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AHHOTAUSA

Hactosmas paboTa sBisieTcs OT4eTOM 00 DSKCIIEPHMEHTaX,
NPOBEICHHBIX aBTOpPaMHU B paMKax Lukia ceMuHapa POMMUII
2006 rona. IIpoBeseHb! MCCIEOBAaHMS PasMUHBIX (AKTOPOB,
BIMAIOIIMX HAa KadeCTBO TEMAaTWYECKON KJIacCH(HUKALUH
METOZIOM OIOpHBIX BekTopoB [1]. MccnemoBaHbl pas3inyHbIe
THIBL s7Ipa, a TaKkXke Croco0bl 0TOOpa KiIacCH()MKAIMOHHBIX
MIPU3HAKOB M UX B3BEIIUBAHUSL.

1. BBeaenmue

B Hacrosmeli craThe MPUBOAUTCS OTYET 00 PKCIEPUMEHTAX aBTOPOB IO
BBIMTOJHEHHUIO 33J]aHUIl 10 TEMAaTUYECKON Kiaccu(UKaui HOPMATHBHO-
MPABOBBIX IOKYMCHTOBR.

B 2005 roxy B pabote [2] ObUT IpeACTaBICH OTYET 00 IKCIICPUMEHTAX
C pa3NUYHBIMU THUIAMHU SIpa B METOJE OMOPHBIX BEKTOPOB. OHAKO
MpPE/CTaBICHHOE HWCCICJOBAaHME HAM  [OKAa3aJoCh  HEJOCTATOYHO
MOJIPOOHBIM U CHUCTeMaTHUHBIM. [lenpro HacTosiedl padOThI sSBISCTCS
BOCITOJIHEHHE JIAHHOTO Mpoobena.

2. Knaccugukanusi HOpMATHBHO-NIPABOBBIX JOKYMEHTOB

2.1 ITocTanoBKa 3aga4yn

YyacTHUKaM ObLI MpPEAJIOKEH IEpeueHb KaTeropuil MepBOro ypOBHS
kinaccuukaTopa copaBouHO-mpaBoBoit cuctembl  «Komekce» (173
KaTeropuy), a B KayecTBe oOOydaromieil BBIOOpDKHM OBUIO OTOOpaHO
MOJIMHOKECTBO JOKYMEHTOB (Bcero 13771), BXomsuiux B KaTeropuu
JTaHHOTO Kiaccu(ukaropa. 3ajadya COCTOsUIa B OTHECEHHM OCTaBIICHCS
YacTH KOJUIGKIMH JIOKYMEHTOB K KaTeropusiM Kiaccu(ukaropa.



KakxnoMy IOKyMEHTY JIOITyCKalloch NPHCBOWUTH He Ooisiee 5 KaTeropuil.
Taxoke JOmycKanoch He IPUCBAaNBATh JOKYMEHTY HU OJTHON KaTerOpHH.

2.2 O0muii moaxon

HccnenoBanuss  NpOBOAMIMCH B paMKax  BEKTOPHOM — MOJENH
IpeJCTaBIeHUsl JOKYMEHTOB. Bo Bcex MporoHax MCHOJIB30BAJICSA TONBKO
METOJI OIIOPHBIX BEKTOPOB.

HUccnenoBanuce CIIEIyIOIIHE napaMmeTpsl IIOCTPOCHHUS
KIIacCcHU(pHUKaTOPOB:

1. Cnoco0 BbIOOpa TEpMUHOB /I POQUIISE KaTeropuw;
2. Cnoco0 BEMUCIICHHS BECOB TEPMHHOB B JJOKYMEHTE;

3. Tun AApa B METOJC OIMOPHBIX BEKTOPOB.

2.3 OT00p TEpMHUHOB

OT60op TEepMHHOB MPOBOAMIICS W3 HAOOpPa MOIOKHUTEIBHBIX NPHMEPOB
JUIS K@KAOM M3 KaTeropuid. beino mccnenoBano Ba crnoco6a BhIIETICHUS
TEPMHUHOB:

