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AHHOTanusa

IIpegmer. [lyis aHaym3a Me3omMHAMUKM oOTpacienn 78 peruoHoB Poccuu
chopMMpoBaH KOMIIJIEKC U3 MOJeJieii TPEeHIOB, CpeIHeCpPOUYHBIX
OM3HEC-TIMKJIOB ¥ CE30HHBIX KOMIIOHEHT, OCYIIECTBJSIONINX aAJUTUBHO-
MYJIBTUIUTMKATYBHOE B3aMMOJIEICTBIE MEXKIY COOOI.

Lenn. IIpoBecTi KaueCTBEHHBIN U KOJMUECTBEHHbIII MOHUTOPUHT 3BOJIIOIINA
TPaeKTOpUii Me3OOMHAMMKM ITIOoKasareseid 12 OCHOBHBIX OTpaciel KaykIoro
permona ¢ 2005 mo 2017 r pmaad xapakTePUCTUKU OFHOPOMHOCTH,
YCTOWUMBOCTY U COAJTAHCUPOBAHHOCTM Pa3sBUTUSI 3TUX PETMOHOB, a TaKKe
UX TIePCIIEKTUBHOCTY [JI1 MHBECTULIMIA.

Metonposnorusi. HenuHellHOCTb Mopesiell Me3OAMHAMMKY U TPUHSITUE
mapagurmMbl SKOHOGM3MKM, a TakKe BBIIOJHEHHbIEe paHee aBTOpCKMe
9KOHOMETpUUYECKIE MCC/IeAOBaHMs PaCIIMPUIY BO3MOXKHOCTh TPUMEHEHUS B
KauecTBE TPEHJOB M3BECTHBIX pellleHui auddepeHIMaTbHbIX YPaBHEHMI
9KOHO(DM3UKM, W3BECTHBIX M HOBBIX (HEHOMEHOJIOTUUYECKUX MOelIen.
[leROMIIO3ULIMSI TPAEKTOPUI OCHOBHBIX TTOKA3aTesiel IMHAMUKMA PErMOHATbHON
SKOHOMMKM PeaiM3yeT U3BECTHbIE ¥ HOBBbIE aoAUTUBHO-MYJIbTUILIUKATUBHBIE
B3aMMOJENCTBMSI TPEHOOB, LIMKIMYECKOM ¥ CE30HHOM KOMITOHEHT. MeTombl
uaeHTudbuUKalMM, IMpuUMeHeHue OyTcTpena, po6GACTHOTO Crja>kKMBaHUS
MO3BOJITIOT MAEHTUOUIMPOBATh MOMEIM Me3OAMHAMMKM Ha BBIGOpKaX [0

" Crarbs IOArOTOBJIEHA 110 MaTepyaiaM KypHaia « DKOHOMUYeCKMii aHaius: Teopus 1 rmpaktuka». 2020. T. 19.
Ne 7. C. 1192 —1217. VccnemoBaHue BBINOIHEHO Mpy (GMHAHCOBOI Mopaepskke Poccuiickoro dhonma
dbyHmameHTaNbHBIX McCTemoBanmit, mpoekt Ne 20-010-00549.
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30—50 wHabmomeHuii 6e3 anpMOPHOIO 3HAHMS 3aKOHA paclpeme/ieHus
CTOXaCTUYECKOM KOMITOHEHTHI.

Pesynbrarbl. IlogTBepskaeHa BO3MOKHOCTh IIpUMeHEHMs (aleKBaTHOCTD)
Mapagurmbl SKOHODU3MKY IJI1 aHAIM3a TPEHIIOB Me30NVMHAMUKMU OTpaciieit, a
IJSI  CpegHeCpPOUYHbIX IIMKJIOB Me30AMHaMMKM TIOATBepXKAeHa TIUIoTe3a
E. Caynkoro o MoIenuMpoBaHMM UX TpeMsl TapMOHMKAMM C HeKpaTHbIMU
yacroramu. O6G0CHOBaHbI U apoOMPOBAHbI METOABI MAEHTU(MMKAIMM OCHOBHBIX
Mofiesiell Me3OIMHAMUKM TIPEMMYIIIECTBEHHO B CBOOOAHON IMPOTrpaMMHOI
cpeme R. Bapuamyu BuOOB WM TapaMeTpoOB MOAEIEN PEeryIsipHBIX
KOMITOHEHT TPAeKTOPUM M CTPYKTYp MX B3aMMOLENCTBUS, OOHApYy>KeHUE B
CcMecH 3aKOHOB pacIipefiesIeHUI CTOXACTUYECKOM KOMIIOHEHTBI C «TSDKEJIbIMU
XBOCTaMM» PaCCMaTPUBAIOTCS KaK XapaKTePUCTUKM IBOJIIOIIMOHHOTO Pa3BUTUS
oTpacJie.

BeiBogbl. IlpencrasmisieTcs, 4TO MeTOHOJIOTMSI 3KOHO(DM3MKM, MpUMeEHeHMe
MIPeIJIOKEHHOTO MHCTPYMEHTapusl MO3BOJIAT (GOPMMPOBATh Oasbl 3HAHWI IS
(yHmaMeHTa/IbHBIX 3aKOHOB ME30IMHAMMUKM, B TOM YMCje IJS1 BBISBIEHUS

KiioueBnie ci1oBa: IIPOCTPAHCTBEHHO-BPEMEHHbIX OCOOEHHOCTEN IUKJIUYHOCTU PasBUTUI
PermoH, SKOHO(DU3MKa, POCCUMCKUX PETMOHOB, [IJII OIEHKM YPOBHSI COAJIAHCUMPOBAHHOCTU U
SBOJIIOLIMSI, KOMITOHEHTbI ~ YCTOMUMBOCTM PETMOHAJIBHOTO pasBUTHMS B CPEIHECPOUYHOM TepCIEeKTHBE
TpaeKToOpUn ¥ BBISIBJIEHUSI OMHOPOIHBIX PETMOHOB 10 JIJIMHE LIMKIIA.

© Usparensckuit jom PUUHAHCHI 1 KPEJIWT, 2020

s murupoauusi: CemenniueB B.K., Xmesnesa I A., Kopo6erikast A.A. [IpenjioxkeHust MeTOIOIOT UM
Y MHCTPYMEHTAapHsT SKOHOMM3MKM /11 aHaJIM3a Me30AMHAMMKIM OTpaciieil permoHoB Poccunt // dunHaHCh
u kpeout. — 2023. — T. 29, Ne 9. — C. 2096 — 2121.

https://doi.org/10.24891/fc.29.9.2096

[lepcnieKTUBBI TIPEONOJIEHUS] KPU3MCHBIX SIBJIEHUI CBSI3aHbI CO CTPYKTYPHBIMU
M3MEHEeHMSIMM IKOHOMMKM M MHHOBAILIMOHHBIM pa3BUTHMEM, (HOpMUPOBaHMEM U POCTOM
HOBBIX OTpacjiel IPOMBIIIIEHHOCTM Ha 6a3e HOBOIO TEXHOJOTMYecKoro ykiana. [lpu
peasiM3aly 3BOJIIOLMOHHOTO TIOAXOAA CJeoyeT OXMUIaTb, UTO Ha pa3HbIX YPOBHSIX
arperMpoBaHMs aHAIM3UPYEMbIX SKOHOMMUYECKMX ITOKasaTesel M Ha PasaNyHbIX CTaAysIX
CBOeM D9BOJIIOIMM JKOHOMMUECKass cuctema OygeT o6Jagarb pasauYHOU
YYBCTBUTEIBHOCTBIO U YSI3BMMOCTbBIO K BO3[IECTBUSIM (PAKTOPOB.

TepMuH «Me30ypoBeHb SKOHOMMKM» BOILIEJI B MUPOBOM HayuyHbI o6opor ¢ 1986 . [1], a B
paboTax POCCUMCKMUX SKOHOMMCTOB IIEPBOE YIIOMMHAHME O HEM OTHOCSIT (IO JAHHBIM
PUHII) x 1998 r. [2], TO ecTb ero MeTOHOJOTMS U MHCTPYMEHTapuil OTHOCUTEJIbHO
Ipyrux 6a3’oBBIX KaTeropuil SKOHOMMKY JTOBOJIbBHO HOBbBI, aKTya/IbHbI ¥ HaXOISITCS ellle B
craguu dopmupoBaHus. Me30ypoBeHb OOBIYHO CBSI3bIBAIOT C PETMOHAIbHOM SKOHOMMKOM
M OTPAC/ISIMU, HO K HEMY OTHOCSIT M SKOHOMMYECKME KJIaCTephbl, KOPIOpaluu U Apyrue
MHCTUTYThI MUKPOYPOBHSI, OIPENesISIoIe BO3MOXKHOCTb Pa3sBUTHS. SIBJISISICH OTKPBITOMN
CUCTEMOM, pEervoH TIOABepsKeH BJIUSHUIO UM BHYTPEHHUX, M BHEILIHMX Makpo- W
MMUKPO3KOHOMMUYECKMX (PAKTOPOB, BCJIEACTBME UErO HA HETO IMPOELMPYIOTCS KOIebaHus
[0 TOPU3OHTAIbHBIM (B pErnMoHaJbHOM pa3pes3e) U MO BepPTUKAJIbHBIM MepapxuuecKuM
YPOBHSIM 35KOHOMMKM. OIHAKO WMMITYJIbChI «PasBUTUSI CBEPXY», MHUIMUPOBAHHbBIE
«IIEHTPOM» U HampaBJisieMble «BHM3», 3a4aCTyl0 HEy3HaBaeMO M3MEHSIIOTCS, JOXOHs OO0
0OBEKTOB Me30- ¥ MMKpPOYpOBHel. B cBOIO ouepenb, «MHUIMATUBBI CHU3Y» HAJIeKO He
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BCEraa BOCIPMHMMAIOTCSI «HaBEPXY», C OOJIBIIIMM TPYIOM PACIIPOCTPAHSIOTCS U Ha Me30-
M MMKPOYPOBHM 3KOHOMMKM. OueBMIHA aKTyaJbHOCTb OOecIieueHusi BCeX «YpPOBHEN»
arperMpoBaHMsI IKOHOMMUECKMX TIOKaszaTeyieir OoJjiee TOUYHBIM TEOPETUUYECKUM U
MPaKTUUYEeCKMM 3HaHMEM 00 3SKOHOMMUYECKMX IIOKaszaTessiXx OTpacjiell Me30ypPOBHS
(manee — rokasatesein).

