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The problem of near-duplicates detecting is one of the
most important and difficult problem for analyzing web
data and information search on the Internet.

At the same time, while using the computer knowledge
testing the open answers review is ill carried out
manually, thus resulting in subjective evaluation and
significant time consumption. Thus the purpose of this
paper is to review and analyze the near-duplicate
detection methods for use in automated quiz review
system.

One of the first studies on finding fuzzy duplicates
have been carried out by U. Manber [1] and N. Heintze
[2]. In these works the post-sequence of adjacent letters
were used to build the sasmple. The file [1] or document
[2] fingerprint includes all text substrings of fixed
length. Numerical values of fingerprint are calculated
using the Karp-Rabin algorithm of random polynomials
[3].

In 1997 A. Broder et a. [4, 5] proposed a new,
"syntactic' method of estimating similarity between
documents based on the presentation of a document as a
st of sequences of fixed length k, consisting of
neighboring words. Such sequences are called shingles.
Two documents were considered to be duplicates if their
shingles sets substantially overlap.

Ancther signature-based approach based on not
syntactic, but lexical principles, was proposed by
A. Chowdhury et al. in 2002 and improved in 2004 [6,

7].

A similar approach is described in US Patent 6,658,423
by W. Pugh et al. [8] affiliating a& Google Inc. The
authors offer a comprehensive dictionary of the document
to be divided into a fixed number of lists of wordsusing a
hash function. Then for each list the fingerprint is
calculated and two documents are duplicates if they have
at least one common fingerprint.

Ancther signature approach, aso based on lexical
principlesis amethod of "descriptive words' proposed by
S. llyinsky et a. [9]. This method, starting with a set of
hundreds of thousands of words, keep a set of 3-5
thousand signatures for extremely fast and efficient
calculations[9].

Being modified appropriately, these methods can be
used to automate the answers review by comparison with
a standard response (e.g. with textbook). The optimal
parameters of the agorithm, as well as the similarity
threshold require further research.
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Onucano OCHO6Hi CUHMAKCUYHI MA JIEKCUYHI Memoou
GUAGNIEHHA HeYimKux 0yonikamie ma nOKA3aHO nepcnexkmugy
ix euxkopucmanna OnNA  AGMOMAMU306AHOI  NeEpegipKu
mecmosux 3a60ans y 6iOKpumiil ¢opmi.

KirouoBi ciioBa — HewiTkumii qyOIikaT, TecT, aHali3 3MicTy
JIOKYMEHTIB.

l.BcTyn

[Ipobnema BUSBICHHS HEUITKUX AYOJIIKATIB € ONHIEO 3
HAHOIIBII BaXTUBUX 1 BAKKHX 3a/1a4 aHATI3y BeO-TaHUX 1
nomyky iHdopmauii B iHTEpHETi. AKTyaJlbHICTH Mi€l
npo0JieMH BU3HAYAETHCSI PI3HOMAHITHICTIO JONATKIB, Y
SIKMX HEOOXIJHO BpaxoBYBaTH "CXOXICTb', HalpHKIA[,
TEKCTOBHX JOKYMEHTIB — I€¢ 1 TOJINIIEeHHS SKOCTI
IHAEKCY 1 apxXiBiB TOIIYKOBHX CHCTEM 3a pPaxyHOK
BUJAJEHHS Ha/UIMIIKOBOI iH(popMamii, i 00'eqHaHHSA
HOBUH B CIO)KETH Ha OCHOBI ITOJIOHOCTI ITUX TOBIIOMJICHB
3a 3MmictoM, i (impTpalis cmamy (SK MOMITOBOrO, Tak i
MOIIYKOBOT'0), BCTAHOBJICHHS TOPYIIECHb aBTOPCHKHX
mpaB MpU HE3aKOHHOMY KoriroBaHHI iH(opMarii (mpo-
OJema ruiariaty), Ta psiI iHIIUX.

PazoM 3 TWUM, TpU BUKOPUCTAHHI KOMII IOTEPHOTO
TECTyBaHHS 3HaHb IepeBipKka BINNOBIAEH y BiOKpUTIH
¢dopMi 1 Hazami 3A1CHIOETHCSL BPYYHY, IO TPUBOAUTH J10
Ccy0'eKTHBI3MY OLIHIOBaHHS Ta 3HAYHUX BUTpAT Yacy
BUKITaJa4ya. TakuM YMHOM METOIO I1i€i poOOTH € OrJIsiz Ta
aHaJIi3 METO/iB BUSIBJICHHS HEUITKUX JIyOJIiKaTIB 3 METOO
BUKOPHCTaHHS iX B aBTOMaTH30BaHii CUCTEMI IepeBipKu
TECTOBUX 3aBJaHb.