1. OI[HOC.HOBHble TCPMUHBI;

2. TeopeTHKO-MHOXKECTBCHHOC OOBCAMHEHUE OJHOCIOBHBIX H
MHOTOCJIOBHBIX TCPMHHOB.

B kadecTBe OAHOCIOBHBIX TEPMHHOB BBIJCISUINCH BCE CIIOBA
JOKYMCHTA. MHorocnoBHbIe TCPMHUHBI BBIACIAIUCH MPpU MNOMOLIU
aNropuT™Ma CHHTaKTHKO-CEMaHTHUeckoro aHanusa [3]. Hacrtpoiiku
AIrOpUTMa NPUBENEHBI B [4].

BeieneHHbIe  TEPMHUHBI TOABEPrayiCh (QUIBTPAMK JUIS KaKHOH
KaTeropuu otTaenbHO. DuibTpanys Npou3BOAMIACH IO JIOKYMEHTHOM
4acTOTE U 10 NHPOPMANNOHHOH 3HAYNMOCTH TEPMUHA.

[lpu ¢umpTpamuu TEpMHUHB C IOKYMEHTHOW 4YacTOTOH MeHee 3
0TOpachIBAINCH U3 PACCMOTPEHHUS.

3a OCHOBY MH(OPMAIMOHHON 3HAYUMOCTH TEPMHHA ObUT BbIOpaH
koadumuent IG (information gain, cm. Hanpumep [5]):

IG(t,,c)= . ZP(t,c)-log(M) (1)

cele, g )ell h;) P(t)P(c)

Hamu ObutM B3ATBI TOJBKO MEPBOE U UYETBEPTOE cClaraembie,
XapaKTePU3YIOIHe OIUCATEIbHYI0 CIHOCOOHOCTh TEPMHUHOM PYOPHKH.
OuibTpalyst Mo NMpU3HaKy MHOOPMAIMOHHONW 3HAYMMOCTH HPOBOJINIIACH
cIIeayonM o0pa3om:

1. TepMuHBI YHOPSIOYHMBAINCH MO YOBIBAaHWMIO HMH(MOPMAIMOHHON
3HAYUMOCTH;



2. JHamee Obutn oTOOpaHbl T1epBble N  TEpMHHOB, CyMMa
nH(pOpMANMOHHON 3HaYMMOCTH KOTOphIX cocTtaBmina 80% ot
001meit CyMMBI 1T0 BCEM TEPMHHAM.

3ameTuM, 9TO i OOJBIIMHCTBA KaTeropuil BenndynHa N COCTaBHIIA
oxos10 20% OT 00IIero Ynciia TEPMUHOB.

2.4 B3pemuBaHne TePMUHOB
beuto  ompoGoBaHo Tpu cmocoba B3BEMIMBAHUS TEPMHUHOB IpHU
MOCTPOEHHUU BEKTOPOB JIOKYMEHTOB:

1. bunaproe (1 — ecnu TepMHUH BCTpETHICS B JOKymeHTe, 0 — B
MIPOTUBHOM CiTy4ae), 0003HauuM — «B»;

2. YacroTHOE, MPOMOPIUOHAIEHO YaCTOTE TEPMUHA, 0003HAYUM —
«F»;

3. HMudopmarnmonuo-nouckosoe, 0603HauuM — « TFIDF».

IIpu pacuere BecOB TEPMHUHOB B MOKYMEHTE CO37aBajiCsi BEKTOP,
HEHYJIEBBIMH  JJICMEHTAMH  KOTOPOTO  CIYXIJIH  TCPEUYHCICHHBIC
XapaKTEePUCTHKH JJISI BCEX HAWICHHBIX B HEM TEPMHHOB W3 MHOXKECTBA
OTOOpaHHBIX IS KaTerOpHH. 3aTeM BEKTOp AOKYMEHTa IPUBOIWICST K
SIMHUYIHOM JJINHE.

