METHCD AND SYSTEM FOR DOCUMENT CLASSI FI CATI ON FI ELD OF-THE.IINVENTI ON
[ 0001] The present invention relates to a nmethod and system for docunment

<l assi-fication, and nore particularly to a nethod and sys"t\w ’ nt
~classification via adaptive | earning. BACKGROUND OF THE | /mj HMIW
{0002]Wth the fast growing of the internet, many el ectronic SN CES,

especially the electronic news services, are growing with each p’ssg%'rﬁgrday
so we could obtain many useful data. In addition to news on the news

websi te, how\rerfRIBORNIISIEY BN FOR PIOCURIENTROL hSIFIONEIdiwever . the

nunber of news i'S Grow ng every day, ssification is
ti me-consum ng and | aborious. Furthernore, problenms with the factor of
subj ective determ nation and the difficulties of obtaining know edge are

faced. FlELDeOFBHPEIVENNDIONENnagi ng data is automatic classification. The
automatic classification utilizes the machines to learn features of every

.cat egor jogidqunentThe dprssenneiniventiby ctlatsi fry ahendthedi agddaystentThior

advant ages of the automatic classification are that the classification can
be conpetwdenn cidssificatioms,anahthaneeparuilady doea moethogbpad tSysteanor
consistent. Currently, the extensively applied docunent classifications

i ncl udedopumeneelassificatiahivid adapive 1G8BMat i on retrieval , information

regard EAGRCOROUNDLOEEHE BVERTHORE T aaitional | earni ng. et hods. are

i d ) i w edge. -~ The .di : . hod
et A e AR 1 S A T AR ol SR e
17001 SRS e BT pe s s, B W S Bsing day S0 e
cat egor %@E@?ﬂéﬂ@iﬂ than§Shdetd] 362 1B MRAGBhaYakies oEQhem@{wgbsﬁ@,e

i nvention o e Talwan“Patent No. 249113 | acks dynam c know edge

adj ust MRty {ReRRak¥hb&adAaNG) uit@aﬁidﬁirpdrmmt wirk. priabhvesenfthe iimber
non-rel ati onshi p between speculation of the unknown category and the

f eat ur e ofhetieistogsviing everpdsy,ambthexnahsali clasdification étimz-asssumingt i on
system [0004] In order to overcone the drawbacks in the prior art, a

met hod and dgsomous.or Hootheenore;| geeblanst ivoth athe plactardexf isubjemiver esent
invention. The particular design in the present invention npot only solves -
the pr oldlemlaea@miambthgcdaéﬁc%@@swfs@ht@n%mlﬁégﬁﬂ ieeéfled Thehus, the

present invention has_.the utility for the indust.ry. .SU Y OF THE.
| NVENTI QQHFWBGBFTI}W pligranaging, da %?ea‘%tﬁgl%}cag\)@é%@éapﬂnt hﬁhset ?ﬂtloglql%}scar ni ng,
t he present.invention.designs_an,adaptive | earni.ng. et ~Jh '
concept ng?ssi RAUQTL HNZES, & ?nmhﬁqsh% ?%arﬁt ;;Qtluﬁ%s vﬁf?%@gggi (gat?:g(?lép
gl ossari e y he gl.Qssafy f i ex
Pest: ng dosgristl o RRLRARY/Gla R T g, S NSV ST IR =
basi ¢ cope, hﬂésﬁﬁés‘fﬁcﬁﬁ&l SXL tReL B cHRSERamRY W%%ﬁgle’ie&‘iﬁ%ﬁm ly
used to deal wth other conplicated testing corpora. [0006] The present
inventi @fnpr Qvniddese aRsalaPireY tndreaobidtdiveetandd cbasistent.  Currently, the
extensively applied document classifications include word sense
disambiguation, information retrieval, information filtering, web classification,
computer-assisted reading, etc.
[0003] With regard to automatic classification, the traditional learning
methods are primary focused on static knowledge. The disadvantages of

these methods are that single learning of training models 1s adopted in every

category, large training data are required, and continuous updating of the
1
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docunent classification. Firstly, basic core knowl edge is collected in
every field. Secondly, sinplex docunents are solved by the established

basi c ‘know edge, i.e. calculating simlarities of the feature words in a
-docunment and the basic know edge in every category, and conparing a | argest
simlarity with a second lanmest simlarity of those simlarities. Then, the
category corresponding to the value with a larger difference serves as the
-category of the docunents. Thirdly, the specific domain know edge of the
mar ked do nts.is. searche 0. expang. [ [ now ed Rd. sol ve
The cat LEPRL ST U RS Cled B AP amgrtty ek Balth iy LR s °° e
above i t gps: rep i {4 - .docunment
as a de ghl%%gc lg’gglﬁéylrg}(’:eggro gi ﬁg{ﬁTéﬁvn% %r%'?éfl{}ylggt Z%)%?Iyl 30?3%% %rcked
docunen & : d o [ : 07]1n
accor dalrfgg“{/}f%%é gﬁﬁ%&%&@%""(%}ﬁ%‘[ﬁé@gﬁdﬁfe@. i (rjlge%%g?,ﬁ’ éﬁﬁﬁrﬁg forﬂ%

cl assi f woRGebat AMGHITEBENEEH Ssddtlat®orP btk Lhkn&wnf @akiés Al g featpreovi ded.
The met hod includes steps of calculating a plurality of simlarities

bet ween of liige tigcupvipandise exastednthe alirrbastlassifoatiedggstesal cul ating a first
ratio of a first |argest siml aritK to a second lanmest simlarity of the

pl ural i {§004] si mi Imerdearde ovsrosmnadhe keawbacks i ther pigovarts aenctbodramdt as an
extensive categorical know edge when the first ratio is larger than a first
t hr eshoPHSteR {8 degyanensrdassagCatien arm pigvidedun thespresraonveatenpy 1hsi ng t he

