ISSN 2079-0031 BecmHuk HTY "XIW", 2014, Ne 35 (1078)

YK 004.93

T.A. 34HKO, acni., 3HTY, 3anopoxbe,
A.A. OJIEHHHK, xaun. TexH. Hayk, aou., SHTY, 3anopoxse,
C.A. CYBBOTHH, n-p texH. Hayk, mpod., 3SHTY, 3anopoxse

YIPOILIEHUE TPAH3AKIIMOHHBIX A3 JAHHBIX HA
OCHOBE YETKHUX ITPOTYKLUI1

Paccmotpena 3amaya yHpoOIIEHHs TpPaH3aKIHOHHBIX 0a3 HaHHBIX. IIpeuiokeH MeTox
CoKpauieHus 6a3 TpaH3aKIMi Ha OCHOBE YETKHX MPOAYKIMi. Pa3paboTaHHBIA METO[ MO3BOJISET
HCKIIIOYNUTH HEeHMH()OPMAaTUBHBIE IPHU3HAKH U U30BITOYHBIE 3K3EMIULIPH U3 33JlaHHBIX MACCHBOB
MaHHBIX, 9TO, B CBOIO OUYEpeNb, IIO3BOSCT IIOHHM3UTH CTPYKTYPHYIO H IIapaMeTPHUYECKYIO
CJIOXHOCTh CUHTE3UPYEMbIX JAMarHOCTUUECKUX Mojeneil. bubnuorp. 14 Hass.

KuroueBble ¢J10Ba: TpaH3aKIHOHHBIE 0a3bl JAHHEIX, YETKHE IPOIYKIUH, MOJENb, IPU3HAK,
TpPaH3aKIHsL, SK3EMILISP.

IMocranoBka mnpodjeMbl W aHaau3 JuTepatypsl. PaspaboTka
MHTEJJIGKTYyaJbHBIX ~ CHUCTEM  HEpas3pylIamollero  KOHTPOJsS — KayecTsa,
TEXHHUYECKOTO0 U MEAMIUHCKOTO JMarHOCTHPOBAHMSI, pacliO3HABaHUSI 00pa30B
CBsi3aHa c HEOOXOTUMOCTHIO 00paboTKH 00IBIITUX 00BeMOB
undopmaruu [1, 2]. 3agactyro Takas WHPOpMALUS MOXKET MPEACTABISITHCS B
BUIe 0a3 TpaH3aKLUi, TAe KaXaas TPaH3aKUUs MPEACTABISIET COOOH CIHMCOK
3HAYCHUH HEKOTOPBIX M3 BO3MOXKHBIX IIPU3HAKOB, XapaKTEPHU3YIOIINX
uccreayeMbie 00beKThI MK Tpolieccsl [3, 4].

Hcnone3oBanne W30BITOYHBIX JaHHBIX NPH CHHTE3€ IMArHOCTHYECKUX
MOJIeJIed MOJKET NPHBECTH K IIOCTPOCHHUIO Mojejeld, o0naaalomux HU3KUMU
0000LIAIONIMMHE  CIIOCOOHOCTSIMM, @ TakKXKe BBICOKOW CTPYKTYpHOW U
NapaMeTpHUYEeCKOi CIIOXKHOCTBIO, YTO MOBJEYET YBEIMYCHUE 3aTpaTr MaMsTH
OBM Ha XxpaHeHHe MoOjeJed M yBEIUUYEHHE BPEMEHM BBIUMCIECHUN Ha
00paboTky  Oosbmioro  obbema  jgaHHbIX.  CleoBaTeNbHO,  MEpen
OCYLIECTBJICHHEM CHHTE3a JHarHOCTHYECKUX MoJeliei 1ieraecoo0pa3HbIM
SBIISICTCSl COKpamleHHe oOydaromeldl BBEIOOPKM IIyTeM HCKIIOYEHHsS U3 Hee
M30BITOYHOM HH(OpMALIHH.

