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B03MOXKHOCTH M OrpaHHYEHHS] HEKOTOPHIX AJTOPUTMOB JMCKPHUMHHAHTHOIO AHAIM3a B MAECHTH(HUKALMU
0JIM3KUX BUIOB HA mpumepe JiecHbIXx Mbimeii Sylvaemus (Rodentia, Muridae). /I3esepun U. U., Jlamko-
Ba E. I. — Ha npumepe sMIupuuyecKHX JaHHBIX 00 M3MEHYMBOCTHU JIECHBIX MBILIEH M pe3yIbTaToOB
YUCJIEHHOTO MOJEIUPOBAHUSI 00CYXIAIOTCsI MPOOIEMbI UCITOIb30BaHUS TUCKPUMUHAHTHOTO aHaju3a
B IOCTPOEHUU aJTOPUTMOB HMICHTU(UKALMU OJM3KUX BUIOB MO MOP(HOMETPUYECKUM TMPHU3HAKAM.
Kak mpaBuiio, uaeHTUGULIMPYEMble TPYIIIbI XapaKTepU3YIOTCSI pa3HOM CTeNeHbIo cxoncTBa. OmHako
MO3TAIHOE TPOBEeAeHNE TUCKPUMUHAHTHOIO aHAJIM3a C LEJbl0 MAEHTU(GUKALMU CHadaja Haubolee
CBOEOOpa3HbIX BUAOB, a MTOTOM — BCEX OCTAJbHBIX, OOBIYHO HE COMEMCTBYET YAYYIIEHUIO TOYHOCTU
uaeHTHUKauuu. B GOBILIMHCTBE CiTyYaeB TUCKPUMUHAHTHBIN aHAIN3 11eJ1eCO00pa3HO MPOBOIUTD 110
00BbEAMHEHHBIM JaHHBIM, HE JIeJisi BHIOOPKY Ha MOArPYIIIIbI.

KnmodyeBble cloBa: IMCKPUMUHAHTHBINA aHanu3, MopdomeTpus, uneHtudukauus, Sylvaemus.

Opportunities and Restrictions for Some Algorithms of the Discriminant Function Analysis in
Identification of Closely Related Species: a Case of Wood Mice Sylvaemus (Rodentia, Muridae).
Dzeverin 1. 1., Lashkova E. I. — Empirical data on wood mice variation and results of numerical
modeling were used to discuss the problems of applying the discriminant function analysis in working
out the algorithms of identification of closely related species from morphometric characters. As usual,
the groups being identified differ from one another at different extent. However, step-by-step
identification (when firstly the most peculiar groups should be determined and then — the others) as
a rule does not increase the correctness of identification. In the most cases it is better to apply
discriminant function analysis to pooled sample without dividing it into subgroups.

Key words: discriminant function analysis, morphometrics, identification, Sylvaemus.

Benenue

B HacTosieil ctatbe paccMaTpUBAIOTCS HEKOTOpPbIE MPOOJAEMbl MPUMEHEHUS AUCKPUMUHAHTHOTO
aHajIM3a K OMOJIOTMYeCKUMM JaHHBIM. B KauecTBe MozebHOI B3sTa XOpollo u3ydeHHasi paHee (Jlamikona,
2003; MexckepuH u ap., 2005) BeIOOpKa JIECHBIX MBIIIEH ¢ TEPPUTOPUU YKpauHBI. B BBIOOpKe mpencraB-
JIEHBl BCE YeThIpe BUIA JIECHBIX Mblluell dayHbsl YKpauHbl (Sylvaemus uralensis, S. arianus, S. sylvaticus u
S. tauricus). Mbl OCTaHOBMMCSI Ha IBYX MpoOsieMax: KpUTepHsIX BbIOOpa 0oJjiee 3KOHOMHON Momenud u
BO3MOXHOCTH MPOBEACHMS] TUCKPUMUHAHTHOTO aHaJIM3a B JBa dTara.