2.5 Tun saapa

st anpoGany MeTo/a OTMOPHBIX BEKTOPOB ObLIa B3STA €r0 peasli3alHs
SVMLight [6]. MeTox 9yBcTBUTENEH K OTHOIICHMIO BecoB ommOok I u 11
pona (mapamerp ;). B mpoBOAMMEIX OSKCIEpUMEHTaX OBLIO B3ATO

3Hayenue j =10 .OnpoOoBaiuck Tpu TUIA A1pa:

1. Jluneiinoe sipo;
2. IlonmuHoMHanbHOE AIPO;
3. TayccoBo sapo.

JIunentnomy APy COOTBETCTBYET OOBIYHBII JIMHENHBIN
Kiaccuukarop:

K(x,y)=X-y. )
HOJ‘H/IHOMI/IaJ'IBHoe HI[pO XapaKTepI/ByeTCSI napaMeTpaMM S, d ucC:
K(x,y)=(sx-y+c)". 3)

BBUIO NPOBENEHO 3MIMPUYECKOE HCCIEAOBAHWE  3aBHCHMOCTH
KadecTBa pPE3yldbTaTOB OT IEPEYHMCIECHHBIX I1ApaMETPOB. 3HAYECHHS
KaKJIOr0 W3 MapaMeTPOB PACCMATPHBAIOCH B CIEAYIOIIMX MNpeenax:
0.001<s<10, 2<d<5, 0<c<10. Oxasanocp, 4YTO 3HAYEHUA



napaMeTpoB  CYIIECTBEHHO BIMSAOT Ha KadecTBo. Hammyumme
pe3ynbTarhl ObUIK MOKa3aHbl pu 3HadeHusx s =10, d =3, ¢=10.
I'ayccoBo (radial-based) sapo onmchIBacTCS MapaMeTpoM g :

K(x,y) = exp(=g[¥ - 7). 4)

3HaueHUss TapamMeTpa BapbUPOBATIOCH B CICAYIOUIMX TMpelenax:
0.005 £ g <1. Hanmyumue pe3ynbTaThl 061 oKa3aHsl mpu g = 0.2

[Mony4eHHble BbIlIE ONTHMANIbHBIC 3HAYEHHS MNapaMeTPOB sifep
UCIIOJIB30BAJIUCh B ﬂaﬂbHeﬁLﬂHX OKCIICPUMCEHTAax. Cne}lyeT TaKXKeE
OTMETUTh, YTO PazdpoC MEXIy JIy4YlIUM H XYAUIMM pe3yJbTaTaMH B
npoiiecce noadopa napameTpoB coctapiisi okoyio 30%. Kpome Toro, Het
rapaHTHH, YTO HalJIEHHbIC MapaMeTPhl JAaAyT HAMIYYIIUN pe3yIbTaT Ha
JIPYTHX KOJUICKIIUSX.

2.6 OnucaHue NPOroHOB

IInan skcnepumeHTa coCTaBisll M3 ABYX drtanoB. Ha nepBoMm stame
UCCJIEOBAIMCH BBIOOp siipa W cnoco0 B3BemmBaHus. [Ipu sTom B
Ka4eCTBE€ TCEPMHUHOB HCIOJIB30BaJIOCh O61)6I[I/IH6HI/Ie OJJHOCJIOBHBIX H
MHOTOCJIOBHBIX TepMHHOB. Ha aToM 3Tame ObuIO cienaHo 9 NMporoHoB
(3*3).

Ha BTopom stame nccnenoBancss 3GQEKT OT PacIIMPEHUs CIOBAPS
ImyTeM a00aBJICHHS MHOTOCJIOBHBIX TEPMHHOB K OJHOCIOBHBIM. bBbuIO
C/IeNaHo 3 MPOTroHa At IMHEHHOTO sIpa.

