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Automatic Text Classification Based on Background
Knowledge

Lu Peng, Zeng Junfang, Yang Yiping

(Institute of Automation, Chinese Academy of Sciences, Beijing, 100080)

Abstract: Automatic text classification is one of important fields in intelligent information process. Most researchers focus on statistic
method (Rocchio, SVM, KNN etc.) which is based on Vector Space Model (VSM) representing text. On the basis of analyzing their
disadvantages, a new method —automatic text classification based on background knowledge is proposed in this paper. This method is to
simulate the classification process of human being. And it includes background kn‘owledge and classification algorithm in order to make
computer cognitive ability. It combines text semantic structure and background knowledge to activate relative branches of knowledge tree
and decide which classification it belongs to by reasoning. The experiment indicates that the model has higher classification precision and

recall.
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ELASERBENNMA, AMIANNOEZTEENGEER, UKENREEXERAMNERETTEEN.
XABHFEEARREBLEN—NEES T, REMNKENA BRESTERN XA ERE A AEBS)HEE
FEmEL, RESXXEBIIPRCENHAEILRIIE, MELBRERS.

HAT, ERSME A BEhr LA HMTTREERSHITE. 2T T RN T EREEES: Rocchio[1].
s EEEE. AR HE[2] KW[3]. XHFEAEN[4]). HERR([5]%. XEFES, XAPRRKA

E& BN AR (1980—), B, W%, i+, E-mail:Lu_Peng@mails. gucas. ac. cn;
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TREZEEA (Vector Space Model, VSI). B FEERMMNEABERURNBRETILE, EXFUAT,
ESGRA (B A BIFFR), R (R R ARIEE) XA TR —
ERAUE, WTTHE— AR @, 0,,...0,), $F o, RS i MUENRE, n BFELK0]), REETHE
AR B SR AR

REETHHMALITENFIE, #RETTEORE, BEAEESHE, R % RIrkmiE L
F. ROV GHFEEENNE, BT AHAEFR, R TETFERORNIASLEAE TEAANL
MR ABTAL, BIORREAES, B3 THENNR.

AXEBH T ETFERAANLAS LRGN EEARRAEI, B 155315, 82 FHTT %t
TR KITER LGS, 3 WA T RATEINE TH RAIRMSAR S K0 BARE A R AL IESR, 24
FHE 5 RN T UASERENREER, B 6 TERRANRBERMRRS, 87 HRLERE.

2 AU FFEKITER ST

Gt XA SRR HABEEUAM AR, MARIARESAERERERIE, AES AR EE
HEIAEERIAFI, HERRTFXEFAARTFTE, 4UTILFERLEH: '

(1) TR ER: AETAREEREXERHESHEZERMILN, BEREKM6]. XTICARE, X
SEMERA SRS Z AR KRR RE R, TEES ERMEAREEILEMRR, ERXDELHE,
[ EX R IHARERT LA (2 FIEMEH: XN TEHEE. Buh. L3 BREXERMNIFNE, Di12m[
MERHAEIR D, BBREFHNXD, BRMARA @R LR ™ ER R, 12 B ERERKN
FEL, PEBESAKTRE. AHEREZESRERT, FRZANFIERENTE, TRERAELBFE
MR, (3) TRFFMER: BERE-BXFSHRT LANE, MHRLZ ARSI EHNBTULIN, i,
“BAT. BT ERAL, FFARERERSSIRRE. REFUREY T —MEARERIAR IXERHAFEEAER
MHAZ), REWHER EBRXEERR, EREFKOFERETREERE, TOXTIXARRAERRRIFHMA
ZREAIWT XA RZA, KMMAEEHFARIRS . BT XELTAFERNRN < S B R BB HER.
(4) Hfth: 3T EREZEER (VSM) Rit, REEREAY, HREBRAN, FLLARESTHREEREN
—iA% XM— XL HAMRASR, LRI ELHTFERERRXAFEE. i w8 M “Bi” 2RX, EE
mELERBENERARAE: Foh, SFYNEHEERRE, BFEE-MIFIMREINLE, MRINGEEA2
m, RBWEARE, BOIFERARKN EERTEAREN, SEHEEREHTENEER, MIIHRERITTS,
AR — 2 A RMFF LNt AR, SRR,

Hk, BABRU TETERMRN LR BT ETZE.

3 BHEEESRAER

3.1 BEERE

—fkit, AMSRIBRELEBLMELE, URBLETESHINRERN, WNXAKREERE, R
BRENMAER. IHERMPTRBALAERHEITNT, BEXIEMBEART. ML EENRERE,
MEFER—ANEZEANDOGEDE, EXMAMOELET, BRIBANEFEENTE: IWMEHME RN
Re BT ARZFARIERE, BORH TETERIAMNI A BEARTTE, CHERBL—MERMA, RE
RFEERMAXCAETLE, REESGREFEUBEXENIEER. RITEXHETERMANIEAS)
DREBEF N AENBENGUEE RIIREENLE.

