YK 658
IIpyMHUMINAJIBHO HOBBIN METO
NeTePMUHHPOBAHHOT0 PAKTOPHOIr0 IKOHOMHYECKOT0 aHA M3

JIisi SKOHOMHYECKHUX pAacyeToB, OCHOBAHHBIX Ha 0OalaHCOBOW MOJenH U TPeOYIOImUX
0Cc000#1 TOYHOCTHU, B IKOHOMHYECKOW TEOPHUH U MPAKTHUKE, KAaK U3BECTHO, IPUMEHSIOTCS METObI
JETEPMUHUPOBAHHOTO ()aKTOPHOTO HSKOHOMHUYECKOTO aHanmm3a: MeTol uddepeHnaibHOro
VCYHCIICHUS, UHICKCHBIA METOJ| ONpe/esieHrs BIUSHUS (HAKTOpPOB Ha 000OMIAIONINI MOKa3aTelb,
METOJI IIEMHBIX IMOJCTAHOBOK, METOJ| MPOCTOr0 MPUOABICHHUS HEPA3OKUMOTO OCTAaTKa, METO]
B3BEIICHHBIX KOHEYHBIX PAa3HOCTEH, JIOrapu(MUYECKUH METON, METOJ KO3 UIIMEHTOB, METO.
JIpoOeHus pupaiieHus GakTopoB, HHTETPATBHBIM METOT OIleHKH (haKTOPHBIX BiusHMM [1, c. 119-
141; 2, c. 59-68; 3, c. 55-67; 4, c. 61-66].

Kaxx1ip1il U3 mepeuncieHHbIX BbIIIE METO/I0B UMEET CBOU HelocTaTku. [loaToMy HU ouH
Y3 HUX HE TO3BOJIICT KOPPEKTHO peIIaTh 33aavy OICHKU WHIMBHIyaILHOTO BKIIaga (akTOpOB B
001t pe3ynpTar.

B nmanHoOIli cTraThe, Ha MpUMEPE MYIbTUILTUKATUBHOW NBYX(paKTOpHOU Moaenu S=xy (cMm.
puc. 1) TpoaeMOHCTPUPOBAHBI HEJOCTATKU MEPEUUCICHHBIX BBIIIE METOJOB, a TaKXKE MPEIOKEH
0ojiee  COBEPILICHHBIN, TNPUHUIUIHUAIBLHO HOBBIM METOJ JIETEPMHUHHUPOBAHHOTO (PAKTOPHOTO

O9KOHOMHYCCKOI'O aHaJIn3a.
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Puc.l. MyabTHIVINKATUBHAA ABYX(aKTOPHAA MO/ieJb

! 24-neturo Moero coina Buxkropa nocssiaercs.



MyIbTUIUTHKATHBHAST MOJICTh TIPUBEICHA MHOIO B Ka4eCTBE MPHMEpa, MOCKOJIBKY paHee
M.U.bakanoB u A.[[.lllepemer 3adukcupoBanu: «... JTOOYIO MOJIETh KOHEYHOW (HaKTOPHOM
CUCTEMBbl MOXHO MPUBECTH K ABYM BHUJAM — MYJIbTUIUIMKATHBHOW M KpaTHOW. DTO yCIOBHE
MpeIonpeaeNsieT TO, YTO HCCIENIOBATENb MMEET JeN0 C ABYMsI OCHOBHBIMH BHIAMH MOJIEICH
(aKTOPHBIX CUCTEM, TaK KaK OCTAJIbHBIE MOJEIH — 3TO UX pasHOBUAHOCTMY |1, c. 133].

Meton auddepeHUMATBLHOr0 HcYUcAeHUusi. OCHOBHOM HEIOCTATOK ATOTO METOJa
3aKJIIOYaeTcss B TOM, YTO TPH €ro HCIOJb30BAaHUH OTOpAchIBAaeTCsl TaK Ha3bIBAEMBIi
«HEPA3TOKUMBIA OCTaTOK». OTOpackiBaHHE HEPA3JI0KUMOTO OCTATKa MPUBOAUT K MOTPEIIHOCTH.
OTa MOrpentHOCTh YMEHBIIACTCS B ClIydae, €ClIU MPUPOCT aHATH3UPYEMBIX (DAKTOPOB CTPEMHTCS K
Hymo (Ax—0, Ay—0). OgHako Ha TPaKTUKE 0OECIIEYUTh BHITIOJHEHUE dTUX YCIIOBUN MPAKTHUECKH
HEBO3MOJKHO.

NHaexcHbIid MeTO/ onpe/eseHusl BJAUSIHUSA (PAKTOPOB Ha 00001a0IUii TOKa3aTeNlb.
Bo-niepBbIX, WHICKCHBIC MOJEIH HE TO3BOJISIOT WCYHCIUTH 3HAYCHHUS HHJICKCOB B TEX CIydasX,
Korga Oa3ucHbIC 3Ha4YCHHS (aKTOPOB paBHBI HYIHO (xo = 0 u/mmu yy = 0). ITO CBSA3aHO C TEM, UTO
JICICHHe Ha HOJIb HEBO3MOXKHO. BoO-BTOpBIX, mpu pasznokeHuu 1o ¢dakTopaM aOCOTIOTHOTO
mpupocTa 00OOIIAOIIEr0 TMOKa3aTeNss Hepa3loXKUMBIA OCTAaTOK BKJIIOYAETCS B  IPHPOCT
000011ar01Iero MoKa3aTes JIMILIb 332 CYET OJIHOTO U3 aHAJIM3UPYEMBIX (PAKTOPOB.

