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2. AHAJIU3 CBSI3EN MEXIY
HOMUHAJIBHBIMMU TTPU3HAKAMMU

2.1. AHAJIN3 HOMHUHAJIBHBIX JAHHBIX KaK OJIHA U3
IJIABHBIX 32/124 COIIHO0JIOTa

B marmHOM pazgene MBI KOPOTKO MOKaXXeM, YTO HOMHUHAJIbHBIE
JIaHHBIE — TJIABHBIH WHTEPECYIONTHH COIMOJIOTa BUA MCXOIHONH HHQOP-
MalW¥; a aHaJu3 CBSI3eH MEeXIy NMpHU3HAKaMW — TJIAaBHBIM BH]I 3a1ad,
BCTPEUAIOIIHUICS MPAKTHYECKH B JIFOOOM SMIHUPHIECKOM COIMOJIO-
THYECKOM HCCIIEIOBAHUH.

2.1.1. Poaib HOMMHAJBHBIX JAHHBIX B COIMOJIOTHH

Ponb HOMHHANBHBIX JaHHBIX B conuosiorun orpomMHa. OOBICHUTH
9TO MOXHO CJIEIYIONIMMH (B3aMMOCBS3aHHBIMU) MPUYHHAMH.

Bo-nepBbiX, IMEHHO HOMUHAJIbHBIC JIAHHBIE Yallleé BCETO HCIOJb-
3yIOTCSl COI[MOJOTaMH. BeposTHO, 3TO MOXHO OOBSICHHUTH CPaBHHU-
TEJILHOW MPOCTOTOW MX TIONYYEHUS, €CTECTBEHHOCTBIO MHTEPIPETAIIHH,
WHTYUTUBHON YBEPEHHOCTHIO B COCTOSITEILHOCTH TIOCIIETHEH.

Bo-BTOpBIX, HOMUHAIILHBIC JIAHHBIC SBISIOTCS OoJiee HAJCKHBIMH,
YeM JaHHbIE, MOJYYEHHBIC IO INKaJiaM Oojiee BBICOKOTO THUIA, B TOM
CMBICJIC, YTO 32 HUMHU OOBIYHO HE CTOST TPYJHO MPOBEPSEMbIE MOJEIU
BOCHIpHATUS (MMEEeTCS B BHJY BOCIPHUSITUE PECHOHJECHTOM Mpejia-
raeMbiX €My JJIsi OI[EHKH OO0BEKTOB, CYXKJICHUW, MHCHUH U T.I.; O
MOJIEIISX, MPEIIOoNaraeMblX U3BECTHBIMH METOJAMU NIKATUPOBAHUS CM.
[ToncroBa, 1998]), u, B COOTBETCTBHH C ITHM, IIPH WX WHTEPIPETANH
HE UCIOJB3YIOTCS CIOXKHBIC, U 3a4aCTyI0, COMHUTEIbHBIC JIOMYIICHUS.
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B-TpeTpux, B MeTOZaX, UCIIONB3YEMBIX JJISl aHAIM3a HOMHHAIBHBIX
IaHHBIX, OOBIYHO OBIBAIOT «3aJOKEHBI» MOJIENH, HE BBI3BIBAIOIIHE
COMHEHUS, OTBEUAIOIINE €CTECTBEHHOHN JIOTHKE COIHMOJIOTa, M3ydaro-
mero cobpanHyoo MHGOPMANHUIO «BPYUYHYIO», 0€3 HCIIOIb30BAHUS
mateMaTuku 1 OBM. Hazgeemcs, 4To Bce CKa3aHHOE HMIKE ITO3BOJIMT
YUTATENI0 B 3TOM YOEIHUTHCS.

3nmech caemaeM Heboapmoe oTcTymiaeHue. Cpeau COIMMOJIOTOB
OBITYeT MHEHHE O TOM, YTO JOCTH)KEHHE WHTEPBAJIBHOTO YPOBHS H3-
MEpeHHUs BCET/a SBISIETCS JKeIaeMBbIM, ITOCKOJBKY pacIINpPsieT BO3-
MOXXHOCTH HCCIEeIOBaTelNs, 1aBas eMy OCHOBAHHUS HCIOJBH30BaTh
TPaAUINOHHBIE METOJBl MAaTEMAaTHKO-CTAaTHCTHYECKOTO aHaIn3a
naHHeIX. C OTHOW CTOPOHBI, 3TO, KOHEYHO, TaK: MOJOOHBIE OCHOBAHHUS
NIEWCTBUTENHFHO MMEIOT MO co00# MOYBY (XOTS HAAO MMETh B BUIY,
YTO ¥ MHTEPBAJIbHBIC JaHHBIE — HE COBCEM YHCIIOBBIC U IMIOATOMY K HUM
MPUMEHUMBI HE BCE yNOMSHYTHIE TpaJuIHOHHBIE anropuTMsl). Ho,
C IpyTOi CTOPOHBI, OCTAETCS BOIPOC O TOM, HE CIHIIKOM JIH JAOPOTa
COOTBETCTBYIOIIAs I[€Ha, HE 00OECIEHNUBACTCA JHU MOJYYEHHOE TMpeu-
MYIIECTBO HECOCTOSITENFHOCTHIO aHAIM3UPYEMBIX NaHHBIX. [locinennee
cooOpakeHHe HACTOJLKO Ba)XHO, YTO HEKOTOPHIC aBTOPHI BOOOIIE
MoJaraloT, YTO B COLHMOJOTHU TOJBKO HOMHHAJBHBIE IIKAIbl UMEIOT
nmpaBo Ha cymectBoBanue [UecHokoB, 1986]. M mpuHATE 3TO C000-
pakeHHe BO BHIMAaHHE MMEET CMBICI emle UM MOTOMY, YTO JJISl aHaIHu3a
HOMHWHAJIBHBIX JAaHHBIX UMEETCS MHOTO JOCTAaTOYHO 3()(PEeKTHBHBIX
METOOB.

2.1.2. CooTHOLIEHHE MEKY NPUIUHHO-CJIEICTBEHHBIMU
OTHOLIEHUSIMH U (popMaJILHLIMHM METOIAMHU UX U3y4YeHHS

I/I3yquI/Ie CBs3CH MCXKAY INCPEMCHHBIMH, KaK IMPABUJIIO, UHTCPCCYCT
uCcCjacaoBaTciii HE CaMO I1I0 ce6e, a KaK OTpaXC€HUC COOTBCTCTBYIOIIUX
MNPpUYUHHO-CIICACTBCHHBIX OTHOIIICHUH. Hpe,Z[CTaBJ'I}ICTC}l HU3JIUITHUM
JA0Ka3aTCJIbCTBO AKTYAJIbHOCTHU COOTBCTCTBYHNOIIUX 3aJayd, UX BaXK-
HOCTb IJIA mr000ro COIIMOJOIrNYCCKOro MCCJICaOBaHUsA. O}_'[HaKO npu-
YUHHBIC OTHOHICHUSA NpPU U3YUCHUU COLHAJIBHBIX SIBIICHUI HE yAacTCd
BBIACIUTE B KYHUCTOM» BHIC. COL[I/IOJ'IOI‘ MOXET Ha6J'IIOZ[aTI: TOJBKO
COOTBCTCTBYIOIINUEC CTATUCTUYCCKUEC 3aKOHOMCPHOCTU (CTaTI/ICTI/ILICCKI/Ie
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CBSI3M), B KaUeCTBE M3MEpPHUTENel KOTOPBIX W BHICTYNAIOT M3BECTHHIE
MoKa3aTenu CBSI3H ([ajee MBI YBUIWM, B Y€M MMEHHO NPOABISAETCS
CTAaTHCTHYHOCTh MHTEpPECYIOMMUX Hac cBs3el). To ycroliumBoe, He-
00xoauMoOe, UTO CKPBIBACTCS 3a KaXIbIM KodddummenToM (wiu 3a
CHCTEMOW TaKWUX KOA()PUIMEHTPOB) 3a4aCTYIO OKA3BIBACTCS BO3MOXK-
HBIM OTOXKJECTBHUTH C COOTBETCTBYIOIIEH MPUYMHHONW 3aBUCUMOCTBIO.

I[lomuepkHeM, OJHAKO, — MOHITUS «IIPUYNHA» U «CIEICTBUE» B
MPUHITUIIE HE MOTYT OBITH (popManm3oBaHbl. Hukakas mMareMaTnka He
MOJXKET HaM J0Ka3aTh, YTO TAKOW-TO MPH3HAK CIYyXHUT NPHUINHOU
(crencTBHEM) TOTO WIIM MHOTO SIBICHHS. MOXXHO MPHUBECTH Maccy IpH-
MEpOB, KOIJa HaJIU4yue Aa)Xe CaMOW CHIBHOM CTATHCTUYECKOW CBSI3U
COBEPIIEHHO HE 03HAYAeT HAJTUYHWE COOTBETCTBYIOIIEH MPUUYWHHOU
3aBucuMoOcCcTU. Hampumep, y nrojaei, kak npaBuio, OJHOBPEMEHHO
MOSIBIIIETCS JKeJaHWE HANETh JETKOe IJIAaThe M MOWTH MCKyNaThCs He
MOTOMY, YTO OJAHO MPHYWHHO OOYCIIOBIMBAET APYroe, a IMOTOMY, 4TO
00a 3TH XKemaHUs BBHI3BAHBI OJJHUM H TEM € O0CTOATEIHCTBOM —
HACTYIUJIEHUEM >XapKoH moronbl. Jpyroit mpumep: nBa CTyJAeHTa OJ-
HOBPEMEHHO BJPYT MPOSBISAIOT HEOOBIKHOBEHHYIO TATY K 3HAHUIM
WJIH, HAIIPOTUB, CTPEMSTCS OTIBIHUBATH OT 3aHATHH HE MOTOMY, YTO
OJWH Ha APYroTo MPHUYHHHO BO3JAEICTBYET, a MOTOMY, YTO CECCHUS Y
HUX B OJIHO M TO K€ BPEMs — OJHOBPEMEHHOE MPUINHHOE BO3ZCHCTBHE
TpEThEeTO MpH3HaKa Ha KaXIbIM M3 ABYX AaHHBIX BBI3BIBAET CTa-
THCTUYECKYIO CBSI3b MEXAY NAaHHBIMH Npu3Hakamu. llomoOnbIe cTa-
THCTUYECKHE, HE SBIAIONIMECS MPUINHHO-CIEACTBEHHBIMH, CBA3H B
IUTEpaType HOCSAT Ha3BaHUE JIOKHOU Koppensuuu. Hazpanue He
OYEHb yJa4HOE — KOPPEeIAusA-TO (T.e. CTATUCTHUYECKas CBS3b) KaK pa3
WCTHUHHA, JIOXKHO — MPUYWHHO-CJIEICTBEHHOE OTHOIICHHUE.

Wrak, MmareMaTH9ecKre METOABI MOTYT JIMIITb HABECTH HAC HA MBICIb
0 CYIIECTBOBAHWHM NMPUYMHHBIX OTHOIIEHWH, 3aCTaBUTHh OBITH Oosee
YBEPEHHBIMU B CBOMX IPEIOIOKEHUSIX M, HAIPOTHB, YCOMHUTHCA
B HUX, CKOPPEKTHPOBATh CBOW alpUOpPHBIC MPEICTABICHUS HIN IaKe
COBCEM OTKa3aThCid OT HUX. TeM He MeHee, TepPMHUHBI «IPUYWHAY U
«CHECTBHE)» YaCTO YHOTPEOISIOTCA MPHU MaTeMaTHYEeCKOM aHalln3e
COLMOJIOTHYECKAX NaHHBIX. OgHAaKO OOBIYHO OHHM OTPAXKAIOT JIUIIb
arpUOpPHBIE MCCIEAOBATEIBCKIE MPEAONIO0KEHASI COOTBETCTBYIOMIETO
nJiaHa.
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IIpaBna, B 0HOM M3 U3BECTHBIX BETBEM MHOTOMEPHOTO CTATHCTH-
YEeCKOr0 aHajn3a — TaK Ha3bIBAEMOM NMPUYMHHOM (ITyTEBOM) aHAIH3E
[Xetic, 1981] TepMuH «IIpUYWHA» HCIIOIB3YETCSI UMEHHO KaK HEUYTO
¢bopManbHO Hemokazyemoe. B ero pamkax crmenmaibHO H3Yy4aroTCs
CATYyallu C JOXHBIMH KOPPENAIMUAMH, MOAPOOHO paccMaTpuBaeTCs,
KaK CJIOXHBIE, OTIOCPEIOBAaHHBIE I[EMOYKH MPUYNHHBIX OTHOIIECHUU
MOTYT OOBSACHATH MX HAIWYHE, MO3BOJISIET TOHATH, 32 CUET Yero WHOT/Aa
MEXAYy KaKHMH-TO TMPHU3HAKaMH MOXET OBITh CHIIbHAS CTaTHCTHYEeCKas
3aBHCUMOCTH MPH MOJIHOM OTCYTCTBUU NMPUUYUHHO-CIEACTBEHHOM,
KaKHMH CIIOKHBIMU OTIOCPEIOBAaHHBIMU MPUYMHHBIMH OTHOIICHHUSIMHU
3Ta CBS3b MOXET OOBSICHATHCA.

2.1.3. O nonsiTuM TA0JIMIbI CONPAKEHHOCTH

[IpencrapnisieTcss €CTECTBEHHBIM HCIOIB30BATh JJIsi OIICHKH CBS3CH
MEXJy NMpH3HAKaMH TaK Ha3blBacMble YaCTOTHBIC TaOJUIIBI, WU
TaOIUIBI CONMPSHKEHHOCTH (IO CYIIECTBY MBI O HHUX YK€ TOBOPMIIH —
3TO BBIOOPOUYHBIC ONEHKH BEPOSTHOCTHBIX paclpeeIeHHH MHO-
TOMEpHBIX CIIyYaiHbIX BEJIHMYWH; Tak, B Tabuuue 3 yactu | nmpuBeneH
npuMep pacrpeeneHus sl TBYMEpHON BETUYHHBI). 3aMETUM, YTO
MOCJeIHUN TEPMHUH 0053aH CBOUM IPOUCXOXKJICHUEM HMEHHO TOMY
00CTOSITENIBCTBY, YTO HAa OCHOBE aHaJIM3a IMOJOOHBIX TaOJIHI] MOXHO
CYJIUTh O COMPSKEHHOCTH (COBMECTHOM BCTPEYAEMOCTH) KAKHUX-TO
3HAYCHUUN OJIHUX NPU3HAKOB C HEKOTOPHIMU 3HAYCHUSIMHU JPYTHUX
npu3HakoB. Kak MBI yBUAUM, CBS3b MEXJy HOMUHAJILHBIMHU TPU-
3HaKaMH, COOCTBEHHO TOBOpsI, U BBIpa)caeTcs B BUJIE MOJOOHBIX
CONPSKEHHOCTEH.

[Ipenamonoxum, 94T0 Mbl UMeeM JiBa npu3Haka X U Y, NEpBbIA U3
KOTOPBIX MPUHUMAET «M» 3Ha4YeHWH 1, 2, . . ., I, a BTOPOH — «C» 3Hade-
HEU# 1, 2, . . ., C. HazoBeMm nByMepHON TaONUIEH COINPSIKECHHOCTH
(nByMepHOW YacCTOTHOW TabiWIei) HEKOTOPYIO MaTpHIly, Ha Imepe-
CEYCHHUH I-d CTPOKH H j-rO CTOJIOIa KOTOPOHW CTOUT YHCIIO n, , 03-
Hayalee KOJIUIECTBO 00HEKTOB, 00aMaloNUuX i-M 3HAYEHUEM
MEPBOI0 MPU3HAKA U j-M 3HaueHueM Broporo (i=1,...,rj=1,...,C)
(ucronpb30BaHKUE JTATUHCKUX OYKB I M C B YKA3aHHOM CMBICIIE MPUHSTO
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B JIUTEpaType; 3TH OYKBBI CONMPSATAIOTCS C AHTIMACKAM CIIOBAaMH raw U
column, 03HAYAOIIUMHU «CTPOKA» H «CTOJOEI COOTBETCTBEHHO; 3TO
HE IMMO3BOJIICT HaM 3a0bIBaTh, YTO 3HAYEHUS OJHOTO MpH3HAKa
OTBEYAIOT CTPOKaM TaOJUIBI CONMPSHKEHHOCTH, a APYroro — CTOJIONaM).
Jdpyrumu cinoBaMu, TabiaHIa CONMPSHIKEHHOCTH BBITJISIUT TaK:

Tabruya 6
OO0umii B Ta0/IMIBI CONPSZKEHHOCTH
n, N, ... N,
n,, n, ...nNn
21 122 2¢
[nl =
nrl r]r2 nrc

OOBIYHO €¢ MPEICTaBIAIOT B HECKOJIBKO WHOM BHIE, C SBHO 0003-
HAaYCHHBIMM HAaMMCHOBAHUSIMH NPU3HAKOB U MX 3HAYCHHH M BBIIHU-
CaHHBIMH MaprUHaJIbHBIMH CYMMaMHU:

Tabruya 7
OO0mmii B Ta0/1M1bI CONPAKEHHOCTH
X Y MapruHaist
1 2 i c 110 CTPOKaM
1 Nt N2 Nqj N1c nq.
2 N21  N22 Nn2j N2c Na.
i Ni1 Ni2 Nij Nic n;.
r Nr1 Nr2 Nij ... Nrc Nr.
Maprunans Ni N2 .. Nj .. N n
0 crosduam

IlpaBeiii kpaiiHuit cTONIOEIT 00PA3YIOT CTPOKOBBIC MapTHHAJIBHBIC
CYMMBI (MapruHaibl M0 CTpokam). BenmuunHa N, paBHa Cymme diie-
MEHTOB - CTPOKH (T.e. UHCIy T€X OOBEKTOB, JJISI KOTOPHIX MEPBHIA
NpU3HAK MpUHHMaeT 3HaueHue | ). HuxHss cTpoka oOpasyercs
CTOJIOIIOBRIMH MapruHaJbHBIMH CyMMaMu (MapTHHAJIaAMH IO CTOJIO-
1am). Benmmannaa N., paBHA CyMME JJICMCHTOB j-ro cronbua (T.e. 4HCIy
TeX OO0BEKTOB, JIISI KOTOPBIX BTOPOI MPU3HAK NMPHUHUMAET 3HAYCHUE j).
N — 00BeM BEIOOPKH, OH PaBEH CyMME MapTHHAIOB IT0 CTONOIaM (JIn0o
10 CTpOKaMm).
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B mocrneaHue rojisl B JIMTEpAaType BCE 4Yallle UCIOIB3YETCs pac-
NIUPUTENbHOE MOHUMaHUE TAaOJIHIBI CONpPsKeHHOCTH. [Ipenmona-
raercsi, 9TO B Ka4eCTBE €€ JJIEMEHTOB MOTYT (UTYpPHPOBaTh HE TOJHKO
4acTOThl, HO ¥ MHOTHE JpyTrue 4Yucia: CKaxeM, B KJIETKaxX MOJo-
BO3pacTHOW TaOIHIBI MOTYT CTOSTh CpPEIHHE 3HAYCHUS 3apIiiaThl
TexX JJel, KOTOpble XapaKTEepH3yIOTCS OTBEYAIONHM KIETKE
3HAYCHUSIM I0JIa ¥ Bo3pacTta. TakuM ke oO0pa3oM B KIETKH TaOIHIIBI
MOTYT OBITH TMOMEIICHBI CPEeNHHUE APYroro poxa (Moaa, MeauaHa),
TIIACTIEPCHUH, BETUIMHBI OTKJIOHCHHUH OT CPEIHHUX IO CTPOKe (CTONOIY),
pasHHIA MEXITY dSMIUPUICCKON M TEOpEeTUIECKOH JacToTol (cM. m.2.2.1)
u T.1. [PoctoBueB u mp., 1997, ¢.177-179]. O TOoM ke pacuiupuTeI-HOM
MOHUMAHUHM TaONHIBI CONPSIKEHHOCTH TOBOPHUTCS B ONHCAHHUHU
n3BecTHOTO maketa SPSS.

Hwuxe, npuBoAs MpUMEPHI, MOJ 00BEKTaAMH, YUCIO KOTOPBIX
MOJICUUTHIBACTCS MPU MOCTPOCHUH TaOIUIBI COMPSIKEHHOCTH, MBI
OyneM MMETh B BHAY PECIIOHICHTOB. XOTEIOCh OBI, YTOOBI YMUTATEIb
naBan cebe oTUeT B YCIOBHOCTU TAaKUX HMPUMEPOB, MOHHMAs, YTO
OTHIOJIb HE TOJBKO PECHOHJIEHTHl MOTYT HHTEPECOBATh COIMOJIOTA.

2.2. Knaccuduxkanms 3a1a4 aHaJIu3a CBA3el
HOMMHAJIbHBIX IPU3HAKOB

2.2.1. IlnaneKkTuKa B IOHUMAHUM IPU3HAKA U er0 3HAa4YeHUH

B 1.2.3 MBIl HayHeM OMHCaHWE Psja METOJOB aHalln3a HOMUHAIb-
HBIX JaHHBIX. [IpUlauM LENbHOCTh HANIEMY HM3JIOKEHHIO MyTeM
YCTAaHOBJICHUS CBS3M MEXJY dTHMHU METOJaMU MOCPEJCTBOM IIPO-
CICKHUBAHUS OTPEICICHHOI'0 POJICTBA 3I0KEHHBIX B 3THX METOJax
Mojeneit. CaenaeM 3TO MOCPEJCTBOM BBHIPAOOTKH €IMHOTO OCHOBaHUS
IS KJacCU(QUKAIUU BCEX PacCMaTPUBAEMbIX AJTOPHUTMOB, OCHO-
BaHUS, CBS3aHHOTO C ONPEJIEICHHON THIIOJOTHEH COIUOJIOTHYCCKHUX
3ajay.

[Ipemraraemoe ocHoBaHWE OyAeT ONMUPATHCS HA TO OOCTOSATEIHCTBO,
YTO JUIS COIMOJIOTa BaXKHO OCO3HAHHE HEOOXOJIUMOCTH ONpEAeICHHON
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IUATEeKTHKH B TOHHMMAaHWW NMPHU3HAKAa U €ro 3HAYCHUU: BBIJEIICHUE
CHTyalni, KOTJa OTAEIbHONH albTEPHATHUBE MMEET CMBICI MPUIATH
CTaTyC CaMOCTOSTEIFHOTO MPHU3HAKA.

IIpuBenem mpumep. Hac MoxeT mHTEpecOBaTh, KAKUM SIBIIETCA
OTBEUaroIlee PECIOHICHTY 3HaYeHUE MpPHU3HaKa «mpodeccus», a Mo-
JKET — SABIISAETCS JIM ATOT PECIOHACHT WM HE ABISIETCS yunTeneM. Bo
BTOPOM CJIy4dae MBI MPUIAIH CTATyC MpHU3HAKAa OJHOMY 3HAadYeHHIO
MpU3HaKa «Ipodeccus» — TOMy, KOTOPO€ Ha3BIBAIOCHh «ydHTENb». K
TaKOMYy TIEpEXOAy HAc MOJTAIKHBAET HE JKEIaHWE MMOOPUTHHAIBHUYATD,
a CTpeMJICHHE aJIeKBaTHO PEIIaTh CTOSAIIUE TMEpe]] COIMOIOTOM 3aJladm.
CxaxkeMm, u3ydasi CBSI3M MEXIY pacCMaTpPHUBAEMBIMH MEPEMEHHBIMHU,
MBI MOKEM IMPHUITH K BBIBOIY, 4TO Ipodeccuss HUKAK HE CBSA3aHA C
nmoyioM (3aberast BIepes, CKa)keM, YTO TaKOW BBIBOJ MOXHO CIEJIaTh,
HCIIOJIb30BaB KaKOW-IMOO0 M3 M3BECTHBIX KOA(D(PHUIIMEHTOB CBA3U, pac-
CUMTHIBAIOIIMXCS HAa 0a3e TaOJHIIBI COMPSIKEHHOCTH «IOJ—TIPOdecChs,
CKakeM, KpuTepuii «Xu-kBaapaTt», cM. m.2.3.1). Tem He MeHee, Ta xe
CTaTHCTUKA MOXKET HaM T'OBOPHUTH, YTO MOYTH BCE YUUTENS — KEHIIUHBI,
T.. 9TO COOTBETCTBYIOIIEE OTAECIbHOE 3HAUYCHHE MpU3HAKa «mmpodec-
CHUS» CBS3aHO C TIOJIOM. UTOOBI HE «YIMyCTUTHY 3Ty «JIOKAIBHYIO)» CBS3b,
MBI B JTOJKHBI PacCMOTPETh OTIEIbHBIN NUXOTOMHUYECKHUH MPU3HAK
«OBITh yuuTEIEM» C LENbI0 W3MEPEHHS BEIMYHHBI €r0 CBSI3U C MPH3-
HAaKOM «IIOJD».

Onucannoe TpeOOBaHME MOXXHO OO0OOIIUTH: CaMOCTOATEILHOM
MepEeMEeHHON MOJKET OTBEYaTh HE OJHO 3HAYEHHE HEKOTOPOTO MpPH3-
Haka, a couYeTaHHe TaKWX 3HAYEHWH (CKa)keM, NPHU PElIeHUH psia 3ajad
MMEET CMBICT OOBEIUHHUTH, YUUTENEH M Bpadeil BMecTe), KaxkI0e W3
KOTOPBIX COOTBETCTBYET, BOOOIIIE TOBOPS, CBOEMY HPHU3HAKY (O TaKHX
CUTYyaIuAX, KOTJa O0OBEJUHSIIOTCS allbTePHATHBHI Pa3HBIX MPU3HAKOB,
nmoier peus B 1m.2.5).

JBa cioBa o TepmuHax. B pabote [UecHokoB, 1982] mpemnaraercs
Ha3BIBATh 2100anbHbiMu KOIPOUIHMEHTH NMapHOW CBA3HM, PACCUUTHI-
BalOIIMECs HAa OCHOBE y4eTa BCeX Tpajaliii pacCMaTpUBAaEeMBIX MPHU3-
HAKOB, U JIOKAIbHbIMU — KOI(D(UIIUEHTHI CBSA3H, PACCUUTHIBAIOIINECS Ha
OCHOBE ydyeTa OJHOM rpajanuyd OJHOTO MpU3HAKa U OJHOH rpaja-
nuu npyroro. HaMm mpeacTaBiseTcs HENpHUEMIIEMBIM JIEJICHHE BCEX
MoKkaszaTesneil Ha TioOanbHBIE W JOKAIbHBIE, MOCKOJIBbKY NMPH TaKOM
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MOJIX0JIC U3 PACCMOTPEHUS (BO BCSKOM Cy4ae Ha TEPMHHOJIOTHYECKOM
YPOBHE), BBINAJAIOT CBS3U «IPOMEXKYTOYHBIX» BHUJIOB: Takue, KOTJa
YUYHUTBHIBAIOTCS HECKOJBKO Tpajanuili Kaxjaoro npuzHaka. OgHako
TEPMUH «JIOKaIbHAsl CBSI3b» MBI OyJeM HCIOJNB30BATh, IIOHUMAs O]
TaKOBOW CBSI3b MEXKJYy OTJIEIbHBIMH QJIbTEPHATUBAMHU.

3aMeTHM, YTO MPHUBEJCHHBIC BBIIIE COOOPAKEHUS UMEIOT CaMoe
HEMOCPEICTBEHHOE OTHOIICHHE K MPOOJIeMe COIUOIOTHYECKOTO H3-
MEpeHUs, K aHAIN3y NOHATHS «IIPU3HAK» U, B KOHCYHOM cUeTe, K
npoOieMe onepanroHalu3aluu MOHATHI, K U3YYEHHI0 TIepexojia OT
peanbHBIX MHOTOTPaHHBIX O0BEKTOB K MX Y3KOMY, BCerja orpa-
HAYECHHOMY ONHCAaHUI0O HabOpOM HEKOTOPBIX MPU3HAKOB (K «MBIII-
JICHUIO TIPU3HAKAMM», 110 BBIPAXKEHUIO aBTOpa padboTel [Hoams, 1993]).

OnucaHHBIE CHUTyallMd BO3HUKAIOT B CHIY TOTO, YTO, C OJHOH
CTOPOHBI, CAMO MOHATHE MPU3HAKA UMEET CMBICJI TOJIbKO MPH HEKO-
TOPOW OJHOKAYECTBEHHOCTH T€X OOBEKTOB, I KOTOPHIX 3HAYCHUS
IPHU3HAKOB BBIYUCIAIOTCS; C IPYTOM CTOPOHBI, — KaXXIOMy 3HAYECHHIO
MpU3HAKa OTBEYAET CBOE COOCTBEHHOE KadecTBO. [loHATHE OJHOKA-
YeCTBEHHOCTH OTHOCHUTENbHO. Ha pasHBIX 3Tamax HWcCClieJOBaHUS MO-
XKET BO3HUKHYTh MOTPEOHOCTh OJHOKAYECTBEHHBIE OOBEKTHI CUYUTATH
pa3sHOKaYeCTBEHHBIMU M Hao0opoT. Tak, BbIIEe MBI MOKAa3ald, 4TO
OBIBAIOT CUTYyallMU, KOTJa OJHOKAYECTBCHHBIMH O0BEKTaMU MBI
CYHMTaeM BCEX TE€X M TOJBKO TE€X PECHOHJICHTOB, KOTOPHIE MMEIOT MPO-
(deccuro yunrens. YenoBek ke ¢ mpodeccreld Bpada B TaKOH CHUTyarlu
OyaeT mMeTh Jpyroe kadecTBo. [Ipu M3ydyeHUH mpoOeM HHTEIN-
JUTEHIMN YYUTEIh U Bpad MOTYT CTaTh OJHOKauye€CTBEHHBIMH 00b-
ekTamu. Ecim ke MBI paboTaemM ¢ IpU3HAKOM «IIpodecchus» Kak eau-
HBIM [€JIBIM, TO TEM CaMbIM MOJIATAE€M, YTO STOT MPHU3HAK OTPAXKAET
CYIEeCTBOBAaHHE HEKOTOPOTO COIMAIBLHOTO MHCTHUTYTa M OJHOKAa-
YECTBEHHBIMH SIBISIOTCS BCE WICHBI TAKOTO OOIIECTBA, B KOTOPOM
3TOT MHCTUTYT UMEETCSI.

B o0ocHOBaHMM HEOOXOIMMOCTH «CKJIECHBAHUSA» OTAEIbHBIX
3HaYCHUH pa3HBIX (BOOOIE rOoBOpS) MPU3HAKOB IMPOCMATPHBACTCS
aKTYaJIbHOCTh PEIICHHsI CIeayIomeld mTpoOIeMbl COMHOIOTHIECKOTO
U3MEpEeHUs: 4TOOBl OTPA3UTh JATEHTHBIC CBOMCTBA 00BEKTa, MBI
BBIHYKJICHBI «BBIIIEPTUBATHY OTJCIbHbIC 3HAUCHHS PA3HBIX MMPHU3HA-
KOB, (GOPMHUPOBATH M3 ITUX «HAJACPTAHHBIX» 3HAYCHHUI pa3nu4yHbIC



172 Yacme 11

KOMOWHALNY, HANESCh, YTO KAKOE-TO COYETAHHE XOTSA OBl YaCTUIHO
SABUTCA MHIAUKATOPOM OMNPEAEICHHOTO MOBEICHH» 00BEKTa.

Hanpueiimee o0o6meHne TpeOOBAHUS CKICHBAHUSA OTICITBHBIX
rpamanuii TpUBOAUT K OCO3HAHUIO BO3MOXXHOCTH PAacCMOTPEHHS B
KadecTBe HOBOTO IMPHU3HAKAa HE COYETAHUS OTIECNbHBIX aJbTEpPHATHB, a
COUETaHUs HECKOJIbKHX MpHu3HaKoB. CoOTBEeTCTBYyIOIIee 0000OmMEeHnE
npoOIeMbl U3MEPEHUSI OYEBHUIHO: HOBBIM H3MEPSEMBIM MPU3HAKOM
ABISIETCS 371eCh KOMOWHAITNS MCXOMHBIX MPU3HAKOB.

IIpomomxast Ty e JOTHKY, €CTECTBEHHO NMPHUXOIUM K HEOOXOMIH-
MOCTH PAacCMOTPEHHS BCEX MPU3HAKOB Cpa3y KaK €AWHOW CHCTEMEI.

Brinenenne mepeynciIeHHBIX BO3MOXHOCTEH MBI OylIeM paccmart-
pHUBaTh KaK OCHOBY IJ JajbHEHIIero M3iIoXeHus (B 4acTHOCTH,
IS KilacCu(UKaIMu METO0B aHaln3a CBsI3eil HOMHHAIBbHBIX MPHU3-
HAaKOB).

Hrak, B COOTBETCTBUM C MpeJiara€Moil TOYKON 3peHUsi, KaxJbli
paccMaTpuUBaeMBIii METOJ MOKHO TPAaKTOBAaTh KaK peajn3allHio clie-
IyIOMEro IpoIllecca: BCEe MCXOAHbIE HOMHUHAJIBHBIE TMPU3HAKUA KaK OBI
«pacChHIMarOTCs» Ha OTHENbHBIE TPajalliii, KOTOPBIE 3aTeM IO-Pa3HOMY
KOMOWHHPYIOTCS, HA UX OCHOBE CTPOSTCS HOBBIE NMPU3HAKH, B3aNMO-
OTHONIEHUA KOTOPBIX najee mM3ydarorca. Kaxaplii MeTon aHamm3a
CBsI3€H HOMHHAJIBHBIX AHHBIX MPEAIAraeTcsi pacCMaTpUBaTh KaK METO.
MOUCKa JUO0 CBS3€W MEeXAYy Pa3HBIMU TpyHIaMd albTepHATUB, JTHOO
TPYNN adbTePHATHB, ONPEACIAIONINX HEKOTOpPOE MOBEJACHUE PECIIOH-
JICHTOB (3a7aBaeMo¢ pa3HBIMU crocob0amu). MeToabl CHCTeMaTH3H-
PYIOTCSl B 3aBHCHMOCTH OT OTBEUAIOIINX UM CIIOCOOOB arperupOBaHUA
OT/ENbHBIX aJbTEPHATHB B HOBBIE IPHU3HAKH.

Hcnonp3oBanue mpemiaraeMoro moaxoAa, Ha Hall B3TJIAI, IO-
OykJgaeT mccienoBarens He 3a0bIBaTh O CyIIECTBOBAHHW MHOTHX Me-
TOJOB, BEChbMa aJIEKBATHBIX COIIMOJOTHYECKUM 3axadaM, HO Mo
WCIIOJIb3yEeMBIX COI[MOJIOTaMH.

B nmanHOM pasnmene mMbl OyaemM paccMaTpUBaTh METOABI, KOTOPHIE
BKJIIOYAIOTCS B YKa3aHHYIO kiaccudukanuio. Ho mpexne, yem Ooiee
moApoOHO ee ommcaTh (4To OymeT caenaHo B 1.2.2.2), MpenCTaBIIeTCs
BAXHBIM PAacCMOTPETh OJWH MOMEHT, MO3BOJISIONIUNA JIydlle MOHSTH,
KaK MOJeJH, 3aJI0)KeHHbIE B MHTEPECYIOMINX HAC METO/aX, COOTHOCATCS
C MOJEISIMU IPYTHUX M3BECTHBIX METOOB aHajW3a JaHHBIX (0 APYTHX
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MOMEHTaX TaKoro poma cM. m.2.2.3).

HerpynHo 3amMeTHTh, 9YTO YIMOMSHYTHIE BBINIE 33/a9d (M OTBEYAIO-
e UM METOJBI), CBSI3aHHBIE C MOMUCKOM TPYIII albTEePHATUB, OIpe-
NETAIONINX HEKOTOPOE TOBEJEHUE PECIOHIEHTOB, OYeHb MTOX0XHU Ha
3aJla4M MOMCKa TOTO, YTO B MaTEeMAaTUYECKOW CTAaTHCTHKE (B YAaCTHOCTH,
B JMCIIEPCHOHHOM W PETPECCHOHHOM aHaIM3aX; ONMHCAaHWE MEpPBOTO
MOXXHO HaiiTm, Hampumep, B [CtaTucTHYeckue METONHL..., 1979], o
BTOPOM TIOMAET pedb B I1.2.6) HA3BIBACTCS 63aUMOOEUCHBUEM.

HanmoMauM, 94TO HCHONB30BaHME ATOTO TEPMHUHA IIPEIOaraer
BBIICJIEHNE CpPEeId BCEX MPU3HAKOB ACTEPMUHUPYEMOTO, 3aBHCHMOTO H
TPYIIBI IeTEPMUHUPYIOMHUX €T0, HE3aBUCUMBIX IPU3HAKOB (T0Jp00-
Hee 0 MoJoOHBIX TepMHuHAX cM. 11.2.5.3.1). «B3auMopelicTBue» o3Hada-
€T coYeTaHWe 3HAYCHUH HE3aBUCHMBIX NPHU3HAKOB, OMPEIEIIAIONINX
TOT WM WHOW ypOBEHBH 3aBHCHMOTO (3aMETHM, YTO B AMCIEPCHOHHOM
aHaJM3€ 3aBUCUMBIM MPHU3HAK MPEIO0JIaraeTcs KOJIMYECTBEHHBIM, T.€.
TakuM, 3HaYEHHUS KOTOPOTO TMOJY4YEeHBI, [0 KpaifHel Mepe, o0 MHTep-
BAJPHOMW IIKaJie; a COBOKYITHOCTh HE3aBUCHUMBIX MPU3HAKOB (UKCH-
pyercs). Hampumep, npu M3ydeHWH MUTPAIIMOHHOTO TOBEACHUS B3a-
MMOJIEHCTBHUEM MOJKET CIIYKHTHh CBOWCTBO PECIOHJIEHTa OJHOBPEMEHHO
OBITH MYXYWHOU (T.€. 00MamaTh, CKakeM, 3HaUeHHEM «1» MpHU3HaAKA
4 — «1mmom») W UMETh BhIcIIee oOpazoBaHue (T.e. 00JamaTh, HaIpUMED,
3HAaYCHHEM «5» Mpu3HaKa 6 — «o0pa3oBaHUE»), €CIIU ITO CBOMCTBO
JNIEeTEpMUHHUPYET KeJaHue 00Jamaronero UM 4ejl0BeKa yexaTh 3a
TpaHUILY.

Posib morcka B3aUMOJEHCTBUN B SMIIUPUUECKOU COIUOJIOTHUU BPSI
U MOXHO TpeyBeanunTh. OTHAKO MPENCTaBIAETCA, YTO MOTPEOHOCTD
MpPaKTHKHU JellaeT Ieieco00pa3HBIM PaCIIMPEHHE ITOTO MOHSITHA.
Jns Toro, 9TOOB MOSCHUTH, KAKUM CIIOCOOOM 3TO MOXKHO CHEJaTh,
MOTMBITAEMCS BIyMaThCS B CMBICI TOTO, YTO 3HAYHT JENaTh KaKHe-TO
BBIBOJIBI B TEPMHUHAX pacCMaTPUBAEMBIX (HOMHHAJIBHBIX) MPU3HAKOB.
BeposiTHO, McX0ng U3 3ApaBOTO CMBICHIA, TTOJOOHBIE BBIBOJBI AOJKHBI
MMEeTh BHUJ (MBI UMEEM B BUIY (OPMaJIbHYIO CTPYKTYypPYy TOTO CTaTH-
CTUYECKOTO YTBEPXKACHUS, KOTOPOE CIYKUT COIMOJIOTY OCHOBOW A
JaTbHEWUINX BBHIBOJOB O MPUYWHHO-CIEACTBEHHBIX OTHOIICHHUSX):

« 5-e 3HayeHHe §-ro MpHU3HAKa YacTO BCTpeUaeTcsd ¢ 3-M 3HAUEHHUEM
14-ro u 1-m 3HaYEeHWEM 2-TO» , «HU3 TOTO, UYTO 3-i MPU3HAK NMPUHUMACT
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2-¢ 3HaYCHUE OJHOBPEMEHHO C TeM, 4TO 4-i NMpUHUMAET 5-¢ 3HaUYCHHUE,
KaK MPaBWIO, CIAEAYET, 9TO 6- MpHU3HAK MpUHUMAET ITubo 2-e, 1ubo
3-e», «M3 TOTO, YTO 3-W NMpPHU3HAK NMPUHUMAET KaKkoe-Tu00 3HAYCHHUE,
KpoMme 2-To, clienyeT, 9To 7-i Impu3HaK NMpUHUMAET 4-¢ 3Ha4YCHUEe» U
T.I. (HageeMmcs, 9TO JUIsl IOHUMAaHUs CKa3aHHOTO He TpedyeTcst Oomee
KOHKpETHO (OPMYyJIHPOBATh MONOOHBIE YTBEPKIACHHUS: CKaKeM, YKa3bI-
BaTh, YTO 3-W NMpHU3HAK — ITO BO3PaCT, €r0 5-¢ 3HAUYCHUE — yKa3aHHe
TOTO, YTO BO3PACT KOHKPETHOT'O PECIIOHJCHTA 3aKII0YeH B MHTEpBAe
ot 35 no 40 ner u 1.1.).

(Beipaxkenust, momoOHBIE CPOPMYTUPOBAHHEIM, SBJISIOTCS HambO-
Jiee eCTECTBEHHBIMH IS coniosiora. OHM OTBEYAlOT CYTH HOMHHAIBHBIX
IIKajix, TOMY, 9TO KaXXJJ0€ 3Ha4YeHHEe MpHU3HaKa 03HadyaeT CaMOCTOS-
TEJIHbHOE aBTOHOMHOE KadecTBO 00bekTa. OJHaKO HMCCenoBaTeNnb 3ada-
CTYIO CTPEMHUTCS MO-APYroMy (popMyIHpOBaTH UCKOMBIE COZIEpPIKATEINb-
HbIE BBIBOJIBI, BOJBHO I HEBOJBHO BIIMCHIBAs WX B TPAAUIHOHHBIE
pPaMK{ KJIACCUYECKUX MATEMaTHKO-CTATHCTUYECKUX (POPMYIHPOBOK:
«TaKWe-TO NIBa MPHU3HAKA WMEIOT CHUIBHYIO CTaTUCTHYECKYIO CBS3BY,
«BTOPOM NMpU3HAK JIMHEHHO 3aBUCUT OT CEABMOTo» U T.I. MOXHO
MOKa3aTh, YTO Takue (OPMYINPOBKH TOKE MOTYT OBITH «IIEPEBEIECHBD)
Ha S3BIK HAITMX B3aMMOJICHCTBHIA.)

