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«IKOHOMUYECKUH )ypHaa BIII» sBisieTcs pelleH3UupyeMbIM Hay4d-
HBIM >XypHaJ/OM, NMyOJUKYIOLIUM CTaTbU Ha PYCCKOM U aHIJIMHACKOM
s3bIKkax. Co JHSA cBoero ocHOBaHUSA B 1997 r. «KJKOHOMHUYECKUN XKypHAJ
BII9» cTpeMuTcs K 6oJsiee riiybOKOMYy MOHHMAHHIO PBIHOYHOMU, U 0CO-
GEHHO POCCUNCKOH, 3KOHOMUKU. JKypHas ny6/MKyeT HauboJsiee UHTe-
pecHble paboThl B PA3JIUYHBIX 00JIACTSIX IKOHOMHUYECKON TeopuUHu U
NPaKTHUKH, 10 3KOHOMHUKO-MaTEMaTHYECKOMY MO/I€IMPOBAHUIO U MPH-
KJIaZJHBIM MeTOJjaM ucciefloBaHUN. PepkoJsiierus u CoBeT XKypHasa co-
CTOSIT M3 U3BECTHBIX POCCUWCKUX U MHOCTPAHHBIX YYEHBIX, JesTelb-
HOCTb KOTODPBIX CIIOCOGCTBYET MHTErpalid MHPOBOTO HAyYHOIO CO-
o6uecTtBa. LlesieBoii ayauTopuei xKypHasa ABJIAIOTCS UCCAeJ0BaTeNY,
npenojiaBaTe/y By30B, aCIUPAHThI U CTYZ,EHTHL.

[IpyHUMAaKTCSA CTaThU, COOTBETCTBYWOIHUE pyOpUKaTOpy Journal of
Economic Literature, mocBsileHHbIe UCCI€J0BAaHUIO IIUPOKOTO CIIEKTPa
BOIIPOCOB, KacaloUIMXCsl KaK MUPOBOM 3KOHOMHMKH B LleJIOM, TaK U OT-
JleIbHBIX CTPaH, B 06/1aCTU MUKPO- UJIU MaKPO3KOHOMUKH, IKOHOMHU-
4eCKOW NMOJIMTHUKH, 3KOHOMETPHUKH, PbIHKA TPY/Jad, COLUANBHON MOJIHU-
TUKH U JD.

Hapsizy c copeiicTBHeM Hay4HbIM UCC/Ie[,0BaHUAM, MUCCHS KypHasIa
3aKJ/I09aeTcs B IOMCKe HOBBIX aBTOPOB Y HOBBIX HAyYHBIX UJIeM.

HenpeMeHHBIM yc/0BHEM [JJiA MyOJUKALUM SBJsETCS aHOHHMHOe
pelieH3MpOBaHUe Npe/iCTaBJeHHbIX CTaTeM.

KypHan crpeMuTcsi co604aTh BBICOKHE CTaHJAPTHI MyO6JIMKaLU-
OHHOM 3THKH.
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YK 330.354; 331.5

Bkiiaz yesi0Be4yeCKOro Kanurasia
B POCT POCCHIICKOH 3KOHOMHMKH!

ABjaeena /I.A.

YesioBeYECKUH KaMKUTaJl, BKIFOYAIOU[UN 3HAHMS, HABbIKK U CIIOCOOHOCTH pa-
OGOTHHUKOB, IBJIIETCS OJTHAM U3 KJIH0YEBBIX GaKTOPOB SKOHOMUYECKOT0 pocTa. Bmec-
Te C TEM KOJIMYECTBEHHBIE OI[EHKU ero BKJIa/ia B POCT POCCUMCKON 3KOHOMUKH He-
MHOT'OYHMCJIEHHBI U UMEIOT Pa3JIMYHble OrPaHUYeHUs], CBSI3aHHBIE C UCI0JIb3yEeMbI-
MU NOJX0JlJaMHU Y JaHHBIMU. B HacTosiiiell paboTe ObLIY HOJIy4eHbl HOBbIE OLIEHKU
BKJI3/Ia YeJIOBEYECKOr0 KaluTasla, OTpaKalollihe ero BAUsIHHE Ha POU3BOAUTE/b-
HOCTb Tpy/a. Jl/isl OLleHKU JJUMHAMHUKH YeJI0BEeYeCKOTro KaluTala UCII0JIb30BaH HH-
JleKC, XapaKTePU3YIOLIHH MPOAO0HKUTENbHOCTD M0JIyYeHHOT0 06Pa30BaHUsI U COC-
TOSIHUE 3/10POBbsI pA6OTHUKOB. BO3MOXXHOCTD BKJIKOYEHHS B MH/IEKC APYTHUX MO-
KaszaTeJiell 4eJI0BeUeCKOro KanuTalla OrpaHu4YeHa JOCTYIHOCTBIO U Ka4eCTBOM
JIaHHBIX. /lJ151 OL|eHKH BKJIa/la YeJI0BeYEeCKOr0 KaluTasla UCII0b30BaHbl CueTa 3KO-
HOMHYecKoro pocta. CoryiacHO moJay4eHHbIM pe3yJabTataM, B 2004-2017 rr. Ha-
KOILJIEHHE YeJIOBeYECKOTO KaluTala 00ecleYuBasio B cpeiHeM nopsaka +0,6 I.in.
€XeroJJHOT0 PocTa 3KOHOMHUKH. HanboJsiee BbICOKME BKJIQ/Ibl IPHUIIIUCh HA BTO-
pyto nosioBuHy 2000-x rozoB. B aTOT nepuo/, HaKOIJIEHHUIO YeJI0BEYECKOr0 Ka-
MUTa/a CIOCO6CTBOBAJ Psifi 61aroNpPUATHBIX GAaKTOPOB, Cpeiv KOTOPBIX Npelie-
CTBYIOLIUHI POCT JOXO/I0B HaceJIeHUs1 U MHOI'OYMCJIEHHOCTb BbIXO/JUBLINX HA PIHOK
TpPyZAa MOJIOJbIX U 06pa30BaHHbIX oKoyieHni. OHako B 2010-e ro/ibl 53KOHOMH-
Yyeckue U ieMorpadudeckrie GpakTopbl YXyAILIHUINCh, HAKOIJIEHUE YeJI0BEYECKOT0
KanuTaja 3aMmeguaoch, 1 Kk 2018-2019 rr. ero Bk/aJ, B 9KOHOMHUYECKHUI POCT
npubJIU3UICH K HysieBoMy. [lociezioBaBIee 32 3TUM yXy/ALIEHHUE 3/[0POBbS Ha-
ceJieHUsl B NepUo/], KOPOHAKPU3KCA HETATUBHO OTPA3W/IOCh Ha TeMITaX 3KOHOMHU-
yeckoro pocra B 2020-2021 rr.

Koueswle ca108a: yeoBedyecKuit KaIluTaJl,; 3KOHOMHYECKHH POCT; c4eTa 3KOHOMHYECKOIro poc-
Ta; 06p330BaHI/Ie; KOTHUTHWBHBIEC HABBIKH; 310POBbE.