Kakomy w3 (akTopoB  «JOCTaHETCS»  HEPa3lNOKHUMBIA  OCTaTOK  3aBHCUT  OT
MOCJIEZI0BATEILHOCTH UX ANMMMHUHUPOBAHHUS.

Metoa umenHbIX moacTaHoBOK. [IpoOnema Hepas3noKHUMOro OcTaTKa HE pelraercs U B
METO/]Ie LIEMHBIX MOJICTAaHOBOK. B HeM, TakKe KaKk U B HHJIEKCHOM METO]Ie, HEPA3JI0KUMBIH OCTaTOK
BKJIIOYAETCS B MPHUPOCT OOOOIMIAIOIMIEr0 IMOKA3aTelNs JIMIIb 332 CUET OJHOTO W3 aHAJH3UPyEMbIX
(dakTopoB. B wmrore, mpupoct 0000marpImero moka3arenas 3a CUYe€T COBMECTHOTO H3MEHEHUS
(haKkTOpOB MPUMHCHIBACTCS BIUSHUIO JTUIIb OJHOTO U3 (PaKTOPOB.

Kpome Toro, pe3ynbpTaT pemeHus 3a1adn 00 ONpeeIeHHH POIH KaXa0ro U3 (GaKkToOpoB B
W3MEHEHHUH 3HaueHHsI 00O0O0IIAONIeT0 TOKAa3aTeNss 3aBUCHT OT IOCIIEeIOBATEIbHOCTH TOACTaHOBOK
(onmumuHUpoBaHus) (akTopoB. B Merone IemHbIX MOJCTAHOBOK, TaKKe€ KaK W B HMHAEKCHOM
MeToJle, TO KakoMy U3 (aKTOpPOB «IOCTAHETCS» HEPA3IOKUMBI OCTaTOK 3aBHCHUT OT
MOCIIEZIOBATEILHOCTH UX AIIMMUHUPOBAHHUS.

MeTtox mnpocToro mnpudaB/ieHHsI Hepa3l0:KMMOro ocrarka. [lo-cymectBy OH He
OTJIMYAETCs OT MHJEKCHOTO MeTOoJa JJIs ciayyas aHajin3a aOCONIOTHBIX MPUPOCTOB 0000IIAOIEro
MoKasaresis, a Takke MeToJa IIeMHbIX NOJACTaHOBOK. CyTh €ro 3akjiiodaercs B TOM, YTO
HEPa3IOKUMBIA OCTAaTOK TaKXKe <JIOCTACTCS» JUIIb OJHOMY W3 MHOXXECTBA aHAIM3UPYEMBIX

¢daktopoB. Bmecre ¢ Tem, MeTronq He CHHMaeT Bompockl: «Kakomy w3 (akTOpoB JOIKEH



«JIOCTAaTbCA» HEPaA3NOKUMBIM ocTaTok? [loueMy MMEHHO 3TOMY (AKTOPY HOJKEH «I0CTaThCsD)
HEPa3JI0KUMBII OCTATOK?»

Jis Toro, 4roObl YHTH OT 3TUX BONPOCOB OBUIO NPEJIOKEHO HEpas3JeMMBbIA OCTATOK
JIETUTH MTOPOBHY MEXAY aHanu3upyeMmbiMu (akropamiu [1, c. 123]. OnHako B 3TOM cCilydae METO.
He oTBedaeT Ha Bompoc: «llouemy Hepa3loXUMBIH OCTAaTOK JOJDKEH OBITh pa3/ielieH MMEHHO
MIOPOBHY MEX/y aHAIM3UPYEMbIMU (paKToOpamMu?»

Metoa B3BellIeHHBIX KOHEUYHBIX pa3HocTeii. /1 MyTbTUIUIMKATUBHON JIBYX(aKTOPHOM
MOJIEI 3TOT METOJ IO pe3yJibTaTaM OKas3bIBaeTCs HMJICHTHYEH METOAY IMPOCTOro NpuOaBIeHHUs
HEpa3lokKUMOI0 OCTaTKa MpH JEJIEHWH 53TOr0 OCTaTKa IOPOBHY MEXIY aHalIU3UPYyEMBbIMU
¢dakropamu. COOTBETCTBEHHO, 3TOMY METO/Y NPHUCYIIX T€ XK€ HEAOCTATKU, YTO U METOJLy ITPOCTOr0
npubaBIIeHUs] HEPA3JI0KUMOTO OCTaTKa.

Jlorapupmuyeckuii meron. Jlorapudpmuyeckuid MeTOJ HE TO3BOJISET BBIYHCIHUTD
3HaueHus Kod(pQuUIMEHTa MPONOPIUOHATIBHOIO pacHpeneneHus aOCOJMIOTHOTO  IpHUpOCTa
0000MIaroIero mokasareiss B TeX Ciydasx, Korja Oa3vcHble 3HaueHUs (aKTOPOB PaBHBI HYJIIO
(xo =0 w/umu yo = 0).

Metoa xo3ppunuentos. Ilpu xo = 0, yo = 0 MeTox HE MO3BOJIAET NOTYUYaTh PELLICHUM.
Kpome TOro, HEKOTOpBIE HCCIIEIOBATENN CYHTAIOT, YTO HEJOCTAaTOK MeToAa KOA(PQPHUIIMEHTOB
3aKJII0YAeTCsl B TOM, 4TO «lIpu TOUHOM BBINOJHEHUH anredpandyeckux mpeoOpa3oBaHUi pe3yJIbTaT
CYMMapHOro BIUSHHUS (AKTOPOB HE COBHAJAET C BEIMYMHONM H3MEHEHHUS pPE3yJIbTaTUBHOIO
MOKa3aTels, MOJIYyYEHHOTO PsMbIM cueTom» [1, c. 128].

