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IOOPEKTUBHOCTU CEMAHTHYECKOI'O IIPEOBPA3OBAHUA
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IIpoBeneHo mcciIenoBaHUE CYIIECTBYIOIMX aITOPHTMOB CEMAHTHYECKOTO IMpeoOpa3oBaHUs ITOUCKOBBIX 3a-
MIPOCOB, OCHOBHBIX KOMIIOHCHTOB I1a0JIOHOB ITOMCKA M aJITOPUTMOB MAIIMHHOTO o0yueHus. PaspaboraH u mpen-
JIOXKEH aJITOPUTM CTPYKTYpHOro aHanuza Web-CTpaHHMIbI, MpeJHa3HAYCHHBIH I yBelnndeHus d(PpQeKTHBHOCTH
MIPUMEHEHUsSI alTOPUTMOB IIOHCKA 3HAYMMOH HH(popManuy. Ha 0cHOBe aHanM3a MOXHO peann30BaTh [Ba BapHaHTa
MOMCKA: KIIACCHYCCKUH U TOMCK TIOXOXKUX TEKCTOB. AKTYalIbHOCTh 3aKJIF0YACTCs B HEOOXOANMOCTH MOBBILICHHS (-
(heKTHBHOCTH METOJOB H3BICUCHNUsI 3HaHUH. [IpoBO/s 0030p CYIIECTBYIOMMX METOOB U IIPOrPAMMHBIX PELICHUI,
BBIICHHJIOCH, YTO JHAEPOB B OONACTH HMPHMEHEHHsS CEMAHTHYSCKOTO aHANM3a HA MPAKTHKE SBISICTCS KOMIIAHHS
Pearson Knowledge Technologies. Maremarudeckoe onucaHue mpeacTaBisieT co0oii ciioBa 1 ad3alibl ¢ HOMOIIBIO
QITOPUTMA U MOZCJIMPOBAHUS BOCIIPUSTHS TEKCTA YEIOBEKOM. B 3aKIIIOYEHHH ONUCAHbIl aITOPUTMBI H IIPOrPaMM-
HBIE PEeIIeHHs! IePBUIHON 00paboTKN.
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DESIGN AND DEVELOPMENT OF THE ALGORITHM FOR IMPROVING THE
EFFICIENCY OF THE SEMANTIC TRANSFORMATION OF SEARCH QUESTIONS
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The study of existing algorithms for semantic transformation of search queries, the basic components of the
search templates and machine learning algorithms. Developed and proposed an algorithm of structural analysis of
Web page, designed to increase the effectiveness of the algorithms for finding relevant information. Based on the
analysis, you can implement two variants of search: the classic search for similar texts. The urgency lies in the need
to increase the effectiveness of the methods of knowledge extraction. Conducting a review of existing methods and
software solutions, it became clear that leaders in the field of semantic analysis in practice is Pearson Knowledge
Technologies. The mathematical description represents the words and paragraphs with an algorithm and modeling of
comprehension for the man. In conclusion the described algorithms and software solutions for primary processing.
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BonbmmHCTBO COBpEMEHHBIX CHCTEM OTOO-
pa MHPOPMAIHH 13 TEKCTOB TIOCTPOCHBI IS Pe-
IICHUS OIIPEJICIICHHBIX 3a/1a4, CPOPMYITUPOBaH-
HBIX 3apaHee. Her cuctembl, koTopast Oblia Obl
paccurTaHa Ha MaKCUMaJIbHOE pElIEHUE 3a1a41
W3BJICUECHUS — IIOJHBIM CHUHTAKCUYECKUM aHa-
JIU3, CEMAaHTUYECKUM aHaJiu3 TPOU3BOJIHLHOTO
TEKCTa ¥ MOJy4YeHue Beelt nH(pOpMaIim, coep-
JKallercs B 9ToM Tekcre. JIrodast 3agaua 1y1s cu-
CTEMBI IOJYYEHHUS] NAHHBIX W3 TEKCTa MOXKET
ObITh C(HOPMYSTHPOBaHA B JHANa30HE OT MUHU-
MaJIbHOM 10 MaKCUMaJIbHOM.

