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O. H. BE3BMEHOBA, U. II. T”AMAIOH, H. H. BE3SMEHOB

IOKA3ATEJIX CTENEHHU CBs3U MEXAY HOMHUHAJIbBHBIMU ITPU3HAKAMHU

PaccmaTpuBaercst mpobiaeMa OLEHUBAHUS CTEIICHH CBSI3H MEXTy IapaMeTpaMH, H3MepsAeMbIMU B IIKalle HauMeHOBaHHUi. IIpemtoxkeHs! mokazaTenn
CTENEHU CBS3M, OCHOBAHHbIE HA MAaKCHMH3ALUM BEPOATHOCTH IPABWIILHOTO NPEACKA3aHUS 3HA4E€HHMsA OJHOrO IapaMerpa MO 3HAYEHUIO JPYroro.
IMTocTpoeHs! MOKa3aTeNu, OPHEHTHPOBAHHBIE HA JIMHEHHYIO 3aBHCHUMOCTh OT BEPOATHOCTEH OTHENbHBIX 3HAUCHHH, a TaKKe MOKa3aTelnu C
JIUINNITHIECKON 3aBUCHMOCTEIO. Ha 0CHOBe IpeaiosKeHHBIX MoKa3aTenel chopMupoBaHbl KOd(QGHUIUEHTHI CBSA3H. [10TydeHbl OLCHKHU MPeUIOKEHHBIX
MOKa3aTeleld CTeNeHH CBSA3H, Oa3upyIolecs Ha MPHHIUIE MAKCHMAIbHOTO IpaBrononoous. ChaenaHbl BEIBOABI O BO3MOXKHOCTH HCIIOJIb30BaHMS
HPE/IJIOKCHHBIX [T0Ka3aTes el CTENeHH CBS3M IPH PEIICHNH 3a1a4 IPYHITMPOBKH 1apaMETPOB U KJIACCH(PUKALINK 00BEKTOB.

KnaloueBble cji0Ba: CTENEHb CBS3M, IapaMeTp, MIKajda HAUMCHOBAaHUM, IIOKa3aTelNb CTEINEHHM CBS3U, KOY(Q(UIUEHT CBs3M, JIHHEHHAS
3aBHCHMOCTb, DJUIMITHYECKAs! 3aBHCHMOCTb, IIPUHIUI MAKCHMAIBHOTO TIPaBIOHIO 00HS.

Beegenne. HecmoTps Ha mMpoKOoe NpPHUMEHEHUE
METOJI0B TPYNIHPOBKH MapaMeTpoB M KiacCHU(pUKaIIH
00BEKTOB  (KITAaCTEpPHOTO  aHAJNNW3a)  OOIIETPUHATOTO
omnpeJieNieHrss Tpynn U kjaccoB HeT [1]. BonbmmHCTBO
pa3pa6OT‘II/IKOB 9THUX METOAOB UHTYUTUBHO IMOHUMAIOT TO,
YTO 3JIEMEHTHl OJHON Tpynmbl (WIM OJHOTO Kjacca)
JOJDKHBI OBITH OJIIDKE APYr K OpYyry, 4eM K JApYTuM
9JIEMEHTaM, OJHaKO OCOOEHHOCTH 3TOTO OTHOILICHHUS B
o0ImeM ciydae SBHO yKa3aThb Helb3s. Pa3paboraHo
JIOBOJIBHO MHOTO IIOKA3aTeNIeH CTENEHH CBA3U MEXKAY

mapameTpamu  (cM., Hampumep, [2-4]), mpmuem mus
KOJIMYECTBEHHBIX rapamMeTpoB yarie BCETO
OPHEHTHPYIOTCS HA HCIIOJIB30BaHME KoOd(dUIHeHTa

Koppensiuu [5-7].

Heabp cratbm — pa3paboTka KOI(GHUIUEHTOB IS
OIICHMBAaHUA CTCHEHU CBA3UM MCEXKAY IapaMeTpaMu,
HU3MEPSCMBIMU B IIKAJIC HaVMEHOBaHUM.

