { WolldBgRerte JBRICSiANPEERRI Particular, None

classifier usi ng a decision tree induction
aIgor@P%ﬁ$§E h as the 1D3 (described in Induction of
Deci si on 4T S s
106, Kluﬁé%% ca éa I1s gggt?%gﬂk?% im;#%gsT¥f9§Lens

deC|S|oﬁ«ﬂwéénok@sSwwkem;uﬂﬂMCed during the training

h Far,. N d of th | anat
e sprdnersih ppatenlif e yfun "or he rear

deci si OnAtfrag%dfdaﬂﬁ@iffalpefltlon'rhe ot @akdimths/éxt usiaek in this

exa nsists of the fol features: * Current
Zongp §3W6§WWFﬁaﬁﬁﬁ%¥mgﬁgé?¥%ﬁﬁ? fon, Persona

Par ti cul Arflag Ni@tingl 7 aR B8LicAidhEihstikute o&ufr&ﬂnucﬁ@next 2 lines
|nd|cat|nq the zone header occurs on this line. The

val (eNgd 2 lingplpze date {Riealse} header is present

- A flag indicating if a date occurred in the next 2 lines
* Next 2 lines have qualification {True, False}

- A flag indicating if a qualification occurred in the next 2 lines

Once the decision tree classifier is created, the actual zoning and sub zoning process is

ready to be carried out.

Zonin in

FIG 5 shows the zoning/sub zoning process. A test text is received in step 501. The test
text is a real-world resume with no pre-classified information. It is the job of this
process to classify each line in the test text in order to identify the relevant boundary

type. The contents are as follows:
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* Next 2 lines have position title {True, False) - A
flag indicating if a position tile occurred in the
.next 2 lines 15 * Next 2 lines have education
institute {True, False) - Aflag indicating if an
education institute occurred in the next 2 lines *
Next 2 lines have date {True, False} - A flag
indicating if a date occurrgd in the next 2 lines *
Next 2 lines have qualification {True, False) 20 - A
flag indicating if a qualification occurred in the
next 2 lines Once the decision tree classifier is
created, the actual zoning and sub zoning process is

éé&@ﬁﬁﬁé3§5§ﬁﬁﬁgNéEe.zoﬁiné/sub zoﬁ{ﬁg brocéss. A
test text is received in step 501. The test text is 4

is the job of this process to classify each |ine
t et fodedi Manch 28020er to identify the rel evant

OUN@REiVon: I¥RBr Dddigh EYMeent s are as follows: 30 8
{ORKI NG EXPERI E Conpany nanme: Renesas E-1|earning

bl ayercalispiane EdesaieniCorsworr 2¢5i22002 Posi ti on: Seni or
@ 'Qﬂyg@%%meer Speci al i sation: Education Courseware
S

EDUCATION
1999-2002
BSc (IT) Multimedia University

Step 502 and 503 are the parsing processes. The same parser that was used during the
training phase is used here to produce a normalised representation of the resume test
text, {1, I, 15, ... 1.} for a test text having » lines. Each line is in turn represented in terms
of the m-tuple {a,, az, as ... an.;, ¢} where a,, a,, a; ... an.; represents the m-1 features in
the feature set together with their associated values as assigned by the parser. ¢; in the

tuple will be unknown as of this stage.
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1999-2002 BSc (IT) Multinedia University 5 Step 502

and 503 are the parsing processes.
.that was used during the

The sane parser
trai ni ng phase is used here

to produce a normalised representati on of the resune

t est {I,, 12, 13, 1"} for a test text
having n lines. Each line is in turn represented in
terms of the mtuple {a,, g2, a3 ... aml, c,} where
a,, az, .. a._, represents the m1 features in 10
t he ture set together with .their associ ated val ues
I&é”%&@&ﬁé&“ g?% Wﬂg&p(gwg%dr'\.moclﬁ I"the tuple will be
upknopprEINGTEXFERGERERJE. 9 In step 502, the test |

text will

Boiﬁgggﬁgé/

Engi ey Jothed SIEeiclai@h 286G | on:
5 Descrj

osition: Senior Design Engineer

resul t,
the 11 lines in the.test. text.:
liines Next 2 lines Next 2 lines Next 2 |ines
have gnsdArRs\ have education have date have

[Xsiqp

1999-2002
BSc (IT) Multimedia University

name., Re

e Ress

be divided into 11 |i nes:

pt.i on:

1( BRscr{ptiph: Mul t 4 medi-a--Universi-t-y--11-bn-step 503, ©Ohe
parser popul ates the values of the feature set.