1 CraTb4 BbINOJIHEHA B paMKax peaausanuu B HUY BIII3 ctpaTernyeckoro npoekra «ConuaibHas
MOJIUTHKA YCTOHYMBOTO Pa3BUTHS U UHK/IIO3UBHOTO 3KOHOMHUYECKOTO POCTa».

ABTOp BhIpaxkaeT npusHaTesbHOCTb B.E. [uMnenbcony, /I.A. BecenoBy, M.b. /lenucenko, P.U. Kane-
nmomHuKoBy, H.B. KoHapalloBy 1 aHOHUMHOMY pelieH3eHTY 3a LieHHble 3aMeyaHusl U Ipe/JI0XKeHusl.

ABpeeBa /lapbs AlleKCaHAPOBHA — BeJyUIUH 3KCIepT UHCTUTYTa «lleHTp pa3BuTHs» HanuoHanbHo-
o HCCJIe[JoBaTebCKOI0 YHUBEPCHUTeTa «BhIciias 1KoJia 3KOHOMUKK». E-mail: davdeeva@hse.ru

Crartbs noctynuia: 31.10.2023 /CraTbs npunsTa: 08.02.2024.
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BBeaeHue

PocT poccuiickoit 3KOHOMUKH ObL1 KpaiiHe HepaBHOMepHBIM. C 1999 r. mo 2008 r. BBII
YBeJIUYWJICS TIOYTH B/IBO€, OZJHAKO 3aTeM HavaJsicsl IepUo/, cTarHalnuy, ¥ poct 3a 2009-2021 rr.
cocraBui Bcero 16%. [IpexxHue 61aronpusiTHble GaKTOPHI, 06eCIeYrBaBUINE BBICOKHE TEMITBI
3KOHOMMYECKOT'0 POCTa, ObIJIM BO MHOTOM HcuepraHbl. [10MCK HOBBIX HICTOYHHUKOB POCTA CTUMY-
JINPOBaJI UHTEPEC K YeJI0BEYECKOMY KallMTaJly, 3HAYMMOCTb KOTOPOTr'o MoJIy4yr/ia K TOMy BpeMe-
HU IIUPOKOE NpU3HaHue (cM., K npumepy: [Lucas, 1988; Romer, 1990; Mankiw et al.,, 1992]).

YesioBeyeCcKUH KaNKUTa/l BKIIOYAET CIOCOOHOCTH U HaBbIKU PaOOTHUKOB, KOTOPbIE BJIHSI-
I0T Ha IPOU3BOJAUTENBHOCTD TPyAa. K 4Kc/ly OCHOBHBIX MCTOYHHKOB €ro HaKOMJIEHUsI OTHOCAT-
Csl ”HBECTHULIMH POAUTe el B pa3BUTHE CBOUX JleTel, noc/esyolee GpopMasbHOe 06pa30BaHUe,
MOBBINIEHHE KBTUPUKAIIMY, 0Oy4eHHe Ha pabouyeM MecTe U MHBECTULIUU B 370poBbe [Abraham,
Mallatt, 2022]. HecMOTpsl Ha INUPOKUM CHEKTP UHBECTULMH B Pa3/IMYHble KOMIIOHEHTHI YeJI0-
BEYeCKOro KaluTaJjla, UCCIe[0BaHUsl SKOHOMUYECKOTO pOCTa OObIYHO OrPaHUYUBAIOTCS OLIEHKOM
posix GopManbHOr0 06pa30BaHMsl, KOTHUTUBHBIX HABbIKOB, ONbITa Pab0OThI U 3/10p0Bbs [Rossi,
2020].

YesnoBeyeckuil KanuTasl BJHsET HA 9KOHOMHUYECKUH POCT HANpsIMYI0, 4yepe3 MOBBILIEHHE
MPOU3BOIUTELHOCTH PabOTHUKOB [Lucas, 1988]. KpoMe Toro, oH cliocoGCTBYeT BHEJIPEHUIO U
pacnpocTpaHeHHI0 HOBBIX TexHoJsorui [Nelson, Phelps, 1966], a Takxe cO31aHHI0 HOBBIX 3Ha-
HUM, UCII0/Ib3YeMbIX B Tpou3BoAcTBe [Romer, 1990]. 3a cyeT yesi0BeUeCKOro KanuTasa Mpouc-
XOZUT 0OMeH 3HaHUSAMU MeX[Y JII0AbMH, 6J1arofjapsi KOTOPOMYy NOBBIIIAETCS TPOU3BOAUTEb-
HOCTb Bcex paboTHUKOB [Lucas, 1988]. OT focTynHOro 4esioBe4ecKoro KanuTajia 3aBUCST UHBe-
CTHULMOHHBIE pelieHuss GUPM U, TAaKUM 06pa30M, HakoIleHHe Gpr3ndecKoro kanurtasa [Acemogluy,
1996].

BMecTe ¢ TeM 3KOHOMUYECKUH POCT TAKXKe BJIMUSET HAa IMPOLECChl HAKOIJIEHHS YesI0Be-
YeCcKOro KalnuTasa — B YaCTHOCTH, NOBbILIAask CTUMYJIbI, T.€. OTAa4y OT COOTBETCTBYIOLIUX UHBE-
CTULUH, U yBeJIMIUBas pecypchl A1s Ux ocyuectsiaenus [Bils, Klenow, 2000; Weil, 2014]. Kpu-
3HUCBI, 0COOEHHO 3aTsHKHbIe, IPUBOJAAT K OTepe YacTH UMEIOIMXCA 3HaHUM U HaBbIKOB paboT-
HUKOB [['uMnenbcoH, 2022]. [Ipu 3TOM Ha/iMuMe YeJ0Be4eCKOro KaluTajla ellie He rapaHTHpPY-
eT ero NpoAyKTUBHOe IpUMeHeHUe. Tak, B IuTepaType ObLIM ONHCAaHbl CBUAETENbCTBA TOTO,
YTO MHCTHUTYLMOHA/IbHAsA cpesia B Poccun cHMXaeT BOCTpe60BAaHHOCTh UMEIOIEr0Cs YeIoBe-
yeckoro kanutasa [[umnesnnscoH, 2016] U crioco6CTBYeT nepeHanpaBIeHUI0 YCUIUi 06pa3oBaH-
HBIX JIIOJIell Ha peHTOOPUEHTUPOBAaHHOe MoBesieHUe [Alexeev, 2018].

MHOroMepHOCTb YeJI0OBeYECKOro KalluTala U pa3HO0Opa3ue aclieKTOB ero B3aMMOCBS3H C
3KOHOMHYECKHM POCTOM NOPOXKJAaeT MHOXXECTBO MCC/Ie[0BaTeJbCKUX BONpPOCOB. lleb faHHOU
paboThl 3aK/II0YaeTCs B OLleHKe BKJIa/ld YeJI0Be4YeCKoro KalnuTasla B POCT POCCUHCKON 3KOHOMU-
KU 32 CYET MOBBIIIEHHs TPOU3BOJIUTENBHOCTH PA6OTHUKOB. COOTBETCTBYIOIHE KOJUYECTBEH-
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Hble OLIeHKH B iuTepaType (cM.: [BockoboitHukoB u gp., 2021; Entov, Lugovoy, 2013; Akunzau-
HOBa U Jip., 2017]) noka He CTOJIb MHOT'OUHC/IEHHBI U CBS3aHBI C PA3JIMYHBIMU OTPaHUYEHUSIMH.