3.2 RGHEZRA

RIBLLEMSIR, BRIMGEXA BN RREDTARAITE, — BRMIANEE, EHALSOGEZPHMIA

WRIIMWE, = XNIXENIREENTI, EHAMEEN K. KBARBEDE 1.
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Fig 1 Schematic of the system architecture

A1 EZTHRMANIAGRKRGIESRE

4 BERARAHE

STARU, BANXAERSEIZFCFNERERMEES, FRBUNICARITHE, MRRZFXN
FR, HERRBMELILPHNEXRGER, WA AT XALISR, ki, FH/DZIEEEBER X
B R, MERAEMHNERAMRERE “ZH” IEMNERIA, MEMNKS “FH” M 7. 7
NEANERMBANXEASLREBMBEEE, B UEERMIRS X AE R RIMBREER A M —Fh
WENRE 7. M\ AMLES, ADFNMIEME—MARET (cognitive structure), BIANIR{ER (knowledge
structure), EEBEZANEXAMBIS: ZANTEBERG. X 537N 6 75 I H0 N F1 A Y8 W 54 B BRI P 48 R 45[7,
8]. WESLXMFELERMRFATNES: BMEMNPHBENBEZBHRARXRE (RAXR. XFXR
MRANXKR). BAMEXMESZARLEIAH B R R R, 18 2 .

Fig.2 Knowledge Tree in Compute Science
B 2 TR A AR AN AR

BRI, ARSI LT 2

(D WABRE: TABSREMANERT S LNEES. BMSEAXRNERHFARER ZENEWE
MBI K B R BR8], A LR SUNEE ERRIHIRZNEFFREYIEE L. ERNOESE T M
SERAVABSRRIORRT. 8%, AEREXANATUEREREFTEREERFEREE, s LLB) R
RIFIRTIZSCA R BT R A, MABEREERE A, XEFRENRER PR —E8E — - TBHRE, MEx
A S RIERERARALR UK HMRH MW AREE. KFAM, (PEEBSEE) A (FESEEBERR)
RRESBFH LM EEESE, BIIERFEASTERDA, RINNDANN T ABSHESR (hERFHH %
Y M (PESEREFARD RU2H. (20 BMEXR: ZUFYZRREEBRAN, BSZRBFEEFERHRX
. ERR-RXAE, TEEXFAEEGHIMSERNIBMSXRER, BBk, BTN LM S8
KEGA=ZM « XTFRE RAKRFMEANKR. XTRREAEFHAFE, BISCERIRHER LI TR,
TEFRIAR UL “—7 SRR, W “HEGTEN BE TEN” BRHE, B 3 (@) FiR. BAKRRREEK-
MARRRREEYARK —FRER, MR EL “—7 xFxR, WE 3 b) #RT “MEFAEN” WHR,
BAKRFBERFHBEOMER, Mt ENEIES, EEEEER, ERESPRAES, WAENLEEXD
KR, HRARXRREARARFE. AR, I—ZRFPARER, &EWLUARRMRS EHENER,
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REAFRMSZBRRRRFEE “RLKER". EMAH LU 17 k&R, WE3®)%T

(a) Hyponymy Relation (b) Member Relation (c) Synonymy Relation
(2) EFRIER (b) BRASER (c) R
Fig.3 Concept Relation
K3 BaxAR :

SRR R EXRGEHMEIENXALR, PRNBERESHERRABL TENBRAR. BRINOBRMRAZEL
Stias RYERSTIN. SRS AHRATE AR BH T EHN TR,

5 rEREE

ABEENTHEEFA —CHHERE, ZRMEANLEEHNERE. XASXBREME. AECH MR
LW L, BNAEMER, miEER. RFREMAERRSESE, RKNTESFEE. CAETRMANIL
Kﬁ%%ﬁ%?ﬁi%&mﬁkﬁi,ﬁﬂk%%&ﬁﬁ%%i,W%%ﬂﬂ%ﬁ$ﬁ%z@m¥%,ﬂﬁﬁﬁ
THERMAFCFRZLEMR, FREAELNERSCEFRNAE R ERBLUEUES, NMiARX A
ITREEMREE B AR, B AT 42K
REXAFTERAEQSEEFEOREISIRMAR, BREdFE—EZAKNCERY KNS HER KK
Bl RMNEZFE-RIXAFTHENATN, TEEFEATREPRBN SRS LKA, LBEB AN R A#
SREBMSRRANE LN, REFBEERMIRAES.
I, SCAS B3hor R sehs LR ICA P E S 5 MIRK LW A SRR, SR ER ) IS MIRE
REBBE S FRBBE R(S), XA BT EMERRKRHT R 2REERBWT:
(1) 35 mBRSRIAIEE R R E
T RS BRI R R ECR IR AR L3 & S FESCAF AR, Bl S Eiﬁqﬂﬁﬁtﬂfﬁ IR EL Ni bR AL
AHREGS B GLER) M. XUUERMEAXHUES ARSHESRE, ERIXANMERS, IFE