extensi ve categorical know edge. [Q008]Ln accordance wi th_another aspect of
t he pre§’éﬁﬂcqlﬁ8 Sigfh,mat%?/sﬁ”g&#‘?é)rmw f%‘?tné’niyd%@ﬁﬁ%n@ei or ed. The

docurnent, i n¢l udes a plurality. of featufe words. The system.jncl udes a

or ocess ascting Wafeb il Mg i eariithr bE BB Taenkp, ;AR SorhEH SRR
docunent . tieal i edge and calculating a ratio of a
first | grﬁgé}ﬂlog} ﬁ?ﬁtgl%ﬁ{ty&?ofogﬁ%g%&n%?&imst simlarity of the plurality of
si m | ar igrinepvi A30¢ GF T stNpUERerToNi t storing the plurality of feature

wor ds of the docunment as an extensive categorical know edge when the ratio
is lamenqoofsn a th exhet do Vilateomehgicedfawbaecky acansi digticneirmipsatigs the
cat egorical basic know edge by neans of the buffer unit. [0009]Tn _

accor dampeeseit tiventfotr tibsignaapeaiapoivetlserning seethodnv éftid basic xomeepiodf f or
updati ng a categorical basic know edge is provided. The nethod i ncludes

st eps ofthprdepdvadeanpiginwthod ioktadrang wish bastis caredglossarcest fgor evaty basi c
know edge; calculating a plurality of simlarities between the feature

wor ds  ag@tegesycandethen gl glpssartes & ggeplexigsiipg soTpIy assecrsedyot cal

basi ¢ know edge accorgi n% tﬁ the plurality.of simlarities. 100101The above
obj ect s 2aHPURG SHPIGBULROL HECRIEs BhihF RASH: iCOFF FIPPSapiesomie RBMACEdadi | y

apparentto those ordinarily skilled in the art after review ng.the

o Fovi TR Y daietize is’ sTeangiuk iy deal b athg SohPinateh: e er
DESCRI P-{ééa}ltg%xga'r:a DRAW NGS [0011]Fig_ 1 shows a flow chart of the adaptive
| earni ng " nethod1n 'the present invention; [0012]Fig. 2 shows the concept of

the threghghpl Set a0 iceth e RIERENbrdvINEN bh Oar iR [ AL i thod tshows a
; & v o

syst em for cument assification € prese
document classification. Firstly, basic core knowledge is collected in every

field. Secondly, simplex documents are solved by the established basic
knowledge, i.e. calculating similarities of the feature words in a document and
the basic knowledge in every category, and comparing a largest similarity with
a second largest similarity of those similarities.  Then, the category
corresponding to the value with a larger difference serves as the category of

the documents. Thirdly, the specific domain knowledge of the marked
9



i nvention. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENT [ 0014] The
present vinvention will now be described nore specifically with reference to
the foll owi ng enbodi nents. It is to be noted that the follow ng
~descriptions of preferred enbodi nents of this invention are presented
herein for the purposes of illustration and description only; it is not

I ntended to be exhaustive or to be limted to the precise form di scl osed.
[ 0015] Pl ease refer to Fig. 1, which is a flow chart of the adaptive

';:ﬁlf‘%”kgﬁaﬁ@il@ﬁ% RS REE T R0 P8 R Kol gl Vr%B’@l%;}rg”Ls
cour oo STICERACe S5, compAEHER cqrRBt Bf IR E RS, TR TRER e o e

basi ¢ kapiRAGE étspi‘r%gﬁrggéét%' tézcélﬁésfif)i' rg} SRefik niheded é@&ﬁﬁen{ﬂﬁ anumber

of the prelimnar ge see I's 'unl i'm ted. The i nput unmarke

SocurerSSTae a0y ST sy an s et dogrpal )

The cal autihtlicogrovethpef thermedkedydaimenteiis beppetl. t he fol | owi ng fornul as:

[0017]1. Dice coefficient: xy Sim(X Y) =21 (1) 1001812. Cos

coef fi ci@07] Si n{Ix asgapdangé Wido 9] Bpeghotthd esdiiti imventionex methpid Si (X,

=1 érzcl-alsé(ifying a document including a plurality of feature words is provided.
The method includes steps of calculating a plurality of similarities between the
document and a categorical basic knowledge; calculating a first ratio of a first
largest similarity to a second largest similarity of the plurality of similarities;
storing the feature words of the document as an extensive categorical
knowledge when the first ratio is larger than a first threshold value; and
updating the categorical basic knowledge by using the extensive categorical
knowledge.
[0008] In accordance with another aspect of the present invention, a
system for classifying a document i1s provided. The document includes a
plurality of feature words. The system includes a processing unit calculating
a plurality of similarities between the document and a categorical basic
knowledge and calculating a ratio of a first largest similarity to a second
largest similarity of the plurality of similarities; and a first buffer unit storing
the plurality of feature words of the document as an extensive categorical
knowledge when the ratio is larger than a threshold value, wherein the
processing unit updates the categorical basic knowledge by means of the
buffer unit.

[0009] In accordance with a further aspect of the present invention, a

method for updating a categorical basic knowledge is provided. The method
3



- [0020] X neans the unmarked docunent, and Y neans the know edge feature in
the.category. .171 neans the glossary feature of the docunent X, and Y,
mmeans 't he knowl edge feature of the category Y. [0021] Secondly, the
-simlarities of categories are conpared (step 2). The simlarities between
+ he original docunents and every categorical basic knowl edge are sorted
fromthe largest one to the snallest one. The ratio of a largest simlarity
"to a second largest simlarity is calculated. The calculation is perforned

o, R AL 5 a0 AT 3
Yk 7 =- | N L, ' : d

e ) ol SRR SIS RS e AR
tine, a\&‘(ﬁ'ﬁg‘ﬁhd‘ﬁﬁk%‘ﬁtég%rf 9‘#&%@%&%@&&% Y Lahab atiﬁovtﬁla.l&%téébrﬁfaqj%][a?fco

decrease the error rate o ing the-category. That is, the difference

bet weenkhBe/18d4e haddriithdfo HeelupdIaeIf dndlariissecond | argest categories is
required (step 3). This step is inportant because the probability and