AnHanu3 mMogo0HOTO pojJa BHEIPAKECHUH 3aCTaBISICT CICAYIOIIAM
00pazoM 0b60Owums nousmue 83auUMOOeUCBUSL:

® COBOKYIHOCTH MPU3HAKOB-MPEIUKTOPOB OyJeM CUUTATH «IIJa-
BafoIel» (€CTECTBEHHO, — B TpeaelaXx MHOXKECTBa MPHU3HAKOB, 3a/laH-
HBIX B UCCIIEJOBAaHWH; HAIIOMHHUM, YTO B AUCIEPCHOHHOM aHAJIW3E
(hukcupyeTcst HeOOIBIIOE KOTMYECTBO MPU3HAKOB-TIPEIUKTOPOB H pac-
CMaTpPUBAIOTCS BCE BO3MOJKHBIE COYETaHUS MX 3HAUEHWH; CpEeIr ITHX
3HAYCHUH W WIYTCS B3aWMOJEWCTBHS); B YACTHOCTH, OyJeM IoJararb,
YTO KaKoe-TO COYeTaHHEe 3HAYEHUW OMHOT0o Habopa MpeauKTOPOB
MOXXET OTpPENeNsATh OJHO 3HAaUeHHe NMpu3HaKa-(pyHKIUH, a HEKOTOpOe
COUYeTaHWEe 3HAYCHHUH IPpyroro Habopa MpeauKTOpOB — APYroe 3HAUYCHHE
(hyHKIIMM; HAIpUMEpP, B A00ABIIEHHE K BBHICKA3aHHOMY BBINIE THIIOTE-
TUYECKOMY TPEINOI0KEHHIO O TOM, YTO Y MYXKYHH C BBICIIAM 00pa3o-
BaHWEM TIOSBIISIETCS JKEIaHWE MOKUHYTh Po/nHy, MOXKHO M0OaBUTH ellie
OJTHO TIPEIOJIOKEHHE — O TOM, YTO >KCHIUHBI, UMeromue Oojee AByX
JleTed, HapOTUB, BBICTYMAIOT IPOTHUB OTHE3/Aa 3a TPAHHUILY;
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e QOyjeM MoJiarath, 4YTO B3aUMOJICHCTBHEM MOXET OBITh HE TOJLKO
KOHBIOHKIIUS CYXJICHUW THIIAa «3HAYEHHE TaKOTO-TO MpPU3HAKA PABHO
TOMY-TO» (MMEHHO KOHBIOHKIIMEH CYXKJICHUH «UYEIOBEK — MYXUYHHA» U
«YEJIOBEK UMEET BbICIIee 00pa3oBaHUeE» SBISETCS CYXKICHHE «YEIOBEK
SIBJSIETCSI MY>KYHMHOM C BBICIITIM OOpa30BaHUEM»), a JIOOBIC JTOTHIECKUC
(GYHKIIMU OT TAKHX BBIPAXEHUHU (MIpejarojaraeM, 4To YUTaTellb 3HACT
oTpejieliecHUe OCHOBHBIX JIOTHYECKHX (DYHKIUN — KOHBIOHKITHH, JTHU3b-
IOHKIIUW, UMILTUKAUH, OTPHUIIAHUS; UCIIOJb3YEeMbIe 3]1eCh U HUKE
CBEJICHUS TI0 JIOTHKE MOXHO MOYEepIHYTh, Hampumep, U3 [bouapos,
Mapkun, 1994]); Hanmpumep, B3aUMOJIEHCTBUEM OyIeM CUHTATH CYXK-
JICHUE «YEJIOBEK SIBIIIECTCS WIM NEHCUOHEPOM, WM KEHIIUHON ¢ Ma-
JIEHBKUM peOCHKOM, HUIH He OM3HECMEHOMY, €CIIH JIIOAH, 00J1amarone
COOTBETCTBYIOIIIMMH CBOHCTBaMH, HE JKENAIOT MOKUIATh POJIHBIC MECTa;
(cpaBHMM TakXe C YIOMSHYTHIMH BBITIE «2-M 3HAUCHHEM 3-TO TIpU3HAKa
1 5-M — 4-ro, 1100BIM 3HaYCHHEM 3-TO, KPOME 2-TO»;) TaKOTO poja
GbyHKIMH OyIeM Has3bIBATh 00BACHAIOWUMU, UIU OemMePMUHUPYIOWUMU,
nonodceHuasMUY (8bipasicenusmu);, X OyJIeM ONMHCHIBATH TaK, KaK 3TO
0OBIYHO JieTlaeTCs B JIMTEPATYpEe: MCIONB3Ys JJIsl 0003HAYEHUST BXOJIS-
KX B HUX npusHakoB OykBy X ¢ uniexcamu (X,(2) & X (5), ] X,(2)u
T.11.).

e OyneM moJjaraTh, 4YTO Halle B3aUMOJCHCTBUE MOXET Ompeje-
JATh HE TOJIBKO HEKOTOPOE 3HAYeHUE HENMpEpBIBHOTO MpHU3HaKa (Kak
B JUCIEPCHOHHOM aHaJN3€), HO M JIIOOYI0 JIOTHUECKYIO (DYHKITHIO
3HAYCHUW MPOU3BOJBHBIX, B TOM YHUCJE JHUCKPETHHIX (B 4aCTHOCTH,
HOMUHAJIBHBIX) MMPU3HAKOB (Cp. YIIOMSHYTBIC BBINIC «3-¢ 3HAUCHHE
14-ro nmpusznaka u l-e — 2-10; 2-¢ unu 3-e¢ 3HaUYCHUE 4-TO NMPHU3HAKA);
KaKUM-JTH0O JpYruM o0pa3oM 3ajilaBaeMoe «IOBEJCHHE» PECIIOHICHTA
(mpuMepsl OyAyT NMPHUBENCHBI B 1.2.5, IpU OOCYXIECHHUU aJTOPUTMOB
THAID u CHAID); gactotry B Tabnuie COmpsKeHHOCTH (Cp. «5-¢
3HAYCHHE 8-T0 MPH3HAKa YaCcTO BCTpPEUaeTCA ¢ 3-M 3HaueHWeM 14-ro
U 1-M 3HaYeHUEM 2-ro»; 3TO MbI pacCMaTpPUBATh He OyJaeM; OJHAKO
MOJYEPKHEM, YTO peyb UJET 00 OYeHb aKTYalNbHBIX JUISI COIMOJIOTHH
3aJadax, pemaeMbIX ¢ MOMOIIBIO JIOTIWHEHHOTO aHanmu3a [AMNTOH,
1982]); a MoXeT M HUYETo HE ONpPENeIsiTh, HO TOTJa €CTECTBECHHO
TpebOoBaTh MPOCTO UCTUHHOCTH B3aUMOJICHCTBUS KaK JOTHYECKOM
(GYHKIUH; TO, YTO OMpeJeNseT B3aUMOJIEHCTBHUE, OyIeM Ha3bIBAThH
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00BACHAEMbIMU, ULU OeMEePMUHUPYEMBIMY, NOJONCEHUAMU, UX OyaeM
OTMHUCHIBATh OOBIYHO, MCHONB3YS AN BXOASAIIUX B HUX IMPU3HAKOB
OykBy Y C MHIEKCAMHU.

O moucke 000OMEHHABIX B3aUMOJACHCTBHN OyaeM TOBOPHTH KaK O
MOUCKE 3aKOHOMEPHOCTEN WIJIM JeTepMHUHAIU.

PaccMmoTpum emie ogHY CTOPOHY MOHMMAaHHS TEPMHUHA «B3aWMO-
NIEUCTBUE» — TO, KAKUM 00pa3oM MOTYT OBITH CBSI3aHBI OOBSICHSIONIEE
u o0BsacHsIeMoe mosioxeHus. OOpaTuM BHUMaHHE Ha HEKOTOPHIE
ACTEeKTHl MPHUBENEHHBIX BBHIIMIE (POPMYIUPOBOK THMHYHBIX COLHO-
JIOTUYECKUX YTBEPXKICHUN B TEPMHUHAX HCIOJB3yEeMBIX HOMHHAJIBHBIX
MPU3HAKOB. «5-€¢ 3HaUeHue §-TO MpH3HAKa YacTo BCTpevyaeTcs ¢ 3-M
3HadeHueM 14-ro m 1-M 3HaYeHHEM 2-TO», «HM3 TOTO, UYTO 3-i MPHU3HAK
MPUHUMAET 2-¢ 3HaYeHHE OJHOBPEMEHHO C TeM, 4TO 4-i MpUHUMAaeT
5-¢ 3HaUeHHE, KaK MPaBHJIO, CICAYET, 9TO 6-if MpU3HAK MPUHUMAET
6o 2-e, mubo 3-e». [IpeacTaBIsrOTCS OYCBUIHBIME MPUYHUHBI TTOSIB-
JIeHWs BBIJIETICHHBIX CJIOB B NMPUBEIEHHBIX BBIPAKCHUSAX. MBI HMeeM
JIeJI0 JINIIb CO CTaTHCTHYECKUMH 3aKOHOMEPHOCTSIMH, SBISIOIUMUCS
B ONpEJEICEHHOM CMBICiIe MpubmmkeHHpIMH. Hanmpumep, ecnu gaxe
BIIOJTHE MOKHO CYUTATh, YTO MYKYHHBI C BBICIIHM 00pa3oBaHHEM
UMEIOT CKJIOHHOCTH AMHTPUPOBATH, MPAKTUYECKH BCETrJla U3 3TOTO
npaBmwiIa OyayT WCKiIrodeHus. M Bcerga BCTaeT BOMPOC O TOM, KaKOBO
JOJDKHO OBITH KOJMYECTBO MOJOOHBIX MCKIIOYEHHUH JJISI TOTO, YTOOBI
MBI BCE-TaKH CUHTAIN HAWJAEHHYIO 3aKOHOMEpPHOCTHh 3aKOHOMEp-
HOCThIO. K 3TOMY BOmpoCy MBI HE pa3 OyaeM BO3BPAIIAThCS.

Kakx ¢opmanmzoBaTh BRIpaKEHUS «YaCTO BCTPEUAETCHA», «KaK
npaBuiio» u T.A.7 be3 dbopmanrn3zanuu Mbl HE MOXEM IIPOBEPATH
CIIPaBEIJINBOCTh PACCMATPUBAEMBIX CyXAeHHH. Dopmanu3amnus xe —
3TO (pparMeHT UCHOoIB3yeMor Mozaenu. OH pa3HBId B Pa3HBIX METOJAX.
Tak, B HEOJHOKPATHO YHIOMSHYTOM HaMH JUCIEPCHOHHOM aHalW3e
peyb UJET O CTAaTUCTUYECKOW 3HAYMMOCTU Pa3IMuUi CPETHUX 3HAYCHUH
BBIXO/JTHOTO NPHU3HAKA JJISI PECIOHIEHTOB, 00JaTalOMNX Pa3HBIMU
COYETAaHHWAMH 3HAYEeHUU MpeaukTopoB. Kak MBI yBUANM HIKE, B IpY-
TUX WHTEPECYIOIINX HAC alrOpUTMax 3aJeHCTBOBAHBI JPYTHE KPHUTE-
pun (0 HUX TOWIET pedb HUXKE, MPHU ONMHCAHUH COOTBETCTBYIOIIHX
anToOpUTMOB). BO3MOXKXHOCTh pa3sHBIX KPHUTEPHUEB TOXKE MOXKET pac-
CMaTpPUBATHCS KaK AJIEMEHT 00O0OMIEHHOTO MOAX0Ja K MOHWMAaHHIO
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B3auMmojecTBusg. OOCyXmas Mmoao0HbIe KpUTEpHUH, OyIeM TOBOPHTH O
(hopManM3aMu nOHAMUSL NPUOIUNCEHHOCU NCKOMOW 3aKOHOMEPHOCTH.

[Ipu TakoM MOHMMaHWHU B3aMMOJEHCTBUS MOXXHO CKa3aTh, YTO
TTOMCK B3aWMOJICHCTBUI Pa3HOTO pPOJaa CIYKHT OCHOBOW OOJIBIIMHCTBA
paccMaTpruBaeMbIX HAMH METOJOB aHallM3a HOMHHAJIBHBIX JaHHBIX. B
cremyromemM maparpade OyayT IPUBEICHBI IPUMEPHI.

2.2.2. Knaccuukanus paccCMaTpuBaeMbIX 3a1a4
¥ OTBEYAIOIIUX HM METO10B

Hwmxe B ckoOkax Obl OyneM yKa3blBaTh MPUMEPBl MaTEMaTUYECKHX
METOJI0B, HallpaBJICHHBIX Ha pELICHUE 3a]ay BBIACISAEMBIX KJIACCOB.
[Tpy mepBOM YTEHHH 3TO MOXKHO OIMYCTHUTH. MBI Ha3blBaeM KOHKPETHBIE
METOJBl YK€ ceifuac, 10 TOro Kak OHU OyAyT OIHMCaHbl (a cleayromue
naparpadsl OyIyT HOCBSIICHBl TAaKOMY OINHCAHWIO; cCaMU Ha3BaHUS
3TUX naparpadoB OTBEYarOT HA3BAHUSM BBIIEICHHBIX HIDKE KIAcCOB
3aj1a4), IO ABYM NPUYMHAM: BO-IIEPBBIX, JJISl TOTO, YTOOBI YUTATEb,
3HAKOMBIH C YyIOMHHaeMbIMH METOJAaMH, Jydlle MOHSJI Hally Kjac-
cupUKauio; BO-BTOPHIX, Mbl HAaJEEMCS,4TO YUTATENIb BEPHETCI K
HacTosieMy naparpady mociie IpoYTeHHsI BCe KHHUTH C LEbio Ooee
YETKO MPEACTaBUTH ce0e COBOKYMHOCTb T€X ajJlOPUTMOB, U3 YHUCIA
KOTOPBIX €My MPEICTOUTH BHIOPAaTh MHCTPYMEHT sl OOHApYKEHHS
MHTEPECYIOLUX €ro 3aKOHOMEPHOCTEM.

Htak, B COOTBETCTBUH C MpejiaraeMbIM OCHOBAaHHEM BBIJCIISIOTCS
3a/a4u THUIIA:

— «anpTepHATHBa—aJIbTEPHATHBA», T.C. TAKHE, KOTOPHIC MMO3BOJIAIOT
M3ydaTh CBSI3b MEXIY OTIEIbHBIMU 3HAUCHUSAMH JIIOOBIX paccMmart-
pUBaeMbIX MPHU3HAKOB (IPUMEPOM SABISIETCSA NEeTEPMUHALMOHHBIN
ananu3 [YecHnokos, 1982]);

— «(rpynnma anpTepHAaTHB) — (TpyNnna aibTepHATUB)» (aHAIH3
¢parMeHTOB TabJUL CONMpsDKEHHOCTH [MHTepmpeTanus W aHaius...,
1987, rn1.2], anropuT™MbI TUIA «IATHA» U «10Jock» [PocTtoBies, 1985,
¢.203-214]); aTy rpynmy MeTOA0B MOXHO PAacUIMPHUTh, YCIOBHO Ha3BaB
pe3yibTaT TAaKOTO PACIIMPEHHUsT METOJaMH THUIIA!

— «(rpynma anbTepHaTHB) — («IMOBegeHHE» OOBEKTOB)», TIe
«TmoBeleHue» (MoJUYepKHEM, — HE OJJHOTO OOBEKTa, a IeJ0il coBO-
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KYIIHOCTH, 3aJlaHHOW paccMaTpuBaeMOW TpYyNIONW allbTEPHATUB; TAaKOE
«IIOBEJIEHUE» B OINpENEIeHHOM CMBICIE €CTbh ONHCaHHWe JTOH
COBOKYITHOCTH, KOTOPOE, B CBOIO OYepe/lb, MOXXHO WHTEPIPETHPOBATH
KaK XapaKTEepPHCTHKY HEKOTOPOTO THUIAa OOBEKTOB) MOXKET IMOHUMATHCS
MO-pa3HOMY: KaK OTpEeNeNeHHBIH KaKUM-ITH00 00pa3oM «CpemHun»
YPOBEHB 3apaHee 3aJaHHOTO Pe3yNbTHPYIOMIEro MpHU3HaKa (CKaKEM MBI
MOJKEM WCKAaTh THUI JIIOIEW C HU3KUM yYPOBHEM 3apIuiaThl W THI JIIOACH
C BBICOKMM YPOBHEM 3apIjiaThl), KAK UCTHHHOCTBH JJIs paccMaTpu-
BaEMON COBOKYITHOCTH HEKOTOPOW JOTHYECKON (PYHKIIMH OT dJIEMEH-
tapHbiX Gopmyn Tuma P(a) = 1 (Tak Ha3pIBaeMbIX JOTHYECKHUX 3a-
KOHOMEPHOCTeH), rae 0ykBoi P 0003HaYeH HMPOMU3BOJIBHBIN MPHU3HAK,
a MPUBEJICHHOE BBIPAXKECHHE O3HAYACT: «3HAaUYeHUEe mpu3Haka P s
00beKTa @ paBHO 1» W T.A. (METOABI BEISIBICHHUS JIOTHIECKUX 3aKOHO-
MepHocTer [JI6oB, 1981], MeToaBl MOMCKA NETEPMHUHUPYIOMHAX CO-
YeTaHUW 3HAa4YeHWI paccMaTpUBAaEMBbIX NMPU3HAKOB, B TOM YHCIE
M3BECTHBIE Ha 3amajzie allfOPUTMBI, Jisi 0003HAYeHHUSI KOTOPBIX HC-
MOJIL3YIOTCS a00peBUaTyphl, BKIIIoUatomue B ceds coueranue AlID
(automatic interaction detector): THAID [MHTeprpeTanus U aHAIH3...,
1987, ¢.136-151; Messenger, Mandell, 1972; Morgan, Messenger, 1973]),
CHAID [Agresti, 1990; Magidson, 1993; Derrick, Magidson, 1992],
AID3 [Sonquist, Morgan, 1973] u 1.1. CpaBaeane THAID u AID3
ocymectisercs B [Kass, 1980]. Psx meTomoB omucad B [Tumomorus u
knaccupukamus..., 1982, ¢.213-231]. HazoBem Takke Opomopy
[JTuBanoBa, 1990], rme moapoOHO omMcaH MPOIECC peaau3aliui Ha
EC 3BM anroputma AID3. XoTs B Hame BpeMs NMEPCOHAILHBIX
KOMIIBIOTEPOB TAaKOE ONMCAHNE He SBISIETCA aKTyalbHBIM, TEM HE MEHEe,
Ha Haml B3TJAM, yKazaHHas paboTa He cTala Oecmoyie3HOM ams
COIMOJIOTa, MMOCKOJBKY B HEW MOMHUMO TpaBuil oOpamenus ¢ 9BM
cepurn EC mompoOHO pacKkphIBaeTCsl CYIIHOCTH CaMOTO ajlTOpPUTMa).

YacTHBIM ciTydaeM yIOMSHYTHIX KOMOWHAIMHA SIBUTCS OOBEIUHEHIE
B OJIHY TPYNIy albTe€pPHATHB, OTBEYAIONINX OJHOMY MpH3HaKy. B
COOTBETCTBHH C ITHM, BBIIEIUM KJACC 3a/ad:

— «IIpU3HAK—TpH3HAKY» (TpaaWIHOHHBIe, HaubOOIEee 3HAKOMBIE
COITHOJIOTY KO3 (HUITMEHTH TapHOH CBA3H).

[Ipomomxas paccy IeHus, OTBEYAIONINE TOH K€ JIOTUKE, HETPYIHO
MPUATH K BBIBOY, YTO Ta ke ClenupuKa U3MEPHUTENBHBIX MPOIEAYDP
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MOXXET BBI3BaTh MOTPEOHOCTH OOBEIWHATH HE TONBKO «HAJAEPTaHHBIE»
W3 pa3HbIX MPHU3HAKOB albTEPHATHUBBI, HO W MPHU3HAKH B IeJOM. B
COOTBETCTBUHU C 3THUM, B paMKax Hallel KiIacCU(DUKAIUH BBLAEITUM
TPYIIBI METOMOB:

— «mpu3HAK — (TpynIa MpU3HAKOB)» (pPETrpeCCUOHHBIN aHAH3,
MHOTHE METOBI TIOCTPOCHUSI MHIIEKCOB);

(OTMeTHM, YTO MPHU HCIOJH30BAHHH PETPECCHOHHOTO aHaIm3a
3a9acTyI0 pemaroTCs TakXKe 3aJadyu THMa «(Tpymma albTepHATHB) —
(«moBegeHME» 0O0BEKTA)»; ITO SIPKO JEMOHCTPUPYET €ro TaK Has3bIBae-
MBIl HOMUHAJIBHEIN BapuaHT [ApryHoBa, 1990; Tumomorus u Kimaccu-
¢dukamms..., 1982; Hardy, 1993], cm. takxke 1m.2.6.)

— «(rpynma mpu3HakoB) — (TpyIna MPU3HAKOB)» (KaHOHUYIECKHI
aHanmu3 [MHaTepmnpeTamus U aHamus..., 1987]). 310 u3BeCTHBIN MaTe-
MaTHKO-CTaTUCTHYECKHH MeTod. OMHAKO OH KpaWHE PeaKO MCIIOIb-
3yeTcs COLHOJIOTaMH, CYHTAIOIIMMH €T0 TUIIHYHO «KOJIWYECTBEHHBIM»
METOAOM. B eHCTBUTENBHOCTH K€ COOTBETCTBYIOIIMM NOAXO SIBISETCS
aKTyaJdbHBIM JJIS aHalii3a UMEHHO HOMHUHAJIBHBIX JAHHBIX: OH JaeT
BO3MOXXHOCTh OCYIIECTBIISITh MX OIMU(POBKY (T.€. MPHUIHCATH KAXKIOMY
3HaYEHUI0 HOMHHAIBHOTO MpH3HaKa HEKOTOPOE YHCIIO), N3Y4aTh CBS3U
MEXIy MpPU3HAKAMH C TaK Ha3bIBAEMBIMH «COBMECTHBIMHY allbTepHA-
TUBaMH, dP(PEeKTUBHO HAXOAWUTH Beca NMPU3HAKOB IpuU (GopMHupoBa-
HAM W3 HUX WHAEKca. Mmeu, 3a10keHHbIe B KAHOHUYECKOM aHAJIN3e
HCTIONB3YIOTCS B TaKOM MIMPOKO MPUMEHSIONUMCS B COBPEMEHHOU
3armagHoON COMMONOTHH (B TOM YHWCIE B CTAaBIIUX «MOTHBIMI» B Poccun
MapKETHHTOBBIX HCCIIEJJOBAHIIX) METO/Ie, KaK KOPPECIOHeHC-aHAN3,
ninu ananmu3 cootBercTBHi [Clausen, 1998]).

Tun 3agay, oTBEYAIONIUX PACCMOTPEHUIO BCEM COBOKYIMHOCTH
MPU3HAKOB KaK CHCTEMBI, HA30BEM TaK:

— aHAJIN3 CHCTEMBI TMPU3HAKOB (JOTIMHEHHBIN aHanm3 [AnToH, 1982;
Emnceera, PykaBumaukos, 1977; Mupzoes, 1980, 1981; Mupkun, 1980];
NpUIMHHBIA aHanu3 [Ennceesa, PykaBumunkos, 1982; Ocumos,
Annpees, 1977; Xeiic, 1981]).

K coxaneHnuro, B HacTosmeld paboTe MBI HE UMEEM BO3MOKHOCTH
paccMOTpeTh MOCIEIHNE /Ba THIA 3a7ad.

Koneuno, ecnmm cTporo cienoBath GOpMaIbHOHN JIOTHKE, MOXKHO
3aMETUTh, YTO MOYTH BCE YHMOMSIHYTHIE KJIACCHI METOJAOB MOTYT OBITh
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CBEJICHBI K OTHOMY — KJaccy «(TpyIa ajabTepHAaTHUB) — (TpyIa aib-
TEPHATUB)», MOCKOIBKY ¢ pOpMaTbHON TOYKH 3PEHUS YACTHBIM
CIydJaeM TPYIIIBl albTepHATHB SABISIETCA M OTACNbHAS albTePHATHBA;
1 Habop rpajanuii, OTBEYAOIINX OJHOMY NMPHU3HAKY; U COBOKYITHO-
CTH 3HAaYEHUU cpa3y HECKOJIbKMX Npu3HakoB. Ho ¢ conepkarenbHOU
TOYKH 3PEHHS BCE )K€ MBI HE MOXXEM HWTHOPHUPOBATH PA3INYNE MEXIY
BBIJICICHHBIMU BBIIIIE COBOKYIMHOCTSIMHU ajJbTepHATHB. B wacTHOCTH,
MOHSATHE TPHU3HAKA — ATO HEYTO, OTBEYAIOIIEe BIIOJIHE OMpPEaEIICHHON
CONMaTbHOU peaNbHOCTH. 3a YacThIO albTEpPHATHB MPU3HAKA JTa
peanbHOCTh He CTOWT. M, Kak MBI yBUIUM HIKE, METOABI, TIO3BOJISIO-
e pemarhb 3aJa4d BBIICIEHHBIX KJIACCOB, PA3JIWYHBI, MOCKOJIBKY
pa3IMYHBl MOCTAHOBKM COOTBETCTBYIOIIUX COIEPKATEIbHBIX BO-
MPOCOB.

Kazamoce Obl, M3J10’KE€HME HAJ0 HAaYMHATh C ONKMCAaHHUSI HaubOoJjee
MPOCTBHIX METOJIOB — THIA «AJbTEPHATHBA — anbTepHaTUBa». OJXHAKO
NCTOPUYECKHU CIOXKHUIOCHh TaK, 9TO cHauyana Oblnm pa3zpaboTaHb
KO3 OHUITHEHTHI TapHON CBSI3M MEXKIYy NpU3HaKamMu (T.€. HAITM METO-
Il THUTIA «IIPU3HAK — MPHU3HAK»). A BCE OCTaJbHBIE MOIXOIBI OMHUpa-
JUCHh HAa COOTBETCTBYIOIIHE TEOPETHUECKHE IMOJ0XeHHud. MBI HE XO-
TAM TPEeTeHIO0BaTh Ha pa3pabOTKy HOBBIX MOAXOJ0B K 0OOCHOBAHUIO
HU3BECTHHIX KOd(pdumenToB. IloaToMy HauHeM Kak OBl C cepeImHBI
HaIllel CXeMBl — C OMHCAaHUS METOJOB M3MEPEHUS CBI3EH MEXIy ABY-
MsI HOMHHAJbHBIMH Npu3HakamMu. OIHAKO TpeXJe MO3BOJIUM cebe
HEKOTOPOE OTCTYIUICHHE OT OCHOBHOTO COJEpKaHWS HACTOSIIEH KHU-
ru. Jlemo B TOM, 4TO MOAXOJAaMH, PACCMATPUBAEMBIMH B HACTOSAIIEH
paboTe, OTHIONb HE OTPAHWYMBAETCS HU COBOKYITHOCTH BCEX METOJ/OB
aHallM3a HOMHHAJIBHBIX NaHHBIX BOOOIIE, HM COBOKYITHOCTh METOJOB
aHaTM3a CBs3eld MeXIy HOMWHAIBHBIMU NEepeMeHHBIMU. /a1 Toro,
yTOOBI 00JIee YeTKO OXapaKTepU30BaTh KPYyT 3afad, PEIICeHHE KOTOPBIX
CTaHOBHUTCS JOCTYHHBIM C IIOMOIIBIO MOJXO/JOB, OMMMCAHHBIX B CJe-
IyIommx maparpadax, mompITaeMcss 09epTUTh TO MECTO, KOTOPOE 3TH
MOAXOABl 3aHMUMAIOT B TOpa3io 0ojiee MHUPOKOH COBOKYITHOCTH W3-
BECTHBIX METOJOB aHallm3a HOMHHAIBHBIX NaHHBIX. Choemaem 3To,
00paTHUBIINCH K PACCYXJICHHUSIM, HETPAAUIHMOHHBIM s paboT 1o
aHan3y JaHHBIX.
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2.2.3. BeizesieHne 1BYX OCHOBHBIX IPYIIII METO/I0B aHAJIN3a
HOMMHAJIBHBIX JaHHBIX. MecTo paccMaTpuBaeMbIX IOAX0/10B
B 3TOil rPyNIHMPOBKe

CrnenupuUIHOCTS HACTOSIMIETO maparpada COCTOUT B TOM, YTO
MBI TIOMBITAEMCSI JOCTUYh CPOPMYIHPOBAHHOU LEIU C TOMOIIBIO
YCTaHOBIICHUS CBSI3U MEXKJIY HJCSIMU MAaTeMaTUKH U TEOPETUUYECKOU
conuosioruu. ['oBops moapoOHEe, MBI HAa NMpHUMEpPE MOKAXKEM, YTO
MaTeMaTHK 3a4acTyl0 CTaBUT Iepea co0oil Te ke BOMPOCH], 4TO U
COIIMOJIOT, HO clielU(pUKa OTBETOB Y KaXJOTO CHelHranucTa (TIOHATUS
«MAaTEMaTUK» U «COILMOJIOT» MBI 3]IeCh UHTEPIPETHPYEM KaK HEKOTO-
pble HaealbHbIE THIBI, KaK OTpa)KCHUE Pa3HUIBl BUICHHSI MHPa
pPa3HBIMHU HCCJEJOBATEISIMU, PA3HUIIBI, 00YCIOBICHHON pa3audueM
WX TPUPOJHBIX JAHHBIX, CKIIajJa yMa, TOM cpelbl, B KOTOPOH OHHU
(hopMHUPOBATNCEH KaK yYCHBIC M T..) CBOS.

«Marematuk» B OoJibllield Mepe yMeeT BBIUJICHUTH B PEallbHOCTH
Kakue-To mojjaroinuecs GopMaiu3aluu, CTPOTOMY ONHCAHUIO
¢parmenTsl. [Ipu 3TOM MOXKET HE TOJIBKO HCIOIL30BATh W3BECTHBIN
MaTeMaTHYCCKUH SI3bIK, HO U CO3/JaBaTh HOBBIU (qocTaTo4yHO (hop-
MaJH30BaHHOE, CTPOTOE ONMCAHUE KAKUX-TO ACIEKTOB PEAIBHOCTH, IO
OTIPEJICICHUIO0, Ha3bIBACTCS MAaTEMAaTHYECKUM). SICHO, YTO CTPOTOCTh
ONMUCAHUS PEATbHOCTH CONPSIKEHA CO CPaBHUTCIBbHOW OTpaHU-
YEHHOCTBhIO, 0€JHOCThIO onuchkiBaeMoro. «Conuoior» maer Ooisee
pacuiplBUaTOE OMMCaHHME YBHJAEHHOro. Ho pacniubsiB4aTOCTh 3Ta
3a4acTyio oOyciioBiMBaeTcs 0ojiee MHUPOKUM KPYro3opom, MOHU-
MaHHEM TOT0, YTO OTHIOJIb HE BCE BAXKHBIC JJIS COLMOJIOTHU ACICKTHI
pCallbHOCTU MOJJAITCsA GopManu3anuu, N0 KpalHed mepe, NpH
COBPEMEHHOM pa3BUTUU HAyKU (B CBETE CKa3aHHOTO MPEJCTaBIIsA-
eTCs OYCBUAHOW MpUUYMHA TOro, moyeMy KOHT B cBoel M3BECTHOU
KJIaccu(pUKAIIMU HAyK caMOil MPOCTOW HAayKOU Ha3Ball MaTeMaTHUKY, a
caMOM CJIOKHOM — COI[MOJIOTHIO).

JIBa crmoBa 0 TOM, IOYEMY MBI COWIH HYXXHBIM BKIIOUYUTh B KHUTY
HacTosAmui maparpad. 3agyMaTbcs O TIIYOMHHBIX CBSA3SIX COIMOJIO-
UM U MaTEMaTUKU aBTOpa NMoOyauia HeoOXOJIUMOCTh PEIIUTh U3BECT-
HYI0 Mpo0ieMy mpenojaBaHus CTYJEHTaM-COLMOJIOTaM JIUCIUIUINH,
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CBSI3aHHBIX C WCIIOJB30BAHHEM MaTeMaTHYECKOTO ammapara. Kax Mbl
YK€ OTMedalll, CTyJEeHTHl YacTO OTTOPraloT TaKWe JUCIHUIIINHBI,
moJjiarasi, 4TOo OHH SBISIOTCA UYYXEPOMHBIMH [JISI COIMOJIOTA.
«[IpoTuBOsIAMEM» MPOTHUB TAKOTO OTTOPKEHHSA OOBIYHO CIYXKHUT
JEeMOHCTpalHs CTYJAECHTaM MHOTOYHCICHHBIX NPHUMEPOB HCIOJIb-
30BaHHS B OMIIMPUYECKON COIMMOJOTHH METOJOB aHaJHW3a JaHHBIX
(mub0 METOMOB MaTeMaTHYECKOTO MOJIECIHPOBAHHS PA3HOTO pojla
COITMATBHBIX SIBJICHUN W MPOILECCOB). «XOpOIIHEe)» CTYIEHTH HauyWHa-
OT TOHUMAaTh, YTO MaTeMaTHKa HEOOXoanMa UM I Oyaymieil mpak-
THYECKON pabOTHl ¢ IMIUPUUECKHUMHU JAaHHBIMU. OIHAKO MPH ITOM
HUKAaKOW TUIyOMHHOW CBSI3M MEXKIY COITMOJIOTHCH W MaTeMaTHUKOH He
ycmarpuBaeTca. CaMo co00i pa3zyMeNIUMHUCS OOBIYHO CUHTAIOTCS
CIEAYIOIHE MOJIOKEHHUS.

1) da, MaTemMaTHKa IIOMOTAET COIMOJIOTY OXBaTUTh €IUHBIM B30POM
OTPOMHBIE MAaCCHBBI, KOPOTKO BBIPA3UTh CYTh COAEPKAIMHUXCS B HHUX
CTaTUCTHYECKUX 3aKOHOMEPHOCTEW, B3aMMOCBS3EH MEXy OTAEIbHBI-
MU SBJICHUSIMH U T.n. 2) Ho kx momydenuio Hamboliee WHTEPECHBIX
I comuonora (akToOB dSMIHUPUIECKON COIMOJOTHUH, CBSI3AHHBIX C
Cepbhe3HBIM AHATU30M NPUUYUHHO-CIEJACTBEHHBIX OTHOIICHUU MaTe-
MaTHKa UMeeT caboe OTHOIICHNE, IOCKOIBKY OHa HCIOIB3YEeT METOIBI,
pa3paboTaHHBIE B OCHOBHOM [UJIsl €CTECTBEHHBIX HAayK, H MOXTOMY
MO3BOJISIET yJNABIWBATh 3aBUCHMOCTH, XOTS M BaXXHBIE IUJIS COIMOJIOTA,
HO HE HOCSIIHE CIIeU(PUIecKH COITMOIOTHIecKoro xapakrepa. 3) bomiee
TOTO, K TOMCKY 3aKOHOMEPHOCTEH, KacaromIuxcsl riTyOOKOTO aHaiIu3a
CO3HAHUSA PECHMOHIEHTa, MaTeMaTHKa BOOOIIE HE WMEET OTHOIICHHS.
OToT OoJNee TIIyOOKHI aHATW3 CBA3BIBACTCS OOBIYHO C MMOHUMAaHUCM,
a He ¢ oOpscHeHueM. COOTBETCTBYIONIEE 3HAHUE MOXKHO HOIYYHTH
TOJIBKO C TIOMOMIBIO TaK HA3BIBAEMBIX KaueCTBEHHBIX MeTONOB. 4) Tem
Oosiee MaTeMaTHKa Jajeka OT TOTO, C YeM HWMEET JeJ0 TaK Ha3bIBae-
Masi TeopeTHYecKasi COLHOIOTHS.

OmnpeneneHHbIE Pa3MBINIICHUS MO3BOJHMIN HaM NMPUUTH K He-
coryacuio ¢ nojoxenmsamMu (2), (3), (4). Ha Ham B3rsia, CBA3L MEXKITY
MaTeMaTHKON M COLHMOJOTHEH ropa3mo riy0xke, 4eM 3TO MPHUHITO
cuuTaTh. 10, 9TO CTYIACHTHl €€ HE BHUIAT, NMPEICTABISAETCS €CTe-
CTBEHHBIM. V3ydeHueM Takoil CBS3M Hamla HayKa MPaKTUYECKU HE
3aHMMaiach. JIume B cample TIOCIEIHUE TOABI B paboTax CHEHATHUCTOB

2. Ananuz cesazeil medHcoy HOMUHATLHBIMU NPUSHAKAMU 183

M0 TEOPETHYECKOW COIMOJOTHHU CTAJM MOSBIATHCA maparpadsl ¢
Ha3BaHusAIMH: «lIporpamma CTaTUCTHYECKU-BEPOSTHOCTHO OPHUEHTHU-
poBaHHOUW Haykm o0 oOmecTBe» (0 TBopuecTBe Kommopce), «Wnmes
WHKOPIOPHUPOBAHUS YUEHHUS O CONHMAIBHOM IPOTPEcCe B MaTeMa-
THYECKOe ecTecTBO3HaHMe» (0 TBopuecTBe M.Kanra) [[daBeimoB, 1995].
OnHAKO COOTBETCTBYIOIIMN KOHTEKCT HABOJIWUT HA MBICIHH O TOM, YTO
9TH CJIOBOCOYETAaHUS OTPaKaIOT CKOpee HEKHUE WHTYHTHBHBIC TOTAIKH,
MoKeNaHusl Ha OynyImiee, 4eM KOHCTPYKTHUBHBIN MOIXON K M3YYEHHUIO
00IIEeCTBEHHBIX 3aKOHOMEPHOCTEH C MOMOMIbI0 MAaTEeMaTHIECKOTO
ammapaTta. Huxe MBI 10 CyIIECTBY HMOTBITAEMCS BHECTH HEKOTOPBIH
3JeMEeHT KOHCTPYKTUBHOCTH B TIOHMMAaHHE CBA3W WIEH MAaTEeMAaTHKH U
TEOPETUUYECKON COIIMOJIOTUH.

[lepeiinem K BBIJEICHUIO WHTEPECYIOMUX HAC TPYII METOAOB.

Bo BBenennu MBI yXe HPEIIOKIIN HEKOTOPYIO TPYMIHUPOBKY
(kmaccuduKayio) METOIOB aHAIN3a JAaHHBIX — JCIICHHE WX HAa METOJIBI
JIECKPUINITHBHON CTAaTHCTHKH, aHAJM3a CBA3€H MEXIy NMpHU3HAKAMH,
Kiaccu(uKanuu 0ObEKTOB W MOWCKA JIATEHTHHIX mepeMeHHBIX. OmxHaKo
3Ta KiaccuHUKaIusA SIBIAAETCS JOBOJBHO Tpy0Ooi, HOCUT BechMa
OTHOCHUTEIIHFHBIN XapakTep W B BechMa clIaboil Mepe ommpaercs Ha 60-
Jiee W MEHEee Cepbe3HbIe (C TOYKU 3PEHHS TITyOMHHBIX MOMEHTOB,
MEMIAIINX aJeKBATHOCTH HCIOJIH30BAHUS MAaTEMaTHKH B COIMO-
JIOTHH) MOJENbHBIE MPEANOCHITKH.

Brigeanm B OorpoMHO¥N COBOKYIMHOCTH METOJIOB aHallM3a HOMHU-
HaJTBHBIX JAHHBIX /IBa MOIIHBIX HANPaBICHUS, CTUXHWHO CIIOKHUBIIUXCS
B MHUPOBOH Hayke. 3a KaXIbIM M3 HUX CTOUT CBOS METOAOJOTHYECKas
KOHIIEIIIHS, CBOW KPYT pemaeMbiX 3aaad. | 1yOumHHbIE METOI0IOTH-
YeCcKHe MPEANOCHUIKH, JIe)KAI[ie B OCHOBAHWH TAKOTO BBIIEICHHUS,
KacaroTcsl peqIIeKCHH COLMOJIOTa TI0 MOBOAY Iporecca GOpMUPOBaHUS
WCIIONIB3YEMBIX B MCCIEAOBAHHUH TOHITUN, CBSI3aHBI, B YACTHOCTH, C
M3BECTHBIM MHOTOBEKOBBIM OOCYKI€HHEM BOIPOCOB O HOMHHAIHM3ME
U peanu3Me B conuosiornd. HamoMHuUM, 0 4eM HAET pedb.

Havano ynmoMsHyTBIX pacCMOTpEHHII OTHOCHUTCS K H3BECTHOMY
copy 00 «yHHBEpPCAaIHAX» CPEIHEBEKOBBIX CX0JacToB (cmop o0
OTHONICHUHU 00ImIero K enuHNIHOMY) [KpaTkmii ouepk..., 1960, c.111].
«PeanmucTel» momaranu, 94TOo «yHHUBepcamuu» (oOmme poasl) Cy-
MIECTBYIOT pEalbHO, HE3aBUCHMO OT YEJIOBEYECKON MBICIH M PEUH.
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«HoMHHATUCTBI» — YTO «yHHBEpPCATUW» HE CYIIECTBYIOT peaitbHO, HE-
3aBUCHUMO OT 4ejioBeka. OHHM CyTh TOJBKO OOIIME MMEHa (Hampumep,
«deJIoBeK BOOOIIEe», KaK poaoBast OOIIHOCTh, HE CYIIECTBYET; pEaTbHO
CYIIECTBYIOT TOJBKO OTAENBHBIC JIOAH; «9€JIOBEK» — JHUIIb 00IIee nMs,
KOTOPBIM HA3BIBAETCS KaXKIbIiI KOHKPETHBIN YEIOBEK).

Cpenn aBTOpPOB METOJOB aHANM3a JaHHBIX TAKXKE MOYKHO BBIJCIUTH
CBOEOOpAa3HBIX «PEaTNCTOB» U «HOMHHAIUCTOB». M mokaszath 3TO
MO’XHO, OOpPaTUBIINCh K aHANHU3y BBIJAEISEMBIX HAMHU HAIPaBICHHI.

[Ipennaraemas xnaccuukanus OomMMpaeTcss Ha HEKOTOpHIe QyHIa-
MEHTAJIbHBIE MOJAENbHbIE MPEIMOII0KEHHSI O XapaKkTepe MUCHOIb3YEeMbIX
HOMHUHAIBHBIX MPU3HAKOB. VIMeeTcs B BUAY BO3MOXHOCTh Pa3IMIHON
WHTEPIIPeTallnd HOMUHAIBHBIX AHHBIX. Pedb Muer o ToM, CYUTaeM Jin
MBI, 9TO 3HAYE€HHS KaXJOTO0 HOMHHAJIbHOTO MPHU3HAKA SBISIOTCS
CaMOCTOSITEIbHBIMU CYITHOCTSIMH, OTBEYAIONINMHU pa3HBIM KadecTBaM
M3y9aeMbIX OOBEKTOB (YTO YaCTO OTOXIECTBISIETCA C «IIPEBpAIICHUEM
KQKJIOTO 3HAYECHMSI B aBTOHOMHBIN JTUXOTOMUYECKHNA NPU3HAK; O TAKOU
MUXOTOMU3AINH TIOHACT pedb B 11.2.6.3), WK Ke TojaraeM, 4To 3a 3TH-
MU 3HAYEHUSMHU (COYETAHUSMHU TAaKMX 3HAYEHWIH) CTOWUT HEKOTOpas He-
npepeiBHAs (CiaydaliHas) BenmWdnHA. B mocnemHeMm ciydae MBI OmHpa-
eMcs Ha MPEeAIooKeHHE O TOM, YTO HOMHHAIHHOCTh HaOII0IaeMOTO
Mpu3HaKa OOBACHSAETCS HAIIUM HEYMEHHEM TOYHO HU3MEPHUTH «CTOS-
IIyI0» 3a MPU3HAKOM IEepEeMEHHYI0 (3aMEeTHM, YTO 37eCh MBI HE Kaca-
eMcsl 3aTPOHYTOH BBINIE MPOOJIEMBI, CBI3aHHONW ¢ BO3MOXKHOCTBHIO
paccMOTpeHHUsT KaXJO0T0 HAaiAEHHOTO0 C MOMOIIBI0 HEKOTOPHIX IpHe-
MOB aHaJIN3a JaHHBIX COYETaHWA 3HAYEHHWH KaKWX-TH00 MPU3HAKOB
KaK 3HaYeHHUA CTPOSAMIETOCS OJHOMEPHOTO MHIEKCa, CM. HAadalo
m.2.2.1).

Tak, MOXXHO paccMaTpuBaTh HpO(eccuo Kak eInHOe Ieioe, a
MOXHO OTAEJIHLHO PacCMOTPETh CBOMCTBO «bbITh yuuTeNEeM», U CBOM-
cTBO «MMeTh mpodeccuio, pencTaBuUTeNIelt KOTOPOH OTHOCST K WH-
TEJUIMTEHIIUN» U T.J.

Brigenenne yka3aHHBIX MOJXO0OB K MHTEPIPETAIITH HOMHUHAIBHBIX
JNAHHBIX MPEJCTaBISIETCA JOCTATOYHO NMPUHIMIHUAIBHBIM 10 KpalHeH
Mepe IO JABYM NpPUIHHAM.

[lepByro mpuunHy MOYXHO Ha3BaTh eHoceolocuyeckoli. IMeHHO
AHAIM3UPYS] BO3MOXXHOCTHh yCMaTpPUBAaTh 3a HAOIIOJaeMbIM HpHU3HA-
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KaM HEKOTOPYIO CKPBITYIO HEMPEepPHIBHYIO MEePEMEHHYI0, MBI TIOITalaeM
B CaMyI0 TYIIy MHTEPECYIOMEero Hac crmopa MeXAy CTOPOHHHKAMHU
COIIMOJIOTHYECKOTO peaTu3Ma M CONHOJOTHYECKOTO HOMHHAIN3Ma
Ecnm MBI monaraem, 94To OTIENbHBIE TPafalldid KaKOTO-THOO MpH3HAKa
MPEACTABIAIOT CO00M CaMOCTOSITEIbHBIE CYIIHOCTH, T.€. OTKa3bIBaeM-
Csl TTOJB30BATHCS MPEATOI0KEHUEM O CYIIECTBOBAHHH HEKOTOPOU
MEePEMEHHOM, CTOsAIIENH 32 HUMHU, TO TEM CaMbIM BCTa€M Ha CTOPOHY
HOMHHanu3Ma. B TakoM ciydae MBI mojaraeMm, HampuMep, YTO
CYIIECTBYIOT JIIOJAW—YYUTENS, JTIOAN—TOKAapH, & BOT MOHATHE «Ipodec-
CHsl YelIOBeKa» — 3TO JIMIIb HEKOTOPOE BBEIAEHHOE I ymoOcTBa U
JUIIEHHOE BCSKOTO OHTOJOTHYECKOTO COJEpXKaHWS Ha3BaHHE CO-
BOKYITHOCTH JIIOJIeH, pacCMaTpUBaeMBIX KaK HOCHUTENEH yKa3aHHBIX
CBOWCTB. B Tako¥ cutyammu cTOjdb Xe OeccomepkaTeabHONU OymeT
¢paza: «mon u mpodeccHust CTAaTUCTHYECKU CBSA3AHBI APYT C JAPYTOM.
Ho BmosiHE OCMBICIIEHO BBICKAa3bIBAHHE: «MOYTH BCE YUUTENS — JKEH-
IIAHBD).