Jlecubie Mbim Sylvaemus (Rodentia, Muridae ) mHTepecHbl Kak MOJAETbHBIN OOBEKT ISl arpodaiin
pasIMYHBIX MaTeMaTHUYeCKUX METONOB aHaiu3a MOPGOJOTMYECKO U3MEHYMBOCTH. [laHHAsT TPyINa BKIIO-
yaeT B ceOs (1o pa3HBIM OLIEHKaM ) OT 7 1o 9 mMopdonornyecku oueHb MOXOXuX BUIOB. HamexHyio nua-
THOCTUKY 3THX BHIOB O0ECNEUMBaIOT TeHeTHYeckue Metonbl. OrnpenesieHue BUAOBOM MPUHAMICKHOCTH IO
MOp(MOJOrMYecKM TMPU3HAKAM TakXe BO3MOXHO, HO TOJbKO IMPH YydeTe OOJIbIIOro 4YMcia MpU3HAKOB
OomHOBpeMeHHO. [1oaToMy Ajisi TOJydeHUsl HAIJISIAHOW KAapTMHBI Pa3MuMii JIECHBIX MBIILIEH B pa3Mepax u
dopme ueperna, a TakXe OLEHKU CTeeHH MOP(MOIOrHYecKoi AMBEPreHIMN BUIOB 1I€J1eCO00pa3HO MCIOJb-
30BaTh METOAbl MHOTOMEPHON CTATUCTMKHW, TPEXAE BCEro AMCKPUMMHAHTHBIA aHaiu3 (3aropogHIOK,
®enopuenko, 1993; JlaBpenueHko, JluxHosa, 1995; Jlamkosa, d3esepun, 2002; JlamkoBa u ap., 2005;
Reutter et al., 1999; Van Der Straeten, Van Der Straeten-Harrie, 1977).
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3amavya TMCKPUMHUHAHTHOTO aHaIM3a — OTHECEHME MPOM3BOJILHOTO 0OBEKTa K OMHOM M3 HECKOJBKUX
arpuoOPHO 3aJaHHBIX COBOKYITHOCTEH, HAITPUMEpP, TOTO MM WHOTO OpraHM3Ma — K OINpeaeicHHOMY BUIY.
Jns BBITTOJTHEHUs] 3TOW TPOLEAYphl BO3MOXHBI CaMble pPa3HOOOpPAa3HBIE aJTOPUTMBI, HO WMEHHO
MVCKPUMUHAHTHBIN aHAJIN3 TIO3BOJISIET HANTU ONTUMAaJbHbIE KpuTepuu uneHtudukanum (depsoun, 1983).
HMMeHHO MO3TOMY JaHHBIA METOM SIBJIsIETCsS] OMHOW M3 HauboJiee yMoTpeOUTeIbHBIX B GUOJOTMU CTaTUCTH-
yecKux mpouenyp. Kak mokasan moacueT myGauKaivii B BeAyIIUX OMOJIOTMYeCKUX XypHanax 3a 80-e Tombl
MPOLIIOr0 BeKa, AMCKPUMUHAHTHBIA aHAIM3 0Ka3ajcs MO YacTOTe MCIOJIb30BaHUSI CPEIU CTATUCTUYECKUX
METONIOB Ha BTOPOM MeECTE, YCTYIUB TOJBKO aHAIM3y TJaBHBIX KoMroHeHT (James, McCulloch, 1990). B
TTOCTIeYIONINE TOABI CUTYAINSI TIPUHIIUTTNAIBHO HE U3MEHMIIACh. JJMCKPUMUHAHTHBIN aHAU3 TIO-TIPEXHEMY
0OCTaeTCsl OMHUM M3 OCHOBHBIX METOMIOB B PEILICHUU 3a1ay Kiaccudukauuu (MOCTPOEHUE TUATHOCTUYECKUX
aJITOPUTMOB, KJTIOYE U T. I1.) U psiia MHBIX MPO0JeM GUOJIOTHHU.

OOGcyxmaemMble B CTaThe aJTOPUTMbI OCHOBaHbI Ha MCIIOJNIb30BAHWU JIMHEHHOTO AMCKPUMUHAHTHOTO
aHanu3a. Teopusi 1 METOAMKA TMPUMEHEHHUsT 3TOrO pasjeia CTATUCTMKU M3JI0XKEHBI BO MHOTMX CBOIKAxX U
MmocoOusiX, Kak Kiaccuueckux (AHmepcoH, 1963: ri. 6, 12; Kennmann, Creioapt, 1976: 1. 44), tak u Gonee
coBpeMeHHBIX (AfiBa3siH u np., 1989: pasn. 1; Adudu, Ditzen, 1982; Kiekka, 1989; CrnpaBounuk..., 1990:
1. 16). OcHOBHBIE TIPUHIUIBI AMCKPUMUHAHTHOTO aHa/M3a JETalbHO PAacCCMOTPEHbI B paboTax pa3HOro
YPOBHSI CJIOXHOCTH, TIPEMHA3HAYEHHBIX CIelMabHO it O6uosoroB (Jolicoeur, 1959: 284—287, 298—299;
Campbell, Atchley, 1981; Oxeddepc, 1981; depsowun, 1983; KommpiorepHas..., 1990). Baxusie acieKTsl u
MpoGyieMbl TIPUMEHEHUsI TUCKPUMUHAHTHOTO aHanM3a B OMOJIOTMM, OCOOEHHO B 3KOJOTUYECKUX UCCIEH0-
BaHMSIX, oOcyxnaioTcst B pabore . Ixeitmca u Y. Mak-Kamtoxa (James, McCulloch, 1990).

Bce BbluMClieHUsT B Hallleil CTaThe MPOM3BEAEHBI CTAHOAPTHBIMM METOHAMM C TTOMOIIBIO KOMITBIO-
TepHOU cucteMbl aHaau3a naHHbIX «STATISTICA», Bepcus 6 (StatSoft, Inc., 2001, CILA). [dnsa Kaxmnoit u3
Mojesnielt ObUIO OTIpe/iesieHO 3HAYeHUE CTaTUCTUKU Yuikca (N ). YpOBHM 3HAYMMOCTH Mopeneit (p) Obuin
OLICHEHBI TTyTEM arMpOKCUMAIIMKU 3Toi BeanunHbl ctatuctukoi @uitepa (F) co crenmensimu cBo6onsr dfl u
df2. Ha ocHoBe 3Tux Momenell OBLIA ITOCTPOECHBI KIaCcCU(UMKAIIMOHHBIE W KAHOHWYECKME (PYHKIIWHU.
[llaroBbie anropuTMbl BHIOOpA MPU3HAKOB B HACTOSIIIEH paboTe He ObLIM MCIOJIb30BaHbL: BO3MOXHOCTH U
OrpaHUYEHHUsT MX MPUMEHEHUST — I3TO OTHeNbHas, BeChbMa akKTyajlbHas Mpo6sieMa, KOTOPOMl MBI 31eCh He
KacaeMcsi. MojenbHble BBIOOPKM JJISl WLTIOCTPALIMM BO3MOXHOCTEM TO3TAITHOTO MPOBENEHUs AUCKPUMM-
HAHTHOTO aHalM3a ObLIM C(OPMHMPOBAHBEI C ITOMOIIBIO CHUCTEMBI TeXHWUYECKMX BbrumciacHuii MATLAB,
Bepcust 6 (MathWorks, Inc., 2001, CILIA).