IHocTanoBka npodsreMbl

Ilenpro maHHOI CTATBhM SBISICTCS HCCIICIO-
BaHHME AITOPUTMOB CEMaHTHYECKOTO Mpeodpa-
30BaHMsI TIOMCKOBBIX 3aIIPOCOB U pa3paboTKa a-
TOPUTMA JIJIS TTOBBIIIEHUSI MX 3(P(PEKTUBHOCTH.

OOBEKTOM JIAHHOTO HCCIIEAOBAHUS SIBJIS-
I0TCS AJITOPUTMBI HHTEJUICKTYaIbHOTO aHAIH3a
JAHHBIX.

[IpeameTom wucciemoBaHusS SBISETCS -
(heKTHBHOCTH AJTOPUTMOB WHTEJUICKTYaTbHO-
rO aHanm3a copeprkanus Web-pecypcos.

AKTyaJbHOCTh CTaThH 3aKIJIOYaeTCs B He-
00XOIMMOCTH  MOBBILEHUA  3PPEeKTUBHO-
CTH METOJOB W3BJCUCHHUS 3HAHWUN Ha OCHOBE
HHPOpPMAIMH, KOTOpasi MOXET H3BIEKAThCS
U3 pacrpelesieHHbIX Pa3HOCTOPOHHHUX HMCTOY-
HUKOB, YTO TIO3BOJIUT WHTEIUICKTYaIN3UPOBAThH
Web-KkoHTEHT, TOTIOTHUB comepykanue MuTep-
HET-PeCypcoB TaKUMH (OPMaIbHBIMHU OIHCA-
HHUSIMH, KOTOpBIC IPEIOCTaBAT BO3MOXKHOCTH
MHTEIUICKTYalIbHBIM TIPOTpaMMaM WJIM areH-
TaM aBTOMAaTH4eCKH yOeXIaThCsl B AOCTOBEP-
HOCTH ONPE/ICICHHOI0 KOHTEHTA.

0030p cylecTBYIOIMX METOI0B
W MPOTPAMMHBIX pellleHHii CEMAHTHYKOTO
npeodpa3oBaHusl MOUCKOBBIX 3aMPOCOB

OmHUM U3 METOJOB CEMAaHTHUYECKOTO Ipe-
00pa3oBaHUs TOWCKOBBIX 3aIPOCOB SIBISICTCS
CpaBHEHHE BCEX KOHTEKCTOB, B KOTOPBIX CIIOBA
WJIM TPYHIIBI CIIOB YIIOTPEOISAIOTCS, U KOHTEK-
CTOB, B KOTOPBIX OHH HE HCHOJB3YIOTCS, YTO
MO3BOJISET CIIEJIaTh BBIBOJ O CTENEHH OJIM30CTH
COZIEpKaHUSI ITUX CJIOB WUJIM TPYIII CIIOB.
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BrniepBeie MeTO]l ceMaHTHYECKOro aHallu-
3a ObLI onucaH B pabore «An Introduction to
Latent Semantic Analysis «Landauer, T.K.,
Foltz, P., and Laham, D. B 1998 romy u 3arem
pa3BuT B padorax Scott Deerwester, Susan
Duniais, George Furnas [3].

Ha panHBIi MOMEHT nuaepoM B oOma-
CTH TIPUMEHCHHS CEMAaHTHUYECKOTO aHallu3a
Ha TIpaKTHKe sIBJISeTCsl KommaHus Pearson
Knowledge Technologies. Ix komMmepueckue
MPOYKTHI TO3BOJISIOT YOeAUThCS B 3 dek-
TUBHOCTH METOAa CeMaHTH4Yeckoro. OmHako,
KOHKPETHBIE allTOPUTMBI pEalu3alud 3TOTO
METO/la HE OITyOJUKOBAaHBI, MOCKOJBKY 3TO
SIBJISIETCSI  KOMMEPUECKOM TailHOM, mosToMy
OYEHb BKHOU 4acThiO PabOTHI SIBISICTCS CO3-
JaHWe IPOTPaAaMMHOT0 00eCIeUeHus, KOTOpoe
MO3BOJINT BOCIIPOM3BECTH W IPOBEPUTH pe-
3yNnbTaThl pabOThl aJTOPUTMOB CEMaHTHYE-
CKOTO aHaJIn3a.