Mbl pasgesisieM, KakK MHOTME POCCUIICKME W 3apyOeskHble YyueHble, KOHIIEIIIO
106aJIbHOTO XapakTepa HEeJIMHENMHOCTY B MHHOBALMOHHOV 3KOHOMMYECKON IMHAMMKe
TIOKasaresieli Ha BCEeX YPOBHSIX arperMpoBaHMsi SKOHOMMKM, W3JIOKEHHbIE, Hampumep,
B paborax [3—5].

HudpoBusaimst S5KOHOMMUKM YK€ TaeT BO3MOKHOCTh OOpPabOTKM OOJbLINX AAHHBIX MJIS
dbopmMupoBaHMS HOBBIX 3HAHMI IO COAJAHCUPOBAHHOCTM M YCTOMUMBOCTU B
9KOHOMMYECKOM TIPOCTPAHCTBE M BO BpPEMEHM PasBUTUS TIPEONPUSTUIN, PErMOHOB
M MaKpOPErmoHOB, CTpaH M COIO30B MX B3aMMOMNEMCTBUI, a Takxke (GHOPMUPOBATH
SMITMPUYECKN TIOATBEPKAEHHbIE (YHIAMEHTaJbHble 3aKOHbI 3SKOHOMMKMU. CTemneHb
MX MHTErpalyy B SKOHOMMYECKOE ITPOCTPAHCTBO PErMOHOB OyAeT 3aBMUCETb KaK OT
MTOTyYEHMSI aIeKBAaTHbIX 3HAHMI HAa perpe3eHTAaTMBHOM KOJIMUECTBE PErMOHOB, TaK U OT
MTOITOTOBKM OM3HEC-CyOBEKTOB M OPraHOB BJIACTH.

B 2017—2018 rr. mpu HaiieM yd4acTuM OBbUIM BbITIOJIHEHBI MCCAENOBAHUS Ha TeMY
«/IHHOBaIIMOHHOE DPa3BUTME POCCUMCKUX PETrMOHOB B YCJIOBUSIX CAHKIMIA: OI€HKMU
BaAMsIHUS, nuddepeHIInalusg, BO3MOXHOCTHY oOIepexkaloilero pasButusi». HaumHanmu
MCCJIeNOBaHMUSI C ABYX OLIEHOK ITPOCTPAHCTBEHHOM 3BOJIONMM 12 OCHOBHBIX OTpaciiein
okOHOMMKM B 78 permonax Poccum. IlepBasgs u3 HMX OETEPMMHMPOBAHO OIEHMJIA
«TEKYIIYI» MMPOU3BOAUTEILHOCTh PETMOHOB, MaKCHMaJIbHO BO3MOXXHYIO IIPY TEKYIIIEM
ypoBHe TexHosorndyeckoro passutus B 2001 — 2015 rr. metomom DEA (Data Envelopment
Analysis) [6]. Ungekc ManMkBucTa pacipeznenni permonsl Poccun 1o yeTsipeM ypoBHSIM
MafieHnsT TPOU3BOAUTEIbHOCTM TpyHda, IPUYEeM €ero akTyaJbHOCTb ¥ HOBU3HA
3aKJIIOYAJINCh B CPaBHEHMM TeXHMUECKOU 3(PGheKTUBHOCTU B JOCAHKIMOHHbIN MepUO, U B
(dase BHelIHMX orpaHuueHui. BTopas oljeHka ompememia B TeX >Ke pernoHax
6oJjiee CJIOXHYIO B peanusaluy TEXHUUYECKYI0 3(PPeKTUBHOCTb «TPAaHUUIHON»
npousBoauTesbHocTu mertomoMm SSFA (Spatial Stochastic Frontier Analysis),
YUUTBIBAIOILIMM U CTydyalHble Bo3nencTBus Ha gaHHbix 2011 —2016 rr. [7].

K HOBM3He uMcciemoBaHUM MOKHO OTHECTM OOJIBIITYIO pasMEPHOCTb M yUeT HapsSay C
TpaAVLVOHHBIMM (dakropamyu (Tpyh, KanuTaa) [OOMNOJHUTENbHO 3(QeKToB TaKkoro
HETPUBUAJIBHOTO (haKTOpa, KaK PO3HMYHAS TOPTOBJISI C COCETHUMM PETVIOHAMM, ITOCKOJIbKY
OHAa B KOHEYHOM CUeTe CO3[aeT CIPOC Ha TexXHosioruu. B pesynbrare IpoBeIeHHOrO
MCCIeOBAHMS BBISIBJIEGHO, UTO OOILLeM TeHAEHIIMel SBJISeTCS CHVDKEeHME TeXHUYeCKOM
9 (GEeKTUBHOCTY B aHAJIM3UPYEMOM IIOC/Ie CaHKIUI IIepuomle, a TEeXHOJOTMYecKoe
pa3BUTHE PErMOHOB XapaKTEepU3YEeTCS] BbICOKOW M3MEHUMBOCTBIO U TEPPUTOPUATIbHON
reTepoOreHHOCTbI0. MOKHO TOBOPUTH O HECKOJbKMX THUMNAX U Treorpapuyecku
pacripefieJIeHHbIX TOSICaX PErMOHOB. PermoHbI ¢ caMbIM BBICOKMM YPOBHEM TEXHIYECKOM
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9 PEeKTUBHOCTM CKOHIIEHTpMpoBaHbl B 3amagHoy Cubupu, Ha Ypaje, B €BPONENCKON
yactu [IpuBoiskckoro m IOkHOro demepajbHOTO OKPYroB. PermMoHbl C HU3KOM
TeXHUYeCKOM 3 PEKTUBHOCTHIO TSTOTEIOT K 3araJHOM ¥ BOCTOYHOM rpanuiam Poccun.

OueBuanbix mnpeumyimiectB SSFA mepenq DEA g MHOruMX oOTpacijeil pervoHOB
He oOHapyskeHo. Data Envelopment Analysis pgaxe ©0oJiee omnpaBmaH [aJis
SHEpProreHepuUpyIoIlel, rasoBOil ¥ TeJEeKOMMYHMKAUMOHHOM oTpaciein. OQueBUIHBI U
orpannyenus SSFA: oH HeyCTOMUMB B OIl€HKaX CBOMX ITapaMeTPOB, YTO 3aCTaBUJIO
OTKa3aThCsl OT yyeTa TakuX (aKTOPOB, KaK MHBECTUIIMM B OCHOBHOM KamuTas, IOJS
3aHSTOrO HaceimeHusi u gAp. Kpome Toro, OH TmpeamnosiaraeT HOPMAaabHbIA 3aKOH
pacripefesieHusl CTOXaCTUMYECKOM KOMIIOHEHTbI B MOZEJSIX OTpacjell Me30AMHAMUKU B
permoHax, GopMupyeT JMIllb TOAOBbIE OlLieHKM HedddekTuBHOCTM. B 06emx olieHKax
OTCYTCTBYIOT ¥ aHQJIN3 MHHOBALIMOHHOCTM OTHEIbHBIX OTpacsei PerMoOHOB, U UX IMMPOTHO3
CEe30HHOCTM ¥ UMKJIMYHOCTM IIPOTEKAIOIINX B HUX SKOHOMMYECKUX ITPOIECCOB IJIsi
CpaBHEHMSI C OOILIEPOCCUMCKMMMU M MMUPOBBIMMU, KOTOPBIM MOIJIM ObI MCIOJIb30BaTh
aKTUBHbIe OM3HEC-CyObEeKTbl PErMOHOB M OpraHbl perrMoHajbHOM BiacTu. Kpome Toro,
MaJible BBIOOPKM M SKCIIEPTHBIE OLIEHKM HEeIOCTAaTOYHO PeIpe3eHTaTUBHBI, a YBeIMUYeHNe
KOJIMYeCTBa BpeMeHM aHa/M3a He OymeT BOCTPeOOBAHO B CUJTY 3a[€PsKKM IOJTyYaeMbIX
naHHbIX. [T09TOMY OBLIM BBIIIOJHEHBI ¥ PAOOTHI MO OIEHKE MOHMTOPMHIA MHHOBAIIMI Ha
peasbHbIX JAaHHBIX TPAEKTOPUIM €XEeMEeCSYHBbIX IIOKas3aTeJiell OTpacjeil pervoHOB,
npoBeneHa ux ampobaius. [IpusHaemcss, 4TO IpMMeHeHHas IMapagurMa 3KOHO(U3UKU
SIBUJIaCh [IJII HAc TPUITEpPHBIM 3(deKTOM Iocjie MHOTUX JIeT 3KOHOMETPUYeCKUX
uccienoBanuit. Ilouemy ke sSKOHO(M3MKA akKTyajbHa CEromHs, ajeKBaTHA JiM OHa
peayibHOM Me30IMHaAMUKe?

