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Hlymeiiko O.0., llleBuenko I'.51.
PAH)XYBAHHS JOKYMEHTIB 3A IHOOPMAIIMHAM 3AITATOM

Anomayis. 3anpononosano memoo noby00su MeKCmoso20 PAHICUPYBAHHSA HASIBHO20
KOpNnycy OOKYMeHmig ) 6IiON0GIOHOCMI 3 IHHOPMAYIUHUM BHECKOM 8 HUX CKIA008UX
iHghopmayitinoco 3anumy.

Knrouosi cnosa: pansicyeanus 0oxymenmis, iHghopmayitiHuii nouLyx, eHmponis.

Beryn

[Tig TepMiHOM paHKUpPYBaHHS, SK MPABUJIO, PO3YMIIOTh MPOLIEC BUOIPKH MOIIYKOBOIO
MAaIIMHOI0 JIOKYMEHTIB 3 0a3M JaHUX 1 BIOPAJKYBaHHS IX 3a CTYIIEHEM BIJIOBIIHOCTI 3
iHpopmaniifHuM (TonTyKoBUM) 3amuToM [1-3]. [CHY€e TMOHSATTS TEKCTOBOTO PAaHXKUPYBAHHS 1
paHXHPYBaHHS 3a TiMEPTEKCTOBUMU mocwianHsmu [2,3]. V nepiiomMy BHIAAKY MOIITYKOBOIO
MAIIMHOI BPaXOBYIOThCS TaKi YNHHHUKY K, HAPUKJIIA/, IUIBHICT KIIFOYOBUX (hpa3 B TEKCTaxX
crareit (10KyMeHTiB), opopmieHHs 3aronoBkiB [3,4]. [Ipu pamkupyBaHHi 3a T1IEPTEKCTOBUMU
MOCHUJIAHHSAMU OepyThCs 70 yBaru MOCUJIAHHS Ha CalT 3 1HIIUX PeCcypciB.

B ocHOBI OiJIBIIOCTI aNTOPUTMIB paHKUPYBaHHS JTOKYMEHTIB JeXuTh iges TF*IDF
(muB.[4]), siKa BUKOPHUCTOBYE YACTOTY BUKOPHUCTAHHSI KJIIOYOBUX CJIIB B TOTOYHOMY JOKYMEHTI
Ta B IHIIMX JTOKyMEHTax Kopmycy. OKpiM TOro, cepes BUKOPUCTAaHHUX ITapaMeTpiB-

®  BHJIUJICHHS KJIFOYOBHX CIIIB TETaMH 1 iX BIJICTAHB JIO TIOYATKy JOKYMEHTA;

®  JIOBXHMHA JOKYMEHTA;

®  YKCJO Map CiiB, SKI WAYTh MIPSA B 3alMTI 1 B TAKOMY X BUTJISAL 3yCTPIUalOThCS B

TEKCTI;

®  YKCJIO KJIIOYOBHUX CIIIB 13 3aIUTY SKi B3araji 3yCTpidyarOThCs B TEKCTI;

® Yy 3yCTPIYa€ThCS BECH 3aMUT B TEKCTI Ta 1H.
[cHyrOUi METOIU paHXHPYBAaHHS AOKYMEHTIB JIOCHUTh MEXaHICTHYHI 1 4acTO CIHPAIOTHCS HA
(opMasIbHUI BUIIIA JOKYMEHTIB, SIKI NIAJATAI0OTh PAaHKUPYBAHHIO. Y pasi, KOJIU JOKYMEHT
MPEACTaBICHUN MaJIOI0 KUTHKICTIO KJIFOUOBHX CJIIB 1 BIICYTHSI MOKJIUBICTh TIOBHOTEKCTOBOTO
MOUIyKy, BUKOpUcToBYtOThCsl Moaudikauii TF*IDF, PCA rta inme.(nuB. [2-3])

VY nmaniii poOOTI 3ampONOHOBAHO METOJA TOOYAOBHM TEKCTOBOTO PpaHKHUPYBaHHS
HAsIBHOTO KOPITyCY IOKYMEHTIB Y BiIMTOBITHOCTI 3 iH()OPMAI[IHHIM BHECKOM B HUX CKJIQJIOBUX
iH(OopMaLiifHOTO 3aMuUTYy.