Haim pekoMeHaalMy OCHOBaHBI HA OTIBITE MPUMEHEHUsT TUCKPUMUHAHTHOTO aHAIM3a K KOHKPETHBIM
HabopaM TaHHBIX. MBI He TIPETeHIYeM Ha aHAJIMTUYECKOEe PElLIeHUe MOCTABJIeHHBIX TTPOOJIEM.

Kanonuueckue nepemeHHble
U Kiaccu(pukanuonHbie GpyHKIUU

CoBpeMeHHBII JUCKPUMWHAHTHBIN aHAJIN3 MPEACTaBIsIeT cOO0i BeChbMa JIETalbHO
pa3pabOTaHHYIO CUCTEMY aJITOPUTMOB BBLISBJIEHUSI MEXTPYIIIOBBIX pasmuuunii. Kiaccu-
YeCKHUE aJITOPUTMBI JIMHEWHOTO IUCKPUMMHAHTHOIO aHaJM3a OCHOBAaHBI Ha MCIHOJb-
30BaHUM OJHUX M TeX XK€ MCXOMHBIX JaHHBIX U COIEpKaT OJHY M Ty K& WHMOpMAIIIO.
OpHako 3Ta MHGOpPMaLMs TIpeACTaBlIeHa B pa3HOM BHAE, M Ha NpPaKTUKE B PasHBIX
CUTyalSIX TIPEANTOYTUTEILHBIMU OKA3bIBAKOTCSI pa3Hble BApUAaHThLI aHaAIU3a.

Hanbonee 3KoOHOMHOE ONMUCaHWE MEXKTPYNIIOBLIX Pa3IMUMiA JAalOT KAHOHWUYECKUE
nepeMeHHbIe. Tak, eCliu UCCIENYIOTCS pa3IMuurs MeXIy n TPymIaMu, To Bca UHGOP-
Malus 00 3TUX Pa3IUYMSIX, JTOCTYIHAs JUHEWHBIM MeTOoAaM aHaju3a, MOXET ObITh
MpeacTaBieHa B BUIe N—1 JTUHENHBIX GYHKUMIA. DT QYHKIIMU MOXHO pacCMaTpUBaTh
KaK CBOETO pojia MPU3HAKU, aHAJIU3UPOBATh WX, JaBaTh UM (DYHKIIMOHATLHYIO UHTEP-
MPETALNIO U T. 1. B 3TOM OTHOILIIEHUM KAaHOHWYECKHE TEPEMEHHbBIE BIIOJIHE aHAJIOTMY-
HBI TJIABHBIM KOMITIOHEeHTaM. [Ipu 3TOM B OTJIMYME OT TJIABHBIX KOMITOHEHT, KAHOHM-
yecKue MepeMeHHbIe MPEACTABIISIOT UCXOAHBIE HaHHBIE TAKUM OOpa3oM, YTO MWHU-
MU3UPYIOT BHYTPUTPYIIIIOBBIE PA3IUUMS M MAKCUMUSHUPYIOT MEXTPYMIITOBLIE, OyIy4Yn
TakKUM 00pa3oM BeChbMa IOJIE3BHBIMU ISl COAEPKATEJbHOM WHTEpHpeTaluyd TeX U
IPYTUX Pa3TAdMA.

Tak, ”MEHHO UCIOJIb30BaHWE AUCKPUMHWHAHTHOIO aHaIM3a B KJIACCUYECKOM HKC-
cnenosanuu I1. 2Konnképa M ero coaBTOPOB IMO3BOJIMIJIO BBLISIBUTH M KOJIMYECTBEHHO
0XapaKTepHu30BaTh OCOOEHHOCTHU CTPOEHUS M (PYHKIIMOHUPOBAHUS MO3Ta B Pa3IMUHBIX
oTpsigax miekonuTtawuux (Jolicoeur et al., 1984). JIucKpUMMHAHTHBINA aHAJIU3 MOXET
OBITH WCIIOJB30BaH I OINMHMCAHWUS TeorpadpmyecKoil M3MEHYMBOCTH (HAIIpUMEpP, B
pabore Jolicoeur, 1959). SIpkmii 1 MMeIONIMiI OTHIONb HE TOJILKO MJIIIOCTPAaTUBHOE



Bozmoscnocmu u oepanuuenus Hekomopwvix ancopummos... 65

3HaUYEeHUE MPUMEP MCCIEI0BaHUSI BHYTPU- U MEXTPYIIOBONM U3MEHUYUBOCTH B YeJIOBE-
YeCcKUX TMOMyJSILUSIX MyTeM MPUMEHEeHUs] KAHOHUYECKOTO aHajiu3a K aHTPOIOMETPU-
YeCcKUM JaHHBIM TipuBeneH B. E. epsouasim (1983: 146—149). B 11e;10M MOKHO KOH-
CTaTUPOBaTh, YTO KAHOHWYECKUN aHaJIM3 OTHOCUTCSI K YHUCIAY BechbMa HaAEXHBIX
WHCTPYMEHTOB B M3YYEHUU 3aKOHOMEPHOCTEN M3MEHUMBOCTH.