V3BecTHBIE METONBI pPEAYKUMM JaHHBIX [2 — 6], kak npaBuWio,
npegHazHadeHsl JIM00 i 0T60pa NPU3HAKOB, MO0 171 0TOOpa IK3EMILIAPOB
M 4YacTO HE YYHUTHIBAIOT B3aMMOCBS3H COYECTAHWH HEKOTOPHIX 3HAYCHHI
NPH3HAKOB, KOTOPBIE TAK)X€ MOTYT OBITH MCKIIOYEHBI M3 UCXOIHOM BBIOOPKH.
IMosToMy akTyanbHOW SIBISCTCS pa3paboTKa HOBOTO METOJAa COKpAICHHS
oOydaromieil BBIOOPKH, IO3BOJISIONIIETO BBINOJHATh PEAYKIHUIO MPU3HAKOB,
9K3EMIUISIPOB, TEPMOB ITIPH3HAKOB M (DOPMHUPOBATH MHOMKECTBO JAHHBIX C
MEHBIIUM KOJIMYECTBOM DJIEMEHTOB 10 CPAaBHEHHIO C MCXOJIHOI BBHIOOPKOIA.
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Jlns penykuuu o0yJaromieii BBIOOPKH B HACTOSIICH paboTe mpeiaracTes
UCTIONBb30BaTh YETKHE MPOAYKIMH, H3BJIEKa€Mble C IOMOIIBIO METOJOB
acconuaTuBHbBIX npaBui [3, 4, 7 — 11], mOCKONBKY M3BJICUEHHE TAKAX IPABHUI
U3 BBIOOPOK JAHHBIX IO3BOJIIET CYLIECTBEHHO COKpaIlaTh O0OBEMBI
MH(OpMAaLK ¥ BBINOJHATH 0000LIEHUE JaHHBIX, IPEOOPa30BbIBATh 3HAYCHUS
MPU3HAKOB B HEKOTOPHIE JUANa30Hbl 3HAYEHUH, OIICHUBATh CTENECHb BIUSHUS
MPU3HAKOB HA BBIXOAHON MapaMeTp, a TaKk)kKe YPOBEHb MX B3aUMOCBS3H MEXIY
co00i1, B TOM 4nCIie B3aNMOCBSI3M HEKOTOPBIX 3HAYEHHH PU3HAKOB.

Ieap craTtbu — pa3paboTKa METOJA YNMPOIICHMS TPAaH3aKIMOHHBIX 0a3
JAHHBIX Ha OCHOBE YETKUX MPOIYKIHH.

MeToj ynpoueHusi TPaH3aKIMOHHBIX 0a3 JaHHBIX HA OCHOBE YeTKHX
npoaykumii. [Tycts 3amana 6a3a tpanzakuuii D :{Tl,TZ,...,TND} , B KOTOpOH

KaXIBIM DJIEMEHT Tj , 1=1 2, ..., Np counepxut HHGOPMALHUIO O HEKOTOPBIX

o0bekTax uiay nponeccax, rae Np = |D| — YHCIIO IK3EMILISIPOB (IJIEMEHTOB) B
Habope nanubix D. Dnementsl T; mpencTapisior COO0H MHOKECTBO 3HAYEHUH
Bupa: T ={ty;, ty;, ...ty ), Vi, rae ty =[tgminit gmad] — 3HAUCHHE @-TO
npusHaka t, Juis onemenra T;; t, — @ mNpU3HAK MHOKeECTBA
| :{tl,tz,...,tNl} , a=12,.,N,; | — MHOXecTBO NpPH3HAKOB, KOTOPBIMH
OIMHMCHIBAIOTCS JIEMEHTHI TJ- , Habopa mannbIx D; N, = |I| — YHCIIO0 TIPU3HAKOB
B BBIOOPKE D; T4 min U 14 ma — MUHUMAIBHOE U MAKCHMAJIbHOE 3HAYCHHUS U3
AMara3oHa BO3MOXKHBIX 3HAYCHHUH NMpu3Haka t,; Y; — 3HAYCHHE BBIXOJAHOTO
napamerpa s onementa Tj. Toraa 3ajgada COKpauleHHs PasMEpPHOCTH
oOyuaromeii BEIOOPKM 3aKITI0YAaeTCs B YMEHBIIEHUH YUCIa €€ IK3EMIUIIPOB

NG <Np wu onmceBatomumx wux npuszHakoB Nf<N;, ¢ coxpaHeHnueMm

BO3MOXHOCTU TIOCTPOCHHA JUATHOCTUYCCKUX MOI[eJIeﬁ C TMPUEMIIEMbIMU
CIOCOOHOCTSIMU K allIPOKCUMAIUH UCCIIEAYEMbIX 3aBUCUMOCTEM.