Ecnu xe MBI cumTaem, 4TO HaONIOJaeMble 3HAUYCHHS — JTO JIUIIb
pa3HbIe MPOSBIEHUS HEKOTOPOH 00BEKTHBHO CYIIECTBYIOMEH He-
TIPEPHIBHOM JTATCHTHON MEPEMEHHOM, T.e. HEKOTOPOTO OOIIEro Il BCex
MoIe (CMCTEeMHOT0) KadecTBa, TO TEM CaMbIM MEPEeXOJuM Ha I103H-
[IMA COLMOJIOTUYECKOTO peasn3Ma (BO BCAKOM CIIydae, OTHOCHUTEIHHO
paccMaTpuBaeMbIX KadeCTB OTHEINbHBIX JIOJEH).

[IpencraBusieTcs BO3MOXHBIM TaKXe CBS3aTh MEPBYIO HHTEP-
MpEeTAHI0 ¢ TYMaHUTAPHBIM TOJXOJ0M K M3MEpPEHHIO, a BTOPYIO — C
€CTECTBEHHO-HAYIHBIM ITOAX00M (00 3THX moaxonax cM. [UecHOKOB,
1986]; Teopuss ryMaHUTAPHBIX W3MEPEHUN NMPWHUMACT Kak (pyHIaMeH-
TaTBHBIA (PaKT CIIOCOOHOCTH MIOAEH pa3ianyath oOpa3sl U MOUMEHO-
BBIBaTh WX).

Takum oOpa3zoM, MBI BHAWM, YTO OJHA M3 aKTYaJIbHBIX IS CO-
IIHOJIOTUU TIpoOJieM cBoeoOpa3Ho, B KAKOM-TO Y3KOM CBOEM acIEKTe,
paccMaTpuBaeTcs MaTeMaTUKOM.

Bropas mpruumHa BBIAEIEHUS Ha3BAHHBIX MOJIXOJOB K HHTEP-
MpeTalnyd HOMHHAJIBHBIX NaHHBIX — YACTO npaxkmuueckas. Pa3Hbie
WHTEPIPETANH MPUBOJAT K BOZMOXXHOCTH TIOCTAaHOBKH Pa3HBIX 3aJad
M, COOTBETCTBEHHO, — K BOSHHKHOBEHHUIO (M WCIIONH30BAHHIO) Pa3HBIX
METOJIOB aHaju3a JaHHBIX.
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[lepBas mHTEpHpeTanua 00yCIOBIMBAET TO, YTO BO TJaBy yria
MCCIIEIOBATENbh CTABHUT MOWUCK COYETAHWH 3HAYEHUW NMPHU3HAKOB,
NETCPMUHUPYIOMUX «IMOBEIeHUE» (MO-pa3HOMY IOHHMAaeMoe) pe-
CMIOHJICHTA, T.€. MOWCK B3amMojedcTBUiA. COOTBETCTBYIONINM METOIaM
MBI yeTuM OOJbIIIOE BHIMAaHHE.

IIpu BTOpPOI MHTEpIpETALIMU JECUCTBUS MCCIEN0BATENsA, KaKk Ipa-
BHJIO, OBIBAIOT HANpPaBJIEHBI Ha TO, YTOOBI «BBITAUIUTEY» W3 UCXOTHOU
nH(OPMAIINH «CTOSIIYIO 332 KaJpoM» JIATEHTHYIO IEPEMEHHYIO, HalTH
«HCTHHHOE)» €€ 3Ha4eHWe IS KaXJO0ro pecroHaeHTa. YacTto mpu 3Tom
WCTIONB3YIOTCA HAEH TaK HA3bIBaeMOU «ONMU(POBKH», T.€. MPHUIIH-
CBIBAaHMS KaXXIOW rpajanui JII0O00TO HOMHUHAIBHOTO (TOPSIKOBOTO)
MpU3HAKa OMPENEICHHOTO YHCJa, OTBEYAIOMIET0 HCKOMOMY «HCTHH-
HOMY» 3HA4Y€HHUIO COOTBETCTBYIOIIEH JIaTEHTHOU nepemMeHHo#. Peub
UJET O MHUPOKOM KPyre POICTBEHHBIX APYT APYTY CTATHCTHUECKHUX
METOJIOB, aKTUBHO NMPHUMEHSIONINXCA B 3alaJHONU COIUOIOTHH (0CO-
0enHo Bo PpaHOWHU, TA€ COBOKYIMHOCTHh dTHX METOJOB 3a4acTYIO
OTOX/IECTBIISIETCS C METOJAaMH aHaIN3a JAaHHBIX), HO CI1a00 M3BECT-
HBIX POCCHUHCKHM COIMOJOTaM. DTO aHaJIN3 COOTBETCTBHH [AmTaMOB,
1991; Humo, 1985; XKamo6ro, 1988; Koummuua, 1991; Benzecri, 1973;
Clausen, 1998], kanonndeckuii ananu3 [MHTEpIpeTamus U a”HaIus...,
1987; Thompson, 1984], xonmkoituT-ananu3 [Louvier, 1988], marentHo-
CTPYKTYPHBIA aHamu3 (CCHUIKM CM. B CHOCKe 6 K 4dactu [), cobcTBeH-
HO aJTOPUTMBI ornudpoBku [MHTEpIpeTanus U aHamus..., 1987, ri.3;
AitBassH u ap., 1983] u 1.0. Croma e ¢ ompeneleHHOW OTOBOPKOM
MOYXHO OTHECTH METOJbl MHOTOMEPHOTO mKaidupoBaHus [HMHTepmpe-
Tanug U aHanms..., 1987, t1.8; Kimmrep u ap., 1978, rin.4; Kruscal, Wish,
1978].

OTH METOIBl, KaK W3BECTHO, pabOTalOT HE C MaTpPHIlAMH THIIA
«O0BEKT-TIPU3HAKY, & C MAaTPULAaMH OJIM30CTEH MEXAY IIKAIAPYEMBI-
MU 00BEKTaMH; HO MHTEPECYIOIIee HAaC IMOJOKEHHE OCTAeTCS B CHUJIE:
MpearnoaraeTcs, 4To PeCNOHASHT, TaK FJIM WHAaYe MAlOIINH OLECHKY
00BeKTaM, MBICITUT TOCIEAHNE KaK TOYKH B HEKOTOPOM IMPOCTPAHCTBE
BOCIIPUATHS, OCH KOTOPOTO — HEMPEPHIBHBIE YHCIOBBIE NIEPEMEHHEIE;
3aJjaya ke COCTOHWT B HAXOXXJECHHHU 3THUX NEPEMEHHBIX (T.€. B OIpe-
JIEICHNU TOTO, KaKOBa WX CyTh, KAKOBBI UX 3HAYCHHS IS KaXJOTO
pecrionzaenTa). Croma ke MOXXHO OTHECTH M MHOTHE W3BECTHBIE METOIBI
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MOCTPOEHUS COUMOJIOTHYECKUX HWHIEKCOB, HAlpUMEpP, U3BECTHHIE
c1oco0Bl OAHOMEPHOTO MKAJTHPOBAHUSA, CBA3BIBAEMble OOBIYHO C
umenamu TepctoyHa, Jlalikepra, 'yrrmana. IlepeuncieHHbie METOIbI
HaMH paccMaTpHUBATHCA HE OyIyT.

OnHako B paMKax BTOPOTO MOJXOJa HAXOASTCA W HEKOTOPHIE
METOJbI JPYTroro pona, B TOM YHCJE METOHBI, MO3BOJSAIOIMNE NCKATh
B3anmmozekcTBusg (CHAID) u m3MepsaTh CBSI3h Kak MEXITYy HOMHHATh-
HBIMH TIpU3HaKaMu B IesioM (XU-KBaapar), Tak U MEXIY OTAEIbHBIMU
TpylmnaMu ajlbTepPHATHUB, OTBEUAIOINX TaKWM NpH3HaKaM (aHAIH3
(hparMeHTOB TAOJHIBI CONMPSHKCHHOCTH). DTH METOABI OyAyT MOAPOOHO
paccmoTpensl Hmke, a CHAID Oynmer cpaBHEH C TEMH METOIaMH ITOMCKa
B3aMMOJICUCTBUM, KOTOpbIE HE ONUPAIOTCSA Ha CYIIECTBOBAaHUE
YIOMSIHYTOM JTaTEHTHOW MEPEMEHHOM.

2.3. AHaJIu3 CBsI3eil THIIA «IIPU3HAK—TIPU3HAK

s u3MepeHus CBSI3M MEXAY ABYMS HOMHHAJIbHBIMU IpPU3HAKAMHU
B NHUTepaType mpeniaraercs 0oiee cOTHH KO3(QPUIUEHTOB. DTO
SIBISAETCS CIEJCTBUEM TOTO, YTO MHTEPECYIOLIEE HAC SBJICHUE —
yKa3aHHYIO CBs3b (€lle pa3 MOJYEPKHEM, YTO MBI TOBOPUM O
CTaTUCTUYECKOW CBSA3H, XOTS B JAEMCTBUTEIBHOCTH HAC, Kak IpPaBUIIO,
WHTEPECYIOT COOTBETCTBYIOLINE MPUYNHHO-CIECICTBECHHbIEC OTHOLICHHUS)
— OKa3bIBaeTCs BO3MOXKHBIM (POPMaIN30BaTh Mo-pazHOMy. M xaxmomy
crnoco0y ¢opManu3anuu OTBEYaeT CBOE MOHMMaHUE CYyTH HMCKOMOH
CBSI3U, CBOSA alpHOpHAs MOJAENb TOrO, YTO Mbl XOTUM HU3YUUTh.

Mpbl He OyneM ONHMCBHIBATH BCE HM3BECTHBIE M3 JHTEPaTypHI
K03 (UIUEHTH paccMaTpuBaeMoro xapakrepa. KocHemcs nuimb Tpex
MOJAXON0B K M3MEPEHUIO MAapHOHN CBA3M MEXIY HOMHUHAJIbHBIMH
npu3HAKaMH. DTH MOAXOJBI SBISAIOTCA Hanbosee yrnoTpeOUTeNbHBIMU
Ha npakTuke. Hageemcs, 4To MX aHaIu3, OCYUIECTBIEHHBIH HUXE,
3aCTaBUT YUTATENS «IMOYYBCTBOBATH» TY CIOKHOCTb COLMAJIbHOM
peasibHOCTH, KOTOpasi 00yCIIOBJIMBAET BO3MOXKHOCTH BBIZICNICHUSI B HEH
pPa3HBIX CTOPOH, KaxJass U3 KOTOPBHIX MO-CBOEMY «IIPEACTABISICT
u3ydyaemoe siBIeHHE, MO0-CBoeMy (opmanuzyercs.
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2.3.1. Ko3¢ppunueHTHI CBSI3M, 0CHOBAHHBIC HA KPUTEPHH
«Xu-KBagpam

2.3.1.1. llonumManme OTCYTCTBHS CBSI3H MEKAY NPU3HAKAMH KaK
HX CTATHCTUYECKON HE3aBUCHMOCTH

IIpuBenemM npocToi mpumMep, WINIOCTPUPYIOUNIUNA paccMaTpu-
BaeMbIil MOJXO0Jl K MOHUMAHUIO CBSI3H MEX]Y JABYMS HOMHHAIbHBIMU
npu3Hakamu. [Ipearnonoxum, 4To mepesl HaMH CTOUT 3ajlavya OICHKHU
TOTO0, 3aBUCHUT JIH TpOoQeccHs pecroHJieHTa oT ero mona. [lycTs Hama
aHKeTa COJICP)KUT COOTBETCTBYIOIINE BOIPOCH U B HEW MEPEUUCIISIOTCS
MSITh BapUAHTOB Npod)ecchuii, 3aKOAUPOBAHHBIX ITudppaMu oT 1 1o 5;
IIse 0003HAYEHHUS K€ MYKYMH W JKCHIIWH HCIONB3YIOTCS KOoabl 1 u 2
coOoTBeTCTBeHHO. JIJIsl KPaTKOCTH 00O3HAYMM TEPBBIM MpU3HAK (T.€.
NPHU3HAK, OTBEYAIONIUI Bompocy o mnpodeccuu pecronzieHTa) yepes Y,
a BTOpo#l (oTBeyaromuii mony) — yepe3 X. Mrak, Haia 3amada COCTOMT
B TOM, 4TOOBI ONpPEAeIuTh, 3aBUCUT i Y OT X.

[peanonoxum, 4T0 UCXOJHAS TaOIUIA CONMPSKEHHOCTH, BBIYHC-
neHHas A Kakux-1o 100 pecioHIeHTOB MMEET BHU:

Tabruya 8
IIpumep Ta0TUIBLI CONPSIZKEHHOCTH AJ151 IBYX HE3AaBUCHUMBbIX NMPHU3HAKOB
Ipodeccns ITon HToro
1 2

1 18 2 20

2 18 2 20

3 45 5 50

4 0 0 0

5 9 1 10
HToro 90 10 100

BeposTHO, m1000# Y4EIOBEK COTJIACHUTCSA, YTO B TaKOM ClIydae IpH3-
HaKM MOXXHO CUMTATh HE3aBHUCHMBIMH, MOCKOJIBKY M MYXXYHUHBI, U
JKEHIIWHBI B PaBHOW CTENMEHH BBHIOMPAIOT Ty WJIH WHYIO MPO(eccHio:
nepBas M BTOpas npodeccur MOJb3YIOTCS OJWHAKOBOW MOMYJISPHO-
CTBIO U Y T€X, U y IPYTHX; TPETbIO — BHIOWPAET MOJOBHHA MY KUWH, HO
Y TIOJIOBWHA KEHIINH; YE€TBEPTYIO HE JIOOST HU Te, HU APYTHE H T.J.
Wrax, MBI femaeM BBIBOJI: HE3aBUCHMOCTh IIPU3HAKOB O3HAYAET MPO-
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MTOPIHOHATLHOCTE CTOJIOIOB (CTPOK; C IMOMOIIBIO HECIOXKHBIX apudme-
THYECKUX BBIKJIAAOK MOXHO IMOKa3aTh, YTO MPOMOPHHOHAIHHOCTH
CTOJOIOB APKBUBAJIEHTHA MPOMOPIHUOHAIBHOCTH CTPOK) MCXOMHOU
YaCTOTHOW TaONHUIBI. 3aMETHM, YTO B CiIydae MPOTOPIHOHATBEHOCTH
«BHYTPEHHHX» CTOJIONOB TAOJHIIBI COMPSKEHHOCTH, dTH CTOJIOIIBI
OyAyT NPOMOPIUOHANBHBI TaK)Ke M CTOJONY MapTrHHAITBHBIX CYMM
mo ctpokaMm. To ke — M Ay ciaydas MPOMOPIMOHATBHOCTH CTPOK,
OHH OyAYyT MPOMOPHUOHAIBHB U CTPOKE MapUTHHAIBHBIX CYMM IIO
cToy0mam.

[IpuBenennas dyactoTHas TabiuIa, MOJyYEeHHAS dSMIUPUIECKUM
MyTeM, SBISIETCS Pe3yJbTaTOM M3Y4YeHHUs BHIOOPOYHON COBOKYITHOCTH
pecrnoHAeHTOB. BCIOMHNM, 9TO B JACHCTBUTEIHLHOCTH HAC WHTEPECYET
HEe BBIOOpKaA, a TeHepalbHAsl COBOKYMHOCTh. M3 MaTeMaTHdecKoi
CTaTUCTUKHA MBI 3Hae€M, YTO BHIOOpOYHBIE JaHHBIE HUKOT/A CTO-
MPOIIEHTHO HE OTBEUYAIOT «TeHepalbHbIM». Jlfobas, camas xopormras
BBIOOpKa Bcerga OyAeT OoTpakaTh eHepajIbHYI0 COBOKYMHOCTH JIMIIb
C HEKOTOPHIM NPpUOIMKEHUEM, JIf00as 3aKOHOMEPHOCTHh OyaeT
COo/epKaTh TaK Ha3bIBa€MYyI0 BHIOOPOUYHYIO OMHUOKY, CIydailHyIO
MOTPEIIHOCTh. YUUTHIBAsI 3TO, MBI, BEPOSATHO, OylIeM IojiaraTh, 9To,
€CIM CTOJIONB BBIOOPOYHON TAOIHUIIBI COMPSIKEHHOCTH Mallo
OTJIMYAIOTCS. OT MPOMOPIHOHATBHBIX, TO TAaKOE OTJIMYHE CKOPEE BCETO
00BSCHSAETCS UMEHHO BBIOOPOYHOM MOTPEUTHOCTHIO M BPSIA JIX TOBOPHT
0 TOM, YTO B T€HEpPabHOW COBOKYITHOCTH HAIlM MPHU3HAKHU CBSI3aHBI.
Tak MBI IPOMHTEPIIPETHPYEM, HarpuMep, Tadmuiy 9 (1o CpaBHEHHUIO C
TaOIuUIeH 8 B HEll YeThIpe 9acTOTHI M3MEHEHBI Ha CIMHUITY) ¥, HAaBEpPHOE,

Tabauya 9
IepBrblii mpuMep TAGJIHIBI CONPSIKEHHOCTH, YaCTOTHI KOTOPOii MaJI0
OTIMYAIOTCH OT CUTYallUd HE3AaBUCHUMOCTHU TIIPU3HAKOB

IIpodeccus ITon Hroro
1 2
1 17 3 20
2 19 1 20
3 45 5 50
4 0 0 0
5 9 1 10
Hroro 90 10 100
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Tabauya 10
BTopoii mpumep TadMIbI CONPSIZKEHHOCTH, YaCTOTHI KOTOPOIi MaJjio
OT/IMYAIOTCH OT CUTYallU! HE3ABUCUMOCTHU NMPU3HAKOB

Ipodeccus ITon Hroro
1 2
1 16 4 20
2 20 0 20
3 45 5 50
4 0 0 0
5 9 1 10
HToro 90 10 100

Tabauya 11
HpnMep Taﬁ.]'ll(l].[])l COMPAKEHHOCTH, YaACTOThI KOTOpOﬁ 3HAYUTECJIBHO
OT/IMYAIOTCH OT CUTYallU! HE3ABUCUMOCTHU NPU3HAKOB

IIpodeccus ITon Hroro
1 2
1 15 5 20
2 20 0 20
3 46 4 50
4 0 0 0
5 9 1 10
Htoro 90 10 100

tabmuny 10 (Te jxe yacTOThl U3MEHEHBI Ha JIBE CAMHUIIBI). A KakK OBITh €
Tabmuuei 117?

OO6mas uzges 31ech SACHA: CUIBHOE OTKJIOHEHHE OT HPOMOPLHO-
HaJIbHOCTH 3aCTaBIs€T HaC COMHEBAThCA B OTCYTCTBUHU CBS3U B Te-
HEpaJbHON COBOKYIHOCTH, cl1la0oe OTKIOHEHHE TOBOPUT O TOM, YTO
Halla BHIOOpKA HE JaeT HaM OCHOBaHUW Iy Takux coMHeHmil. Ho
HACKOJIBKO CHJIBHBIM JOJDKHO OBITh yKa3aHHO€ OTKJIOHEHHE ISl TOrO,
4TOOBl ONUCAaHHBIE COMHEHHSI BO3HUKIIN?

Hayka He maetr TouHoro orBera. OHa mpeajaracT HaM JHIIb TaKOU
€ro BapUaHT, KOTOPHIH (OPMYyIUPYETCsS B BEPOATHOCTHBIX TEPMHHAX.
OTOT OTBET MOXHO HAaWTH B MaTeMaTW4YecKoW craTHcTHKe. UTOObI ero
BOCHIPUHATH, HEOOXOIUMO B3IJISIHYTh Ha M3y4aeMYIO CBs3b, ONHPAsCh
Ha cBOoeoOpa3sHOe MaTEMaTHKO-CTAaTUCTUYECKOE BHACHUE MUpA.
OnuiieM COOTBETCTBYIOIIUE PAcCYKACHHs B cleAyloleM naparpade.
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Cpazy ckakem, 9TO 3TH PacCy>KICHHUS TUIIWYHBI IJIS MaTeMaTHYeCKON
CTaTHCTUKH — Pedb UAET 00 OJHON M3 OCHOBHBIX PEIIaeMBIX €W 3ajad —
MPOBEPKE CTATHCTHYECKON THUITOTE3HI.

2.3.1.2. CratucTuka «XM-KBajgpaT» U MPOBEPKa HA ee OCHOBE
TUNOTE3bI 00 OTCYTCTBUY CBSI3H

[Ipenmonoxxum, 9TO MBI UME€EM JBE HOMHHAIBHBIX NEPEMEHHBIX,
OTBEYAIONIYI0 MM YacTOTHYIO TaONHIy THIa 7 ¥ XOTHM Ha OCHOBE €e
aHa/IM3a OTNPEAEIUTh, UMEETCS JIH CBSI3b MEXIy NepeMeHHbIMH. bynem
MCKaTh OTBET HAa JTOT BOMPOC C MOMOINBIO MPOBEPKH CTATHCTHUYECKOU
TUTIOTE3bl 0 HE3aBHCHMOCTH MPHU3HAKOB. VCTONB3ysT TEPMUHOIOTHIO
MaTeMaTU4eCKOW CTATHUCTHUKH, MOXKHO CKa3aTh, YTO pPeYb MOWAET O
NPOBEPKE HYJIb-TMNOTE3bl H : «CBA3b MEXIy paccMaTpUBACMBIMU
MEpEMEHHBIMU OTCYTCTBYET».

Jlaneko He JJIs KaXXJA0W MHTEpecyrolled colnoaora runoTe3sl
MaTeMaTHu4ecKasl CTaTUCTHKA MPEJOCTABISIET BO3MOXHOCTh €€ IIPOo-
BEpKH, HE IS KaXJOW TMIOTe3bl pa3paboTaHa COOTBETCTBYIOIIAS
teopust. Ho ecnm ynoMmsiHyTass BO3MOKHOCTB CYIIECTBYET, TO COOTBET-
CTBYIOIIAsl JIOTHKA PACCYXACHHUH CBOAMUTCS K CIETYIOMIEMY.

JlonmycTiMm, 9TO 1JIs KaKo#-TO cTaTHCTHYeCKOH runoressl H pas-
paboTaHa ynmoMsHYyTas TEOPHS W MBI XOTHM 3Ty THIOTE3y MpPOBeE-
puTh. MaTtemaTudeckas CTaTUCTHKA IpeiyiaraeT HeKui kpurepuin. OH
MPEACTaBIsAeT co0O0M OIpenencHHyI0 YucIoBy0 GyHkiuio f oT Habmo-
JlaeMBIX BEIWYWH, HAIlPUMEp, PACCUNTAHHYIO Ha OCHOBE YaCTOT BBHI-
6opounoii TabauIel conpsukennocTu: f = f (n,). Hpexncrapum Teneps,
YTO B HAIIEM PACTOPSIKEHUH WMEETCS MHOTO BBIOOPOK, IS KaKIOU
M3 KOTOPBIX MBI MOYXEM BBIYMCINTH 3HaueHWE 3ToW ¢yHKumu. Pac-
MpenesieHne TaKWX 3HAYEHHWHW B IMPEANOJIOKECHUHU, YTO MpOBepsieMas
TUIIOTE3a CIpaBeanBa (1 TeHEepalbHONH COBOKYIHOCTH), XOPOIIO
W3y4EHO, T.€. U3BECTHO, KAKOBA BEPOSTHOCTH MOMAJaHUSI KaXKJAOTO
3Ha4YeHHS B 000U mHTepBai. ['pybo rosops, 3TO O3HAYaeT, 4TO,
ecim H cnpaBennuBa, TO IS KaXkJI0TO MOJNYYEHHOTO JUIS KOHKPET-
HOW BBIOOpKH 3HadeHUs f MOXHO cka3aTh, KaKOBa Ta BEPOSTHOCTh, C
KOTOPO# MBI MOTJIH Ha HEr0 «HATKHYTHCA». BerumciseM 3HadeHUE
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f . kputepus f nns nameit enuncTBeHHOU BBHIOOpKM. Haxomum
BeposTHocTh P(f ) sToro snauenus.

[anee BcTymmaer B CHITy CBO€OOpPA3HBIN MPUHIIUIT HEBO3MOKXHOCTH
MaJIOBEPOSITHBIX COOBITHH: MBI IIOJaraeM, 4TO €Ciid BEpPOSITHOCTH Ka-
KOT0o-mn00 COOBITHS OYEeHb Majla, TO 3TO COOBITHE MPAKTUYECKH HE
MOJKET MPOM30UTH. M ecu MBI BCe K€ TaKoe MaJIOBEPOSITHOE COOBITHE
BCTPETWJIH, TO AENAEM H3 3TOTO BBIBOJI, YTO BEPOATHOCTH OIMPEAETSIIach
HaMH HEMpPaBWJIbHO, YTO B JE€HCTBUTEIHHOCTH BCTPEUCHHOE COOBITHE
HE MaJIOBEPOSTHO.

Hame coGpITHe COCTOMT B TOM, YTO KPUTEPHUN MPHUHSI TO WIA WHOE
3Hadenue. Eciu BeposTHOCTH TOT0 coObITHsA (T.€. P(f ) ) OueHn mana,
TO, B COOTBETCTBUH C MPHUBEACHHBIMU PACCYKICHUSMHU, MBI TIOJIaraeM,
YTO HENPAaBWJIHHO ee ONpenenuin. BecraeT BOmpoc 0 TOM, YTO TpHBe-
710 Hac K omwuOke. BcmoMuHaeM, 94TO MBI HaXOJWUIW BEPOATHOCTH B
MPEIOI0KEHUN CIPaBeIMBOCTH MPOBEPseMoil rumore3bl. IMeHHO
3TO MPEANOIOKEeHNE M 3aCTAaBIJIO HAC CUNUTATh BEPOSTHOCTH BCTpE-
YEHHOTO 3Ha4yeHHs o4eHb Majoil. [loCKONbKY OMBIT JaeT OCHOBAHUA
mojiaraTh, 9YTO B JE€HCTBUTEIHLHOCTH BEPOSITHOCTh HE CTOJH Maia,
OCTaeTCs OTBEPrHyTh Hamy H .

Ecnu xe BepostHocts P(f ) nocrarouno Bemuka s Toro, uyro0bl
3Hayenue f _ MOIJo BCTpeTMThCSA MPAKTHYECKH, TO MBI HOJIAraeM, YTO
y Hac HET OCHOBAaHHWI COMHEBATHCA B CIPABEITMBOCTH MPOBEPIEMOM
TUTIOTEe3bl. MBI IPUHUMAEM TOCIIETHIOI0, CYUTAEM, YTO OHA CIIPaBE]-
TUBa IS TEHEPAIbHOW COBOKYITHOCTH.

Takum 06pa3oM, MpaBoO MMEHOBAThCA KpuTepueM ¢GyHKIus f
obpeTaeTr B CHIIy TOTO, YTO MMEHHO BEJIWYMHA €€ 3HAYCHHUS UTpaeT
OTIPENEISIONIYI0 POJIb B BBIOOpE OAHOW M3 OBYX aJIbTEPHATHB: MPUHS-
THS TUNOTE3bl H Win oTBepkeHus ee.

Ocrasicsi HEpEMEeHHBIM BOIPOC O TOM, TJle TPaHUIA MEXIY «Ma-
JOW» M «JIOCTATOYHO OOJIBIIONY» BEPOATHOCTHIO? DTa TpaHUIA JOJIK-
Ha OBITH paBHA TaKOMY 3HAYEHHUIO BEPOATHOCTH, OTHOCHTEIHBHO
KOTOPOTO MBI MOTJIM OBI CUMTATh, YTO COOBITHE C TaKOW (WM C MCHbB-
Ie¥l) BEPOATHOCTBHIO MPAKTHYECKH HE MOXKET CIYIHTHCS — «HE MOMKET
OBITh, IOTOMY, YTO HE MOXET OBITh HUKOTAa». JTO 3HAUYECHHE HA3BIBAIOT
YPOBHEM 3HAYMMOCTHU NPHUHATHS (OTBEPIKEHUS) HYJIb-TUIOTE3Bl H

o0o3HavarotT OykBoit 0. OObIuHO momarawT, uto O = 0,05, nmu6o
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o = 0,01. MaremaTuueckass CTaTUCTHKA HE Ja€T HAaM IMPaBUJI OIpe-
neneHust 0. YCTaHOBUTh YPOBEHb 3HAYMMOCTH MOXET MOMOYb TOJIb-
Ko mpakThka.KoHEYHO, 3TOT ypOBEHBb JOJKEH 00YCIOBIUBATHCS
peanbHOU 3ajmadeil, TeM, HACKOJIbKO COIHAIbHO 3HAYUMBIM MOXKET
SBUTHCS NMPUHSITHE JIOKHOW WM OTBEPIKECHHE MCTUHHOM THIIOTE3BI
(mpoliecc MPOBEPKU CTATHCTUYECKUX THUIIOTE3 BCETJIa CONPSIKEH C TEM,
YTO MBI PUCKYEM COBEPIIUTH OJIHY M3 YIOMSHYTHIX omu6ok). Ecnun
OospIue 3aTpaThl (MaTepualbHBIC, TU00 AYXOBHBIC) CBSI3aHHBI C OT-
BEPXKCHHEM THIIOTE3bI, TO MBI OyJeM CTPEMHUTHCS CAeNaTh Ol Kak
MOJYKHO MEHbIIE, YTOOBI ObllIa KaK MOXKHO MEHbIIIE BEPOSTHOCTh OTBEP-
KEHUS TPABWIBHON HYJb-TUNIOTE3Bl. ECIH ke 3aTpaThl CONMpPSIKEHBI C
MPUHSATUEM THUIIOTE3bl, TO UMEET CMBICI 0L YBEIUYUTh, YTOOBl YMECHb-
NIUTh BEPOSITHOCTh MPUHSATHS JIOKHOW THUIIOTE3HI.

Teneps paccMOTPHM KOHKPETHYIO MHTEPECYIONYI0 HAac HYJIEBYIO
TUIOTE3y: TUTIOTE3y 00 OTCYTCTBHH CBSI3U MEXIY JIBYMS U3y4aeMBbIMHU
HOMUHAJBHBIMU NepeMeHHbIMU. DyHKIMS, BBICTyIAOIAs B KayecT-
BE ONHCAHHOTO BHIIIEC CTATHCTUYECKOTO KPUTEPHs] HOCHT Ha3BaHUE
«Xu-KBaapar», 0003HayaeTcs HHoraa Kak X? (X — OONbIIoe TpeuecKoe
«Xny»; moguepkHeM, 4To mainee Oymer GurypmpoBaTh Manas OyKBa C
TEeM K€ Ha3BaHUEM; M HAJ0 Pa3jiuvarTh MOHSITHUS, CTOSAIUE 32 dTUMH
0003HAYCHHIMH, YTO HE BCETJ/Ia JIeNIaeTCSI B OPUECHTUPOBAHHOW Ha
comnuosiora nureparype).OnpepessieTcss 3TOT KPUTEPUH CIIENYIOMUM
oOpazomM:

Teop

(n" -

)(2 — :E: ij

i, j n

3MH)2

Teop

ij

rae Nt — HaOrojaeMasi HaMU 4acToTa, CTOsIIAs Ha MepeceueHuu i-i
CTPOKH U j-TO CTOJOLA TaOJULbl CONPSIKEHHOCTH (TaK Ha3bIBaeMas
SMIIUpPHUYECKass 4acToTa), a nij“"p— Ta 4acToTa, KOTopas cTosja Obl B
TOH K€ KJIETKe, ecii Obl Hallld NepEeMEHHBbIC ObUIM CTaTHCTUYECKHU
HE3aBUCUMBI (T.€. Ta, KOTOpas OTBEYAET MPOMOPLUUOHATIBLHOCTH CTOJO-
OB (CTPOK) TabJHMLBI CONPSIKEHHOCTH; OHa OOBIYHO HAa3BIBACTCS
TEOPETHYECKOH, MMOCKOJIBKY MOXET OBITh HaiiieHa M3 TEOPETHYECKHX
cooOpakeHHI; HHOTJAa €€ Ha3bIBalOT TaKXe OXXUIaeMOW YacTo-
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TOW, MOCKOJIbKY JICHCTBUTEIBHO €€ MOSBJICHHE M OXHJAACTCS MPHU
HE3aBUCUMOCTH TEepeMEHHBIX). TeopeTndyeckas 4acToTa OOBIYHO
HaxoAauTCsA 1o (hopMmye:

n.xn,

n = ———. (1)

IIpuBenem mokazaTenbCTBO ATOH Gopmynsl. CaenaeM dTO HE IS
NproOIMEeHNsS YUTATENsl K MaTeMaTHuKe, a I JeMOHCTpPAIlMd TOTO,
KaK HeoOXOAWMO BOCHPHWHHMATH YaCTOTHI NMPH IPAMOTHOM aHalW3e
TaOJIHUIBI COMPSDKEHHOCTH. JloKa3aTenbCcTBO, O KOTOPOM MBI TOBOPHM,
ABJISIETCA OYEHb MPOCTHIM, W HCIOJB3YIONIHECS B MpOIecce ero mpo-
BEJICHHS] IPUHIUIIBI BXOAST B YHCIIO T€X 3HAHWH, KOTOPHIMH JOJDKEH
BIIAZETh KaXKIBIA COLMOJIOT, aHAIM3UPYIOMNH SMIUPUIECKUE JaHHBIE.

Wtak, MBI yTBEpXaaeM, 4TO TEOPETHUYECKasl YacTOTa OTBEYAET TOU
CHUTyaluu, KOrJa SBISIOTCS HE3aBUCHUMBIMHU JBa COOBITHS — TO, YTO
MEepPBHIN MpPU3HAK MPUHUMAET 3HAYEHHE 1, M TO, YTO BTOPOH MPHU3HAK
NpUHUMAaeT 3HaueHue j. HezaBucumocTh e OByX COOBITHI O3HadaeT,
YTO BEPOSATHOCTh UX COBMECTHOTO OCYIIECTBJIEHHS paBHa MPOU3BE-
JIEHUIO BEPOATHOCTEH OCYIIECTBICHUS KaXXIOTO B OTAEIHHOCTH. BBI-
YHUCJIUM COOTBETCTBYION[HE BEPOSTHOCTH JUISI MHTEPECYIOMIEro Hac
ciaydas. [IpeacTaBnsercss 04eBUIHBIM, YTO 3TH BEPOATHOCTH XOPOIIO
OIICHUBAIOTCS (MMEIOTCS B BUIY BBIOOPOYHBIE OIIEHKH BEPOSITHOCTEH C
MTOMOIIBI0 OTHOCUTEIBHBIX YacCTOT) CICAYIONIUM 00pa3oM:

PX=iY=j)="1 P(x=i)= 2 Poy=j= "3

n n n

He3aBucuMoOCTh HAamuX COOBITHH O3HAYAET CHPaBEIIUBOCTH

COOTHOIICHHUS:

P(X=i.Y=j))=P(X=i)wP(Y =))

WJIN, YYUTbIBasd BBCACHHBIC BBIIIC COOTHOHICHUA:

9TO JIETKO Mpeodpasyercs B JokaszpiBaeMoe cooTHomenue (1). Ilepeii-
JIeM K OIMCAHHIO TOTO, KaK «paboTaeT» Hall KpuTepuid «XH-KBajapaT».
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[IpencraBumM cebe, 9TO MBI OpraHU3yeM OCCKOHEYHOE KOJUYECTBO
BBIOOPOK ¥ IS Ka)KJOHW M3 HUX BBEIYKCIAEM BenuuuHy X2, OOpasyercs
MOCJIEA0BATEIbHOCTh TAKUX BEIUYHH:

Xiblﬁl ’ X|23b|62 ’ Xibl63 ’

OueBHIHO, IMEET CMBICT TOBOPHUTH 00 WX paclpeneseHud, T.e. 00
YKa3aHUU BEPOSTHOCTH BCTPEYAEMOCTH KaXJOTo 3HadeHUs. B
MaTeMaTHYeCKON CTaTHCTHKE JOKA3aHO CIEAYIOIee IOJOKEHUE: eCIH
HAalld TMPHU3HAKU B TE€HEPAJbHON COBOKYHNHOCTH HE3aBUCHUMBI, TO
BBIYHCIICHHBIC IS BHIOOPOK 3HAUeHUS X’ MPHUOIU3UTEIBHO HUMEIOT
XOPOIIO U3YUYCHHOE paclpenesicHue, «uMs» Kotoporo — u? («Xwu-
KBaJIpaT», 3€Ch UCIOJB3yeTCI Majgoe rpedeckoe «xu»). [Ipubmm-
3UTEJIHHOCTh MOKHO UTHOPHUPOBATH (T.€. CYMTATh, YTO BEIUIHHBI X?
pacrmpe/ie/ieHbl B TOYHOCTH TI0 3aKOHY W), €CITA KJICTKH TeX BHIOOPOYHBIX
YAaCTOTHBIX TAOJHIl, HAa 0a3e KOTOPHIX PACCUUTHIBAIOTCS BETHYMHBI X2,
JIOCTaTOYHO HAIOJIHEHBI — OOBIYHO CUHTAIOT, YTO B KaXKIOW KIIETKE
IIOJDKHO OBITH IO KpailHel mepe 5 HaOmroneHui. bymeMm cauTaTth, 9TO
ATO YCIOBHE COOJIIOACHO.

UToOBl JOTHKa MPOBEPKH HAIIed HYJIb-THIOTE3Hl cTana Oojee
SICHOW, OTMETUM, YTO NPH OTCYTCTBHHU CBSI3M B T€HEPaJIbHOW COBO-
KYIHOCTH Cpead BBEIGOPOUYHBIX X2, KOHEUHO, OyIAyT mpeobiagarh
3Ha4YeHHUA, ONM3KUE K HYIIO, TIOCKOJIBKY OTCYTCTBHE CBA3W O3HA4YaeT
PaBEHCTBO IMIMPUIECKUX H TEOPETHUECKUX YacTOT U, CIENOBATEIHHO,
paBeHcTBO X? Hynt0. Bonbpmue 3HadeHust X* OyayT BCTpedaThCs
CPaBHHUTEIBHO PEIKO — MMEHHO OHU OyAyT ManoBeposTHHL. [loaTomy
MOJKHO CKa3aTh, 4TO 0O0JbIIOe 3HaYeHHE X’ JIOJDKHO MPUBOJUTH HAC
K YTBEP)KIIEHUIO O HAJIWYHUH CBS3H, Majoe — 00 ee OTCYTCTBHUH.

N3yueHHOCTh pacmpeneaeHus] KaKOW-In00 CIydyaiiHON BEITHIHHBI
03Ha4YaeT, YTO y HAC MMEETCS cIoco0 ompenelieHus] BEPOATHOCTH
MoMaaHusl KaXJO0ro ee 3HA4YeHHUs B JIF0OOW 3aJaHHBIN WHTEpPBAl — C
MOMOIIBI0 MCIOJIB30BAHUSA CHEIUAIBHBIX BEPOATHOCTHBIX TaOIHII.
Takue TaOMHUIBI UMEIOTCS W s pacupeaencHus 4. IIpaBaa, HAIO
MOMHHUTH, 9TO TaKO€ paclpeneneHue He oaHO. MMeeTcs menoe ce-
MEHCTBO MOAOOHBIX pacupenesicHni. Bum kaxaoro 3aBUCHT OT pas-
MEpPOB HCTOJB3YEMBIX YaCTOTHBIX Ta0mui. TodnHee, 3TOT BUA OIpe-
IenseTcss Tak Ha3bIBAaeMBIM YHCIOM cTemneHeil cBoOonsl df (degree
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freedom) pacnpeneneHus:

df=(r—-1)w(c-1).

Urak, ecnmu B TeHEpabHOW COBOKYITHOCTH NMPU3HAKKA HE3aBUCHMBI,
TO, BBIYHCIIMB YHCIIO CTEHEHEH CBOOOJIBI JUISI MHTEepecyloleil Hac
MAaTpHUIIBI, Ml MOXEM HAWTH MO COOTBETCTBYIONIEH TaOIHIEe Bepo-
STHOCTh MOMAJaHUsl MPOU3BOJILHOTO 3HaueHuss X* B 1000 3a1aHHBIN
uHTepBaJ. Tenepbh BCIOMHHMM, YTO TaKO€ 3HAUYeHUE y HAC OJHO —
BBIUHCJICHHOE IS Halledl eIUHCTBEHHOW BHIOOPKH. O0O03HAUMM €ro
uyepes X? .. OnucaHHas BbIIE JOTUKA TMPOBEPKH CTATUCTUYECKOMH
TUIIOTE3bI TPEBPAIaeTCsl B CIEAYIONIEe PACCYKICHHUE.

Boruucium uuciio creneneit cBoboas df u 3amamumcst HEKOTOPBIM
ypOBHEM 3HAYMMOCTH Ol. Haiimem mo taGnuie pacupeseieHus 4’ Ta-
Koe 3HayeHue X® . Ha3bIBAEMOE KPHTHYECKUM 3HAYCHHEM KPUTEpHs
(MHOTa MCMOJIB3yeTCss 0003HaYeHHE X 2Kpm), IUTSI KOTOPOTO BBITIOJ-
HSIETCS HEPaBEHCTBO:

PE2iX2__)=o,

Tabn

(§ — obo3HaueHMe clyuaiiHON BeNMYMHBI, UMEIOIIEH pacnpeaeneHue
9’ ¢ pacCMaTpPUBAEMbBIM YHCIIOM CTEIEHEH CBOOOJIBI).

Ecnou X2 < X? . (T.e. BEpOATHOCTH MosiBjieHus X* _jocra-
TOYHO BEJIMKA), TO TOJIaraeM, YTO HAIld BBHIOOPOUYHBIC HAOIIOACHUS
HE Jal0T OCHOBAaHUU COMHEBATHCS B TOM, YTO B I'€HEPAIBHOU COBO-
KYITHOCTH TPU3HAKN NEWCTBUTEIHFHO HE3aBHUCUMBI — Be/b, «TKHYB» B
OJIHY BBIOOPKY, MBI BCTPETHIIH 3HaueHHe X?, KOTOpOE JCHCTBUTEIBHO
BITOJTHE MOTJIO BCTPETUTHCSA MPU HE3aBUCHMOCTH. B TakoM cirydae Mbl
moJiaraeM, 4TO y Hac HET OCHOBAHWH OTBEPrarh HAIly HYJb-THIOTE3Y,
¥ MBI €¢ MIPUHUMAeM — CYHTAeM, YTO MPHU3HAKH He3aBUCHMBI. Ecin
xe X2 > X? _ (T.e. BEpOATHOCTh NOsABIeHUA X’ - OdYeHb Maja, T.e.
MEHbIIIe (), TO Mbl BIIPABE 3aCOMHEBATLCS B HAIIEM IPEAIOJIOKECHUU O
HE3aBHCHMOCTH — BeIb MBI «HATKHYJIHCHY» Ha TaKOe COOBITHE, KOTOPOe
Bpoje OBl HE JOJDKHO OBLIO BCTPETHTHCS MPHU ITOM IPEIOIOKEHUH.
B Takowm cirydae MBI OTBepraeM Haimry HyJIb-THIIOTE3Y — IOJIaraeM, 4To
MPU3HAKH 3aBUCHUMEL.

Hrak, paccMaTpuBaeMblii KpUTEPUN HE TapaHTUPYET HaIU4yHeE
CBsI3H, HE M3MepseT ee BenuanHy. OH Ji00 TOBOPUT O TOM, YTO SMIHPHUS

Tabn
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HE JacT OCHOBAaHWN COMHEBATHCS B OTCYTCTBHH CBSI3H, JIMOO, HAIIPOTHB,
aeT MOBOJ A1 COMHEHHH.

2.3.1.3. HopmupoBka 3HaueHn i pyHKIUH «XH-KBagpaT»

Camu 3HaYeHHS PacCMaTPUBAEMOTO KPUTEPHUS HEMPHUTOJIHBI JJIs
OIICHKH CBSI3M MEXJY NpPHU3HAKAMHM, ITOCKOJIBKY OHHM 3aBHUCST OT 00be-
Ma BBIOOPKH U JPYTUX OOCTOATEIBCTB, HOCAIIMX, BOOOIIE rOBOPS,
CcllyyailHbI XapaKTep MO OTHOUICHHIO K CHJIC M3MepseMou cBsa3u (0
HEKOTOPBIX 0OCTOSTENHCTBAX MOJOOHOTO PoOJa MOWAET peyUb HUXKE).
Tak, BenuunHa KpuTepus, Hanmpumep paBHas 30, MOXET TOBOPHUTH O
0O0JIBIIION BEPOSITHOCTU HAJMYMsS CBSI3U, €CIIM B KIETKAaX HMCXOJTHOH
YaCcTOTHOW TaOMHMIBI CTOAT BeJWYUHBI mopsaka 10, 20, 30, u o
HUYTOKHOM BEPOSTHOCTU TOTO K€, €CIU PACCMATPUBAEMBIC YaCTOTHI
paubl 1000, 2000, 3000 u t.1. B Takux ciaydasx BO3HUKAET HEOO-
XOJAUMOCTbH OMpPEJCICHHON HOPMUPOBKH HAWJCHHOTO 3HAUCHUS KPHU-
TEpUs — TAKOTO €ro Mpeo0pa3oBaHUs, KOTOPOS YCTPAHUT OINMUCAHHYIO
3aBUCUMOCTH OT CIY4YaWHBIX (IJIs OICHKH CBsI3M) (hDaKTOPOB.