i denti f (@@L0jon dePheabfvecobjeett hivd mivigntgpdshef das paereyt Woudretidre willgher .
Accordingly, the default value is 2 in the first time. [0027]1f the ratio
i s | ar gbecomanmdre oedalyl appatant wf thosge tdrdammdy dskitleé imghe anhnafided
docunents is marked as a category corresponding to the largest simlarity
(st ep 7yevitheng tthe foBawime dmﬁlt%f/desqrmqnﬁpmd aperInReyBgcdiavings.aile put
into the extensive categorical know edge 61. [0028]If the ratio is not

| ar ger PHHADE he default val ue of the threshol d, the input unmarked

unrar ke FBtGRIE THANDE FEF PRARNOSuRen s ratio of an amount of the
Phe: aocMINEY ot  ERE SRR of thNERnA: i o d e PSR AP EU R HEBRG S urn

is classi.fd : - default category according to a nagjority category of
t he doc?rrréeér??lgn?i?gb ). Wien the ratio is not larger than the default

thres hogdom ue, Eie BXHIRE MR esheaNrdCale KiRWMSAIG iR GhagRl picdent

according to the befongi ng categorical know edge, and tRe basic know edge
i s updatigderitigr;efd (step 8). Subsequently the category simlarities of the
uncl assified docunents are cal cul ated according to the categorical basic
know edd@013} ep 2Fig.Thehotisea algstent fentoomsens cigssifaracionemetteeprasani | al |
t he docunents are marked. [0029] Pl ease refer to Fig. 2, which shows the
concept mwyenthen.t hr eshol d

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

[0014] The present invention will now be described more specifically

with reference to the following embodiments. It is to be noted that the

- following descriptions of preferred embodiments of this invention are

presented herein for the purposes of illustration and description only; it 1s not

intended to be exhaustive or to be limited to the precise form disclosed.

[0015] Please refer to Fig. 1, which is a flow chart of the adaptive

learning method in the present invention. Fig. 1 includes some important

core modules of the present invention, and the description thereof are as

follows.



setting in the present invention. In order to set the threshold nore
flexibly, the indistinct nmethod is adopted. The threshol d rangi ng between 1
and 2 .is changed t hrough noving the shaft ( ? ) by the user. [0030] Pl ease
-refer to Fig. 3, which shows the system for docunent classification in the
present invention. The systemincludes a processing unit 100 and a buffer
unit 200. The buffer unit 200 includes a buffer of extensive categorical
"knowl edge 201 and a buffer of unmarked docunents 202. The processing unit

caregor RUMas bt e mabh ik T BXEHRY (07 7R85
The but Por b e BEeed KIS, ol Bl i’ B8 B ipierY ThbRiEST | car®

basi ¢ k?ﬂ N cohfheSed "R PleHiinary 18{oWRALE R dTHR nifBer @FUTENL iN
the bufter of "extensive categotical knowl edge 201 when the ratio is |arger

t han t hghd hpesigndry TREoRI@lRs sédedsunis t uhlthitpbat €Bhé héenmat egonarketl basi c
know edge via the extensive categorical know edge 201. The buffer unit 200
stores tibeudentsmand originbe dochifreentaf Uheasiedadnes tettvee Othet origadd t he
docunent as an unmarked docunment when the ratio is smaller than the

t hr eshofidcumeots3 ahdheveasyboatiegerical dasice kpoiledge wye aerdeylaiady (stepe.cal

meani ng_of "virus" in the docunments. Table 1hsho the_ core know edge

f eat ur e The calcHaBeR is pyriorned pyusing githgr of t m@lﬁmgsfqrm #Sanbi guat ed
according to the core know edge feature. Table 2 shows the di sanbi guation
of "vir@@017]n thel cbhtextoefficiche corpus. Firstly, by conparing the core
know edge feature of the |exical neaning of "virus" with the context of
"virus", the |exical 2%anings of "virus" of the context in the exanple
sent enc&NH X7Y )9 mandTI6-are—-marked as "conputer virus". Subsequently,

t hese marked cont exty Xft+the’ | exi cal neaning are input to the cor(ﬂ-g}spondi ng
core know edge feature, as shown in Table 3. [0032] Table 1: Core know edge
feature JIVi rus?)  ggne bul ary feature Part of speech M croorgani sm
Hepat i ti[gmBs]vi r us,z' armeﬁtgé,fﬁgﬁg%dovi rus, pathogen, virus, bacillus,

m cr oor gani sm bacteE'Q_.Xp_ N(noun) Software, damageVirus, conputer virus N

Sim(X, Y) -t
DIEAED IR )

[0019] 3. Jaccard coefficient:

. X Xy,
Sim(X,Y) =—— 2 Rabd
PIEAE DI D IP RS (3)
[0020] X means the unmarked document, and Y means the knowledge
X

feature in the category. **: means the glossary feature of the document X,

and Y means the knowledge feature of the category Y.

[0021] Secondly, the similarities of categories are compared (step 2).
The similarities between the original documents and every categorical basic
knowledge are sorted from the largest one to the smallest one. The ratio of a
largest similarity to a second largest similarity is calculated. The calculation

1s performed by using either of the following formulas:

3



[ 0033] Tabl e 2: Context of "virus" included in the corpus Context of the
anbigui ties The exhibition also exhibits a new drug for the influenza virus
desi gned by conmputers fromthe England d axoSmthKline and Australia

~Organi zation for Industry Devel opment and Research 2 "Currently, life
science research in the world includes animal or plant genone, the AIDS
virus, transgenetic aninmals and plants, new drug desi gn and gene therapy -
3 The nost advanced wat er nmachi ne and technol ogies inported fromthe

Aner i cauﬁ%] uce i npurity-free, pathogen-free, virus-free, hew
ultra-p The French researchers consider that the AIDS is
ori gi nat ed from tk? key virus 5 The cruelest part is that t@g t roops
of 1644 use humantbei ngs for bacteria and virus infection tests nd

vari oursL(ﬁ%zlyIJogl cak.* chep {§Ege€ ggfﬁﬁgerl nments 6 ._, This copputer

Virus i st di scovepg [ 1 t antivirus
[0024] [ = argmax Sim(X,Y,) (6)
k
po2s]  S'=max{ Sim(X.¥,) } %
kL
10026] a is a threshold which is larger than 1 and ranges between 1 and 2.