Li ne Current Next 2 8

WORKI NG EXPERI ENCH
n s E-learni.ng Mal aysia 2 Dat

6§§%m' §§§??€W% Seni or Desi gn 2
Educat i on Courseware

$
TION 9 1999- 2002

As

Zone

10
11

In step 503, the parser populates the values of the feature set. As a result, we obtain the

following representation for the 11 lines in the test text:

Line Current Next 2 lines Next 2 lines Next 2 lines | Next2 lines
Zone have position | have education have date have

Header title institute qualification
1 WE True False False False
2 None True False True False
3 None False False True False
4 None False False False False
5 Education False False False False
6 None False False False False
7 None False False False False
8 None False False True False
9 . Education False True True True
10 | None False True False True
11 None False False False False

Table 1 Features of the Lines
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Header title institute qualification 1 WE True Fal se
Fal se False 2 None True Fal se True Fal se 3 None
.Fal se Fal se True False 4 None Fal se Fal se Fal se i
Fal se 5 Education Fal se Fal se Fal se Fal se 6 None
Fal se Fal se Fal se False 7 None Fal se Fal se Fal se
Fal se 8 None Fal se Fal se True Fal se 9 Education
Fal se True True True 10 e Fal se True Fal se True
11 None Fal se Fal se False al se Table 1 Features of

10 . A he. |
Aioirotlh aramet to B dlie Pl Bp & FrulRubfngi§. s s0
ihitlhlise@dht poinitet el W0 At @6w taboul to Mssidy eurfiow 1iab tthe tesr text.

classify our first line in the test text. Step 506
classifies the current line, line 1 of the test text.

@306l dIASifide IhR chifrént RS ARETI Mf&hOtekERKEBRM IfHe I vAith #Srespective
supplied to the classifier as input. The classifier

repirsestation isrsepplisd itqhatclassifieraas gnut. eBhej dlassifipictakasviekineoas inpt,
t I t h
ﬁals ﬁ@se)i Illd Pneo\/es':f)%té tﬁ‘esﬁé)tt l?r% IT(BF c‘?as?d%a?%g s'te%lé(ﬁﬁrﬁleﬁlrrther

ust raf Classitica process
nnkﬂﬁ@ﬂﬁnEMH&on is guided by the deC|S|on tree
classifier created during the training phase. The
process starts by checking the root node of the
d@ ;ﬁg F The root node tells the classifier
e feature in the feature set is to be
Tow é&%@ﬁcatmn ds gpigeds by ther decisipadies dlasaifigragressed diringhthe training

pfhgs.%t T'ﬁee%rggesg E@rtscgy EfeBling ¢ h@gootmg%}fftlgy gedds:iodjéged THE rébt node
gU|de t traverse to the next

telBahesclassifter edich i thefearere i the desure ketghwdici dhgcldﬂdl.eThe classifier

checks the value for that feature of the current line. The value is used as a guide to

traverse to the next child node in the decision tree. The same process of checking the

feature denoted by the decision tree node, then checking the value of that feature for the

current line and lastly use it as a guide to traverse to the next child node, is repeated in a

loop until the traversal reaches a leaf node. A leaf node is a node with no child node.

The leaf node will show the appropriate classification to be assigned to the current line.

In FIG 6, step 601 receives the current line, /; of our test text. Step 602 sets the root
node of the decision tree in FIG 4 as the current node. Step 603 tests if the current node
is a leaf node. Since the root node of the decision tree is not a leaf node, we proceed to
step 605 to retrieve the feature as indicated in the current node, the feature is ‘Current
Zone Header'. Next, step 606 sets the variable val(Current Zone Header) to the value of
the feature 'Current Zone Header' for the current line. Referring to table 1, it is 'WE".

Therefore, val(Current Zone Header) ='WE'.