Meton npobGiaenusi mnpupamenuss ¢gakropoB. [lockonbky MeTon —IpoOICHUS
npupameHust (akTopoB MPEICTaBIsIeT co00i AanmpHelee pa3BuTHe MeToaa AuddepeHInaIbHOTO
UCYUCIIEHUS, TIOCTOJIBKY €My NPHUCYLIM M OCHOBHBIE HEJOCTAaTKU MeToja Au(pdepeHIUalIbHOrOo
HCYMCIICHUS YKa3aHHBIE BBIIIIE.

HNHTerpajabHblii MeTOA OLEHKH (AKTOPHBIX BJIHSIHMHA. DTOT METOJX, KaK H3BECTHO,
OCHOBBIBA€TCSI Ha CYMMHPOBAHMM MpuUpalleHud (yHKUMH, ONpeAenseMoil Kak dacTHas
IIPOM3BO/IHAs, YMHOXKEHHAs Ha NIPHpAIlEHUe apryMeHTa Ha OECKOHEYHO MaJjbIX MPOMEXyTKax [1, c.
129; 2, c. 64]. ABTOpbl HMHTErpajJbHOrO0 METOJa OLICHKH (PAKTOPHBIX BIMSHUN CUHUTAIOT €ro
HanOoyiee COBEpIICHHBIM. Tak, B YaCTHOCTH, OHH YTBEPXKIAIOT, YTO MHTETPaJbHBIA METO.
(akTOPHOTO aHaNMM3a SBIACTCS JAIBHEHIIUM JIOTHYECKHMM pPa3BHUTHEM MeToja ApoOJIeHus
IpUpameHnii (pakTOPHBIX MPU3HAKOB, a TOT, B CBOIO OYEpe/lb, CaM SIBWJICS JajIbHEHIIINM pa3BUTHEM
Mertona auddepenuuanbHoro ucuncnenus [1, c. 128-129]. bonee toro, onun ormeyarot, uto «B
CPaBHEHMU C APYIMMHM METOJaMU pPalMOHAIbHON BBIUMCIMTEIBHOW IMPOLENYpbl MHTErpajibHBIN
MeTOJ] (PaKTOPHOTO aHaIHM3a YCTPAaHWJ HEOJAHO3HAYHOCTH OLIEHKU BIHMSHUS ()aKTOPOB W MO3BOJIMII

MOJIyYUTh HambOoJee TOYHBIN pe3ysibTar. Pe3ynbTaTbl pacyeToB IO HMHTErPAJIbHOMY METOIY



CYHCCTBCHHO OTJIHNYAalOTCAd OT TOIO, YTO OACT MCTOA LCIMHBIX IMOJCTAHOBOK HIIN MOI[I/I(bI/IKaIII/II/I
nocienHero. Yem Ooubllie BeMMYMHA U3MEHEHUs (DAKTOPOB, TEM pPa3HHIA 3HAYUTEIBHEE... JTOT
METOJI OOBEKTHBEH, MOCKOJBKY HCKIHOYACT KaKHe-THOO MPEANOJIOKEHUS O poiu (HaKTOpOB 0
MpOBEACHUS aHaiu3a. B oTnmume oT ApYrux MeTonoB (aKTOPHOTO aHajHM3a MPH MHTETPaJbHOM
METO/IE COOII0IAeTCs TTOJIOKEHUE O He3aBUCUMOCTH (pakTopoBy [1, c. 132-133].

BMmecTe ¢ TeM, YBepEeHHOCTh aBTOPOB HHTETPAILHOTO METOJa B €r0 COBEPIICHCTBE HE
MOKET W30aBUTh €ro OT HEJIOCTAaTKOB. [IpUYMHON ATHX HEJAOCTATKOB SBIISETCS MPOLEAYpPa
HUHTCIPHUPOBAHUSA, ITOJIOKCHHASA B OCHOBY MCTOAA.

[IponemMoHCTpUpPYEM Ha KOHKPETHOM IPUMEPE, YTO MHTETPATIBHBIM METOJ, TaKKe KaK U
BCE pACCMOTPEHHBIC BHIIE METOJBI, HE peIaeT KOPPEKTHO MpoOJeMy pacrpeieicHus
HEPa3JI0KUMOTO OCTaTKa.

Tax, B COOTBETCTBUU C MHTETPATBbHBIM METOAOM (HOpMyIIbl pacuera (pakTOPHBIX BIUSHUN

st GyHKUMU z = f(x,y) UMEIOT CeIyIoIui BUI:

Az, = [ fldx, (1)

Az, = [ 1, dy, @)

rae Az - BausHuUE GaxkTopa X;

!

f. - 4acTHas MpOU3BOAHAs (PYHKIMU I10 X;
dx — nudpdepennman x;
Az, - BiusHue dakTopa y ;

!

S, -JacTHas npou3BoAHas PYHKIMH IO );

dy — nuddepennuan y.
Kak n3BecTHO, HHTErpaJl YUCICHHO PaBeH IUIOIIAH, TOKPBIBAEMOW OpAMHATaAMH IpaduKa

!/

’
( B maHHOM ciydae f, unu f, ) B OINpPENEIEHHOM MHTEpBAJeE.