Because of the limited category knowledge in the first time, a larger value i1s
required for the initial a value in order to decrease the error rate of marking the
category. That is, the difference between the similarity of the largest and the
second largest categories is required (step 3). This step is important because
the probability and identification degree of correctly marking the category
would be higher. Accordingly, the default value is 2 in the first time.

[0027] If the ratio is larger than the default value of the threshold, the
input unmarked documents is marked as a category corresponding to the
largest similarity (step 7). Then the feature words of the input unmarked
documents are put into the extensive categorical knowledge 61.

[0028] If the ratio is not larger than the default value of the threshold, the
input unmarked documents are put into a document buffer (step 4). Then the
number of the unmarked documents is determined (step 5). When a ratio of
an amount of the present unmarked documents to that of the previous
unmarked documents in the document buffer is larger than a default threshold

value, the document is classified as a default category according to a majority



software coul d detect and clean it Sone experts suggest that every factory
shoul d confirmthat the Ilaunching discs are free of the conputer virus;
t he conputer users Should also use the original disc and anti-conputer

-Virus software 1 Wth the preval ence of discs, nore and nore factories
and stores sell or give discs wwth software so that the damage of the virus
in the discs are getting higher and higher 9 .. Since these discs are

‘read-only, this virus could not be cleaned; the kmy nmethod to ensure the
o BBy BSOS bR 1T 5y ABSRRS5 Hadl 3  ono
default threshold value, the extensive categorical knowledge is classified
according to the belonging categorical knowledge, and the basic knowledge 1s
updated thereby (step 8). Subsequently the category similarities of the
unclassified documents are calculated according to the categorical basic
knowledge (step 2). Then the above-mentioned steps are repeated until all
the documents are marked.
[0029] Please refer to Fig. 2, which shows the concept of the threshold
setting in the present invention. In order to set the threshold more flexibly,

the indistinct method is adopted. The threshold ranging between 1 and 2 1s
changed through moving the shaft (A ) by the user.

[0030] Please refer to Fig. 3, which shows the system for document
classification in the present invention. The system includes a processing unit
100 and a buffer unit 200. The buffer unit 200 includes a buffer of extensive
categorical knowledge 201 and a buffer of unmarked documents 202. The
processing unit 100 calculates a plurality of similarities between the document
and the categorical basic knowledge, and calculates a ratio of a first largest
similarity to a second largest similarity of the plurality of similarities. The
buffer unit 200 marks the document into a category of the categorical basic
knowledge or stores the plurality of feature words of the document in the
buffer of extensive categorical knowledge 201 when the ratio is larger than the
threshold. The processing unit 100 updates the categorical basic knowledge
via the extensive categorical knowledge 201. The buffer unit 200 stores the
document 1n the buffer of unmarked documents 202 to mark the document as

an unmarked document when the ratio 1s smaller than the threshold.



virus [0001] Tabl e 3: Expansion of the core know edge feature of the

gl ossary "virus" Hepatitis B virus, anoeba, rhabdovirus, pathogen,
virus, bacillus, mcroorganism bacteria... |Influenza, drug, AlIDS..
-software, damage Virus, conputer virus Software, disc, conputer...
-100021The unmar ked | exi cal meani ng coul d be resol ved according to the

mar ked contexts and the rel ative | exical neaning_ For exanple, the |exical
“meani ng of "virus" in the exanple sentence 2 is the ' biological Vi rus"

viras: 10@CTe TR %@q%f sBRE GHAPICRu Ry SELYERE A M3 ER mARRh BT
vocabul agi e whe loufiéhy | BXDRA) JRAN Bt bérlgelégﬁﬁﬂ’@&oeafé‘a%ﬁ B aho_t he

cor puses previ ous mar d | exi cal nmeani ngs Dy repeating these

steps, XRMAGHIAr | BeW hﬁhb*ﬂdr@l'@fbffth@%éﬂgﬁy 1§ﬂ%aﬁitﬂbh§tfet10@dco@d‘@|0YtbeﬂleaS a
default IexTcal neani'ng of" ot nmar | exi cal “meani ng unti I t he nunber
of the gomwkhowleddecfoaminged Tabté Qashowamha didasnisicantion of “virus” in the
context of the corpus. Firstly, by comparing the core knowledge feature of
the lexical meaning of “virus” with the context of “virus”, the lexical meanings
of “virus” of the context in the example sentences 6, 7, 9 and 10 are marked as
“computer virus”. Subsequently, these marked contexts of the lexical
meaning are input to the corresponding core knowledge feature, as shown in

Table 3.
[0032] Table 1: Core knowledge feature of “virus”

Part of

Concept Vocabulary feature speech

Hepatitis B virus, amoeba,
Microorganism ithabdovirus, pathogen, virus, bacillus, | N(noun)
| microorganism, bacteria. ..