Buxopucranus ingopmaniiiHoi eHTpoOii 1151 paHKYBAaHHS JOKYMEHTIB

Hexali HasBHUII KOpIyC IOKYMEHTIB, KOXX€H 3 SKMX BHM3HAYEHMH  YacTOTHUM
CIIOBHUKOM CJIOBO(OPM, SIKi BXOASATH 10 Hhoro D, = {Wik :nf }(k =1..,N), agepe3 S ={s;}

MO3HAYUMO 1HPOPMAIIfHUH 3aTHT.

[ToTpiOHO MPOBECTH paHKUPYBAHHS KOPITyCY TOKYMEHTIB {Dk}“j:1 y BIJIOBIJTHOCTI 13

iHpopMaliifHUM 3aMTOM S. B OCHOBI 3aIpOIIOHOBAHOT'O METOAY PAHXKUPYBAHHS JICKUTH 171€5
BUKOPUCTAHHS 3MIHU 3HAUYCHHSI CHTPOMIi pu 00’ €THaHHI JJOKYMEHTIB. 3a3HAYMMO, 110 TAKOTO
POy KOHCTPYKIii BHKOPHCTOBYIOTBCS TIPU PO3B’A3KY ONTHUMI3AIifHUX 3amad  Teopii
iHpopMallii, HanpuKIIa, npu moOyaoBi AepeB pimenb C4.5 ta iH. (qus. [5]).

VY nopansiioMy HaM OynyTh OTPiOHI HACTYIIHI HOHATTSL:
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B sKocTi MipM HEBHM3HA4YEHOCTI BHIIAJKOBOro 00'ekTy (cucteMu) A 31 CKIHYEHHOIO
MHO>KHHOIO MOKIIUBHX CTaHiB A, A,,..., A, Ta BIANIOBIIHOI IMOBIPHICTIO P, P,,..., P,, K1ox

[1IeHHOH 3ampONOHYBaB BUKOPUCTOBYBATH (DYHKIIIOHAT
H(A) =H(py, Py Py) =2 Py l0g Py,
k=1

Ha3BaHUil eHTpomniero. Jlorapudmu GepyTbest IpH JOBUTBHIN OCHOBI, ajlie y BUMAJIKY, IKIIO 3a
OJIMHUIIIO BUMIPIOBAHHS CTYIICHS! HEBH3HAYCHOCTI IPUHHATH HEBU3HAYEHICTh, 10 MiCTUTHCS
B JIOCJiJli 3 IBOMAa PiBHO IMOBIpHUMH pe3yJibTaTaMu (HAIPHUKIIA], HASSBHUN €JIEMEHT B JICSAKIH
MHOHHI a00 BIJCYTHi), TO cliJ OpaTh OCHOBY SIKa JOPIBHIOE ABOM. 3a3HAYMMO, IO MPH
3aJjaHOMy N BEJIMYMHA SHTPOIIii MaKCHUMallbHa 1 JOpiBHIOE 10g N nuine y BUMaaKy, Koyim Bci
P; PiBHI Mik c00010, TOOTO
Pp=P,=-..= Py = L
l - 2_ DN R —_ T .
"n
N,k nk
i i :
Takum unnom, H (Dk ) = —Z— log, N ne N, —3aranbHe 4yucio CI0BO(OPM Y TOKYMEHTI
i-1 Ny k

D, a nf= num(Wik )— YHCIIO BXOKEHb CIOBOGOPMH W' y NaHWil MOTOYHMH TOKYMEHT

(num(s) - yuco BXOKEHB CIIOBA S).

Jlyist IBIKOBOTO BUIAJIKY, Y pa3i, KOJU cepell N cTaHiB cucTeMu A HasiBHI M, SIK1 MAOTh JACSKY
BJIACTUBICTH V, TO €HTPOMis IO BIIHOLIEHHIO JI0 BIacTUBOCTI V Oy/e NOpiBHIOBATH