B cBoro o4yepeab U3BCCTHO, UTO:

fx'zlimf(x—l—Ax’zz_f(x,y) , (3)
fy' zlimf(x’y—’_AZ)_f(x’y)' (4)
Ay—0 Y

Taxkum o6pazoM, pyHIaMEHTAIbHASI OCHOBA MHTETPAIBHOTO MeTOAa (DaKTOPHOTO aHAJIM3a
COCTOUT B TOM, 4YTO BECh MPHUPOCT 3HAYCHHUS OOOOIIAMOMIETO MOKa3aTelasl MOJHOCTHIO
pachpenensercs MexAy aHATM3UPYeMbIMU (DAaKTOpamMu W 3aBUCUT OT TPACKTOPHH, OTPAXKAIOIICH

M3MEHEHHE 3HAUEHUH ATOro IMOKaszaTeias B pe3ysbTaTe HW3MEHEHHUs 3HaueHui ¢akrtopoB. g



MIPOCTEHIIEro cilydas, KOIJAa TPAeKTOpUs MEXIy TodkaMu (Xxo, Vo ) u (x1, Y1 ) sBisercd
OPHEHTUPOBAHHBIM OTPE3KOM HPAMOM, KOHEuHble paboune (HOpMyJbl HMHTErPalbHOTO METOJA

CCTCCTBCHHO HpI/IO6peTaI-OT CJ'IGI[YIOH_[I/Iﬁ BUA:

Az=Az +Az,, )
AZX:yo(xl_xo)+(XI_XO)2(yl_yO); (6)
Az, = xy (3, — yo) + (x; =x)( = ¥o) . 7)

2

Hetpyano 3ameTuTh, 4TO B JaHHOM clydyae Takke, KaK M B METOJE MPOCTOro
npuOaBIIeHUs] HEPA3JIOKUMOTO OCTaTKa M B METOJE B3BEIICHHBIX KOHEUHBIX pa3HOCTEH,
HEPAa3JOKUMBII OCTATOK JEIMTCS MOPOBHY MEXKIYy aHAJIM3UPYyEeMbIMH (akTopamu. B KOHEUHBIX
pabounx ¢opMmynax HWHTETPAIBHOTO MeETOJa ISl MYJIBTHUIUTMKATHBHBIX TpeX(aKTOPHBIX,
4eThIpeX(PaKTOPHBIX U MATU()AKTOPHBIX MOJIENEH HEPa3I0KUMBIA OCTATOK TAKXKE JEJIUTCS TOPOBHY
MeXIy aHanuzupyeMbiMu gaktopami [1, c. 138-139; 2, c. 65].

[Tpoananusupyem, ACHCTBUTEIBHO JIU PACIpeesIeHHEe HEPA3I0KUMOTIO OCTaTKa IMOPOBHY
MEXIy aHAIM3UPYEMbIMH (DaKTOpaMH SBJISETCS KOPPEKTHBIM. JIJIsi 3TOTO paccMOTpUM TpHU
MPSIMOYTOJIbHUKA, OOJiamatomue paBHOW Iwiomanelo S (ecm. puc. 2). Ilo cyru, »tH Tpm
MPSIMOYTOJBHHUKA OTPAXKAIOT YaCTHBIE CIIy4Yau PElIeHUs 3a/layll OLICHKH WHAMBHIYyaIbHOTO BKJIaJa

KaKI0ro 13 (pakTOpoB B MPHUPOCT 3HAUEHHUS OOOOIIAIOMIETo IMOKaszaTess IJs CHUTyalluil, Korjaa

Curyauus I: y>x Curyanus I1: x=y Curyauus II: x>y
S=x0
S=x),
S=x
Vi 33
W2
V3
X1 X2 X3
Puc. 2. Tpu cutyanum, B KOTOPbIX «BKJIa1» (aKTOPOB B 001IHI1
pe3yabTaT NPUHIUNHAIBLHO Pa3jin4yaeTcs




xo=yo=0. Ilpu BBHINOJHEHWHM OTOTO YCIOBHSA, pacCMaTPUBAEMBIE TpPU MPSIMOYTOJHHHUKA
MIPEIOCTABIIAIOT COO0I0 HEPA3IOKUMBIA OCTATOK B YHUCTOM BHJIE.

AHanu3upysi pUCYHOK 2 HETpyAHO OOHapyxuTh cienywoimiee. B curyamum [ Bkiaa
¢dakTopa y; B OoOmHUH pe3yabTaT S 3HAYUTENBHO Ooublne BKiIaga ¢akropa x;. B curyanmu 11 Bkman
(dhakTopa x, B o0Ommii pe3ynbTar S paBeH Bkiany daktopa y, . B curyamuu I Bkinan dakropa x; B
o0mIMii pe3ynbTar S 3HaYUTENbHO OoNblIe BKIaaa ¢akropa y;. TeM He MeHee, HECMOTpPS Ha CTOIb
OYECBUJIHYI0 HEUICHTUYHOCTh ITHX TPEX CHUTYalMi, MHTETPAIbHBIH METOJ] OLEHKH (PaKTOPHBIX
BIMSHUH Ha OCHOBAaHMU TPOLEAYpPHl HHTETPUPOBAHHS 110 TPACKTOPUSAM JUAroHalell dSTHX
MPSIMOYTOJIBHUKOB BO BCEX TpEX CHUTyalusix OyIeT MPHUBOAUTH K OJHOMY M TOMY K€ BBIBOIY:
«Bxnaa xaxnoro u3 1Byx (pakTopoB B OOIIUN pe3ysbTaT YUCIEHHO paBeH». [0cKoiIbKy AHaroHanb
JT1000r0 MPSIMOYTOJNBHHUKA NIEIUT €ro IUIOIa/b MOIMOoJaM, TO JPYroro pPelIeHUs HHTETPalbHBIH
METOJ 1aTh U HE MOXKET.

Taxum 00pa3oM MPOJEMOHCTPUPOBAHO, YTO MHTETPALHBIA METOJI HE PEIIaeT KOPPEKTHO
po0sieMy pacrpeieleHusl Hepa3IoKUMOTo OCTaTKa MKy aHATU3UPYEMbIMU (DaKTOpaMH.