lekoMIIO3u1MsI TTOKa3aTesel CJIOXKHBIX CUCTEeM, K KOTOPbIM OTHOCUTCSI U Me@3039KOHOMMKA,
npenyoxkeHa B XVII B. P. JlekaproM Kak OCHOBHOM MeTOH MX aHajm3a. B Hacrosiiee
BpeMsl BO3MOSKHOCTM BBIYMC/IUTEIbHOM TEXHMKM TIO3BOJITIOT CUCTEMHO peayn30BaTh
6o/lee «TOHKYIO JEeKOMIIO3ULIMIO» Me30AMHaMUKu. 3apyOekHble 3SKOHOMUCTHI B
MocCJIeqHMEe TOMbI [JIsT pellieHus] MHOTUX 3a[au yyKe pasesisiioT KOMIIOHEHTbI TPaeKTOpuii
SKOHOMMYECKMX T[IOKasareyieil (TpeHAa, UMKIOB, CE30HHOW ¥ CTOXaCTMYEeCKOM) Ha
napuyajibHble (YacTMUYHbIe) KOMIIOHEHThI, pACCMaTPMBAlOT He TOJbKO JaHHbIE HAOIIOAEHWI
TpaeKTopMil TOoKasaTresieir, HO U JjorapudMbl OT HUX, Mpou3BedeHuUs] (Wi Jorapudmbl
OT X Ipou3BeNeHMi) OT HMX U J[Apyrue mpeobpasoBaHus. bosee TOro, Hapsgy
C KaHOHMYECKMMM aAJUTUBHBIMU WU MYJbTUIJIMKATUBHBIMU CTPYKTypaMu
B3aMMOJENCTBMUIM KOMIIOHEHT pacCMaTpuMBalOT U CcMellaHHble (aAAUTUBHO-
MYJIBTUIUIMKATUBHBIE) CTPYKTYPbl KOMIIOHEHT (TIapIMaIbHbIX KOMITOHEHT) TPaeKTOPUM.
YacTMyHO afeKBaTHOCTb TaKUX CTPYKTYpP B3aMMOAEUCTBUIM HaMM TOATBEPXKIEeHa B
MpaKTUKe MPOBEJeHHbIX MCCAeNOBaHNI U MPUHSTA IJIs1 AajbHeuIIero passutusi. MHorue
MIpUMepbl TpeficTaBieHbl B pabote [7]. «ToHKas JeKOMIO3UIMsI» [lesianach, Kak MpaBuiIo,
MOJ, HOBbIE 3ajauM: [JisI TPOBEPKM TeX WIM MHBIX Kay3aJbHbIX ITPEATIONIOXKEHUN
SKOHOMMYECKOM TeOpuM WM [Jisl TIOBBIIIEHMUS] KauecTBa YIPAB/SIONIMX BO3IECTBUIA.
[TonTBEpAMIOCH, UTO B ME30OMHAMMKE 33 CUET OTKPBITOCTU K SHIOT€HHBIM ¥ 3K30T€HHBIM
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(dakTOopaM BO3MOXKEH M <«IeTepPMMHMPOBAHHBI XaoC», M KoJyiebaTebHbI XapaKTep,
0COGEHHO TPY TIAHMPOBAHMM PEIlIeHMIi B TEPUOAbI TTaJEHNS WJIM POCTA SKOHOMUKI.

OKOHOMMUYECKYIO TEOPUI0 MOXXHO CUMTAThb MOJIOHOWM HAyKO, MCTOPUSI KOTOPOW IJINTCS
JUIIIb OKoJIo YeThipex BekoB (B 2020 r. ucnonuutcs 405 yieT co BpeMeHM BbIXOHA B CBET
nepBoii paboThl MO 3SKOHOMMYECKOM Teopun «TpakraTa MOIUTUYECKON 3SKOHOMUM»
MoskpeTbeHa), a UCTOPUSI MHOTMX TOUHBIX HayK, Harpumep, GU3UKMU, HACUUTHIBAET YysKe
6osee 24 BEKOB.

B skoHOMMUecKou Teopuy OObBIYHO IpeATioiaraeMbie 3aKOHbI (DOPMUPYIOT U3 M3BECTHBIX
IDAHHBIX 3@ OIpele/ieHHble Tepuonbl BpeMenu. Kiaccuyeckas craTuctuka Tpebyer
BbIOOpOK B 100 m Oonee HabmOAeHMI, TO €CTb MPU TPUBBIYHOM B POCCUICKOM
SKOHOMMYECKOM TPaKTUKE eXKeMeCSYHOM Iepuoe OIpoca «IepBUYHAS» BbIOOpKA
OaHHBIX OymeT ob6ecriedyeHa IPUMEPHO [EeCSIThIO TroaMM HaAOMIOOeHMIl, & TOPU3OHT
MPOTHO3a, PEKOMEHAYEeMbIi Kak TPeTb OT BBIOOPKM, [aJieKO He BCerga COOTBETCTBYET
OVHAMMKE PeabHbIX SKOHOMUUYECKMX MPOIIECCOB: C OJHOM CTOPOHBI, YCKOPSIETCSI HAYUHO-
TEXHUYECKMIA TTPOTpecc U peaym3yeTcs UmudpoBusalus SKOHOMUKH, a C APYTOM CTOPOHBI,
OCTaeTCsl 3HauuTeJbHas HeONpelNeJeHHOCTb B «IMEepPBMYHBIX» [JAHHBIX 3a CUeT
MOTPENTHOCTY UX U3MEPEHUN U Tepenaun, OKUIaHUs HOBOTO MUPOBOTO SKOHOMMYECKOTO
KpM31Ca, POCTA MOUTUYECKON TYPOYI€HTHOCTM B MUDE.

B «mepBuMYHBbIX» M B «IMOATBEPKIAIOIIMX» BbIOOPKaxX (M B (usMke, ¥ B 3SKOHOMMKE)
MPUCYTCTBME HEONpeaeJeHHOCTM 3a4acCTYI0 OIMUCHIBAIOT «yIOOHBIMU» IJIS
uaeHTUGUKALMM 3aKOHAMM paclpele/ieHUs] CTOXaCTUYeCKOM KOMIIOHEHTbI: [JiS OFHMX
CTPYKTYP B3aMMOENCTBUSI KOMIIOHEHT TPAeKTOPUM — HOPMaJIbHBIM, a JJISI APYTUX —
sorapudMmnIecky HOPMaJabHbIM WM KakuMM-TO MHbIM [8]. IIpu 3TOM, Kak mpasuo,
3aKOHbBI pacripefiejieHusi He MOTyT ObITb CTPOrO IIpOBepeHbl Ha BbIOOpKAX peasibHOM
SKOHOMMYECKOM MpakTuku. [loaToMy [Ji1 OTKasa OT TaKMX AaIlpUOPHBIX U YIOOOHBIX
MPENTOJNIOKEHNI ¥ TPUBBIYHOTO METOJA HAMMEHbIIMX KBaJpaTOB OIpPaBAaHO
UCIIONIb30BaTh pOOACTHbIe METOAbl CIJaKMBaHUS TPU  UAEHTUIMKALMKU, a TaKKe
npoienypsl 6yTcTpena, GOpMUPYIONIErO OOMOJHUTEbHbIE TCEBIOBBIOOPKM W3
OTHOCHUTEJIbHO MaJIOM MCXOTHOW BbIOOPKM, paHTOBble M (paKTajbHbIE CTATUCTUKU [IJIS
XapaKTepUCTUK TOYHOCTU MOZAEIMPOBAHMSI U MPOTHO3UPOBaHus [7]. DTU yciaoBus Gygem
CUMTATh HEOOXOOMMBIMM IIPU Pa3sBUTUM <«TOHKOJV JEKOMIIO3MLMM», TaK KaK IPU 3TOM
BBIOOPKM [JIS1 OLIEHKM TIapaMeTpPOB M Mep TOYHOCTM Me30AMHAMMUKY MOKHO YMEHBIIUTD
o 30—50 ekemecslUHbIX HAOMIOmEHMI (OO TpexX WM 4YeTbipex JieT). BbImomaHss
UaeHTUGUKAIMIO, HEeOOXOOMMO He OrpPaHMYMBATHCS IEKOMIIO3MIMENM Ha IPUBBIYHBIE
KOMITOHEHTHI (TaKyue KaK TPEeH], Ce30HHOCTb, IIMKJIbI, CTOXaCTUYECKYI0), pacCCMaTpPUBaTh
TOJIBKO «KaHOHMYeCKue» (aAOUTUBHYIO ¥ MYJIBTUIUIMKATUBHYIO) CTPYKTYpPbl UX
B3aMMOZENCTBMIA. B afguTUBHOM CTPYKTYpe BCe KOMIIOHEHThI CUMTAIOT HE3aBUCUMBIMU, a
B MYJIbTUILIMKATUBHOM — BCe 3aBUCMMBbI. PeasibHast TpaKTHKa, Kak MPaBuIo, CJIOKHEE.

W3BeCcTHO M y)Ke TOCTaTOYHO MPUBBIYHO MCIIOIb30BaHME MYIBTUTPEHAOB, (OPMUPYEMBIX
U3 OeNCTBUI Haj, «MapUuaJbHbBIMM» TpeHaamMu. Mbl paccMOTpesn M3BeCTHbIE
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MYJIBTUTPEHABl U TIPEIJIOKMUIM HOBble, GopMupys uX (He YCIOKHSS CyIIeCTBEeHHO
UOeHTUGUKAILMIO) TaK, YTOObl MY/JIbTUTPEHZ, ObLI HEJMHEMHbIM M afeKBaTHbIM 3ajaue
MOHMUTOpUHIra 3Bojouuu [7]. V3BeCTHbI M BO3MOXHOCTb OJHOBPEMEHHOIO
CYIL[eCTBOBAHMSI HECKOJbKUX TePUOAUUYECKUX CEe30HHBIX WU alepuoguyecKux
UMKINYECKUX KoyiebaHul, UM pasfesieHre CTOXACTUYeCKOM KOMIIOHEHTbl Ha CyMMY
«MMapUMaJbHBIX» U aIAUTUBHBIX 10 OTHOLIEHMIO K PEryJsipHbIM KOMIIOHEHTam
Tpaektopuit [7]. TlocraBieHHass 3amaua TpeOyeT paccMaTpuBaTh CTOXAaCTUUYECKYIO
KOMIIOHEHTY V)K€ KaK «CMeCh paclpemeseHnii»: IOOKa3aHO, YTO WHIMKATOpaMu
MPUCYTCTBUSI 3BOJIIOLMOHHBIX IPOLIECCOB B CMeCU SIBJSIIOTCS pacrpenesneHus: Ilapero
(JIeBn) c «TskenbIMu xBocTamm» [9], meHsieTcss M sHTpomusi obbekra aHaimmsza [10].
XapakTepHOM OCOOEHHOCTbIO «CMECH pacIpeesieHuii» SIBJSETCS TO, YTO COOBITHS,
3HAUMTEJbHO OTKJIOHSIIOLLMECS OT CpefHero, IPOUCXOHAT TIpU SBOJMIOLMM Yallle
(c 60JBIIIE} BEPOSITHOCTHIO), YEM B HOPMAaJIbHOM pacIIpeIeIeHNMN.

st obecrieueHns] BO3MOXKHOCTHM peIlIeHMs] YKa3aHHbIX IpobjieM B KoHIle XX B. yueHble
M3 pa3IMYHBIX O00jlacTell HayK MCCAeNOBaJM BO3MOKHOCTb OOHApy>KeHUs OOIImMX
3aKOHOMEPHOCTEN B CJIOKHBIX HEJIMHENHBIX AMHaAMMYeckux cucremax. Cumraercs, 4To
npobnema cbopa, dopmupoBaHuss u o00paborkum big data yke peireHa. HoBbie
BBIUMC/IUTE/IbHbIE BO3MOXKHOCTY JIOJIKHBI OBITH COCPEOOTOUYEHbI Ha KauecTBe 00paboTKMU
OAHHBIX, OOCTY)XMBasl ¥ HOBYIO MEXAVCUUIUIMHAPHYIO HAyKy — CUHEPreTUKY M OFTHO
M3 ee HampaBjeHMil MO O00JIaCTYM TpPUMEHEHUST — SKOHO(DU3UKY [Jis NpPUMEHEHUs B
skoHoMmuKe [3—5,9, 11, 12].