2.7 Pe3y1bTaThl OLIEHKH

Bce mporoHsl mpenBapuTENbHO TMPOBEPSUIMCH HA TOJHBIX MaTpUIAX
peneBantHOcTH ideal40 (40 xareropwii, comepkamme He Mernee 10
MOJIOKUTEIBHBIX IPUMEPOB B 00ydUaromieil BEIOOpPKE), UCIIONB30BaHHBIX
Ha cemunape POMUII B 2004, 2005 u 2006 roxax.

CBomHBIC pe3ynbTaThl MO BceM ydacTHukamM B 2006 Tomy mo
mokazarersiM Fl(micro) u Fl(macro) mpeacraBieHsl Ha pucyHke I.
Hamwm mporonsl umeroT HoMepa oT 15 mo 26, u ux pacmupoBka
npuBeneHa B Tabnuue 1.

Jluneitnoe sapo 6e3

JMHEHHOE AApo TIOJIMHOMHUAJIBHOC rayCoBO AP0
[MHOT'OCJIOBHBIX TCPMUHOB

TFIDF| F B |TFIDF| F B |TFIDF| F B TFIDF F B

15 16 17 18 19 20 21 22 23 24 25 26

Tabmmna 1. PacmmdpoBka mporoHoB. Bo BTOpoii cTpoke yka3aH THII
B3BEIIMBAHMS TEPMUHOB, pacinppoBka 0003HaYeHNH B 11.2.4.
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HOMepa NPOroHOB YYaCTHUKOB

) u F1(macro) i y9acTHHKOB JOPOKKH

Pucynok 1. 3nauenns F1(micro

KJIacCU(PUKAIKY HOPMATHBHO-IIPABOBbIX JIOKYMEHTOB 110 ideal40.

B Ttabnmmax 2 w 3 mpuBedeHBI pe3yibTaThl OLEHKH NPOTOHOB HA

2005 m 2006 nns moxasaTener

MaTpunax peneBanTHocTd 2004,

W KOJIOHKE KaXKmoi

F1(micro) u F1(macro) cooTBeTcTBeHHO. B mocnenne

us3 Ta6J'II/III MIPpUBCACHO HauOOJIbIEE 3HAYCHUE I[TOKA3aTENs cpean

IIPOTrOHOB, OLIEHEHHBIX B COOTBETCTBYIOIIEM I'OAY.



Ta6muna 2. F1(micro) mo marpunam peneBantHoctr 2004, 2005, 2006.

JINHENHOE AP0 IIOJMHOMHUAJILHOE raycoBo s1po JTy4umit
TFIDF| F B |TFIDF| F B |TFIDF| F B |PeYIRT:

2004| 0.574 | 0.563 | 0.569 | 0.547 | 0.598 | 0.557 | 0.577 | 0.585 | 0.577 | 0.467

2005] 0.591 | 0.577 | 0.584 | 0.568 | 0.610 | 0.566 | 0.594 | 0.599 | 0.589 | 0.592

2006| 0.490 | 0.502 | 0.486 | 0.447 | 0.513 | 0.430 | 0.485 | 0.514 | 0.478 | 0.514

Tabnuna 3. F1(macro) mo matpunam peneBartHocta 2004, 2005, 2006.

JINHENHOE PO IIOJMHOMHUAJILHOE raycoBo s1po JTyyumit
TFIDF| F B |TFIDF| F B |TFIDF| F B |PeSYIRT:

2004) 0.484 | 0.520 | 0.448 | 0.411 | 0.491 | 0.384 [ 0.466 | 0.517 | 0.430 | 0.349

2005] 0.423 | 0.476 | 0.397 | 0.350 | 0.443 | 0.326 | 0.407 | 0.472 | 0.377 | 0.432

2006| 0.416 | 0.470 | 0.410 | 0.362 | 0.443 | 0.350 | 0.397 | 0.455 | 0.395 | 0.470

Ha ocHoBaHWM pe3ynbTaToOB, MPEICTABICHHBIX B Tabmumax 2 u 3,
MOJKHO CJIeNIaTh CJICAYIOIINE IMPEIBapUTEIIbHBIC BBIBOJBL. BHIOOD sapa
HE3HAUMTENFHO BIMSACT HAa KadecTBO pe3ynbrara. JlaHHBINA (akTop
OKa3bIBaCT CYIICCTBEHHO MEHbBIICE BIMSHUAE YE€M, HAIpUMeEp, CIocod
B3BeIIMBAaHHUA. UaCTOTHOE B3BEIIMBAaHUEC TEPMHUHOB JACT HAWITYYIIHN
pesynbTat (mporoHsl 16, 19, 22, 25).