Kak oueHuThs MHIUBUAYATHHBIA BKJIAJ KaKIOW M3 CTOPOH X U ) B OOLIMIl pe3yabTaT
S=xy?

Jns perienus 3Toi 3aaauu paccMoTpuM npsimoyronbHUK ABCD co ctoponamu AB = y,
AD = x u momanpo S=xy (cM. puc. 3). O4eBUIHO, YTO BKJIA] KAXKIOW U3 EPEMHOKAEMBIX CTOPOH

B 001IMi1 pe3ynbTar S OyIeT 3aBUCETh OT €€ ITTHHBIL.

B C

X

Puc. 3. [IpAMOYToJIbHMK CO CTPOHAMMU X U




Paznenum mnomans S npsmoyronsauka ABCD nuaronansio BD Ha 1Ba mpsIMOYTOJIBIHBIX

tpeyrojbarka: ABD u BCD. SIBnsiercst o4eBUIHBIM, YTO:
1
S4sp = Spcp = S* :55 . 3

PaccMoTrpuM mpsmoyrosbHblii  TpeyroapHuk ABD. B cooTBercTBUM € TeopeMoii

X
[ugaropa nmuna cropasl BD pasua +/x°+y> . B cBoio ouepedb, cos o =

Y

Jxi+y? '

Jnuna orpeska AE paBha:

cos B =

AE =Xxcos f =y cos a. 9)

Jnuna orpeska BE paBHa:
BE =y cos p. (10)

Jnuna otpeska ED paBHa:
ED =xcos a. (11)

[Tmomans Tpeyronsauka AED paBHa:

(xcosa)(ycosa) xycos’o  Scos’a

Suep = 8% = > ) > (12)
ITnomane Tpeyronsuuka ABE paBHa:
xcosP)(ycos xycos’ B Scos’
2 2 2
HetpynHo oOHapyXHTh, 4TO
2 2
Sapp=Suep + Sape = S * + 8% = Scozs %y SC(;S B (14)
B cBoro ouepens:
S = 2Supp = 2S.* + 28,* = S cos’a, + S cos’P. (15)

[Ipunss, uro 25.* =S, n 2S,* =S, n noacrasus B popmyity (15) 3HaueHus cos o u cos f,

BBIPAXKCHHBIC YCPC3 UIMHBI CTOPOH MPAMOYT'OJIbHUKA, IMOJIYUYHUM:
2
X

x*+y° X'+

2
+s—2 (16)

2

S=S, +8,=S

Takum oOpa3om, Bkiaa (hakTopa X B pe3yJbTaT MPOU3BEACHUS S=X) MOXKHO OINPEACISITh
o gopmyre:

2
X

1 S
En ~=S — = - (17)
Y 1+y/2 ler/2
X X

S =8




B cBoro ouepenp Bki1aJ akTopa y B pe3yibTaT MPOU3BEACHUS S=X) MOKHO ONpPEIENSTh

o ¢opmyre:

2
S, =S =

1 S
——=5—; =— . (18)
oty x/2+1 x/2+1
y y

Herpynno o6Hapyxuth, uto dopmynsl (17) u (18) mpencraBisioT coOoil perieHue
npobJeMbl pacneperesieHUs HEepas3IoKUMOro OCTaTKa JJisi MYJIbTUIIMKAaTUBHOM NBYX(aKTOpHOU
MOJIENIU B YaCTHOM CJIy4ae, KOraa X,=y,=0 .

Ecnu noaxon, 3a¢ukcupoBansbiii B popmynax (17) u (18), mpusHaTh KOPPEKTHBIM, TO HA
€ro OCHOBE, IOCJIEN0BATEIbHO JEHCTBYST B COOTBETCTBUU C JIOTMKOH, MOYHO C(OPMHPOBATH
NPUHIUIHATBHO HOBBI METOJ KOJIMYECTBEHHOM OLICHKM HMHAMBHUIYaJIbHOTO BKJIAJa KaKJOro U3
(akTOpOB B M3MEHEHHE 000OILIAIOIIEro MOKa3arens — «MeToj l'ajmacioka JeTepMHUHUPOBAHHOTO

(aKTOPHOTO 3KOHOMHYECKOTO aHAIN3a».

y A
S, = —=0)(; —0)
Y1 !
S :()Q) _0)0’1 _yo) S, = (xl _xo)(yl _yo)
Yo 1
S =06 =00, —0) S =04 —x)0;,—0)

v

0 Xo X X

Puc. 4. Ilnomann NpsAMOYIOJIbHUKOB U COCTABJ/IAIOLIIUE UX q)aKTopbl




Paccmorpum pucyHnok 4. Ha HeM n3o0pakeHo 5 npsMOyTOIbHUKOB, IUIONIAIb KaXI0TO U3

HUX ONpeJeieHa KaK MPOU3BEICHHUE IBYX COOTBETCTBYIOIIUX CTOPOH:

Sy =(x, =0)(», —0), (19)
Sy = (% =0} =0 (20)
S, = (x = %) = ¥o) 5 21)
S; = (x, = %)y, —0), (22)
S, = (x,—0)(», - 0). (23)

B kaxIoMm U3 3THX MATH OPSIMOYTOJBHUKOB YacTh IUIOIIAIU, MPUXOIAIIAsICS Ha JIOJIIO
OTHOM M3 NIByX NEPEMHOKaeMbIX CTOPOH MOXET OBbITh ompefeNeHa MpH TOMOIM (OpMYyII,
aHaslornyHbIX Gopmynam (17) u (18).