H(A,V):—%Iogzg—n;]mlog2 n-m

SIKIII0 BUKOPHCTOBYBATH SIKMICH aTpuOyT Q, SIKMiA Ma€ q 3Ha4eHb, TO HEOOXiTHO BU3HAYUTH
npupict iHpopMarlii, 10 BUMIPIOE 04iKyBaHUH PiBEHb EHTPOIIIi (PI3HUIII0 MiX iH(pOpMAIIi€to 3
A Ta iHdopmarii, mo HeoOXifHa I BU3HAUYEHHS €JIEMEHTY 3 A MICJs TOro, K 3Ha4YeHHs
aTpubyTty Q Oyno BU3HaUeHe, TOOTO, MPUPICT iHPOpMaL] 3aBAsKH aTpulyTy Q):

o [A)
G(AQ =H(W-3 L H(A V)
j=1
ne A;- MHOXHWHA cTaHiB A, s skux atpubyr Q npuiimae i-Te 3Hadenns, a |X|- umcio

€JIEMEHTIB MHOXKUHU X.

JUis  Hamoro BHUMAJAKy, BeIMYMHA €HTpomii JokymMeHTy D, BigHOCHO cioBa S;3

iHpopMariifHOro 3anuTy S Oye TOpiBHIOBATH
N, —num(s;)
N

B num(s;) o num(s;) N, —num(s;) o

H(D,.s;) =
(Dy:s)) N, N, N,

2

Bennunna npupocty entpomnii Oyzie JOpiBHIOBATH

H(D,.S)=H(D,)-3 %(Si)H(Dk,si s, est.
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Yum Oinpire Oyne 3HA4YEHHS MNPUPOCTY EHTPOIii, TUM Oilblle Halml JOKYMEHT Oyxe
BIIPI3HATHUCS BiJT 1HPOPMAIIIITHOTO 3aITUTY.

3 1HIIOT CTOPOHH, 3HAYCHHS CHTPOIIi 3aJeXKUTh BiJ KITBKOCTI CTaHIB cucTeMH (y HAIIOMY
BUIAJIKY BiJl KUTBKOCTI CIOBO(OPM, SIKI OMHUCYIOTh TOKYMEHT), TOMY JJIsi paH)KUPYBaHHS HaM
Tpeba BU3HAUCHHS HE aOCOJIFOTHOTO 3HAYCHHS 3MiHU 3HAYEHHS €HTPOITi1, a BITHOCHOT'O, TOOTO
numg(s.
H(D,)- 24 M H(
N k

H(D,)

D.,s;)s; €S

H(D,.S)=

K€ JI03BOJISIE OI[IHUTH 3MEHIICHHS PIBHS €HTPOIi JTOKYMEHTY, SKIIO BijoMa iH(opMaIris
1010 KITFOUOBUX CJIIB (CKJIa0BHX 1H(POpMaIIHHOTO MOITyKy). 3HaueHHs H (Dk , S) =1 Bka3zye

Ha TOW (akt, M0 JaHui JOKyMeHT D, HiSKOro BiAHOIIEHHS A0 JAHOTO 1H(pOpPMaLiIHHOrO

HOUIYKY He Mae€, ToOTo iH(opManisa Ipo S; € S He 3MiHIO€ 3aralibHii 00car iHpopmanii mo 10

D, . I unm menme 3uauenns H (D,,S), TiM MeHma cTyminb HeBu3HayeHocTi D, BimHOCHO S.

PosrnstaeMo IMIpUKJIaI.

Ne | TokymeHT Onuc 10KyMeHTy
1 | Bacwises @D.I1. "Metonsl o
ONTUMHU3ALNS KM, MUHUMU3aLUs
onrtuMu3anun" M, QYRKIHIA, T0A,
nudQepeHIanbHble ypaBHEHHS, YUCICHHbIE
METO/1bI
2 | Kopueituyk H. I1., Jluryn A. A,
Hoponun B. I'. "Anmpokcumarysi ¢ | anmpoKcuManus, HepaBeHCTBO, TPHOIKCHHUS,
orpaHuuyeHusIMu" CIUIaiH
3 | Jlopau II. - K. "Anmpokcumarnus u CIUIAMH, alIPOKCUMAIINS, HHTEPIIOJIAIIN
b > 5
onTuMu3anus" JKCTPAIOJISILUS, ONITUMU3ALIUS
4 | Camapckuit A.A., I'ynmun A.B.
"UuciieHHbIE METObI armnpoKCUMalus, pa3HOCTH,
MaTeMaTudeckoil puzuxu” auddepeHIaIbHble ypaBHEHHS
5 CETh, KPYT, allllpOKCUMAIUs, KpUBasl,
Jle6enes I1. /1. , YmakoB A. B. MHOTOYT'OJIbHUK
"AnnpoKcuMaIus MHOKECTB Ha
IUIOCKOCTH ONTHUMAaJIbHBIMU
Habopamu Kpyros "
6 | bisamke B. "Kpyr u map" KpyT, l1ap, MUHUMH3aLHsl, CHMMETPHUS
7 | JleontseB B. "DxoHomuueckue scce" | Kpyr, MHTEpEC, SKOHOMHKA, OJIUTHKA
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8 Caur P, C, Dpenepr P. . TPy, TOJIUTHKA, SKOHOMHUKA