[I. CUHTaKCUMYHIi MeToan BU3HAYEHHSA
HeJiTKMX gyonikaTis

OfHUMHU 3 TIEePHIMX JTOCTiKEHh B 00JacTi 3HAaXOJ-
KEHHS HEUiTKHX MyOrikatiB € poborn U. Manber [1] Ta
N. Heintze [2]. ¥V mux po6otax s moOyaoBH BHOIpKH
BHUKOPHCTOBYIOTHCS TOCT-TIOCIIIOBHOCTI CYCIZIHIX OYKB.
Haxtunorpama ¢aiiny [1] abo mokymenTa [2] BkiIrouae
BCl TEKCTOBI Miapsaku (ikcoBaHOI NOBXKHHHU. UuncenbHe
3HAYEHHs JAKTHJIOIPaM OOYHUCIIOETHCS 3a JIOMOMOTOI0
aTOPUTMY BHUMAAKOBUX mojiHoMmiB Kapma—Pa6ina [3]. B
SIKOCTI KPUTEPIiI0 CXOXKOCTI ABOX JOKYMEHTIB BUKOPUCTO-
BYETbCS BIJHOIIEHHS 4YHCNIA CHUIBHUX MIAPSAKIB 10
po3Mmipy ¢aitny abo mokymenrta. U. Manber suxopucro-
BYBaB Led MiAXiM sl 3HAXO/DKEHHS CXOXHX (aiiB
(yrumita sif), a N. Heintze — anst BusiBIeHHS HEUiTKUX
IyOikaTiB JOKyMeHTIB (cucrema Koala).
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VY 1997 poui A. Broder ta in. [4, 5] 3anpomnonyBau
HOBUH, "CHHTAaKCUYHUN" METOJ OLUHKU MOMIOHOCTI MIX
JIOKyMEHTaMH, 3aCHOBaHWI Ha MPECTaBJICHHI JOKyMEHTa
y BHIVIAI MHOXHMHHM  TOCHTiJIOBHOCTEW  (hikcoBaHOI
noBxkuHM K, SKi CKIagaroThCs 3 CycigHix cimiB. Taki
MOCITiIOBHOCTI Oy Ha3BaHi "ToHTOM" abo "uepenwuero”
(amrn. shingle). JIBa DOKyMeHTa BBa)KAIUCSA CXOXKHMH,
SIKIO iX MHOXHHHM "TOHTHH' ICTOTHO II€pPETHHAIIUCS.
OCKIJIBKH KIJIBKICTh "TOHTUH" HPUOIU3HO JOPIBHIOE JIOB-
KHMHI JOKYyMEHTa B CJIOBaX, TOOTO € JOCTaTHHO BEIHKOIO,
aBropamu [4, 5] Oymu 3ampomoHOBaHi JBa METOAU
CeMIUTIOBAHHS Uil  OTPUMaHHA  PENpe3eHTATUBHHUX
T IMHOKHH.

[epmmii MeTox 3ajMIIaB TIABKU Ti "TOHTHHH , YHi
JIAKTAJIOTPaMH, SIKi 00YHMCIIOIOTH 3a anropurMoM Kapra—
PaGina [3], minunucs Ge3 3aMUIIKy Ha JeIKe YHUCIO M.
OCHOBHUI1 HENOJMIK LLOTO METOY — 3aJIeXKHICTh BUOIpKH
BiJl IOBXKHHH JIOKyMEHTA.

Y npyroMy MeTOAl AJsl KOXKHOTO JIAHIFOXKKa O04HMC-
moroThest 84 nmakTunorpaMu 3a  aiaroputvoMm Kapra—
PaGina [3] 3a [0MOMOrol B3aEMHO-OMHO3HAYHHX 1
HesanexkHux  ¢QyHkoid.  Ilotim 84 "ronTHHH"
po36uBaroThes Ha 6 rpym mo 14 (He3anekHuX) "TOHTHH" Yy
KoxHiH. Lli rpynu Ha3uBalOThCs "CyleproHTHHAMU'" .

Jns edexkTuBHOI TepeBipku 30iry He MeHIIe 2-X
"cymeproutud” (i BiAMOBIAHO, MiATBEPIPKEHHS TilTOTE3H
npo MOJIGHICT 3MICTy) KOXEH JOKYMEHT IpeiCcTaB-
JISIETHCS yciMa MOXKJIMBUMH NOMTAPHUMHU MOETHAHHIMU 3 6
"cymeprouTuH”, sSKi Ha3UBAIOThCS "'MeraroHTHHaMu' . J[Ba
JIOKyMEHTH TOAIOHI 32 3MICTOM, SIKIIO Y HHUX 30iraerhcs
xoua 0 ofHa "MeraroHTHHa".