Paccmorpum Hanbomee pactpocTpaHéHHBIE
MIPOTPaMMHBIE TIPOAYKTHI Ul OCYIIECTBICHUS
peoOpa30BaHusl MOUCKOBBIX 3apocoB [1]:

ConceptNet — ceMaHTUUECKasl HEHPOHHAS CETh
JUTs TOHUMaHWsI TeKCTa, HalIMCAHHOTO YeJIOBEKOM;

FrameNet — 310 nexcukorpauieckuii oH-
JaiiH pecypc, GyHIaMEHTOM KOTOPOTO SIBIISIET-
cs unest «ppeMoBOI CEMEHTHKI.

3

Query

WordNet — oHnaliH ceMaHTHYeCKas CETb
C MCIOJIb30BAaHUEM pAa3JIMYHBIX CBSI3€W CJOB:
JICKCUYECKOM, aHTOHUMHYECKOW, KOHTEKCTHON
U IPyTUMH.

MareMaTH4ecKoe ONMcaHue AJITOPUTMA
NMOMCKA 3HAYUMOI HH(pOpPMaLUH

[Ipencraienue cioBa u ad3ama ¢ MOMO-
IO AJITOPUTMA CEMAHTUYECKOTO MOJIEIHPYET
BOCIIPUATHE TeKcTa denmoBekoM (puc. 1). Ha-
MIPUMeEp, C €70 MOMOILBIO MOYKHO OLIEHUTH ICCE
Ha COOTBETCTBHE TEME WJIM CPAaBHUTH COAEPIKaA-
HHUE OTPHIBKOB TEKCTA.

Pe3ynbraTsl METOZ1a JOCTATOUHO JJOCTOBEP-
HO OTPa)KaroT CMBICIIOBBIE KOPPETSAIIMHA MEXKIY
CJIOBaMH U OTPBIBKAMH.

B kadecTBa HayaubHBIX JaHHBIX B 0OLIEH
OCHOBE AJITOPUTMOB CEMAHTUYECKOTO aHAJIN3a
HCIOIB3YETCsl 4acTOTa HAXOXKICHHS KaKIOro
CJIOBA OTJIEJIBHO B TEKCTE, @ HE YAaCTOTa HAXOXK-
JeHUs KaKaoi (pasbl.

K npumepy, 3ampoc «Apple computer» Oy-
JeT WHTEePIPEeTHPOBaH KaK MPUHAIIE)KHOCTh
K KOMIIBIOTEPHOH KoMmnanuu Apple, mostomy
Cpean pe3yiabTaToB OyayT IHOKYMEHTHI, KOTO-
pBIE OIMCBIBAIOT TEXHOJOTHH 3TOM KOMITAHUU
(naxe eciy 3TH JOKYMEHTBI HE COAEPIKaT CJIOB
«Apple» unu «computer»).

T'arget 1

Y Dimension

Text sample (context)
Word/ [1].1.1.L1-1-1-1-1.1.1-.1-1.|830.000
x| x| x| x| x| xf . B EEEEES
. x| x| x| X} - x|x| x
i 3| <] <] <] | <] - P R 3
60,00 x| x| x| x| x| x] . x| x| x| x| x| x
Factor
(dimension)
Word/ N.1.1. ]300
1 Yi-1-1-1 ¥
- HiFEes ) -
Targe(Z i P =
- yi- ¥
60,000 |y|. v