151 U3MepeHNs JUHAMHUKH YeJ0Be4eCKOro KaluTaja, B OTJIU4YHe OT TPaAULMOHHOTO
JlJIs1 C4eTOB 9KOHOMMYECKOT0 pOCTa NoKa3aTeJs KauecTBa TPY/a, B CTaTbe UCII0JIb3YEeTCs UH-
JleKC 4eJI0Be4YeCKoro KanuTasna. MHJeKc mo3BoJisieT arperupoBaTh JUHAMUKY Pa3/JIM4YHbBIX 110-
KasaTeJiell yeJJ0Be4eCKOro KanuTasa c y4eTOM MUKPO3IKOHOMUYECKHX OLIeHOK UX BJIUSHUSA Ha
NPOU3BOJUTENbHOCTb pAOOTHUKOB. Tako# 0AX0/ ABJAsSIETCA THOKUM U IPO3pavyHbIM, @ TAKKe
NI03BOJISIET HANPSMYIO y4eCTb B3aUMOCBSI3b MeX/y pa3JNYHbIMU aclleKTaMH 4es0BeYeCKOoro
KaluTaJa U IPOU3BOJUTENbHOCTBIO TPY/A.

Hcrnosib3yeMblii B JaHHOW paboTe MOAX0/L aJalTUPYeT MeToibl BceMrpHoro 6aHka [Kraay,
2019; Collin, Weil, 2020] k messiM nccies0BaHUA U POCCUHCKOM CTaTUCTHKE. BbI60Op Mokasare-
JieH 4eJIoBeYEeCKOTo KalluTasla OCYIeCTBJS/ICS C y4eTOM UX CBSI3U C IPOM3BOAUTENbHBIMH Ka-
YyecTBaMH pabOTHHUKOB, a He JPYTUX KaTeropui HacesJeHusl — IOCKOJIbKY UMEHHO PabOTHUKHU
Yy4acCTBYIOT B 9IKOHOMHUYECKOM ITPOU3BO/ACTBe. [Ipe/1araeMblil HH/EKC 4eI0BEYeCKOr0 KanuTana
XapaKTepu3yeT NPOU3BOAUTEIbHOCTb TPYa PAaGOTHHUKOB, CBA3aHHYIO C NMOJYyYeHHBIM UMH 00-
pa3oBaHHEM U COCTOSTHUEM 3[10pOBbs. JJOCTYNIHOCTb U Ka4eCTBO JAHHBIX B HaCToOsLee BpeMs
OTrpaHUYMBAIOT BO3MOXKHOCTD y4eTa APYTHUX NPOU3BOJUTENbHBIX XapaKTepPHUCTHK PAOOTHUKOB.

s oLjeHKM BKJIaJia 4esIoBeYecKoro Kanutaia B AuHamuky BBII ncnosibdyem cdeta sko-
HoMM4Yeckoro pocta. CorsiacHo MmoJsiyueHHbIM OLleHKaM, HanboJiee BBICOKMH BKJIAJ, yesioBeye-
CKOT0 KallMTaJa B POCT POCCUHCKON 9KOHOMHUKH MpUILe/ICsS Ha BTOPYIo 1os10BUHY 2000-X To/0B.
[IpeAmecTByOIMKIA IEPUOJ, aKTUBHOT'O 3KOHOMHYECKOT'0 POCTA CO3/aJl CTUMYJIbl U BO3MOXKHO-
CTH /11 UHBECTULMI B 3HaHUS, HaBbIKU U 3/10poBbe. Ha pIHOK TPy/Aa BBIXOJAWJIA MHOTOYHUC-
JIEHHBIE MOJIO/Ible TOKOJIEHHS, BCe 60JIbIIast 10151 KOTOPBIX Jies1ala BbI60P B M0JIb3Y BhICIIETO
obpasoBaHusl. [lokazaTe/u 30pOBbsi B3POCIbIX, IPEX/e CHIKaBLIMecs Ha GoHe yepe bl KpU-
3HCOB, CTaJIM yJIy4lIaThCs.

B 2010-x rofax TeMnbl IPUPOCTA YeJ0BEYECKOIr'0 KaluTaaa 3aMeJIUIUCh, U K 2018-
2019 rr. ero BKJIaJ, B 3KOHOMHUYECKUH POCT COKPATHJICS TPAKTUYECKH /10 Hy.1s. [IpuTOK MoJio-
JIbIX TIOKOJIEHWH Ha PbIHOK TPYZa CYIeCTBEHHO CHU3WJICS, TOI/Ia KaK BO3MOXKHOCTH /LISl UHBe-
CTUIMHI B 06pa30BaHUeE U 37J0POBbE CXKAIKCh U3-3a HEOJIArONMPHUSATHON AUHAMHUKH JIOXO/I0B Ha-
cesienns. B 2020-2021 rr. npsiMble U KOCBEHHbIE MOC/IECTBUS KOPOHAKPHU3HCa NPUBEJIHU K pe3-
KOMY YXyZLIEHHUI0 COCTOSIHUSA 3/J0POBbs1 HaceseHus], YTO HeraTUBHO CKa3aJIoCh Ha TeMIIaX pocTa
3KOHOMHKHU B 3TH TOJbL.

XoTA AaHHaa paboTa MOCBsIleHa OlleHKe BKJIa/la Ye/I0BeYecKoro KanuTajla B 3KOHOMHU-
YeCKHUH pOCT, NoJIy4eHHble pe3yJIbTaThl TAKKe YKa3bIBAIOT Ha TO, YTO JUHAMHKA 3KOHOMHUYe-
CKoro pocTta B Poccuu Bo MHOTOM onepexasa JUHaMHKY 4eJ0Be4eCKOro KanuTaaa. JTo He fB-
JIieTCs IPOTUBOpeYreM — KaK 0TMeYasioCh BhIllIe, YeJIOBEYEeCKUI KalluTal U pOCT 3KOHOMHUKH
B3aMMOCBsI3aHbIZ. BMecTe ¢ TeM BOMPOC BJIMSAHMSA JI0X0/I0B HAaCeJEHHs] K IKOHOMHUYECKOTO pOCTa
Ha HaKOIlJIEHHE YeI0BEYECKOro KanrTasaa B Poccuu TpeGyeT AabHeHIero ucciefoBanust. Takxke
BO MHOTOM OTKpPBITBIMH [TOKA OCTAlOTCA BOIPOCHI O BKJIaZle APYTHUX KOMIIOHEHT 4eJI0Be4eCKOro
KalnuTasa (B NepByI0 ouepe/ib, ONbITa U KOTHUTHUBHBIX HABbIKOB PAOOTHUKOB); O NOCJIe/ICTBUSIIX
npolecca ob6eclieHeHUs1 HaKOIJIEHHbIX 3HaHUH W HAaBbIKOB; M 0 3HAYMMOCTH NPOYUX KaHaJIOB
BJIMSIHUSA YeJI0BeYeCKOro KalluTasla Ha POCT POCCUHCKON 9KOHOMHUKH (B 4aCTHOCTH, O €r0 poJiv B

2 Kpome TOro, Ha 3KOHOMHWY€ECKYI0 JUHAMUKY U HaKOIlJIEHHE 4Y€JI0BEYEeCKOro KaluTaja BJAUAIT 06-
mue (l)aKTOpbl - ,Z[eMOFpa(bI/I‘IeCKI/Ie U UHCTUTYLLIMOHAJIbHbIE.
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obecrieyeHUH TeXHUYECKOT0 Pa3BUTHA CTpaHbl). [Ipy MHTepIpeTaliy NOJIy4eHHbIX OLIEHOK BaX-
HO YYUTBIBATh UX OTPaHUYEHHSI.