CoBpeMeHHast 5KOHOMHKA TpyJa.

Jlomaemo 10 OnmuCy AOKYMEHTY CIIOBOQOPMU 3 HA3BU JOKYMEHTY 1 OTPUMAEMO JJIsi KOKHOTO
JIOKYMEHTY YaCTOTHUM CJIOBHHUK. Ilicis oOUMCIeHHs 3HaYSHHS €HTPOITIi OTpUMaEMO HACTYITHI
naHi

Ne | YacTOTHHIT CHOBHHUK Entpomnis (H (Dk ))

1 | ontumuzanms-2, pynkuus-1, MunumMuzanus-1,
muddepeHraIbHble ypaBHEHHSA- |, YUCICHHBIE METOABI-1 2,251629

2 | anmpokcumarusi-2, HepaBeHCTBO-1, mpuOmmkeHus-1, cruaiti-1,
orpaHuyeHus-1 2,251629

3 | crmaifs-1, anmpokcuManus-2, MHTEPIOSus-1,
AKCTpaIosAIus-1, onTuMu3anus-2 2,235926

4 | anmpoxcumManusi-1, paznoctu-1, muddepeHnuanbHbIe
ypaBHEHUsI- 1, YnCIIEHHbIE METOIBI-1, MaTeMaTHuecKas (pU3nKa-

1 2,321928
5 | cetb-1, kpyr-2, annpokcumanusi-2, Kpupasi-1, MHOrOyroibHHUK-

1, mrockocTh-1 2,500000
6 | kpyr-2, map-2, MUHUMH3anus-1, cummeTpus-1 1,918296
7 | kpyr-1, untepec-1, s3xoHOMUKa-2, MoIUTUKa-1 1,921928
8 | Tpyn-2, monuTHKa-1, 5KOHOMHUKA-2, COBPEMEHHOCTh-1 1,918296

B sxocTi mpuknany iHGOpMaliifHOrO 3amUTy BI3bMEMO TEKCTOBUH PSAAOK «aNMpOKCUMAIHS
KPYrOBBIMU CIUTAHAMM», SKUN MICHIA TEPEeTBOPEHHS B cioBodopMH Oyae MaTH BHIJISI
«@NIPOKCUMALUSA, KPYT, CILTIaiH».

HactymauM Kpokom 3HaWaeMo KidbKicTh iH(opMalii, 1mo HeoOXiJHa IS BHU3HAYCHHS
€JIEMEHTY 3 MOTOYHOI'O JOKYMEHTY, SIKIIO BiJloMe cJioBO (cioBodopma) 3 iH(popMaLiiHOTro

MOIIYKY.

* almnpoKCUMaLus | Kpyr CILIalH

1 0,000000 | 0,000000 | 0,000000
2 0,918296 | 0,000000 | 0,650022
3 0,863121 | 0,000000 | 0,591673
4 0,721928 | 0,000000 | 0,000000
5 0,811278 | 0,811278 | 0,000000
6 0,000000 | 0,918296 | 0,000000
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7 0,000000 | 0,721928 | 0,000000

0,000000

8 0,000000 | 0,000000

3nauenns 0 mokasye, 0 JaHE CJIOBO B ONHCI JOKYMEHTY BiJICyTHE, TOMY HiSIKHM YHHOM HE
BIUITMBA€ Ha CITIBBITHOUICHHS MOTOYHOTO JOKYMEHTY 3 JaHHM CIOBOM 3 iH(popMariiiHoro

TMOIIIYKY.