B criry Toro, uto BBIOOp Aapa HECHIBHO BIHSI Ha Pe3yIbTaT, BTOPOH
3Tal YKCIEPUMEHTOB ObUT ITPOBEICH TOJIBKO C JTMHCHHBIM SIIPOM.

B Tabmumax 4 w 5 CONOCTaBICHBI ITOKA3aTeNd ISl MPOTOHOB C
MCIOJIB30BAHUEM JIMHEWHOTO sapa C J00aBJICHUEM MHOI'OCIOBHBIX
TEPMHHOB U 0e3 T0OaBICHIS.

Ta6muna 4. F1(micro).

JIMHENHOoe sIIpo ¢ TUHEHHOE Sapo 0e3
MHOTOCJIOBHBIMU TEPMUHAMU MHOTOCJIOBHBIX TEPMUHOB
TFIDF F B TFIDF F B
2004 0.574 0.563 0.569 0.530 0.530 0.528
2005 0.591 0.577 0.584 0.546 0.541 0.539
2006 0.490 0.502 0.486 0.457 0.467 0.462




Tabnuna 5. F1(macro).

JIMHEMHOoe sIIpo ¢ TUHEHHOEe Sapo 0e3
MHOTOCJIOBHBIMU TEPMUHAMU MHOTOCJIOBHBIX TEPMUHOB
TFIDF F B TFIDF F B
2004 0.484 0.520 0.448 0.469 0.502 0.452
2005 0.423 0.476 0.397 0.410 0.456 0.407
2006 0.416 0.470 0.410 0.391 0.436 0.408

W3 tabmui 4 u 5 BUJIHO, YTO OTHOCHTENIBHBIH IPUPOCT KavyecTBa
Kjaccu(UKayuy Mpyu J00aBICHUN MHOTOCJIOBHBIX TEPMHHOB COCTaBIISICT
okoI10 6%.

3. 3akiaouyenue

B pabore moka3aHo, 4YTO JIMHEHHOE SAPO JaeT pe3YJbTaThl
CpaBHHMBIC 10 KauecTBYy C HeJNMHEHHbIMU sapamu. [Ipu sToM BBIOOp
IapaMeTpoB HEIMHEWHBIX sJep CYIIECTBEHHO BIMSCT Ha PE3yJIbTaT, a
ONTHMaJIbHBIC 3HAYCHHS IapaMeTpoB B OOLIEM Ciydae MOTYT 3aBHCEThH
OT KOJUICKIIHH.

B Hamm npanpHeWIIMe IUIAHBI BXOJWT MPOJODKEHUE HCCIICAOBAHUH
METOJIOB O0TOOpa ¥ B3BEUIMBAHMSA KIACCH(PUKAIMOHHBIX IPHU3HAKOB, a
TaKKe anpoOanys IMOTYYEHHBIX pPe3yJIbTaTOB HAa COCEIHHMX JIOPOXKKAX
POMMUII, mocesimieHHbIX KiaccupuKay BeO-caiToB M BeO-CTpaHHMII, B
KOTOPBIX MBI B 9TOM I'OAly, K CO’KaJICHHIO, HE CMOTJIM NIPUHSATH y4acTHe.
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RCO at RIRES 2006

Polyakov P.Yu., Pleshko V.V.

This article presents report on experiments in IR that were
driven as a part of RIRES seminar. The research was taken on
different factors that affect quality of SVM method for
document classification task. Factors that were under
consideration are kernel type, feature selection and weighting
methods.