CTaTbsl UMeeT CJeJyIolylo CTPYKTypy. Pasgen 1 cofilepkUT 0630p JIMTepaTyphl, B KOTO-
POM pOJIb 4YeJIOBEYEeCKOTO KamuTala pacCCMOTpPeHa B KOHTEKCTE UCTOYHHUKOB POCTa POCCUHCKOU
3KOHOMHUKHU. B pasgiesie 2 onrcaHbl MeTOZ0JIOTHA U UCIIOJIb3yeMble flaHHble. B paspene 3 npu-
Be/leHbl NI0JIy4eHHbIe OLleHKH BKJI3/la 4eJI0BeYeCKoro KanuTasla B pOCT POCCUHCKON 9KOHOMUKH.
B paspesne 4 ycTOMYMBOCTD pe3yJIbTaTOB NPOBEpPEHa C UCII0Jb30BaHUEM psifia a/IbTePHATHB-
HbIX crienudUKaIui.

1. JKOHOMUYECKHH POCT U €r0 HCTOYHHKH
1.1. PocT poccuiickoii 3koHOMUKH B 1991-2021 rr.

«HcTopusa» skoHOMHUYeckoro pocta B Poccuu npefcrasieHa Ha pyc. 1. Hauyasuuiica ee
B KoHIle 1980-X ro/1oB IyyGOKHI TpaHCHOPMAIIMOHHBIN CIaJ| COMMPOBOXKAAJ IePeX0/] K PbIHOY-
HOM cucTeMe. B 0cHOBe 3TOr0 cra/ia JieXkas Il HaKOIMUBIINECS] CTPYKTYPHbIE U UHCTUTYIIMOHAJb-
Hble UCKaXKEHUS], BOHUKIIINE MaKpPO3KOHOMHUYECKHe AUCOaTaHChl U Me/lJIeHHble TeMIIbl 3KOHO-
Mudeckux pepopm [Dabrowski, 2019]. 3a 1991-1996 rr. poccuiickasi 3KOHOMHUKA COKpaTHJIach Ha
40%. [lepBble NPU3HAKH POCTa HAMETUJIUCh B 1997 ., 0ZiHaKO BCKOpe X CMEHWJI Kpy3uc 1998 .
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Puc. 1. 3xoHoMHU4Yeckui poct B Poccuu B 1991-2021 rr., %

HcmouyHuk: Poccrar, pac4deThl aBTOpa.

C 1999 r. no 2008 r. 5KOHOMUKA pOC/a CTPEMUTENBHO U YBEJUYUIACh IOYTH BJABOE —
BITPOYEM, CO 3HAYUTEBHO CHU3UBILHUXCS K TOMY BpEMEHH ypoBHeEH. PocTy crioco6cTBOBa Lie/IbIf
psAn GaKTOPOB, Cpeir KOTOPBIX MPOBeJIeHHbIE HHCTUTYI[MOHAIbHBIE PedOpPMBI, YIydIllleHHe yC-
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JIOBUI TOPTOBJIM BCJIe] 33 06eclieHeHNeM py6.1a U oBbllleHHeM HedTsIHbIX LieH [Entov, Lugovoy,
2013], NpUTOK NPSIMbIX THOCTPAHHBIX MHBECTUIIUHA U HOBBIX TEXHOJIOTHH, KOTOPbIE MTO3BOJIUIU
COKpaTHUTh TeXHOJIorn4yeckoe oTcraBaHue [Voskoboynikov, 2023], a Takxe 6GJaronpusiTHbIE
nemorpadudeckue yciaoBus [Hansl et al,, 2015].

Opnako nocne kpusuca 2008-2009 rr. ¥ KpaTKOro neproja NOCTKPU3UCHOT0 BOCCTAHOB-
JIeHHS TEMIIbI POCTA CyLeCTBEHHO 3aMeanunchk. K konny 2021 r. BBII yBennuunicsa Bcero Ha
16% no cpaBHeHH10 € pegkpHU3KcHBIM 2008 T, Torja Kak cpefiHeroloBble TeMIIbl pOCTa 3a 3TOT
NIepHoJ, COCTaBUJIM HEMHOTUM 6oJibllle 1%. POCT 3KOHOMUKH CAep>KUBa/IX MHOTOYHC/IEHHbIE
WHCTUTYLMOHA/IbHbIE NPO6/IeMbl, HEGJIAarONPHUATHBIN [1eJI0BOM Y MHBECTULIMOHHBIN KJIMMaT,
HeZI0CTAaTO4YHas AuBepcudUKaLKs SKOHOMUKHY, YXY/ILIEHHEe OTHOIIEHUH C 3alaJHbIMU CTPaHaMH,
a TakKe HayaBllIeecs COKpallleHHe YUCJAeHHOCTH HacesleHHus1 B pabodux Bo3pacTtax [Dabrowski,
2019]. CaHKIIMU ¥ OTTOK MPSMBIX MHOCTPAHHbBIX UHBECTHULIMH nocsie Kpusuca 2014 r. yciox-
HUJIM IOCTYII K HOBBIM TexHoJiorusiM [Voskoboynikov, 2023]. Poccuiickast sSkoHOMUKA OBICTPO
BOCCTAaHOBMWJIACh NOCJIe KOBUHOr0 Kpusuca 2020 r., 0JHaKO CTPYKTYpPHbIE OTrpaHUYeHHUs] IKOHO-
MHYECKOT0 pocTa coxpaHuauch [Knight et al., 2021]. Kpusuc 2022 r. cTas HauyajoM HOBOH BbI-
HYXZIeHHOH TpaHchOopMai pOCCUHACKON 3KOHOMHUKH.

1.2. lemorpadus, KOJIUIECTBO M KAUYeCTBO TpyAa

Paj vcciefoBaHUM yKasbIBaET, UTO BbICOKYIO POJIb B AUHAMUKE POCCUMCKOTO 3KOHOMHU-
4YeCcKOro pocTa urpanu eMmorpapudeckue pakropsl. Jemorpadudeckas Harpy3ka, Wy OTHolle-
HU€e YHCJIA JieTed U NOXKHUJIBIX K YHUC/Y JIF0/IeH TPYA0CIOCOGHOT0 BO3pPACTa, CHIKAJIACH C Cepe-
JuHbl 1990-x no koHer, 2000-x rozoB [BumHeBcku, Lllep6akosa, 2018]. [To onenkam Beemup-
HOTO 6aHKa, UMEHHO C fieMorpaduyecKuM AUBU/IEH/IOM — N0JIOXKUTENbHBIM 3 (eKTOM OT Io-
BBIILIEHUS JIOJIU JIIOel B paboyMX Bo3pacTax — OblIa CBsI3aHA IOYTH TpeThb pocTa BBII Ha gymy
HacesieHus: B Poccuu 3a nepuog 1997-2011 rr. [Hansl et al,, 2015].