Software, damage Virus, computer virus N

[0033] Table 2: Context of “virus” included in the corpus

Context of the ambiguities

1 [The exhibition also exhibits a new drug for the influenza virus
designed by computers from the England GlaxoSmithKline and
Australia Organization for Industry Development and Research

[N

Currently, life science research in the world includes animal or plant
eenome, the AIDS virus, transgenetic animals and plants, new drug
deswn and gene therapv

(U8

The most advanced water machine and technologies imported from
the America could produce impurity-free, pathogen-free, virus-free,
new ultra-purified water




[ 0003] I n
vocabul ar

t he entropy,

-contri but

-sol ve the unmar ked | exi cal

entropy I

order to determ ne the contribution degree of every expanded

y feature in the | exical neaning, the statistic nethod, such as
X2, TFIDF and mutual information, is used to calculate the

i on degree of every vocabulary feature in the | exical neaning and
meaning in the previous step. The exanple of the

s as follows. 100041Cal cul ati ng steps of entropy wei ghting

" 100051Step 1: ao vvhi ch represents the frequency of the vocabulary feature

f; appeari e | zed val ues
are represg tﬁ @g%&%@f%ﬁgd%@ﬁgﬂégﬁgg %% ?%d éﬁgtlrhgb bility
[ 0007] St ep 3:1MO eﬁﬁ‘t“f%py e; of every vocabul ary feature is cal cul ht ed with
pi,. 10008TIi ](l" =L [ 0009] Wnerel n K= 1[%%51) r}ﬁl m mis the
nunber of any b@llcl’l}eléfﬁt%b?o@llaéﬁ > TQARS P 3 usg m"?‘Pb@Qdﬁeﬁ’ﬁunbe} of the
vocabul afy f epdctesa ahﬁ&ﬂlﬁlﬂlﬁpcmon kstsalaam\xmmis]taoiogaealwehgﬁnmaig val ue of

~the vocabul ar%eﬁg&q@&geﬁmérﬁs cal cul at ed,

E):(9

[0011] wherein kj = (1 - e ) / (n
rﬂﬂ1?] and(10) fﬂﬂ1?1n is the nunber of the unr#bu|ary

f eature.

Assune t hat th

represent

[ @0L#his éb?m Q&Yéflﬁis%rﬂr"shﬂisbévé&ﬁrlﬁdmd ahf thh& dmlViaw ng case.
I(;a gul ﬁe&%{c&r@ lgg |ffer ent l'exical neanings, which are

eda4

f eatures|i

and f6 res 3ec$f’g’é’l ?‘peﬁo&ﬁvgg’f ﬂ’éhlffg%@laﬁagtérsp{l@ﬁ&

Firstly,
shown in
pr obabi |
with pip
val ue of
i s obseryve
vocabul ar

ectively. There are_si x vocablhl ary
52 S3

|f4
ﬁggﬁgﬁo t TabI e 4.

t he favaghiixdsss arefiesaidhe comnuieryiras ths COMBRIET B8&TSval ue dip as
Tabl leh(ﬁ(ld)alsérhemthddmonmﬂ ddd zedlan@iooenplitet siroesofmage i nfo t he

cul at ed

f5

+y—ﬁ———as—sheW—H—Tab1ﬁe—56b)——Neﬁ—hhe—eﬁhmpy—e—ﬂ—vcaﬁ
as SWMhﬂthmpﬂ'e&iaﬂm@(@ﬁ disEs,mabteyand heoredhetioiries andj stotas\sellwei ght i ng

E@ﬁ%ﬁ‘e b@ t}?&%ttﬁe A8thagdSorsheWdrisinkael e 5(d). It

lﬁfhefﬁ'ﬁd&}% cal meam ngs alt*Tnclude th

% buti on degree of the vocabmlary

ever r ‘éﬁ?ﬁébé‘w{t%

y f eﬁ{%‘}F &rs %e%‘q

feature f|1
so that t
Accor di ngl
the entrd

s'Iovve

¢ givcsa et IR ol o ?“riaeml"”'%i B ger >

he' ¢
Eabcmeéh@d@ ensurgahgsefaty Qféh@és@fﬁmEJ%é&mj aFo¥ ea ure by
py [ Fherseldla’ai e. |

| ] . . . i
10 [_The__ disc along with the English magazine contains the computer |

virus |

[0001]

Table 3: Expansion of the core knowledge feature of the glossary

“virus”

Part of

Vocabulary feature speech

Concept

Hepatitis B virus, amoeba, rhabdovirus,
pathogen, virus, bacillus, microorganism,
bacteria. ..

Influenza, drug, AIDS...

Microorganism N

software, damage Virus, computer virus

Software, disc,-computer. ..
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[ 0015] Tabl e 4: Frequencies of every vocabul ary feature in d
meani ngs of vocabul ary Vocabul ary feature F1 f,f3 1f4 f
meaning. 752090

fferent

[0002] The unmarked lexical meaning could be resolved according to the
marked contexts and the relative lexical meaning. For example, the lexical
meaning of “virus” in the example sentence 2 is the “biological virus” because
the features “AIDS” and “drug” are included in the “biological virus”. If
there are still some unmarked lexical meanings, the relative vocabulary feature
of every lexical meaning is expanded according to the corpuses of previous
marked lexical meanings. Finally, by repeating these steps, vocabularies with
higher frequency are statistical analyzed as a default lexical meaning of other
unmarked lexical meaning until the number of the growth of the marked
lexical meaning is slow.

[0003] In order to determine the contribution degree of every expanded
vocabulary feature in the lexical meaning, the statistic method, such as the
entropy, X?, TFIDF and mutual information, is used to calculate the
contribution degree of every vocabulary feature in the lexical meaning and
solve the unmarked lexical meaning in the previous step. The example of the
entropy is as follows.

[0004] Calculating steps of entropy weighting

[0005] Stepl: a; which represents the frequency of the vocabulary
feature f; appearing in the lexical meaning S; is normalized. The normalized

values are represented as d;;.

[0006] Step 2: d; 1s converted into the probability p;;.
[0007] Step 3: the entropy e; of every vocabulary feature is calculated
with Pi-

[0008]  e;=—kY P;lnP, . (8)
i=1

10
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[0009] wherein k=1/In(m), and i=1, 2, 3, ..., m. m is the number of
ambiguity of vocabulary, and j=1, 2, 3, ..., n. n is the number of the
vocabulary feature.

[0010] . Step 4: A relative objective weighting value of the vocabulary

feature ), is calculated,

[0011] wherein Aj=(1-¢j)/(n-E); (9)
[0012] E=7X¢; and (10)
[0013] n is the number of the vocabulary feature.

[0014] The above algorithm is introduced in the following case.