He Bce ¢usmueckme 3aKOHbI YCTAHABJMBAIOTCSI OIBITHBIM ITyTEM, MHOrAa (U3UKU-
TeOpeTuKM (QOpMyIUPYIOT UX aIlpuUoOpPM, a 3aTeM IIPOBEPSIOT 3SKCIIEPUMEHTOM.
B sxoHOMMKe mOC/IeoBaTeIbHOCTb AEUCTBUIM B CUJTY CJIaO0OM CTPYKTYPUPOBAHHOCTU U
BO3MOYKHOJM MHOTOMOJIE/JbHOCTM Me30AVMHAMMKM POBHO Takas ke. [J1aBHOe Bce ke
B OpPyroM: B (u3MKe yyKe HAKOIUIEHbI M MOTYT OBITh MCIIOJIb30BaHbI [JISI aHaJIM3a
HeJIMHEMHOM Me30IMHAMUKY IIpPOBEepeHHble MHOTOJIETHEM ITPaKTUKOM MEeTOHOOTHS,
MOAEJM ¥ MeToAbl UX WUAeHTUdUKAIUM, MMeIolIue, KaK IMpPaBUJIO, BBICOKUN
MaTeMaTU4YeCKuil YpOBeHb. ODKOHO(M3MKA [JII MOMOEJIMPOBAHMS TPEHAOB MUCIIOIb3YyeT
pellleHus1 JIMHEMHbIX U HeJMHEeMHbIX AuddepeHIIMaNbHbIX YpPaBHEHUN U <«MSITKUE»
(beHOMEHOJIOrMUECKIE) MOMAEM, TTOTyYaeMble TOJBKO M3 MPAKTUKM OOpabOTKM JaHHBIX
[9, 12, 13]. Onu, orpaskas Hambosiee CylleCTBEHHble CBOICTBA OOBEKTA, SIBJISIIOTCS
He IIPOCTO OlleHKaMM 3HaueHui IToKasaTesiel, HO M OTpa’kaloT TOMOJIOTUIO (a30BOro
MMPOCTPAHCTBA: B BOJIIOLMM BbIAEJISIIOTCS HECKOJIBKO IJIaBHBIX IOKasaresien («IapaMeTpoB
mopsiAka»), K KOTOPbIM TIOACTPAMBAIOTCSI OOPATHOM CBSI3bIO (TIOJIOKUTEbHOW U
OTpULIATEIbHOM) BCe oOcCTajbHble. Torma MHOrMe, B TOM UKC/Ie U HeusMepsieMbie
ITOKa3aTesm Mojesiel, 3aMeHSIOTCSI ITapaMeTpaMy mopsiaka (OT TpexX 10 BOCbMM), KOTOPbIE
OIpeneJISTIOT 38 CUET BHYTPEHHMX B3aMMOIENCTBUI Pa3sBUTHE OOBEKTA: CaMU TPAeKTOPUMN,
TOUKM OMQYpPKALMOHHBIX SIBJIeHMI (OIpeessionMx OoJbllie BbIOPOCHI U OOJIbllie
najieHnsl ToKasaTesieil) U YCTOWUMBBbIE COCTOSIHMS. VI3BeCTHble TMpUMepbl MPUIOKEHUN
MoOpeJsieli 3KOHOMMKM TIpuBefeHbl B oaborax [4, 9, 11, 12, 14], HO B uxX uucjIo
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MOZEIMPOBaHMEe Me30AMHAMMKY He BXOmuT. Perienust mudbdepeHIanbHbIX YpaBHEHUMN,
€CTeCTBEHHO, 3aBUCST OT HayaJIbHbIX YCJIOBUM, OHU PpETYJSIPHBI, IOCKOJbKY
MOoCJ/ielOBaTe/ibHbIe COCTOSIHMSI HEMpepbIBHO PpasBMBAIOTCA OOHO wu3 JApyroro. Ho
9KOHO(M3MKA JOMYyCKaeT U «AeTepPMUHUPOBAHHbINA Xa0C», KOrJa cyIydyaiiHble QIyKTyalun
MOT'YT UrpaTh pelIalollyl0 pOjb B PasBUTMMU. ODBOJIOLMS TPAEKTOPUIM MOKET 3aBUCETh
OT TIpUYMH, TIPeACKa3aTb KOTOpble abOCOMIOTHO TOUYHO HEBO3MOXKHO, HO BJIMSIHMEM
bykTyaumii Ha JeTepMMHMPOBAHHOE pa3BUTHE ITpeHeOperaTb HeJb3sl, OCOOEHHO eciu
nuddepeHIaabHble YpaBHEHMS aHAIU3UPYIOTCS BOIM3Y KPUTUYECKUX TOYEK.

OKOHOMMUYECKME CUCTEMbI B IKOHO(M3MKE PAaCCMATPUBAIOTCSI YK€ He KaK peamsarmn
9KOHOMMYECKMUX TEOpMii, a, CKOpee, KaK «OpraHm3MbI», ITOC/I€JOBATE]IbHO IIPOXOASIIE
M CMEHSIONMe YT Apyra 3Tambl XKM3HEHHOTO IMKJIA IO 3aKOHAaM CaMOOPraHM3aluu
CJIOKHBIX CUCTeM. XapaKTepUCTMKAa «OpraHu3M» OIllpefessieT BO3MOXKHOCTb aHainu3a
CUCTEMBI Ha TEKYIIMX BbIOOpKAaX, CO3[aBasi TeM CaMbIM CBOeOOpa3HbIM «aHAMHE3»
Me30OMHAMMKM TIepebGopoM IIpeIiosaraeMblx MOJeieil Me3oAMHaMMKu. BbiOupaem
aZleKBaTHYIO IIOCTaBJIEHHOM 3aJaue Mofesb, KOTOopas CUMTaeTCs IMpu 3TOM M CamMou
TouHOM. OT peryisipHOro ABMKEHMUS <«AeTepPMMHMPOBAHHbBIA XaoC» MOXKET OTJIMYaThCS
BEPOSITHOCTHBIM TTOBEIEHMEM, KOTOpOE€ IPOMCXOOMUT M3 CaMOro OObeKkTa aHa/imM3a, He
TpeOyst BO3[EeMCTBUI BHEITHMX (HaKTOPOB.

B kauecTBe (peHOMEHOIOTMYECKUX MOAeIeN 3KOHOMU3NKM MOTYT BBICTYIATh U TPEH[bI,
M MyJAbTUTpeHabl. [Ipy sTOM Ha3HaueHMe JIMHEMHBbIX (IO MapamMeTpaM M IO BPeMEHM)
Mozesell TPeHOO0B Ha 3HAUMTEIbHbIX BPEMEHHBIX MHTepBajax MPaKTUUeCKM HeafeKBaTHO
peasibHOM 3KOHOMMUYECKOM IpaKTUKe Me30AMHAMMKM, KaK M JIMHEMHBIX IO MapaMeTpam
MTOJIMHOMOB. Y JIMHEHOW MOZEN MOCTOSHHA TIepBasi MTPOU3BOIHAS, TO €CTb MOCTOSTHEH
OmnpenessSIIoOlINI ee pecypc, a y Inapabosibl MOCTOSSHHA BTOpasli MpOM3BOLHAsi (TO eCTh
npupalleHne OIpeAessioIero ee pecypca) M, KpoMme TOro, mapabosia uMMeeT ILJIOXKe
MIPOTHOCTUYECKME BO3MOXKHOCTM. MblI camyu ybemmauch B 3TOM, MOAEIVPYS TPEH[IbI
B YKa3aHHOM paHee MCCJIefOBaHUM POCCUICKON Me30AMHAMUKU: TOJIBKO B 3,2% ciaydaeB
M3 DPaCCMOTpPEHHBbIX Mojesieii pocta Ha 156 BbIGOpKax JMHeHas MOOelb OKa3ajach
JIYYIIIeN 1O TOYHOCTU. [Ipy 3TOM paccMarpuBaauMCh TPEHIbI, HAIIOMHUM, B 12 oTpacyisx
9KOHOMUKM 111 78 pernoHoB Poccunm 3a 12 net [7] (mepedeHb mokasaresien npecTaBieH
B mab6n. 1). VI3BeCTHO, YTO MOTPEIIHOCTh ITPOTHO3MPOBAHMS TIPU MPUHSITUM JIMHENTHOM
MOJIe/IM OVHAMMKIM B MaKpO3KOHOMMKe OyneT He meHee 50%, eciu nuHamuKa HeJMHeHa
[12]. Bonee Toro, m yacto mpuMeHsieMasi B SKOHOMUYECKUX TeOpUSIX MOAETb B BUJE
9KCIIOHEHIMAIbHON (GYHKIMM, XOTh OHA M HeJMHEMHA IO IapaMeTpy, HO Takke uMesia
IOBOJIbHO OT'paHMUYEHHOE IPMMEHEHMEe Ha JJIMTEIbHOM MHTepBaie BpeMeHM B peaibHOM
9KOHOMMYECKOI MPAKTUKe, TOTOMY UYTO Yy Hee JO0JI’)KHA OBbITh MOCTOSTHHOM OTHOCUTEJIbHAs
npousBogHas [7, 15]. V3BecTHble U TpenjIO’KEHHbIE HAaMU MYJIBTUTPEHIbI [JISI CBOETO
MIpUMeHEHMs K Me30IMHaMMKe JOJDKHBI PeajM30BbIBATh HEJIMHEMHbBIE OTIepaluy AeJIeHNs,
YMHOXX€HMsI, B3BellIleHHOrOo BpeMeHHoro casura u ap. [7, 8]. Haubosee 1mpoko
UCIIONb3YIOT B TEOpUM U TIpAKTUMKe OSKOHOMM3MKM B KadyeCTBe TPEHIOB pelleHus
nuddepeHIMaNbHBIX JIOTUCTUUECKMUX YpaBHEHUM pocTta (JIOTUCT): S-06pas3HbIX
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KyMY/SITUBHBIX M/WJIM  MMITYJIbCHBIX — KOJIOKOJIooOpasubix [11, 12, 16—18]. Ouu
XapakTepusyioT TpeHp nuddys3um MHHOBAIUI epeMeHHbIMY 3HAUeHUSIMM TTPOU3BOSHBIX
OT TPEHJ0B, OTPaskasl HeJIMHEHYIO TMHAMUKY.