Jauni 3nHaiimemo 3araibHUi 00car iHpopmalii, HeoOXiHOI NS BU3HAYCHHS €NEMEHTY 3
MOTOYHOTO JIOKYMEHTY, IO BCii MHOXXMHI CKJIQJIOBUX i1H(QOPMALIHHOTO TONIYKY, IOTIM,
o0uncaMMo aOCOMIOTHE 3HAYCHHS 3MIHM €HTPOIIi 32 YMOBOIO HasBHOCTI iH(opmarii mo 10
CKJIQJIOBUX 1H(POpPMALIHOIrO MOIIYKY, 1, HAPEIUT], 3HAYE€HHS BITHOCHOI 3MIHU PIBHS €HTPOII] 1
32 OTPUMaHMMHU 3HAaYEHHSMHU MA€EMO PEUTHHT JOKYMEHTIB BIIHOCHO JaHOTO iH(POpPMaLifHOTO

MOIIIYKY

Ne Z{nu:}fSi) H(Dk,si){si _ s} H(D,,S) H(D,,S) Pejitnur

1 0,000000 2,25163 1,000000 7
2 0,414436 1,83719 0,815940 1
3 0,331131 1,9048 0,851905 4
4 0,144386 2,17754 0,937816 6
5 0,405639 2,09436 0,837744 2
6 0,306099 1,6122 0,840432 3
7 0,144386 1,77754 0,924875 5
8 0,000000 1,9183 1,000000 8

3a3HauynMMO, 110 TaK SIK TaHUK aJITOPUTM HE HECE CEMAHTUYHOI CKJIaI0BOI, TO, HA KaJIb HISTIKUM
YMHOM HE BPaXOBYETHCS 3arajibHa CIPSMOBAHICTh IOKYMEHTY, TOMY Ma€ CEHC 3pOOH JIEsKe
y3arajbHEHHS aaropuT™My, (HOPMYIOYHM HOBHH 3alUT HA OCHOBI OTpUMaHOi iH(opMarrii.

Tak Ak y pe3yapTaTi MH MaeMO 3HA4YCHHS BKJAIy CIiB 1H(OOPMAIIHHOTO TOIIYKY B KOXKEH
JOKYMEHT Dy, To, MOXXHa BBa)KaTH, IO 1 IHIII CJIOBAa JAHOTO JOKYMEHTY TOB’s3aHi 3
cioBoopmamu iH(POpPMAIIHHOTO TOMIYKY. TaKMM YHHOM, Bara KOXKHOTO CJIOBAa JOKYMEHTA
(BimHOCHO c10BO(OPM iHPOPMALIIHHOTO MOIIYKY) MOKe OyTH po3paxoBaHa HACTYITHUM YHHOM

Z{nurlllw(si) H(Dk,si){si e s}

k

WiB.3)- H (D))

OKpIM OpHTiHAIBHUX CI0BO(OPM iH(POPMALIHHOTO MOLIYKY, Bara sKMxX JOpiBHIOE 1, TOOTO

_ W(D,,S) s, &S,
W(Dk’si):{ (1k | s, €S
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Ne 1 2 3 4 5 6 7 8

wW(D,,S) | 0 0,18406 | 0,1481 | 0,06218 | 0,16226 | 0,15957 | 0,07513 | O

3arajbpHe BaroBe 3HaYE€HHs /1JIs1 KO’KHOTO CJI0Ba 3 HOBOT'O 1H(OpMAIiITHOr 0 3aUTy 004HUCINMO
HACTYITHUM YHHOM

> W (D,.5)s, D, }

Vi S, €95,

W(s, )= stieDk} '
1,

S, €S.

Cdopmyemo HOBuUH iHGOpMAIIHUN MOMIYK, SKUKA OyJe CKIamaTHCS 3 yCiX CIiB, SKi € B
JOKYMEHTaX KOPITyCy, OKpIM THX, IO MalTh HYJIbOBHA PEUTHUHT 1 3HAWAEMO BITHOCHUI
MIPHUPICT SHTPOTIT 3 ypaxyBaHHIM Baru

H(Dk)—Z{W(si)num(S‘) H(Dk,si)1si e s}

N,
H(D,)

H(D,,S)=

1 BXe 3a JJaHOI0 BEJIMYMHOIO BU3HAYMMO DPEUTHHI JOKYMEHTIB BXE 3 YpaxyBaHHSIM BCI€l
1H(opMallii, iKka BXOJIUTh B KOPITyC 1 OB’ si3aHa 3 1H(QOpMaLiiHUM MOLTYKOM.