[MoguepkHem, 4TO 3A€Ch peyub UACT O MPUHIIUIUATBHOM MOMEHTE,
YacTO BO3HHUKAIOIIEM IIPU UCIOJIb30BAHUM B COLMOJIOTMH PAa3HOTO Poja
CTAaTUCTUYECKUX KPUTEPHUEB, MHICKCOB M T.A. Bcerma HeoOxoqumo
BBISICHATH, HE OTPaXKaeT JIM UCHOJb3YEMbIi MMOKa3aTeldb 4TO-IU00
CJIy4aifHOE TI0 OTHOIICHUIO K U3y9aeMOMY SIBIICHUIO U B CIIy4ae HaIU4dus
TaKOT'0 OTPaXXEHUS OCYLIECTBIATH COOTBETCTBYIOLIYI0 HOPMHUPOBKY
ImoKazaTes.

[IpuHITO HOPMUPOBKY, MOJOOHYK ONHUCAHHOW, OCYIIECTBIATH
TakuM 00pa3oM, 4TOOB HOPMHUpPOBAHHBIE KO3(P(PUIUEHTH M3MEHS-
nuck 6o ot —1 mo +1 (ecnu MMEET CMBICH MPOTHBOIMOCTABICHUE
MOJIOKUTEIBHOW U OTPULIATEIBHON HAINPAaBICHHOCTH HU3y4aeMOTO C
MMOMOIIBI0 PACCMATPUBAEMOr0 MHJCKCA SBJICHUS, B HAIIEM CiIydae —
cBsi3u), 1160 ot 0 70 1 (ecnu BBIJCICHHE TOJOXKUTEIBLHON U OTpHIIA-
TEIbHOW HANpPaBICHHOCTH SIBJICHHUS COJEPIKATEIBHO OCCCMBICICHHO).

[MoguepkHeM, 4TO MPUBEACHUE BCEX KOA(DPUIMEHTOB K OJIHOMY
U TOMY K€ MHTEPBaNy SBISETCS HEOOXOJMMBIM, HO HEIOCTATOYHBIM
yCIIOBHEM, 00€CTIEYMBAOIIUM BO3MOXHOCTh MX CpaBHEHUs. Eciu
TaKOTO NPUBEJICHHUS HE OyIeT CIelaHO, CPAaBHEHUE 3aBEIOMO HEBO3-
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MOXHO. HO M mpu ero ocCyIiecTBICHHN CPaBHEHHE TOXXKE MOXKET OKa-
3aThCsl OeccMpIcieHHBIM. O0 ATOM moiaeT peds B m.2.3.5.

HwmeroTcst pa3Hble MOAXOBI K TpeOyromeiics Hopmuposke. Hawm-
0oJee M3BECTHBIMU SIBIISIIOTCSI TaKHE, KOTOPBIE MPEBPAINAIOT KPUTEPUi
«Xu-KBagpaT» B H3BECTHBIC KOA(PPHUIIMECHTHI, HA3bIBAEMBIC OOBITHO IO
MMEHaM BIIEPBBIE IPEMIOKUBIINX WX aBTOpoB — llupcona, Uymposa,
Kpamepa. 3a stumu xodpdunueHTaMu yTBEpAUIUCEH MOCTOSHHBIC
0003HaYeHHUS, OTBEYAIONIHE NMEePBHIM OyKBaM Ha3BaHHBIX (haMHUIHI
(koapdunment UynpoBa oTBedaeT HeMelnkoMmy tsch, koaddunument
Kpamepa nmeer nBa 0003HAYCHHUS H3-3a WU3BECTHOTO pa3andus OyKB,
0003HAYAIONMNX 3BYK «K» B Pa3HBIX S3BIKAX):

P =
~ \nflc-D(r-1)
K (um C) = X

nxmin(c —1,r —1)

OmmimeM HEKOTOpHIE CBOMCTBaA 3THUX Kod(pdumenToB. Haunem ¢
T€X, KOTOphIe OOBIYHO OTOBApPWBAIOTCS B JINTEpPATypeE.

Bce koaddumments nzmensrorces oT 0 1o 1 1 paBHBI HYJIIO B CiIydae
MOJHOW HE3aBHCUMOCTH IPHU3HAKOB (B OMHCAHHOM BBIIIE CMBICTE).
Kak u xputepuit «Xum-xkBaapar», 5TH NOKa3aTeIU SABJIAIOTCS CUM-
METPUYHBIMH OTHOCHUTENBHO HAIIUX MPU3HAKOB: C WX MOMOIIBIO HEIH3S
BBIJICJINTH 3aBUCHMYIO M HE3aBHCHUMYIO MEpEeMEHHbIe, Ha OCHOBE HX
aHaJIM3a HEJb3sS TOBOPHUTH O TOM, KaKas NMepeMeHHas Ha KakKylo
«BIUSACTY.

OO0pIYHO B KadecTBe HejmoctaTka koddpdummenta IMupcona P
(TIpeIoKEeHHOT0 B JIUTEpAaType MEPBBIM) YIIOMHUHAETCS 3aBHCUMOCTH
ero MaKkCHMaJbHOW BEIHYHMHBI OT pazMmepa Tabmunel (Makcumym P
JOCTHTAETCSA MpU C = I, HO BeJIWYHMHA MaKCHUMaJbHOTO 3HAYECHUA
U3MEHSIETCSl ¢ U3MEHEHUEM YHCIIa KaTeropuid: npu € = 3 3Hauenue P He
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MOKeT ObITh OoJsibie 0,8, mpu C =5 MakcuMmanbHOE 3HadueHHe P paBHO
0,89 u 1.1. [MHTeppeTanus u ananmms..., 1987, c.31]). EcrecTBenno,
3TO MPHUBOIUT K BO3ZHUKHOBEHHUIO TPYIHOCTEH MpH CpaBHEHUH TaOJIHIL
pasHoro pasmepa.

OTMeTuM clIeAyIOMUNA HEMaJIOBaXXHBIA (DakT, OYEeHb PEIKO pac-
CMaTpUBAIONIMICA B OPUEHTUPOBAHHON Ha COILMOJIOTa JIUTEpaType.

MHuorue cBOWCTBa paccMaTpuBaeMBIX Kod(pPUIImEHTOB MOKa-
3BIBAIOTCS JIMIIH MPU YCIIOBUHM BBIMIOJHEHUS OJHOTO HE BCETJAa IMpHU-
E€MJIEMOTO IS COIMOJIOTHU MPEINOJ0KEHUI, COCTOSAIIETO B TOM,
YTO 32 KaXKJBIM HAIIUM HOMHUHANIBHBIM NPU3HAKOM «CTOHUT» HEKad
nmaTeHTHas (CKphITas) HeNpPEepHIBHAS KOJHMYECTBEHHAs (UHCIOBas)
nepeMeHHas.

CnenaeM HeOONBIIOE OTCTYIJIEHHE MO MOBOAY MCHOJB3YEMBIX
TepMuUHOB. Bce Tpu ompezeneHns K TEPMUHY «IIepeMEHHAasD TPeOYyroT
nosicHeHHs. TepMUH «IaTeHTHas» yHOTpeOisercs 3/ecCh HECKOJIBKO
ycioBHO. OOBIYHO (B TCOPHH COIHMOJIOTHYESCKOTO W3MEPCHUS, HaIpH-
Mep, B (GaKTOPHOM, JATEHTHO-CTPYKTYPHOM aHaIN3e, MHOTOMEPHOM
IIKaJMPOBAHUM) TOJ JIATEHTHOW NMEepEeMEHHON MOHWMAIOT MPHU3HAK,
3Ha4YEHHUSI KOTOPOTO BOOOIIE HE MOANAIOTCS HEMOCPEJACTBEHHOMY
W3MEPCHUIO (HampuMep, IyTeM IPSIMOTr0o OOpalieHus K PECIOHICH-
Ty). 3Ha4eHUS XK€ Halleld MepeMeHHOW MBI U3MepseM CaMbIM He-
mocpencTBeHHBIM oOpa3zoM. Ho momydaem mpu 3TOM HOMUHAIBHYIO
mKaxy, XOTAd M MpeamnojaraeM, 4To MEXIY OTBEYAIUIUMH ITHUM
3HAYEHUSIM CBONCTBAMH PEATBHBIX OOBEKTOB CYIIECTBYIOT OTHOIICHHUSA,
JIOCTATOYHO CJIOXHBIE JJISI TOTO, YTOOBI MOKHO OBIJIO TOBOPHUTH 00
WCIIOJb30BAHUN WHTEPBAJIbHON MKaNbl (0O COOTHOMEHUH MEXIY
«boraTcTBOM» pEaNbHBIX OTHOIICHUH, MEXAY dMIHPHIECKHUMHU O0B-
€KTaM{ M THIIOM MIKaJ, UCHOJb3YIOMHUXCS MPU IKAJTUPOBAHUH ITHUX
o00bekToB [Kiurep u ap., 1978; Toncrtora, 1998].

TepMmuH «HEMpepbIBHAS) 3[eCh yHOTPEOIIETCS B TOM CMBICIE, YTO
B KadecTBE 3HAYEHHS ITOW NMEPEMEHHOW MOXKET BBICTYHATh JII000E
panuoHaIBFHOE YHCIO.

«KonuyecTBEeHHON» MbI, B COOTBETCTBUU C TpajJUIlMel, Ha3bIBaeM
MepeMEeHHYI0, 3HAUYCHUA KOTOPOW MOJyYEHBI MO MIKaje, THI KOTO-
poii He HWKE THIa MHTEPBAJbHOMN IIKaJbl (O HAIIeM OTHOIIEHWH K
MOI00HOMY HCITOJIB30BAHUIO TEPMUHOB «Ka4eCTBEHHBIH—KOJIMIECTBECH-
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HBII» yke 1uia pedsb B 1m.4.3 gactu ). MoXHO mOKa3aTk, 9TO IJIS TaKUX
IKaj JIro0oe pamuoHATBHOE YHCIO MOXET B MPUHIIUIIE OKa3aThCs
IIKaJbHBIM 3HaYE€HHEM Kakoro-iubo oO0bekTa. [loaTomMy TepMUHBI
«KOJIMYECTBEHHBIN» M «HEMPEPBIBHBIN» YaCTO YMOTPEOIAIOTCS KaK
CHHOHWMEL. )

Wrak, MBI moslaraem, 4To 3a7aBasi peCHOHICHTY WHTEPECYIOMNUH
HAac BOTIPOC B aHKETE, MBI KaK OBl MPUHYXIaeM €ro pa30uTh BECh AHa-
Ma30H U3MEHEHUSI pacCMaTpUBAEMOM KOJIMYECTBEHHOW MEpPEMEHHON Ha
WHTEpBaJbl (KOJTWYECTBO KOTOPHIX PABHO YHCIY 3HAaUYeHWI Hamei
HOMHHAJIBHON MEPEMEHHOW) U yKa3aTh, B KAKOM M3 3TUX WHTEPBAJIOB,
M0 €ro MHEHHWIO, HaXOJUTCA OICHMBAaeMBI 00BeKT. BHYyTpH Kakaoro
WHTEpBaIa 3HAYEHUS ITEPEMEHHON CTAaHOBSTCS HEPA3TUIMMBIMH, MEX-
Iy MHTEpBaJlaMH K€ OIMpeAeeHBl JUIIh OTHOUIEHHUS COBIAJCHUS —
HECOBITaZCHUS (OCHOBHOE CBOWCTBO HOMHWHaJIBbHOW mikansl). Korma
WCCJIeIOBATENh UMEET AENIO C JIByMs IEepEeMEHHBIMU TaKOTO poja (Ha-
npuUMep, KOTJa HAC MHTEPECYIOT MapHbIe CBA3M), TO OOBIYHO Mpen-
MoJjlaraeTcs €lle W HOPMaIbHOCTh COOTBETCTBYIOIIETO JBYMEPHOTO
pacrmpeneneHus.

NmMmeHHO Takoro mpeAmonoxkeHus npunaepxkusaics [lupcon, xor-
Jla B Hayaje BeKa BBOIWI CBOM K03(dduument. On nokaszai, uro P pas-
HO TOMY IpeNeIbHOMY 3HAYEHUIO OOBIYHOTO Kod(ddunmenta Koppei-
AN MEXAY JIATCHTHBIMH TIEPEeMEHHBIMH, K KOTOPOMY 3TOT K03 pu-
[UEHT CTPEMUTCS MpH OE3rpaHNMYHOM YBEIMYECHUH KOJIWUYECTBA rpa-
AUl paccMaTpUBaeMBIX MpU3HaKoB. O4EeBUAHO, 4YTO 6€3 yKa3aHHOTO
MPEIIOI0KEHUS OBIIO OB COBEPIICHHO HESICHO, KaK IMOJ00HOE CBOM-
cTBO K03 duinenra P MOXHO IPOMHTEPNPETHPOBATH.

J1s mcnpaBieHna yKa3aHHOTO BBIIIE HeXOCTaTKa Kod(duimeHTa
IIupcona (3aBHCUMOCTH €r0 MaKCHMaJlbHO BO3MOXHOTO 3HA4YEHHUS OT
pasMepoB TabIuIbl conpspkeHHOCTH) UynpoB BBed kodpdumueHt T,
Ha3BaHHBIN ero uMeHeM. Ho u T jocturaer eauHUIBI JIMIIb IpH C =T,
U HE JOCTUTAeT IpH C # . MOXKeT JOCTUTATh SAVHMIIEI HE3aBUCUMO OT
Bujaa tadnunsl kodpohunuent Kpamepa K. Jlnst kBaapatHeix TaOuIl
kooppunuentsr Kpamepa n UynpoBa coBmamaioT, B OCTAIBHBIX CIIY-
gasix K >T,

MBI mepednciImin Te CBOMCTBAa pacCMaTpUBaeMbIX K03(HmmreHTos,
KOTOpbIE YacTO yNOMHUHAIOTCS B JauTeparype. M3 penko ynmomMuHAIo-
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IUXCSI CBOMCTB MOXHO Ha3BaTh €II¢ OJWH CBOMCTBEHHBIM BCEM
ko3P punmeHTaM HEJOCTATOK — 3aBUCHMOCTH HUX BEJIMYHUHBI OT CO-
OTHOMICHHWW MapTrHHAJBHBIX YaCTOT AaHAJIU3UPyeMOU TaOIUIIBI
COMPSIKEHHOCTH (MOAYEPKHEM OYCHB BAXKHBI MOMEHT — BBIUHCIISAS
TEOPETHICCKUE YAaCTOTHl IPHU pacueTe KpUTephus «XU-KBaIpaT», MBI
MMOJB3yeMCSl MapTHHAIBHBIMU CyMMaMH, ToJiarasi, 9YTo UMEEeM JIeJIO C
WX «TeHEpalbHBIMU» 3HAYCHUSIMH, UYTO, BOOOIE TOBOPS, HE BCeTAa
OTBEYaeT PEalbHOCTH).

O TOM, KaK M3MEpPSATH CBS3h MEXKIY HOMHUHAIBHBIMHU TPU3HAKAMHU
C TIOMOTIBI0 KPUTEPHUS «XHU-KBaIpaT», MOXKHO MPOYECTh B paboTax
[Enuceera, 1982; EnuceeBa, PykaBumuukos, 1977, ¢.82-89; Un-
TepupeTanus U aHamms..., 1987, ¢.31-32; Jlakytun, TomnctoBa, 1990;
ITanunorTo, Makcumenko, 1982, ¢.65-84; Pabouas kHUra comuoJora,
1983, ¢.169-172, 190 (¢ y4erom TorO, 4TO Ha C.169 pedb UIOeT 0 TaKUX
TEOPETUUECKUX YACTOTAaX, KOTOPHIC ABISAIOTCS YaCTOTAMHU TaOJIUIIBI
CONPSI)KEHHOCTH, OTBEYAIONIEN Cllydyar0 CTaTUCTUYECKON HEe3aBUCH-
MOCTH paccMaTpHUBacMBIX HOMHUHAJIBHBIX MEepeMeHHBIX); CTaTHCTH-
YECKUe METOMHL..., 1979, ¢.117-120; Toncrora, 1990a, ¢.54-57]

[Tepeiimem k omnMcaHWIO TakuX KOd(DGHUIHMEHTOB MapHOU CBSI3H,
KOTOPHIC OCHOBAaHBI Ha APYTHX alpPHOPHBIX MOJIEISIX, Ha APYTroM
MTOHUMaHUU CYTH DTOH CBS3H.

2.3.2. KosppunueHTsl cBA3M,
OCHOBAHHbIE HA MO/IeJISIX MPOTrHO3a

2.3.2.1. BoIpa:keHue npeacTaBjieHuii 0 CBA3M Yepe3 NPOrHO3

BxroueHne MOHATHS MPOTHO3a B MPEACTABICHUE O CBSI3H MEXIY
HOMUHAJBbHBIMU MPHU3HAKAMH NPEACTABISAETCS Pa3yMHBIM: HaBep-
HOE€, TPYAHO BO3pa)xXaTh MPOTHB TOTO, YTOOBI MPU3HAKU CUUTAIHCH
CBSI3aHHBIMH, €CJIM 3HaHWE 3HAYECHUS OJHOTO MPH3HAKa MO3BOJISET
YAY4IIATh MPOTHO3 3HadeHus Apyroro. [losicauM 3T0 Ha ruUmoTe-
THYECKOM TpHMeEpPE, KOTOPHIH HIDKE MBI OyZeM HEOJHOKPATHO «IKC-
IIyaTupoBaTh». 3a0HO YyTOYHHUM TOJBKO 4YTO CHOPMYyITHMpPOBAHHOE
CyXXJICHHE.
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[IpenmomoxuM, 9TO MBI H3ydYaeM KHUTEIEH HEKOTOPOTOo KPYITHOTO
ropoga N ot 20 meT m crapiie M 4TO HAC MHTEPECYET CBSI3h MEKIY
MPU3HAKOM «BO3PAcT» , pacCMaTpPUBAEMbIM HaMH KaK HOMHHAJBHBIHN,
U IUXOTOMHUYECKHM MPU3HAKOM CO 3HAUYCHHSIMH «CTYIECHT» — «HE
CTyACHTY.

(HamoMHMM nBa MpUHOUMHAIBHBIX JISI COMMOJOTHH MOMEHTA.
Bo-mepBriX, onpeaeneHne TUMa MIKAJIbl JJIS TaKUX, Ka3aJlochb ObI,
«IOHATHBIX» MPHU3HAKOB, KaK BO3pacT, JaJeKO HE BCEerja SBIsSeTCS
SCHBIM J€JIOM; MPUYNHOW TOMY CIYXKHT TO, YTO UX 3HAYEHHS, Kak
MIPaBUJI0, MHTEPECYIOT HMCCIEeNO0BaTeNsI He caMu 1o cebe, a JUIIb Kak
MOKa3aTelIn HEeKOTOPHIX JAaTEHTHBIX NMEepeMeHHbIX. Bo-BTOpHIX, 31€Ch
MBI OTBJIEKaeMCS OT CIIOXHOHW MpoOJeMbl pa30HMeHus nAuana3oHa W3-
MEHEHHUs HEeTPEpPBIBHOTO MpPHU3HAKa — MPEIoJiaraeM, YTO 3TO CIEIaHO
KaKUM-TH00 aZieKBaTHBIM pelracMoi 3agade oOpa3oM.)

IIpeanonoxum, 4TO pacrpelieieHe U3y4aeMoil COBOKYITHOCTH I10
BO3pacTy MPHUOIMU3UTEIBHO PaBHOMEPHO, HallpUMeEp, TaKoe, KaKoe
n300pakeHo Ha pHCYHKEe 14.

P (BepoaTHOCTbL, %)

A
20

154

10

>

20 30 40 50 60 70 8IO BospaCT,n'er

Puc.14. 'mnorernyeckoe pacnpenesaeHue Mo Bo3pacrty sxureseii ropoga N
crapuue 20 et

WHTYUTHUBHO SICHO, YTO B TAKOW CUTYaI[Md MBI BPSJ JIH CMOXKEM
XOpONIO MPOTHO3UPOBATh BO3PACT pecClHOHAeHTA. BriOpaB Hayran
(cmydaliHBIM 00pa30oM) MPOU3BOJLHOTO YEI0BEKA, MBI IIPUMEPHO C

2. Ananuz cesazeil medHcoy HOMUHATLHBIMU NPUSHAKAMU 203

OJINHAKOBO# CTENEeHbI0 YBEPEHHOCTH MOXKEM I0JIaraTh, YTO OH MMEET
000 BO3pacT: BEPOSITHOCTh «HATKHYTHCS» Ha 20-JT€THEr0 IOHOIIY
Takas ke, kKak 1 Ha 80-jeTHero cTapuka (MOJAYEpPKHEM CBOeoOpasme
MOHUMAaHHS HAMH TEPMHHA «IIPOTHO3» — Pe4b HJET MPOCTO O TOM, YTO
MBI MOXEM CKa3aTh O 3HAYEHUH BO3pacTa JUIsl CIIy4allHO BHIOPAHHOTO
PECIIOHICHTA).

Jpyroe neno, eciy Mbl PACCMOTPHM TOJILKO CTYAEHTOB. SICHO, 4TO
WX pacrpeJiejieHHe 10 BO3pacTy OyJIeT pe3Ko OTINYaThCs OT OOIIETo.
Hampumep, 6ymer umeTs BUI, W300pakKeHHBIH Ha pUCYHKE 15.

P (BeposiTHOCTD, %)
A

70 -
60 -
50
40
30 1
20

10

20 30 40 50 60 70 80  BospacrT, net

Puc.15. I'nnoreTnyeckoe pacnpe/esieHue Mo BO3PacTy CTy/IeHTOB ropoaa N
crapuie 20 et

SlcHO, 4TO Temeph, CIydaWHBIM 00pa3zoM OTOOpaB UYeTOBEKA
(crymenra), Ml ¢ yBepeHHOCTBIO 90% (90 = 70 + 20) Oyzmem monarars,
YTO ero Bo3pact He mpeBbICUT 30 JIeT, BEPOSITHOCTD K€ «IIOMAcTh» Ha
gejoBeka crapmie 40 JIeT MpakKTHYeCKHd paBHA HYJIIO.

Urak, pukcupoBaB 3HAUCHUE CTYJEHT» BTOPOTO paccMaTpH-
BaeMOr0 HaMU NPU3HAKa, MbI SIBHO YJYYIIWIH BO3MOXKHOCTh ITPOTHO32
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BO3pacTa xuTeneil ropoxa. HaBepHoe, Ha ocHOBE 3TOr0 OBLIO OBI
pa3yMHO cIeiaTbh BBIBOJ O HAJWYUHU CBSI3H MEXIY NMPH3HAKOM
«BO3pAcCT» W MPHU3HAKOM «OBITH cTyaeHTOM». lloguepkHem, 4TO s
TOTO, 4TOOBI CHOeIaTh 3TOT BBIBOM, MBI cpasHuiu Oe3yCIOBHOE
pacmpeneieHre MpHU3HAKa «Bo3pacT» (CM. puc.14) ¢ ero yCioBHBIM
pacupeneneaueM (cMm. puc.l5), Korma yclloBHE COCTOHMT B (PUKCAITUHU
3HAa4YeHHS «CTYIECHT» BTOPOTO MpH3HAKa. BO3MOXHOCTH XOpOIIETO
MPOrHO32 HA OCHOBE 3HAHMA YCJIOBHOTO paclpeiesieHus cama 1o cebe
(6e3 ee cpaBHEHHUS C BO3MOXXHOCTHIO MPOTHO3a MO OE3YCIOBHOMY
pacrmpeseNeHnI0) HU O KaKO# CBSI3WM elie He ToBopuT. Tak, m3ydas
TOJIBKO CTYJEHTOB, MBI HE MOKEM TOBOPHUTH O CBSI3W II0JIa M BO3pacTa
Ha OCHOBE TOTO, YTO, OTOOpaB TOJBKO NEBYIIEK, MBI MOXXEM XOPOIIIO
MpPOTHO3UPOBATH MX Bo3pacT. Bexp Bcero BeposiTHEe, CTOJb XKe
XOPOIINI MPOTHO3 MOXKET OBITh OCYIIECTBIICH M ISl IOHOIIEH, W A
CTYyIEHTOB BooOmIe (T.e. misga O6e3yciaoBHOTO pacupenencHust). O
COOTHOIIEHNN 0€3yCIIOBHOTO W YCIOBHOTO paclpeAeleHUuil mpu
U3yueHnn cBsA3eil cM. Taroke [JlakyTtun, Tomcrosa, 1990].

Wrak, 6yaeM cYuTarh, 9TO CMBICT pacCMaTpHBaeMbIX (IIPOTHO3-
HBIX) K0d(P(PUIHEeHTOB HAa UHTYUTHBHOM ypOBHE siceH. Bce Takume
KO3(pPUIIMEHTHI TOJDKHBI CIIYKUTh MEPOU YIyYIICHHS KadecTBa IPO-
THO3a 3HAYEHHS OJHOTO NMPHU3HAKA 3a CUET MOJYYEHHUS CBEJCHHUH O
3HAYCHUHU JAPYroro MpHU3HAKa MO CPAaBHEHHUIO C TEM CIydaeM, KOTaa
MocjIeNHee 3HAaUYCHUE HEM3BECTHO. Takme kodpdunueHTs u 0yaem
Ha3bIBaTh ONMHPAIONIMMHUCS HAa MOJENb MPOTHO3A.

Jns Toro, 9TOOB MOXKXHO OBITO MPAKTHYECKH ITOJIH30BATHCS BBICKA-
3aHHBIMH TMPEANOJOXKEHUAMH, HE0OOX0AUMO HX (OopManmu30BaTh.
Hdpyrumu cioBamu, HEOOXOAMMO YETKO MOHATH, YTO TaKOE€ MPOTHO3 H
KaK MMEHHO Ha OCHOBE YAaCTOTHOW TaOJMIBI MBI MOXEM CYAUTH O
pa3IuYuHA BO3MOXKHOCTH MPOTHO3a /I COOTBETCTBYIOIIHUX YCIOBHBIX
n 0e3yCHOBHBIX pacmpepeieHuii. @opmann3amus MOXET OBITh pa3-
Hoil. U, B mepBy1o ouepeb, HEOJHO3HAYHO MOKET IMOHUMAThLCS CaMm
TePMHUH «IPOTHO3». Te n3BecTHBIE KOXPPUIMEHTH CBI3H, KOTOPHIE
MBI HaMepeBaeMcCsl PacCMOTPETh, OTIMYAIOTCS APYT OT JApyra Kak
pa3 cmocobom dopmanmzanuu 3TOTO MOHATHI. Ho mpexnae, dem
MEePEeXOAUTh K ONHCAaHWIO HEKOTOPBIX MPOTHO3HBIX KO3 dummeH-
TOB, HAIIOMHHUM, 9TO mpoOiieMa ¢opmManm3aliy COAEPKATEIbHBIX
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MIPEJICTAaBICHUN O IIPOTHO3HOW» CBSA3HM, BOOOIE TOBOPS, HE HCUEP-
MBIBAETCS PacCyXIACHUAMU O MOHMMaHWHM IPOTHO3a W OLEHKE ero
kadecTBa. OTMETHM TaKXe CIeAYIONMe TPH HEMAJIOBa)KHbIE MOMEHTA.

Bo-nepBrix, riro6ansabie K0P PUIIHESHTH CBSA3HM IO CYMIECTBY
SBISIIOTCSL «YCPEAHEHUAMM» BCEBO3MOKHBIX JIOKATbHBIX K03 u-
1neHToB. M mogo0HbBIe «yCpeAHEHUS» MOTYT TOHHMAThCS MO-Pa3HOMY,
BEIpaXXaTbCs pa3HBIMU (popMyiaaMu. DTo Takke 00yCIOBIMBAET
HaJIMYHE Pa3HBIX KOA(PPUIMEHTOB CBS3H.

Bo-BTOpBIX, BO3MOXKHOCTh OCYLIECTBIECHHUS MPOTHO3a 3HAYCHUU
OHOTO MpPHU3HAKa MO 3HAYEHHUSM J[PYTOr0 CYMIECTBEHHO 3aBHCHUT OT
TOTO, 3HAY€HUA KaKOTO MpH3HAKa MporHo3upyiorcsa. Ckaxem, 3Ha-
YEeHUsI TMEePBOTO MOTYT XOpOIIO MPOTHO3UPOBATHCA MO 3HAYCHUIM
BTOPOTO, a 3HAYEHHSI BTOPOTO IO 3HAYEHHUSM IEPBOTO — OYEHB IIIOXO.
IIpuBeneM mpocToil, HECKOJIbKO YTpUpPOBaHHBIN mpumep. IlycTh ua-
CTOTHOE€ pacmpejeieHne 3HaYeHUI IBYX NMPU3HAKOB HMEET BHI,
MIPEICTaBICHHBIN B Ta0mwuIe 12.

Tabnuya 12
Tabanua conpsizKeHHOCTH, WITIOCTPHPYIONIAs HECHMMETPHUYHOCTH OHATHS
«IPOTHO3»
X Y
1 2 3

1 0 0 10
2 0 0 10
3 0 20 0

ScHo, 9To 1Mo 3Ha4YeHHMIO X MBI JIETKO IPEACKa3biBaeM 3HadeHue Y.
OOpaTHOE XK€ HE MMEET MecTa: ecjiau npu3Hak Y paBeH 3, To X ¢
OJIMHAKOBBIM YCIIEXOM (C PaBHOW BEPOSTHOCTHIO) MOXKET MPUHUMATH
3Hadenus | wim 2. B Takom citydae BO3HHKAeT BOIPOC O MOCTPOCHUH
KO3 (HUIUEHTOB, HECHMMETPHYHBIX OTHOCHUTEIBHO paccMaTpUBaeMbIX
MPHU3HAKOB HJIH, KaK TOBOPAT, KOAPQHUIIMEHTOB, OTPAXKAIONINX HAIPaB-
JICHHYIO CBSI3b — CKa)KEM, TOBOPSIINX O TOM, TIOSIBJISIETCS JIM y HAC HOBast
nH(boOpManKsg O BTOPOM NpH3HAKE NMpU (PHUKCAIMU 3HAYEHUS MEPBOTO,
HO HUYETO HE TrOBOPAIMHUX 00 0OpaTHOW 3aBUCHMOCTH.

AKTyanpHOU sIBIIIeTCS 3ajladya YCPEIHEHHS TaKUX HalpaBICHHBIX
K02 PUIHEHTOB MU OICHKH HEHampaBlIeHHOW cBs3u. OOOCHOBaHME
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COOTBETCTBYIOIIECH HEOOXOIUMOCTH — IMIPUMEPHO TaKoe K€, Kak 000CHO-
BaHWE HEOOXOMMMOCTH HCIIOJIB30BAHUS TIIOOATBHBIX KOA(PDHUITMEHTOB
HapsIy C JIOKaJIbHBIMU: C OJIHOM CTOPOHBI, HE MMesl KO3(P(PUIIUECHTOB
HaNpaBJICHHON CBS3HM, MBI MOXEM YIYCTHUTh, HE 3aMETHTh BaXKHbIE
NPUYUHHO-CIIEJICTBEHHbBIC OTHOIICHHUS, HO, C JIPYIod, — KOTrJa Hampas-
JICHHBIC CBS3M HE OYCHb 3HAYUMBI, MBI MOXEM «3a JIEPEBBIMU» HE
YBUJIETH Jieca» — HE YJOBHUTH TOTO, YTO, XOTs KaxkJas HarpaBlicHHAs
CBsI3b HE OYCHb BEJMKA, B IEJIOM HEIb3S HTHOPUPOBATH B3aUMOJICHCT-
BHE pacCMaTPUBAEMbBIX IPH3HAKOB.

O TepMHUHAax: KOTJa TOBOPAT O MPOTHO3€ 3HAYCHUS NMpU3HaKa Y 110
npu3Haky X, To X Ha3bIBalOT HE3aBHCUMOMU MEepeMeHHO#, a Y —
3aBHCUMOII.

Ilepeiinem x ommcanuio Hanboliee W3BECTHBHIX KOX(PDHUIIHEHTOB,
OCHOBAaHHBIX Ha MOJIENSAX MPOrHO3a.

2.3.2.2. KoappuumeHTHI, 0CHOBAHHbIE HA MOJAAJILHOM MPOTHO3€

dopmanmu3yeM MOHATHE MPOTHO3a CIACAYIOMMM 00pa3zoM. BriOupas
NPOU3BOJILHBIA OO0BEKT U 3HAs paclpejsieicHue paccMaTpPUBAEMOTO
npu3HaKa (yCIOBHOE WM 0€3yCIOBHOE), CAMTAEM, UTO ISl BRIOPAaHHOTO
00BEKTa 3TOT NMPU3HAK MPUHUMACT TO 3HAUYCHHE, KOTOPOEC UMEEeT Ma-
KCUMAaJIbHYI0 BEPOSTHOCTh, BCTPEUYAETCS C MAKCHMAIbHOW YacTOTON
(T.e. MonanpHOE 3Ha4YeHKE). Takol MPOTHO3 HAa3bIBACTCS MOJAIBHBIM.
UToOBI CTajd SICEH COJEepPKATEIbHBIH CMBICII pacCMaTPUBAEMOTO IMPO-
THO3a, IpuBeaeM (GopMyIIBl COOTBETCTBYIOMUX Kod(dumuenToB. Ho
CHayajla OTMETUM, YTO TaKuX KOd(QPUIMEHTOB TpHU: JBa OTPAXKAIOT
BO3MOXXHBIC HANPABIICHHBIC CBSI3U, & TPETUH SBISICTCS MX YCPEIHCHHUEM.
Otu ko3 uireHTs 00BIYHO 0003HAUYAIOTCS OYKBaMH JI C WHACKCAMU:
7 — OTPaKaIOIMH «BIMAHUE» CTPOKOBOTO IPH3HAKA Ha CTOJOIOBBIN;
J, — OTpaXKaroUMi «BJIUSAHME» CTOJIOLOBOIO NPHM3HAKA HA CTPOKOBBIM,
JI — yCpeaHEeHHbIH K03 (QUIHEHT.

Paccmorpum opmyay st JI (anst JI, pacCyKACHHS. COBEPIICHHO
aHAJIOTUYHBI). ByJeM Ucrmonb30BaTh Te K€ 0003HAYCHUS, KOTOPhIE
OBLITM 3aJIeiCTBOBAHBI BHIIIIC.
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.
> maxn, —maxn
i-1 ! !
A = @)
n-maxn.,
J

Bripaxenne max N, o3HaJaer HauOOJIBIIYI0 YaCTOTy B i-i
i
CTpOKE.
Breipaxxenue max n; - HauOOoJBIYI0 CTOJNOIOBYIO Mapru-
[

HaJbHYIO YacTOTY.
[MosicamMm cmbica ¢popmynsl (2) Ha mpuMepe. [lycTh dacToTHAA
Ta0JIUIla UMEeT BUI:

Tabnuya 13
Ipumep 4acTOTHOU TAGIMUBL, HCIIOJIL30BAHHOM 115l pacyera KO3 duunenrta I

X Y UTroro
2 3
1 0 20 30 50
2 5 15 30 50
3 40 5 5 50
HToro 45 40 65 150

Haubonpmas gacroTa B mepBoii CTpoke MaTpuIlel paBHa 30, BO
BTOpOi — TOoXe 30, B TpeTheir — 40. MakcuManbHBIH MapTUHAT 110
crosioram — 65. O01ee KoMIecTBO 00BEKTOB B BEIOOpKE — 150. 3HaquT,
UMEEeT MECTO PaBEHCTBO:

(30 +30 +40) — 65

r = 041
150 — 65

Paccmorpum Oe3yciioBHOe pacnpeneicHue npusnaka Y. OTBe-
Yalomuye eMy 4acTOThl — 3TO MaprHHaJbl MO CTOJOIAM paccMaTpH-
BaeMou matpuiel: 45, 40, 65. MogansHas gacTota — 65. 3HAYHUT,
BBIOpAB CIIydaifHBIM 00pa3oM KakOH-TH00 OOBEKT, MBI, MPOTHO3UPYS
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JUI HeTO 3HadeHWe Y, B COOTBETCTBHH C HAIIMMH TPEJICTABICHUSIMH O
NPOTHO3€, JIOJDKHBI CKa3aTh, YTO YIIOMSHYTOE 3HAYeHUE PaBHO 3 (MMEH-
HO 3TO 3HAYEHUE SBJISIETCS MOJION). SICHO, 4TO, MOCTyIas Tak U nepedu-
pasi ToclieloBAaTEeIbHO BCEX PECIOHJCHTOB, MBI JQJUM IMPABHIbHBIN
mporHo3 B 65 cimydasx u ommobeMcs B (150—65) ciygasx (3aMeTuM, 9TO

150 — 65
150
pa3HOCTh CTOUT B 3HaMeHarese Hamed GopMmybl.

Urak, st 6e3ycIIOBHOTO paclpeleieHus] Ka4yeCTBO HAIIeTo Mpo-
THO32 MOYKHO OIICHUTH C MOMOIIBI0 BeTWIUHEI (150-65). Ymyummrcs
JW TPOTHO3 MPH Mepexojie K YCIOBHBIM paclpeJieIeHUsIM TOTO Ke
npusHaka? [lombiTaeMcss OTBETHTh Ha 3TOT BOIPOC.

IIycts X = 1. CooTBeTcTBYIOIIEE YCIOBHOE pacipeaeiecHue Y OIl-
pelenseTcss 4acTOTaMy MepBOi CTPOKH Hamed Marpuibl: yuciamu 0,
20, 30. 3uauut, nepedbupas 50 PeCHOHACHTOB C NEPBBIM 3HAUCHHEM X
U jieras JUIs KaKIO0TO MPOTHO3 B COOTBETCTBUU C HAIIMMU MPAaBUIAMH,
Mbl He omubOemcs B 30 ciydasx. [Ipu X = 2 KOJIMYECTBO BEPHBIX MPEj-
nojiokeHuit Toxxe Oyzaer pasuo 30. IIpu X =3 — 40. OO1iee KOJIUYECTBO
NPaBUIBHBIX MPOTHO30B BO BCEX YCIOBHBIX paclpeeeHusx Oyaer
paBHO (30+30+40). Ilo cpaBHEHHIO C «OE3yCIOBHBIMY» CIIydaeM OHO
BospacteT Ha ((30+30+40) — 65) enuHUII. A 3TO — YACTUTENb BRIPAKCHIS
A JL.

Wrak, B yucnurene Gopmynsl (2) oTpakeHa BEIHYWHA TOTO CYM-
MapHOT'0 MPHPOCTA KOJMYECTBA MPABUIBHBIX IPOTHO30B, KOTOPHIH
BO3HMKAET 3a CUET Iepexojaa OT nepedopa 00BEKTOB, «CBAJCHHBIX B
OJIHY Ky4y» («Kyda» OTBeuaeT 06e3yCIIOBHOMY paclpe/ecHHI0), K mmepe-
00Opy TOCJIEIOBATENBHO TI0 «CIIOSIM» (OTBEYAIONIMM YCIOBHBIM pacmpe-
NIeIEHUAM). DTa BEIMYWHA OTpa)kaeT CyTh Kodddunuenra. 3Hame-
HaTeIhb Xe GopMyIsl (2) UCIOIB30BaH IS HOPMHPOBKH (3HAMEHATETh
paBeH 3HAYCHUIO YUCIHUTEIS, IMOJNyYaloIlleMycs, KOorja cyMMapHbBIN
IPOTHO3 MO YCJIOBHBIM paclpejielIeHUsIM OyJeT CTOMPOIEHTHBIM).
[MoTpeOHOCTH B TAKOBOH BO3HUKAET B CHIIy TeX K€ MPHUYHH, KOTOPHIC
ObUTH OOCYXJIEHBI HAMH TPH PACCMOTPEHHUM KPUTEPHs «XU-KBaJIpaTy:
0e3 HOPMHUPOBKHM BeTW4HHA KO3 dUIIIeHTa OyAeT 3aBUCETh OT pa3Mepa
BBIOOPKY, 3HAYCHUI KOHKPETHBIX YacTOT H T.II.

JoJs (BEepOSATHOCTH) OIIMOKU Oyner paBHa ). Umenno sTa

2. Ananuz cesazeil medHcoy HOMUHATLHBIMU NPUSHAKAMU 209

Tenepb, 4TOOBI 3aKOHYUTH BOIPOC O TOM, KaK B pacCMaTpUBacMOM
ciydae GopManmu3yroTcsi eCTECTBEHHBIC MPEJCTABICHUS O CBS3H, HE00-
XOJIMMO 3aTPOHYTh MPOOIEMy «yCpeIHEHUs» BCCBO3MOXKHBIX CBSI3eH
THTIA «aJIbTepHAaTHBa—ajIbTepHATHBA». CIIOCO0 YCpEeTHEHUs OYCBHJICH.
On kak OBl ABycTymeHYaT. PaccMaTrpuBas Kakoe-I1uM00 M3 HAMIHX
YCIIOBHBIX paclpejielieHuil, Mbl TOBOPUM O TPOTHO3E, YUUTHIBAs Cpaszy
BCE BO3MOJXKHBIC 3HAUYCHUS Y, HE aHAIM3UPYS OTIEIBHO, HACKOJIHKO
3apukcupoBaHHOE 3HaueHHE X MOXET OBITh CBSI3aHO C TEM MM WHBIM
sHayeHueM Y (B m.2.3.2.3 MBI yBUIUM, KaK Takas CBSI3b MOXET OBITh
MIPOCIICKEHA).

[Tepexons x obmiei dhopmysie, MBI CyMMHPYEM ITOKa3aTelId KadecT-
Ba MPOTHO3a /ISl BCEX YCIOBHBIX PACIpeJIeIeHUd, UTHOPHPYS TO, YTO
JUTSL OJTHOTO 3HadeHust X 3TOT MPOTHO3 MOXKET OBITh XOPOIIUM, a JJIs
JIPYrOro — IJIOXHM.

B 3axnouenne 00Cy*kI€HHUs BOIPOCA O JI ONMMIIEM HEKOTOPBIE €r0
CBOMCTBA.

Uwmeror mecto nepasencta: 0 < i < 1. Kospduuuent npubnu-
)aeTcsa K 1 mo mepe Toro, Kak B KaXXIOW CTPOKe OOBEKTHI Bce Ooee
KOHIICHTPUPYIOTCS B OJTHOW KIIETKE, T.C. MPOTHO3 3Ha4YeHUs Y JIs

Z MaXyBgosHidlx pacnpeaescHuil CTaHOBUTCA Bee aydiie. Herpyano mpo-

BEPUTH, 4TO JI = 1, eciu

¥ 9TO 3TO, B CBOIO OY€pe.lb, MOKET OBITH BEPHBIM JIUIIb B CIIydae, KOraa
B KaXJOW CTPOKE YaCTOTHOMN TaOJWIBI CyHIEeCTBYET TOJHKO OJHA
OTJWYHAs OT HYJs 4acToTa, T.€. KOrja Mo 3Ha4YeHUIo mpuszHaka X
MBI MOXXEM OJHO3HAaYHO CYJWUTh O 3HAYEHHHW Npu3Haka Y (HO He
obpatno!).Yem Onwmxe 3HaueHue J K 1, TeM Jydiie Takoe IpeacKasa-
HHE W CHJIbHEE CBS3b (B pacCMaTpMBAaEeMOM MOHWUMAaHUH) MEXIY
MepEeMEHHBIMU.

Ja = 0, eciu MakCHMAaJbHBIE YACTOThI B CTPOKAX NMPHUXOAATCA Ha
OJIMH ¥ TOT K€ CTOJIOET]. DTO UMEET MECTO JIa)Ke B TOM CITydae, €Clii Bce
OCTaNbHBIE JIEMEHTHl YaCTOTHOW TaONUIBI OJIM3KHA K HYJIO, T.€. €CIH
(haKTHIECKH IMEETCS «XOPOIIas CBs3b (a OTHIOJAh HE OTCYTCTBHE CBS3H,
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KaK 3TO JOJDKHO OBLTO OBl OBITH JUISI HYJIEBOTO 3HAYEHHS XOPOIIETO
ko3 dumuenTa cBa3u). 1M 3To SBISETCS CYNICCTBEHHBIM HEIOCTATKOM
paccMaTpuBaeMoro koddduiueHTa.