CorutacHo orjeHKaM KastabuxuHol u Ka36eKoBOH, MOJIOKUTENbHBIN JleMorpaduiecKui
IuBUaeHA npuinescs Ha 1999-2008 rr. [KanabuxuHa, Kaz6ekosa, 2022]. Ero cpeaHeroioBoi
BKJIA/| B 3TOT IEPUOJ, COCTABMJI +1,6 LI TpU cpejHUX TeMnax pocta BBII Ha gyury HacesneHus
B +7,3%, T.e. 6osiee ofHOM nsaTol. OnHako B 2009-2017 rr. Bk/IaA feMorpadudeckoro paxkropa
ObLJI OTPULATEJIBHBIM U COCTABJIS B cpeiHeM —2,0 ILIL TPH CpefiHel fruHaMuUKe noAyuieBoro BBII
B +0,5% (+1,6% 6e3 yueTa kpusucHoro 2009 r.)3.

Heckos1bKO MHYI0 IepCIeKTUBY NpeJIaraloT cyeTa SKOHOMHUYECKOro pocTa (growth ac-
counting), KOTOpble NMO3BOJIIOT UCCIEL0BaTh BKJIaJ, KOTOPbIH BHOcUIA B npupocT BBII pu-
HaMHKa pa3/IMYHbIX GAaKTOPOB NMPOU3BOJCTBA — TAKUX KaK TPYA U GU3NUYECKUH KaluTasl, - a
TaK)Xe JUHAMUKa 3$PEKTUBHOCTH UX UCIOJIb30BAHUS, UM COBOKYNHON GaKTOPHON NMPOU3BO-
qutebHOCTU®. COrJIaCHO COOTBETCTBYIONIUM OlleHKaM Ha OCHOBe fiaHHbIX Total Economy Da-
tabase® [de Vries, Erumban, 2022], ocHOBHbIMU $paKTOpaMy SKOHOMUYECKOH JUHaMHUKM B 1991~

3 YKaszaHHble pe3yJ/bTaThl ObLIY [TOJyYeHbl YCpelHEHHEM OLleHOK B paboTe [KasnabuxvHa, Kas6eko-
Ba, 2022, c. 97].

4 061ee onyvcaHue NMOAX0/A K IeKOMIIO3UL[MH B pAMKax CY€TOB 9KOHOMHUYECKOI'0 pOCTa NPUBOAUT,
B yacTHocTH, Beitn [Weil, 2013, ch. 7.3]; Takke cM. onMcaHHe KJII0YEBbIX TIOHATHH U 0630p JIUTEPATyPhI
B craTbe KpadTca u BosnbTepa [Crafts, Woltjer, 2021].

5 The Conference Board Total Economy Database™, April 2023.
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2021 rr. BBICTYNA/IM USMEHEHHUsI B COBOKYIHON (paKTOPHOM MPOU3BOJUTENBbHOCTH U HaKOILIe-
HUe pusudeckoro kanutaja (nmoapobuee cM.: [Voskoboynikov, 2023]).

Bxuaz KosimuecTBa TPyZa, UM U3MEHEeHHs] OTPaGOTaHHbIX 3aHATBIMU 4acoB, COTJIACHO
TOMY K€ UCTOYHUKY, B 1991-1998 rr. 06 bsicHsN nopsifika 20% cpegHeronoBoro nageHust BBII
(-1,3 m.o. u3 -6,9%), B 1999-2008 rr. — MeHee 10% pocta (+0,5 .. u3 +6,7%), a B 2009-2021 rr.
BHOBb CTaJ OTpuLaTeabHbIM (-0,2 1.1. MafieHUs npu TeMnax pocta +1,1%). Bmecte ¢ TeM no-
TeHLMa/lbHble KaHaJbl BJIUSHUA JeMorpadruyeckoro AUBHAEH/A Ha 3KOHOMUYECKUH pOCT
BKJIIOYAIOT He TOJIbKO POCT NpeJJIoXKeHHUsI TPY/a, HO U 60Jiee BBICOKYIO IPOM3BOAUTEIbHOCTD
Y cOeperaTesibHyI0 ClIOCOGHOCTD JIF0/IEN B TPYAOCIIOCOOHOM BO3PACTE, @ TAKXKE CHIKEHUE Harpys-
KU Ha paboTamwliee HaceseHue [KanabuxrHa, KazbekoBa, 2022]. Ux BaMsHME B paMKaxX CYETOB
pocTa MOXeT ObITh OTHECEHO K APYTUM daKTOpaM NPOM3BO/CTBA.

TpaguIMOHHBIM /111 CUETOB POCTA [TOKA3aTesIeM, XapaKTePU3YIOIINM YeJ0BEeYeCKUH Ka-
NUTaJI, SIBJASETCA Ka4yeCTBO TPy/a. JTOT NOKA3aTesb OTPA)KaeT U3MEHEHHE CTPYKTYpPhI pabo-
Yero BpeMeHH, OTPabOTAHHOIO 3aHATHIMU C PA3JIUYHBIMU IPOU3BOJAUTENbHBIMH XapaKTepH-
CTHKaMM, KOTOpble BBIPAXXAIOTCS B Pa3/IMyuAX B onaTe TpyAa. B Total Economy Database ka-
4YeCTBO TPyZa OlpeJie/isieTcs ypoBHEM 00pa3oBaHus. COrlacHO NpHBe/IeHHbIM B yKa3aHHOM 6ase
JlaHHBIX OLleHKaM, CpeJiHero/loBble BKJIa/ibl KaueCTBA TPYZa B POCT POCCUICKON 9KOHOMHUKHU
coctasasad +0,4 . B 1991-1998 rr., +0,3 n.n. B nepuozsr 1999-2008 u 2009-2017 rr., U OT-
punartesbHble -0,03 m.o. B 2018-2021 rr.

Bocko60iHUKOB U Jip. [Bocko60itHMKOB U Ap., 2021] orleHU/IN BKJIaJ] KauecTBa Tpy/Aa, AUd-
depeHIMpPYys paGOTHUKOB HE TOJIBKO M0 YPOBHIO 06pa30BaHUsl, HO TAKXKe I10 MOJIy U BO3PacTy.
[To ouleHKaM aBTOPOB, AMHAMUKA KadecTBa TpyZa B Poccuu B 1995-2002 rr. o6ecrneuynBaia B
cpeaseM +0,21 1.1 sSKOHOMHUUYecKOTo pocTa. HauMenbiuii Bkaaf (B cpeadeM +0,04 .o B rof)
HabJII0Aa/ICcs B IEPHOJL ObICTpOro pocta skoHoMUKHU 2002-2007 rr., Toraa kak B 2007-2011 rr.
oH yBesnnuunicsa 1o +0,18 m.m., a B 2011-2016 rr. - yxe g0 +0,31 n.n. K ocHOBHBIM dakTOpam
yJIy4IlleHHs Ka4ecTBa TPYy/ia aBTOPbI OTHOCST MOBBIIIEHHE JJOJIM PAGOTHHUKOB C BBICUIMM 06pa-
30BaHUEM, a TAKXKe JIOJIM CTAapIINX BO3PACTHBIX IPYII, XapaKTEPHU3YIOIINUXCS 6oJiee posoJI-
YKUTEJIbHBIM OIIBITOM paboThI.