B paspaboTaHHOM MeETOAE COKpAIICHHS Pa3sMEpPHOCTH oOydaroreit
BI)I60pKI/I I pEAYKIUU JaHHBIX HOPpEAIaracrcs HM3BJICKATbH aCCOLMATHBHBLIC
npasuia. MHpopMmanus 00 HHTEPECHOCTU BBISIBICHHBIX MPABUJ HCIOIb3YETCS
JUIsl OIICHUBAHUWSI CTEIICHHM BIJIMSIHHMS MPU3HAKOB HA BBIXOIHOHN mMmapamerp, a
TAK)KE B3aMMOCBSI3U HEKOTOPBIX 3HAYCHU I MPU3HAKOB MEX]Ly COOOIA.

Ha navanpHOM 3Tarne s 3a/1aHHOM BHIOOPKU D BBIMONHSAETCS PEAYKIHS
e€ ok3eMmuipoB. s 3TOrO0 JUCKPETHU3UPYIOTCSl 3HAYCHUSI TPH3HAKOB

(mmamason  sHadenmit D, =[t.min; tama]  Kakgoro mpumsHaka [,
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pazouBaercs Ha N, uHTepBanoB). [locie IUCKPETH3ALMU BEIIOIHACTCS
npeobpasoBanue D ® Df, B pe3yabrare KOTOPOrO 3HAUEHMS HCXOIHBIX
NpU3HAKOB 1, 3aMEHSIOTCS HOMEpaMH HHTEPBAJIOB 3HAYECHUH INPHU3HAKOB,
BBIJICIICHHBIX B IIPOLIECCE NMCKPETHU3ALMM: tgj :n(taj), raoe taj " tgj —
3HAa4YeHMs] @-T0 INpU3HAKa UL |-TO JK3eMiusipa B BeiOopkax D u Df,
cootBetcTBeHHO; N(t,) — HOMEp MHTepBana 3HaYeHMd mpusHaka t,, B
KOTOPBIH TONAJAET €r0 3HAYEHHE 5 JUIA [-ro dK3eMILIpa.

[onyyennble B pesynbrate npeodpasosanus D ® Df sksemrusipsr T{ n
T§ ¢ OIMHAKOBBIMH 3HAYCHUSIMH IIPU3HAKOB tgj u t4, a=12..,N,

CUUTAIOTCS SKBHBAJICHTHBIMH M H30BITOYHBLIMHU. HOSTOMy B BBI60pK€ D{

MOCJIE/IOBATENLHO JJIsI K&XKABIX JIBYX 3KBHBAJICHTHBIX IK3EMILISIPOB TJ( n T
CIIeZIyeT OCTaBUTh OJHH IK3EMILISIP TJ( , @ Apyroit — uckirounth: Df = DE\TY.

Ilocne BBIMOTHEHMA JTama pPeayKIUH SK3EMIUIIPOB  MPOUCXOAUT
BBISIBJIGHHE  HEHH(POPMATUBHBIX  INPH3HAKOB €  IOCIEAYIONUM  HX
UCKJIIOYeHNeM u3 BbIOOpKH. [ penyknuu npusHakoB t, u3 BeiOopku Df

OyneM u3BIEKaThb aCCOIMATHBHBIE IIpaBUIIA AR,T RB (RB - o6a3a

M3BJICYCHHBIX ACCOLMATUBHBIX MPABUI), OLEHHBATh WX HHTEPECHOCTh U
MHTEPECHOCTh KAXKIOTO TepMa IMPH3HAKOB, Ha OCHOBE 4ero OynaeM enaTh
BbIBOJT 00 WH(POPMATUBHOCTH KaKAOTO Ipu3HaKa. J[is 3Toro BHauaie
U3BIICKAIOTCS YHCIICHHBIe acconuaTuBHble mpaBwia AR @ X, ® Y, [3,4, 7 —