Kak MBI yke oTMeuaiH, Bce NMPHUBEIACHHBIC PACCYXKIEHUS CIpaBe]l-
TUBBI U A KO3 uimenTa JI, CIykamero mokasareyieM CBsI3U, €CIH
3aBHCHMAs U HE3aBUCHUMas MEPEMEHHBIC MCHSIOTCS MECTaMH, U BBI-
YUCIAIONIEToCs 1Mo GhopMyIIe:

C

> maxn, —maxn,.
v I I

A, = 1=

C

n —max; n.
i
Juist u3MepeHus 1o TOMY e NMPUHIMITY HEeHANpPaBICHHOW CBS3U
MOKa3aTelld paccMaTPUBAaEMbIX HAIPABICHHBIX CBS3CH yCPEIHSIOTCS.
D10 Aenaercsl pasHEIMU criocobamu. CaMblii IPOCTOM:

A+ A
2

Hrak, moaBemeM HUTOT OOCYXXICHHUIO PAaCCMOTPEHHBIX KOd(-
¢bunmentos. [lpaBuma uX MOCTPOEHUS ONMpPENESIIOT OTBEYAIOMIEe
MOJIAIBHOMY KJIacCy 3Ha4eHHe 3aBUcHMOTO mpu3Haka (Y) Kak OLEHKY
3TOrO0 3HAYEHUA JJIs MPOU3BOJBHO B3ATOTO OO0OBekTa. Ecnm omenka
nenaercs 0e3 3HAHUS 3HAYCHUS He3aBHCHMOTo mpusHaka (X) , TO
3Ha4YeHHEeM, MPEJCKa3bIBAEMBIM JUISI BCEX OOBEKTOB, SIBISIETCA MO-
JIaTbHOE 3HaueHHe 0e3yCIIOBHOTO paclpeefieHnus 3aBucuMoro. Ecim
e OI[CHKAa JlellaeTCsl Ha OCHOBE 3HAHUSA 3HadceHUsS X, TO MPOTHO3
OCYIIECTBISACTCA OTAEIBHO N1 00BEKTOB, 00JaNaronIuXx 3TUM 3Ha-
YeHHWEM, Ha OCHOBE BBISBJICHHUS MOJBI COOTBETCTBYIOIIETO YCIOBHOTO
pacnpeneneuus Y. Benuuuna j1 ( JI, ) roBOpUT 00 yMeHbLIEHUH (3a
CUeT OCYIIECTBEHHS IMepexoaa oT O0e3yCIOBHOTO pacupelesieHnus K
HabOpy YCIIOBHBIX) OMHUOKH OCYIIECTBICHHOTO C CAWHHYHOU Be-
POSITHOCTBIO TPE/ICKa3aHUsI O TOM, YTO OOBEKT 00JaJaeT MOJATHHBIM
3HayeHueM Y.

IIpuBenemM HECKOJIBLKO YTPUPOBAaHHBIA NpuMep. PaccMoTpum, Kak
MOKET M3MEPSITHCS CBSA3b MEXAY HANMOHAIBHOCTHIO (X) M IBETOM

A =
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Bouioc (Y). Ilpeamnonoxum, uto Bl siBiseTech MpoJaBIOM KOCMETUKU
u Bam s Toro, 9TOOBI MOATOTOBHUTHCS K OOIIEHHIO C MOKYIIATENIEM,
KeJaTelbHO 3apaHee 3HaTh IBET ero Boiioc. Ilpeacrasum cebe, 4To
Brl apennmoBanu momemnieHue B By3e W K Bam B KOMHaTy mo odepenu
(B crmy4yaifHOM TOPSZIKE) BXOIST 3a MOKYMKOW CTYIeHTHI. JlomycTum
Takxe, 4To Bpl 3HaeTe O6e3yciIoBHOE pachpeieleHe BCeX CTYIEHTOB
paccMaTpUBaeMOTO By3a IO HBETY BOJIOC, H B COOTBETCTBUU C DTHM
pacmpeneneHneM KOJUYEeCTBO OJIOHAMHOB, OPIOHETOB W IIATEHOB IMPH-
MEpHO OJMHAKOBO, HO IIATEHOB HECKOJIBKO OOJIbINE, YeM OCTaIbHBIX.
Brl mons3yerech mpaBUIIOM: Tepes] BXOJAOM TOKYTaTeNsl BBICTABIISETE
TOBap, PACCYNTAHHBIA HAa MOJANBHOE 3HAYEHUE TPU3HAKA IIBET BOJOCH
(B HamieM ciaydae — Ha IIATECHOB).

Teneps npencraBuM cebe IBE CHUTYyallHH.

B neppoii Bel HHMUEro He 3HAETE O HAIMOHAIBHOCTH BXOJIAILETO K
Bam ctynenrta. HaBepHoe,B TakoM ciydae, MPUTOTOBHUB TOBAp I
aTeHoB, BBl B MOYTH ABYX TPETSX BO3MOXKHBIX CIIy4aeB COBEPIIUTE
omuOKy: K Bam ¢ onmHaKOBOW BEPOATHOCTHIO B JIFOOOH MOMEHT MO-
JKET BOUTH M OJIOHAWH, W OpIOHET, M mAaTeH. ToproBis 3aBenoMo Oy-
netr HedPHEeKTHBHOM.

A BO BTOpO cuTyanuu Bl cymenu opraHM30BaTh €0 TaK, YTO
cHavana K Bam mo odepeam (CHOBa B CIy4aHOM IOPSIKE) BXOIAT
ydamuecss B By3e KHTailmel, 3aTeéM — (UHHBI, TOTOM — PYCCKHE.
OueBnaHo, 2(phEeKTUBHOCTL Barmield TOproBiau BO3pacTeT: 3HAS, UTO
cerojiHa k Bam mpuayTt kutailuipl, Bel roToBUTE TOBap, paccyUTaH-
HBIH TOJBKO Ha OPIOHETOB, €CIU NMPHUAYT GUHHBI — Ha OJOHIWHOB,
ecnu pycckue — Ha maTeHoB. Koneuno, Ber u Tyt Oyzmere ommbartbes,
HO y)Xe B TOpa30 MEHbIIEH CTeNeHHW, 4yeM paHbime. [pyrumu ciosa-
Mu, Bam mporHo3 yiaydmuTcsa. A 3TO M O3HA4aeT HAJTWYHE CBA3U
MEXJy HAaIlMOHAJIBHOCTHIO M IIBETOM BoJioc. UeM B Oompmieii mepe
MPOTHO3 YJIYYIIUJICS, TEM CHUJIbHEE CBA3b.

OnurcaHHBI MPOTHO3 HA3bIBAIOT MOJAIBHBIM HIJIA ONTHMAaJbHBIM.
KoadbdunmenTtsr game Bcero HazwBamOT Kodddumuentamu ['yrT™Mana
[MaTepmpertanus u aHanmms..., 1987; Craructudeckue METOdbL..., 1979],
I'ynmena [[lanunotTo, Makcumenko, 1982] unu jI-xkodduuneHtramu
[Pabouas xuwmra..., 1983].
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2.3.2.3. O01uee npeacTaBieHue 0 IPONOPUHOHAJILHOM MPOTrHO3e

[IpencraBieHHOe TOHMMAaHHE MPOTHO3a HE SIBISETCS €IWHCTBEHHO
BO3MOXXHBIM. bosee Toro, ero Hemb3sl mpu3HaTh HawTydmuM. [IporHo3
37ech O4YeHb I'py0, mpubnusuTenaeH. Mcnonp3ys AOCTIKEHUS TEOPHH
BEPOATHOCTEH, K OMPEAECICHUIO MOHITUS MPOTHO3a MOYKHO MOJOUTH
O6onee ToHko. OmumieMm eme oauH moaxod. Ha Hem Toxke OGa3upyer-
Cs LEJBIA PS U3BECTHBIX KOA(PGHUITMEHTOB CBSI3U (HAmpumep, Kodd-
dumment Bammuca [MuaTepnperamus u ananus..., 1987; Crarucrmye-
CKHE METOJBL..., 1979]). [IpuHIUT UX «IEHCTBUS» IO CYIIECTBY SIBISICTCS
TEM JKe, YTO U MPUHIMUN J-K03(pduireHToB. OTINYNE COCTOUT TOJIBKO
B TTIOHUMAaHUU TIPOIEAYPHI MTPorHO3a. MBI He OymeM 3TH K03 GUITHESHTHI
OTIHCHIBATH, MMOCKOJBKY TaKoe OMHcaHWe TpeOyeT HMCIOJIb30BaHUS
JIOBOJIBHO CIIOXKHBIX (DOpPMYJI, HO HUYEro He AAaeT MPUHIUIHAIBEHO
HOBOTO IJIsI IOHUMAaHHUS OTPaKaeMoOMW C MOMOIIBIO 3THX KO3 PHu-
[IMEHTOB CBS3H.

Hrtak, 94TO X€ Takoe MPOMOPIMHUOHATBHBIA MPorHo3? OmnuIeM ero
CyTh C TOMOIIBIO TIPUMEDPA.

IIpeamnonaoXuM, 9TO MBI IMEEM JIEIO0 ¢ YacTOTHOW Tabmumeir 13.
Paccmotpum Oe3yciioBHoe pacnpeneincHue Y. OOpatuMmces K cxema-
THIHOMY H300paXEHUIO CUTyalld B TEPMHHAX CTOJb 4acTo (HTY-
PUPYIOIMHUX B JHTEpPaType MO TEOPUH BEPOSITHOCTEH ypH M 3a-
MOJTHSIIONTUX UX ImapoB. Bo3emem 150 mapos, Ha 45 U3 HUX HAIHUIIEM
mudpy 1, Ha 40 — udpy 2, HA 65 — UdpPY 3 ¥ MOTPY3UM BCE IIAPHI B
ypHY, nepememas ux. [IpaBmio mporao3a BHITJISIAUT OY€HB MPOCTO:
Oepem ciny4ailHOTO pECHOHAEHTa, ONyCKaeM pPyKy B ypHY U
BBITACKMBAEM TOT IIAp, KOTOPBIN CllydailHO ke Ham nonaics. To, 4To
Ha HEM HAIUCaHO, U OyJIeT MPOTHO3HBIM 3HAYCHHEM Tpu3HaKa Y s
BBIOPAaHHOT'O PECMOHACHTA. AHAJOTHYHBIM 00pa3oM MOCTyIaeM H IS
KaXXJ0T0 YCIIOBHOTO pacupezesieHus. KoHedHo, peanu3oBaTh Takou
MOJIXOJ] MOXKHO M 0€3 IIapoB C YpHaMH, HO CYTh JOJDKHA COXPAHHUTHCS:
TO, YTO Halle BCTPEYAETCS B UCXOJHOW COBOKYMHOCTH, TOJDKHO Hallle
MomazaThCsd B HAIIM PYKH MPH BBITAaCKHBaHWM ImapoB. K mpumepy, B
COOTBETCTBUU C IMEPBBIM YCIOBHBIM pactpezenenuem (X = 1, mepBas
CTpPOKAa YaCTOTHOM TaOJHIEI), Y HAC OTCYTCTBYIOT PECHOHACHTHI, IS
koTopeix Y = 1. He OyayT momamaTbCsi HaM M LIapbl C CAUHHULECH,
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MOCKOJIPKY KOJWYECTBO Takux mapoB paBHOo (. B cooTBercTBuHE C
TpeThuM pacnpeaeincaueM (X = 3) 3Hauenus 2 u 3 nmpusHaka Y
BCTpEUYAIOTCSA OJWHAKOBO YacTO W B 8 pa3 pexe 3HadeHwmsa 1. U
BEPOSITHOCTh BCTPEYAEMOCTH MMIapoB ¢ mudpamum 2 u 3 OyxaeT
OJIMHAKOBOW M B 8 pa3 MEHBIIE BEPOSITHOCTH BCTPEIAEMOCTH mmapa ¢ 1.
OnucaHHBIA MPOTHO3 HA3BIBAETCS MPOMOPIHOHATFHBIM. XOTS
COOTBETCTBYIOIIEE MPABUIIO, HA MEPBBIN B3TIAA, JOBOIBHO CIOXHO,
OHO TI03BOJISIET MPEACKa3bIBaTh 3HAUEHHE 3aBHUCHMOTO NPHU3HAKA C
0oybIIeH HaJAEKHOCTHIO, UEM IMPABHIIO MOJAIBHOTO MPOTHO3a. JTO
9acTO MCIOJIB3YEeTCSI B CAMBIX Pa3HBIX MPOTHO3HBIX alTOPUTMAX.

2.3.3. KoappuumeHTHI CBA3H, OCHOBAHHBbIE HA IOHSATUH
SHTPONHNH

CemeilicTBO K0dhPHUIUEHTOB, K PACCMOTPEHHUIO KOTOPHIX MBI
MePEexX0IMM, OCHOBAHBI Ha TaKOW MOJEIH CBS3W, KOTOpas O4YeHb OJM3Ka
10 CBOEMY COJEpKaTEeIbHOMY CMBICIY K MPOTHO3HBIM MoAensaMm. B
OCHOBE 3TUX KOX()PHUIIMEHTOB TAKXKE JICKUT CpaBHEHHE OE3YCIOBHO-
r0 pacmpeneiieHus] C YCIOBHHIMHU (yciioBHe — (pUKcaius 3HaAYCHUA
HezaBucumoro npusHaka X). Ho cpaBHeHHe 3TO Bejgercs He ¢ TOYKH
3peHHs TOT0, HACKOJBKO IPHU Mepexoae OT 0e3yCIOBHOTO pacupe-
JIeJICHUSI K yCIOBHBIM MEHSETCS Ka4eCTBO BO3MOXKHOTO MPOTHO3a, a C
TOYKHU 3PEHUA M3yYEHUS M3MEHEHHS CTEINEHH HEONpeAe€HHOCTH
paccMaTpuBaeMbIX pacrpeneieHuil. 3mech MBI, Kak ¥ B 1.1.3.5, BcTyma-
eM B o0yacTh Teopuu mHpopMamuu U OyaeM HCIOIB30BaTh €€ Tep-
MHHOJIOTHIO.

2.3.3.1. YcioBHAsA 1 MHOTOMeEPHAsi SJHTPOIHS

Bepremcst k paccMOTpeHHOMY HamH B 11.1.3.5 TOHATHIO DHTPOIIHH.
ITo ananoruu ¢ PHTpONUEN pacmpeseeHus OJHOr0 NpHU3HaKa,
OTIpeeNIeTCsl SHTPOIHS IBYMEPHOTO PacIpeneleHHUs:

HXY) = =Y P(X=i.Y=j)xlogP(X=i.Y = ).
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Touka BHYTpH CKOOOK 03HAYaeT KOHBIOHKIIUIO COOTBETCTBYOMIMX
COOBITHI, OJJHOBPEMEHHOE MX BBINOJHEHHE. Eciin BBeCTH 0003HAYEHMS,
aQHAJIOTUYHBIE MCIIONB30BAHHBIM BBIIIE: Pij = P(X=i. Y= ), To xe
COOTHOIIICHHE 3AIHIIETCS B BUJIE:

H(X,Y) = - P,xlog P
i ]
To4yHO Tak X€ MOXHO ONPEAEIUTH YHTPOMHUIO JIOOOTO MHOTO-
MEpPHOTO paclpeieIeHus.
Heobxonumo naTh ompejpeneHHe elie OJHOTO OYeHb BaKHOTO IS
HAac MOHATHUS — TaK Ha3bIBA€MOU YCIOBHOM 3HTPOIHUM:

HY/X) = =3P -H(Y/X=i) =
= SP Y P(Y=j/X=i)xlogP (Y =j/X =i). 3

MosxHO J0Ka3aTh CIEAYIOIINE CBOMCTBA SHTPOMUH.
H (X, X)=H (X); H(X)Y)=H(X)+H (Y/X);
H(X)Y)< H(X)+ H(Y);

PaBEHCTBO B MOCJEIHEM COOTHOIIEHHWH IOSBISETCA TOJIBKO TOT[a,
korga X u Y CTaTHCTHYECKH HE3aBUCHMBI, T.€. KOTJIa BBITIOJIHSIETCS YKe
00CyXIeHHOC HAaMH COOTHOIICHHUE: Pij = PinjA .

B ompeneneHHOM CcMBICIE TIPOTHBOIONOKHBIM MTOHSATHIO SHTPOIIHH
ABIISIETCS MOHATHE MHPOpPMAIUH, K PACCMOTPEHUIO KOTOPOTO MBI
nepexonuM. (OTMEeTUM, 9TO TOBOPS 00 MHPOPMAIMK B COYCTAHHUH C
SHTPONHUEH, MBI BCTymaeM B cdepy MONIHOTO HAYYHOTO HaImpasiie-
HUSl — Teopuu WH(popManuu. Pemaronmm 3TamoM B CTaHOBIECHUH ITON
Teopuu sABUIAch mybsmkarnus psga pador K.Illemnona B 1948-1949
roaax.)

IIpuobperenne nHDOpPMAIIMH COMPOBOXKIAACTCS YMEHBIICHHEM
HEOMpPEAEIIEHHOCTH, MO3TOMY KOJHYECTBO WH(POpPMAIMU MOXKHO
U3MEPATh KOJTUYECTBOM HMCUE3HYBIIEH HEOMpEIeTeHHOCTH, T.€. CTe-
MEeHbI0 yMEHBIIeHHUs dHTponuu. Hinke pedp moiiner o6 nHpOpMmauu,
coaeprKamencs B OJHOM MpHU3HAKe (CIydailHOW BEIWYMHE) OTHO-
CUTENBHO Jpyroro mpus3Haka. [losicHUM cMBICT 3TOTO MOHATHA OoJee
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mOJPOOHO, MO CYMIECTBY HCIOIB3YsI IPYTO#l SI3BIK [UIS OMMCAHHS TOTO
Ke, 0 ueM uia peds Beime [Armom, SArmom, 1960, ¢.78].

Bepuemcs x Beamumne H(Y), xapakTepusyrmoimei cTeleHb
HEOIPEICICHHOCTH pacrpeaeiacHus Y WU, TOBOPsS HECKOIBKO HWHAue,
CTEIEHb HEOMPEICJICHHOCTH OIMbITA, COCTOSIIETO B TOM, YTO MBI
CcIy4aHBIM 00pa3oM oTOMpaeM HEKOTOPHIM OOBEKT W U3MEpsIeM IS
HEro BeIUYUHY Y.

Ecim H(Y) =0, To ncxox ombiTa 3apaHee u3BecTeH. bonbplnee unm
Mensbinee 3Hauenne H(Y) o3madaeT OOBNIYIO WM MEHBIIYIO IPO-
0JIeMaTHYHOCTh pe3yJsibTara ombiTa. Vi3mepenue mpusHaka X, mpej-
[IECTBYIONICE HAIIEMY OMBITY MO U3MEPEHUIO Y, MOXET YMEHBIIHUTh
KOJIMYECTBO BO3MOJKHBIX HCXOJOB OIBITA U TEM CAMBIM YMCHBIIHUTh
CTEICHb ero HeompeaeaeHHoCcTr. st Toro, 4To0bl pe3yabTaT H3Me-
peHust X MOTr CKa3aThCs Ha OIBITE, COCTOSINEM B U3MEpeHUHU Y, HEOO-
XOJUMO, 4TOOBI YIOMSIHYTBIH pe3ysibTaT HEe ObLI M3BECTCH 3apaHee.
3HauuT, u3mMepeHne X MOKHO paccMaTpHBaTh KaK HEKHU BCIIOMO-
raTejbHbIA OMBIT, TAK)KE UMEIOIINNA HECKOJIbKO BO3MOXHBIX HCXOJIOB.
Tot ¢akt, uto u3MepeHrne X yMEHbIIAET CTEMEHb HEOMPEISICHHOCTH
Y, HaXxOJHUT CBOE OTPAKCHHUE B TOM, YTO YCJIOBHAs SHTPOIHS OIBITA,
COCTOSIIETr0 B M3MEpeHun Y, MPU yCIOBUH M3MEpEHUs: X OKa3bIBaCTCS
MeHbINE (TOYHee, He OOJNbINe) MepPBOHAYAIBHOW YHTPOIHH TOTO KE
onsiTa. [Ipu 3ToMm, eciiu u3mepeHue Y HE 3aBHCHT OT M3MEpeHHSA X,
TO cBemeHns 06 X He ymenbmaroT suTpormo Y, T.e. H(Y/X) = H (Y).
Ecnu sxe pesynbrar u3MepeHus: X MOTHOCTBIO OMPEAEIsIeT MOCIEAyIO-
mee u3MepeHue Y, TO SHTPOIUA Y YMEHBIIAETCSA 10 HYJIS:

H (Y/X)= 0.
Takum 00pa3zom, pa3HOCTH
(X, Y)=H()-H(Y/X) @)

yKa3bIBAET, HACKOJIIBKO OCYIIECTBICHHUE OMBITA MO H3MEPEHHI0 X YMCHb-
[1aeT HEOMPEACICHHOCTh Y, T.€. CKOJIBKO HOBOTO MBI y3HaeM 00 Y,
npousBeas usMepeHue X. DTy pa3HOCTh HA3bIBAIOT KOJAUUECMBOM UH-
¢opmayuu oTHOCUTETBHO Y, comepikaiieiicsa B X (B HAy4yHBIH 00MXO]
TepMuH ObUT BBeneH llleHHOHOM).
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[MpuBeneHHBIE pAaCcCyXJACHHS O CMBICIE TMOHATUS WHPOPMAIUU
OYEBHJIHBIM 00Pa30M OTBEUAIOT ONMUCAHHOW BBINIE JIOTHMKE CPABHEHUS
0e3yCI0BHOTO M YCIOBHBIX pacupeneicHuii Y. B ocHOBe Bcex HH-
(hopMaIMOHHBIX MEpP CBS3M (a O HUX MOWACT peUb HIXKE) JCKHT Ta
pa3HOCTh, KOTOpasi CTOMT B MPaBo¥ dacTu paBeHCTBa (4). Ho mMmeHHO
9Ta Pa3HOCTh M TOBOPHUT O Pa3lIMYUU YIOMSHYTBIX paclpe/eiecHu.
HeTpynHo MOHSTE ¥ TO, KAKMM 00pa3oM 37IeCh TPOUCXOJUT YCPEIHEHHE
paccMaTpUBaeMbIX XapaKTEPUCTUK BCEX YCIOBHBIX paclpeieieHui
(HamOMHUM, YTO B KayeCTBE XapaKTEPUCTUKH pACIpeNleIeHUs Y Hac
BBICTYIIAET €TO HEOINpeNelIeHHOCTh, dHTpomnus). [lo camomy cBoeMmy
omnpenenennto (cM. coortHomrenune (3)) Beipakenne H (Y/X) ects B3Be-
HIEHHAasi cCyMMa BCeX YCJOBHBIX YHTPONHUH (KaXJIOMY 3HAYCHUIO
npu3Haka X OTBEYaeT CBOS YCJIOBHAs dHTpomnus Y:

IpUYEM KaXkJI0e cliaraeMoe OepeTcsi ¢ BECOM, PaBHBIM BEPOSTHOCTH
MOSIBJICHUSI COOTBETCTBYIONIETO YCIOBHOTO paclpeesieHus, T.e.
BeposTHOCTH P,. Jlpyrumu cjioBaMH, MOXHO C/elaTh BBIBOJ, YTO s
BeI0OpKkHU BenmmurHa H (Y/X) — 910 00BIYHOE Ccpe/iHee B3BELICHHOE 3HAYe-
HHUE YCJIOBHBIX DHTPOIUIA.

O BO3MOXHBIX crnocobax HopmupoBku pasnoctu (H(Y) -
— H (Y/X)) noiiger peuys nanee, MOCKOJIbKY paccMaTpHBAacMbIe HIKE
KO3((HUIUEHTH UMEHHO ITOW HOPMHUPOBKOH (PaKTHYECKU WU OTIIMYA-
IOTCSl IpYyT OT Jpyra.

B 3akmoueHue HacTosmero naparpada omuMimeM HEKOTOpPBIC
cBOiicTBa MH(pOpPMAIUH.

I (X,Y) — dyHKkumsi, ciMMeTpUYHass OTHOCUTEIBHO apryMEHTOB,
MOCKOJIbKY, KaK HETPYAHO I0Ka3aTh, UMEET MECTO COOTHOILICHHE:

I (X,Y)=HX)+H((Y)-H(XY),

a ¢pynkuus H (X,Y) cumMerpuyHa 1mo caMoMy CBOEMY OIPEICIICHUIO.
Jdpyrumu cioBaMHu, KOJIMYECTBO MH(pOpMAIUH, coaepxkamencs B X
OTHOCHUTEIbHO Y, PaBHO KoJu4yecTBY MH(opMaimu B Y OTHOCHTEIBHO
X, T.e. cOOTHOULICHUE (4) SKBHBAJICHTHO COOTHOLICHUIO
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1 (X,Y)=H (X) = H (Y/X).

Hepeﬁ/:[eM K ONIHMCAaHUIO MCP CBA3U, OCHOBAHHBLIX HAa MOHATHUHU
OHTPOIINH.

2.3.3.2. CMBICJI 3HTPONUIHHBIX KO3()PULINIEHTOB CBA3M.
Hx ¢popMmaibHOE BBIpaKEeHHE

[TockonbKy HOHSTHE YHTPONHU SBISETCA Kak Obl 0OpaTHOM
CTOPOHOU MOHATUS MHPOPMALUU, TO IHTPONUITHBIE KOI(D(DUIMCHTHI B
JUTEpaType HEpPeIKO Ha3bIBalOT MHGOpPMAaUMOHHBIMU. MBI 3TH JBa
TepMuHa OyZeM HCIOJIb30BaTh KaK CHHOHUMBI.

[Tepexons Kk 00CYXACHUIO KOHKPETHBIX MH()OPMAIMOHHBIX MEp
CBSI3M, IPEXKAEC BCErO0 OTMETHM, YTO B KAa4€CTBE TAKOW MEpPhI MOMKET
ciyxuth 1(X, Y). Kak Mbl yKe OTMETHIH, 3TO — CHMMeTpUYHas (3Ha-
YUT, — HCHANpaBJeHHAs) Mepa. V3 MpUBEACHHBIX BBIIIEC CBOICTB
SHTPOIUH CIEAYIOT CIEAYIOIIUEe CBOWCTBA HA3BAaHHOW MEpHI:

SP(Y = /R =BgP (Y =j/ X =i)

rac paBEHCTBO AOCTUrAacTCd TOraa M TOJIBKO TOrja, Korga XuY cra-
TUCTHYCCKH HC3aBHCHUMbI U

I(X, X) = H(X).

I_HI/IpOKO HU3BCCTHBI U HAIIPABJICHHBIC MCPbI CBA3U!

1(X,Y) (Y, X)

Xy — H(X) nu YIX T H(Y) .

[MepBoIif U3 3TUX KOIPPUITUESHTOB MOXKXHO MHTEPIPETHPOBATH KaK
OTHOCHUTEJIbHOE IpupalieHue nHdopMaluu 00 X, BO3HUKAIOIICE 3a CUYET
sHanus Y [Mupkun, 1980. C. 103]. OTHOCHTEIBHOCTh BO3HUKAET B
pe3yJibTaTe COOTHECEHUS! TAKOTO MPHPANICHHS C TepPBOHAYAIBLHOW He-
OTIpEICTICHHOCTBIO pacipe/iesieHnsi X. AHATOTHYHO WHTEPIPETUPYETCS
1 BTOpPOH KOA(DPHUIIHCHT.
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Koaddumnmentsr C Ha3pIBAIOT aCHMMETPHYHBIMH KO3 PHUIIEHTAMH
HEOIIPEIeICHHOCTH, KOdDPUIMeHTaMH HOPMUPOBAHHON HHGMOpPMAIIHH
[EmuceeBa, Pykapumaukos, 1977, ¢.91]. HeTpynHo npoBepuTH cIipa-
BEUIMBOCTH CIEAYIOMMUX cooTHomeHuU [EnnceeBa, PykaBUITHUKOB,
1977; CraTtuctudeckue METONHI..., 1979]:

0<C,, <1;

XN —

C,y = 0 ecmu u Tonbko ecnu nepemMenHbie X u Y HE3aBUCHMBI;
C,,=1, ecnu ¥ TOJNBKO ecau X OJHO3HAYHO ONMPEIENACTCA 3HAUCHUEM
Y (T.e. ecy MOXHO TOBOPUTH O JIETCPMHHHUCTCKOW 3aBUCHMOCTH X OT
Y; o ToM, 4TO Mepa pazHooOpazus X ompejensercs Mepold pasHoo0-
pasus Y eIUHCTBEHHBIM 00pa3oM, T.. O MOJHOW CBSI3H).

SIcHO, 9TO aHAJOTHMYHBIMH CBOWCTBaMH OOyamaeT W KodphuumeHT

CY/XA
COOTBETCTBYIOMHNNA CHUMMETPU30BAHHBIN KOX(DDUITHEHT HOPMHU-
poBaHHOW WHGMOpPMAIUM BBOIMTCA clieayromuMm oOpa3oMm [Enuceena,

PyxaBumaukos, 1977, ¢.95]:

1(X,Y)

R(V.X) 0,5 (H(X)+H(Y)) -

Yacro ucnonbdyercs Taxke xkodddunuent Paiickoro:

HeTpynHo mpoBepuTbh, 4T0 OH oOsiafjaeT CBOMCTBaMHU, aHAJO-
THYHBIMU C(OPMYJIMPOBAHHBIM BbIlIE cBoiicTBaM ko3¢ ¢uiuentos C:
3akioyeH B uHTepBajie oT 0 1o 1, B 0 oOpamaercs Toraa U TOJIBKO
TOTJa, KOTJa NPU3HAKU CTAaTUCTUYECKH HE3aBHCHMBI, a B 1 — Torma u
TOJIBKO TOTJa, KOTJa NMPU3HAKH MOJHOCTHIO JETEPMHUHUPYIOT APYT
apyra.

BBenennble nHGOPMAaIIMOHHBIE MEPBI CBSI3M BO MHOI'OM IOXOXH
Ha OOBIYHBIA KOG PuIUEeHT Koppensiuud. Ho oHM MMEOT O0AHO
MPEUMYILECTBO Mepel MOCIEeIHUM: U3 TOr0, 4TO KOIPPUIUEHT KOp-

2. Ananuz cesazeil medHcoy HOMUHATLHBIMU NPUSHAKAMU 219

pensituu paBeH 0, BOoOIIe TOBOps, HE CIEAYeT CTATUCTHYECKas He-
3aBHCHMOCTh pacCcMaTpUBaceMBbIX NMPU3HAKOB, a M3 paBeHcTBa 0
paccMOTPEHHBIX WH(OPMAIMOHHBIX MEp CBSI3H — CJIEIYET.

Ommcanne WHOOPMAITMOHHBIX MEp CBSI3W MOXXHO HaWTH B [ MUpPKHH,
1980; Cratuctudyeckue MeTonsl..., 1979; Ennuceea, PykaBUITHHUKOB,
1977].

2.3.4. Koa(pprumeHTHI CBSA3M /ISl YeThIPEXKJIETOYHBIX TA0 NI
conpsizkeHHOCTH. OTHOIIEHUS! TPe0dJIaaHuH

UeThIpeXKIETOYHBIE TAOIUIBI — 3TO YAaCTOTHBIE TAOJHIIBI, TOCTPO-
€HHBIE 71 JBYX NUXOTOMHUYECKHMX IpHU3HAKoB. Bcraer Bompoc — Hamo
T M3y4daTh dTH TaOJHIEI OTAeIbHO? Benb OHU MpeacTaBISIOT COOOMU
YaCTHBIA CJIy9ail BCEX BO3MOJKHBIX TaOJHUI] CONPSDKEHHOCTH. BrIme MBI
obcyxaanu KodPpPUIHEHTHI, KOTOPBIE MOXHO HCIIOJIB30BATH IS
aHann3a 000 J4acTOTHOH TAaONHIIBI, B TOM YHCIE W JJIS YEeTHIpeX-
kieTogyHod. OMHAKO OTBET Ha HAII BOMpOC MojoxkuteneH. [Ipuann
TOMY HECKOJBKO.

Bo-miepBpIX, MHOTHE M3BECTHBIE KOI()PUIUEHTHI ISl YeThIPEX-
KJICTOYHBIX TaOJUIl OKa3BIBAIOTCS PaBHBIMH ApyT apyry. W mo kpaitaeit
Mepe Haao 3HaTh 00 3ToM, YTOOBI HE OCYIIECTBIISATH 3aBEJOMO HE-
HYXHBI€ BBIKJIAJIKH.

Bo-BTOpBIX, OKa3BIBATCA, 9YTO MMEHHO B aHAJIHU3€ YEThIPEXKJe-
TOYHBIX TaOJUI] MOXXHO YBHAETh HEUTO MOJIE3HOE ISl COI[MOJIOTa, HO
HE BBICBEUHMBAIOIICECS Ha TaOIHIaX OONbINEH pa3MEpHOCTH.

B-TpeTpux, ¢ mOMOMIIBbIO aHAJNM3a CHENHAIBHBIM 00pa3oM opra-
HHU30BAHHBIX YETBHIPEXKJIETOYHBIX TAOJHI] OKAa3hIBACTCS BO3MOXKHBIM
MEepPEeNTH OT M3YUYEHUS TI00aJbHBIX CBS3EH K M3YYCHHIO JOKATHHBIX U
MPOMEXXYTOYHBIX MEXIY NMEPBBIMH M BTOPHIMHU (0 MPOMENKYTOTHBIX
CBSI3IX MBI TOBOpIWIH B 1m.2.2.1).

Hrak, paccMOTpUM [Ba AMXOTOMHYECKHX mpu3Haka — X u Y,
npuanMalomue 3HadeHus 0 m 1 KaXabplil, © OTBEYAIOMIYIO UM
YETHIPEXKIICTOUHYIO TaONHITy comnpsbkeHHOCTH (Tabi.14).

Hwmxe Gynem mcmonp30BaTh IpUMEp, KOTAa pacCMaTPHUBAIOTCS 1B
IUXOTOMHYECKUX Tpu3Haka — moi (1 — myxunnHa, 0 — )KEHIMWHA) U
kypenue (1 — xkypur, 0 — He KypHuT) (Tab1.15).
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Tabauya 14
OO0mmii BUJ 4eThbIPEXK/I€TOYHOM TA0 NI bI CONPS2KEHHOCTH
X Y Hroro
1 0
1 a b a+b
0 c d c+d
WToro a+c b+d a+b+c+d
bykBEI B KJIeTKaX 0003HaYalOT COOTBETCTBYIOUIHE YACTOTEHI
Tabauya 15
IIpumep YeThIpexKIeTOYHOH Ta0IMLIbI CONPSKEHHOCTH
Kypenue ITon Hroro
M K
Kypur 80 4 84
He xypur 10 6 16
HTtoro 90 10 100

Jlanapie TabmUIBl 15 TOBOPSAT O TOM, YTO B HAIICH COBOKYITHOCTH
umeeTcs 90 MyxduH, U3 KOTophix 80 dyemoBek KypsT, u 10 KeHIIHH,
Cpenu KOTOpBIX 4 4eloBeKa KypALIINX H T.1.

Bce uzBectHbIe KO3)DUIHEHTH CBA3U I YETHIPEXKIETOTHBIX
Ta0IKI] OCHOBaHBI Ha cpaBHeHMHU mpousBeneHuit ad u bc. Ecnu atn
MIPOM3BEICHNS OJIM3KHU APYT K JIPYTy, TO ToJlaraeM, 4To cBsi3u HeT. Ecimn
OHHM COBCEM HE MOXO0XH — CBS3b ecTh. OCHOBAaHO TaKOe COOOpakeHue

a b
Ha TOM, 4TO paBeHCTBO ad = bC skBUBajICHTHO paBEeHCTBY E = a ,
YTO, B CBOIO O4Yepeqb, 03HAYAET MPOMOPUHOHATBHOCTh CTOJOIOB
(cTpox) Hammel 9aCTOTHON TAOJHIIBI, T.€ OTCYTCTBHUE CTATHCTUUIECKOM
cBa3u. UeM Oosiee OTIIMYHBI APYT OT ApPyra yKa3aHHBIE MPOU3BEICHUS,
TeM MEHEe MPOTOPIHOHAIBHEI CTOJNOMBI (CTPOKH) U, CTANO OBITH, TEM
00JIpIIIE OCHOBAHWH WMEETCS Y HAC I0JIaraTh, YTO MIEPEMEHHBIE CBS3aHBI.
Jst o6ocHOBaHME 3TOTO YTBEPIKACHHUS MOTYT OBITH MCIOJIB30BAHBI TE€
K€ pacCyXIIeHUs, YTO OB NMPUBEIEHBI BHIIIE. A UMEHHO, MOXXHO
mokasaTh, 4TO pa3HHUIlA MEXIYy HaOJI0JaeMON W TEOpPETHUUECKOM
YacTOTOM JJIsl JIEBOM BEpXHEH KIETKM Halled YeThIPEXKIETOYHOU 4Ya-
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CTOTHOUM TaOIUIBI (HETPYTHO MPOBEPUTH, YTO HAIMYHE WU OTCYTCTBHE
CBSI3H JUIS TaKOH TaOJHILI ONPEIeNseTCS COJACPKAHUEM ESUHCTBEHHON
KJIETKH — MPHU 3aJlaHHBIX MapTHHaIaX 4acTOThI, CTOSINHE B JIPYTUX
KIIETKaX, MOXHO OIPEJICIUTh OJTHO3HAYHO) paBHa BennunHe [Kenma,
Creroapt, 1973, ¢.722]:

ad —bc
n

D =

KosdpdunueHTh, OCHOBAHHBIC HA ONMHUCAHHOW JIOTHKE, MOTYT
CTpOUTHCS TO-pasHoMy. Ho Bcerma onu 6a3upyrorcs 1u00 Ha OICHKE

ad

passoctu (ad — bc), 1160 Ha oleHKe OTHOIIEH!S T . B mepBoM ciaydae

bc

00 OTCYTCTBHUU CBSI3M OYIIET TOBOPHUTH OJM30CTh PAa3HOCTH K HYIIO, BO
BTOPOM — OJIM30CTh OTHOIICHUS K eUHHIE. ECTeCTBEHHO, HH Pa3HOCTS,
HU OTHOILICHHE HE MOTYT CIY)KHTh HCKOMBIMH KO3 (UIIMCHTAMH B «4H-
CTOM» BHJIE, TOCKOJIbKY MX 3HAYCHHUS 3aBUCAT OT BEIWYUH HCIIOJb-
3yeMbIX 4acToT. Tpebyercsi onpejelieHHas HOpMUpPOBKa. M, Kak Mbl
yKe OTOBapHBAIH BBINIE, KENATEIbHO, YTOOBI UCKOMBIE MMOKA3aTeNIH
CBSI3M HAaXOIWJIUCH OO0 B mHTepBane ot —1 go 1, mu6o — ot 0 mo 1.
Bo3MoxHBI pazHble ee BapHaHThl. DTO O0YCIIABIMBACT HAIMYNE PA3HBIX
KO2(DPUITMEHTOB — MMOKa3aTeNICH CBSI3H IS YETHIPEXKICTOTHBIX TAOJIHII.
Paccmotpum nBa Hambosiee momyIISIpHBIX Kod(dHITHeHTA.
Koagppuyuenm accoyuayuu IOna:

ad - bc
ad + bc

U Ko Quyuenm KonmuHeeHyuu

ad —bc

o =
J@+b)c+d)a+c)b+d) -

KOpOTKO paccMOTpUM HX OCHOBHBIC CBOICTBA.
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0O6a ko3 durmenTa U3IMEHIIOTCSI B HHTEpBaie oT —1 mo +1 (3Haywr,
JUIE HUX UMEET CMBICJI HATPABJICHHOCTh CBS3H; O TOM, YTO 3TO TaKoe B
JIAaHHOM cllydae, ToiaeT peds Hmxke). OOpammarorcs B HyJIb B cliydae
OTCYTCTBHUS CTATHCTHYECKOW 3aBUCHMOCTH, O KOTOPOM MBI TOBOPHIIU
BbIIIe (HE3aBUCUMOCTh IPU3HAKOB CBsI3aHA C MPOTOPIHOHATHLHOCTHIO
CTOJIOTIOB TAaOJHUIIBI COTIPSIKEHHOCTH). A BOT B equHuMy (wim —1) 3TH
KO OUIMEHTH 00pammaTes B pa3HBIX cUTyarusax. OHU cXeMaTUIHO
OTPaXXEHBI Ha PUCYHKE 16.

CaoiicTBa K03 PunreHToB: Q=1 Q=-1 o=1 d=-1
OTBeYarone UM BUIABI TaOJIHII

oM 0O W
QT QO
SoQauT

(a) 6) (®) )

Puc.16. CxemaTuyeckoe u3o0pas;kenue cBoiicTs ko3¢ puuuenros Q u @

Takum 06pazom, Mbl BuINM, 9T0 Q oOpamaercs B 1, ecnu X0oTs GBI
OJWH DJIEMEHT TJIAaBHOW JAMAroHalyd 4acTOTHOW Tabmumbl paBed 0. s
obpamenuns xe B 1 koapounuenra O meodbxoaumo obpamenre B 0
000UX 3IIEMEHTOB TJIaBHOW nuaroHanu. HyXHBI U comuomnory oba
kodpunmenTa? Ilokaxkem, 9TO KaKIBIH U3 HUX MO3BOJIIET BBIICIATH
CBOW 3aKOHOMEpPHOCTH. Mnm, Kak MBI TOBOPWIJIM BBIIIE, — 32 KaXKIBIM
W3 HUX CTOHUT CBOSI MOJIENh M3y4aeMOTO SIBICHHUS, CBOE MMOHUMAaHHUE
CBSI3W, BBIJEJeHNE KaK OBl OJHON CTOPOHBI TOTO, YTO MPOHWCXOIUT B
peanbHOCTH. [locTapaemMcss yOenmuTs 4MTATENS, YTO COIMOJIOTA JTOJDKHBI
WHTEPECOBaTh 00€ 3TH CTOPOHHI.

[IpennmonoxuM, 9TO B HAlleM PACHOPSKEHHUU HMEETCS JHIIb
koappuiment P, u Mel gaeM 3amanre IBM s KaKMX-TO MacCHBOB
JaHHBIX BBIAATh HAM BCE TAKHE YETBHIPEXKIJIETOUHBIE TAONUIIBI, IS
KOTOPHIX 3TOT KO0d(DPHUITMEHT OAN30K K eauHHIle (MOXKET OBITh, MBI
XOTHM HaiiTH BCE Te MPU3HAKHU, I KOTOPBIX HUMEETCS CBI3b A
PECTIOHIECHTOB HEKOTOPOH (HMKCUPOBAHHON COBOKYITHOCTH, a, MOXKET
OBITH — M3ydYaeMm, JUIsl KaKuX COBOKYITHOCTEH PECTOHJCHTOB HMEETCS
CUJIbHAA CBA3b MEXAYy KaKMMH-TO KOHKPETHBIMH Ipu3Hakamu). DBM
BBIIACT HaM Habop Tabmun tuma (B) wiu (r). Mer 6yaem 3HATH, K
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MpUMEpPY, YTO UMEIOTCS TPYIITBI PECIIOHICHTOB, ISl KOTOPBIX MMe-
eTCsl CHJIbHAS CBA3h MEXKAY TOJOM M KYpEeHHEM: BCE MYXKYHHBI KypsT, a
BCE JKEHIIUHBI HE KYypST (UTO MOBOJILHO PAaCMpOCTPaHEHO) WU Ha-
000pOT — BCE JKEHIIMHBI KYpAT, & MY)KUYUHBI — HET (4TO MMEET MECTO,
CKa)kKeM, I HEKOTOPBIX MHIEHCKHUX mieMeH). Ho MBI «He 3aMeTum»,
YTO 71l KaKWX-TO TPYII BCE MYXXYHHBI KypAT, B TO BPEeMs KaK Cpeau
KEHIIIWH BCTPEYArOTCS W Kypsline, M He Kypsline, JTUO0 BCE KEHIIUHBI
HE KypsT, XOTA MY>KYHHBI BEAyT ce0s MO-pa3HOMY — MOTYT U KypHUTh, U
He KypuTh (ciydait (a)). Jymaercs, uro He TpeOyeT ocoboro gokasa-
TEJIHCTBA YTBEPXKIEHHE O TOM, YTO COIIHOJIOT, HE YMEIOIINI BEINCKIBATh
MoA00HBIE CHTyalWH, PUCKYET MHOTO MOTEPATHh. AHAJIOTHYHOE
YTBEp)KJEHHUE CIPABEUIMBO U OTHOCHUTEIBHO CHUTyannid, 0003HAaUEHHBIX
OyxBoii (0).

Jpyrumu cioBaMu, HE UCIHOJB3Ys Kodpdhumuent Q, comuosor
PHCKYET He 3aMETHTh MHTEpPECyIoIue ero 3akoHoMepHocTu. Ilepe-
(¢paszupys cKkazaHHOE BBINIE W BCIIOMHHB, YTO CBSI3b TaK)Xe HMEET
OTHOIIEHWE M K MPOTHO3Y, OTMETHUM, YTO ITH HE 3aMEUYECHHBIE 3aKO-
HOMEPHOCTH OTBEYAIOT CUTYAaIMsM, KOT/Ja MBI [0 OJHOMY 3HAYEHHUIO
MepBOro MpU3HAKa MOXKEM MPOTHO3WPOBATH 3HAUEHHE BTOPOTO, a II0
JIPYyTOMy 3HAYEHHWIO HE MOXKEM: CKa)XeM, 3Hasl, 4TO PECHOHACHT — MYXK-
YUHA, MBI C TOJHOW YBEPEHHOCTHIO MOXEM CKa3aTh, 9TO OH KYypHT, a
3Hasl, 9TO PECHOHJCHT — XEHIIMHA — HUKAKOTO MPOTHO03a, BOOOIIe
roBOpS, AeNaTh He MOXeM (HIDKHSASA Tabnwia ciaydas (a)). Bpsam nau
MOYXHO COMHEBATHCS, UYTO BBISIBICHHE W TAKOH «IOJOBUHYATON)
BO3MOKHOCTH TIPOTHO3a I COIMOJIOTa MOXET OBITh IMOJIE3HOH.