JuToB u Jlyroeoi [Entov, Lugovoy, 2013] ucnosib30Basiv MoKasaTeJib Ka4ecTBa TPY/a, 0C-
HOBaHHbBIH Ha U3MEHEHUH CTPYKTYpbl 06pa30BaHUs PaGOTHUKOB. COTJIACHO MOJIy4eHHbIM OLeH-
KaM, CpeZJHero/J0BOM BKJIa/| KauecTBa TPy/ia B POCT POCCUHCKON 3KOHOMUKH cocTaB/s +0,3 ILIL B
nepuozp! 1991-1998 u 1999-2008 rr., +0,2 n.i. B 2009 r. 1 +0,1 .. B 2010 r., oTpakasa moc-
TAaTOYHO YCTOMYHBBIN POCT YPOBHEHN 00pa30BaHUS 3aHATHIX.

[ToABOASA UTOT, CYLeCTBYIOIMEe OLleHKH BKJIaZa KaueCcTBa TPy/ia COCTABJSAIOT Mopsi/iKa
0,2-0,3 .. exxeroiHOro0 pocTa POCCUNCKON 3KOHOMUKHU (TaKXkKe CM. CpaBHEHHUe oljeHOK B [Ipu-
JoxeHuy, TabJ1. [11). ToUHOCTB OLEHOK KauecTBa TPY/Aa 3aBUCUT OT BbI6Opa KOHKPETHOM cIie-
nudukanyu [Bosler et al, 2018]. BmecTe ¢ TeM 0611jast KPUTHKA 3TOTO MOAX0/A CBSA3aHA CO CIIOCO-
60M OLIeHKH pas/n4Yuil B IPOU3BOJAUTEIBHOCTH PAaGOTHUKOB, KOTOPBIE ONpEZeNSIIOTC UCXOAs
Y3 pa3/IM4Yui B OIUIaTe TPy/a — TOT/la KaKk Ha Pas/In4Ms B 3apIUIaTe TAKKe BJIUSIOT U MHOXKECT-
BO He CBSI3aHHBIX C [TPOU3BOUTENBHOCTBIO pakTopoB [Zoghi, 2010]. HampsiMyto y4yecTb B3au-
MOCBSI3b MEX/1y UHBECTHUIUSIMU B YeJI0BEYECKHM KAalMTaJl U IPOU3BOJUTEIbHOCTbIO PAGOTHH-
KOB II03BOJISIeT MH/IeKCHBIHM NOJXO0/, K OLIeHKe YeJI0Be4eCcKOro KanuTasa.



2024 IKOHOMHYECKHH )KYPHAJI BILI9 15

1.3. YestioBeyeCKH KanuTaa

C 1990-x rog0B B JiuTEpaAType MOJYYHUIU PAacIpOCTPaHEHHUE MTOKa3aTeIH, HAPSIMYI0 Xa-
paKTepU3yIoLIe yPOBEHb YeJ0BEYECKOT0 KaKuTala — 6oJiee yA00HbIe JJ1s1 MEXCTPAHOBBIX CO-
MI0CTaBJIEHUH, YeM OLleHKH KadecTBa TpyzAa [Wofimann, 2003]. [IpyMepaMu Takux MoKasaTeien
ABJIIOTCS IPO/IOJDKUTENBHOCTD II0JIy4eHHOT0 06pa30BaHusl M OMbITA, a TaKXKe 0XKUaeMasi Ipo-
JlOJKUTENbHOCTD »ku3HU. busic u Kienos [Bils, Klenow, 2000] npezsioxkuiu JONOJHUTD NTOKa-
3aTeJ/IM 4YeJIOBEYeCKOro KalnuTala MUKPO3KOHOMHUYECKUMH OLleHKaMHU OT/AA4u OT COOTBETCTBY-
IOILMX MHBECTULIHMH, YTO IO3BOJIMJIO YYEeCTh UX BIMSHUE HA IPOU3BOAUTENBHOCTb PAGOTHHKOB.
Jlanee GyzieM Ha3bIBATh OLEHKHY YeJI0BEYECKOT0 KalIUTAa, [I0JIyYeHHbIE TAKUM CIIOCOO0M, MH/IEK-
caMU - 110 aHAJIOTHH C UH/EKCOM YeJIOBeYeCcKOro KanuTtasia BcemupHoro 6anka [Kraay, 2019].

B passin4HbIX MCCIe0BaHUsX Obla NOKa3aHa M0JI0KUTebHas! CBSI3b C 9KOHOMHUYECKUM
pPOCTOM TaKHMX acleKTOB 4eJI0BeYeCKOro KamuTajla Kak obpa3oBaHue [Mankiw et al, 1992;
Benhabib, Spiegel, 1994], koruutuBHble HaBbikK [Hanushek, Kimko, 2000; Angrist et al., 2019],
onbIT paboThl [Lagakos et al,, 2012, Jedwab et al., 2021] u1 3g0poBbe Hacenenus [Weil, 2007;
Bloom et al,, 2014]°. OaHako MoJy4YeHHbIE Pe3yNbTAThI PA3INYAOTCSA B 3aBUCKMOCTH OT CIie-
UUKALMH: UCTIO0JIBb3yEMbIX METOZ0B MAaKPO3KOHOMHYECKOTO MOJEJNPOBAHUS U OLEHUBAHUS
[Rossi, 2020], moka3aresiel yesoBedeckoro kanuraiaa [Wofdmann, 2003] 1 kayecTBa JJaHHBIX
[Krueger, Lindahl, 2001; Cohen, Soto, 2007]. O61ee npefcTaBieHre 06 OCHOBHBIX pe3y/ibTaTax
B MEXCTPAHOBOM KOHTEKCTE MOXXHO IOJIyYUTh U3 0630poB BcemupHoro 6anka [Flabbi, Gatti,
2018; Rossi, 2020].