B oreuecTBeHHOV SKOHOMETPUKE MCIIOJb3YIOT IO HACTOSIIErO BpPEeMEHM IPaKTUUeCKU
TOJIbKO [IB€ JIOTUCTbI KpUBbIE€: CUMMETPUUHYIO OTHOCUTEJIbHO TOUYKM meperunba (B Hen
BTOpasi MpoM3BOAHAsI paBHa HY/M0) Depxionbcra U ['ommepriia ¢ JeBOM acMMMeETpPUeEN,
nsBectHble ¢ 30-x rr. XIX B. Hamu o6cTosITeIBHO MCCIemOBaHbI CBOVICTBA, 00JIaCTh
npumMeHeHuss (B (QYHKUMM AMHAMMYECKMX [OMANa30HOB 3HAUEHMM TapaMeTpoOB U
OTHOCUTEJIbHOM [IUCIIEPCUM CTOXACTUUECKOM KOMIIOHEHTbI), OOOCHOBAaHbI METOMbBI
naeHTUGUKaIMM 6osee ABYX OECSITKOB JIOTUCT. IIpenjioskeHbl M 4YeTbIpe HOBBbIE MOIENN
noruct [7, 8, 17]. ObpaTum BHMMaHME ¥ Ha BO3MOKHOCTb INpPMMEHEHMSI B IPaKTUKe
aHa/IM3a JIOTMCT C IPOM3BOJIbHBIM PACIIOJIOKEHMEM TOUKM Iepermba (HepaclypsieMoro
CIIpoca) M MYJIbTUTPEHIO0B, (opMupyembix 13 joruct [7, 8]. CymmapHas [ojs JIOTUCT U
9KCIIOHEHIIMATbHBIX MOZeJeld B YKa3aHHBIX MCCAeMOBAHMSIX Me30IMHAMMKM COCTaBuja
6osiee 90%. PaccmaTpuBasiach BO3MOKHOCTD TPMMEHEHMSI CeMU MOJeJiell TPeHIOB Kak
OCHOBHBIX ITATTEPHOB IOJITOCPOYHONM SBOIIOLIMM TUHAMMKMA:

* simHelHbIM TpeH[, (lin):

T =C, +At; (1)
* 00OOIIEHHBIN CTENIEHHON (POW):

T =C,+At" 2)
* 0000I1IeHHBIN SKCITOHEHIMAJbHBIN (eXp):

T =Co+Ae"; (3)

* 0606mIeHHas yiorucra PepxrosbcTa (CUrMOMIAIbHAsT KpUBas Sig):

_ 4 .
T.=G, IETSTGSE (4)

* 0000IIEHHBIN apKTaHTeHC (arctg):
T, =C, +Agarctg(a(t—t, )); (5)

* 00600611IeHHas1 popMysia TVIOTHOCTY HOPMAaJIbHOTO paciipefenieHus (gau):
2
T;:C'O+Aoexp(—a(t—t0) ); (6)

* KOJIOKOJIOOOpa3HbIM TpPeHH B Buie APOOHO-palMOHAIbHOM GYHKIMM C JIOTUCTOM
Depx10bCTa, IEMOHCTPUPYIOLINI QYHKIMIO amarTaimu (rat):
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A, 1
T =C,+ .
’ 1+0L(t—t0)2 l+exp(—0(t—t0)) 7

Monemn (1)—(7) ucCrnonb3yloT enguHble OOO3HAYEHMs IapaMeTpoB: t — MOMEHTHI
BpeMmenyu (Habmopgenmin); Co — aCUMIITOTMYECKMI YPOBEHb; Ay — aMIUIUTyIa TpPEH[a;
0L — CKOpOCTh pocCTa/crama TpeHma (Maciutab momenu Io ocu abceimcc); tp —
XapaKTepUCTUKA MapaieJIbHOTO IMepeHoca TpeHia 1mo ocu abcuyce (AJ1sl JIOTMCTUYE CKUX
TPEHJIOB OTMeUaeT TOUKY Iepernoa, st KOJIOKOJIOOOpas3HbIX — MMK); O — koabduimeHT
acummeTpun: ecim O > (0, TO KOJIOKOJI MMeeT POCT OoJjiee OBICTPbINM, YEM CIIajl, a eCu
0 < 0, To, HAOOOPOT, POCT K MAKCUMyMy OoJjiee MeJIEHHbI, YeM ITOCJIEAYIOIINI CHaf.
TepmuH «06OOIIIEHHBI» B HAa3BaHMSIX MoOZeJel YKa3blBaeT Ha BBENEHHBII B HUX
cBoOOHBIN WieH Cy, KOTOPBIM OTJIMYAET UX OT TPAOUIIMOHHBIX MOJeJIeN U CYIeCTBEHHO
BJIMSET KaK Ha pe3yJbTaTbl MOJEJIMPOBAHMSI, TaK M Ha IPUMEHMMbIE METOMIbI
UIeHTU(PUKALIUY TTapaMeTPOB MO EJIe.

Ha puc. 1 pis HarmsigHOCTY MPOIEMOHCTPUPOBAHbI aJalTUBHbIE CBOICTBA MYJIBTUTPEHA
(7), bopmupyrolllerocs Kak IMpou3BeieHe CUTMOAVAIBHOM U KOJIOKOJI000pa3HOM KPUBOA
B 3aBMCUMOCTH OT 3HaKa Ko3duieHTa aCMMMeTPUMN.

Ha puc. 2 npencraBieHbl OTHOCUTEIbHbIE YACTOThI MCMOJIb30BaHMS KaXKAOTO U3 TPEHIOB
(1)—(7) B Buage KpyroBoM AuarpaMMbl C YKa3aHHbIMM KpaTKMMM OOO3HAUEHUSIMU
ux HasBaHuu. Kak BUAHO, JMHENHBbIM TPEH[, KOTOPbI IIMPOKO IPUMEHSIeTCSI B
MOJeJIMPOBaHNM, aJleKBaTeH JINIIIb 3,2% 13 BCeX PAaCCMOTPEHHBIX PSAOB AMHAMUKHK. [losu
9KCIIOHEHIMAJIbHOTO ¥ CTEeMEeHHOTO TPeHAOB He IpeBbialoT 4%. B OGosblinHCTBE
cydyaeB Haubosiee afeKBaTHBIMM SIBJISIOTCSI JIOTMCTUMYECKME U  KOJIOKOJI0OOpasHbIe
TPEHIbI, TO €CTb HAOIIOAAETCS SBOTIOLMS AMHAMYKY TI0 CTaAVSIM XVM3HEHHOTO IIMKJIA.

Oo6paitlene K MeTomaM SKOHOMM3MKM TPUBJIEK M ellle OOMH BaKHbIM (aKkT: OHU
MO3BOJISIIOT MOJE/MPOBaTh ¥ S3KOHOMMUYECKOEe paBHOBeCKHe, M MHOTOIMKINYHOCTD
SKOHOMMKM, ¥ SIBJIEGHMSI B3aMMOZENCTBUIM LIMKJIOB, CE30HHOCTM WM MOJeJieii poCTa TMpu
Hepery/JsipHOM IMHaAMKuKe ToKasaresnen. Ilpuuem, B psapme nyomuxkauun (. MeHr,
B. Maesckuit, C. T'naspeB, 0. IllapaeB u [p.) oTMeueHa aKTyaJbHOCTb pa3paboTKu
MHCTPYMEHTApusl JJIsI OILEHKM B3aMMOAEMCTBUS MOJIEJIell pOCTa MMEHHO C HavaJamu
noBbIIaTe bHbIX da3 1ukiaoB KonpparbeBa u KysHella, 3mech Hesb3sl OTpaHMUMBATHCS
TOJIbKO IIMKJAaMy KuTumMHa ¥ aHaaM30M CMEHBbI >KUM3HEHHBIX LIMKJIOB TEXHOJIOTUIA.
AKTMBHA TO3ULIMSI B MPUMEHEHUM LMKINUECKUX TOAXONOB B PasBUTUM DPETMOHOB U Y
M3BECTHBIX 3apybeskHbIXx sKkoHoMucToB (. ®puamana, Y. Ansapma, . Tunbeprena,
VY. Anonco u ap.). OgHako MX pabOThl XapaKTepPM3YIOTCS Y3KOM HaIlpaBJIeHHOCTbIO U
crenMGUUHOCTBIO BbIOOpPA SK30T€HHBbIX (DAKTOPOB, a WAEHTUGUKAIMS IIUKINIECKOTO
pPa3sBUTHS PETMOHOB OCHOBBIBAETCS JIMOO Ha JEeCKPUIITUBHBIX MOAXOMaX, JIMOO CBsI3aHa C
HayYHO-JIOTMYECKMM OO0CHOBAHMEM BBIIBUTA€MbIX I'MIIOTE3 Y TTPEATIONIOKEHMIA.
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Crnemyer otMeTuTh M GyHAAMEHTAJIbHbIE PAOOTHI OTEYECTBEHHBIX YUEHBIX, ITOCBSIIIEHHbIE
UCCJIENOBAaHUIO LIMKIMYHOCTY POCCUMCKOM 3KOHOMMKU. IDTO pabotel [19—21] u gp.
BmecTe ¢ TeM Takue BasKHbIE KOMITOHEHTbI HAyYHOT'O ITO3HAHMSI M3YYaeMbIX SIBJEHUI U
MIPOIIECCOB, KaK M3MepeHue, uaeHTuduKams 1 060cHOBaHMe (aKTOPOB, YYACTBYIOIINX
B reHepaluuy LUKINYEeCKUX KojebaHMli SKOHOMMKM Me30YyPOBHS, OIpenesieHie UX POJIn
B (hasOBbIX CABUTaX, UTHOPUPYETCS IMPAKTUYECKM BO BCEX ITYOJMKAIMSIX SKOHOMMUCTOB,
YTO B 3HAUMTEJbHOV CTEINeHM MpeaorpenessieT CyObeKTUBHOCTh TMOMyYaeMbIX OIIEHOK
" BBIBOJIOB, TpeOys MEKIVMCLUIUIMHAPHBIX VICCIeOOBaHMIA.