IMocranoBka 3agaun. IlycTh MMeeTCs MHOXECTBO
S={X;[j=1N},
HEKOTOPBIA OOBEKT,
HaOIIOACHU. B

napameTpoB ONUCHIBAOIINX

HaJ KOTOPBIM MPOU3BEACHO N

X0Jle  KaKIOro  HaOII0JeHUs
(uxcupyrorcs  3mavenns napamerpos X, J=LN.
Ilycth pe3ynbTaThl HAOMIOJEHWA HAL  HEKOTOPHIM
0OBEKTOM TIPEICTABICHB B BHIC MATPHUIIBI HAOIIOICHUN
U =[x;],.n |- CTPOKa KOTOPOH COAEPHKHUT PE3YIIBTATHI
i -ro HAOMIOMEHHS HAJ MHOXECTBOM O
o0ObekTa, a

apamMeTpoB
COCTaBJISIIOT ~ peasIu3aluu

|- cronber
napaverpa X; B N HaOmonenusx. Ilpu ouenuBanuu

CTETIGHH  CBSI3M  MEXAYy  MapaMeTpamMu  Oynem
paccMaTpuBaTh TOJIBKO HOMAapHBIE CBI3U. be3 HapymieHus
OOIIHOCTH B KaY€CTBE Mapbl IApaMeTPOB PacCMOTpUM X

uXx,.

IIycte wumerorcst nBa mapamerpa X, u X,
u3MepseMble B IIKaJe HAUMEHOBaHMI, M IyCTb
KOJIMYECTBA Pa3lIUYHbIX 3HAUCHUH, KOTOpbIE MOLYT

OPUHATH 9T [ApaMeTpbl, PaBHbI COOTBETCTBEHHO N, U
n,. Ilocrpoum moOKa3aTeny CTEHNEHH CBS3M U TaKHX
apamMeTpoB.

Pemenne. Paccmorpum mapamerpsr X; u X, Kak

cnyqaﬁm)le BCJIIMYUHBI U 6y)16M noJjiaratb, 4YTO M3BCCTHO
X COBMCCTHOC paCIIpCaACIICHUE!

PaccmoTpum nmapamerpsl X; M X, Kak cilydaiHble

BCIIMYMHBI U 6y[[eM ojiarartsb,
COBMCCTHOC paCIIpCAC/ICHUC!:

YTO HU3BCCTHO UX

Py, i=Ln, j=1n,.

Cea3p Mexay mnapamerpamu X, u X,
NpencKa3aHusi 3HAYCHUS

o 3HaueHuro mnapamerpa X, (i1ubo

Oynem
OLICHUBATh  BO3MOYKHOCTBIO
napamerpa X,

HaoOopoT). B 3TOM ciiyyae MakcHMaibHas CBs3b OyneT
CYIIECTBOBATh TONBKO B Clydae, Korga Jro0oMy
3Ha4YeHHIO apamerpa X, OyIeT COOTBETCTBOBATH OJHO H

TOJIKO OJHO 3Ha4yeHHe mapamerpa X,, TO €CThb I

mo6oro i (i=1,n,) BBITOIHAETCS COOTHOIICHHE

p. mpu j=j%,

P;i= P ’
"o mpuij=1Ln,, j=j°,

Pi.= Zzl pij
=t .

MuHuManbHOi  cBA3M  OyleT  COOTBETCTBOBATH
cilyyail ~ HEBO3MOXKHOCTH  TEJCKa3aHHsi  3HAYEeHUs
CIlyyailHOH BENUYMHBI X, IO 3HAYEHHIO BEIUYMHBI X,

rae

TO €CTh IIPHU BBITIOJTHEHUU YCIIOBUA

Hcxons H3 M3JI0XKEHHOTO  BBIIIE,
nmapamerpaMu X, W X, MOXHO
MaKCHUMaJIbHOW BEPOATHOCTH MPEJCKAa3aHUs MO0 3HAYECHUIO
nmapameTpa X, 3HaueHMs mapamerpa X,, a B KauecTBe

CBA3b MCKAY
OLI€CHUBaThb IIO

oKasarejs CTCIICHU 3aBUCHUMOCTH X 2 oT X 1

paccMaTrpuBaTh CyMMY 3THX BEPOSITHOCTEM:
N
C.}l(xl - Xz) = Zﬂnfa%( P -
=1 1712

OrmeruM, uto BenmunHa C,(X; — X,) npurHAMaer

CBOU 3HAYUCHHS B OTPE3KE |:% ,1:| .
2

AHAJOTMYHO MOXKHO MOCTPOUTDH IMOKA3aTECJIb CTCIICHN
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3aBHCHMOCTH napaMeTpa X, oT napamerpa X, :

C.;l(xl <« Xz) = ZT%X pij :
El

OTOT TOKa3aTelb NpUHUMACT CBOU 3HAYCHHUA B

OTpE3KE [ %1,1} .