Assume that the vocabulary V has four different lexical meanings, which are
represented as S;, S,, S; and S, respectively. There are six vocabulary
features in Si, S,, S; and S,, which are represented as fj, f5, f;, fi, f5 and {4
respectively, and the frequencies thereof are shown in Table 4. Firstly, the
frequencies are normalized to obtain a normalized value d;;, as shown in Table
5(a). Then, the normalized value d; 1s converted into the probability p;;, as
shown in Table 5(b). Next, the entropy ¢; is calculated with p;, as shown in
Table 5(c). Finally, the relative objective weighting value of every
vocabulary feature is obtained, as shown in Table 5(d). It 1s observed from
Table 4 that four lexical meanings all include the vocabulary feature {; so that
the contribution degree of the vocabulary feature f; 1s lower. However, the
vocabulary feature f; only appears in S5 so that the contribution degree of the
vocabulary feature f; is higher. Accordingly, calculating the weighting value
of the vocabulary feature by the entropy s reliable.

[0015] Table 4: Frequencies of every vocabulary feature in different

lexical meanings of vocabulary



5 08 [0016] Table 5: Entropy and the rel ative objective weighting val ue of
every vocabul ary feature in different |exical nmeanings of vocabul ary
10017](a) Nornalization of the vocabulary feature Vocabulary feature fl
f,f3f4 f5 f6 Lexical neaning SI 75/75 2/ 15 0/ 10

Vocabulary feature
F) £, | £ ' f fi f
S | T8 2 0 | 9 0 | 3
Lexical S, 60 15 5 6 0 4
meaning | g | 54 0 0o . 7 5 3
Se | 66 0 10 | 5 0 8
[0016] Table 5: Entropy and the relative objective weighting value of

every vocabulary feature in different lexical meanings of vocabulary

[0017] (a) Normalization of the vocabulary feature

Vocabulary feature
f L6 f, f; f
S, 75075 | 2/15 | 0/10 99 | 0/ 3/8
Lexical | Sz | 60/75 | 15/15 | 5/10 6/9 | 0/5 48
meaming [ s 54775 | 015 | 0010 | 79 | 555 | 388
S | 66/75 | 0/15 | 1010 | 59 | 05 [ 88

[0018] (b) Conversion of the normalized value d;; into the probability p;;
Vocabulary feature

i | f, f, f f

S ] 029 ' 012 | 0.00 | 033 | 000 | 0.17
Lexical | S 024 = 088 | 033 | 022 | 000 | 022
meanmng | g, 0.21 0.00 | 0.00 ' 0.6 1.00 | 0.17
S, 026 | 000 : 067 | 019 . 0.00 . 0.44

[0019] (c) Calculation of the entropy €j of every vocabulary feature with

Pi

: Vocabulary feature
i fy | f f3 fa fs fs
12




9/90/5 3/8 S, 60/75 15/15 5/10 6/9 0/54/8 S3 54/75 0/15 0/10 7/9 5/5 3/8
S4 66/ 750/ 15 .

Si| 036 025 | 0.0 0.37 0.00 0.30
Lexical |S21 034 | 011 © 037 . 033 | 000 0.33
meaning S| 33 000 ' 000 | 033 0.00 0.30
1Ss, 035 | 000 | 027 | 032 0.00 0.36
Sum | 138 037 | 063 | 136 0.00 1.30

k 072 L 072 L 072 0m 0.72 0.72 |

| Entropy | 0.995075 , 0.26468 | 0.457463 | 0.984455 | 0 ]0.935447
[0020] (d) Relative objective weighting value of every vocabulary

feature

| Vocabulary feature _
!} i | f | fz | 1y | fs \ f6 ‘

Entropy  0.995075 | 0.26468 | 0.457463 | 0.984455] 0 10.935447

. | !

Relative | | | | |

Sbjective !0.00208410.311196!0.229608‘0.006579 0423212 0.02732 !

value ~ i | , ! | !
[0021] Embodiments

1.. A method for classifying a document including a plurality of feature words,

the method comprising steps of :

calculating a plurality of similarities between the document and a
categorical basic knowledge:

calculating a first ratio of a first largest similarity to a second 1argést
similarity of the plurality of similarities;

storing the feature words of the document as an extensive categorical
‘knowledge when the first ratio 1s larger than a first threshold value; and

updating the categorical basic knowledge by using the extensive

categorical knowledge.



10/10 5/9 0/5 8/ 8 [0018](b) Conversion of the normalized val ue di;

the-probability pi; Vocabulary feature fl f3 fa f5 f6 Lexical neaning
‘S 0.290.12 i0.00 0.33 0.00

()

The method of Embodiment 1, wherein the step of calculating the plurality
of similarities is performed based on the plurality of feature words.
The method of any one of Embodiments 1-2, further comprising a step of
marking the document into a category. of the categorical basic knowledge
when the first ratio is larger than the first threshold value.
The method of any one of Embodiments 1-3, wherein the first threshold
value ranges between 1 and 2.
The method of any one of Embodiments 1-4, wherein the first threshold
value 1s set by a user.
The method of any one of Embodiments 1-5, further comprising a step of :
storing the document into an unmarked-document buffer when the first
ratio is smaller than the first threshold value.
The method of any one of Embodiments 1-6, further comprising steps of:
calculating a second ratio of an amount of present unmarked
documents to that of previous unmarked documents in the
unmarked-document buffer;
classifying a specific unmarked document as a default category
according to a majority category of the unmarked documents when the
second ratio is larger than a second threshold value; and
updating the categorical basic knowledge by the extensive categorical
knowledge when the second ratio 1s one of ratios smaller than and equal to
the second threshold value.
The method of any one of Embodiments 1-7, wherein the second threshold
value ranges between 1 and 2.
The method of any one of Embodiments 1-8, wherein the second threshold

value 1s set by a user.
14
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0.17 0.240.88 0.33 0.99 0.00 0.99 0.210.000.00 0.26 1.00 0.17 <4
0. 260. 000. 670. 190. 000. 44 [0019](c) Calcul ation of the entropy e of every
vocabul ary feature with ptl

10. The method of any one of Embodiments 1-9, wherein the plurality of
sifnilarities are calculated based on at least one selected from a group
consisting of a Dice coefficient, a Cos coefficient and a Jaccard
coefficient.