Next, step 607 looks for the edge from the current node that match with val/(Current
Zone Header) = 'WE'. If the edge exists (608), the current node is set to the child node
pointed by the edge selected (610). In our specific example, the edge matching the value

'WE' from the root node does exist. So we move to the new current node, node 402 in
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15 feature denoted by the decision tree node, then
checking the value of that feature for the current
JJine and lastly use it as a guide to traverse to the
next child node, is repeated in a loop until the
traversal reaches a | eaf node. A |leaf node is a node
with no child node. The |eaf node will show the
appropriate classification t,0 be assigned to the
current line. 20 In FIG 6, step 601 receives the
Iﬁ rrent line, 1, of our test text. Step 602 sets the
node of the decision tree in FIG 4 as the
current node. Step 603 tests if the current node is a
| eaf node. Since the root node of the decision tree is
Neast: f@t'qw@a& the dlpay infdG s YiedEriback at e spndiidenat §st608 Theurrent
nBB@ns SBAY £1e8Fndd@ UG Rbvd sEJ;BQSO@ Whd 66 tobifn vdilGexs 2 lmes
feature is 'Current Zone Header Next, step 606 sets
haveeposition sieje Tyed. [Bumaighing zdme%xmeasd e\re)mqve t¢ te nowcurenyhiode
r rr n r-;Lhe current
(f?[?%é&ﬁﬁég%ﬁ &r ﬁlée ?Clgv T 1gt “0? ‘em[_? \L}\%I 'Cr)' : I£I"Her ef ore,
val (Current Zone Header) =" WE . Next, step 607 | ooks
for the edge fromthe gu rent node t hat mat ¢ it
Whan( g Prashts Tlopsrhack- et 5“5 imayghe cuprent pge é%ltj‘g <a E?E“Ode
510691%% 60 h@ssrgrr rtheé BlassifdBon indlicaRl ih Qhd REr Ade! @ ﬂﬂ@@ﬁnen%qme
1p0|n the edge selected (610). In our specific
élmﬁqyr ethe tl Blelinedefeouredes HEM gs @pregngdWith theyclassifieption W&E Zone
gg,yode does exist. So we nove to the new current
node 402 in 11 FIG 4. Next, followi ng the flow
|n FIG 6, we are back at the conditional test 603. The

rent node is_still no | eaf _node,. S0 we nove ta
At PR Brrowonnons wskas H s SRS i thharpue s a
tROBLttIn@ R f tHetdoRICHA.UE notTRE pBRAtes N iNEreMEIEd B 1 $408) 81 W& 506
nove to the new current node (step 607, 608, 610).

clasuliesdlie pext fianin thoerlleqian ayadigekbyiba ppifter| The sameprepess is
r%&gte@rrpfﬁ@ rat l)r?\ﬂ\ﬁt k?ﬁ’ec&) rlitg‘ l@gc’f’lla't lH tﬁe iésnﬁne ih @t?e &)IHE&%W(SW)

eisin eed 604, assign t
AIItIMsorht (dB:tpr«mss rnmirrtsathSIﬁcﬂ tteheeﬂt (ﬁﬁ‘)) ﬂ"d)deestllolst he
'i’uCcuL H A e—1st—ir ||c of UUIl L_?_St' ;
't'é"xt “IP$ %‘i '\')Sh“t h “teﬁé 'B‘TsaJsEhf"ftlE'ﬁf i| Jifxt ANgesz pfassification
ave 0sitlo have |
Boundar'y" . g&mu&he process 'f | gWSaliack to -
FI G 5. Step 507 tests lidstidifa€ current poi nter ips at
1 WE True False False False WE Zone
5 Boundary
2 None True | False i True False None
3 None False False True False None
4 None False False False False None
5 Education False False False False None
6 None False False False False None
7 None False False False False None
8 None False False True False None
9 Education False . True True True Education
Zone Boundary
10 ' None False True False True None
11 None False False False False None