B 10O Xe BpeMsi KaHOHUYECKHME MepPeMEeHHbIE YaCTO HEeYyI0OHbI, €CJIM HY>KHO OIlpe-
JIEJIMTH TPYIIIIOBYIO MPUHAIJICKHOCTh IPOU3BOJILHOIO 00beKTa. B oOmeM ciydae ms
9TOr0 HYXXHO OMNpPEAEIMTh XapaKTepusylolliue JaHHbIM OOBEKT 3HAYEeHUS KaHOHUYe-
CKMX TlepeMeHHbIX (n—1 JUHEeHHBIX (YHKIMKI MO TpU3HAKaM O0beKTa), a IOTOM
BBIUMCJIUTD PACCTOSIHUSI JO N TPYIMNOBBIX LIEHTPOUIOB B N—1-MepHOM MPOCTpaHCTBE,
Jla ellle U ¢ MOMpaBKOM Ha HePaBHYIO YMCJIEHHOCTb IpyIN (BbIUMCIEHUE ellle N (yHK-
LIMii; OOBEKT CUMTAETCS] OTHOCSIIIMMCSI K TOM TpYINe, PacCTOSHUE 10 LIEHTpoMIa
KOTOPOH oKa3aJloch HauMMeHbIIMM ). TakuM o0pa3oM, sl OMNpeaeaeHUs] IPyInoBoOi
MPUHAIJIEKHOCTU OJHOT0 00BbEKTa HY>KHO MpojesaTh 2n—1 BecbMa CI0XHBIX pacueToB.
OnpenesieHWe TPyNIoOBON MPUHAIUIEXKHOCTU MO0 KAHOHUYECKUM TePEeMEHHbIM OKa3bl-
BaeTCs MO3TOMY BeCbMa I'pOMO3KON mpoleaypoit. He ciayyaitHO JaHHBINA aITOPUTM He
peaqru30BaH MPOrpaMMHO BO MHOTHX YIOTPEOUTENbHBIX KOMIBIOTEPHBIX CTATUCTUYEC-
Kux nakerax, B Tom uucie B STATISTICA.

Ha npakTuke, KOHEUHO, MOXKHO MpeHeOpeUYb YaCcThl0 KAHOHMYECKMX TTePEMEHHBIX
U WCMOJIb30BaTh TOJBKO MEpBble 2—3 M3 HUX. DTO MO3BOJISIET HECKOJBKO YIPOCTUTH
BoluMciaeHus1. I Bce ke Haubosiee ynoOHOM ISl AMAarHOCTUKW OObEKTa IpenacTaBJIsi-
ercs MoauduUKalus MeToa, Mo3BOJISIONIas TOCTPOUTh HA OCHOBAHUU MCXOIHbBIX NaH-
HbIX HA0Op M3 N KJaCCU(UKALUMOHHBIX (DYHKIIMMA, Kaxaass U3 KOTOPbIX MPeacTaBisieT
co00i1 OLIEHKY MPUHAIJIEXXHOCTU 00BbeKTa K olpeneneHHoi rpymie. IIpeamnonaraercs,
YTO OOBEKT OTHOCUTCSI K TOH TIpyIne, 3HaueHWe KIacCU(UKALMOHHONW (YHKIIUU
KOTOpOI 0Ka3aJIoCh HauOOIbLIMM. TakuM 00pa3oM, omnpeaeacHe IPYIIIOBOi IpUHAI-
JIEXKHOCTU MO KJIaCCU(PUKALIMOHHBIM (DYHKLIUSIM CBOJAUTCS K BBIYMCIEHMIO TOJBKO N
3HAUYEHUI, YTO HECOMHEHHO 0oJiee SKOHOMHO, €CJIU TPUHSITh BO BHUMaHUE CJIeIYyIO-
1IIee: a) UTOTOBBIN pe3ybTaT MPUMEHEHHUsT 00euX METOIMK OJMHAKOB; 0) BBIUYMUCICHUE
OIHOM KiaccuduKalMoHHON (YHKIMM TpeOyeT TeX Xe 3aTpaT, UTO M BbIUMCIEHUE
KaHOHWYECKOU MepeMEeHHOI; B) BHIOOp MaKCUMAaJIbLHOTO 3HAUYEHUS U3 N BApUAHTOB HE
MpeacTaBiIsieT HUKAaKO# CI0XHOCTH; T') (2n—1) mpeBocxoaut n, ecad n > 1.