11. A system for classifying a document comprising a plurality of feature
words, the system comprising:

a processing unit calculating a plurality of similarities between the
document and a categorical basic knowledge and calculating a ratio of a
first largest similarity to a second largest similarity of the plurality of
similarities; and

a first buffer unit storing the plurality of feature words of the document
as an eXtensive categorical knowledge when the ratio is larger than a
threshold value, wherein the processing unit updates the categorical basic
knowledge by means of the buffer unit.

12. The system of Embodiment 11, further comprising a second buffer unit
storing the document as an unmarked-documént when the ratio is smaller
than the first threshold value.

13. The system of any one of Embodiments 11-12, wherein the plurality of
similarities are calculated based on at least one selected from a group
consisting of a Dice coefficient, a Cos coefficient and a Jaccard
coefficient.

14. A method for updating a categorical basic knowledge, comprising steps of:

providing a plurality of feature words and the categorical basic
knowledge;

calculating a plurality of similarities between the feature words and the

categorical basic knowledge; and
13



- Vocabul ary feature [0020](d) Rel ative objective weighting value of every
vocabulary feature [0021] Enbodi nents 1. A nethod for classifying a
-docunent including a plurality of feature words, the nmethod conprising_
“steps of : calculating a plurality of simlarities between the docunent
-and a categorical basic know edge: calculating a first ratio of a first
| amest simlarity to a second |anmest simlarity of the plurality of
"simlarities; storing the feature words of the docunment as an extensive

val ue: and ué‘gﬁ%ﬁgg@ﬁ oSt KaBhlBaed apQfRie 10T RISRRY ofioni Ve

categoricaglﬁﬂ ge. 2 The net hod of Enbodlnent 1, mhereln the step of
cal culating the p urality of simlarities is perforned based on the

plural ity qhef gRIKEE oMEMBodEnedth ¢4 MiHe@6inotheapluralisy of shmblacitiesnirs 1- 2,
further conprising a step of narklng t he docunent into a category of the
cat egor i cakalvadited based edge ledst wrichselédted tfromta group darsisting bfia Dike fir st
threshol d value. 4. The nethod of any one of Enbodi nments 1-3, wherein the
first thresbeffitient adoacoeffichatt\endra Jacadd 2oefiicidite net hod of any one of
Enbodi nents 1-4, wherein the first threshold value is set by a user. 6. The
nmet hod of any one of Enbodinents 1-5, further conprising a step of

storing the docunent into an unmar ked-docunment buffer when the first ratio
is smaller than the first threshold value. 7. The nethod of any one of
Enbodi nents 1-6, further conprising steps of: cal culating a second ratio
of an anount of present unmarked docunments to that of previous unmarked
docunents in the unmarked-docunent buffer;

16



classifying a specific unmarked docunent as a default category according to
a mgjority category of the unmarked docunents when the second ratio is
1arger than a second threshold val ue; and updating the categorical basic
~know edge by the extensive categorical know edge when the second ratio is
'one of ratios smaller than and equal to the second threshold value. 8. The
~method of any one of Enbodinents 1-7, wherein the second threshold val ue
ranges between 1 and 2. 9. The nethod of any one of Enbodinents 1-8,

wherein t .value is set by a user. 10. The nethod of any
one of yﬁ%&smgmgel n the plurality of simlarities are

cal cul ated : : i SLI f a Dice
coeffi c?l'enfa,p ﬁ-ge?%%&s)?%lgéella % ﬁgﬁgel%t%n g%ﬁ'ﬁgsﬁﬁaﬁlggcgﬁglgzglg F%ﬁgnﬁ%ﬁﬁﬁé,&? g&@t em for
cl assi fyi ngh@nf9rsydreBnfiRe s&ipdgfa plurality of feature words, the system
conpri si ng: a processing unit calculating a plurality of simlarities

bet ween the deduiileiihgandphurshtyeadr sigsiladied Geknesh atigedanainenl auldati ng a
ratio of a first lamest simlarity to a second largest simlarity of the
plurality chtegomdabbasicésiovardge; a first buffer unit storing., the
plurality of feature words of the docunent as _an extensive categori cal
know edge wheerlehlatingt d dirssratamerf a fizst largdsnt eamalavity 40 e seaonat krgesthe
processi ng unit updates the categorijcal basic know edge by nmeans of the
buf f er uni sImparifhel espvplsty ChiyBuiarifs; 11, further conprising a second
buffer unit stor.ing an .unnar ked- docunent. when the ratio is

th ocument a
ol Tor T han HREREARG: aRTEaTds OLAtR dOGamen: &s S FaRnsi encAcecd)

Enbodi nents_11-,1 erein th luralit f_si riti are cal cul at ed
based on asaises RS Al ftarest sl Aftst BlrelSiy e

coefficient. S afel LalceBlicanhAid AR fasRehl EuflY i dexpBRkhod for
updating a categoriTal basi¢ know edge, conprirsing steps of: "providing a
plurality ohidRRII 8nWR188e@nd the categorical basic know edge;

calculating a™plurality of"simlarities between the feature words and the
cat egor DealA hasitodagwieded iandlaim UpdahieRdn tHee sept 6grdl@dhtiasiie
know edge according to the plurality of simlarities. 15. The nethod of
Enbodi ment plédralitheofismmilastiph us apértfyrmed shasedaont thes phrreligalofufestee based
on at |east one selected froma group consisting of a Dice coefficient, a
Cos coeffi overds. and a Jaccard coefficient. WHAT THE CLAIMED IS: 1. A
nmet hod for classifying a docunent including a plurality of feature words,
t he met Bod A dngthpdiasclateed inlClaim lg fnghenecomyrising asten of msrkymgdheari ti es
bet ween the, docunent and a cat egofri cal basi.c f(gowl eﬂge;
document into a category of the categorical basic knowledge when the
first ratio is larger than the first threshold value.
4. A method as claimed in Claim I, wherein the first threshold value ranges
between 1 and 2.
5. A method as claimed in Claim 1, wherein the first threshold value is set by
a user.
6. A method as claimed in Claim 1, further comprising a step of :
storing the document into an unmarked-document buffer when the first
ratio 1s smaller than the first threshold value.