Table 2 Classified lines in a test text



the last line of the collection. If not, the pointer
is incremented by 1 (508) and step 506 15 classifies
.the next Iine in the collection, as indicated by the
poi nter. The same process is repeated in the iteration
until the pointer is equal to the last line in the
collection (507). At that point, the process returns
a classified test text (509), The result is: Line
Current Zone Next 2 lines xt 2 lines Next 2 lines
Next 2 lines Classification Header have position have
have date have title education qualification
institute 1 WE True Fal se Fal se Fal se WE Zone
Boundary 2 None True Fal se True Fal se None 3 None
Aréplbeclmaifisd tost (et pRISBRVINBNEable 2 \dd BiF deformation qoglhg @one
é)ﬁ’](ﬁl?ieg\lqﬂ efore Upﬁ"@ﬁlé Bf fey ﬁmE"i‘J tﬁ@s %rﬁ'\@lsﬁ@d 2&hHMBelow.
se Fal se F se F Fal se

5 Fal se Fal se Fal se None 8 hbne False Fal se True Fal se
None 9 Education Fal se True True True Education Zone
Boundary 10 None Fal se True Fal se True None 1|1 None
Fal se Fal se False False None Table 2 Cassified lines
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The process will be continued to the sub zoning phase within the work experience zone
10 and education zone. The process is similar to the zoning phase except that it is based on

another decision tree classifier, one specifically used for sub zoning.
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,Uni versity The process will be continued to the sub
zoni ng phase within the work experience zone 10 and
education zone. The process is simlar to the zoning
phase except that it is based on another decision
tree classifier, one specichaIIy used for sub zoning.
13 An exanmple is provided elow which will illustrate
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Once the zoning/sub zoning is completed, other automated information extraction

Y ~

AN

b

methods can be used to process the segmented resume text to extract various
information for populating the database of a recruitment firm or a employing company

such as:

Position Title:  Senior Design Engineer
Company: Renesas E-learning Malaysia

Date: 25 March 2002




5 Once the zoning/sub zoning is conpl eted, other
automated information extraction nethods can be used
.to process the segnented resune text to extract
various information for populating the database of a
recruitment firmor a enploying conpany such as: 10
Position Title: Senior Design Engi neer Conpany:
Renesas E-I|earning Ml aysi a, Date: 25 March 2002 14
This invention allows the utlllsatlon of a conputer to
automatically induce the heuristic rules needed to do
the text zoning. The heuristic rules are represented
'1'rhns inbéntib® aNdved tha utitkatds o dcdnipater toliorhaljeblly inGE@aRe hdristic
re-classified training text set. This offers 5
rgteg n?fadF@ indo tha et Zomjes- e hewriste reletire repssseted jnothg fgrasof a
RECBHIR! PR FRIPHAET isn&ﬂf %dpre-EHksﬁ%dat?a‘%mHQ"t&t 56l TRRI &ers
Furthernore, the cost of preparing a pre-cl aSS|f|ed
stgnaﬁqantngiva@tage owethand cgdegmenrlsiantugey bHeeayse theagpmphieerdasiced

les ?x%?r%%l ﬁM.aD@O%%ﬂﬁ&Q tﬁ?ﬁos%éﬂagﬂrﬁ' qusré glg?s f%ld%fams{lé) fext

stathlls Sighificamlyi les3 tlﬁmahéae:enoﬁjﬁamail)blmﬂndwndmg hlat meaintairong the rules
certain preferred enbodi nents thereof and many details
ﬂ@@@lﬁégg'set forth for purpose of illustration, it
wi Il be apparent to those skilled in the art that t he

i hyent . susce bl e.to_ addi t.i onal nents .
VR b Totsoing RGN it BvFLiohcta? P BRI R Ve 1o
cBRaid @rdfaﬁtdceafbsuﬂ&h@bwedﬂah@ fidhy B@FIRHaldBeeh s@oith €or purpose

basic principles of the invention. 15 CLAIMS 1. A
of JHpAEPN. aib 371l t Reqarpasent Ko H1og skiled dy theoprt ghat the invention is

tltﬁé Ed"&&(ﬁ’t‘icﬁgl &ﬁBﬁdltﬁQf@ﬁddsﬂthgceHQﬁ ofstﬁéegcctal%f described herein

p aring a training set by manually annotating resune
cae k¢ variet lsosideradéyr without departing from the basic principles of the invention.
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informati on that separates the text into zones and sub
zones inducing a plurality of decision tree