WHpekcpl Yes10BeYeCKOro KaluTala UCIO0/1b30BaIUCh He TOJBKO B MEXXCTPaHOBBIX HC-
CJle[]JOBaHUSAX (XOTs TaKUX paboT GOJIBIIMHCTBO), HO U J/Is1 aHa/IM3a UCTOYHUKOB 3KOHOMUYe-
CKOT'0 POCTa B OT/eJIbHBIX cTpaHax. Tak, [xoHc [Jones, 2002] npuiiesn K BbIBOJY, YTO HOBBILIE-
HUe [IPOJI0J/DKUTENBHOCTH 00pa3oBanus 06bsicHseT 0,63 .. u3 2,0% cpefHeroj0Boro pocra
BBII Ha 4yac orpa6oTanHoro BpeMeHu B CIIIA B 1950-1993 rr. BceMupHbIN 6aHK BKIIOYHJI UH-
JleKC 4yeJI0OBeyeCcKoro KanuTajaa B ¢opMe 06pa3oBaHMs B CTaHAAPTHYIO MOJieJIb JJ0JITOCPOYHOTO
pocta [Loayza, Pennings, 2022], Tora kak o/jHa U3 paclIMPeHHbIX BEPCUH TOH Ke MoJiesu
BKJIIOYAEeT UH/IEKC YeJI0BeYeCKOro KalluTalla, pa3paboTaHHbIM camuM BceMupHbIM 6aHKoM [De-
vadas et al,, 2022]. XoTs1 0CHOBHbIM IPUMEHEHHUEM 3TOH MOJIEH SIBJISETCS IPOTHO3UPOBAHUE,
UkoH [Jeong, 2022] ucnosib30Bas ee I aHaJIU3a UCTOPUIECKON JMHAMUKHA 9KOHOMHUYECKOI0
pocta B Kopee. OcHOBbIBasich Ha JjaHHbIX Penn World Table (PWT; [Feenstra et al,, 2015]), on
OLlIeHMJI BKJIaJ, 4YeJI0BeYeCKOro KalnuTasla B cpefiHerojoBoi poct BBII Ha yiy HacesieHus cTpa-
Hbl B 1,5 n.. u3 5,9% pocra 3a 1960-2014 rr.

basa gannbix Penn World Table siBsisieTcst ofJHUM M3 pacnpocTpaHeHHbIX HCTOYHUKOB
OLIEHOK 4YeJIOBEYEeCKOT0 KallKuTasla JJIsi MEXXCTPAHOBBIX UCCIeI0BaHUHN. Yesl0BeYeCKUI KanuTasl
B PWT u3MepsieTcsl ¢ NOMOLIbI0 UHAEKCA, PACCYUTHIBAEMOTO HA OCHOBE OLEHOK NMPOJ0JKH-
TeJIbHOCTH 06pa3oBaHUs HaceseHus crapiue 15 set bappo u Jlu [Barro, Lee, 2013], u y6b1Bato-
IIUX OLIEHOK OT/IJa4H OT IepBUYHOIr0, BTOPUYHOI'0 U TPETUYHOTO YPOBHel o6pa3oBaHus [Caselli,
2005]. CpepHeronoBoii BKJIaJ, 4YeJ0BEYECKOT0 KallUTala B POCT POCCUMCKON 3KOHOMHUKHU 3a
1991-2019 rr., corsiacHo gaHHbIM B PWT, coctasiasan +0,42 m.a.: +0,62 m.m. B 1991-1995 rr.,,

6B YKa3aHHbIX pa60TaX HCCJIeJ0BaJIOCh BJIMAAHHE Y€JIOBEYECKOIro KaliliTaJla He TOJIbKO Ha TeMIIbl 3KO-
HOMHYECKOI'o poCTa, HO U Ha pa3/IM4Uud B YPOBHE AOXOA0B MeXy CTpaHAMHU, KOTOpPbIe ABJIAIOTCA C/Iea-
CTBHUEM 3KOHOMHUYECKOI'o poCTa B IIPpOUIJIOM.
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+0,95 m.o. B 1996-2000 rr. u Bcero +0,23 n.m. B 2001-2019 rr. B cpeneM no 145 cTpaHaM, A1
KOTOPBIX JOCTYIHbI COOTBETCTBYIOLIME OLleHKH, BKIabl 32 1991-2019 rr. coctaBisiau +0,49 m.o.
BMmecTe ¢ TeM 1o cTpaHaM € CONOCTABUMBIMU (T.e. JOCTAaTOYHO BbICOKHMH) YPOBHSIMU YeJIOBe-
4eCKOT0 KaluTasa, CPeIHEro/I0BbIe BKIa/Ibl ObLIN HIDKe - opsaka +0,39 m.i.”

OpHako fanHble bappo u Jly, yj06HbI€e 1J151 MEXKCTPAHOBBIX COMOCTABJIEHHUH, UMEIOT Cy-
LleCTBeHHbIe OTPaHUYEeHHs NIPY aHA/IM3e YeJI0Be4eCKOoro Kanurasaa B Poccuu. B yacTHoCTH, MX
NyOGJIMKaLUS OCYILEeCTBJSIETCS C CYyLeCTBEHHOM 33/IepKKOM — TaK, cTaTUCTUKaA 3a 2015 r. cTana
goctynHa b B 2021 r. lanHble bappo u JIu o1jeHUBalOTCA € NATUJIETHUM UHTEPBAJIOM U He
OTPaXaIOT eXeroJHy0 JUHAMUKY IPOJOKUTENbHOCTH 06pa3oBaHusl. ITO CKa3bIBAeTCs U Ha
NOJIy4eHHbIX Ha UX OCHOBe OLieHKaX BKJIaJja YeJI0BeYeCcKOro KalnuTala, HeM3MeHHbIX Ha NPOTH-
»KEHUU JJIMTeJbHBIX NIeprosioB. KpoMe Toro, AaHHble bappo u JIu paccyuTaHbl AJ1s1 BCero Hace-
JIeHUs], a IOTOMY B MeHbLIeH CTelleH! 0TPaKAIT NPOU3BOAUTE/IbHbIE KA4eCTBa pAaGOTHHUKOB. [lu-
HaMMKa IPO0/KUTENbHOCTH 06pa30BaHHUsl, OCHOBaHHas Ha JJaHHbIX bappo u Jly, B oT/ie/IbHble
NIepHOo/ibl CYLIeCTBEHHO OT/IMYAETCS OT AWHAMUKH NPOJAO/IKUTEbHOCTH 00pa30BaHHUs, pacCyu-
TaHHOM /151 3aHATOT0 HaceJIeHUs 10 AaHHbIM Poccrara (cM. paszen 4).

AxkunauHOBa U Jp. [AkuHAMHOBA U Jp., 2017] ucnoss3oBanu cxoxuit ¢ PWT nogxoz,
OJIHAKO BKJIIOYMJIM B MH/IEKC 4eJIOBEYECKOro KaluTasla, TOMUMO MPOJO/IKUTETbHOCTH 06paso-
BaHM$, [T0OKa3aTe/U KauecTBa 00y4yeHus (pe3y/IbTaThl TECTUPOBAHUS IIKOJbHUKOB) U 3/J0pOBbs
HaceJieHHUs1. X pacyeThl TaKKe OCHOBBIBAJIMCh HA UMEIOLIUX OrpaHUyYeHus AaHHbIX bappo u Jly,
TOTI/la KaK OLleHKH KauyeCTBa LIKOJbHOI'0 06pa30BaHUs He COOTHOCUJIMCD C Yesl0Be4eCKUM Kallu-
TaJIOM y4YacTBYIOIIHUX B IPOM3BO/ICTBE PAaOOTHUKOB (MOApPOOHee 0 NMpobJieMaX, BO3SHUKAIOIINX
IIPY NOTIBITKE YYeCTh B pacyeTax pe3yJIbTaThbl TECTUPOBAHUA MIKOJBHUKOB, cM. pasgen 2). Cor-
JIACHO NOJIyYeHHbIM OLleHKaM, Cpe/IHero/J0BOM BKJIa/, 4eJI0BEYeCKOro KanuTajaa B pOCT POCCUM-
CKOM 3KOHOMMKH yBennuuics ¢ +0,36 n.m. B 2000-2008 rr. go +0,76 n.i. B 2009-2011 rr., nocne
4yero cHusuJcs a0 +0,64 n.m. B 2012-2016 rr.