7. A method as claimed in Claim 6, further comprising steps of:



calculating a first ratio of a first lanest simlarity to a second | anest

simlarity of the plurality of simlarities; storing the feature words
-of the docunent as an extensive categorical know edge when the first ratio
is lamer than a first threshold val ue; and updating the categori cal

-basi ¢ know edge by using the extensive categorical know edge. 2. A nethod
as clainmed in daim1l, wherein the step of calculating the plurality of
"simlarities is perforned based on the plurality of feature words. 3. A

met hod as cl ai .n_C ai further cc risi t Ikl t he
docunent int ocag&@&bggoray S?F%P%egétéf?eggr %ggla@%@?[cﬁﬁé\%ﬁse gte%\jv eéﬁr'i%tg e first
ratio is | nithegfder siet d . as, cl@kmed in
Claim1, \/\Egrggflhr?hﬁe t?i rg{a‘tt h&t?fes orﬁgm\ﬁasl uglﬁrmahﬁlégg bé?é\{gﬂelgﬂ% a?% 2@65. A
nethod as ghalffREJiddcEhRinhbhffepherein the first threshold value is set by a
user. 6. Anethod as clained in Caim1, further conprising a step of :
storing the deaskiBrihei At padifienmmiatedocioranientubt es dbfault haatégorst ratio
is smaller than the first threshold value. 7. A method as claimed in Claim
6, further acoomingitoga shajositpfcategorycaf ¢he atrimarkedsdoandentst ivbeof then anount
of present unmarked docunents to that of previous unmarked docunents in the
unmar ked- dseconshratbufstlarger thanﬁaﬁ@@Dn@ith@SEOKb‘é&uﬁi andinnar ked docunent as a
default category accarding to a pmjority category of the unmarked docunents
when the secowRdating the sategpyer! basip kndveledas ton s Avicasivg crtegarea

dating the categori.cal .basic know edge by the extensive cateqgor, cal
llilr[:ow{ Iedge WHRORY Fﬁge é‘é}?@n@ersgbp’agi@n%ﬁ%gﬁ? 0¥§?€8§SX FT ﬁm "f‘l%(ﬁ]egﬂ?ill Qqual to
t he second éhresk}_‘(ﬁaﬁuvseﬂojﬁ. iu A method as clainmed in Caim7, wherein the
second thré ?18?%0 & é’@ et ween 1 and 2. 9. Anethod as clained in
daim g “WHersbhddas SAgaAd) iR exf ¢ vRhlfeih SuRCledihd® ditShold! Yalut Method
as claimed’'in arm’1, whérein the pldrality of simlarities are cal cul ated

based on at,}easheidtensehggped froma group consisting of a Dice
coefficient, @ Cos coefficient and a Jaccard coefficient. 11. A systemfor

cl assi f i ngA apethed B rdlagedtid Slalen , piheréini the setohé AitesBolbralse i ket syst em
conpri si ng: a processing unit calculating a plurality of simlarities
bet ween t hébydpawaent and a categorical basic know edge and cal culating a
ratio of a first largest simlarity to a second |argest simlarity of the
pl ural i tIY). oA methiodaas clasmedandClaimal f whereiputhieeplugality et simpidaritieeard ural ity
of feature words of the docunent as aln ext ensi ve categor, cal noig. edge when
the ratio ic‘salcmda@@rbmérpraamaétswae@amsiefer, OPhe 2EPP CABSISHBE & Bicani t
updat es the c%e%ori c&l bashc .knowl(fd e bg/ rrear%ts of the buffer unit.

icient, a 1C a rd 1

coe os coetficient an accdrd coefficient.
11. A system for classifying a document comprising a plurality of feature
words, the system comprising:

a processing unit calculating a plurality of similarities between the
document and a categorical basic knowledge and calculating a ratio of a
first largest similarity to a second largest similarity of the plurality of
similarities; and

a first buffer unit storing the plurality of feature words of the document
as an extensive categorical knowledge when the ratio is larger than a
threshold value, wherein the processing unit updates the categorical basic

knowledge by means of the buffer unit.
18



12. A systemas clainmed in aim1l, further conprising a second buffer unit
storing the docunent as an unnmar ked- docunent when the ratio is smaller than
the first threshold value. 13. A systemas clainmed in Caim1l, wherein the
“plurality of simlarities are cal cul ated based on at |east one sel ected
froma group consisting of a Dice coefficient, a Cos coefficient and
_aJaccard coefficient. 14. A nethod for updating a categorical basic

‘knowl edge, conprising steps of: providing a plurality of feature words and

S R e e A
updating { el BROOERMNCRASE GrkafthAdLRAgEGAEA achtseharel Hrsitditer of

simlariti as clalne m 14, wherein the plurality of
simlariti Qﬁa@ﬁ% i GHe’hSH Paged on at |east one selected from a group

consisting of a Dice coefficient, a Cos coefficient and a Jaccard
coef fi cil8ntA system as claimed in Clalm 11, wherein the plurality of similarities are
calculated based on at least one selected from a group consisting of a Dice
coefficient, a Cos coefficient and aJaccard coefficient.
14. A method for updating a categorical basic knowledge, comprising steps of:
providing a plurality of feature words and the categorical basic
knowledge;
calculating a plurality of similarities between the feature words and the
categorical basic knowledge; and
updating the categorical basic knowledge according to the plurality of
similarities.
15. A method as claimed in Claim 14, wherein the plurality of similarties are
calculated based on at least one selected from a group consisting of a Dice

coefficient, a Cos coefficient and a Jaccard coefficient.
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