HTak, mipu ompeneneHWM TPYIIIOBON TPUHAMJIEKHOCTH H3YyYaeMBIX OOBEKTOB
MpeAnouTUTe/bHee paboTaTh ¢ KiaacCU(bUKAMOHHBIMUA (QYHKUMSIMU, a HE ¢ KAHOHM-
YeCKMMMU MepeMeHHbIMU. BakHbIM UCKIIIOUEHUEM SIBJISIETCS, OJHAKO, CUTYallusl, KOoraa
n = 2 (HampuMmep, NpU pa3rpaHUYEHUU ABYX BUIOB WJIM TPU UIYYCHUM Pa3TUUUS
MEXIy caMliaMUd M caMKaMu ). B 3Tom ciiyyae KaHOHUUYECKUI aHanU3 CBEIETCS K 3Je-
MEHTapHOMY aJITOPUTMY AMCKPUMMHAHTHOTO aHanm3a. JJisg ormpeneneHus TPyIIoBOi
MPUHAIIEKHOCTU TPOU3BOJIBHOIO O0BEKTa MOCTATOYHO 3HAaTh 3HAYEHME MEXIPYI-
MOBOM TpaHULIBl WM BbIYMCAWTH 3HAYE€HUE NUCKPUMUHAHTHOK (yHKIMMU. Ecin oHo
oKaxeTcsl 0oJibllie 3HAYEHUST MEXTPYIIIOBOM T'PpaHUIbI, TO OOBEKT CleAyeT OTHECTH K
OIHOM rpyIlne, ecd MEeHbllle — TO K Apyroi. B aToMm ciiyyae Mcrojib3oBaHHUE KJIacCU-
(uKalMOHHBIX (DYHKIIWK ceOsl He ompaBabIBaeT.

ITosTanHoe NpoBEACHUEC TUCKPUMHUHAHTHOIO aHAJIM3a

Becbma 4acTo HEKOTOpbIE M3 TPYIII, KOTOPBIE SIBISIIOTCSI OOBEKTaMU ITMCKPUMU-
HAHTHOIO aHaju3a, 0ojee CXOAHBI MeXIy cO0Oi, yeM C ApyruMu rpynnamu. Tak, 1o
OOJIBIIMHCTBY MPU3HAKOB KEJITOropsask MbIIIb OTIMYAETCSI OT JIECHOM, MaJIOM U CTell-
HOIl 3aMeTHO OOJibllle, YeM OTM TpU BUAA APYr OT Ipyra. DTa AAaBHO M3BECTHAs
0COOEHHOCTh OTMEUYEHA U Y JIECHBIX MBbIlIe ¢ Tepputopun Ykpaunsl (Jlamkosa, 2003;
Jlamkosa u ap., 2005; MexckepuH, 1993). PazHast cTrereHb MeXTPYIIIOBOTO CXOICTBA
MO3BOJISIET CTPOUTh Mepapxuueckue Kiaccupukauuu (Hampumep, MeTogaMM Kiac-
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TepHOTro aHaim3a). OTmeabHas MpobieMa COCTOUT, OXHAKO, B TOM, HYXEH JIU ydeT
9TOM HWepapXuy B aJTropuTMaxX INCKPUMWHAHTHOTO aHaiam3a. [IpMMEHHMTENBHO K
JIECHBIM MBIIIIAM MOXHO TIPEIITONIOXUTh, YTO IIeIeCO00Pa3HO TTPOBOIUTE THATHOCTUKY
ocobeil poma, OCHOBaHHYIO Ha TIpUMEHEHWM AWCKPUMMHAHTHOTO aHajin3a, B IBa
stama. Ha mepBoM 3Tame ompenensieTcss MPUHAMIEKHOCTh 0COOM K OXHON M3 ABYX
TPYIN: K KPYMHbIM Mblam (S. fauricus) nnu K meakum (S. sylvaticus, S. arianus nnu
S. uralensis). Ecnmu oco0b OTHeceHa K IPYIIIIEe MEJKMX JISCHBIX MBIIIE, TO Ha BTOPOM
aTarne omnpenesieTcss, K KaKOMy KOHKPETHO M3 TPeX BUIOB OHA OTHOCHUTCS.

IlepBbiit aTanm MOXET OBITh OCYILECTBJAEH C MOMOIIBIO OAHON AUCKPUMMHAHTHOMR
¢GyHKLIMK, a BTOPOl — C MOMOIIbI0 Habopa U3 TpexX KilacCupuKaurMOHHBIX (HYyHKLUIA
(cMm. Boiie). TakuM 00pazoM, ISl onpeaeaeHus] BUAOBOIH MPUHAMLJIEKHOCTA MPOU3-
BOJIbHBIX 0CO0€M MOHAIO0UTCSI BIUMCIUTh 3HAYEHUSI B CpeAHEM IMPUMEPHO 3,25 pyHK-
Wi B TIepecyeTe Ha 0COOb, YTO Jaxke HECKOJIbKO MEHBIIE, YeM HYKHO ITPU BBEIYHMCIIC-
HUY MPUHAUIEKHOCTH 0COOM K OMHOMY M3 YeThbIpeX BUIOB B OAMH 3Tarl.