Ilpu orcyTcTBUM HWHPOPMANUU O HAMPABICHUU
BO3MOYHOH CBSI3H MEXIY ByMS apaMeTpamMH BO3MOXKHO
HCTIOIB30BaHUE arpernpoOBaHHOTO MOKA3aTels, B KAYeCTBE
KOTOPOTO MOXET OBITh HCITONE30BaH OAWH U3 CICIYIOIIIX
MoKa3aTeeH:

(X X,) = (X, > XZ)Jngl(x1 «X,) ;

Qz(xl : Xz) = maX(C1(X1 g X2)+C.s1(x1 <~ Xz));

gz(xl . Xz) = min(C.sl(Xl - X2)+C.s1(x1 <« Xz))'

IockonbKy pa3nuYHbIC 3HAUYCHHS OJJHOTO MapameTpa
B Pa3HOW CTENECHU OKa3bIBAIOT BIMSHHE HAa 3HAYCHHE
JIPYroro mapaMmeTpa, JKeIaTelbHbIM SBIISETCS y4eT ITOTO
(akTa B mokaszareie CTEIEeHHU CBSI3H. YUeT TOT0, B KaKou
CTETICHH  KaXJ0€ BO3MOXHOE  3HAYEHHE  OJJHOTO
mapamerpa ONpeAeNseT 3HAa4YeHHe IPYroro Mapamerpa,
00eCTIeUNBAIOT TAKHE TOKA3ATEITH:

1 o maxpy
Cz(xl_)xz):_ZL7 1)
n = P
1 D, MaXp;
L(X < X,) == ==—; )
2 j=1 p.j
X, > X,)+E,(X, « X
g4()(1:><2):C2( 1 2)2C2( 1 2),

Gs(X 1 X,)= maX(QZ(Xl — X)) +C, (X «— Xz));
Ge(X 1 X,)= min(@z(Xl = X))+, (X, < xz))-

Benuunna p; B BhpaxeHun (2) onpejesnsiercs mo
dbopmyire:

N
pP.i= z P -
i=1
[TycTp Temepb mMeeTcst BBIOOpKA M3 N HAOIIOACHUN
HaJl Mapoil yka3aHHBIX mapamerpoB X, m X, H IOyCTb

BEJMUMHA M, (i=L4n, j=1n,) ompenenser, CKOIbKO

pa3 B BBIOOpPKe |-My 3HaueHHIO mapamerpa X,

COOTBETCTBYET |-¢ 3HaueHHe mapamerpa X,. Torma mmus

BCJIIMYNHBI pij HUMCEM CJICAYIOUYIO OLICHKY

MAaKCHUMAJIbHOI'O HpaB,Z[OHO)IO6I/I$IZ

a mij .

Py == i=Ln, j=1n,.

BrI100pOYHBIMI OIIEHKAMH MaKCHMAJIBHOTO TPaBIO-
nojo0us 3HaYCHUH P, M P, SBISIOTCS CIEAYIOLHE

BCJIMYUHBI:
) J—
pi.= Pij » 'leni!
j=1
N —_—
p.j: p|J ! J:]-vnz
i=1
WY NHA4YeC
~ m, . —
p|.:TI v | =1’ nl ’
L P —
p.=—=. j=Ln,,
n, n
rge m=>'m;, m =>'m;.
= i1
Torﬂa MOXXHO TOJYYUTH CJICAYIOIIHUE OLCHKH

MaKCHUMAJIIBHOI'O HpaBILOHOJIO6I/I§I IJIsT BBCIACHHBIX BBIIIC
rokKa3artejieil CTEIEHU CBS3U:

A 1o
& (X, > X,) :Hzmﬂmij ;

io1 J=hn

~ 1 &
Q(X&XZ):;Zmafxmu ;
j=1

= i=1,n

)= G 2 Xo) & Xy < Xs)

¢, (X, : X
G (Xy 2

2%y X,) = max{Z, (X, - X,)+&,(X, < X,));

G(X 1 Xp) = min(&l(xl —X,) +&1(X1 A Xz));

1 N maxm;
p j=ln, .
G (X > Xp)=— )
Nz M
~ 1 nZ mlixmi,-
X, X,)=—>) /= .
xS

& (X1 X,) = (X, —> XZ)-;_-(;Z(Xl <« X,) ;
ottt 00

Ge(X 1 X,) = min(&z(xl —X,) +E_>2(X1 <« Xz))'

Jlyis comocTaBiIeHUs] CTENICHH CBS3M UIS PA3IIMIHBIX
map IapaMeTpOB JKENATENbHBIM SBISETCS HaIW4He Yy
MOKa3aTesel CTETIEHH CBSI3U CIEAYIOIUX CBOICTB!