11], 3aTE€M BBIIIOJHACTCA OLCHUBAHUE WHTEPECHOCTU IAR KaXxXaoro Hs

BBISBJIEHHBIX MPaBUII. B KauecTBe OLIEHOK MHTEPECHOCTH MPABUII BO3MOXHO
ucnonb3oBath kputepuu (1) — (5) [3, 4, 7-11]:

| ar, =SUPP(X; ® Y)+supp(X; ® Y,), (1)
__Supp(X, ® Y)) @
AR supp( X, )supp(Y;) *
_ conf(X; ® Y,) 3
AR conf(X, ® Y;) ' ®)

o = SUPP(X, ® Y)spp(X; ® )
' supp(X; ® Y))supp(X; ® Y;)
I ar, =supp(X; ® Y;)- supp(X;)supp(Y;) , 5)

(4)
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roe SUPP(A) — moamepikka MHOXKeECTBa A, ompezenseMas Kak OTHOIICHHE

4uCiIa BIEMEHTOB T, coxepxkaumx A, k obuiemy uuciy sk3eMisipos Np B

Habope ganHbix D; conf (A) — IOCTOBEPHOCTh MHOKECTBA A, paccunThIBaeMast

KaK OTHOIIIEHHE MOJIeP>KKU UMITTUKAIMY A K OJAEPIKKE ee JICBO! YacTH.
Ucnonb3yst nHopMaLmio 00 HHTEPECHOCTH | oy M3BICYCHHBIX aCCOLH-

ATUBHBIX TpPaBUJI, BBIMOJHACTCA OLCHUBAHUC HHTECPECHOCTH TEPMOB Dtak,

k=12,..., N, Kaxgoro npusnHaka t,, a=12,...,N,. HaTepecHOCTh TEpMOB

Dt 4 mpeznaraeTcst ONpPeaeNsTh Mo OfHON u3 ciexyromux Gopmyn (6) — (8):

1
Lot Ne é. LR, - (6)
Dta ‘AR RB,
Dtakl AR

| = min {l , 7
Dt ok |:AR|I RB,{ AR|} ( )
Dt 41 AR,

I, = max {lag}, 8

I:AR|1 RB,
Dt &1 AR,

rie Np 4 — UHCIIO ACCOLMATUBHBIX MPAaBUI AR | RB, coxmepxamux TepMm

Dt, : Dty 1 AR . Uudopmarusnocts |, mpusHakoB t, 6ymeMm oleHHBATH

HCXOMsl M3 OLCHOK WHTCPECHOCTEH TEPMOB, BXOMAIIMX B COOTBETCTBYIOIIMI
npmsHak (9) — (11):

1 Nint. a
|a = é IDlak , (9)
Nint.a k=1
la = omex (o (10)
= : 11
la k=l12r’r1“|”r1'\‘im_a{|Dtak} (11)

Ilpmsnakm t, C HU3KAMH 3Ha4YeHHAMH HHOpMaTUBHOCTH |,
HCKITIOuaoTes U3 Beioopku Df.

C HCJIbIO BBINIOJIHCHUA 3JTalla COKpalICHUA HM30BITOYHBIX TCPMOB U3
BBI60pKI/I D£ H3BJICKAKOTCA ACCOLIMATHUBHBIC TIIpaBUJIa W BBIABIIAIOTCS

B3aMOCBS3M MEXy pa3audHbIMU UHTepBanamu Dt 5 u Dty npusHaxos.
B pesynpTare W3BIEUEHHS aCCONMATHBHBIX MpaBWiI K3 BbIOOpKH Df

cuHTe3upyercs Oaza mpaBun RB, Buma AR (X, ® Y ¢ ypoBHeM
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nocroBepHocTn  conf (X; ® Y|), He HmXE MHMHHUMAIBHO I[PUEMIICMOrO

minconfidence. IMostomy u3 Tpamsakumii (3x3emmispos) TJ; Beibopku DS

MOJXHO HCKIIOYUTH TCPMBbI Dtak | X| 1Py HAJIMYUHU B OTHUX KC TPaH3aAKIUAX

TepmoB Dty 1 Y, BXoasmmx B koHcekBeHTH Y, Tpasui 6asel RB, (12):

Tﬁ :Tﬁ\ U,l Dty). (12
Dt g1 X,
$(Dtpml THN Y,
(X|®Y)I RB,

[Tyrem nCKITIOUCHHUS N30BITOYHBIX TEPMOB U3 BEIOOpKH DS BBIONMHSAETCS
npeobpasoBanue DS ® DS u ¢opmupoBanue Bbibopku DS cokparieHHOH

pasmepHocTH. Takum o00pa3oM MOIy4eHHOE pa3OHeHHe IPOCTPAHCTBA
npusHakoB D comepxuT cymecTBeHHO MEHbIIee Ynucio 31eMentos Dt mo

CpPaBHEHHMIO ¢ HCXOAHOM BbIOOpKoi D, xapaxrepusyercs Ooiiee BBICOKMMU
0000LIalONIMMH  CBOWCTBAMU M IO3BOJISIET TMOHU3UTH CTPYKTYPHYIO U
HapaMeTpHUYECKYIO CII0)KHOCTh CHHTE3UPYEMBIX TUarHOCTUYECKHX MOJIEIIEH.