Tem He MeHee OITBIT TPUMEHEHHUS 3TOM CXEeMBI AUATHOCTUKNA K KOHKPETHBIM
JMAaHHBIM MO0 U3MEHYMBOCTU JIECHBIX MBbIIIEH MMOKA3bIBAaeT, YTO OHA MOYTU HUKOIJA He
MMPUBOINT K JIYUIINM pe3yabTaTaM, 9eM TpaaulMOHHas cxeMa. Kak rmpaBmio, pe3yib-
TaTbl OMNpeneseHUs] Ha IMEepBOM 3Tare OYEeHb HaJexkHble (IS HEKOTOPhIX HaOOpPOB
npusHakoB — gaxe 100%-Hbie ), 3aTO Ka4eCTBO pa3rpaHUYCHUsI TPEX BUIOB HA BTOPOM
9Tare OCTaeTCs MPEKHUM WJIM CTAHOBUTCS Jake XYAIINM, YeM TIpA paboTe C YeThIPhb-
Mg Bupamu. JIMuib WIS OTHEIbHBIX HAOOPOB MPU3HAKOB KAayeCTBO AUArHOCTUKU
HE3HAUYMTENIbHO yiydiraeTcs. OOl BRIUTPHIII OT MPUMEHEHUST IBYX3TAITHOM METO-
IUKM, €CIM OH BOOOIIe HabIoAaeTCsl, HEe MPEBbIIIAET HECKOJbKMX MPOLIEHTOB. Bo3-
MOXKHBIC TTPUYMHBI TAKOM CUTyallMM OOCYXKIAIOTCS najee.

CxkazaHHOEe MOXHO TPOWIIIOCTPUPOBATh KOHKPETHBIM MPUMEPOM: MCXOTHAS MO-
nenb gaHa B pabore E. M. JlamkoBoit ¢ coaBrt. (2005). B aroii paboTe onucaHo orpe-
IeJeHe BUIOBOM TIPUHAIUIESKHOCTH B3POCIBIX JIECHBIX MBIIIEH TT0 TPeM 3KCTePhepHBIM
npu3HakaMm (IJMHBI XBOCTa, CTYNMHU U yxa). IlogydyeHHass Monenb CTaTHCTUYECKHU
sHaunma (A = 0,079, F = 155,20, dfl = 9, df2 = 757, p < 10—4) u no3sossieT npa-
BWJIBHO OTIPEIEISATh BUAOBYIO MPUHAIEKHOCTb 93,7% ocobeii. Jlydie Bcero muarso-
CTUPYIOTCS KenToropibie Mbluu (97,6% ), Xyxe Bcero — cremnHble Mbiuu (71,4%).

Ecim pa3paboTaTth OBYX3TAITHBIM aJTOPUTM OTIpedeIeHUS] BUIOBOM TPUHAIIECK-
HOCTM JIECHBIX MBIIIEH IO TeM Xe TMpU3HaKaM, TO AUCKPUMUHAHTHAsA (DYHKIUS IS
nepsoro srama (A = 0,18, F = 466,66, dfl = 3, df2 = 315, p < 10—4) nossonur
NpaBWIbHO onpeaenatb 98,1% ocobeit, B ToM uyucie 97,4% MenKuxX MBbIIEd U
98,8% — xenroropibix. Habop kinaccudukalmoHHBIX (YHKIMIA AT BTOPOro 3Tama
(A =0,16; F = 72,20; dfl = 6; df2 = 290; p < 10—4) no3BoisieT NPABUIBLHO OINpPELE-
a9Th 89,3% wMbiiieit, B ToM uucie 94,5% S. uralensis, 64,3% S. arianus, 95,9% S. syl-
vaticus. I'toroBast (o ABYM MOMAEJSIM) HOJS TPABUIBLHO OIpPEIeTeHHBIX 0cobeil —
92,9%. Takum 00pa3oM, pe3y/IbTaThl IPUMEHEHUS ABYX3TAIIHOM METOAMKM OKa3alucCh
HE3HAUYUTEJIbHO XyIIITMMU, YeM TPH paboTe ¢ YeTHIPbMS IpymHIiaMu. DTO KacaeTcs Kak
BCEil COBOKYIHOCTU, TaK U B MEPBYIO ouepenb ocobeil S. arianus, uaeHTUGDUIUPOBATD
KOTOpBIe (BCJIEACTBUE CXOACTBA B pa3Mmepax Kak c S. uralensis, Tak u ¢ S. sylvaticus)
0COOEHHO CIIOXHO. [IByXaTaltHas TMarHOCTHKA MMEHHO 3TOTO BHUIA oKa3ajach HalMe-
Hee yIayHOW CPaBHUTEJIbHO C OAHOATAITHON METOAMKOM.