4 IpuHATHE 3HadeHud B wuHTepBaze oT 0 1m0 1
BKITIOYHUTEIIBHO;

4 [IpUHATHE 3HAY€HUS | NPU JKECTKOH 3aBUCUMOCTH
JIByX MapaMeTpoB;

4 IPUHATHE HYJIEBOrO 3HAUEHMs] NPH OTCYTCTBHU
CBSI3M MEXIY ITapaMeTpaMu.
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Bce paccmoTpenHble BbIlIE TOKa3zaTesied CTENEeHU
CBS3M O0JIAalOT NBYMsI TEPBBEIMH CBOWCTBAMH, HO HE
obmamaroT TpeThbuM. OCYIIECTBUM HX NpeoOpa3OBaHHE,
HaTpaBJIeHHOEe Ha oOecreueHHe BBIOJHEHUS TPETHETO
CBOICTBa C COXPaHEHHEM IEPBBIX IBYX.

IMockoneky BemuumHa (,(X; > X,) npuHAMaeTr

CBOU 3HAUYCHUSA B OTPE3KE |:% ,l:l , BBIYTCM H3 HEEC €€
2

MHUHHUMAJIBHOEC 3HAYCHUE, PaBHOC % , W pasacinm
2

MOJTyYEHHOE BBIPAKCHWE HAa MAaKCHMAJIbHOE 3HA4YCHHE,
KOTOPOE OHO MOKET NPUHSTb.
ITomyuaem cnenyromuii pe3ynprat:

C1(X1 - Xz)_%z

max[cl(xﬁ X,)- %2)
Cl(xl - Xz)_}ﬁ2

) maxCl(Xl - xz)_%

Zmaxp” }/2

A j=1n,

=,

Urak, BenuuuHa

N

'lixp'] %2

Co(Xy = X,) =427

=,

oOnasaer cBolicTBaMu K03 (ULKEHTA CTETICHH CBSI3H.
AHAJIOTUYHO MOXHO BBECTH KO3G()ULUEHT BIUIHUS

a TaKKe CIeIyIoNHe arperupoBaHHbIC KOA(PQHUIMEHTHI
CBA3U

(X, = X)) +56,(X, < X,) .
> ;

Ge(X 1 X,) = maX(CZ(Xl —>X,), G (X, « Xz)); ()

Qs(xl:xz)zgz 4

G (X 1 X,)= min(@z(xl = X,), G (X, < Xz))- (6)

BrI60poYHBIMU OLIEHKaMH
npapaomnonobus  ko3h(HUIHEHTOB
ClIeiyoLHe TTOKa3aTeNH:

MaKCHMaJIbHOTO
(3)—(6) sBmsercs

é?,(xl - xz) =

1%2

(X, = X,) =

)= L2 X)+E (X% < Xs)

éS(Xl:XZ 2

2 (X, X5) =max(E, (X, = X,), &,(%, < X,));

Go(X; 1 X,) = min(&z(xl —>X,) &2()(1 <« Xz))-

Cdopmupyem Terepb K03 UIICHTH CBSI3M Ha 0ase
nokazareneit (1)—(2). Jlmst storo ompenenanM CHadamia
JIMaTa30H H3MEHEHMs MoKazaTelst csazu C, (X, — X,) .