V3 BO3MOXXHBIX CTPYKTYp B3aMMOJENCTBMSI KOMIIOHEHT TPAeKTOpUil MOAEIMPOBAHMS
HaMM ObLIM PacCMOTpPEeHbl [Ba BapuaHTa CTPYKTYpbl: aAAUTHBHAsT M, KaK HaM
MpeJCTaB/IsUIOCh allpMOPH, NMEPCIeKTUBHAS agIUTUBHO-MYJIBTUILJIMKATUBHAS:

Y =T+C +5 +&; ®)
YEZ(ZIZ-I—C;)+(1+S{)+SI, (9)

rae Y, — mMomenupyeMblid psii IMHAMUKN;
T, — Momenb TpeHa;

C, — mopesib IIUKJIOB;

S, — Mopgeb Ce30HHOCTH;

€, — CTOXACTUYEeCKass KOMIIOHEHTA;

t — MOMEHTbBI BpeMeHM (HabJItomeHmnn).

Mogenb (9) okasasach 6ojiee TOYHOM M MMeEIOIEN OOJbIE IPOTHOCTUYECKIME
BO3MOKHOCTU. MYJIbTUIIJIMKATMBHOE B3auMMOJENCTBME TpPEeHJAa U  KoyieGaTebHbIX
KOMIIOHEHT MOXET ObITb PacCMOTPEHO M MPU MabIX IJIMHAX BBIOOPOK OTHOCKUTEJIbHO
MEPUONOB IMKINYECKUX KojebaHmii ¥ BbIOOPOK TPeH[a C MpuMeHeHueM OyacTpera, HO
OHM MTePCIEeKTUBHbBI, CKOpee, IJIsT 3a[1a4 MaKPO3KOHOMMK.

B bsKoHOMeTpuke MoOAeJMpOBaHME LMKJIOB OTPaAaHMUYMBAJIOCH JMOO BBeIeHUEM
TPUTOHOMETPUYECKMX (GYHKLMM, JIMOO MCIIOIb30BaHMEM JIMHEMHBIX MYJIbTUIIMKATOPOB-
akcejiepaTopoB C 3anasabiBaHueM (Mopenu CamyanbcoHa, Xukca, ['yosuna, M. Kanerikoro
u 1p.). Vcronbp3yeMble S5KOHOMETPUYECKME MOMAEIM 3aYacTyl0 He OIMMChIBAIM CJIOKHbIE
nepuoAuYecKMe ¥ HeperyJsipHble KoJiebaHUSI, XapaKTepHble MOJs peaJbHbIX
SKOHOMMYECKMX CHUCTeM. B Kjmacce HUMKIOB OOHapyskeH 3(G(eKT OJHOBPEMEHHOIO
CYIIeCTBOBAHMUS YCTOMUYMBBIX IMKJIOB pPasHOM IOJAMHBI (MYJbTUPEKUMHOCTb), UTO
O3HAUYaeT BO3MOKHOCTb ITOJTYYEHMSI PasHbIX IO XapaKTepy IUKIMYECKUX KOjaeOaHMil
TpaekTopun. [ MopmenvpoBaHMs HUK/INYECKUX KOjaebaHMiI HaMM BMECTO, KaK HaM
MPEeACTaBIISIETCS, HEOIPABIAHHO CJIOKHBIX M ITO9TOMY, BO3MOXKHO, HETOUHBIX M3BECTHBIX
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MeTOmOB wuAeHTUGUKauM (60Jjiee TOJNHBIM aHaAM3 MaTeMaTUYeCKMX METOJ0B
npefAcTaByieH B pabore [7]), ucnosib3oBajiach CyMMa FapMOHUK C HEKpAaTHbIMMU (B OT/IMYME
oT psiga @ypbe) yacToTamu:

3
C =) Asin(oft+p) (10)

=
rme A; — aMIUIUTYA j-i TapMOHMUKM;

Q) j — JacTora;

¢; €[-mm) — dasa.

st mogesu (10) 6bUTM ITpOBEepeHbl CYMMBI Pa3HOTO YMCJIa TAPMOHMK, OT TPeX A0 IIeCTH,
HO MMEHHO CyMMa TpeX rapMOHMK obecrieumyia Hamubojee YCTOWUMBBIE UM aJleKBaTHbIE
pe3y/IbTaThl MOIEJIMPOBAHMS ¥ IPOTHO3MPOBaHMsI. Takum o6pa3oM, OblIa IMOATBEPKIEHA
runiote3a E. Ciyukoro [21] gns me3oguHamukut. s BbifeneHus] Ce30HHBIX KOebaHMiA
st gexomnosuiuu  ucnonb3oBasics merton STL  [22], koTopelii o6namaeT psigoM
MIPEUMYILIECTB [0 CPAaBHEHMIO C KJIACCMUYECKUMM METOJaMM AEeKOMIIO3UIMM, B YaCTHOCTH,
MeHee UyBCTBUTeJIEH K BblOpocaM HabmofeHuit (ob6s1agaeT pobacTHOCTbIO) U MO3BOJISIET
UIeHTU(GULIMPOBATh U3MEHSIONIMECS] CE30HHbIE KOJIeOaHMs.

WUtak, mnepuogmMuecKyl0 Ce30HHYIO KOMIIOHEHTY MOKET IPeICTaB/IsITh TapMOHMKA
(B ctyuae Gosiee CIOXKHBIX ee nepuopmueckux Gopm (TpeyrosbHbIX, MPSIMOYTOJbHBIX U
Ip.) C IOCTATOYHOM TOYHOCTBIO OIMMCHIBAIOT MEepBbie TPy uieHa psina Pypbe C KpaTHbIMU
rapMOHMKAaMM), @ IMKJIbI — CyMMa TpeX FapMOHMK C HeKpaTHbIMM rapMoHmkamm. OmHaKko
MIPU «TOHKOW» JTEKOMIO3UIIMY HaZO ObITh TOTOBBIM K PeIeHUIO 1 Oojiee CJI0KHbBIX 3a7ad.
Hampumep, BO3MOXHO TMpPUCYTCTBME B TPAEKTOPUM OJHOBPEMEHHO [BYX
KosleGaHmit: agauTuBHOrO Mo Qopmysne (1) ¥ MPONOPLMOHATBHO-MY/IBTUIIIMKATUBHOTO
B3aMMOJEMCTBMSI, KOTOPOE OMPAaBAaHO MPeACTaBJISATh B C/IeYIOIIEM BUIe:

Y, =T.(1+S,)+¢,.

Bo3moxkHbl 1 6oJiee CJIOKHBIE CTPYKTYpPbl B3aMMOAEMCTBUIA, KOTHA OJHOBPEMEHHO B
TpaeKTOpMUM MOTYT MPUCYTCTBOBATb M TapMOHMKM C U3MEHSIOIIENCS YyacToTon [23, 24],
KOTOPbIE TOSIBJISIIOTCS TIOCJIE B3aMMOIEICTBUSI C OTPE3KAMM JIOTUCT (KYMYJISITUBHBIX M/
VMMITYJTbCHBIX), Y KOTOPBIX HamOOJIbIIasi JMHAMMKa (ITPOM3BOMHASI) MX M3MEHEHMS. DTO
MOATBEPKAEHO HaMM M Ha MAaKpO- M Me30YPOBHSIX TEXHOJIOTMUYECKOTO IPUJIOKEHUS B
HedTerazogoobnrue. Ilocnenusis Momenb CJIOKHee OISl MAeHTU(UKAILMKM, HO Ipemaraet
IOTIOTHUTETbHBIV MH(POPMAaTUBHBIN MPU3HAK aKTUBHOM SBOJIIOIMM, TIPM KOTOPOM M3 TTOJISI
3peHMs SKOHOMMCTA-UCC/IeNoBaTe I VUIM JIMIA, MPUHMMAIOIIErO pPeIlleHus], He BbIMamyT
(dakTopbl, CBA3aHHbIE y3Ke ¢ (a30i M YaCTOTaMM OTPAC/IEBOTO LIMKJIA M B KOHEYHOM CyeTe
CTUMYJIbI U Oapbephbl AJ1s1 JaJIbHEMIIIEr0 POCTa SKOHOMUKIN.
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[Io pesynbraram MomenMpOBaHMsI ObUIM OIpenesieHbl CTaAUM U TMPOTHO3bI LIMKJIOB IO
KasKIOMY TIOKa3aTeJsIio U M0 KaKIOMY M3 PaCCMOTPEHHbBIX pervMoHoB. [Ipumep njs1 omHOro
M3 TOKasaresjiell TMOKasaH Ha puc. 3 (TOYKM — HOPMMPOBAHHbIE YPOBHM IIMKJIOB IO
KaKIOMY peruoHy, I[BeT TOUKM XapaKTepusyeT ee OIM30CTb K CpeIHeMY YPOBHIO
(TemHBIE — HamboJiee [ajieKue, CBeT/Ible — Hambosiee OM3KME); CBET/asl CIUIOIIHAS
JMHUS — MeJMaHa IO BCEeM pernMoHaM, MyHKTMpHbIe JuHUM — KBapTuin). O6001MB
pe3y/ibTaThl  MOIENMPOBAaHWUSI, Mbl CIPYNIMPOBaIM pPErMOHbI B  TpU  TUIIA:
MPOLMKINYECKe — OMHAMMKa OyM3Ka K cpenHell mo Poccuy, KOHTPUMKINYECKME —
IIMKJIbI B OCHOBHOM ITPOTMBOIIOJIOKHBI CPEOHMM, allMKIMUYEeCKue — IMKJIbl perMoHa He
KOPpeMPYIOT C APYIMMIM perOHaMM.