X Dimension

Puc. 1. AﬂeopumM cemarnmu4ecKkozo npeo6pa306aHuﬂ NOUCKOBbIX 3anpocos
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[Tyctp cTon0upl MaTpuIBl OyIyT O3HAYATh
TEKCTHI, @ CTPOKH — cJioBa. TOJBKO AJIEMEHTHI
MaTpUIBl MPEACTABIAIOT COOOM KOIUYECTBO
HaXOKICHUH KOHKPETHOIO CJIOBAa B JAHHOM
TekcTe. VIMeHHO Takoil momxoa U SBISETCS
CTaHIAPTHBIM AJISl CEMAaHTUYECKUX MOJICIICH.

Urak, marpuua OTpakaeT CBSI3H MEXIY
cloBaMU W TekcTamu. [Ipu aHammse TEKCTOB
BO3HHKAET JIBE MPOOIEMBI:

* CHHOHUMUS — KOTZa pa3HbIe CJIOBa 000-
3HAYAIOT OJTHO U TO K€ TOHSTHE;

* [IOJIMCEMUSI — KOTAa OAHO U TO )K€ CJIOBO
WM HECKOJIBKO CJIOB MOT'YT O3HA4aTb pa3iiny-
HBIC TIOHSTHUS.

PazpaboTrka anroputma Ajsl NOBBIIICHHUS
3G PEKTUBHOCTH CEMaHTHYECKOro Mpeodpaso-
BaHUA IMMOUCKOBBIX 3aIlIPpOCOB

Ha ocHOBe anropuTMOB CeMaHTHYECKO-
IO aHajn3a MOXKHO PeajM30BaTh /B BapHaH-
Ta moucka. IlepBrIif, Oonee KIacCHIEeCKUi, TO
€CTb [10JIb30BaTEIb BBOJUT ITIOMCKOBBIH 3a11poc,
OOBIYHO ATO OIPEACTICHHBIEC KIIIOUEBBIE CI0Ba
nin $pasbl, U KaK pe3ynbTaT MOMCKa Moyya-
€T JIOKYMEHTBI, OTCOPTUPOBAHHBIC B MOPSI-
K€ PEJIEBAHTHOCTHU 3aIlpocy. BTopoil BapuaHT
peanus3yeT MOUCK MOXOKHUX TeKCToB. Ha Bxon
[I0JIb30BATENb MONAET TOKYMEHT, a B PE3yllb-
TaTe MoJy4yaeT JOKyMEHTbI, KOTOPbIE IOXOKHU
Ha ucxonHbli. [Tonck, Mo KITIOUYEBBIM CIIOBAM,
MIPOMCXOOUT cpenu (ailyioB, KOTOpbIE HaXo-
JIaTCsl B ompeaeneHHoM Katanore. Ilo atum
(aiinam cTpouTcs MaTpula MPUMEHSIEMOCTH,

HO TIepe]] STHM cJI0Ba 00padaThIBalOTCs, YTOOBI
YMEHBIIUTH Pa3MEPHOCTH MATPHIIBL.

[ToHsITHE «ITONHOTHD) MpH 0TOOpEe MHPOP-
Maluy TTOKa3bIBAET OTHOLICHHE YHCIa pelie-
BaHTHBIX JOKyMEHTOB K YHCITy BCEX HaMIeH-
HBIX JOKYMEHTOB. B CBOIO 04epesb «TOUHOCTH
OTIpEeeNsieTCsl OTHOILICHUEM YHCIIa HAWCHHBIX
pENIeBaHTHBIX JOKYMEHTOB K OOILIEMY YHCITY
peNieBaHTHBIX JOKyMEHTOB. [yl oHOBpeMeH-
HOTO y4eTa IOJHOTHI U TOYHOCTH CYIIECTBY-
eT ux komOuHanus (1), KoTOpas Ha3bIBaeTCS
F-mokazarens u mMmeet ciaemyromuii Bum [2]:

P (B* +1)PR ’
B’P+R
rae P — TouyHOCTh; R — MONHOTA; B — Kodhduuu-
eHT OaJlaHca MEX/Iy OIICHKAMU.