Hawnmenbiiee 3HaYeHHE 3TOTO MoKa3aTest
JIOCTUTACTCS B CIlydac HEBO3MOXHOCTH TIpPEICKa3aHUsA
3Ha4YeHUs mapaMeTrpa X, [0 3HAUEHUIO Iapamerpa X,
OTOW CHUTyaIlil COOTBETCTBYET CIIydail pPaBHOBEPOAT-
HOCTH BCEX BO3MOJKHBIX 3HaueHHMH X, I Jroboro u3

BO3MOJKHBIX 3HaueHuil X, , TO ecTb IpH

i= . J=14n,, i=1
plj nlnz J 2 1
IIpu atom
1 . —
max p;=——, I=1n,;
i=Ln, nn,
1 1 —
= | :11
Z plj Zl nlnz nl 1
CrnetoBaTesbHO,

N %1”2_&_ 1 1

1
Qz(xlﬁxz)min:_z _n 'n n :
%1 1 2 2

1 i=1
B To e BpeMst MakCUMabHOE 3HaYSHUE MTOKA3aTeNs
C,(X;,—> X,) nmocrhraercss B TOM Cllydae, Koria

3HaueHHe MapaMmeTpa X, € BEpOATHOCTBIO 1 ompexenseT
3Ha4YeHHe mapamerpa X,, TO €CTh €CJIH BBINOJNHICTCS
COOTHOLIIEHHE

rl.nlanx plj pl 1 1' nl'

Takxum oOpazom,
1 )
Co0X, = Xy == D 2 =1,

Uraxk,

L(X, > X,)e| —

s mepexoma k wmHTepBamy [0, 1]
C, (X, > X,) smauenue C,(X;—>X,)

pesyabtar Ha C,(X; — X,)

BBIYTEM U3
min M Dazaenum

- Cz(xl - X2)min , 110CiC
9ero BBIIOJHIM HEKOTOPBIE PpeoOpa3oBaHus:

max

20

Bicnux HTY «XIII». 2015. Ne 58 (1167)



ISSN 2079-0023 (print)
ISSN 2410-2857 (online)

CucmemHuil ananiz, ynpasinHs ma iHopmMayiiuni mexHono2il

n MaXpy g

Iyt 1

CZ(X1_>X2)_C2(X1_>X2)min _ n = Pi. n,

QZ(Xl_)XZ)max_gz(xlﬁxz)min 1_i
nZ
i n Tl%plj _&
P ) TP 1)
1_i nl(nZ _1) i=1 Pi. n,
r]2
N max ij
="M >In, i P ~1].
nl(nz _1) i=1 Pi.

B pesynbrare moiydaem CieAyromuid Ko3GQUIUESHT
CTETICHH CBSI3H:

nooof maxpy
X, = X,)=——2—3n, 2 g,
Ca(Xy > X5) nl(nz—l); Y

Ero BbIOOpOUHAsE OLIEHKAa MOKET OBITh IPEICTaBIEHA
CIEIYIOUIIM 00pa3oM:

. n n [ MaxXmy
Q4(X1 - xz) :—ZZ nzL_l :
n1(n2 _1) i=1 m;,

AHaNOrMYHO MOXXHO TOCTPOUTH KO3 HUIMECHT
CBSI3M, OTpaXaloLUIMH BiIUsHUE Iapamerpa X, Ha
napameTp X, !

nooo[ maxp;
1 =1,
Ca(Xy e Xp)=———% | n—=2——1 |,
n, (n1 -1 =1 Pj.

a TaKKe arpernpoBaHHbIe KO3()(OUINCHTHI CBSI3H:

(X, 2 X ) +C (X < X,)
5 ,

Go(X 1 X,) = max(€4(xl — X,), ,(X; < Xz));

Qlo(xl : Xz) = mi”(C4(X1 - Xz)a C4(X1 <« Xz))'

Ge(X, 1 X,) = s

Wx BBIOOPOYHBIE OIEHKH OMPENEINSIOTCS CIEoYIo-
MU BBIPKCHHUSIMHU:

. noow maxm,
Ca(Xy = Xp) =—— -1,
4\ N1 2 nz(nl—l),Z:l: 1 .

)= G2 X)+E (XK < Xs)

&.JS(Xlx 2

Go(Xy1X,) = max(é4(xl - X5), &4(X1 A Xz));
800X, 1 X,) =minG, (X, = X,), £, (X, < X,)).