Ham ypanoch BBISIBUTH psifi, MMPOCTPAHCTBEHHO-BPEMEHHBIX OCOOEHHOCTEN LVKINYHOCTU
pPasBUTUSI POCCUICKUX PernOHOB [7]. LIMKIIbI IPOLUMKINYECKMX PETMOHOB COBIAJAIOT C
KOJIeOaHMSIMM TI0 CTpaHe B IIEJIOM. OTM PErMOHbl MOXKHO OXapaKTepu3OoBaTh KakK
LIMKJIO0Opasyollye, a KOHTPIUKINUECKME — KaK IMKJIOKOMIIEHCUPYIOIIIe.

Bbpicoka cOrnacoBaHHOCTb [AMHAMMKM TOBapHbIX 3allacOB PO3HMYHOM TOPTOBJIN:
KOHTPIUMKINYECKMMM SIBJISIIOTCS TOMbKO Tpu pernoHa (Pecrny6mmka Appiresi, XaHTbI-
Mancuiickuit aBToHOMHBIM OKpyr — lOrpa m TromeHckass o6macTth), 17 pernoHoOB
SIBJISIFOTCST aBTOLMK/IMYeCKMHU, Bkiatodasi MockBy u benroponckyto obnacte. B nunammke
CTpOUTENbCTBA OOJiee TOJOBMHBI PErMOHOB SIBJSIIOTCSI TMPOLMKIMYECKMMU. MOKHO
MIPEATIONIOKUTD, YTO HAaMOOJIbIIIasl COTJIACOBAaHHOCTh AVHAMMKM MPOSIBJIIETCSI B Havajie U B
KOHIIe BBIOOPKM, TO €CTh KaK peaklysi Ha MUPOBOM KPU3UC U Ha BBeIeHMEe CAHKIUN.
A B «cniokonHbI» mepuon mexxay 2010 u 2014 rr. cTpouTesibHbIE IIMKIIbI OOJbIIE 3aBUCST
OT JIOKAJIbHBIX VYCJIOBMUI KaXKOOro permvoHa. LIMKabl B oOTpacysix OOOBIBAIOLLIEN U
obpabarbiBalollleli TPOMBILIIEHHOCTM HauMeHee COIJIaCOBaHbl MeEXAY PasIUYHbIMU
pernoHamu. OCOOEHHO BbBICOKA [OJSI AaBTOLMKIMYECKUX PETMOHOB B XMMUYECKOM
MTPOMBIIIVIEHHOCTHM, MTPOM3BOMICTBE PE3NHBI ¥ IUIACTMACC, ITPOU3BOJACTBE JIEKAPCTBEHHBIX
CpefCcTB M MeOuKaMeHTOB. B 1iejioM 1o o6pabarbiBaiollieil MpPOMBbIIIEHHOCTU 6osiee
MTOJIOBMHBI PETMOHOB SIBJISIIOTCSL TPOIMKIMYeckuMy. KOHTpUMKIMUECKMe perMoHbl —
Pecniy6nmka Bamikoprocran, Benropomckass o6nactb, Pecriyommka BypsTus, Yykorckui
aBTOHOMHbBIN OKpyT, Pecrrybnuka JlarecraH, Pecrryonnka Kanmbikus, Peciybimka Mapuin
On, Heneuxuit aBTOHOMHBIM OKpyT, IleH3eHckas o6mactb, CaxajmHCKass 006JacTb,
Pecriy6nmka CeBepnast Ocetuss — Aganms, CtaBponosibCcKuii Kpau, SImano-Henenxuit
aBTOHOMHBI OKPYT.

CpaBHMBasi COIVIACOBAaHHOCTh JMHAMMKM KasK[OTO PErOHa IO PasIMyYHbIM MHAMKATOpPaM,
OTMETUM, YTO MPOLMKINYECKUMU IO OOJIBIIMHCTBY MHIAMKATOPOB SIBJISTFOTCS AJTTaliCKUIA
Kpan, Pecnybsnuka Anrtan, BpsiHckas o6iacTtb, PszaHckas ob6sactb, CMosieHcKas
obnactb, EBpeiickasi aBTOHOMHasi ob6sactb. IIckoBckass m Camapckas ob6mactTm —
KOHTPIMKINYECKIE TT0 TOObIUEe TTOJIE3HBIX MICKOIIAeMbIX, HO MTPOUMKIINYECKNE TI0 OPYTUM
orpacyisM. YyKOTCKUIA aBTOHOMHBI OKpPYIr — PpEruvoH, KOHTPIMKJIMYECKUI IIO
GONBIIMHCTBY MHIMKATOPOB.
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CymMMmupys, MOXKHO CKasaTh, YTO SBOJIIOIMOHUPYIOIIAS Me30JMHAMMKA OIMChIBAETCS
HEJIMHEHbIMU MOJEJISIMM CO CJIEAYIOIIMMM CBOVICTBAMM: SMEPIKEHTHOCTH (y Hee
MOSIBJISIIOTCSI  CBOMCTBA, OTCYTCTBYIOIIME Yy BXOHOSIIMX B €€ COCTaB KOMIIOHEHTOB);
6udypkanumu (mpencTaBisiole cob0M KayeCTBEHHOE WM3MeHEeHMe CUCTEMbI Tpu
OOCTVSKEHUYM KPUTUUECKOTO TTIOPOTOBOTO COCTOSTHAS).

VHTepec MoOXeT MpeACTaBASATb M M3yueHMe OSKOHOOMM3MKOM peaklMy COLMaTbHO-
SKOHOMMYECKMX CUCTeM Ha BiMsHME (AKTOpOB C NOMOILIbIO Mopeau JIoTku —
Bosnbreppsl «XUIIHMK — >kepTBa». [Ipy 3TOM umcIeHHbIe CUMYIISILMY MOZeel pa3sBUTHUS
BBITIOIHSIIOT OOBIYHO 11 MaKpPOSKOHOMMKM, BOBJIeKass B pacueTbl TexHosoruu (Solow),
yesioBeveckuit kanutan (Romer), 3HaHMs, yCKOpeHe TEMIIOB TEXHMYECKOTO ¥ Hay4YHOTO
nporpecca. MI3BecTHBI 1 yHMBepcasabHble, 60Jiee CIOKHbIE B MPAKTUKe MpUMeHeHUs
MeToApl MOIEeNMpPOBaHMsl (ammapaT TeopuM WIP M IPOM3BOACTBEHHBIX GYHKIMM, a
TaKKe CIelyaaM3MpoBaHHble MaTeMaTMyecKue MeTonbl (areHT-OpMeHTMPOBaHHOe
MOAeNMpOBaHMEe M IpOBeleHMe CUMYJSIMOHHBIX pPacyeToB, MMMUTALMOHHOE
MOJe/IMPOBaHye, YUYUTbIBAIOlllee HEKOTOpble WMHAVBUAYyaJbHbIE CBOMCTBA OOBEKTOB
aHajM3a, MOJeNM pbIHKA HeCOBepIIeHHOM KOHKypeHIuM u Jp.). C HUMM MOKHO
O3HAaKOMUTbCS B paborax [7, 25—28]. B panbHelilieM MOXHO OXMAATb U
TpaHCGOpMaIMIO MOTYyUYEeHHBIX pe3y/IbTaToOB B Mapagurme sKOHOMGM3MKM B ee 00001LIeHIN
IpM aHajau3e COLMAJIbHO-IKOHOMUUYECKMUX CUCTEeM: CUHEepreTuky, Hampumep, C
BKJIIOUEHVEM TaKMX IoKa3aresiei, Kak PbIHOK TPYZa, 3aHITOCTb U T.II.

PesynbTaThl McCCAemOBaHMS MCIOJAb30BAHBI HaMM [OJIS OIEHKM  YPOBHS
HecbasTaHCUPOBAHHOCTM Y YCTOMUMBOCTM PETMOHATBHOTO Pa3sBUTUSI B CpeIHEeCpPOUHOM
MEePCITEKTMBE M HAIPaBJIEHMIA TIOBBIIIIEHMS YPOBHST YCTOMUMBOCTY U COATaHCUPOBAHHOCTHU
POCCUICKOI SKOHOMMKM [7]: BbISIBJIEHbI OMHOPOAHBIE PETMOHBI TI0 AJIMHE CpeHeCPOUHBIX
613HeC-LIMKJIOB U IPYTIbI PETMOHOB, Hanbosiee TIepCIIeKTUBHbBIE [IJIST MHBECTULIMIA.