Hampumep, mist onenku Bkiiana mpupocta (x; — Xo) ¢dakropa X B UTOTOBBIM MPUPOCT
momaad AS (MTOTOBBIN MPUPOCT 3HAYCHUST 000OIIAIOIIETO TTOKA3aTels) HAaM HEO0OX0UMO, TPEXKIC
BCErO, BBIBUTH MPSIMOYTOJbHUKH, B KOTOPBIX OJHOM M3 CTOpPOH SBISIETCS BEIUYMHA

Ax =(x, —x,). Takux OpsAMOYTOJNBHUKOB JBa: S, M §;. 3areM B KaXIOM H3 OTHUX

IpsAMOYT'OJIbHUKOB H606XOI[I/IMO ONpCACINTL 4YaCTb IUIOIIAAH, MMPUXOIAIIYHOCA Ha HOJIO 3TOrO

nmpupocta (x; —xo) pakropa x:

2
AS,), =5, (x12 ) 7 =5 12 ’ (24)
(x; = x0)" + (3, =) 1+(y1_y0) ,
(x, —x,)
32
AS,. =S, (xlz %) =S, 12 (25)
(x; —x0)" + (¥, —0) 1_|_(y0_0)
2
(x, —x,)

Jns  UTOrOBOM KOJWYECTBEHHOM OIEHKH BKJaja mpupocta (x; — Xp) (paxropa x B
CYMMapHbIi IpUPOCT maomanu AS Heo0X0AuMO CIOXKUTh Iromanu AS, u AS, :

1 1

5 + 8, >
1+(y1_yo) , 1+(y0_0) ,
(x, —x,) (x, —x,)

CoOTBETCTBEHHO, AJIsl OLIEHKH BKJaaa npupocta (¥ — o) pakTopa y B UTOTOBBINA MIPUPOCT

AS. =AS, +AS, =S, (26)

momaad AS (MTOTOBBIN MPUPOCT 3HAYCHUST 000OIIAIOIIETO MTOKA3aTelIs) HaM HEOOXO0IUMO, TPEKIE
BCET0, BBIABUTH MPSIMOYTOJIBHUKH CO cTOpoHamMu Ay = (y, —y,). Takux mpsMOyroibHUKOB JBa:
S, n §,. 3areM B KaKJOM U3 3TUX MPSMOYTOJILHUKOB HEOOXOAUMO ONPEEIUTh YacTh IUIOIIAIH,

MIPUXOASIILYIOCS Ha JIOJt0 mpupocTa (¥; — )o) dhakropa y:



(J’1_y0)2 1

AS, = =S , 27)
Y @m0 r) (g —0) 41
=)
B 2
ASzy =S, (ylz Yo) 2 =S, 2 1 . (28)
(x; =x)" + (=) (x, —x,) ,+1
(Y —Yo)

Jlisi UTOTrOBOM KOJMUYECTBEHHOM OLIEHKU BKJaza nmpupocta (v —)o) Gpakropa y B

CYMMAapHBIH MPUPOCT IuIowann AS He0OX0AMMO CIIOKHUTD Iiomanu AS,, u AS, :

=5, ! +S ! (29)

(x0—0)2 ~ L +1 2(x1_x0)2 ~ L +1
V1 =) V1 =)

«Meron Tamacioka» wumeer (yHAAMEHTATIbHOE METOJOJIOTUYECKOE OTIWYHE OT
NPUMCHABIIUXCA B  IMPOLIJIBIX  CTOJICTUAX MCTOOOB JACTCPMHUHHUPOBAHHOI'O q)aKTopHOFO
HKOHOMHYECKOTO aHanu3a. [|Jis MyJIbTUIUTMKATHBHON ABYX(PAKTOPHOH MOIETH METOMbI MPOILIBIX
CTOJICTUH TMO-CyTH pellalid 3ajadyy HauOojee MOJHOTO pacHpeieiCHUs NPUPOCTa 3HAYCHUS
o0oOmmaroero mokaszaTelns MexAy JABYMsS COCTaBisIolMMU. CUUTanoch HEOOXOIUMBIM
BBIITOJIHCHUC YCJIIOBUA:

AS=AS +AS,, (30)
rae AS — npupoct 3HaueHUs 0000IIAIOIIEro TTOKa3aTes;
AS\ — 9acTh IpUpOCTa 3HAUYCHMsI 000OIIAOIIETO TTOKa3aTels, CPOPMUPOBABIIASCS 32

cdeT npupocra (X, — x,) pakTopa X B aHATU3UPYEMOM MIEPUOJIE;

AS,, — yacTp npupocTa 3Ha4YeHUs1 00OOLIAIOIIETO MOKa3aTes, CPOPMUPOBABLIAACS 32

cuet npupocta (y, — y,) pakTopa y B aHAIU3UPYEMOM MEPUOJIE.

B «merone [anmacroka JIeTepMHHHUPOBAHHOTO (PAKTOPHOTO SKOHOMHYECKOTO aHAIIU3a»
MPUPOCT 3HAYCHUsT 00O0OIIAIOIIETO MMOKA3aTelsl BIICPBbIC PACCMATPUBACTCS KaK PE3YJIbTaT He 08YX,
a yemalpex COCTABISAIONINX:

AS=(AS, +AS)+(S, +S,), (31)

rae AS, - 4acTh NpUpOCTa 3HAYCHUs 0000IAOIIEro MoKasaTels, cpOpMUPOBABIIASCS 32
cuet npupocra (x, —0) ¢dakTopa X B IPOLUIBIX NEPUOJAX;

AS, - 9acTh NpUPOCTa 3HAYCHHUs 0OOOIIAIOLIETO MoKa3aTels, CYOPMHUPOBABIIASCS 32
cuet npupocta (y, —0) pakropa y B IPOLLIBIX NEPUOAAX.