KirouoBa niepeBara gaHoro ajaroputrMy B TOMY, IO, T10-
nepiie, Oyap-skuii mAokymeHT (y TOMY dYucIi i dyKe
MAaJIeHbKHH) 3aBXAU MPEACTABIAETHCS BEKTOPOM (hiKco-
BaHOI JIOBXXWHHM, 1, TO-ApPYre, CXOXICTh BU3HAYAETHCS
MIPOCTHM TIOPIBHSIHHSIM KOOPJMHAT BEKTOpa i HE BUMarae
BUKOHAHHSI Orlepaliii HaJl MHO)KHUHAMHU.

[1l. JlekcnyHi meToan BU3HAYEHHS
HeJiTKMX gyonikaTis

[HoMH curHaTypHMR MiAXix, 3aCHOBaHUI BxKe HE Ha
CHHTaKCHYHUX, a Ha JIEKCHYHUX [pPHHIUIAX, OYyB
sanporionoBanuit A. Chowdhury ta in. B 2002 p. i
ynockonaiero B 2004 p. [6, 7].

OCHOBHa iJies TaKOro MiJXOMy IOJsrac B OOYMCIICHHI
nmaktunorpamu |-Match (xenr-dyrkiiii SHA-1) Ha ocHOBI
MIepeTHHY CJIOBHUKA KOJEKIii JOKYMEHTIB Ta MHOXXHHHU
PI3HUX CIIB JIOKYMEHTY Uil TpEACTABJICHHS 3MICTy
JIOKYMEHTIB.

JIBa OKYMEHTH BBa)KalOThCS CXOXKHMH, SIKIIO Y HHX
36iratoteest |-Match curnatypu. IlepeBaroro anroputmy €
HOro BUCOKa €(pEeKTUBHICTH ISl TIOPIBHSHO HEBEJIHMKUX 32
po3MipoM A0KyMeHTiB. OCHOBHHUI HEIOJIK — HECTIHKICTh
JI0 HEBEJMKHUX 3MiH 3MICTY JAOKYMeHTy. [yl momonaHHs
BKAa3aHOTO  HEJONIKYy  BUXIAHUA  anroputM  OyB
MoaudikoBanwuii [7].

Cxoxuii migxin ormwcanuii B narenti CIIA [8]. Astop
TIPOTIOHYE TIOBHUI CIIOBHUK JOKYMEHTa po30HTH Ha (hikco-
BaHy KiJIBKICTh CITMCKIB CIIIB 32 JIOIIOMOTO0 OYy/Ib-5IKOi (DYHK-
il xerryBaHHs. [10oTiM I KOXKHOTO CIIMCKY OOUHCITIOETHCS
JAKTHIOTpaMa 1 JBa JOKYMCHTH BBXKAIOTHCS TOMIOHHUMH,
SIKITIO BOHU MalOTh X0ua O OfIHY CIIUIbHY JAaKTHIIOTPaMy.

[lle omHMM CHUTHATYpHHM ITiAXOIOM, TaKOX 3acHO-
BaHMM Ha JIGKCHYHHX MPHUHIHIAX (TOOTO BUKOPUCTaHHI
CIIOBHHUKA), € MeToA "OmopHHX" CJiB, 3alpOIOHOBAHHI
C. InbincekuM Ta iH. [9]. Lleit MeTon 103BOISE, MOYABIIN
3 BHOIPKM B COTHI THCSY CJIiB, 3ajummTH Habip 3 3-5
TUCSY, PO3PaXyHOK CUTHATYP MO SIKUM 3 3aCTOCYBaHHSIM
MIOBHOTEKCTOBOT'O 1HAEKCY 3JIHCHIOETHCS HaA3BHYAWHO
mBHIKO Ta edextusHo [9)].

BucHoBOK

B po0oTi poO3risTHYTO OCHOBHI METOIW BHSBIICHHS
HEYiTKHX AyONIKaTiB 3aCHOBaHi SIK HA CHHTaKCHYHOMY,
Tak 1 Ha JIGKCHYHOMY IiaXoJax. 3a BiIIOBITHOT
Moaudikamii mi METOAM MOXYTh OYTH BHKOPUCTaHI JUIst
aBroMaru3alii IepeBipKM  BIANOBiAEH Ha  TECTOBI
3aBIaHHS Yy BIOKpUTIH (opMi UDIIXOM TOPIBHSIHHS
BIJIMOBiI 3 CTAJOHHOK (HAMPUKIAL 3 MiAPYIHAKOM).
OnrtumanbHi TapaMeTpH ajiTOPUTMY, TaK camMo SK 1 Iopir
MoAIOHOCTI NOTPEOYIOTh MOJANBIIUX JIOCIHIPKEHB.
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