KayecTBeHHO cxomHbIe pe3ybTaThbl JaeT NMPUMEHEHUE IBYXITATHOW METOAVKU U
B JIpYyrux ciyyasx. B OOJbIIMHCTBE ciyyaeB pasiejieHue BbIOOPKM cpaly Ha 4eThbIpe
BUIOBBIC T'PYMIbI JaeT Jy4dlluil pe3ynabTar. OOBICHUTb 3Ty OCOOEHHOCTb M3yvyaeMoOi
IPYMIbl BUAOB MOXHO C TOMOIIbI0 cxeMbl (puc. 1). Ha aToii cxeMe mpeacTaBieHbI
pe3yabTaThl AUCKPMMUHAHTHOIO aHajau3a OTJIMYMI MEXIY YEThIpbMS YCJIOBHBIMU
BUIAMH, MOXOXMMM Ha BUIbI JIECHBIX Mblleil. OO03HaYeHBl KaK OTAEJbHBbIE 0CO0U,
TaK M LIEHTPOMIbI 4YeTbipex BUAOBBLIX rpymnmn (I—IV), a Takxke LieHTpoun YCIOBHOM
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rpyInbl, o0bearHsIoel nepBble Tpu Buaa (V). Kak u B peasbHbIX BHIOOPKaX JIECHBIX
MBIlIeit, BUI 4 OOdbllIe OTAMYaeTcs OT BUAOB 1, 2 1 3, 4yeM 3TH IIOC/IeTHHUE APYT OT
npyra. Ilpennoyiaraercsi TakxkKe, YTO BUJ 3 3aHMMAET MPOMEXYTOUHOE IOJOXEHUE
Mexay 4, ¢ oaHOI CTOpoHbl, U 1 U 2 — ¢ Apyroi. s MpOCTOTHl allpUOPHbIE BEPO-
SITHOCTM MPUHAMJIEKHOCTU ocobeil K TpymmaM mnpeanoaraioTcs paBHbIMU. Peliiatoliee
MPaBWJIO AWCKPUMMHAHTHOTO aHaju3a COCTOUT B TOM, UYTO MPOU3BOJbHAsI OCOOb
MOXeT OBbITh OTHECEHA K TOH TpyrmIe, K HeHTPOUIAYy KOTOPOi OHa pacrojiokeHa OJivxe
BCEro B IMPOCTPAHCTBE WTOTOBBIX IMEpPeMEHHbIX. Mbl BUAUM, UYTO JIs OOJIbILIMHCTBA
oco0eli 3To MpaBuJIo BbiNoJHseTcsl. KpoMe Toro, B OOJBLIMHCTBE CIy4aeB HET pa3HU-
1Ibl, YYUTBIBAETCS paccTossHue ocodbu Ao ueHtpouaa Buma I, II wnm I1I, wam xe no
o0benuHeHHoro LeHTpouaa V. Eciu ocobb nepBoro Bujaa 0uxe K HeHTpouny I, yem
K neHtpouay IV, To oHa Gamke U K LeHTpouay V, yem K LieHTpouay IV.

Tem He MeHee Mbl BUAWUM psi HEOE3bIHTEPECHBIX WCKIKOUYEHU. B oTAenbHBIX
cllyyasix paccTosiHMe ocoOu, MpuHamiexalleil Kk Buay 3, no HeHtpounpa IV Gonble,
yeM pacctosinue a0 ueHTpounaa II1, Ho MeHblle, yem 10 LeHTpouaa V. DTo, Kak Ipa-
BUJIO, abeppaHTHbIE OCOOM, Pe3KO OTJIMYAIOLIMECS OT TUIUYHBIX TpeacTaBUTEei
U3ydyaeMbIX IpyIn (Hampumep, ocodb A Ha cxeme), U, HAa00OpOT, MPOMEXYTOUHbBIE
0 CBOMM MpuU3HaKaM ocobu (Hampumep, ocodb B). JIByxatamHasi MeToaMKa oIpese-
JIUT BUJOBYIO NPUHAIJIEXHOCTh TaKUX ocobOeir olnboyHo. IIpoTuBomosoxHas
cutyauus (pacCTOSTHME 0COOM OJHOIO U3 TpeX OJM3KMX BUAOB 10 LieHTpouaa IV MeHb-
e, 4eM J0 LeHTpouaa COOCTBEHHOIro BMAa, HO OoJibllie, YeM 0 LieHTpouaa V; B
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Puc. 1. [IpyMeHUMOCTD ABYX3TAITHOW METOAMKYN TUCKPUMWHAHTHOTO aHAIN3a K COBOKYITHOCTH U3 YETHIPEX
c1abo paznmuyaroimxcst rpyni; 1—4 — ocodu yciaoBHBIX BUIOB: [V — 1eHTpouabl BHIOOPOK KaXIo0ro u3
9TUX BUIOB; V — ILEHTPOUJ TPYIIIBI Hanbojiee cxomHbIX BunoB (1—3); A, B — HempaBwibHO Kiaccuduim-
pyemble 0CoOH.

Fig. 1. The applicability of two-step technique in discriminant function analysis to the sample containing the
specimens from four poorly differing species: 1—4 — specimens of modelled species; [—IV — sample centroids
of each of these species; V — centroid of group of the most similar species (1—3); A, B — incorrectly
classified specimens.
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WIeHTU(hUKALIMYA TaKOW 0COOU OLIMOKY JOIYCTUT YK€ OJHO3TAITHAsd METOAWKA ) TIpe-
cTaBisieTcsl HerpaBaononooHoi. ITosToMy 3a cyeT yacTM HEMHOTOUYMCIEHHBIX abep-
PAHTHBIX M TMPOMEXYTOUYHBIX 0COOEei NByX3TalHash METOAMKA OKAa3bIBAeTCsI B OOIIEM
cllyyae MeHee TOYHOI, YeM OJHO3TarHasl.