PaccmoTpuM Temeps Bompoc: HE MOXKEM JIM MBI OOOWTHCEH 0e3 KO-
s punmenta P? IpemcraBiaseTcs OYEBUIAHBIM OTPHUIATEIBHBIA OTBET
Ha HEro: BBISABIASA 3HAYMMbBIC CHTYAl[MH TOJIBKO ¢ MOMOIMIb0 Q, MBI
MOXEM «3a JIEpEeBbSIMHU HE YBHIETH JIeCa» — HE 3aMETHUTh, YTO B OT-
JIETBHBIX CIIy9asX Mbl MOXKET IPOTHO3WPOBATh HE TOJIBKO IO OJHOMY
3HAYEHHUIO TOTO WJIM MHOTO MPHU3HAKA, HO M M0 APYTOMYy TOXE.

Omnmcannoe pasnuure Mexay kodpdunuerramu Q u @ Harwio cBoe
OoTpakeHHe B TepMUHOJOTHH. Ta CBs3b, KOTOPYIO oTpakaeT Q, ObLia
Ha3BaHa HOJHOU, & Ta, KOTOPYIo oTpaxkaeT P, — abcorromnoil.

Eme pa3 ompenenum 3TH BHABI CBA3M, HECKOJIBKO BHUIOU3ME-
HUB (HOpMYyITUPOBKY. [ 3TOTO BCIIOMHHUM, YTO, 3HAS MapTHUHAIBI



224 Yacme 11

YETHIPEXKIETOYHOW TaOIUIIBI COMPSIKEHHOCTH, O CBSI3H MEXJY JBYMS
JUXOTOMUYECKUMH MPU3HAKAMHU MOXXHO CYJIUTh MO OJHOHW YacToTe.
Yame BCero s 9TOro UCosib3yrT N . O003HAYMM OTBEYAOLIUE ITOM
YacTOTE 3HAYCHHS HaIIux Hpu3HakoB uyepe3d A u B. Hampumep, A
03HAYaeT «MyX4HHa», a B — «xyput». B Takom cirydae roBopsT, 4To
cBs13p Mexay A u B monnas, eciu Bce A SBISIOTCA OAHOBpeMeHHO B,
HECMOTpsI Ha TO, 4TO He Bce B sBisroTcs omHOoBpeMenHo A (Bce Myxk-
YHHBI KypAT, HO HE BCE KypsIIye SBISFOTCS MyX4uHaMu). Eciu ke Bce
A sBisroTcst ogHOBpeMeHHO B u Bce B sBisrores ogHoBpemeHHO A (T.€.
€CIIi BCE MY)KUHMHBI KypsT U BCE KypsIUe — MYXKYHHBI), TO CBA3b Ha3bl-
BaeTCs aOCONIOTHOM.

Wuorma nns 0003HAYCHUS TEX K€ CBOHCTB PACCMaTPHBAEMOM CBS3H
UCIIOJIb3YIOT WHYI0 TEPMHHOJIOTHIO — TOBOPST, 4T0 Q m3MepsieT oxHO-
CTOPOHHIOIO CBsi3b, a P — IBYCTOPOHHIOIO.

TlosicHuM Tenepp, B 4eEM CMBICI 3HaKa paccMaTrpuBaeMoi cBa3u. Jlis
9TOr0 3aMETHUM, YTO MPUBEJCHHBIC BBIIIEC PACCYXKJCHHUS MOXHO Tepe-
(hopMyITHpOBaTh, TOBOPSI HE O TOM, YTO Bce A SBISIFOTCS OJJHOBPEMEHHO
B, a o Tom, uro cBoiictBa A u B compsiratorcs apyr ¢ apyrom (tadiauia
conpsiceHHocmy TTIOTOMY TaK W Ha3BaHa, YTO €€ MPUIyMalH JJisl TOTO,
4TOOBl M3y4aTh, KAKWE 3HAYCHHS Pa3HbIX NMPU3HAKOB «XOJAT» BMeE-
CTe, COMPSTAIOTCS JAPYT € APYrom). TepMUHBI «IIOJOKUTEIBHBIN» U
«OTPHIIATEIBHBINY, HCIOJIB3YEMbIC JIJISl XapaKTePUCTHKHU CBS3H, HOCST
BEChMa OTHOCHUTENIBHBIA XapaKTep: «IOJIOKUTEILHOCTEY) O3HAaYaeT, YTo
KaKoe-TO 3HAYCHHE MEePBOr0 MPHU3HAKA COMPATAETCS C OJHUM 3Ha-
YEHHUEM JPYroro, a «OTPHUIATEIBbHOCTE» — C IPYruM (IpU HAIWYUU
TIOJIOKUTENLHOW CBSI3W BCE MY)KUMHBI KYpSIT, H NMPU HAIWYHH OTPHIIA-
TEJILHOW — BCE MYXXUHMHBI HE KYPST).

OpHako CKka3aHHOE CTAHOBHUTCS BEChbMa HEUETKHUM YTBEPIKICHUEM
IPU OTCYTCTBHUH HYJIEBBIX KJIIETOK B TalOJHIlE cONpspKeHHoCcTH. Ha-
npUMep, TPYJAHO MOHATh, C KAKUM 3HAYCHHEM NpPHU3HAKA «KYyPUT — HE
KYPHUT» CONPATAETCS MYXKCKOW IMOJI, €CIU JAaHHBIC MPEJCTABICHBI
Tabxumeit 16.

C 01HO# CTOPOHBI, CpeM KypAIIUX OOJIBIIE KEHIIWH, YeM MY>KUHH.
U cpenun xeHIUH OoNbIle KypsANINX, YeM HeKypsmux. Ho mpaBuibHO
nu OyJeT cKa3aTh, YTO CBOHCTBO «KYPHUT» COMPSTACTCS C KEHCKUM
nosiom? Beas ecnu cpenm MykduuH B 2,5 paza (50:20) Gonplne KypsImux,
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Tabnuya 16
YacrorHast Ta0/111A 115 AeMOHCTPALMH OTHOILCHUS NIPe00J1aJaHuI
Kypenne ITon Hroro
M XK
Kypur 50 90 140
He kypur 20 40 60
Hroro 70 130 200

9eM HEKYPSIIHUX, TO CPEIH KEHIMH — Jumb B 2,25 paza (90:40). Ctpo-
roe omnpejeicHue MOJOKUTEIBHOW U OTPULIATEIBHON CBSA3U MOXKHO

JaTh C TMOMOIINBIO BBEJCHUS MOHATUS OMHOWEHUS NPeobIadanull
[Rudas,1998]:

_ 50:20
90:40
win, B obmieM ciyyae (0003HaueHUS — Kak B Tabnwuie 14):
2\ = a.c ‘
b:d

Ecnu otHomeHnue npeobinagaHus OONbIIE €AUHUILI, TO CBSI3b
Ha3bIBACTCS NOAONCUMEIbHOU, €CIU MEHBIIE SIUHUIIBI — TO OMpuU-
yamenvroti. (OTHOMIEHUE Tpeobnananus o000IIaeTcss HA MHOTO-
MEpHBIN cydYaid, 0 4eM KOPOTKO MOHWIEeT peub B 1.2.3.5).

U eme 06 0lHOM OYECHBH BaXKHOM MOMEHTE HEOOXOJHMMO CKa3aTh.
Ecau mbl, ucmone3ys o6o3Hauenus O u 1 aig 3HaYeHU# Hamux
MPU3HAKOB, OyJeM UHTEePIPETUPOBATH 3TH 00O03HAYCHUSA KAaK Ha-
CTOSIHE YHUCJA, TO, KAK HETPYIHO NPOBEPUTH, BHIYUCICHHBIN IO
OOBIYHBIM TpaBUiIaM KO3()(PUIHEHT KOPPEISALIHU MEKIY MpU3HAKA-
MU OoKakeTcs paBHBIM ®. Byayun 0000OHmEHHBIM, 3TOT (aKT UMEET
OTPOMHOC 3HAuYCHHE I aHalnu3a JaHHBIX. /leno B TOM, 4YTO OJHUM
W3 MOMYJSPHBIX CIIOCO0OOB CO3JaHUS BO3MOXHOCTH HCIOJIb30BAHUS
YUCIIOBBIX MAaTEMAaTHUKO-CTATUCTUYECCKUX METOJOB JJIsl aHalln3a HO-
MHHaJbHBIX (HEUUCIOBHIX!) TAHHBIX SBJISCTCS TaK Ha3biBacMas JU-
XOTOMU3AIUs MOCIEeIHUX: 3aMeHa (110 ONpEASICHHBIM IIPaBUIIaM)
OJTHOTO HOMHWHAJBbHOTO MPU3HAK TAKHUM KOJIUYECTBOM JHUXOTOMHU-
YECKUX, NMPUHUMAIKUX 3HadYeHus 0 u 1, CKOJIbKO B 3TOM NpPH3HAKE
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aJbTEpHATUB, W AanbHelmas «pabora» ¢ 3tumMu 0 1 1 kKak ¢ OOBIYHEI-
MH YHCJaMHU. DTOT MOJXOJ HE MMEET CTPOTrOro MaTeMaTHYECKOTO
obocHoBanms. Ero «ompaBmaHmne» COCTOUT B TOM, YTO BCE YHCIIOBBIE
CTaTUCTUKH, PACCUYUTAHHBIE 1O OOBIYHBIM MpPaBHUJIAM, OKa3bIBaeTCs
BO3MOJKHBIM Pa3yMHO NMPOUHTEPHPETHPOBATh. MIMEeHHO mpuMep 3TOTO
MBI U BUJIENHW BHIIIE: KOIPPUIHEHT KOPPEIANHUH, BBIYUCICHHBIN IS
0 u 1, oxazajncs pasymMHO# BenmuuHo#, coman ¢ P. BepHemcs k aTomy
B 11.2.6.3.

O xoxddunmerTax CBSI3M I YCTHIPEXKICTOYHBIX TaOIUIT MOXKHO
npodecTh B [MHTepnperanus u anamus..., 1987, ¢.29-30; JlakyTus,
TonctoBa, 1990, 1992; ITanuorrto, Makcumenko, 1982, c.84-93;
PaGouas kuura..., 1983, ¢.189; CrarucTtuueckue MeTosb!..., 1979, c.116-
117; Libetrau, 1989].

2.3.5. IIpobJiema cpaBHeHHs KO3 (PHIHMEHTOB CBA3U

3akaHunBas oOCyXXJIeHHE BOIpoca 0 KodhPUIUeHTaX CBA3U THUIIA
«IpU3HAK—TIPU3HAK», HEOOXO0AUMO YIMOMSHYTH aKTyaJbHYIO IS
COITMOJIOTHU TIPOOJIEMy CpaBHEHHUS BCeX ATHX K03 dumuenToB. OmxHa-
KO 37IeCh MBI He OyaeM ee moapoOHO 00CyXKmaTh, OTOCIIAB YUTATES K
cooTBeTCcTByIomel nureparype [EnmceeBa, PykaBummiaukos, 1982,
c.89-101; Unrtepnperanus u ananus..., 1987, ¢.34-36; JlakyTuH,
Tomncrosa, 1990, 1992; Mupxun, 1980. c.94-109; IlamwmoTtToO,
Makcumenko, 1982, ¢.124-125; Pabouas kuura..., 1983, ¢.191-192].

OTMEeTHUM UMb OYE€Hb KOPOTKO HECKOJBKO OTACIBHBIX MOMEHTOB.

Jlro0o#t kpuTepuit cpaBHEHHUS, KaK BCSIKHH MOAXOM K MaTema-
THYECKOMY aHANN3y JAHHBIX, OCHOBAH Ha MPEATOJOXKEHUAX O TOM,
YTO PEeaJbHOCTH aJeKBaTHH HEKOTOpHIE (popMalbHBIE TTOCTPOCHUS,
OTpa)kalIINEe OIMpeeNeHHbIE AaCTIeKThl HHTEPIPETAUN HCXOJHBIX
MaHHBIX. [{pyruMu cioBam#, AJIsi TOTO, YTOOBI MOKHO OBIJIO TOBOPHTH
0 CpaBHEHHH, HE0OX0aUMO 3apaHee cHOPMHPOBATH HEKOTOPYIO MO-
JIeNIb TOT'0, YTO MBI IMTIOHHMAaeM II0J[ CXOKHMHU (HECXO0XKHUMH) K03 u-
[MHEHTaMHU.

Hamnbonee 060cHOBaAaHHOE TEOPETHYECCKH M YAaCTO HCIOJB3YIO-
meecs B CTAaTHCTHYECKOW JUTEpaType OCHOBAHHWE IJIsSI CPAaBHEHHS
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paccMaTpuBaeMbIX KO3 GHUIIHEHTOB 0a3upyeTcs Ha 00CYXICHHOM
BBIIIE TPEIOIOKEHIHH O TOM, YTO 33 Ka)KJhIM HOMHUHAJIBHBIM TPHU3-
HaKOM CTOHMT HEKOTOpas JaTeHTHas HeNmpepbIBHAs KOJIMYECTBEHHAA
nepeMeHHas. KopoTko roBops, CyTh COOTBETCTBYIOIINX MOIAXOIO0B
3aKII0YaeTcs B cieayromeM. VccnenoBaTenb MOJIETHPYET C MOMOIIBIO
OBM HEKOTOpYyIO «TreHepaJbHYI0 COBOKYMHOCTHY», OMHCHIBAEMYIO
JIIBYMSI HETIPEPBIBHBIMH IEPEMEHHBIMU C 3aJaHHBIM K03 dunueH-
TOM KOPpPENSUNU MEXIy HUMH. 3aTeM YIOMSHYTHIE IepeMeHHbBIE
HMCKYCCTBEHHBIM 00pa3oM MpEeBpaIIaloTcsd B HOMHUHAIBHBIE, U3 «Te-
HEpaJbHOW» COBOKYIMHOCTH (OPMHUPYETCS MHOXXECTBO BBIOOPOK U
JUIST Ka)XXKIOW M3 HUX MOJCYUTHIBAIOTCS MOJJIEXKANIHe CPAaBHEHHUIO
ko3 punuerTel. Korma BEIOOPOK OpTaHH3YeTCs TOCTATOYHO MHOTO,
MOSIBIISIETCS BO3MOXHOCTHh CPaBHEHHS «IOBEIEHUS» OTIEIbHBIX
KO3 (HHUIIMEHTOB JAPYT C JAPYTOM.

CkazaHHOE B MpeNpIAYMNX maparpadax CBHUAETEIBCTBYET O TOM,
9TO BCE PacCCMOTPEHHBIE KO3(D(UIUEHTH pa3lHYHBI. 3a KaXXIbIM
CTOUT CBOSI MOJI€JIb, CBO€ MOHUMaHUE 3TOW cBA3U. Bompoc o Tom,
KaKoBa K€ MCTHHHAS CBA3b MEX]Y NMEepeMEHHBIMH, €CIIH TaKOH-TO
koddurment pasen 0,7, a Takoit-to — 0,2, HE UMeeT cMbIcia. B omu-
CaHHOW CHUTyaIlMH MOKHO CKa3aTh TOJHKO TO, YTO CBS3b B MEPBOM
cMbIcie (CMBICTE, OTBEYalomeM IMepBoMy KoddduiueHty) Oomee
BBICOKA, YE€M CBA3b BO BTOPOM cMbicie. M mis Toro, 4ToOb HaWTH
«UCTUHHYIO» CBA3b, HaJ0 HCIOJB30BaTh LEIbIl HaA0Op K03 huIn-
eHToB. KaXaplii mX HUX Kak Obl OTBEYAeT OTIAEIHHOW CTOPOHE «HUCTHU-
HBD». A IS TOTO, YTOOBI «HMCTHHA», KaK OPWIIINAHT, 3aCBepKaja BCEMH
CBOMMH TPaHIMH, HEOOXOIMMO MMEThH 3TH TPaHH Nepes TiIa3aMH Bce
cpa3zy, «IOBOpadMBas» HaIly CBA3b B Pa3HbIE CTOPOHHI.

OnHako WMEET CMBICI CKa3aTh HE TOJBKO O Pa3iIU4YuH, HO H O
CXOJICTBE pa3HbIX KOA(pUIMEHTOB. Eci TOCMOTPEeTh HA HUX C APYTOU
CTOPOHBI, OKaXETCA, YTO HE TaK YK CINIBHO OHU PaCXOMATCA APYT C
npyrom. M 310 He ciaydaifHO — BCe-TaKH pedb HUIET O Pa3HBIX Crocodax
(hopmanu3anuu OJHOTO M TOTO K€ SBJIICHHUS — WHTYWTHBHO TOHUMAae-
MO CBSI3M MEXJy NepeMeHHbIMU. J[eHCTBUTEILHO, MOXXHO TOKa3aTh
(1 BTO B ompeAcICHHON Mepe NEMOHCTPHPOBAIOCH BHINIC), YTO TaK
WM WHade, B Pa3HOW CTENeHH, HO Bce KO3 PUIMEHTH OCHOBAHBI
Ha TPEACTaBICHUU O TOM, YTO CYIIECTBOBAHHE CBS3H MEXAY ABYMS
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NpU3HAKAMU O3HAYaeT OJIHOBPEMEHHOE COOJIOJCHUE CIEIYIONINX
YCJIOBUM: CHUIBHOE OTKJIOHEHHE OT MPOMOPIUOHAIHLHOCTH CTOJIOIOB
(cTpoK) MCXOMHOU TAONHUIIBI COMPSIKCHHOCTH; YIAyUIICHNE KadecTBa
MPOrHO3a 3HAYCHHUI OJIHOTO MPHU3HAKA MPHU MONTYYEeHUU HHDOpMaAruu
0 3HAYEHUU JPYroro; ToT (GakT, YTO ONpPENICICHHbIC 3HAYCHUS OJHOTO
NpHU3HAKA «TI00SIT» BCTPEYAThCS] BMECTE C ONpPENICICHHBIMU 3HAYCHU-
MU Jpyroro npu3Haka. OJHAKO OTHOCUTEIBHO MOCIEIHEr0 00CTO-
ATEIHCTBA MOXKHO 3aMETHUTh clieayromiee (mpuBeneM nuraty u3 [KeH-
nmamwr, Cteroapt, 1973, ¢.724)):

«Cnenyer oOpaTuTh BHUMaHUE HA TO, YTO CTATHCTHYECKAs CBS3b
OTIIMYAETCSl OT CBSI3M B OOBIYHOM CMBIC)IC. B TIOBCETHEBHOW pevH MBI
roBopuM, uTo A 1 B cBs3aHbL, eciii OHM JIOCTATOYHO YacTO BCTPEUYAKOTCS
BMECTE, @ B CTATUCTUKE OHU CUUTAIOTCS CBSI3aHHBIMH TOJHKO B TOM
cinydae, eciii A BCTpedaeTcss OTHOCUTENIBHO 4Yale cpeau B, dyem cpenu
He-B. Eciim 90% xypsammx cTpajaroT IIOXUM IMUIICBAPEHUEM, TO MBI
HE MOXKEM CKa3aTh, YTO KypeHHE W IUIOXOC MUIIeBapeHUE CBA3aHBI,
noka He OyJIeT MOKa3aHo, YTO CPEJHM HEKYPSIIMX CTPaJaloT TUIOXUM
numeBaperreM MeHee, yeM 90%». Ilocnemnee 06CTOATENHECTBO CBSI3aHO
C TeM, O YeM IOHJIET peub B cleayromeM maparpade.

2.3.6. Yuer paKkTHYECKOI MHOTOMEPHOCTH pPeaibHbIX CBsI3eil.
MHoromMepHbIe OTHOIIEHHUS TPe00Ia aHUI

KocHeMcs odeHb Ba)XKHOU IS MPAKTHUKW MPOOIIEMBI, CBA3aHHOM
co cpaBHeHHEM KO03(h(HUIHMEHTOB HE APYT C APYTOM, a C HEKOTOPBIMU
IPYTUMH TOAXOJaMH K U3MEPEHHIO CBA3H MEXAY IEepEeMEHHBIMH.

AKmyaJle0cmb MHO2OMEPHDBIX ceaszeil 6 couyuonaocuu

B peanpHOCTH ABYMEpHBIX CBSI3€l MPAKTHUECKU HE cyllecTByeT. Bee
CBsI3U MHOTOMepHHI. IIpuBenemM omnpeneneHus.

CBs3p MeXy TpeMs NMEPEMEHHBIMU Ha3bIBa€TCA mpexmepHol, eClu
XapakTep CBSI3U MEXKIY JIOOBIMU ABYMS U3 HUX 3aBHCUT OT TOTO, KAKOBO
IIpU ATOM 3HA4Y€HUE TpeTbell nmepeMeHHOU. CBs3b MEXAY YEThIPbMA
NIEpEMEHHBIMY HA3bIBAETCA uemblpexmepHoll, €CIN €€ XapakTep I
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JMOOBIX TpeX NMPU3HAKOB 3aBHCHT OT TOTO, KAKOBO MPH 3TOM 3HAUYCHHE
YyeTBEepTOM mepemeHHou u T.A. Haneemcs sicHO, Kak ompenesnsercs
MOHSATHE CBA3W JIO00H pa3MEpPHOCTH.

MHOTOMEPHOCTh PEAbHBIX 3aBUCHMOCTEH 3aCTaBIIIET OTHOCUTHCS
¢ 00JBIION OCTOPOXKHOCTHIO K 3HAYEHHSIMH PACCMOTPEHHBIX BBIIIE
MapHBIX K03()PUIUEeHTOB CBs3U. Ha 3TO 006CTOATEIHRCTBO 00paIamT
BHIMaHUE MHOTHE nccienoBatenu. [loscHuMm sTo.

B pab6ore [Mupkun, 1985, c.18-20] npuBoauTCS MpUMEp TOTO, KaK
(¢uKcanus 3HaYCHHUS TPEThel MepeMeHHOW 00yCIOBINBAaET «BO3HHK-
HOBEHHE» CBSI3W MEXIY IBYMS mepeMeHHbIMU. OMHUIIeM ero.

N3ydanach 3aBHCUMOCTh MEXIy HaJWYHEeM B CEMbSIX IbLIECOCA H
xonoamnbHUKa. VicXomHas dacToTHast TaOiHMIla UMeNna BHI:

n -n
X | 560 840 | 1400
_x | 240 360 | 600

800 1200 2000

3aBHCUMOCTH SIBHO OTCYTCTBYET, IMMOCKOJBKY CTOJIOIBI (CTPOKH)

560 840 1400 7

Ta0JIMLBI TPOTOPLUHUOHATBHBI: = = = = . Tabnuny

240 360 600 3
MEePECUYUTAIN OTACIBHO Ui ABYX BBIJACICHHBIX CPEIH H3ydaeMOM
COBOKYIIHOCTH PECHOHICHTOB I'PYII — Ijsi ceMei ¢ BbicokuM ([) u
Hu3kuMm (—[) ypoBHem goxona. [lodydunuch CleayIOIIUE ABE
YaCTOTHBIC TaOIUIIbI:

Has J1: Hnsa —[1:
X | 520 300 820 X 40 540 580
_X 80 100 180 X | 160 260 420
600 400 | 1000 200 800 | 1000

B o6oux ciydasix CBSI3b MPUCYTCTBYET (IMPOMOPIUOHAIBHOCTH
CTpPOK 3IIeCh SABHO HeET). bomee Toro, AN mepBOW TaOIUIIBI OHA
MOJIOXHTENbHA (3HaUeHue «X» compsraercsi co 3HaueHueM «[1»: cembn,
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MMEIOIHe XOJIOAMIBHUK, KaK MPaBUIIO0, UMEIOT M IBLIECOC), a I
BTOPOW — oTpulaTelbHa (3HaUYeHHE «X» COUpSTaeTcsl CO 3HAYCHHEM
—[1: cembu, UMerOIUE XOJOTUIBHHUK, Yallle BCETO HE MOTYT KYIHUTh
MBIIECOC).

BcnomHuB omnpeneneHre MoJ0XKUTEIbHON U OTpULIATENIbHON CBA3U
yepe3 oTHomeHue npeodnamanus (m.2.3.4), To XK€ caMo€ BHEIpa3uM
boisiee ctporo. B Tabnwmile, oTBedaromieii BbiIcokoMy goxony [l oTHO-

520:80 13

ImeHue mpeodIamanus 300 -100 = Z 0oJIbllle €AMHHMIBI, a B

TabauIle, OTBEYAOMEeH HU3KOMY JOXOIY aHaJIOTHYHOE OTHOIICHHE

40:160 13

540 : 260 108 — MCHBIIC CIWHUIIBI.

AHAJTOTUYHBIN TpUMep, KOrjJa CTaTUCTHYECKass He3aBHUCHUMOCTH
MEXIy OBYMs NMpHU3HAKaMU IpeBpamiaeTcs B 3aBUCHMOCTH IpH (DHUK-
canWy 3HA4YeHWs TPEThero Mmpu3Haka mpuBoauTcs B pabdore [[HA-cu-
creMa..., 1997, ¢.181-182].

B [Tumonorus n ximaccudukanus..., 1982] npuBoauTcs 3auMCTBO-
BaHHBIN y Jlazapcdenpaa mpumep TOro, Kak ¢puKcamus 3HAYCHHS
TPEThEro MpU3HaKa, HAIPOTUB, MPUBOJINT K HCYE3HOBEHHUIO IEPBO-
HavaJbHOW JABYMEPHOU CBSI3H.

Peub uzer o cBsi3u Mexky uTeHHeM JBYX kypHaioB A u b. Mcxonnas
YacTOTHasl Tabyuia uMeeT BHI (A — PEeCHOHJICHT YHTaeT XypHat A,
—A — He yuTaeT, To Ke Js KypHana b):

A —A
B | 260 240 500
—B | 140 360 500

400 600 1000

260 13 240 2
_ i —_

140 7 360 3

Jasee BBOAUTCA HOBasl II€pEMEHHAs — 00pa30BaHMUE PECIIOHACHTA
(B — Bricokoe, —B — Huskoe). CooTBeTCTBYIOIINE TAOIHIBI BBITISISAT
TaK:

Cronbupl HEe MPOMOPLUUOHAIBHEI:
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Hnsa B: Js —B:
A —A A —A
B 240 160 400 B 20 80 100
B | 60 40 100 B 80 320 | 400
300 200 500 100 400 500

Hetpynno mpoBepuTh, 9YTO CTOJOIB 00eWX TaOIUIBI MPOTIOP-
[IMOHAJBHEI, T.€. 3aBUCMMOCTb B O00OMX CIydasx OoTCyTCTByeT. CBA3b
ncuesna. B Takux cirydasx TOBOPST, YTO YPOBEHb OOpa30BaHUS SIB-
JSIeTCSI IepeMEHHON, OOBICHAIONMEH CBA3b MEXIY UYTEHHUEM IBYX
paccMaTpuUBaeMBIX XYPHAJIOB (3/1€Ch MBI UMEEM JeJI0 C OCHOBHBIM
MOJI0KEeHNUEM, JIe)KAIUM B OCHOBE IpoIlecca M3MEPEHUS JATCHTHBIX
IIEPpEeMEHHBIX — C Ja3apcdebI0OBCKON aKCMOMOM JOKalbHON He3a-
BUCHMOCTH; 3Ta aKCHOMa JIEKHT B OCHOBE JIATEHTHO-CTPYKTYPHOTO
aHaInu3a).

B pabote [AnToH, 1982] paccmarpuBaeMast mpobdiemMa o0Cyx)maacTcst
B UCTOPUYECKOW PETPOCIEKTHBE. B 4acTHOCTH, MPUBOIUTCS MPUMED
Tak Ha3piBaeMoro mapagokca Cummmcona (1951 rox). IlpuBegem
COOTBETCTBYIOIINE NaHHBIE. McxomHas Tabnuiia mMmena BUI:

B —B
Al 495 805 [ 1300
—A | 405 295 | 700

900 1100 2000

B meit mabmromaercs ssBHas OTPHUIIaTENIbHASI CBA3h: OTHOIICHHUE

495:405

npeobnanaHuii 805:295 '~ — MCHbILIC CAMHULBbI (3Hauenue A

UMeeT OBbJIBINYIO TeHACHIHIO BCTpeuaThes ¢ —B, yem ¢ B). A B Tex mByx
TabJuIax, KOTOPhIE IMOJYy4YalTCs B pe3yibTare (GUKCHPOBAHUS
3HAYEHHUSA TPETHETO AMXOTOMHUYECKOro mpusHaka C o0a OTHOIIEHHS
npeodnagaHuii 00JbIle €AUHHUIBI, T.€. TOBOPAT O MOJOKHUTEIbHOU
CBA3U. DTHA TAOJIHUIBI BRITVIAAAT TaK:
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Hna C: Hnsa —C:
B —B B —B
A 95 800 895 A 400 5 405
—A 5 100 105 —A 400 195 595
100 900 1000 800 200 1000

CoOTBETCTBYIOIINE K€ OTHOWICHUA NpeodsiafaHuil paBHBIL:

95:5 19 400 : 400
22 o2 T 2390
800:100 8 5:195

Mnozomepnvie omnowenun npeodnadanui

Kak 3T0 yke HEOIHOKpPAaTHO YINOMHHAlIOCh, BCE NMPUBEJECHHBIC
COOTHOUIEHHS B PEalbHOCTH TEPSIIOT CMBICH HM3-3a TOrO, YTO MBI UMEEM
JIeJIO JUIIb CO CTaTUCTHYECKMMHU 3aKOHOMEpHOCTAMHU. UTo 3HAuat
BBIpAXXCHUS THUIA: «IpU (PUKCALHUHM 3HAYCHUSA TPEThEH MepeMeHHOU
CBS3b MEXIY NEPBBIMU JIByMs Mcuesdna»? Benp u npu HaIU4YuuM CBSI3U
OTKJIOHEHHE OT MPONOPLHOHAJIBHOCTH CTOJOIOB HOCUT JIUIIb OTHO-
CUTEJIBHBIH XapakTep, U MpPHU OTCYTCTBUH CBSI3M Y Hac BCE XKe, Kak
MPaBHUJIO, MPONOPLUHOHAIBHOCTh HE «4YUCTas». YTOOBI CIPaBUTHCS C
HEOIpEeaeeHHOCThIO, MOXHO HMCIIOJB30BaTh OTHOWIEHHUS MPeol-
najaHui, BBeAeHHbIE Hamu B 11.2.3.4. OnHako TpeOyercs ux o00OIIUTH
Ha MHOTOMepHBIH ciydail. Cnenaem ato.

BooOuie roBopsi, oTHOWEHHs NpeodnagaHuil MOTYT OBITH ompe-
JeJeHbl 11 Tabnun 000l pa3sMepHOCTH, B TOM YHCJIE M ISl OJI-
HOMEPHBIX, T.€. UISl JTUHEHHBIX YAaCTOTHBIX pacmpeaeieHuil (mpasnua,
MBI IIpEelIoJiaraéM, YTO UMEEM A0 C TUXOTOMUYECKMMHU IpHU3Ha-
kamu). UToOBl BBECTH CTPOTO€ ONpeiAeeHUE OTHOIIEHHS mpeobia-
JaHWil, BBEJEM HOBBIC 0003HAUCHUSI.

CHavana npeanonoXuM, 4YTO B HAIlEM PACHOPSIKEHUHM HMEeTCs
numb oauH npusHak. Torpa Oynem o6o3nauate uepes P, nomio
00bEKTOB, 00/1aIal0MKUX TIEPBBIM €r0 3HadeHueM, a uepes P, — BTO-
ppiM. CoOTBETCTBYIOIIEE OTHOLICHUE MpeobiiagaHusl NEepBOTO IO-
psnka, BeIpaxkaeMoe (Gopmyioii
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€CTeCTBEHHO, OynmeT 0003HaYaTh, BO CKOJHKO pa3 00bEM IEepBOTO
MHOJXKecTBa OoJblie (MEHBINE) BTOpOro. Ecinm oTHOmEHHe mpeob-
najanus Oonblie 1, TOBOPHM O TMOJIOKUTEIBHOM NPeoOIalaHnu, eCIH
MEHBIIIE — 00 OTPHUIIATEIHLHOM.

Tenepp OyJieM cUMTaTh, YTO y HAC JIBA JUXOTOMUYECKUX MPH3HAKA.
Yepes P,, 0603Ha49nuM 101110 0OBEKTOB C MEPBBIM 3HAYEHHEM MEPBOTO
NpU3HAKa M IIEPBBIM 3HAYEHUEM BTOpOro, yepes P, — ¢ mepBbIM 3Ha-
YeHHWEM TIEPBOTO M BTOPHIM 3HAYEHUEM BTOPOTO U T.1. J[BymMepHas 4va-
CTOTHas TabauIa mpuoOpeTeT BU:

P., P
P P

21 22

12

Jlerko BHWJIEeTh, YTO OTHOUICHHE MpeoOIaaHusi BTOPOTO MOPSIKA
(ompenenenHoe HaMu B 1.2.3.4 W Ha3BaHHOE TaM TPOCTO OTHOIICHHEM
npeoOananmst) KOHCTPYHUPYETCS CIASIYIONMM 00pa3oM.

dukcupyeM mepBoe 3HaUYCHUE BTOPOTO MPU3HAKA U PACCUUTHIBAEM
JUISE COOTBETCTBYIONIEH YaCTOTHOHW TaOJIMIBI OTHONIEHHE Mpeodia-
JIaHUsS TIEPBOTO MOPSJIKA:

Lt}
P21

To xe gemaem npu (l)I/IKCS.]_II/II/I BTOpPOr'0O 3HAYCHUSA BTOPOIO MPU3-
HaKa:

P,

Py

OTHollIeHUEeM TpeobIagaHus BTOPOTO MOPSAKA HA3bIBACTCS OT-
HOIIICHUE MEePBOH JPOOU KO BTOPOIA.

Pll : P21

7\'2=P.P.
12 - 22
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2.6. AHaqm3 cBsi3eill TUIIA
«IIPU3HAK — TPYNIA PU3HAKOB)»:
HOMMHAJIbHBIN perpeccnonHbii anaamn3 (HPA)

2.6.1. O01Ias HOCTAHOBKA 3aa4H

BcroMHUM HEKOTOpBIE pacCy>KACHUs, UCIOIb30BAHHBIE HAMH BBILIC
(m.2.2) B mpouecce OCMBICICHHSI NPEIJIOKEHHONW KiaccupuKanuu
METOAOB M3yUYEHHsI CBS3CH MEXAy HOMHUHAJIBLHBIMH IEPEMEHHBIMU. MBI
NOJYEPKUBAJIHU, YTO B OOJNBUIMHCTBE PEabHBIX 3a]ad HCCIEeI0BaTelb
HE JOJDKEH CJICZIOBATh CTaBIIEMY TPAAMLHMOHHBIM OIPaHHUYEHHUIO Kpyra
UCIOJIB3YEMBIX MAaTEMaTHUYECKUX METOJIOB TOJBKO M3BECTHBIMU KO-
¢uuneHTamMu mapHol cBs3u. Ilpu 3TOM omHMCHIBaNIOCHh ABE COBOKYI-
HOCTH (DaKTOpOB, OOYCIOBIMBAIOIINX HEOOXOAUMOCTh Mepexoaa K
IpyruMm meronam (puc.20).

Bo-mepBbIX, UMEET CMBICI «PAacCHIIaTh» BCE paccMaTpHBaeMbIe
OpU3HAKK Ha OTAEJbHBIE albTCPHATHBBI U 3aTEM, CKIECUBAas» UX
pa3HBIMU crmocobaMu, UCKAaTh TaKWe COYETAHUs 3HAYCHHIH MCXOIHBIX
OPHU3HAKOB, KOTOPHIC ONMPENEISIIOT T€ MW MHBIE CBS3U, TO WIM MHOE
«IOBEACHHUE» PECHOHACHTOB (aHanu3 GparMeHToB TabiuL comps-
KEHHOCTH, aJTOPUTMBI MOCJIEOBATENbHBIX pa3OueHuil u T.1.).

Bo-BTOpBIX, IMEET CMBICT OOBEIUHATH OTIENbHBIC MPU3HAKU APYT
C IpyroM, UCKaTh TaKHE MX COUYETaHHs, KOTOPBIE B KAKOM-TO CMBICIIE
JETePMUHUPYIOT IPYTUe MPHU3HAKA M MX COYETaHUs (KaK Mbl YBUIUM
HU)XKE, B PErPECCHOHHOM aHallu3€ pedb MOWAET O AeTePMUHALHHU
CPEIHET0 YPOBHS 3THX «IPYTUX» Npu3HakoB). K cooTBeTCTBYIOIINM
paccMOTpeHHMsIM MBI U IepeiineM B HactosmeM naparpade. [Ipoana-
JU3UPYEM Ty TPYIIy METOAOB (MM 3alad, Mbl TOBOPHJIH O TOM, 4TO
3aa4ydl 1Ji1 Hac B ONPEICICHHOM CMBICIE OTOXAECTBISIOTCS C METO-
JaMu), KoTopass npH KiacupuKauuu 3anad Oblia CUMBOJMYECKHU
0003HaUeHAa HAMHU KaK METOJbI THIIA «IPHU3HAK — IpyIIa HPU3HAKOBY.
Crozla OTHOCHUTCSI PEerpecCHOHHBIA aHaJIn3, K PAaCCMOTPEHUIO KOTOPOTO
MBI U MIEPEXOJUM.

CHauvana 1jsl IpOCTOTHI U3JI0KEHUSI PACCMOTPUM Cllydyail, Koraa y
Hac MMeeTCs TOJNbKO JBa mpu3Haka — X u Y — M Hac MHTEpPECyeT
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PaccbinaHne Nnpu3Hakos Ha OTAENbHbIE anbTepHaTUBLI
A

| MpuaHak—npunaHak |

v
| ObbeanHeHe NPU3HAaKOB APYT C APYTOoM |

Puc.20. CxemaTu4yHOE BbIpasKeHUE IPUYUH, 00yCI0BIMBAIOLIUX HEO0X0JUMOCTH
nepexosa oT TPAAHIHMOHHBIX KO3()(PHIEeHTOB NAPHOI CBSI3HM K IPYTUM MeTOJaM
aHaIn3a CBsA3eil

3aBUCHUMOCTh MEXAY HUMHU. [IpyruMu ciioBaMu, cHadana Ipexarno-
JIO)KUM, YTO Hallla «Tpynna MpPU3HAKOB» COCTOUT M3 OJHOTO MPHU3HA-
ka — X (IOTOM mepeljeM K ciydaro, Korja BMECTo OgHoOro X ¢ury-
PHUPYIOT HECKOJBKO MPHU3HAKOB). MBI 3HaeM, 4TO O CBSI3U MEXIY MPH3-
HaKaMH TOBOPHUT COOTBETCTBYIOIIUNA KOIPOUIHEHT KOPPEISLUU:
4yeM OJMKe 3HaueHHe MOIYyJsl 3Toro kodddunuenrta x 1, rem Oomnee
CUJIbHA 3Ta CBS3b, T.€. TEM C OOJbIICH YBEPEHHOCTBIO MBI MOXKEM IIO-
JaraTh, YTO C POCTOM 3HA4Y€HHWH OJHOTO MpPU3HAKa pacTyT (eciu Kodd-
(GUIMEHT KOppEeNsiLUU MOJOXHUTENEH) Ui yObIBaloT (ecnu ko3 (-
(GULUEHT KOppeNsIIUN OTpULIATENIeH) 3HAYCHHs APYroro (HalOMHHM,
9TO0 K03(P(HUIMEHT KOppEIsALUUN U3MEpSeT JUHEHHYIO CBI3b MEXIY
NEepeMEHHBIMH; OTMETUM, OJHAKO, YTO MPUBOJIHMMBIC PACCYXKICHUS
CIpaBeUTUBEl U ISl ApYTruX KO3()(QHUIMEHTOB CBsI3U, HaNpUMeEp, IS
KOPPEIALUOHHOTO OTHOLICHHUSI, AAIOMIET0 BO3MOXHOCTh OLEHUTH
KPUBOJHMHEHHYIO CBsI3b). HO mpu 3TOM MBI COBEpIIEHHO HE MOXEM
CKa3aTh O TOM, B KaKO#l CTEIICHU BO3pacTeT 3Ha4eHUe Y, eCIM 3HAYCHUC
X yBenuuuTCs, cKaxxeM, Ha 1. A cUTyaunuu 37ech MOTYT ObITh BecbMa
pa3HbBIMU.

[IpuBeneM mpumMep, paccMOTPEB 3aBHCUMOCTb MEXAY MPOU3BOJ-
CTBEHHBIM CTa)KE€M 4YeJIOBeKa M ero 3apiuiatoil. IIpeamosioxum, 4ro
MBI UMEEM JeJI0 C ABYMS KpailHUMHU CHUTYalHsIMH, OTPa)KEHHBIMHU
Ha pucyHkax 2la u 216. B o6oux cinydasx COOTBETCTBYIOLIUE KO-
3 unuents koppensuuu O0gu3ku K 1 (00€ COBOKYMHOCTH TOYECK-
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3apnnaTta 3apnnaTta
A A

//“

L »
Crax Crax

Puc.21. [Ipumepnbl CHIIbHBIX JIMHEIHHBIX CBsI3€ii, onpeae s oIX Pa3Hblii IPOrHO3

00BEKTOB JICKAT Ha MPSIMBIX JIMHUSAX, OTBEYAIONINX Halled 3aBUCH-
MoctH). Ha mepBoM 13 HUX mpsMasi WAeT pe3ko BBepx. [loaTomy maxke
npu HeOombioM yBenuueHnHn X MpU3HaK Y pe3ko Bo3pacTer. B ciryuae
JKe HAJIMYUS CBSI3M, M300paKEHHOW Ha BTOPOM PHCYHKE, MpsiMasi OJIM3Ka
K ropusoHTaiu. [loaToMy Jaxke Mpu 3HAYUTENHLHOM pocTe X 3HAUYeHUE
Y noutu He U3MEHUTCS. J[pyruMu cioBamMu, Ha OCHOBaHHH HAIIMX JIBYX
KapTHHOK MBI IMOJYYHM MPOTHO3Bl COBEPUICHHO PAa3IMYHOTO Xapak-
Tepa. M1 coBepiieHHO SICHO, YTO ATOr'0 HHKAK HENb3sl y3HATh JIMIIbL Ha
OCHOBE BBIYUCIICHUS] COOTBETCTBYIONINX KO3(POUIIMCHTOB KOPPEISIIUY.

Urak, nns Toro, 4To0bl JejaTh TPOTHO3 O TOM, KaK H3MECHHUTCS
3HadeHue Y MpH TOM WJIM MHOM H3MEHEHHWH 3HaueHUs X, HAM XKela-
TEJILHO 3HATh, KaK TOBOPAT, (POPMY CBSI3U MEXIy dTHMHU ITEPEMEHHBIMH,
T. €. )KejarensHo HaiTh ¢yuknmio Buma Y = f (X). Iloguepkuem, uTo
oTHomeHue Mexay X U Y HECUMMETPUYHO: peUYb UJET UMMEHHO O
3aBUCUMOCTH BTOPOW NEPEMEHHOW OT MEPBON, UMEHHO O BO3MOXHOCTH
mporuo3a 3HadeHus Y ot X, a He Ha00OpoT.

B nanHoMm ciyuae juisi o0o3HaueHus X v Y HCIHOJB3YIOTCS T€ K€
TEpMHHBI, 0 KOTOPHIX IUTa pedys B Hadaine 1m.2.5.3.1. OgHako mis Toi
CUTyalluH, KOTJa peyb HJET O HaXOXJeHUU (GopMbl 3aBUCUMOCTH Y
ot X, ynotpe0OisieTcsl ele HECKOJIbKO Map TEPMUHOB: HE3aBUCHUMEBIE
NIEPEMEHHBIC HA3BIBAIOT GXOOHBIMU, IK302EHHbIMU, GHEUWHUMU, & 3aBU-
CUMAsL — 8bIXOOHOU, 9HOO2eHHO, gHympenHell. [IpeicTaBIseTCsl BAXKHBIM
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MpaBWJIBHOE MOHUMAaHUE MPUYUH HMCIOJIb30BAHUA TaKOW TEPMHHO-
JIOTHH.