Ecmu = 1, To 00a moka3zaresns IMEIOT paB-
HBIH Bec.

Bce cioBa mpoBepstoTcs Ha NMpPUHAIIIEK-
HOCTh K TaK Ha3bIBAEMOMY CIIHCKY «CTOII-
CIIOB», HaMOOJIee YacTO BCTPEYAIOIIUXCS BO
BCEX BO3MOXKHBIX TEKCTaX (HE TOJBKO Cpenu
TeX, M0 KOTOPHIM OyJeT OCYLIECTBISTHCS IMO-
nck). OHM HUKOMM 00pa3oM He OyIyT OTiIHYaTh
JOKYMEHT, TeKYIIHH OT JPYTUX PelIeBaHTHBIX.

B pesynbrare, mocie o0pabOTKH Marpu-
bl TIPUMEHSEMOCTH, Ha KOHBelep aHalm3a-
TOpa TOMaAarT caoBodopMbl 0e3 cyhdrukcon
Y OKOHYAHHH, YTO AaeT BOZMOKHOCTH HE y4H-
TBHIBAaTh POJI U MAJIEXK CIOB (puC. 2).

(1

technologies (link to abstract .pdf).

<

Date: August 13th
Start-time:  12:30

Location:

Speaker: Douglas Crawford
Topic:

Union Biometrica, Inc. invites you to a lunch seminar featuring Douglas Crawford, Ph.D.
Candidate, from the Kenyon Laboratory in the Department of Biochemistry and
Biophysics, University of Califomia, San Francisco. Crawford will be discussing a cutting
edge approach to the search for novel genes that regulate aging using the animal model,
C. elegans. Presently this search is extremely time consuming, and existing screens are
not sufficiently sensitive to reliably identify candidates with modest lifespan phenotypes.
The lab is now attempting to address both of these issues by coupling an RNAI feeding
screen with a high throughput phenotype analysis employing high-throughput screening

Seminar Details: August 13th at 12:30 at the Hynes Convention Center (Room 203) in
downtown Boston, MA USA held in conjunction with the Drug Discovery Technology 2003
Conference. Lunch provided. Union Biometrica provides COPAS instruments for in-flow
analysis and sorting of viable small model organisms, combinatorial chemistry beads, and
particles from 40 to 1500 microns on the basis of size, density, and fluorescence.

Hynes Convention Center (Room 203)

a cutting edge approach to the search for novel genes
that regulate aging using the animal model

Puc. 2. Ombop ungopmayuu uz ob6vasnenus o cemunape
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3akjoueHue

OnucaHbl aNTOPUTMBI U CYIIECTBYIOIINE
[porpaMMHbIE PEIICHUs NIEPBUYHON 00paboT-
KM JJaHHBIX B CHCTeMax 0TOOpa HH(OpMAIIHH,
MIPUMEHSIEMbIE ISl ONpPEIEICHUS] MPU3HAKOB
CJIOB WJIM KJIFOYEBBIX 3aIIPOCOB B 3a/IaHHBIX J0-
KYMEHTax.

C uenbto noBbieHus 3HHEKTUBHOCTH pa-
0OTBI AJITOPUTMOB TMOUCKA Pa3padoTaH METOJ
apromaruueckoro pasaenenua HTML-cTpanun
Ha HAaBUTALIMOHHYIO U COJEPKaTeIIbHYIO0 YaCTH.
JlaHHBIA alrOpUTM PEKOMEHYETCS K MpHUMe-
HEHUIO UIA Y3KHX 3amad WH(OpPMAIOHHO-
ro IOHCKa, KOIZa HU3BECTHO, YTO 3JIEMEHTHI

oopmiteHHsI TPYNIBI WHACKCUPOBAHHBIX pe-
CYpCOB MeMIalOT HH(OPMAITUOHHOMY TIOUCKY.
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