Ne Z{W(Si )%:s') y (Dk N *i _ S} H (Dk , S) PeliTunr

1 0,0693569 0,9692 7
2 0,4742572 0,78937 2
3 0,3926891 0,82437 4
4 0,1802972 0,92235 6
5 0,5372771 0,78509 1
6 0,3895175 0,79695 3
7 0,1952600 0,8984 5
8 0,0311366 0,98377 8

TakuMm YMHOM, PEHTHHI JOKYMEHTIB 3MIHUBCS 3 ypaxyBaHHSM CIOBOGOPM PO3LIMPEHOrO
iH(OpMaIIHHOTO MOIIYKY.

MoskHa, B3araii, 3HITH MPIOPUTET CIIOBOGOPM 1HPOPMAIIITHOTO 3aNUTY 1 IPUPIBHATH IIpaBa
3aluTy 3 NpaBaMU JOKYMEHTY. B Takomy pa3i MM BBa)kaeMo, IO Ha MEPIIOMY KpOI Mi
BKa3aJgl Ha MPIOPUTETH TOUIYKYy, a Ha JPYroMy JO3BOJSEMO MIiANPABUTH TMOIIYK 3
ypaxyBaHHSM BCiX JIOKYMEHTIB, TOOTO

8 ISSN 1562-9945



2 (109)2017 “CuctemHi TexHonorii” ¢.110-117.

. SYW(D,.s)s €D, }
W(Si): Z{]"Si EXDK}

JUIsE BCiX cioBodopM. B Takomy BUIaaKy MaeMo

Ne Z{W(Si )%ES') y (Dk s *si _ S} H (Dk , S) Peittunr

1 0,069357 0,9692 7
2 0,202380 0,91012 3
3 0,175197 0,92164 4
4 0,080671 0,96526 6
5 0,265499 0,8938 1
6 0,190553 0,90067 2
7 0,101409 0,94724 5
8 0,031137 0,98377 8

BucHoBok.

OtpumaHi pe3ysbTaTH A03BOJISAIOTH €()EKTUBHO OpraHi3yBaTH TEKCTOBE PAaH)XXKUPYBAaHHS

HEBEJIIMKUX 33 KIJIBKICTIO MHOXHMH JOKYMEHTIB Y BIAMOBIZHOCTI 3 iH(pOpMamiiHUM
(TIOIITYKOBHM) 3aITUTOM.
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VJIK 002.513.5
[ymeiiko O.0., llleBuenko I'.51. Pan:kupyBaHHs1 JOKYMEHTIB 3a iH(popManiiHIM 321U TOM.

3arponoHOBaHO METOJl MOOYIOBH TEKCTOBOI'O PAaH)XXHUPYBaHHS HAsBHOTO KOPITyCY
JIOKYMEHTIB Y BIANOBIJHOCTI 3 1HPOpPMAIIfHUM BHECKOM B HUX CKJIaJIOBUX 1H(OpMaLIHHOTO
3aIMuTy.

bibmiorp. 7

Shumeyko A., Shevchenko G. Ranging documents by the information request.

The method of text available ranging set of documents in accordance with the
information constituents request.
Bibl.7

VJIK 002.513.5

[ymeitko A.A., lleBuenko I'.5l. PaH:kupoBaHme NOKYMEHTOB IO MH(OPMALMOHHOMY
3ampocy.

IlpenyioskeH MeTOJ MOCTPOEHMS TEKCTOBOIO pPaHKUPOBaHMA (DUKCHPOBAHHOIO KopIyca
JOKYMEHTOB B COOTBETCTBUM C HH(QOPMAIMOHHBIM BKJIAJOM B HHUX COCTaBHBIX
MH(POPMALIMOHHOTO 3a1poca.
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[ymeiiko O.0. a.1.1H., mpod., 3aB.kad. [Iporpamuoro 3ade3neueHHs cucteM. J[HIMPOBCHKUI
nep KaBHUHM TeXHIYHMMA yHiBepcuTeT (M. Kam’ssHebke).

leBuenko I".4. k.T.H., kepiBHUK HaykoBoro 1ieHTpy Noosphere (m./IHimnpo).
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