Herpynno yBumetp, uto dopmyna (30) oTpakaeT Wik BKJIAJ COOBITHI IMepHoia,
uaeHTUQUIMPYEeMOro Kak Hacrtosimiee, a ¢opmyna (31) momMumo BKkIaga COOBITHUI HACTOSIIETO

IIePHO/Ia, OTPAXKACT CIIE U BKIIAJ PE3yJIbTATOB COOBITUM NPOLLIBIX [IepuotoB (AS, u AS ).
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Takum o0pa3som, NPUHIUIHATbHASA HOBHU3HA «MeToaa I'anacoka
AECTePMUHHUPOBAHHOI0 (PAKTOPHOI0 YKOHOMHYECKOr0 aHAJIN32» 3aK/JII0YAETCHA B TOM, 4YTO B
OTJIMYME OT CYyLIeCTBOBABIINX PaHee METOJ0B AeTEPMUHUPOBAHHOIO (PAKTOPHOI0 aHAJIN3A, B
HEM MPHPOCT 3HAYEHHA 0000IIAIOLIEr0 IOKA3ATEJsl PaccMATPHBaeTcs He TOJAbKO KakK
pe3yJbTaT M3MeHEHHs (PAKTOPOB HCKJIIYHMTE/IBLHO B aHAJIM3MPYEMOM IlepHOAe, HO M KaK
pe3yabTaT U3MEHEHHs ITHX (PAKTOPOB B IEPHOAAX, IPEALIECTBOBABIINX AHAJIN3HPYEMOMY.

CymecTBoBaBIIME paHEE METOAbl HE YUYUTBHIBAIM BKJIAJ W3MEHEHMM HCCIIELYEMBbIX
(akTOpOB B MEpUONaX, MPEALISCTBOBABIINX aHAIU3UpyeMoMy. To ecTb, MO-CyTH 3TH METOJbI
HUTrHOPUpPOBAJIM  BKJIAJ  HIPOUIIBIX COOBITUH B PE3YJIbTATEI OKOHOMHUYCCKHUX  IIPOHCCCOB,
OCYHIECTBIIIEMBIX B HacTosmeM. JlocTtomHCTBOM Mertona I'amacioka [E€TEpMHHHPOBAHHOIO
(haKTOPHOTO SKOHOMUYECKOT0 aHAJIN3a SIBJISETCS TO, YUTO B HEM MaTEeMAaTUYECKU pealn30BaHa CyTh
BbIpaKeHUs: «be3 MpoNuIOro HEeT HACTOALIET0», UCTUHHOCTh KOTOPOIO HU Y KOI'O HE BBI3BIBAET
COMHEHUM.

@opmyJibl I pacueTra BEJIUYUH ASXO u AS ,, COOTBETCTBEHHO OyIqyT HUMETh

CIEAYIOIINNA BU!

—0)?
AS, =S, (JZO ) ~=S, ! . , (32)
(xg=0)" + (¥, —¥p) 1+(y1_y0)
(xo - 0)2
2
AS, =5, QO g = . (33)
. (x;, =x0)" + (¥, —0) (o, —x¢) 1
(¥, =0)*
HerpynHo Bugets, 4to
_ 2 _ 0 2
S, =AS, +AS, =5, TN g (607 (34)
) (xo=0)" + (¥, =) (X =0)" + (1 — )
B cBoro ouepenp,
o2 —_0)?
S, =AS,, +AS, =5, non) L, 0" (35)
(X, =x0)" + (¥, = 0) (x, =x0)" + (¥, = 0)
COOTBETCTBEHHO,
2 2
S2 — ASzx +AS2); — S2 (x12 x(]) - + ) (ylz yO) - (36)
(xl_xo) +(y1_yo) (xl_x0) +(y1_y0)
Ha pucynke 4 HETpyHO YBUIETh, U4TO
AS=S8+85,+S;. (37)
[ToncraBus Beipaxenus (34-36) B popmyiy (37) momyuum:
AS =(AS, +AS, +AS; )+ (AS, +AS,, +AS,). (38)
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TakuMm oOpa3om, IpUPOCT 3HAYEHHUS] O0OOOIIAIOIIErO MOKA3aTeNlsl, MOKHO Pa3IoKUTh Ha
uiecms DIEMEHTOB, W3 KOTOPBIX IIEPBBIE TPU OTPAKAIOT BKJIAJ H3MEHEHHH ¢akTopa X, a
MOCJIEAYIOIINE TPU — BKJIAJ U3MEHEHUH (hakTopa y .

[TponeMoHCTpUpYeM Ha KOHKPETHOM IpPHMEpE pa3iuyusi B pe3yJbTaTaX pacueToB IO
OLIEHKE BKJana (aKkTOpPOB B COBOKYITHBIA PE3YJbTAT, MOJYYEHHBIX NMPU TOMOIIM HHTETPAIHLHOTO
MeToza u «MeToxaa I'anacrokay.

Jonyctum B 0a3MCHOM MEPUOJE CTOMMOCTh CAMHUIIBI MPOMYKIIMU COCTaBIsIA Vo = 2,5
I'pH./IIT., @ 00bEM BBIITYCKaeMOW MPOIYKIIMU COCTABIUI Xo = 1,1 mMuH. mTyk. B oTueTHOM mepuone
3HAYCHHUsI aHATTM3UPYEMBIX MOKa3aTeseil COOTBETCTBEHHO COCTaBWIW: )y = 2,7 rpH./IT. 1 X = 1,3
MJIH. ITYyK. OOBEM MPOIYKIIMU B CTOMMOCTHOM BBIPAYKCHUH COCTABIISIL:

B 06azucHoM nepuoze - S, = x, x ¥, =1100000x 2.5 =2 750 000 rpH.;

B OTYETHOM nepuoze - S, = x, x y, =1300000x2.7=3510 000 rps.