Havmu cdopmupoBan wu OymeT, BUAMMO, pa3BUT KOMIUIEKC MoOfejell ¥ MeTONOB
MOJE/JMPOBaHMS SKOHOMMYECKOV JOMHAMMKM Ha MaKpo- UM Me30ypPOBHSIX, KOTOPbIN
OTBeyaeT TpeOOBAHMSAM afeKBaTHOCTY, MMeeT ITPOTHO3HO-aHAJIMTUYECKUI XapakKTep.
[Ipryem M3HAYaIBHO HE CTAaBMUJIACH 1IeJTb MTOJITOHA aKTYaJIbHbBIX 337jau Me3039KOHOMMKY IO,
y>Ke M3BECTHbIE SKOHOMMYECKME TEeOpPUM MaKPOIKOHOMMKM B OTpPbIBE OT MOTpPeOHOCTEN
SKOHOMMYECKOM TOAUTUKU. HampoTus, paccmarpuBaemble MOAEIM B OCHOBHOM
(dbeHOMeHoOJIOTMUECKMEe, TO €CThb HawIydliMM oO0pa3oM OMMCHIBAIOT KOHKpPETHBbIe
SMIIMpPUYECKNe TaHHbIE B KIACCe PACCMOTPEHHBIX MOZEeN.

B orimume ot ¢msMkM 3KOHOGM3MKA ellle B HEIOCTATOUHOV Mepe pa3BUTa, MHOTME ee
MOJIOKEHMUSI He TIOATBEpPXKIEeHbl B TIIOJHOM Mepe COIIOCTaBJIEHMEM HaAyUYHBIX
MIPEIIIOJIOKEHNI C OIBITHBIMM [TaHHBIMM, TO €CTh OHA ellle HaXOOUTCS B HayaJbHON
CTaguMy CBOEro pasBUTUSI, HO TIO3BOJISIET pellaTh aKTyaJbHble ¥ aJeKBaTHbIe
Me3onuHaMuKe 3amaur. OO6beM ee 3HAHMSI YK€ 3HAUMMO OTJIMUYEH OT HYJ/S, BeIeT K
YPOBHIO, HA KOTOPOM BO3MOKHO cO3maHue (yHIaMeHTaJbHbIX MOIeJei, HayYHOM Oasbl
IOJIT peayM3aliyy Me3OOVHAMMKON POJIM CBOEOOPAa3HbIX ITPOBOSHMKOB, MOIEpPaTOPOB
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M YCUJIUTEJIeN MOIEPHMU3AIMOHHbBIX, SBOJIONVOHMUPYIOIINX MHUIMATUB IS POCCUINCKOM
9KOHOMMKM. IIpemjioskeHHble HaMM METONOJIOTUSI M MHCTPYMEHTapuil MOTYT OBbITb
BOCTpebOBaHbl B MH(POPMAIIMOHHOM COIPOBOXKIEHUM MCCIeN0BaTeNbCKOM U 3KCIEPTHO-
QHAJIMTUYECKOM [TeSITEeTbHOCTY ATeHTCTBA CTpaTerMuyeckux uHunmatus, WHcTUTyTA
CTaTUCTUYECKMX UCCIeNOBaHMI U 3KOHOMMUKM 3HaHui HUY BII3', apyrux MHCTUTYTOB
npu mepexone OT GOPMUPOBAHMSI TOMOBBIX MHIAMKATOPOB MHHOBAIMOHHOTO Pa3BUTUS
oTpacyien pernoHoB Poccuym K BHYTPUTOZOBBIM, K PEIIEHMIO 3a[ay IMPOrHO3MPOBAHMUS U
CILIEHaPHOTO IIJIaHMPOBaHMSI.

' Cemenviues B.K., Kopobeykas A.A., Koxcyxosa B.H. TpenjioskeHne MHCTpyMeHTapusl afleKBaTHOIO
MOJIe/IMPOBaHMSI 3BOTIOLIMOHHOM OJyHaMMKM pernoHoB Poccun: matepuansl XXI Anpenbckon MesknyHaponHOM
Hay4YHOU KoH(bepeHIMM 1Mo nmpobieMaM pasBUTHUSI SKOHOMUKHM U OOIIeCTBa.

URL: https://events-files-bpm.hse.ru/files/ES3AAA1E-3AAA-4810-B70C-8C86D84A22D1/CemeHbiueB
Kopob6erikast Koskyxosa ITpemyioskenne nHcTpymenTtapus.pdf
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Ta6nuua 1
OnenuBaeMbie MHAMKATOPHI MUKIMYHOCTU OTPAC/IEeN IKOHOMUKHU PernoHoB Poccuiickoit
denepanym
Table 1
Estimated indicators of economic sectors' cyclicality in regions of the Russian Federation
Nnpukarop CTaTUCTUUECKUI TI0OKa3aTe b Epuanna
U3MepEeHUst
Building O6bem paboT, BHITIOJHEHHBIX 110 BUY JeSITEbHOCTU [TporieHT K AeKabpo
«CTPOUTEILCTBO» 2004 r.
Stock ToBapHble 3a11achl B OpraHM3aysaX pO3SHUYHOM TOPTOB/IN Thic. py6. B YPOBHSX
(CKOppEeKTMPOBaHHbIE HA MH/IEKC MTOTPEOUTETHCKUX 1IEH) 1eH nekabpst 2004 r.
Prices Bas3oBbIit MHIEKC MOTPEOUTETHCKUX 1IeH Ha TOBAphl U YCIYTH [TpoueHT K geKabpio
2004 r.
Extraction Jo6bIua MmosIe3HbIX MCKOITaeMbIX ITporieHT K geKabpo
CrudeQilGas Iobbrua chipoit HedTH U MPUPOFHOrO rasa 2004 r.
Metalls Jobblya MeTauIMIeCcKuUX Py,
Manufacturing O6pabarbiBaroliiyie IPOU3BOACTBA [TpoueHT K geKabpio
Chemical [Tpon3BoACTBO XMMMUUECKMX BEIIECTB M XMMUUYECKUX IMPOIYKTOB 2004 1.
Industry
Pharmacy [Tpon3BoACTBO JIEKAPCTBEHHBIX MTPENAPATOB M MaTEPUAJIOB,
MIPUMEHSIEMbIX B MEIUIIMHCKUX LIEJISIX
RubberPlastic TTpoun3BOACTBO PE3MHOBBIX M MJIACTMACCOBbIX U3IeJTNii
Metallurgy [Tpon3BoACTBO MeTa/UTypruvecKkoe
Electronics [Tpon3BoACTBO KOMITBIOTEPOB, 3JIEKTPOHHBIX Y ONTUUECKUX

U3oeInin

Hcmounuk: aBTOpcKast paspaboTka 1o gaHHbiM EQyHOM MesKBeIOMCTBEHHOM MH(POPMAaLIOHHO-
cratuctuueckon cucrembl. URL: https://www.fedstat.ru/

Source: Authoring, based on the Unified Interagency Information and Statistical System data.
URL: https://www.fedstat.ru/
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Pucynoxk 1

Bua aganTuBHOI KOJIOK0/I000pa3sHOM MoOJe/IM TPeHAa C IMPOM3BOJILHONM acMMeTpueit
a-c>0;b-06<0

Figure 1

Demonstration of the adaptive bell-shaped trend model with free asymmetry
a-6>0;b-c<0

T, A\ R

~
-~
fo t
b
MyneTUTpenp rat - ——__ Curmomma  _____. Kookonoobpassas
mogens (7) KpUBast

Hcmounux: aBTopckas paspaboTka

Source: Authoring
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Pucynok 2
OTHOCHUTE/IbHBIE YACTOThI IIPUMEHEHNSI TPEH/IO0B 110 pe3y/IbTaTaM MOJAe/IMPOBAHUS PerMoHaIbHOM
SKOHOMMYECKON AMHAMUKI, %

Figure 2
Relative frequency of trend usage based on the results of regional economy dynamics modeling,
percentage

lin 3,2 pow 3,6

e

b — exp 3,6
rat 37,1

sig 16
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Pucynok 3
OG6o61eHne KoieGaHuii 110 BCeM permoHaM 110 rmokasarestio « Manufacturing»:
a — UMKJINYecKue KoJjiedaumus; b — ce3oHHbIe Kojie0aHuUs

Figure 3
Generalization of fluctuations for all regions by Manufacturing indicator:
a - cyclical fluctuations; b — seasonal fluctuations
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NHdopmanusi 0 KOHQIMKTEe MHTEPECOB

Mpbl, aBTOpbI AAHHOV CTaTbM, CO BCEM OTBETCTBEHHOCTBHIO 3asIBJIIEM O YACTUYHOM U
MTOJITHOM OTCYTCTBUM (DAaKTMUYECKOTO MJTM TIOTEHLIMAIBHOTO KOHGIMKTA MHTEPECOB C KaKOM
6bI TO HY OBLJIO TPETbEN CTOPOHOM, KOTOPbIN MOKET BO3HUKHYTb BCIEACTBME MyOaMKaIMn
maHHou crartbyu. HacTosiiee 3asBiieHME OTHOCUTCS K IPOBENEHMIO HAyYHOU pabOThI,
cbopy M 0O6pabOTKe MAaHHBIX, HAIMMCAHUIO U TIOATOTOBKE CTAThy, MPUHSATUIO PELIEHUS O
MyOIMKaIMM PYKOTIUCHA.
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Abstract

Subject. The article analyzes the mesodynamics of economic sectors in
Russian regions.

Objectives. The aim of the study is to undertake quantitative and qualitative
monitoring of the components' evolution in twelve basic economic sectors
from 2005 to 2017, to describe the regions' homogeneity, stability and balance,
and their prospects for investment.

Methods. We employ methods of identification, lowess smoothing, and the
bootstrap approach to identify models of mesodynamics on 30-50-value
samples, without a priori knowledge about the stochastic component
distribution law.

Results. The findings confirmed the possibility and adequacy of the
econophysics paradigm for mesodynamic analysis. We justified and tested
methods for general mesodynamic models' identification, using the R
programming language.

Conclusions. The offered methodology and tools will enable to develop a
knowledge base for fundamental laws of mesodynamics. They will also help
reveal spatial and temporal features of cyclical development of Russian
regions; assess the level of balance and sustainability of regional development
in the medium term period; group the regions by their cycle length and define
the most promising ones for investment.
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