IMouck ¢yukuuu f mpeamonaraer pa3paboTKy ompemeleHHOM
MOJIETH CBSI3M MEX]y NMEepEeMEHHBIMH, OMUPAIOIIYIOCS Ha alpUOpPHBIE
3HAaHHA HCcleaoBarens (Tak, HIDKE MBI OyJeM TOBOPHTH B OCHOBHOM O
JTUHEWHOW MOJIEIH, O JuUHelHOM PETPECCHOHHOM aHanmu3e). Haitnennas
C TIOMOIIBIO0 PETPECCHOHHON TEXHHUKH 3aBHCHMOCTH — 3TO TOXE HEKOTO-
pas MOJIeNTb PEeaTbHOCTH — MOJIENb, B COOTBETCTBHUHU C KOTOPOH M HaXo-
JsTCs 3HadYeHUs: Y Ha OCHOBE WH(pOpPMAIMK O 3HAYCHUSAX TpU3HAKa X.

HezaBucumbie npusHaku (X) MOTOMY U MOXXHO Ha3BaTh HE3aBH-
CUMBIMH, YTO OHH HE 3aBHCAT OT 3TOH MOJAETH. DTH NMPHU3HAKH KaK OBl
MOCTYMNAIOT Ha €€ «BXOM», SBIIAIOTCS BHENIHMMHU MO OTHOIICHHUIO K HEW,
OepyTcst «co cTopoHbDY. OHHM ONMPENeNsIIOT KOHKPETHBIA BUJ MCKOMOM
3aBHCHMOCTH, HO HE OMpeAeNsioTcs €. [Iporao3npyemsie ke 3HaYCHUS
3aBucuMoii niepeMeHHO# (Y) MOJHOCTBIO ONMPEACIAIOTCS MOJCNIbIO (TO,
HaCKOJBKO OHHU ONM3KH K PEaTbHOCTH, 3aBUCUT OT KadyecTBa MOJENH),
CIIy)KaT €€ «BBIXOJOM», ABISIOTCA ee mopoxkaeHueM. OHN BHYTpEHHE
10 OTHOILICHUIO K HEM.

Oco0eHHO OCTOPOKHO HAJ0 MCIOIB30BaTh CIOBOCOYETAHHS «IIPU3-
HaK—TIPUYAHA» U «IPU3HAK—CIEACTBHE», O YEM MBI YK€ TOBOPIIIHA B
m2.1.3.

2.6.2. [loBTOpEHME OCHOBHBIX M/Iei KJIACCHY€CKOT0
perpecCHOHHOI0 AaHAJIU3a, PACCYUTAHHOI0 HA TAK Ha3bIBaeMble
«KOJIMYeCTBEHHbIE» MPU3HAKHU

CHayana Juis IpOCTOTHl U BO3MOYKHOCTH T'€OMETPHUYECKOTO H300pa-
JKEHUSI OCHOBHBIX IOJOKEHUH PErpecCHOHHOTO aHaln3a MPEaroio-
KM, YTO y Hac Bcero aBe nepemeHHbie: X U Y (COOTBETCTBEHHO,
He3aBucuMas U 3aBucuMas). C IOMOLIBIO paccMaTprUBaeMOro Moaxoja
ocymecTBisieTcss mouck 3apucumoctu Buga Y = f(X). OnHako 310
BBIPXKCHHUE ISl pe3yJibTaTa PEerpecCHOHHOIO aHAJIM3a HOCUT YCIIOBHBIH
XapakTep: UCKOMasi 3aBUCUMOCTbh HE (YHKIMOHAJIbHA, & CTaTHCTUYHA,
SIBIISICTCS. 3aKOHOMEPHOCTBIO «B CPEJHEM», OHa «HETO4YHay». [losicHuM,
B 4YeM UMEHHO COCTOAT TaKHE YCPEIHCHHOCTh M «HETOYHOCTHY.
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Puc.22. lIpunuunuaabHas cXeMa JMHUU PerpeccHn
B xadecTBe He3aBHCHMOI IepeMEHHOH (HUIYpUPYIOT YCIOBHBIE CPEAHHE 3HAUYCHUS
Y (kaxmoe Takoe CpeiHEe BBIYHCISCTCS Ui KOHKPETHOIO 3HAYCHHUS HE3aBHCHMOM
nepeMeHHON X; COOTBETCTBYIOIIAs TOYka Ha rpaduke 0603HAUYCHA KPECTHKOM)

IIpexge Bcero oOpaTuM BHUMAaHWE YUTATENS HAa TO, UYTO AJA
COIMOJIOTUYECKUX JAaHHBIX TUIMMYHA CUTyaIus, KOTJa OJHOMY 3Ha-
YeHHI0 X COOTBETCTBYET MHOXKECTBO 3Ha4YeHHH Y. DTa cuUTyamus
CXeMaTH4YHO Hm300pakeHa Ha pucyHKe 22 (moka oOpamaeM BHH-
MaHWE€ TOJBKO Ha YEpHBIE KPYKKH).

Bcraer Bompoc: KakKyl MMEHHO 3aBHCHMOCTH MBI XOTHM BBI-
guciauTh? Kak mckomas xpuBas (a MBI XOTHM, YTOOBI KaXIOMY
3HAYECHUIO HE3aBUCUMOMN NEPEMEHHOW OTBEYAJO OJHO 3HAUYEHHE
3aBUCHMOM, T.€. YTOOBI MCKOMOMW CBSI3M OTBEYaja KakKas-TO OJHOMED-
Has JWHWSA) JOJKHA «IIPOOHBATHCI» depe3 M300pakeHHOE Ha pH-
CyHKe 00J1ako TOYeK?

OTBeT mpeACTaBISETCS €CTECTBEHHBIM: MOJCUYUTAEM IS KaX-
noro 3HaueHuss X cpeqHee apupMEeTHUECKOE 3HAYCHUE BCEX OTBE-
YaroIuX eMy 3HaueHud Y u OyJieM U3ydaTh 3aBUCUMOCTH OT X UMCH-
HO TakuX cpegHnX. COOTBETCTBYIOIINE TOYKH Ha HANIEeM PHUCYHKE
0003HaueHbl KpecTUKaMu. J{Js HUX BHJ HCKOMOW 3aBHCHMOCTH YETKO
«mmpocMmaTtpuBaeTcs». JpyruMu ciaoBamMu, HHTEpecyrImas Hac
CTAaTUCTHUYECKasg 3aBHCUMOCTH OyJeT WMETh BU:

Yx = f(X). ®)
BcmomMHanM, 9TO Ha pucyHKe 22 OoTpakeHa BRIOOpPOUYHAsI CHTYaIHs,

B TO BpeMs Kak B JIEHCTBUTEIHLHOCTH HAC MHTEPECYET TO, UYTO NEIaeTcCs
B I'€HEpaJbHOW COBOKYNHOCTH. PaccMoTpeHue mocieaHei mpearo-
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JlaraeT, 4To MepeMEHHbIC HENPEPHIBHBI, UMEIOT OCCKOHEYHOE YHUCIO
3HaueHuil. CooTHOmeHue (8) /Il TeHEpaTbHONH COBOKYITHOCTH IIpEBpa-
naercsi B CieAyoniee:

w(Y/X) = f(X). ©)

(Toe M — 3HAaK MaTeMaTU4eCKOTO OXHJIAHUS — MEPBI CPEIHEH TEHACHIIUN
JUISl TeHepaJbHOW COBOKYIHOCTH; HAIIOMHUM, YTO cpefHee apudMeTH-
9ecKoe, SABIICTCS JIUIIh «XOPOIIEH» BHIOOPOUYHON OIICHKOH MaTeMaTH-
YecKoro oXumauus). Takas GyHKIHS Ha3BIBACTCS (yHKYuUel pezpeccuu
Y o X (MHOT1a TOBOPAT 00 ypasHenuu peepeccuu, TH00 0 peepecCuor o
sasucumocmu). Ee rpaduk HazpIBaeTCs unuell peepeccuu. Ilogaepkaem,
9TO COOTHOIICHHE (9) MpeAroaaraer, YTo Ipu KaXaoM (GUKCHPOBAHHOM
3HaueHUU X 3HaYeHUs Y CyTh 3HAYCHHUS HEKOTOPOU CiydailHOW BeJH-
YUHBL. JTO O3HAYaeT Cieaylolee.

®ukcupys Kakoe-nubo 3nauenue X, papHoe, Hanpumep, X, (T.e.
paccMaTpuBasi COBOKYITHOCTh OOBEKTOB, 00JIaJalONINX dTUM 3HAUCHH-
€M), Mbl UMEEM JIeJI0O C HEKOTOPBIM YCIOBHBIM pacmupejeiaecHueM Y
(koTOopoe 00pa3yrOT 3HAYCHHS 3aBHCUMOI MepeMeHHOHN Y, BBIYHMCIICH-
HbIe JUI 00BEKTOB, 0OManamux 3HadeHueM X, npusHaka X). O1o
pacmipenenenie UMeeT CBOe MaTeMaTHYecKOoe OKUAAHHE W ITHUCIEPCHIO.
Nmenno 3T0 MaTemMaTHdeckoe OxuiaHue (GpUrypupyer B JEBOW HacTH
paBeHCTBa (9). OTO MaTeMaTHYECKOE OXKHIAHHWE JCKUT Ha JTHUHUU
perpeccun (puc.23).

P(Y/X)
A

> X

Puc.23. CtaTucTHYeCKUe NIPEANOJIOKEHNS, JIeKAlllie B 0CHOBE PerpecCHOHHOI0
aHaJM3a

VCIoBHBIE pacrpeielieHns 3aBUCUMON MepeMeHHoN Y HopMalbHbL X Maremar-
yeckue OKUAaHus L, L, |, NeKaT Ha IMHMM PETPECCHH; AUCTIEpCHH O %, G,°, G, PaBHBI
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W, 1, Wy — MAaTeMAaTUIECKHE OXKUAAHUS TEX YCIOBHBIX paclpe-
JNeJIeHUH MepeMEeHHON Y, KOTOpbhIe MOJYy4arTcs npu (pukcanuu,
COOTBETCTBEHHO, 3HadeHud X, X, X | mepemennoit X. SIcHO, 4TO €
MOMOIIBIO JINHHU PETPECCHU XOPOMIO MOMXKHO OCYIIECTBISATH TOT
MPOTHO3, KOTOPBIHA SBISETCS OCHOBHOW IIEJIbIO MOUCKA 3aBUCUMOCTHU
Y ot X: oTa JMHHUS TOBOPUT O TOM, HACKOJIHKO M3MEHHTCS CpeJHEe
3HadyeHne Y TMPH TOM HJIM MHOM H3MEHeHHH 3HavyeHus X. bymem
TOBOPUTH B TaKOM citydae 00 usmenenuu Y 6 cpeouem.

TouHOCTh, ¢ KOTOPO#t JInHUsA perpeccuu Y 1o X nepeaacT U3MEHEHUE
Y B cpenHeM Ipu U3MEHEHHH X, U3MEPSCTCS TUCIEPCUEH BEIUYMHBI Y,
BBIYMCIICHHOM I KaXJOTO 3HAYCHUS X:

IIycts G, G,°, G, — 3HaYEHUsS AUCNEPCHH, BHIYUCIECHHBIX JJis
YCIIOBHBIX paclpe/ielIeHni MepeMeHHON Y, MOoIyJaronmxcs npu GuK-
calMy, COOTBETCTBEHHO, 3Ha4enui X |, X , X | mepemennoi X.

OOBIYHO MpefroNaraeTcs, 4YTo ONMUCAHHBIC YCIOBHBIC pacrpele-
JCHWS 3aBHUCUMON MepeMeHHO# Y HOpMalbHBI, & AUCIEPCUU ITHX
pacnpesienenuii paBuel: 6> = G,”= 6,7 = G°. ViMeHHO Takas cuTyanus
oTpaxkeHa Ha pucyHnke 23. IIpu paBeHCTBE AUCTIEPCHI TOBOPSAT, YTO
YCIIOBHBIC paclpeielicHus YIOBIECTBOPSIOT CBOUCTBY 20MOCKedacmuy-
Hocmu. TloneITaeMcsi KOPOTKO TOSICHUTH CMBICI DTOTO CBOMCTBA.

SIcHO, YTO YeM MEHbIIEe YCIOBHBIC JHCIepcud Y, T.€. YeM MEHBIIE
pa3dpoc 3aBHCUMOI'0 NMPU3HAKA B YCIOBHBIX PaCIpeNelICHUsX, TEM
0OoJNbIIE MOXXHO BEPUTH MPOTHO3Y 3HAYEHUW OSTOTO NPHU3HAKA,
OCYIIECTBIISIEMOMY C IMOMOINBIO YpaBHEHHs perpeccuu. HampoTus,
0O0JIBIIION PazdpOC MOXKET MOJHOCTHIO JUIIUTH HAC BO3MOKHOCTHU Je-
JIaTh HPOTHO3: YTBEPHKIECHHE O TOM, YTO Uil TAaKOro-To X, IepeMeHHast
Y B cpeHeM paBHa COOTBETCTBYIOIIEMY yCIOBHOMY CpEIlHEMY, He
OyJeT WMeTh HHUKAaKOW MPaKTUYEeCKOW IEeHHOCTU H3-3a TOTO, YTO
0eCCMBICIICHHBIM CTAaHET CaM pacueT CpeaHed BeawduHbl (B 1.1.2
MBI TOBOPIJIK O TOM, YTO JUISI OCMBICICHHOCTH CpejHel Tpebyercs
OJHOPOJIHOCTh M3y4aeMOW COBOKYIMHOCTH OOBEKTOB, OTCYTCTBHE
Oospmroro paszbpoca mo paccMaTpuBaeMoOMy MHpH3HAKY). MOXHO
TOBOPHUTh O KaueCTBE HalJEHHOW PErpecCUOHHONW 3aBUCUMOCTH,

D(Y/X) = o (X)
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CBSI3bIBasi €70 MMEHHO C ONMHCAHHOW BO3MOXXHOCTBIO TIporHo3a. Torma
MPU YCJIOBHBIX IUCIEPCHUSX, PABHBIX OJHOH M TOH e BeTUYMHE O, 3TO
Ka4eCTBO MOKET OBITh CTPOTO ONPEAEICHO: MpHU OONbLIION G OHO OyzeT
IUIOXUM, IIPU Majaoil — XOpoIIuM. A eciiu pa30opocsl Mpu pasHbIX X
pasubie? Torma ans ogHMX 3HauYeHWH X ypaBHEHHE perpeccuu Oyner
XOPOIINM, TIPH APYTUX — TIoXuM. [IpeacraBuseTcs, 9To Ipu MpaKkTHde-
CKOM HCIIOJIB30BaHUN TAKOTO yPaBHEHHS] MOTYT BO3HHKHYTH HETPHSIT-
HocTu. OTcrofa — TpeboBaHME TOMOCKENaCTHIHOCTH.

Temneps 00CyauM BOTIPOC O TOM, KaK HAaWTH KOHKPETHBIN BUA (PYHK-
nnu perpeccuu f. Ha moMom s mpuxoauT TO, 9YTO JUHHS PETPECCUU
obmamaeT 3aMedaTeIbHBIM CBOWCTBOM: CPEAM BCEX JIEMCTBHUTEIHHBIX
¢yuknuii f Mmunumym matematuueckoro oxunmanus W(Y — f(X))?
nocruraercs st pynkuuu f (X) = W(Y/X). IlosicHuM cMbIica 3TOTO
YTBEpKAeHHS, OOpPAaTHUBIINCH K BHIOOPOYHOW CUTyaIMH, MIPEICTaB-
JIEHHOHM Ha pucCyHKe 24.

Y

Y = (x)

® » X

Puc.24. OTK/10HEHUS] OPAMHAT PACCMATPHBAEMBIX TOYEK OT IPOU3BO/IbHOM (PyHKIUU

PaccMOTpUM 3aJaHHYIO COBOKYITHOCTh TOYEK — MOJIENICH M3y4aeMbIX
00BeKTOB U Tpou3BonbHy0 (pyukimio f (X). BeprukanbHble OTpe3KHn —
OTKJIOHCHHsI OpPJJMHAT PacCMAaTPHBAEMBIX TOYEK Ipaduka OT 3TOH (PyHK-
un. CpeHss BeIMYMHA KBAJAPAaTOB JUIMH 3THX OTPE3KOB — 3TO U €CTh
BBIOOpOYHAs oleHKa MaTemarndeckoro oxumanus (Y — f(X))2.
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Jnst Toro, 4ToObl Jydille TOHATH CIIOCOO BBIYHMCICHUS BEIUYUH
PacCMOTPEHHBIX OTPE3KOB, MOKaXEM, B YeM OH COCTOWT, Ha MpUMeEpe
OJIHO¥M TOYKHU, UMeIoMIell mpou3BoIbHbIe KoopauHaThl (X,Y) B Hamem
MPU3HAKOBOM TMpocTpaHcTBe. OOpaTUMCS K PUCYHKY 25.

A
Y

»
>

X
Puc.25. Cniocod onpenenenust orkyionenust Touku (X, Y) oT npon3BosibHOii pyHKIUN
Y =f(X)

X KoOopauHaTa paccMaTpuBaMoOro oObeKTa (Ha PHCYHKE OH 00O3Ha-
4eH TOYKOM) 1o ocu X; Y — ero e KoopauHata 1o ocu Y; Y — opauHaTa
TOYKH, NpuHaIexanieid rpapuky ¢pynkuuu Y = f (X) u umeromeit mo
ocu X Ty K€ KOOPAMHATY, YTO M HAIl OOBEKT.

Cymma X (Y -y )? (cyMMHUpOBaHHE OCYLIECTBISETCS [0 BCEM

paccMaTpuBacMbIM O6’bCKTaM) U €CTh Ta BCJIIMYMHA, KOTOPYIKO HAAO
MHUHUMU3UPOBATL AJId TOTO, 4TOOBI IMOJIYUUTDH BbI60p0‘lHOC npeacraB-
JICHUC JIMHUU PETPCCCHUU. CHUMBOIHNYECKU mpounecc Takoi MHHHMU3AIIN
MOXHO BBIPpa3UTh CJICAYIOIIUM O6p330MI

2 (Y —/\Y )? € min (10)

Y - 570 Kak G TEOPETHYECKOE, MOJICIIHOS 3HAYCHUE 3aBHCUMOM
HIEPEeMEHHOW. JTO TO 3HAUYCHHE, KOTOPOE MBI HMEIH Obl, €cii ObI TOCIe
BCEX PAacyueToB IMOJIb30BAJIKCh HalaeHHoUW Qynkuueir Y = f (X) kak
OCHOBO# JIJIsl IPOTHO3A.

B cootBercTBHU ¢ cHOpMYIMPOBAHHBIM BBIIIE CBOMCTBOM JIMHUH
perpeccuu, MOXHO CKa3aTh, YTO MHHHMaJIBHOW 3Ta cymMMa OyaeT B
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TOM ciy4ae, ecin paccMmarpuBaeMas ¢yukmus Y = f (X) sBusercs
BBEIOOPOYHBIM IMPEJICTABICHUEM HCKOMOW JIMHWH perpeccuu. Jpyrumu
CIIOBaMH, YKa3aHHOMY BBIOOPOYHOMY MPEJICTABICHHUIO OTBEYAET Ta
¢yuxmus f (X), ams koTopoit yka3aHHas BBINIE CyMMa MHHHMMajbHa.

Wtak, 9T00B HaWTH BHIOOPOYHYIO JTUHUIO PETPECCHH, HEOOXOIMMO
Kak OBl «mmepebpaTh» Bce Bo3MoxHbIe GyHkimu Y = f (X), mms xaxmoi
BBIYMCIIHTh YKa3aHHYI) CYMMY KBaJpaTOB M OCTAHOBHUTHLCS Ha TOH
GYHKIUH, JJIT KOTOPOH 3Ta CyMMa MHHHMAalbHa.

PaccmarpuBaemsrii crioco6 moucka f (X), HocuT HaszBanue memoda
Haumenbwux keadpamos. (OTMETHM, ITO ITOT METOJ OYCHBb YacTO HC-
MOJIL3YETCsl MPH pacyeTe CaMbIX Pa3HBIX CTATUCTHYECKHX 3aKOHOMEp-
HocTel. Tak, OH 3a7eMCTBOBAH B OJHOM M3 HM3BECTHBIX METOJOB
MIKAJIMPOBAHMUS — METOJIe TapHBIX cpaBHeHmH [TosctoBa, 1998].)

YToOBI CMBICIT METOJIa HAMMEHBITUX KBaJIpATOB CTall siCHEe, 3a-
METHM, YTO YeM MEHBIIC BEJIMYMHA YKA3aHHOW BBINIE CYMMBI KBaJl-
paToB, TeM ¢ OOJLIIHM OCHOBAaHHWEM paccMaTpUBaeMylo (YHKITHIO
MOXXHO CUYUTaTh OJIN3KOM OJIHOBPEMEHHO KO BCEM paccMaTPHBACMbIM
ToYKaM. JTa QyHKIHS B KAKOM-TO CMBICIIE CIIYXHT MOJEIbIO BCETO
«o0maka» To4ekK. DTO MOXHO MPOMIUIIOCTPHUPOBATH C TMOMOIIBIO
pucyHKa 26.

Y
A

» X

Puc.26. Miunoctpanus npo6/ieMbl BbIOOpa NPAMOM JUHUM, HAMJTYYIINM 00pa3oM
OTBeYalouIeii THHHU perpeccuu
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SlcHo, YTO mpsMas «aay 3aBEeIOMO HE MOXET MUHUMH3UPOBATH
paccMaTpUBaeMyl0 CyMMY: OHAa COBCEM HE OTpa)kaeT Halie o0iako
TOYEK. A BOT OTHOCHTENIBHO TPSAMBIX «DD» M «CC» BpSAJ JIM «HA TIIa3»
MOXKHO ONpENEIUTh, Kakas U3 HUX Jydine. YToObl OTBETUTH Ha 3TOT
BOIIPOC, HEOOXOJAMMO HCIONB30BaTh METOJI HAMMCHbBIIUX KBaJAPAaTOB.

OdeBuaHO, MepedpaTh BCE MBICIUMBIE (DYHKIIUH HEBO3MOXKHO.
Bcraer Bompoc, kak omnpeaenuts f(X).

MaremaTHKa MpeJoCTaBlsIeT HaM BO3MOXXHOCTh HAWTH (QYHKIIHIO,
OTPaXKAIOIIYI0 UCKOMYIO JIMHHIO PETPECCUU C JFO0O0H CTETIEHBIO MpH-
OJimKeHUsl. DTO MOXKHO CJeNaTh, HAPUMEp, UCTIONb3YsT MHOTOUYJICHBI
MPOU3BOJILHOW CTETIEHU M:

gOXB) = Byt By X+ B X2+ ..+ B X

([30 , [31, [32, v Bm — HEKOTOpBIE MapaMeTpbl, BELIOOPOUHBIE OIICHKH
KOTOPBIX Hajxo monyuuTh). OnHako HaiineHHas QyHKuOus, BooOme
roBopsi, OyZeT OYeHb CIIOKHOW W BPSZ JIM C €€ MOMOIIBI0O MBI CMOXKEM
MPaKTUYECKH OCYIIECTBIISTh MPOTHO3, T.€. JOCTUTHEM OCHOBHOM IeNH
IIOCTPOEHUS PErpecCUOHHBIX Moaeiel. [IpuunHel Takod HEmpuUron-
HOCTH CJIOXXHBIX (JOPMYyJT YACTHUHO CXOOHBI C TEMH, YTO OBLIU 00-
CyXKJEeHbl HaMHu B 11.2.5.3.2 npHu pacCMOTPEHUU TPEThEH NMPUUYUHBI
ocranoBa anroputmMa THAID, cnumkoM cioxHble GOPMYIIBI MBI B CHILY
CBOECH TICUXOJOTHYECKOH crnenupuKu HEe MOKEM BOCIHPHUHUMATH KaK
3aKoHOMepHOCTh (1.1.4 vactu ).

YtoObl un30exkaTh YpE3MEPHOW CIOXKHOCTH HMCKOMOH 3a-
KOHOMEPHOCTH, OOBIYHO BHIOMPAIOT KaKOe-TM0O CEeMEHCTBO KPHUBBIX,
BBIPAXKAIOIIMXCS CPAaBHUTEIBHO MPOCTHIMU (HOpPMYyJaMH, U UMEHHO
CpelM HHUX C MOMOIIBI0 METOJAa HAUMEHBIINX KBaAPaTOB HILYT TY,
KOTOpasi KaKk MOXHO OoJiee OJM3KO MOIXOAUT KO BCEM JaHHBIM TOUKAM.
Yame Bcero B KauecTBE TAaKOT'O CEMEHCTBA MCIIOJIB3YIOT COBOKYITHOCTb
npsambeix TuHUA. Kak u3BecTHO, Bce Takue JUHUM BBIpakaloTcs Gop-
MyJaMu BUJA

g(X,B) =B, + B, X

riue [31 TOBOPHUT O BEJIMYHHE YIiia HAKJIOHA MPsSMOM K ocu X, a [30— 0
cABUTE 3TOU mpsiMoi BA0oJb ocu Y. COOTBETCTBYIONHIT BapUaHT
PETPECCUOHHOTO aHalnu3a Ha3bIBaeTCs JuHetHbiM. OH UCHOIB3yeTCs
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MpakTUYecKu varie Bcero. OTBedarolnas eMy TEXHUKAa XOPOIIO H3Be-
ctHa. BeiOopouHbie OIeHKH KOA(PGhHUITMEHTOB JUHEHHOTO ypaBHEHHS
perpeccuu HaxoIATCs ¢ MOMOIIBIO ONMKUCAHHOTO BBINIE METOJ]A HaH-
MEHBIIIUX KBaJ[PaTOB.

B namnom cmydae (10) mpeBpamaercs B COOTHOIICHHE

2 (Y =B,- B, X )e min

Jlanee Mbl, YCIIOBHO TOBOPs, KaKk Obl «ImepeOupaem» BCe BO3ZMOXKHEIC
npsMbie (TOYHEE, BCE BO3MOXKHBIC Maphl YHCEI BOH [31) U HaxXOJIUM Ty
MpAMYI0, I KOTOpO# Hamia cymma OyneT MuHuMmanbHOH. KoHewHo, B
JNIEUCTBUTEIIBHOCTHU NepedpaTh BCe MPSMbBIC TAKXKE HEBO3MOXKHO (Kak
M3BECTHO, COBOKYITHOCTh BCEX JCHCTBUTEIBHBIX YUCEN HENIb3S JakKe
«IEePECUYHUTATh» C MOMOIIBI0 OECKOHEYHOTO psifia HATYPaIbHBIX YUCEN),
napaMeTpbl UCKOMOM TPSIMOW WIMYTCS C MOMOIIBLK HMPOU3BOJAHBIX:
HaxOJUM IMPOU3BOJHYIO OT HAalIeld CyMMBI IO [301/1 [31 A HIIEM T€ HX
3HAYEHUs, KOTOpPbIe 00pamiarT MpOU3BOJHYIO B Hydb. [lonyuaem
W3BECTHBIC AHATUTHYECKHUE BBIPAXKCHUS IS 3TUX KOIPPUIIMESHTOB
(HAITOMHMM, YTO JIATUHCKUMU OyKBaMu 0003HAYarOTCs BBHIOOPOYHEIE
OIICHKH OJHOWMEHHBIX T'C€HEPAIbHBIX MapaMeTPOB):

b, = Y-bX = ror

X

e X =X) (Y. -Y)
b1 - Z (X| _X)Z 5

e I — koo puiuent xkoppessuu Mexay X u Y; S, u S, — BHIOOpoUHbIE
OLICHKH CPEIHUX KBaJpPaTUYECKUX OTKIOHEHUH COOTBETCTBYIOIIUX
NPHU3HAKOB; CYMMHUPOBAaHHE, KaK M BBILIE, OCYLICCTBIACTCS I10 BCEM
00BEKTaM.

B uneane Touka ¢ koopaunaramu (X, B + B, X) nomkna nexars Ha
JUHUU pPerpeccuu. B COOTBETCTBHU C YNOMSHYTHIMHU BBIIIE TPaIHIIM-
OHHBIMHU TIPEATNOJIOKCHUIMH, 3TO 03HAYACT CIPABEUIMBOCTh KapPTHUHBI,
OTpaKEHHOH Ha pUCyHKe 27.
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P (Y/X)
A

X4 X, X3

Puc.27. CraTucTHYecKHe NPEAII0JI0KeHNs, JIexKaliie B 0CHOBE THHEIHOro
perpeccCHOHHOI0 aHAIN3a
VYcnoBHble pacnpesnesieHust Y HOpMalbHBI. X MareMaTH4ecKHe OXHIAHUS JIekKaT
Ha NpsIMOH JTMHUU, TUCTIEPCUH PaBHbI

Hdpyrumu cioBaMu, MBI MPEATIONIaraeM, 4TO KaKJIOMY 3HAYEHHUIO
HE3aBUCUMOW TEpeMEHHOW X OTBEYarOT HOPMallbHbIC TOMOCKEIACTH-
YHBIE YCIOBHBIC pacrupeneiacHus Y, MaTeMaTUUYCCKHE OXHUJIAHUS
KOTOPHIX MPUHAAJIEKAT paccMaTpUBAECMOM NPsIMOU. DTO MpeAIo-
JIO’KEHHE HKBUBAJICHTHO CIEAYIOIIEMY COOTHOIICHHIO:

Y= BO+B1Xi+ei’

03HAYaIIeMy, YTO KaXJ0€ HabIraaeMoe 3HaYeHue Y, €CTh CyMMa
HEeKOH (pUKCHPOBAaHHOHN BEIWYMHBI [30 + [31 X, o0yciioBIeHHON NUHHUEH
pErpeccuu, U CiIy4aiHOW BEJIUYMHBI €, , 00YCIOBIECHHOH €CTECTBEHHOM
Bapuanueidl 3HaueHU Y BOKPYr JUHUH perpeccuu. [Ipu kaxmaom
3HAYCHUHU HE3aBUCHMON mepeMeHHOHW X Bapuamus Y HMEET TOT K€
XapakTep, 4To W Bapuanusa €, OTcroaa sSCHO, YTO BCE €, UMEIOT
HOPMAaJIbHbIE PACHpPENEICHUs ¢ HYJIEBBIMU MaTEMaTUYECKUMH OXHUAA-
HUSIMH ¥ PABHBIMHU JHCIEPCUAMH G°. BaXHOCTh ClydailHBIX BEJIHYHH
€, 3aKJIF0YAETCs B TOM, YTO OHHM NPEICTABIAIOT COOOM TIIaBHBIA MCTOY-
HUK OIMUOOK MpPH IOMBITKE Tpeacka3ark Y 1o 3HadeHuto X. B pamkax
PETPECCMOHHOTO aHaNu3a paspaboTaHbl COCOObI OLEHKU BEIUYHMH €.

Ha npakrtuke yaie Bcero noib3yrTcs UMEHHO JIMHEWHBIMU perpec-
CHOHHBIMU MojensaMu. OQHAKO MPH WX HCIOJIb30BAHUH HEOOXOIUMO
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Puc.28. Ilpumep KpHBOIMHEIHOI THHUU PErPecCuy MexKIy ABYMs ePeMEHHbIMU
HecootBeTcTBUE el mpAMoil «aax»

YUYUTBIBATh, YTO WJeajbHas KapTHHA, H300pakKeHHAs Ha PUCYHKE
27 — 9TO NUIIL Halle MoXenaHue. Hamnydmas mpsiMasi cpeau Bcex
BO3MOXHBIX MPSIMBIX MOXET OBITh BechbMa IUIOXHM HPHOIMKCHHEM K
peanpHOCTH. CKa)XeM, eclii HAIlld KPECTUKH PACIIONOKEHBI TaK, Kak
ATO OTpaXE€HO Ha pHUCYHKe 28, To Jrobas mpsiMasi (HampuMmep, «aa»)
3lIeCh JaCT OYEHb IJIOX0€ MPUOIKEHHE.

B nanHOM ciydae Hallo Obl BMECTO NMPSIMBIX JIMHUU JIJIsl TIOMCKA
HCITOJIb30BaTh CEMEWCTBO MOAXOASIINX KPUBBIX KBAJAPATHBIX TPEXU-
JICHOB BHJA

Y =B,+B,X+pB, X%

Hcnonp3ys ke TEXHUKY JIMHEHHOTO PErpecCHOHHOTO aHaiIn3a, U
TeM CaMBbIM HAMpaBisAs CBOIO DHEPTUIO HA IMOWCK JIydIIeH MpsMOi,
MpHUOIIHKAIOIMIEeH Hallly COBOKYIMHOCTh TOYEK, MBI PUCKYeM HUKOTZa HE
y3HaTh, 9TO B JECHCTBUTEIHHOCTH MMEIH JEJ0 C JIMHUEH perpeccud,
siBIIsifoMeiicss mapabosoi. [IpaBma, TyT HEOOXOAUMO OTMETHTH NIBA
MOMEHTA.

Bo-mepBrIX, 171 IBYMEPHOTO Cllydas, KOTOPBIM MBI IMOKa pac-
CMaTpHUBaeM, Tako€ BPAM JIH CIYYHUTCS, MOCKOJBKY Teped HaMu —
HarjJsgHas TUIOCKOCTHASA KapTHHA, TIISAS Ha KOTOPYIO BCETla MOXKHO
OTIpEAeNUTh, MPSAMAas JI JUHAS COOTBETCTBYET U3y9aeMOMY MHOXKECTBY
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TOYeK Wiu mapabosia. B cioydae ke MHOTOMEPHOTO PETPECCHOHHOTO
a”alin3a, KOTOPhIH MBI KOPOTKO PAacCMOTPUM HHUXKE, TaAKOW IMpocueT
BIIOJTHE BO3MOXEH.

Bo-BTOpEIX, B PETPECCHOHHOM aHAIN3E CYHIECTBYIOT JOCTATOYHO
pa3paboTaHHBIE MOAXOABl K MOCTPOCHHUIO PETPECCHOHHBIX KPUBBIX
HEJIMHEHOTO BUJa. MIMEITCS KpUTEpUU JIMHEWHOCTU U PEKOMEHIALINU
M0 BBHIOOPY CTENEHU aNIpPOKCUMHUPYIOMIETO MHOTOWICHA.

O HeNMMHEHHBIX MOJENSAX KOPOTKO MBI €Ile BCIIOMHHM HHXKE
(cM. 1.2.6.5). Iloka xe KOPOTKO pacCMOTPUM MHOT'OMEPHBIN CiIydai,
T.€. TAKYIO CHTYaIlHI0, KOTJa IMEETCS MHOTO HE3aBUCHMBIX TIEPEMEHHBIX
X1, X2, e Xn (n >> 1). Bce cka3aHHOE BBINIC CIPABEAIUBO U IS
paccmatpuBaemoil cutyanuu. OTIH4Ne COCTOUT TOJHKO B TOM, UTO
3/1eCh JTUHEWHAs perpecCHOHHas MOJETh MMEET BHUI HE MPSMOW JTMHUH,
a TaKk HAa3bIBaeMOW THIEPILIOCKOCTH:

Y=a,+tawX+awX,+..+awX .

31ech HEOOXOAMMO JIBa CJIOBA CKa3aTh 00 MHTEPIPETALUU TOJIBKO
4YTO BBIMMCAHHOTO YpaBHEHHS (B COOTBETCTBHM C OOIICHPUHATOM
TEPMUHOJIOTHEH, cleBa MUIIeTcs MpocTo Y, a He YCIOBHOE cpejHee
Yyx.x; x, U HalJ€HHOE C MOMOIIbIO TEXHHKU PErPECCHOHHOTO aHa-
JU3a COOTHOUICHHE HA3bIBACTCS ypPaBHEHHEM, XOTS ITOT TEPMHH
U ynoTpeoysieTcs HE B TOM CMBIC]IEC, B KAKOM €TI0 HCIOJB3YIOT B
IIKOJIE; 8, Ha3blBaeTCs CBOOOJHBIM 4jeHOM ypaBHeHus). OnHako
NpekJae claellacM HEKOTOPbIC 3aMEYaHUs O CIUHHIIAX H3MEPEHHS
paccMaTpuBaeMbIX NMPU3HAKOB. VIHTYUTHBHO SICHO, YTO ypaBHEHHUE
perpeccuu Oyzaer Oosiee SICHBIM C TOYKH 3PEHHUSI €ro COACpIKaTeIbHOU
WHTEPIPETALUU, €CIU BCE ITH CAMHHIBI OyAyT OAMHAKOBBIMH. J[is
9TOr0 OOBIYHO OCYLISCTBIISIOT TaK HAa3bIBACMYIO CTAaHIAapTH3ALHIO
BCEX 3HAYCHHUH KaXkJOro MpH3HAKa: BBIYUTAIOT U3 KaXKIOTO TAaKOTO
3HAauCHHUs CpejHee apupMEeTHUYeCKoe MpHu3HaKa (TOYHee, 3/1eCh peyb
J0JDKHA UATH O MAaTeMaTHYeCKOM OKMIAHUHU, 32 HCMMEHHEM KOTO-
pOTO MBI UCIIOJB3YyEeM €ro BBIOOPOUYHYIO OIIEHKY — cpeaHee apud-
METHYECKOE) U JENAT MOJIYYCHHYI0 Pa3HOCTh Ha €ro e AUCICPCHUI0
(1 CHOBa BMECTO T€HEpaJIbHON IMCIIEPCUU MBI BBIHYXJICHBI 0Jb30-
BaThCs €€ BHIOOPOYHOM OIeHKOIT). PaccMoTpum s mpumepa npus-
Hak X,. Ecin X,' — HekoTopoe (i-e) ero 3nauenmue, Yz u G, — COOT-
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BETCTBEHHO, OTBEYAIONIME €MY CpeHee apu(pMETUUECKOE U JUCIIEPCHS,
TO yKa3aHHas HOPMHUPOBKa OyJeT O3Ha4aTh Cleaylolee npeobpaso-
BaHME 3HaueHHA X, :

Xiz _Xz
o

X, -
X

Hetpynuo Buaerp, 4To cpeaHee 3HAUYEHHE HOPMHPOBAHHOTO
MpU3HaKa OyIyT paBHO HYJIO, a AWcHepcus — enauHuie. Jlanee Oymem
CUHTaTh, YTO OMHCAHHAS HOPMHUPOBKA JJI BCEX PacCMaTpPHUBAEMBIX
MPHU3HAKOB MPOMU3BEIEHA W YTO TEM CaMMBIM CHATa mpobiema He-
CPaBHUMOCTH HMX 3HAUYCHUW HM3-3a «pazHomacmTabHOCTH». O003HA-
YeHUS MPU3HAKOB OCTABHM IMPEKHUMHU.

Nutepnperanus xkodpduimmenToB oueBumHa. Eciau, ckaxewm,
3HAa4YCHME NMpHU3HaKa X, H3MEHUTCHA Ha €MHMIY, TO 3Ha4cHHE Y
U3MEHHUTCs Ha a,. [loaToMy @, MOXKHO MHTEPIPETHPOBATH KAK BEJIH-
YMHY NpHpamieHus Y, MOJy4aeMoro 3a CYeT yBEJIHWYCHHS Npu3HaKa X,
Ha eIWHHUILY.

B 3axmroueHnu oOCyXIeHHUS BOMPOCAa O KIACCHUECKOM perpec-
CHOHHOM aHaliu3€ 3aMeTHM, YTO yKa3aHHas «Ipo3padHasy HHTEp-
MpeTanusi MOXET «3aTYMaHHUTHCS» B TOM CJIydae, €CIM Hallu Tpe-
JIUKTOPHI CBSI3aHBI APYT ¢ Apyrom. [IpudanHa ToXe ITOBOJIBHO OYEBHIHA.
[TosicauM 370.

[Ipennonoxum, uto X, cBs3aH ¢ X, ¥ Mbl XOTHM Y3HaTh, Ha CKOJIBKO
u3MeHUTCs Y NpH yBenuuenun X, Ha euHuIy. Paccyxnath Tak ke, Kak
BBINIE, MBI HE MOXEM: yBelUYeHHE X, HEYMOJHMMO TIPHUBEJET K yBe-
JMYEHUIO (WM yMEHBUIEHHIO) X, M TI03TOMY M3MeHeHHe Y Oyner o0yc-
JOBJIEHO M3MeHeHHeM He Tosibko X, , HO m X,. Ha ckonbko usme-
HuTCA X, BOOOIIE TOBOPS, HEU3BECTHO. UTOOBI OTBETUTH HA 3TOT BO-
IpoC, HY)XKHO NOAPOOHEE MU3Y4IHTh (HOPMY 3aBHCHUMOCTH MeXay X,
i XS. A 3TO0 — camMocTosATeNnbHAS W, BO3MOKHO, CIIOKHAS 3amada. bes
€e pelmIeHHs BOMPOC O BEIMYHMHE W3MEHEHHS Y OCTAaeTCS OTKPBITHIM.
N B mrobom ciaydae 3TO W3MEHEHHE, BOOOIe roBOps, HE OyIeT paBHO
a,.

B cmiy ckazanHOorO, OyJeM CTPEMHUTHCS K TOMY, YTOOBI M30erarth
BKJIIOUYECHHUS] B ypaBHEHHE PETPECCUU 3aBEIOMO CBSI3AaHHBIX APYT C
JIPYTOM TPEIUKTOPOB.
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Ommcanue uae perpecCHOHHOTO aHaIM3a MOKHO HaWTh B [Mo-
cremnep, Teiokm, 1982; Ilarmorro, Makcumenko, 1982; Crarucrtu-
YeCKHe METOMHI..., 1979].

Teneppb mepeiijieM K pacCMOTPEHHIO BOIIPOCa O BO3MOXKHOCTHU
UCTIOb30BAHUS TEXHHUKH JIMHEHHOTO PErpecCHOHHOr0 aHaln3a K
HOMUHAJbHBIM JIaHHBIM.

2.6.3. JluxoToMHU3aAIUA HOMUHAJbHBIX JAHHbIX.
O6ocHOBaHMe T0MYCTUMOCTH IPUMEHEHHUSI K NMOJTy4eHHBIM
JTUXOTOMHYECKHM JAHHBIM JIO0LIX «KOJHYECTBEHHLIX» METO10B

KoneuHO, MCTIONIB30BaTh PETPECCHOHHYIO TEXHHKY JJISI aHalnu3a
«9gucen», ABISIOMMUXCSI METKaMH, OTBEYAIOIINX HEKOTOPOH HOMU-
HaJIbHOH mIKajie, OECCMBICIEHHO (CYUTAEM ITO WHTYHUTHBHO SCHBIM,
XOTS MOYKHO OBUTO OBI JOKa3aTh TAaKOE€ YTBEPXKACHHUE CTPOTO, UCTIONB3YS
MOHSATHE aJeKBAaTHOCTH MAaTEMaTHYECKOT0 METOJ/la M3 TEOPHH H3Mepe-
Huit [ToncroBa, 1998]). Jns Toro, 9To0b Ha OCHOBE WH(pOPMAIIUH,
MOJy4YeHHOW MO HOMHHAJIBHOW IIKajie, MOXHO OBIIO MOCTPOUTH
ypaBHEHHE PErpecCHu, 3Ty MHGOPMAITUI0 HEOOXOIUMO MPeoOpa3oBaTh.
CooTBercTByloIIee Mpeodpa3oBaHNE HOCUT Ha3BaHWE AUXOTOMH3AIUU
HOMHHAJIBHBIX JAaHHBIX. JTOT MOAXOJ] MPUMEHIETCS O4YeHb IIUPOKO,
MOCKOJIbKY €ro HCIOJb30BaHME KaK OBl «OTKPBIBAET IBEPH» A
MPUMEHEHHS TMONABISIONIET0 OONBITUHCTBA «KOJUYECTBEHHBIX» Me-
TOZOB C IeJbI0 aHAJN3a HOMUHAJIBHBIX NaHHBIX. OMHUIIEeM CyTh Tpe-
o0OpaszoBaHUs.

BMecTo kKaxa0ro HOMHHAIBHOTO MPH3HAKA, MPUHUMAIOMETO «K»
3HauYeHUH, BBOJAUM «K» HOBBIX JUXOTOMHYECKHX (T.€. IPUHUMAIOIINX
nBa 3HaveHMsI, OyaeM oOo3HadaTh 3TH 3HadeHus 0 u 1). Hageemcs, dro
TO, KaK 3TO JENAeTCsA, CTaHET SACHBIM W3 CIEAYIOIIEro mpuMepa.