Ecmn paccMaTpuBaTh BBEACHHBIC BBINIC ITOKA3aTEIIN
CTETIEHH CBA3HM MEXKIY ABYMS apaMeTpaMH Kak (yHKIWH,
apryMmeHTaM#i KOTOPBIX SABJISICTCA BEJIMYHMHA max p” (I/IHI/I

j=Ln,

max p;; ), TO MOXKHO OTMETUTh JIMHEHHOCTH THX (yHK-
i=lLn;

nui. PaccMOTpUM HECKOIBKO MHOM MPUHIUI IOCTPOCHHUS
[IOKa3aTeJIsl CTENEHU CBSA3K MEXy ABYMs IIapaMeTpaMHu.
Kak u panee, B KauecTBe apryMeHTa (pyHKIWH IS
MOKa3aressl, OTPaXKaoLmero BO3MOXHOCTb IPEICKAa3aHUsL
3Ha4yeHMs napaMerpa X, [0 3HAUEHUIO Iapamerpa X,,

BO3BMEM BEMUMHY Maxp;, i=1n,, Kotopas u3menser
j=Lny

CBOC 3HAYCHHWEC Ha HHTEpBAJIC OT p—'
2

MOXHOCTH TIpeACKa3zaHusd) 10 P;. (caydail abCcoMOTHOM

(cnydaii HEBO3-

OTIPEJICNIEHHOCTH) BKITIOYUTEIBHO.
PaccMOTpUM  3JIMIIC, ONUCBIBAEMBIN  CIEAYIOIIUM
YpPaBHEHUEM:

Pi.
MaxX Py~ (y, —1)?
—1n, , - —
5 e =1,i=Ln.
P,
Pi——
n2
I'paduueckoe  oToOpaskeHHE  3TOTO  AIIIMICA

MpUBEJCHO Ha puc. | (i obecrnedeHus HarJIAJHOCTH Ha

PUCYHKE UCIIOJIb30BAHBI PA3JIMYHBIC IIKAJIBI 1O IBYM OCAM

KOOpJWHAT).

p. ~maxp

JE

Puc. 1 — IlepBblit BapuaHT (GOPMHUPOBAHUS COCTABIISAIONICH KO PHIIMCHTA CBA3H
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OTMeTI/IM, YTO aprymMeHT max p” B JaHHOM CJiy4yac
j=Ln,

CYIIECTBYECT TOJIBKO Ha OTPE3KC H03TOMy

Pi.

' P
n2
4acTh JJJIMIICA CJIE€Ba OT €ro BEPTUKAIBHOW OCH CHM-
METpHUU (PU3NYECKU HE MOXKET CYIIECTBOBATD.

INony4yum BeIpaxkeHHe I Y,

Yiay =1F [1-

ITockonpky TpeboBanmeM K K03((HUIMEHTY CBI3U
SBJISCTCS NMPUHATHE UM 3HAYCHUH M3 OTpe3Ka YHCIIOBOM
ocu ot 0 10 1 ¢ ycTaHOBICHHEM (DaKTa OTCYTCTBHS CBSI3H
npu paBeHcTBe ero 0 M (akra HaIUYUs MOJHOU CBS3H
npu 1, Hac MHTEpeCyeT HUXXHSA YacTh NPABOH IOJOBUHBI
9JUTUIICA, IPEICTABICHHOrO Ha puc. 1. 3amuiueM BbIpaxe-
HUC I 9TOM YacTH JJUIMIICA U BBIIIOJHUM HEKOTOPbIC
peoOpa3oBaHMs 3TOTO BHIPAKEHHUS:

n, i

C&S(Xl - Xz) =1- ”1(”2 _1) -

Bri60opoyHas olieHKa 3TOro MoKa3aress HMEeT CIISAYIOMMil BUI:

Ny

A n,
Cs(Xy = Xz)zl_m;

PaccMoTpuM Temeph JIUIMIC, 3aJaBAE€MbId TaKUM

ypaBHEHHEM (CM. TaKKe pHUC. 2):
2

P; :
{gnﬁgjpn—n;] [nz ggggfpij—pi.j
Yig=l- l-~———— 2 11—~ 7 -
(6] p._pi. 2 piz.(nz_l)z
e n2
2
n, Maxp;—p;
PR _1>2_(2~,n2p1 ) _
nz -1 ? piz.
n, mﬂpij_pi.
ST P N P -1| =
nZ _1 pl.
2 (maxp;—p ?
BT PN S I I = R
nz_l n, Pi. n,

Torma ko3 duIeHT CBA3M, OTpaKAIOMINIA CTEIICHBb
BIUSIHUA TapaMeTrpa X, Ha mapamerp X,, MOXHO
chopMHpPOBATh KaK CpeaHee
TOKa3areneH y,

apupMeTHyeckoe Bcex

2 —
1_i B I;Df—n)z(pu pi. 1

n, Pi. n,

2 —
L) [remp.