Kakyro momio oO1ieit BEIOOPKM COCTaBST OIIMOOYHBIC OIIPENe/ICeHUs M KaK OHU
pacrnpenesaTcs MeXIy BUAAMU, — 3TO, KOHEYHO, 3aBUCUT OT KOHKPETHOM BHIOOPKU U
KOHKpETHOro Habopa IpM3HAKOB. B OOJBIIMHCTBE CJIydacB TOYHOCTH ONpPEAcIeHUS
JIIBYX3TalTHBIM METOAOM HMXKE Ha HECKOJBLKO MPOLEHTOB. B OTmeNbHBIX BEIOOpKaX, O
yeM yXe 1JIa pedb BBIIIE, MPUMEHEHHUE IBYXSTAITHOM METOAMKM Jajio TOT XK€ WIN
HETIPUHLUNWAJIBHO JIYYIIWI pPe3ysIbTaT, YeM OZHO3TAITHOM.

OnpeneleHHO peKOMEHI0BATh JBYXATAMHBIM METOMA, MOXHO, MO-BUAUMOMY, B TeX
cliyyagx, Korjga Bua 4 ommyaetcs oT 1, 2 1 3 HACTOJIBKO 3HAYMTEIBLHO, UTO CUTYalU,
omnucaHHasl BHILIE, B NMPUHLMIIE HeBOo3MoXHa (puc. 2). B aToM ciydyae omnpeneneHue
naxke adeppaHTHBIX 0cO0el He BBI3BIBAET HUKAKMX IIPOOJIeM, OMHAKO B ITIOJOOHBIX CITy-
yasix, CKOpee BCero, ornpeejeHre JIETKO OCYIIECTBMMO Jaxe 0e3 TMCKPUMUHAHTHOTO
aHanusa. TeM He MeHee, €C/IM O TeM WM WHBIM NMPUYMHAM JJIs TeX NMPU3HAKOB, JUIS
KOTOPBIX BBIMOIHSIETCS CUTYaLIMsI, IPOWJLTIOCTPUPOBAHHAsI Ha PUCYHKE 2, HY>KHO MpU-
OGErHyTh K JUCKPUMUHAHTHOMY aHaJIM3y, TO UMEET CMBICI MPOTECTUPOBATh ABYX3Tall-
HBIE MOJEIIN.

ITprMeHUTENBLHO K JIECHBIM MBbIIIAM JIOTUYECKM BO3MOXKHA €llle OJHA JBYXITall-
Has cxema MpOBeAeHUsI TUCKPUMUHAHTHOrO aHaju3a. Ha mepBoM 3Tame MOXKHO
pa3nenuTh BRIOOPKY Ha 3 TpYMIIbI, TIEpBasi M3 KOTOPBIX BKIIIOYAeT B cebsl ocobeit Buaa
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Puc. 2. [IpyMeHUMOCTD ABYX3TAITHOW METOAMKMN TUCKPUMWUHAHTHOTO aHAIN3a K COBOKYITHOCTHM U3 YETBIPEX
TPYII, OJHA U3 KOTOPBIX BECbMa 3HAYUTEIbHO OTIIMYAETCS OT OCTATbHBIX: 1—4 — 0COOM YCJIIOBHBIX BUIIOB.

Fig. 2. The applicability of two-step technique in discriminant function analysis to the sample containing the
specimens from four species, one of them extremely differs from the others: 1—4 — specimens of modelled species.
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S. uralensis, BTopast — S. tauricus, a TpeTbsl — ocobeil N1ByX BUIOB, S. arianus v S. syl-
vaticus. 9To0 00beAMHEHUE MOXHO OOOCHOBATb, BO-IEPBbIX, OOJBLIINM MOpPdOIOrU-
YeCKHUM CXOACTBOM IBYX TTOCJIEAHUX BUIOB, BO-BTOPHBIX, TEM, YTO OHU TaparmaTpuyHbI.
IIpn HeoOxomMMOCTH (HampuMep, B CITOPHBIX CIy4asix) Ha BTOPOM 3Tale MOXHO
WISHTH(UIINPOBATE M 0cobeil 3TMX BHIOB. OmHAKO TaKoW BapWMaHT IBYX3TAITHOM
METOAVKHN HeydadeH MO TeM XK€ COOOpakeHWSM, YTO M BapHaHT, OMMCAHHBIN BBIIIE.
Hcronp3oBaHne TakKoM METOONWKM TIPU aHAIN3¢ KOHKPETHBIX JAHHBIX TPUBOIMIIO K
3aMETHOMY YXYAIIEHWIO KauyecTBa MOJENIe TPaKTUIEeCKH BO BCEX CIyJasx.

Takum ob6pa3oM, IPU TTOCTPOSHUN MaTeMaTUUECKUX MOJIENIe TMarHOCTUKHA MOp-
GoIorMIecKr CXOMHBIX BUIOB MO KOJWYCCTBEHHBIM IMPpH3HAKaM B OOJBIITMHCTBE CITy-
YyaeB IIeJIecOO0pa3Ho Ccpasy HeIUTh M3y9aeMyl0 COBOKYITHOCTH Ha TPYIIILI, COOTBET-
CTBYIOIINE alIPHOPHO M3BECTHBIM BHIIAM.
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