IlpeamnonoxuM, 4TO paccMaTpuBaeMbli HOMUHAJILHBIA MPU3HAK
X — 3TO HAIIMOHAJIBHOCTH U YTO B COOTBETCTBYIOIIEM 3aKPBITOM BOIIPOCE
aHKeThl GUTYPUPYIOT TPU HAIIMOHAIBHOCTH: PYCCKHH, TPY3UH U UyK-
ya. Kaxoi M3 3TUX allbT€pHATUB MOCTABUM CBOW JUXOTOMHYECKHH
MIPU3HAK, 33/1aBaeMbIi CIEAYIONUM IIPaBWIOM (HATOMHHUM, YTO 3a/aTh
MPU3HAK — 3HAYHUT 3a/1aTh MPAaBUJIO HMPHUIMCHIBAHUS OTBEUYAIOIIHNX €MY
3HAYEHUH KaKIOMY PECHOHACHTY):
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1, ecnin paccMaTpUBAEMbIH PECITOH/IEHT — PYCCKHUI;

pycckuii — Xq = {0, ecin paccMaTpUBaeMblil PECIOHACHT — HE PYCCKHUH
(XTO UMEHHO — TPY3HH WK UyKua — 0€3pa3iniHo)

1, ecnim paccMaTpHUBAEMbIH PECMOH/IEHT — TPY3UH
rpy3uH  — X; =0, eciiM paccMaTpUBAEMblil PECTIOH/IEHT — He TPY3UH
(KTO HMEHHO — PYCCKHI WU uykya — 0e3pasinyHo)

1, ecnin paccmaTpUBaeMblid PECMTOHAEHT — UyKUa

uykua — X3={0, ecan paccMaTpuBaeMblii PECNOHAEHT — He 4yKua
(KTO HMEHHO — PYCCKHNA WM TPY3UH — Oe3pa3inyHo)

[IpumeHeHNe perpecCHOHHON TEXHUKH K MPeoOpa30BaHHBIM HOMH-
HAJIbHBIM JTAHHBIM Ha3bIBA€TCSA HOMUHAIBHBIM PETPECCHUOHHBIM aHa-
nu3oM. IIpu 3ToM Y MOXKET OBITH HE TOJNHKO HOMHHATLHBIM, HO H
WHTEepBaiIbHEIM. [losicHUM ToApOOHEe, YTO UMEHHO IPHU pealu3aluu
COOTBETCTBYIOLIETO MOJXO0Ja MPOUCXOIUT C 3aBUCUMON U HE3aBU-
CHMBIMHU TepeMeHHbIMU. [IpeAnonoxum, 4To Mbl XOTUM H3YyYUTh CBS3b
BHJA

Y =f(X),
rae X — CKakKeM, Ta K€ HAIMOHAIBHOCTH (MpeaycMaTpuBaromas, Kak
W BBIIIIC, TPY BapHaHTa OTBETOB), a Y — mpodeccuss. Bmecto mpusHaka
X B ypaBHeHHE HEOOXOAMMO BCTaBUTh TPH HOBBIX mpeaukTopa — X,
X,, X,, onucanueie Bbiie. OMHAKO 3/1eCh UMEETCs OJIMH HI0AHC. B koHIe
1m.2.6.1 MBI OTMEYalIHu HEXKENATENbHOCTh BKIIOUCHUS B PETPECCUOHHYIO
MOJENb TaKUX NPEAUKTOPOB, KOTOPHIE 3aBEIOMO CBSI3aHBI IPYT C
apyrom. A otHocuTenbHO Hammx X, X, X, Takas CBA3b KaK pa3 UMeeT
mecTo. IlokaxkeMm 3To.

HeTpynHo Bumers, 4TO eciu MBI 3HaeM 3HAUC€HUS IBYX U3 TpeX
paccMaTpUBaEMbIX IMPEAUKTOPOB, TO 3HAUCHUE TPETHErO ONPECIAeTCS
aBTOMAaTHUYECKH. MBI MOXXEM HE CIpallNBaTh PECHOHICHTA, Kakas y
HEro HallMOHAJIbHOCTH, & CAMU ONPEJCIUTh €€, €CIU 3HaeM, KaKkue
3HAYEHMs JUIS HErO MMEIOT mpusHaku X, u X,. DTO JEMOHCTPUPYETCSA
MPUBEJCHHON HIKe Tabmuied 28.

Ecan yenoBek — He PycCKHUM U HE TPy3UH, TO OH — YyKdYa; €CIU OH
PYCCKUM, a HE TPY3UH, TO OH U HE YyKua; €CIIU K€ OH HE PYCCKUi, HO
TPY3HH, TO OH TOXE HE YyK4Ya; ObITh )K€ OJHOBPEMEHHO W PYCCKUM, H
TPY3UHOM OH HE MOXET.
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Tabauya 28
HNnmocTpanus 3aBUCHMOCTH APYT OT APYra NPU3HAKOB, IBJIAIONINXCH Pe3y1bTATOM
JUXOTOMM3ALUHU OJHOM HOMHHAJIbHOM NepeMeHHOI

3aJaHHbIC 3HAUCHHS TeopeTuuecku onmpenenseMoe
NPHU3HAKOB 3HAaYeHHE NPU3HAKA
X1 X2 X3
0 0 1
1 0 0
0 1 0

[ToaTomy BO m3bexaHue HEAOpa3yMEHUI, MOTYIIMX BO3HHKHYTb
NpPY WHTEPHpPETALMU PEe3yIbTATOB PErPECCHOHHOIO aHaiu3a, jKeja-
TEJIbHO HE BKIIIOYATh B ypaBHEHHE BCE TPU JIUXOTOMHUYECKHUE Iepe-
MeHHbIe. FIMEHHO Tak OOBIYHO W mOCTynarT. OIUH AUXOTOMUYECKUIN
NpHU3HAK Kak Obl 0TOpachBalOT (HUXKE Mbl YBUIHM, YTO 3TO OT-
OpacblBaHUE B COJACPKATEIbHOM IJIAHE SBISACTCS (DUKTUBHBIM: B
npouecce MHTepIpeTanuu KodpPUIUeHTOB HAWJCHHOTO ypaBHEHUS
CBelleHHs 00 OTOPOLICHHOM NpU3HAaKe OyIyT MPUCYTCTBOBATH). Takum
00pa3zoM, 4HCJIO apryMEHTOB MCKOMOTO YpaBHEHHs OYyJeT Ha CIUHHILY
MEHbIIIE, YeM YHCJIO aJIbTEPHATHB B PACCMaTPUBACMOM HOMHUHAJb-
HOM NpHU3HaKe. B HameMm ciydae BMECTO TpeX HPEIAUKTOPOB MBI
BKJIIOYaeM B ypaBHEHHE TOJIbKO J1Ba. Huke Oyaem cuMTaTh, YTO MBI
oTOpocunu X,.

Tenepb paccMOTpPHUM CHUTYyalHMIO ¢ 3aBUCUMOIl mepemeHHoi Y. OHa
TaK ke, Kak ¥ X IpeBpamaercs B HECKOJIbKO JUXOTOMUYECKUX MPH3-
HakoB. [lycTh, HanpuMep, B Hallell aHKETE MPEIYCMOTPEHO TPH Ba-
pUaHTa OTBETa — y4YHTeJb, TOProBel, ABOpHUK. Torga Bmecto Y
BO3HHUKAIOT TPU CJICAYIOUIME TUXOTOMUYECKHE MpHU3HAKa:

1, ecIIM PECTTOHJEHT — YUUTEb,

Y1 -
0, ec/ii PeCcroH/CHT — HE YUUTEIb;
1, ecnu pecroH/ICHT — TOPTOBELl,
Y, =
0, eciu pECIOHAEHT — HE TOPTOBELL;
1, ecnul pecroH/IeHT — IBOPHHUK,
Y3 =

0, CCJIU PECITOHACHT — HEC ABOPHUK.
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BcraeT Bompoc: Kakoil U3 3THX HOBBIX Y-KOB HEOOXOJHMMO B3ATh B
KadecTBe HE3aBUCHMOM MEPEMEHHON HCKOMOTO ypaBHEHHS PErpecCHH
(sICHO, YTO MCTOJB30BAHHUE CpPa3y HECKOJIBKHUX 3aBHCHUMBIX MEPEMEHHBIX
O0eccMBICIIeHHO). BBIX0 MOBONBHO OYEBHIEH: HAIO CTPOHUTH TPH
YPaBHEHHS PETPECCUH, KaXT0€ M3 KOTOPBIX OTBEYAET CBOEMY Y .

HNrak, 3agaya cBOAUTCS K NMOCTPOCHUIO CIEAYIOLMEN CUCTEMBI
ypaBHEHHUI perpeccuul (TEPMHH «CHUCTEMay 3[eCh YHOTpeOJIeH HE CITy-
YaifHO: ypaBHEHHS B3aWMOCBS3aHBI M COJEPKATEIBHO NOMOJHSIIOT

IpyT Apyra):

Y, =1, (X, X,),
Y, =1, (X, X,),
Y, =1, (X, X,).

Kak MBI ye OTMEUanu, TEXHUKA HAXOXKICHHS KOHKPETHOTO BHJIA
KaXXJOTO YpaBHCHHUS TPAAUIMOHHA — 3TO TEXHUKA «UYHCIOBOTO»
PErPECCHOHHOT0 aHaTU3a.

[TombITaeMcst OTBETUTh HA BOMPOC O TOM, MOYEMY Takas MOJMEHA
BO3MOXHA, T.C. MOYEMY K YHCJIaM, MOJYUYCHHBIM MO MPOU3BOJILHOMN
HOMHUHAJIBHOW IIKale, TPUMEHITh PErPECCUOHHYI0 TEXHUKY (paBHO
KaK v JI000W APYyroid «KOJWYSCTBEHHBIN» METOMA) HElb3s, a K OTBE-
YaroMM HOMUHANBHOU ke mikane 0 u 1 — MOXHO (M 3TO «paspelie-
HHUE» TOXE KAcaeTCsl He TOJBKO PErpecCHOHHOrO aHanu3a). Hamomuum,
YTO aHAJIOTHYHBIA BOMPOC MPUMEHHUTEIBHO K BBIUUCICHHUIO CPEIHETO
apu(MeTHUECKOTO yke paccMaTpuBaics Hamu B m.1.2. B HacTosmemM
U cleayronieM naparpade Mbl 00Cy 1M ero B 6osiee o0IiIeil MoCTaHOBKE.

Bo-miepBbiX, ¢ (HOpMaNbHONH TOYKH 3PCHUS YIOMSHYTYIO AUXOTO-
MHUYECKYI0 HOMHHAJIBHYIO IIKaly MOXHO paccMaTPHUBATh KaK 4acT-
HBIA Cily4ail WHTEpBaIbHON. 3/eCh MBI MMEEM JEJI0 TOJBKO C OJHUM
uHTepBamoM — Mexay 0 u 1. Y mpencTaBisieTcst BIOJHE JOMYCTHMOMN
HCTUHHOCTHh YTBEPIKJACHHUS: 32 PAaBHBIMH UYHCIOBBIMH HHTEPBaTaMU
CTOSIT HEKOTOPBIC peaNbHbIC PABHBIC SMIUPHUECKUE PA3HOCTH MEXKIY
00BbEKTaAMHU.

BoO-BTOPBIX, JOMYCTUMOCTh MPUMECHEHUSI KOJIHMYCCTBEHHOTO Me-
TOJa K JUXOTOMHYECKUM JAHHBIM OMHPACTCS HA TO, YTO, KAK OKa-
3BIBACTCSl, MHOTHE HU3BECTHBIC MAaTEMATHYCCKHE CTATUCTUKH, OyIydn
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BBIYMCIICHHBIMU JUISI TAKUX JAHHBIX, KaK MPaBHUIO, OKa3bIBaeTCs
BO3MOXKHBIM MPOUHTEPIPETHPOBATE BIIOJHE Pa3yMHBIM 00pa3oM, 4ero
OTHIOJIb HEJb3s cKa3aTh 00 MHTEPIpPETANHH COOTBETCTBYIONIUX IO-
KaszaTeJiel, BRIYUCIICHHBIX JIJIi MHOTO3HAYHBIX HOMHUHAJIHHBIX MIKAJ.

[MpuMep BBHIUMCICHHS CpeJHEr0 apru(PMETUUECKOTo JJIsI Toja
pECIIOH/IeHTa, IPUBEACHHBINA B paszjiene 1, MoATBepkKaaeT 3TO (OTMETHM,
OJIHAKO, YTO TOJIy OTBEYACT €CTECTBEHHAs JUXOTOMHUS, a HE HCKYC-
CTBEHHAs, KaK B PACCMOTPEHHBIX BBINIE CUTYaIMsAX; HHOTJA ecTe-
CTBEHHBIC U MCKYCCTBEHHBIE JIMXOTOMHUHU MPOTHUBOMOCTABISIOT JAPYT
JIPYTY; OJHAKO JUIsl HAC 3TO HE aKTyaJlbHO). JleMOHCcTpanus TOro, 4To
OCMBICJICHHAs WHTEPIpETaIus BO3MOXKHA M JUIS HalJIeHHBIX pac-
cMaTpuBaeMBIM 00pa3oM K03 PUIIMEHTOB YpaBHEHUSI PEeTrpPeCcCHH,
Oynmer ocymecTBieHa B 11.2.6.4.

ITocmenaee 0OCTOSATENBCTBO, HA KOTOPOM HaM XOTEJIOCh OBI OCTa-
HOBHUTHCSI B JIAHHOM Taparpade, COCTOMT B TOM, YTO, KaK OKa3bIBaeTcs,
3aj7a4a NMPUMEHCHUSI TPAJUIIMOHHOW PETPECCHOHHOW TEXHUKH OCTa-
€TCSl OCMBICIIEHHOW W JUIS TOTO ciiy4as, korna Y u3MepsieTcsl 1Mo WH-
tepBasbHOW mKane. Crnenuduka Takol CHUTyalmMu MPOSBISIETCS B
UHTEPIPETANNN PE3yJIbTATOB PErPECCHOHHOr0 aHanu3a. Huke Ha 3TOM
MBI TaK)Xe OCTaHOBUMCHI.

2.6.4. O01uii BU JIMHEHHBIX PerpecCHOHHBIX yPABHEHHU I
¢ HOMMHAJIbHBIMH NlepeMeHHbIMU. UX HHTepnpeTanus

Urak, mpeanonokuM, 94TO Y HaC UMEIOTCS HEKOTOpPhIe HOMUHAIb-
Hble MpU3Haku Y (3aBHCHMBII; MOKa, 1O 0OCYXKIEHUSI HEKOTOPBIX BO-
MIPOCOB, CBS3aHHBIX C WHTEPIPETAIUEH Pe3ylbTaTOB PErpecCHOHHOTO
aHanu3a, OyJeM CYMTaTh 3TOT NPU3HAK HOMHHAIBHBIM) M X , X ..., X
(ue3aBucumsbie). Ilycte Y npunumaer K 3HaueHUH, a KaXIblil MpH3-
Hak X — | 3Hauenmii. IIpeanonoxum Takike, 4TO OCYIIECTBIECHA JH-
XOTOMM3AIHS UCXOJAHBIX JAHHBIX, B PE3YJbTATEe YETO HE3aBUCHMBIN
TNPU3HAK «IPEBPAIIEH» B JUXOTOMHYeCKUe mpusHakd Y, Y, .., Y, , a
Kaxabii mpusHak X' — B auxotommyeckue X', X\, ..., Xlii. Bynem
noJiarath, 4TO B KadyecTBe «OTOpachklBaeMoro nmpusHaka Qurypupyer
MOCIETHUI MPU3HAK M3 KAXJOTO TOJBKO YTO MPUBEISHHOTO Habopa.
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[IpumeHeHNEe TEXHUKH HOMHUHAJIBHOTO PETPECCHOHHOTO aHaIM3a K
TaKoro poJia JaHHBIM 03HA4aT pacueT K ypaBHEHWH BHJA:

Y, =X, X, X)) =

= 0K X, e Xy X2 X2 X 2 XX Xy )

X)) =

210 Ny
= K XK e Xy X2 X2 X 2 XX, X))

PR A T LA P I 10 7%
X)) =
= fk(IX11,X21,.. X 1|' )I(12, X2 X 2 X, X, ...,Xln_1';)

i RS I""’ I 102

orBeuaror X' orBeuaror X orBeyaroT X"

He xoTuM panee «MyYHTh» YHTATEIS WHICKCAMH U MO3TOMY BCE
JaibHEHIInEe pacCykaAcHUs OyJaeM BECTH B MPEANOT0NKCHUU, UTO
paccMaTpuBaeTCs TOJIBKO OJHA Tpajalusi 3aBUCHMOIO MPHU3HAKA C
OTBEUAIOIICH e MUXOTOMHYECKON mepeMeHHON Y W OJWH MPUHHU-
MAOIIUH TPU 3HAYCHHS HE3aBUCHUMBINA Mpu3HaK X C OTBEYAIOIIUMHU
eMy auxoromuueckumu nepemenneimu X, X, X.. Haneemcs, uto
He0oOXOoauMbIe 000OIIECHUS YUTATENIb CAEIAaET CAMOCTOSTEIILHO.

Takum o0pa3zoMm, OymeM rojaraTh, YTO UCKOMas 3aBUCHMOCTb MMEET
BUI:

Y=f(X,X,)=a,+a,wX +a,wX, (11)

Hanpumep, npeanonoxum, 4ro Y, X, X, — 3T0 IMXOTOMHYECKHE
nepeMeHHble, OTBEUYalolle, COOTBETCTBEHHO, CBOMCTBAM «OBITh
TOProBLEM», «OBITh PYCCKUM» U «OBITH TPY3MHOM» (HAIlOMHHUM, YTO
IUXOTOMUYECKYI0 MEPEMEHHYIO, OTBEUAIOUIYI0O CBOWCTBY «OBITH
9yK4ei», MBI NP MOCTPOEHUM ypaBHeHHUs otOpaceiBaem). [Ipouecc
MoKucKa NOA00HON 3aBUCUMOCTU COCTOUT B pealu3aliu TEXHUKHU
JINHEHOTO pErpecCUOHHOTO aHajlu3a.

Kosdpunuents ypaBHeHUs perpeccuu, HailJleHHbIE MO BCEM
MpaBUJIaM KJIACCUYECKOTO PETPECCHOHHOTO aHaln3a, BBIPaXKarTcs
JOBOJIBHO CIIOKHBIMU (OpMyJIaMH, BKIIOYAIOMIMMH B ce0sl Takue
(Bpoze OBl «3ampeTHBIE» ISl HOMUHAIBHBIX JaHHBIX) CTATUCTUKH, KaK
cpeaHee apuMeTHUECKOe, AUCIEpPCHs, YacTHbIE KOd()PUIUESHTH
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KOppemsiuu U T.7., OJHAKO, KaK Mbl y)Ke YIOMHHAIU, UX OKa3bIBAETCS
BO3MOXHBIM MPOUHTEPIPETUPOBATH BIIOJIHE PA3yMHBIM , TOHSTHBIM
JT000MY COITMOJIOTY, CIIOCOOOM — KaK HEKOTOPHIE YCIOBHBIC YaCTOTHI.
OnuuieM 3Ty WHTEPIPETAIHUIO.

Cuavana npountepnpeTupyeM KodGpduuuent a; (CBOOOIHBIN YiIeH
ypaHeHus (11)). B crmy camoii cyTi ypaBHEHUS pPETpPecCHy, MOJICTaBUB
B HETO NPOMU3BOJIbHBIE 3HAYEHUS HE3aBUCHUMBIX MepeMeHHBIX X, X,
CJIeBa OT 3HaKa PaBEHCTBA MBI TIOJIYYMM CpejHEe 3HadeHHe Y, KOTOpoe
OTBEYaeT COBOKYITHOCTH PECIOHJICHTOB C paccMaTpUBAaeMBIMHU 3Haue-
HUSIMU TPEJUKTOPOB. PacCMOTPHM TONBKO TeX IOJEH, KOTOPBIM CO-
OTBETCTBYET OTOPOIICHHAss HAMU HAIIMOHAJIBHOCTh, — YyK4ei. SIcHO,
uro g HuX X, = X, = 0. [loACTaBuB 3TH 3HAYECHUSA B ypPaBHEHHE
perpeccuu, NoJyuYuM COOTHOIICHUE

Y=a,.

Taxum o6pa3zom, MHTEpNPETUPYEMBIH KOIPPUUUEHT @, paBEH
cpenHeMy apu(MeTHYEeCKOMY 3HAUCHHUIO 3aBUCUMON NMEPEMEHHOW s
OTOPOIIEHHON KaTeropuu PECIOHICHTOB, B JaHHOM cCiydae — AJs
gyykdeil. Eciiu 061 Y ObUT unmep6anvHoll IEPEMEHHON, TO TEM CaMbIM
HHTepIpeTanus cBOOOJHOTO 4YJieHa ypaBHEHHUs perpeccuu Obuia Obl
okonyeHa. Ho Ham Y — auxoTromMudeckasi IepeMeHHas, OTBeUYaloas
CBOHCTBY «OBITH TOPrOBLEM». B COOTBETCTBHM C ONMHCAHHOH BBILIE
HHTEpIpeTanneld cpeHero apupMeTHIECKOro 3HaUYCHUs AUXOTOMHUYE-
CKOT0 NPH3HAKA, CMBICI &, CBOAUTCSA K TOMY, YTO 3TO — JOJ YyK4EH,
paboraronux ToprosuamMu (roBops GopManbHO — A0S OTOpPOIIECHHON
KaTeropuMu pEeCcCHOHAEHTOB, 00JaJalomuX €IMHUYHBIM 3HauYeHHEM
3aBUCHMOTO MPHU3HAKA).

Ilepeiinem k mHTEpnpeTanuu Koddduuuenra a, u3 ypapuenus (11).
Paccmorpum TosBKO pycckux. Herpyauo Buaers, uro mns Hux X, = 1
u X, = 0. [logcraBum 5Tu 3HaueHUs B ypaBHeHue. Iloayuum coor-
HOLICHHE:

Y=a, +a,.
YuutsiBas OCYIICCTBJICHHYIO BBIIIC UHTCPIPCTALIUIO cBOOOJIHOTO

YJICHA YpaBHCHUSA, IPUMCHUTCIBHO K HAalIEMy HNPpUMEPY, MOXKHO
CKa3aTb, 4TO al — OTO TOT «JOBECOK)», KOTOpI:Iﬁ Hago HpI/I6aBI/ITB K J0J1€
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qyK4eH, SBISIOMUXCS TOPTOBIAMHU, YTOOBI TOIYYUTH JIONIO PYCCKHX,
3aHUMAIOIIMXCSA OTUM JIEJIOM. AHAJIOTUYHA MHTEPIPETANUS @,  TO Ta
BEJIMYMHA, KOTOPYIO HaJ0 MPUOABHUTH K JI0JIE€ TOPTOBIEB CpPEead UyK-
4el, yToOBI MOJTYYNUTh aHAJIOTHYHYIO MO0 cpeau rpy3uH. [IpuBenem
puMep.

IIycTh ypaBHEeHUE, HalJICHHOE C MOMOIIBIO JJUHEHHOTO pErpeccu-
OHHOTO aHalin3a UMEEeT BU:

Y=0,3-0,1X,+06X, (12)

Ero ko3¢ puuueHTs MOXHO MHTEPHPETUPOBATH KaK yCIOBHBIC
YacTOTHI: JIOJII TOPTOBIEB cpenu uykueld paBHa 0,3, cpeu pycCKUX —
(0,3 +(-=0,1)) = 0,2, a cpeau rpy3un — (0,3 + 0,6) = 0,9.

UtoOb! emie Oojee cTay sICEH CMBICH KO3()(QUIMEHTOB ypaBHEHUS
perpeccuu, pacCMOTPHUM, BO YTO 3TO YPaBHEHHE MPEBPAIACTCS B Claydac
M3y4YCHUS JBYX TUXOTOMHUYECKUX MpU3HAKOB. [IpuBenem mpumep u3s
[Tumosiorus u kiaccubukaus..., 1982, ¢.260-266]. Iycts X — cemeii-
HOE N0JI0KeHHe (1Ba 3HaueHus: X — xeHaT, X, — HexeHaT), Y — 1oce-
menue kuHotearpa (Y —mocemaer, Y, — HE HOCENIAET; 31€Ch MbI
OTBJICKAEMCSl OT TOYHOI'O CMBICJIA 3TUX CJIOB. O3HAYACT JIM BBIPAKCHUE
«HE TIOCEIIAeT» TO, YTO PECHOHJCHT HUKOTJAa HE XOAWJI B KHMHO, MU JKE
YTO OH HE OBUI TaM B TEYCHHUE MOCICIHUX 5-TH JIET U T.I.).

ITycTs TabmuIa COMPSHKEHHOCTH,, OTBEUAIOIIAs HAIIMM MPU3HAKAM,
UMEET BH]I;

Tabnuya 29
OO0muii BUJ 4eThIPEXKIeTOYHOM TA0IUIbI CONPAKEHHOCTH
Y X HTroro
X4 X2
Y4 a b a+b
Yo [0 d c+d
WTtoro a+c b+d atb+c+d

Haiinem k03 uIeHTH ypaBHEHUS pErpeccuu BHIA
Y=o+BX

B cooTBeTCTBUM C HALIMMU MPAaBUIAMH, OHU PaBHbI:
o = b / b+d (mons mocemammKUX KHHOTEATP CPEIU HEXKCHATHIX);
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a b

B = a+toc b+d (TOT «TOBECOK», KOTOPHIM HAIO MPUOABHTH K

J0JI€ MOCCHIAIIUX KHUHOTECATP CPEAU HEKCHATBIX, 9TOOBI IMOJIYYHUTH

a
AHAJIOTHYHYIO JOJII0 CPEIM JKEHATHIX (IOCIIEeTHSS paBHA a+oc ).

IIpuBenem cooTBeTCTBYIOMUN MUGpoBOM mpumep. IIycTh KOHKpET-
Has MaTpulla UMEeT BU:

Tabauya 30
IpuMep YeThIPEXKIETOUHOM TAOIHIBI CONMPSIKEHHOCTH
Y X Hroro
X1 Xz
Y1 48 38 86
Y, 2 12 14
Hroro 50 50 100

Toraa BepHBI COOTHOUICHUS:

b+d 50 a+c b+d
= 096-0,76 = 0,2
Y=0,76 + 0,2 X.

Herpynno yBuIeTh CBSI3b MEXIy HOMHUHAJIBHBIM PETPECCHOHHBIM
U JIETePMUHANMOHHBIM aHaTN30M. J[efiCTBUTEIHFHO, B COOTBETCTBHUH C

nocneanum, | (X, €Y,) =P (Y,/X)) = 50 o. B To ke Bpems

48
| (X, eY,)=P(Y/X) = 5o M mooToMy B=IXeY)-I(X,eY).

Urak, Bce K03(QPUIUEHTH paccMaTpUBAEMOr0 YypaBHEHHS
peTpecCHH MHTEPIPETUPYIOTCSA Yepe3 HEKOTOpPbIE YCIOBHBIE YACTO-
Tel. BcTaer Bompoc: Hajo 1M MCHOJB30BAaTh CHOXKHYIO TEXHUKY
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pPETPECCHOHHOTO aHaliu3a JJs TOT0, YTOOBI MOJYYHUTH PE3YyJIbTATHI,
moJrfydaeMble OOBIYHO COIMOJIOTOM 0oJiee MPOCTHIM IyTeM (IIyTeM
MPSIMOTO pacdeTa MHOTOMEPHBIX YacTOTHBRIX Tabmuir)? Ilokaxkem, 4To
Takas TMOCTAaHOBKa BOIMpPOCAa HEMpaBOMEpHAa: PeTPECCHOHHBIA aHa-
JIU3 HENb3sI CBECTH TOJBKO K MOJYYEHHIO YCIOBHBIX YacTOT. YpaBHe-
HHE pEerpeccuu MpeACTaBiIsieT co00M cucTemMy, CBOHCTBAa KOTOPOH HE
CBOJISTCS K CBOMCTBAM OTAEIBHBIX COCTaBISIONINX €€ JJIEMEHTOB
(korddunmeHTOB HaliAeHHOTO ypaBHEHUs). PaccMoTpum 310 00CTOS-
TEJILCTBO MOApPOOHEE.

2.6.5. Tunsbl 3axa4, pemaemMbix ¢ nomombso HPA.
Kpartkue cBeieHH 0 JIOTHT- M IPOOUT-MO/IEIAX
perpecCHOHHOI0 aHAJIN3a

Urak, nepsviti mun pemarommxcs ¢ momompio HPA 3amaa — 3T0
HaxO0)KJICHHE ONpPEACICHHBIX YCIOBHBIX MpOuneHToB. OMHAKO, KaK MBI
yKe 3aMETHJIH, UHTEPIIPETAIUS PE3yNbTaTOB PErPECCHOHHOTO aHaIIn3a
HE CBOJWTCS K MHTEPIPETAlNX OTAEIBHBIX KOd(D()HUIIMEHTOB ypaBHEHHUS
perpeccuu. Brie, B Hadane HAMIETO PacCMOTPEHHUS ITOTO MOAXO0/a,
MBI TOBOPWJI O TOM, YTO OCHOBHAs II€Nb €r0 WCIOJIB30BAaHUS B JIO0ON
HayKe COCTOWUT B MOJYYEHHH BO3MOXXHOCTH ONPENEICHHOTO poja
nporHo3a. llompITaemMcst MPOUHTEPIIPETUPOBATE MOAEIN HOMHHAJb-
HOTO PErpecCHOHHOI0 aHAIN3a C COOTBECTBYIOMIEH TOUKH 3PEHHUS.

Bepuemcs k monmenu oOmiero BHja:

Y, =f (X, X, oy X)) =
= 6,060 X, Xy L X XA Xy 2 XX Xy )

Chauvana mpeanojaoXkuM, YTO MBI UCIIOIB3YEM JIMHEHHBIE MOJECIH.

[To Tomy, kakue U3 KO3(PPUIHEHTOB YpAaBHEHUS PETPECCUU IPHU-
HUMAaKT HAauOONbIINE 3HAYCHUS, MOXKHO CYIHTh O T€X COYETAHUIX
3HAYCHUW HE3aBUCHMBIX NMPHU3HAKOB, KOTOpPHIE B HauOOINbIICH Mepe
JNETEPMUHHUPYIOT HAJIWUYUE Y PECIHOHICHTOB €IMHUYHOTO 3HAUCHHUS
3aBUCUMOTO. J[pyrumMu cioBaMu, MOXHO OCYIIECTBIATH MOUCK B3au-
MOJIECTBUH. 3/1€Ch SIBHO MPOCMATPUBAETCS CBA3b C TEMH 3aJayaMi,
Ha pEIIeHHE KOTOPBIX HAMNPABJICHBI PACCMOTPEHHBIC BHIIIEC aJTOPUTMBI
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tuma AID (HamoMHEM, 0oJiee WM MEHEe MOAPOOHO MBI PaCCMOTPETH
anroputmMbel THAID u CHAID B m.2.5.3.2 u 2.5.3.3 COOTBETCTBEHHO).
OT0 — émopoti mun 3agad. OmumeM cHOCOOB UX pelIeHHUs Oojee
moapoOHO.

ITycte X, — Kak BbIIIE, HAIIHOHAIBHOCTh C TPajaluAMH (PYyCCKHH,
IPy3HUH, 9yk4a), X, — MECTO NPOKHUBAHUS C IpajausiMu (ropoJ, Celo,
KoueBbe), Y — JIUXOTOMUYECKas MepeMeHHas, OTBevaromas npodeccuu
«ToproBemy». 1 eciu npu MojcyeTe ypaBHEHUS JTUHEUHOW HOMUHAIBHOU
perpeccun, K MpUMepy, OKaXETCs, YTO CPABHUTEIBHO OOIBIINMH
ABJIAIOTCA KOOQQUIUMEHTHI MPH TUXOTOMHYECKHX MEPEMEHHBIX X!
(oTBeyarolIel CBOWCTBY «OBITH Tpy3uHOM») U X * (KUTH B rOpOJE), TO
3T0 Oynmer o3Ha4yaTh, YTO UMEHHO ITH JIBa CBOHCTBA B COBOKYITHOCTH
ONPENENAIOT TOT WJIM WHOW YPOBEHB JOJH TOPTOBIEB B M3ydaeMOU
rpynne pecnoHaeHToB. llpencraBnsieTcss 04eBHAHBIM CXOJCTBO ITHX
BBIBOJIOB C TE€MH, KOTOPHIE MO3BOJISIOT MOJMy4daTh anroputmel THAID
u CHAID.

Eme Gonee HameXHBIMH CTaHYT BBIBOJBI MTOJOOHOTO POJa, €CIH
MBI OyZileM HCIOJIb30BaTh HENWMHEWHBIe Moaenu. Cpa3y MoauepKHEM,
YTO B HOMHHAJIBHOM PETPECCHOHHOM aHaJM3€ ropasfo Jierde pemaeTcs
npoOysieMa BeIOOpa MOJENH, YeM B «YHUCIIOBOM» BapHaHTE ITOTO
aHainm3a. Tak, 37ech pe3Ko COKpaIIaeTcss Kpyr TeX MHOTOWIEHOB, Cpenn
KOTOPBIX WMEET CMBICI MCKaTh MHTEPECYIOIHNE HAC 3aKOHOMEPHOCTH.
B wacTtHOCTH, HH K 4eMy BCTaBIISTH B MCKOMOE ypaBHEHHE CTEICHH
paccMaTpUBaeMbBIX MEPEMEHHBIX, MOCKOJBKY IS JIIOOOTO AUXOTO-
MHUYECKOT0 TIPHU3HAKA JIF00asi ero CTeNneHbh paBHA CaMOMY IPHU3HAKy (Tak
kak 02 = 0, 12 = 1). A BOT IPOU3BEAEHUSA TEPEMEHHBIX HUMEET CMBICI
BKJIIOYNTH. DTH NMPOU3BEACHHUS OTBEYAIOT TEM CaMBIM B3aMMOJEHi-
CTBUSAM, O KOTODPBIX IIJIa PEYb BHIIIE.

Hampumep, ecnu 10511 TOPTOBIEB CPEIU M3YIaeMbBIX PECTIOHICHTOB
ompenensieTcss JoJiel TOpOoKaH-TPYy3WH, TO MBI, HECOMHEHHO, 3TO
BBIIBUM IyTEM BKJIIOYEHHS B ypaBHEHMs IpousBeneHus Buga X,'w X 2
(0o603HaUEHNS — KaK BHIIIE).

SlcHO, 4TO TpOW3BENECHUS TPEX NUXOTOMHYECKHX MEPEMEHHBIX
OyIyT OTBEYaTh «TPEXMEPHBIM» B3aWMOACHCTBUSAM H T.H.

Tpemuii mun 3ama4 CBA3aH C BO3SMOXKHOCTBIO OCYIIECTBIIATH MMPOTHO3
HECKOJIbKO MHOro Buaa. [lossicHuMm 3TO0 Ha npumepe. BepHemcs k
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cootHomeHuIO (12). B cmiy ero oueBHIHBIX apu(METHUIECKUX CBOMCTB,
MOXXHO CKa3aTh, 4TO ko3P dumuentsl —0,1 u 0,6, COOTBETCTBEHHO,
O3HAYar0T BKJIaJ CBOHCTB «OBITh pycCKHM» (X,) U «OBITh IPY3HHOM)
(X,) B pomo toprosues (Y) cpeiH PECNOHAEHTOB HM3y4aeMOMH
coBOKymHOCTH. OHAKO MPOUHTEPIPETHPOBATH CMBICT 3TOTO BKJIa-
la TPYAHO MPH AWXOTOMHYECKHX mepeMeHHBIX. [loaTomy wacto
npuberaoT K CIEAYIOIMIHUM pacCyXJACHUSIM, ONMHpAoIIuMcs Ha
JIOBOJIPHO CHJIbHBIE MOJEJbHBbIE mpenmonoxenus. [lomararor, 4To
yKa3aHHOE YpaBHEHHE CIPaBEIMBO HE TOJBKO JJIS TOTO CiIydas, KO-
raa X, u X, — INXOTOMHYECKHE TE€PEMEHHBIC, XapaKTEPHU3YIOIIUe
OTHETBHBIX PECIIOHACHTOB, HO JJIS TaKOW CHTYyalllH, KOTJa B KadecTBe
eIMHUL Habmoenus GurypupyroT rpynnsl jmonei, a X, u X, — nonm,
COOTBETCTBEHHO, PYCCKUX W TPY3HH B dTHX rpymnmnax. B takom ciy-
qae CMBICT YpaBHEHHUS CTAaHOBHUTCS SCHBIM: €CIH JOJISI PYCCKHUX
yBEIWYMBAeTCs B Tpymie, ckaxeM, Ha 10%, TO A0Js TOProOBIEB yBe-
muuuBaercs Ha (—0,1) w 10% = —1% (t.e. ymensbiiaercs Ha 1%). Ecnu
e JOJII TPY3WH B COBOKYIHOCTH yBeiamumBaercs Ha 10%, To moms
ToproBiues ysenunuuBaercs Ha (0,6) w 10 % = 6%.

3amMeTHM, 4TO KJIACC PEIIaeMBIX C MOMOMIbI0 TEXHUKH HOMHU-
HaJIBHOTO PErpecCHMOHHOTO aHaln3a 3aJa4 MOXKET OBITh pacIInpeH
3a CYeT MCIOJIb30BAHUSA MPHUEMOB, IIHPOKO MPUMEHSIOMNUXCSA BO BCEM
MHpE TPH aHAJIW3€ CTATHCTHYECKOTO MaTepuana, HO HE pacCMOTPEH-
HBIX B HacTosmeM ydeOHuKe. MBI MMeeM B BHAY TaK Ha3bIBacMbIe
0006mennpIe nuHEeWHBIe Monmenn (Generalized Linear Model, GLM),
B YaCTHOCTH, JIOTUCTHYECKYIO PErpeccHio, UCIOJb30BaHUE TaK Ha-
3BIBAEMBIX JIOTHT-Mojenel. KopoTko omumem cyTs moaxoja, yae-
nuB 0co00e BHUMaHHE TOMY cllydaro, Korna Y — AUXOTOMHYECKas
HOMHUHa/bHas nepeMeHHas. To, 0 4yeM MOWAET peyb, MOXKHO HAWTHU B
paborax [Agresti, 1996, ch.4; Demaris, 1992, ch.4; Menard, 1995].

HanoMHuM, 4TO JIMHEWHOE PErPEeCCUOHHOE YpaBHEHHE Hallleé BCETO
HMEET CIICAYIOIIUNA BUI:

nw=o+pX+p,X+...+BX.
JleBast 4acTh 3TOTO ypaBHEHHUSI OOBIYHO CBSI3BIBACTCS CO CAYUAUHOU

KOMNOHEeHmMOU paccMaTpuBaeMoil TUHEHHON MoJenu. DTa KOMIIOHEHTa
TOBOPHUT O TOM, YTO OOBsICHsAeMas TepeMeHHas Y SIBISETCS CIIydaiiHON
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BEJIMYMHON C MaTeMaThyeckuM oxkuaanuem L. O mpaBoi yacTu roBOPST
KaK O cucmemamuyeckol Komnonenme ITWHEHHONH Moxenu. [lpu 3ToM
MOHSTHE JIMHEHHOCTH 3a9acTyI0 PacIIUpseTCs: AOMyCKAeTCs, 9TO OIHU
X. MOTYT BBIp@XaThbCsi yepes3 apyrue. Hanpumep, Hanuuue nepeMeHHOM
BHJIA X, = X, X, TOBOPHT O B3aUMOJEHCTBHH MEKXIY X, M X, B TIPOLECCE
ux BosjelictBus Ha Y. Hammume nmepeMeHHOH BuIa X, = X, cBuIe-
TENLCTBYET O KPUBOJMHEHHOCTH BO3JICHCTBUSA X, Ha Y.

OueHbp Ba)XXHBIM 3JIEMEHTOM PacCMaTPUBAEMOI MOJENH SIBIAETCS
(hopMa CBSI3M MEXAY CIy9alHOW M CHCTEMATHUECKOH KOMITOHECHTaMH
MozieH. BEIe MBI TOBOPHIIM O CIIOKHOCTH BBIOOpa 3ToM dopmel. Ho
MIPH 3TOM IIOJIaTaJId, YTO Pa3HbIE BHUBI 3aBHCHMOCTH MOXKHO OTPa3WTh
C TTOMOMIBI0 MpeoOpa3zoBaHusl MpaBoil dactu Moaenu. OIHAKO UMEET
CMBICT MpeoOpa3zoBBHIBATh M JIEBYIO 4acTh. Tak, B JHTEpaType Mo
aHaJM3y MaHHBIX MPUHATO HA3BIBaTh cesazyrowel gyukyuei (link func-
tion) Takyro (QyHKIIHIO g, JUII KOTOPOH CIPaBEIJIMBO COOTHOIICHHE

g = a+ B x +B,x+... +BX.
Ecan g — ToxknectBennas ¢ynkuus (g(U) = U, identity link), To
TOJBKO YTO HANMCAHHOE COOTHOILICHHE MpeBpamaeTcss B OOBIYHYIO

perpeccuto. Ecan xe g — ato norapudm (log link), To momyyaem To,
YTO HA3BIBACTCS JIO2AUHELHOU MOOEbIO:

log (u) = o+ B, x, +B,x+ ... +BX.

[IpeumymiecTBO MCIONBb30BAaHMS JIOTIUHEHHOW MOJENH 3aKJI0-
4aeTcsi B TOM, YTO OHa JAeT BO3MOXHOCTb CBECTH HM3YUEHHUE CIIOKHBIX
B3aMMOJICHCTBUI MEXIy HE3aBHCHUMBIMU MEPEMEHHBIMH (T.€. TOA00p
TaKUX TPOU3BEACHUIN X-OB, KOTOPBIC JCIAIOT aJICKBATHONW PEalbHOCTH
HCIIOJIB3YEMYI0 MOJIEb; BBIIIE MbI TOBOPUIU O BaXHOCTH U TPYIHO-
CTH pEUICHUs 3TOW 3aJlauu) K MOUCKY KO3()UIMEHTOB NTUHEHHOU
3aBUCHMOCTH (IMOCKOJBbKY JOoTapu(M MpOU3BEICHUS PaBEH CyMMe
norapu¢pmMoB).

Oco0yr BaXHOCTh UMEET TaK Ha3biBaeMas JIOruT-cBs3b (logit link),
koraa ¢GyHKIus g sBisgeTcs QyHKIUEH BHIA:

1

9(n) = log -
-p
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O6o6menHas JTWHEHHAS MOJCITH MPU MCIOIH30BAaHUN TaKOW CBS3U
Ha3wsIBaeTCA noeum-moodenvio (logit model). DTta Momens wrpaet
OOJIBIIYIO POJIb B TEX CIIy4Yasix, Korga Y — TUXOTOMHUYECKas IIepeMeHHaSI.
Ucnonp3ys BBeJCHHBIC BbINe 0003HAYEHHS (P — JOJS CIUHHIHBIX
sHauenuit Y, a q = (1 — p) — mois HyJIeBbIX 3HAYCHMI TOTO JKE TIPU3HAKA)
MOXHO CKa3aTh, YTO 3/IeCh

P
q
Hpyrumu cnoBamu, GpyHKIHA g SBISETCS JOTapu(MOM OTHOIICHHS

npeobiamanus. Hike amga mpocToTsl OyneM mpenmnoiaraTh, YTO y Hac
TOJIEKO OJIMH Npu3Hak X. YpaBHeHHE BUIA

g(n) = log

og M = o+ B X
I-p (X)

HAa3bIBACTCS J02UCMUUECKOU pecpecCUOHHOU (yrKyueli. BaXXHOCTD ee
M3Y4YeHUs TPEJICTABIAETCS OUYEBHAHON (CKakKeM, I IPHUBEACHHOTO B
MpeapAyuX maparpadax nmpuMepa OHa MO3BOJIAET BBIBUTH MPUYHUHBI
W3MEHEHHS COOTHOIICHHS YWTAIONINX W HEYUTAIOMINX JAaHHYIO Ta3eTy).

He menee oueBHmHOUN SIBIsS€TCS BaXXHOCTH M3YUYEHWS M TaK Ha3bI-
BACMOU JIUHEUHOU 8ePOSMHOCHHOL MOOeau

p (X) = o+ BX

(IpUMEHUTENHFHO K TOMY K€ MPUMEPY, 31€Ch pedb UIET 00 M3MEHEHUU
JTOJIA YUTAOUINX Ta3eTy). 3aMETHM, 4TO, KOT/Ia HE3aBHCUMBIX TIEpPEMEH-
HBIX MHOTO, MOJOOHOTO pOJia YPaBHEHHUS COBHAJAIOT C TEMH, KOTOPBIC
OOBIYHO CBS3BIBAIOTCS C JOTJIMHEHHBIM aHAJIM30M (TaM B KadecTBE
3HAYCHUUM HE3aBUCUMOM MEPEMEHHON BBICTYHAIOT YaCTOTHI MHOTO-
MEpHOW TabIUIBI COMPSKEHHOCTH).

OnucaHHBIC MOJCIH SIBIISIOTCS OUYCHB ITOJIC3HBIMM IS COIIMOJIOTA.
Jns uHTEepmpeTanyuy MOJYYEHHBIX ¢ UX MOMOIIBIO PE3yIbTATOB MOXKHO
WCIIOJIb30BaTh ONMHCaHHBbIC B 11.2.6.4 mpuembl. OTinnuue OyJeT COCTOATh
B TPAKTOBKE TOT0, YTO CTOUT B JIEBOM UACTHU HANJAEHHOTO PErpecCUOH-
HOTO ypaBHEHHUs. JTa TPAKTOBKA OMPENEIACTCS TEM, YTO OBUIO TOJIEKO
YTO CKa3aHO HaMU. SICHO, 4TO HCIOJB30BAHHUE YIOMSHYTBIX MOJAENCH
pacumupseT Kpyr pemaembix ¢ nmomonisio HPA 3agau.