n, m;, n,

Kak m y smnunca Ha puc. 1, y AaHHOTO 3JUIMIICA
apryMeHT rjnlaTx P;; dusMuecKH TaKKe MOXKET NPHHUMATH
=Ln;

2

Pi.
max p;——— , Pi.
i=Ln, n (y, —0) L — 3HAYEHMS TOJIBKO U3 OTpe3Ka | —, P;,
2 i =1,i=1n n
2 12 I
pi.
Pi——
n2
Yi
1
0
-1

Puc. 2 — Bropoit BapuaHT (GOpMUPOBAHUS COCTABIISAIONICH KO DHIIMCHTA CBA3U

2
(max pij_pi.j
j=Ln,

2
pi._&
n2

B stom ciyqae umeem: Y, =F [1-

,i=Ln,.
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B kadectBe cocraBisioniel kodpduimeHTa CBsI3U
OyneM paccMaTpUBaTh TOJIBKO BEPXHIOK 4YacTh JIEBOU

TIOJIOBUHBI DJIIMIICA:
2
(max le pi.j
i=Ln,
1

BemmonHuB  mpeoOpa3oBaHHsA, AHAIOTMYHBIE TEM,
KOTOpbIE OCYMIECTBIIANIUCH NpU (POPMUPOBAHUM IIOKA3a-
tens cremeHn cBssu C (X, — X,), momywaem cuenyro-

Yip) =

mee BIPAXKCHUC OJIT Y, @ .

1) [, ey
o= 1== = 1_L
Yo ( nz] P.

Vcnonp3ys 5TH BEIpaXKEHHS, MOTYyYaeM CJISIYIOIIUH
KOX(PHUIAEHT CBS3H:

n 2 max
n—zll 1_i 1= i
n,(n, 1) = n, Pi.

Ero BBI60pO‘IHa$I OIICHKA NMCCT BU:

n, < 1Y =1,
D & (“EJ 1w

Qe(x - xz)_

Q(X—)X)

Ny

n
X, X,)=1-—1
Cs( 1 2) nz(nl—l) =

n, e
n,(n, l)Z

=1

Go(Xy € X3) =—

Cﬂ(xl <_X2):

Kak KOMIIPOMHUCCHBIN IO OTHOIICHHIO K KO3 du-
mueHTaM cBs3u C (X, —> X,) u G (X, = X,) moxer
OBITH paccMOTpeH KO3((GULNEHT CBS3U, MOCTPOSHHBIH Ha
cpenHeM apudMETHYECKOM Y, BENMUHH Y, K Y,

i =1,_n1 (cM. puc. 3),

(X = Xy) + G (X, = X))

_&
G (X X,) = .

C BBIOOPOYHOM OIIEHKO

& (X, > X,) = Cs(Xy = X)) +86(Xy = X5)

2

Yi

maxp“
J=Lla

Puc. 3 — Cocrapisiomas arpernpoBaHHOro ko3dpuuueHTa
CBSI3H

AHAIIOTHIHO MOTYT OBITH TOCTPOCHBI KOAPQHIIN-
CHTBI CTENCHH CBS3M, OTPAKAMOIINE BIUSHUE MapaMmeTpa
X, Ha mapameTp X, :

2 maxpl] .
1_iJ L S

P

P, n

2
2 max p;;
1_i DL S
n P.;

CS(XI (_X2)+C.>6(X1 (_XZ)

1 UX BBIOOPOYHBIE OLIEHKU:

2

as(xl <~ Xz) =1-

n, e
Co(X, < X, )_ﬁz

=1

é7(x1 <_X2):

n 2 ii i
n,(n, —1)11( J m; n |

2
2 maxm;;
(1_iJ _ 1_‘1”1— ,
n, m. .

s (X, <= X,) + 8o (X, < X,)

Ecmu HalpaBJICHUE CBA3M HEU3BCCTHO, TO IIpejia-
racTCia UCII0JIb30BaTh TAKHEC K03(1)(1)I/IL[I/ICHTI:I CBA3U!