X AT 4318 (segment) %,ﬁﬁﬁsjﬁg%ﬂﬁﬁ%ﬁﬁﬁ%:

R0=N%4 (N, 00M > 0) )

Q)T RS KRR E

TR SRRSO IS FIRR_ L R S 5 SO MBS AR, XA AR E B AE T S MYIE
RERBEA T AL mf LA ARSI, 5 A SRR E AT S SR R AR Re. ARRREXT
AT % AT R BT, BIRE BAAN LB RS L MEE KA, BRIRATE LTRSS L RRFE=
MERF: RTRR RAXRFME KRR RERTAT A LT AMEE, X TFHHARA MR, B
BHEEMT OSSR T, IR SRS SR ARH= MO ER: T AR NHRBKES R, KE
RFRABABKRBKRE R,y REBAXRBHRERE R

RT R R REL

"B B R1E B4 HT R S (Science Technology Information Analysis System, Stias)2 T ¥ 5t BTG & E B AP OB —E
BIEEREE. I, SHRL.
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R,=Y (a,xR,) (2)
KPR ASVEBES, BALXFRRANTATARENRBERY, AR aq, N#L0<a, <1, 3#E

S 4, <1, MRRANAS—ATERSHETLEEMEBE, AALTAEOYMS, FFES THE

A

BRI RREFS N REREARRE, X

Hoh N, WL TR R T PR RY.
R AR R L RN LB RER, -

= R”‘ (4)
R, Z,,,[ AMJ |
HP Ny ARAXRTFRATEBER, A5 S BARA XK T A ABSHREKARL.

St PR RI U, HRIEE LR — P EESES L, B SnHER,, ZBWEN R A:

R'o=<N"+N%/[ | (5)

Hof N AE Si AP HIKEL NoAS S RF RDCGRR S E A F HIRIKEL.
BfE, BATRIABES PRI E A K

AXYYYZ)=PX)+PY)+HZ)- P(X)x A¥) - PY)x P(Z)~ PZ)x P(X)+ PLX)x A(Y)x P(Z)
v S S; BB R HCh
R(S)=Ro+R,+R —RoxR,—R,xR —RoxR, +RyxR,xR, (6)

(3) BEBE M
ST ARGIRR AR UL, RS R AR XES, ARREY SMSEXER SR E LR K
89, MM TSGR E — MR, ERIXLET S, DE2IRMIRRERANE. BRI T .
(a) SRR _ERFT SRS S; MIATIARERREL Re<0.01. (b)S; BT 56 T AL FI R £ 7 S-S 3 B
FFE LR SRAERMNBIN LT mBE SR EXAAFHRE, B3IEE S

6 SERERLGHHT

FIERCAE, BT T Bab. HEL. PR ASN SN LR 22 KAIRK, FH R 83k, 1EL.
MBS AREREETINKS, X THEMEMNAEREZRERERMNHRARX=DEA. W TRIEFEENSEN,
BAELBM R T RN B3t BN FFHRKERNREHTUR. &%, MREXRIEN EEME
HHERE, B£%, Fl S8Rk, EHENELERRT OXREVHINAELTE, BELAEES
/&, KHF1 &38R,

HT SGH TR REHATIRERL, BRAIRA T KNN 42685 B EMRRERNR 1 iR,

MR &5 R AT ELE _

(1) ETHRIRP AT LT LURBTHAMAR. (2 HFTEHEFRRMIRESREERTN, NBA
R BT R B B B B LSRR RRS, BURRRE A

PR, ETHERMRNIE B0 REGABIRITOER, BNARLFNAARSERE. (BLFE
HI A IEEH — AT E MM TT, N R A 0 ORI A R B AT b3 % .
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F 1 RRER
Tab.1 Result

oY HETFHFmMA EFHHT (KNND
I EHiE | BEE | FIGE | EHE | BEXE Fl 44
HE 96.9% 96.9% 96.9% 85.3% 86.1% 62.4%
B3k 95% 94% 89.7% 80.2% 82% - 81.1%
HAEEA 92.6% 92.2% 92.4% 79.6% 81% 80.3%
wE 98.2% 99% 98.6% | 95.8% 97% 96.4%

7 GRiE

FEOT T T HVRIICE Boh 2 MM, AT AR RRS, BT ETH KRB A 30,
BT ARGARIRESD, FER T IRAMIRMIARTE LG, @57 R R ESEELRT AL 2 HEE.
MRS RRE, BB T RIFAZCRZIER 7 ETH R R TEN #— P RE 2 RRENHRLTITH, R
EUERESET =ZXMRE0N, BRURTIFRY R, JATT T EHFIA Stias & 837 b 4URA T &40
Wo SFH—PH I EERTIAL, MR EINESHSHTAE, £kt BL28UW, WEL. |
RIS A BEAT I T B RARM A B3h 2 £ LR .
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