[t BBIOJIHEHMST SKCHEPUMEHTAIBHOTO HCCICIOBAHHS MPEIOKESHHOTO
METOa COKpAaIleHHs pa3MEepHOCTH oOydaromiedl BBHIOOPKH Ha OCHOBE
ACCOIMATHBHBIX NPaBWJI OH ObUI NPOrpaMMHO peainn3oBaH Ha s3bike CH.
Beibopka Uil TpOBEIEHUS SKCIEPUMEHTOB coJliepkala HH(OpMaIuo o
XapaKTepPUCTUKAaX CBIPbS M IapaMeTpax TEXHOJIOTMYECKOTro mporecca
W3TOTOBJICHHS KOHIMTEPCKOW MNponykKuuu Juisi 3284 maptuil  w3nenui
(nabmroiennii), omuchBaOMMAXCsl ¢ momoinsio 43 mpusnakos. Jlamee 3ta
BBIOOpPKa COKpallajach IMyTeM NMPUMEHEHHs IPEUIOKEHHOTO METO/IA, a TaKKe
Pa3IMYHBIX METOJIOB COKpAIIeHHs OO0YyYarolMx MHOXECTB (MeTomsl oTOOpa
TPH3HAKOB U METOJIBI 0TOOpa sK3eMIuisipoB [1, 2, 5, 6, 12 — 14]).

Pe3ynbpraTbl OKCIIEPUMEHTOB IIOKa3ajH, YTO MPEAJIOKEHHBIH MEeTOJ
yIpoleHus: 06a3 TpaH3aKIMH Ha OCHOBE aCCOLMATHBHBIX MPABWJI MO3BOJSET
(GOopMHPOBAaTh MHOXECTBO JAHHBIX C MEHBIIUM KOJIMYECTBOM DJIEMEHTOB IO
CPaBHEHUIO C HCXOZHOW BBIOOPKOW, a TakkKe CTPOUTH Ha €ro OCHOBE
JHAarHOCTHYECKUE MO C BHICOKMMH 3HAYCHUSIMH ITOKa3aTeneil 0600meHus
Y UHTEePIpeTadeIbHOCTH.

BeiBoasl. B pabore pemieHa akTyanmbHas 3afada yIpOIICHHS 0a3
TpaH3aKUUM 715 HOCTPOEHUSI TUarHOCTUUECKUX MOJIEEH.

Hayunass HOBHM3HA paOOTHI 3aKIIFOYAETCS B TOM, YTO MPEIIOKEH METOT
YIOPOIEHUST TPaH3aKIUOHHBIX 0a3 JIaHHBIX Ha OCHOBE YETKHX MPOAYKIIHHA,
KOTOpBI MpEAINoJiaraeT BBIIOJHEHUE 3TaloB pPEAyKUUHU SK3EMILISPOB,
NPU3HAKOB WM M30BITOYHBIX TEPMOB, Ui OICHHBAaHUS HH()OPMATUBHOCTU
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NPU3HAKOB HCIIOJIB3yeT HWH(POpMannio 00 H3BJICYEHHBIX acCOLMAaTHBHBIX
npaBujax M Mo3BoJsieT (POPMUPOBATH pa3dOHeHHe MPOCTPAHCTBA MPU3HAKOB C
MEHBIINM KOJIMYECTBOM IK3EMIUIIPOB IO CPAaBHEHMIO C MCXOMHOM BBIOOPKOHA,
4TO, B CBOIO OY€pe/lb, [T03BOJISIET CHHTE3UPOBATh OOJiee MPOCThIe U YAOOHBIE
JUISL BOCIIPUSITHS TUArHOCTUYECKUE MOJEIIN.
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