.classifiers for zoning and sub zoning by running a

deci sion tree induction algorithmon a pre-classified
training text set; and 10 utilising the decision tree
classifiers to segnent text into individual text zones
and sub zones containing danain-specific information
wher eby, the domain-specific information is extracted
é#g@ﬁgfter fromthe text zones by any text extraction

Tthm 15 2. The text zoning nethod of claiml1,
wherein preparation of a pre-classified training text
set conprises: running the training text set through a
par s‘\eqonrmlteéwaeﬁéﬁtedttéxt&r)w‘a anethod forageminiirgetyrpd, iext cogppyising the
eleg@5§§i 20 popul ati ng appropriate values into a
feature set that represent each of the line; and
assiptppining a edining skl dutmanakyy aneeidfingf restiee |tgxgewith boundary
man alm1,
mheﬁg%ﬁ¥@8§ﬂm %ﬁmgggﬁeagyhﬁgﬂﬂggggg%QEO&%unnlng t he
t esindueig at ploclighofdrisigetred nlamfda&r fdrozodingi ahd dubezoningt by
into Iines and 25 el enent ating a i.ate
val TR GELD € ek AREIoR GlEopia OF 3 LB IR G Caxhact
l'ingag and classifying each [ine into one of the
possible classes by referring to the decision tree
cI agtlifingthe dg@SlqutrewlasmﬁerStt@xqgmowpxtgntnemmvduaéﬁexe perieprand

{o%'eﬁ o ﬁ‘:ﬁ@ ééfﬁa”.ﬂspee%?ﬁé \L attlont 0 °'_”e of the
poss TAgse conpri'ses { of :

whereby,

—

the domain-specific information is extracted thereafter from the text zones by any

text extraction algorithm.

2.  The text zoning method of claim 1, wherein preparation of a pre-classified
training text set comprises:
running the training text set through a parser in order to divide the text into lines
and elements;
populating appropriate values into a feature set that represent each of the line;

and assigning a classification to each of the line manually.

3. The text zoning method of claim I, wherein segmenting the text comprises:
running the test text through a parser in order to divide the text into lines and
elements;
populating appropriate values into the feature set that represent each of the line;
and classifying each line into one of the possible classes by referring to the

decision tree classifier.
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starting at the root node of the decision tree as the
current node; obtain the value for the feature as
indicated in the current node; 5 traverse to the next
child node fromthe current node, pointed by the edge
mat chi ng the value of the feature as indicated;
assigning a default class if no edge is found; the
same process being repeated ntil the current node is
a | eaf node, whereby, 10 the classification indicated

i n e | eaf .node,i ssigned, ta t urre [in

4 e o8 St iead af SRt o in Sy S M Sl ipd P aitgf the
of HBgitieXhssedddnbeiBRShedigs onest ed i nside a top | evel
text zone. 15 6. The text, zoning nethod of claimb5,

whe P@ItNgEhhe seqtnods of the %F'élﬂ’"t"éi’(?s the cuires} RRIET oni ¢
I eSUBRin X {allY BPAEFLRY afinliPReS RAKELurrekt noliBe T ext
zoning nethod of claim5, wherein the top |evel zones
are tlwrrm by thee rgyé rohidh ode dedure ahe ewrrenpa@pdorpglinted by the edge
part Ia?c nagrthe §41l% l(lf’thertggtﬁr][eeag?nghcafy OJ ect and other 20

i nf ormat | I'n a resune, and the
subamgiﬁfg eadeealmmlasmflnogdgbals femént s or sub-sections

contained within sone o e said top-] evel nes such
as RESAEEPIESS bRIGE kEPSKp Pf?tﬂm?ecuaﬁf& npgs s ??680 e,
whereby,

the classification indicated in the leaf node is assigned to the current line.

5.  The text zoning method of claims | to 4, wherein each of the text sub-zones are

nested inside a top-level text zone.

6.  The text zoning method of claim 5, wherein the semi-structured text is a electronic

resume text prepared by a job-seeker.

7.  The text zoning method of claim 5, wherein the top level zones are working
experience, education, personal particular, skill, reference, project and other
information categories found in a resume, and the sub-zones are chronological
events or sub-sections contained within some of the said top-level zones such as

education, work experience and reference.