ITpupocr MIPOYKLIUH B CTOMMOCTHOM BBIPAKCHUU COCTaBUII

AS =8, =8, =Xy, —x,¥, = 3510 0002 750 000 = 760 000 rpn.

Heo6xonumo otBetuth Ha Bompoc: «Kakas dwacTe mnpupocTa MPOAYKUUH MOTy4YeHA
Omaromapsi MPUPOCTY CTOMMOCTH EJUHMIBI MPOIYKIMH, a Kakas 4acTh,- Oyarofapsi MpUPOCTY
KOJINYECTBA BBIITYCKAEMOW MPOLYKIIHH ?)

CpaBHeHHUE pe3yJIbTaToOB pacuyeToB MPEACTaBUM B TaOnuyHOM Buje (cM. Tabu. 1).

Tabnuna 1.
CpaBHeHHe pe3y1bTaTOB
pacyeToB BKJIAJAA (P)AKTOPOB B COBOKYIIHbIN pe3y/bTaT
10 HHTerpajJbHOMY MeToAy U 1o Metoay I'anacioka
T'PH.
HNHTerpajbHbIii METON Metoa I'anacroka
dopmyna giag Pacuer Bxnaga npupocra | @opmyna giad pacuera Pacuer Bxaga mpupocra
pMy pup pMy p pup
pacueta Bkiaaa | (x, —x,) ¢pakropa x BKJIa/1a MPUPOCTa (x, —x,) ¢akropa x
IIpUpOCTa (x, —x,) ¢akTopa x
(x; = x,)
(dakTopa x
AS, = y,(x, — x,) + A%;O 5,050- 513;)100(:)03)0; )1(120(7)0020)5 ; AS. = (x, —xo)(zyl =70) ) a5 - 23700(;0;)):1100000)(2,7—2,5)
+w + 5 > o 1+ =20) (x Cx)? b+ ’ %300000—1100000)2
1 0
2 =500000 + 20000 = 520000 (1300000 -1100000)(2.5 - 0)
(O =x0)(yo — —0)?
1+(25-0)
1+(yo 0)/ (1300000 —1100000)°
—%,)° =40000+ 500000 = 540000
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dopmyna 1

Pacuyet Bkiaga npupocra

dopwmyia s pacyuera

Pacuyet Bkiaga npupocra

pacyera Bkiazaa | (y, —y,) dakropay BKJIaJa IpHUpocTa (¥, —»,) Gbaktopay
IpHPOCTa (»1 = ¥,) axropa y

=)

¢bakTopa y

AS, =x,(y, =)+

AS, =1100000-(2,7-2,5) +

(X, =0)(», —¥,)

(1100000 —0) - (2,7 - 2,5)

AS, = + , =
- - —0)> (1100000 - 0)*
+ (x; —x, )2(% -y + (1300000 110;)000)(2’7 23) = (X —0) o )2 +1 ( %,7 -2,5)° +
= = 1300000 —1100000)(2,7 — 2,5
220000+ 20000 = 240000 (x, = x,) (7, — o) Lo ) N27-25)  _
5 (1300000 —1100000) ‘1
(x, = x,) 41 (2,7-2.5)
(yl_yo) =0+0=0
; - ®opmyiia s pacuera Pacuer Bkiaga npupocra
BKJIaJla MIPUpPOCTa (x, —0) daxropa x
(x, —0) daxropa x
- - A - (¥ =03, =20) | a5, - (1100000-0):27-25) _
X o Y 1+(2,7—2,57
1+ =20) . (1100000 — 0)’
(xo =0)" 220000
- - ®opMyna s pacyera Pacuer Bknazna npupocra
BKJIa/1a IPUPOCTA (¥o —0) dakropa y
(yy —0) daxropay
] - A - (x, —x,)(y, —0) - __(1300000-1100000)25-0)
T —x ) (1300000 -1100000)° +1
! 0 (y _0)2 +1 (255_0)2
‘ =0
dopmyna nis Pacuet cymmapHoro dopmyna 11 pacyera Pacuet cymmapHoro Bkiaga
pacuera BKJIa/1a IIPUPOCTa CYMMAapHOT0 BKJIaJia IpUpocTa (pakToOpoB
CYMMAapHOTO (akTopoB npupocTa (pakTopoB
BKJIaZa
IpUpoCTa
(hakTopoB
AS = AS, +AS, | AS=520000+240000 = AS=(AS, +AS, )+ AS = (220000 + 540 000) + (0 + 0) =

=760000

+(AS, +AS))

=760000

Herpynno

BUJICTDH, 4qTOo

pe3ynbTaTthl  pacyeToB

no «mverony [amacroka

ACTCPMUHUPOBAHHOT' O (l)aKTOpHOl"O 3KOHOMHNYCCKOI'O aHa/In3a»» Ka4CCTBCHHO HWHA4YC OLICHUBAIOT

BKJIaJ (PaKTOPOB B U3MEHEHHE 3HAUECHUS 0000IIAIOIIET0 OKA3aTesl.

Bce marocel u MHHYCbl HOBOTO METOJa CHIC MNPCACTOUT BBIICHUTH B I[ElJ'IBHCﬁHII/IX

ucciaeoBaHusIX. BMecrte ¢ TeMm, yxke ceddyac OueBHMJIHA BakHash OCOOEHHOCTh ITOTO METoNa —

3aBUCUMOCTD PE3YJIbTATOB aHAJIM3a OT pa3MCPHOCTHU aHAJIN3UPYCMBIX q)aKTOpOB.
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