2

(Xl - X2)+C5(Xl <~ XZ)

Gu(X 1 X,)= s >
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GL(X i X,) = max(gk_’(x1 = X,), C (X, « XZ)), BoiBoabl. PaspaboTaHHple TOKa3aTenu CTEMEHU
CBSI3M MEXIy TapaMeTpaMd MOTYT OBbITh HCIIOJIB30BaHBI

(X1 X,) = min(@s(x1 = X3), Gs(X; < Xz)), IOpPH pEIIEHHH 3a4ad TPYIIMPOBKM IIApAMETPOB M
kinaccupukanun o0sekToB. IIpemmokeHHbIE MTOKa3aTeIH

(X, X,) = Go(Xy = X5) +Go(Xy = X,) , CTEIEHH CBSI3M OPUEHTHPOBAHBI HA HOMUHAIBHYIO IKAIY.

2 [ToaTOMy OHH MOTYT OBITh UCIIONB30BAHBI U MPH AHAIH3E

CHUCTEM rnapamMeTpoB, KOTOPBIC OIIMCBhIBAKOTCsA B

Gis(Xy 1 Xp) = max(ge(xl = X2), G (Xy = X,) ) ! MOPSIAKOBBIX IIKadax, IJs 4ero A0CTaTOYHO OCYIIECTBUTH

C—_,16()(1 : X2) — min(ce(xl N Xz): CG(X]_ <« Xz))' MEepexoJ OT MOPAAKOBOU HIKAJIbl K MIKaJIC HAMMCHOBAHUN
MOCPEACTBOM OTKa3a OT yU€Ta OTHOUICHUSA YIIOPAAOUYCHUA
. %)= G (X, = X,)+E, (X, < X,) 3HAUYEHUM, MPUCYIIETO0 NOPSAKOBBIM ILKAJlaM, U YYHUTbI-

G (X1 Xp) = 2 ' BaTh TOJBKO pa3jInuue 3HAYEHUI.
ng(Xl . Xz) _ maX(C7(Xl N Xz)v C7(X1 « Xz))’ CrnmMcok  JHTEpaTypbl: 1. Cokan P. P. Krnacrep—anamuz  u

KJIacCH(UKALWS: IPEANOCHUIKA 1 OCHOBHBIC Hanpasienust / P. P. Cokan

. /| Knaccuduxanus u xnacrep / pen. [owc. Bon Paiizun; IepeBOA C aHIIL

€19(x1 : xz) = mm(€7(xl - Xz)a Q7(X1 <« Xz)) 11. I1. Konvyosa; nox pen. 10. U. Kypasnesa. — M. : Mup, 1980. — C. 7—

19. 2. Kenoann M. /[ic. CTaTHCTHYECKUE BHIBOIBI M CBSI3H : TIEpP. C aHIJL

U UX BLIGOpO‘IHLIe OLICHKHU: | M. [{nc. Kenoann, A. Cmioapm | nep. JI U. Famvuyx, A. T. Tepéxun;
. pexn. A. H. Koamozcopos. — M. : Hayka, 1973. — 899 c. 3. Enuceesa U. U.

(X, = X)) +C (X, « X,) Craructuyeckye MeToibl u3MepeHus csseit / M. U. Enuceeea. — JI. :
) W3n-Bo Jlenmurp. roc. yH-ta, 1982. — 136c¢. 4. Enuceesa U. U.

2 I'pynnupoBka, Koppesnsuus, pacro3HaBanue oopazos / U. U. Enuceesa,

&.:ll(xl : Xz) = CS

R n n B. O. Pykasuwnukos. — M. : Cratuctka, 1977. — 144c.
C(X, X)) = maX(C5(X1 = X,), E (X, « Xz)), 5. Benmyens E. C. Teopust BepostHocteii / E. C. Benmyens. — M. :
Hayka, 1969. — 576 c. 6. @ennep B. BBeneHue B TeOpHIO BEPOSATHOCTEH H
~ . — minl? p ec TNpWIOKEHHs : B 2 T. : mep. ¢ aHri. / B. @emnep / mep.
g13(X1 ) XZ) - mln(CS(X1 - XZ)’ €5(X1 < XZ))’ IO. B. Ilpoxopos. — M. : Mup, 1984. — T. 1. — 528 ¢. 7. 'mypman B. E.
n A Teopusi BeposATHOCTEH W MaTeMaTuueckas cratuctuka / B. E. I'mypman.
N ) (X, = X,)+C (X, < X,) ~M. : Bere. k., 2003. — 479 c.
G(X 1 X,) = 5 )
Bibliography (transliterated): 1.Sokal, R. R. Sokal, R. R. «Klaster-
R ~ ~ analiz i Klassifikacija: predposylki i osnovnye napravlenija.» Edited by
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