[ToaBoOAS UTOT, OCHOBHOW IPOGJIEMOM CYIIECTBYIOLINX HHAEKCHBIX OLIeHOK J1st Poccuun
ABJIIETCA UCNOJIb30BaHMe AaHHbIX bappo u JI¥, MMeIuX MHOXXeCTBO OTPaHUYEHUH, a TaKXe
HCIOJIb30BaHHUeE NI0Ka3aTe/ed Ye/I0Be4eCKOro KaluTasla, He BIIOJIHE CBS3aHHBIX C IPOU3BOJAU-
TeJIbHIMH Ka4eCTBAaMHU 3aHSThIX B IPOU3BO/CTBE. B JTaHHON paboTe NpeAnpruHUMAaeTCs MONbITKA
NpeJIOKUTh 60Jslee TOYHYIO clieliMPHKaLMI0 MHEeKCa YeI0BeYeCKOT0 KalluTala, B paMKax yero
paccMaTpUBAIOTCA BONPOCHI BbIGOpa MOKa3aTesel U JJaHHBIX, a TakKe KaJUOPOBKU MapaMeT-
poB. B Tom yncie:

1) ncnosb3syroTca faHHble PoccTaTta 06 ypoBHe 06pa3oBaHHUs 3aHATHIX, IOJIyYeHHbIE B
paMKax 06c1e/JoBaHUN pabode CUJIbI — OAHOTO U3 OCHOBHBIX HCTOYHHKOB HHGOpPMALHH O xa-
paKTepUCTHKaX pbIHKa TpyJa B Poccuy;

2) obcyxaaeTcs CBsI3b JUHAMHUKH HCIIOJIb3YEMOro B pacyeTax Ko3pPUIreHTa JOKUTHS
B3pOCJIbIX U IPYTHX NI0Ka3aTeJeH 3/[0POBbs — KOTOPHIE, XOTS U HE MOTYT OBbITh UCIOJIb30BAHbI
B MH/IEKCE U3-32 OTCYTCTBUS OLIEHOK OT/Ia4yH, B 60JIbLIEHN CTENEHN XapaKTEPU3YIOT 3aHSATHIX;

3) IpUBOASTCSA apTyMEHTHI B [10J1b3Y TOT'O, YTO JOCTYIIHbIE B HACTOsIIlEe BPeMs OLleHKH
KOIHUTHUBHBIX HaBbIKOB He MOTYT ObITh MCIO0JIb30BaHbI [JJI U3MepPeHUs] IPOU3BOAUTEbHbIX
Ka4yeCTB POCCUMCKUX PaOOTHUKOB;

7 CorsiacHo pacyeTaM aBTopa Ha AgaHHblx PWT 10.01. [Ipesnosiaranocs, YTo BK/IaJ B 3KOHOMHAYECKUHM
POCT BHOCHUT IPUPOCT YeJI0BEYECKOT0 KallMTala, YMHOXKEeHHBIH Ha J0JII0 TPy/ia B BbIycke. [t oT/eb-
HbIX cTpaH B PWT foCTynHBI OLleHKH YeJIoBeYeCKOro KaluTasla, HO He IPUBOAATCS OLeHKH JJOJIH TPy/a.
B 3THX cayyasx, cOrjiacHO CTaHAAPTHOMY MOJX0AY, 0151 TpyAa Oblia IPUHSATA paBHOH 2/3.
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4) 06CyX/AaI0TCs1 CYILLeCTBYIOLIME OLeHKHU OTJauM OT 00pa30BaHUs U 3/J0pOBbs, a TAKXKe
IpOBepsieTCsl YCTOMYUBOCTb OJyYeHHbIX Pe3yJIbTAaTOB K a/lbTePHATUBHBIM OLleHKaM OT/Ja4yH.

HecMoTpst Ha coxpaHsoLIMecs orpaHUYeHus, CBsI3aHHbIE C JOCTYITHOCTbIO U Ka4eCTBOM
JIAaHHBIX, THOKOCTb MH/EKCHOT'O 110/1X0/1a MI03BOJIMT Pa3BUBaTh U MOAUPHUIIMPOBATh NPe//I0KEH-
HBIN MeTO/, B IOCJIEAYIOIIHX UCCIEJOBAaHUSX U, TEM CAMBIM, YTOUHSTD OLEHKU JUHAMHUKH YeJI0-
BeuyecKoro kanurasna B Poccuu.

2. MeToa0Ji0rUA U JaHHbIE
2.1. OueHkKa 4ye/I0Be4eCKOro KanuraJja

JIJIs1 OL[eHKH YeJIOBeYeCKOoro KanuTasa 6y/ieM UCI0/b30BaTh UHEKC, KOTOPBIN Xapak-
TepU3yeT MPOU3BOJAUTENbHOCTb PAGOTHUKOB, CBS3aHHYIO C MOJIyYeHHbIM MU 06pa30BaHUEM
Y COCTOSTHUEM 3/I0POBbSI:

-ed) .
(1) h; = ol | o9 health,’

rae edu - cpeHss MPOJOJBKUTENbHOCTb 06pa3oBaHus 3aHATHIX; health - koaddunuenT no-
KUTHS AJ1s Bo3pacTa 15-60 sieT (BepossTHOCTD 15-/1e€THUX JOXKUTD /10 60-71€THEro Bo3pacra npu
COXpaHEeHUH TeKyIHX Ko3ULIMEeHTOB CMEPTHOCTH); ¥ — OT/aya OT JJOTOJHUTENbHOTO roJia
0o6pa3oBaHHUsl; () - OTJa4a OT NMOBbIeHUsT koadduLeHTa A0xUTHA 15-60 seT. Takoit UHAEKC
MI0Ka3bIBAET, B KAKOH CTENEeHH TEKYIHe YPOBHH 00pa30BaHMUS U 3/J0POBbsI PAGOTHUKOB JI€AI0T
MX 60Jiee MPOU3BOAUTENBHBIMHU 10 CPAaBHEHHUIO C HEKBAJIMHULMPOBAHHBIM PA6OTHUKOM, COCTO-
sIHMe 3/J0pOBbsi KOTOPOTO He MO3BOJIUT eMy JOXKUTb 10 60 JsieT. Takke NPUBOAATCS OLlEHKU
MH/IeKCa ¥ ero KOMIIOHEHT, HOpMaJIM30BaHHbIe K JIMana30Hy OT HyJId 10 eJUHULIbL:

(2) htnorm — er~(edu[—16) . eqy(health[—l).

HopMasnn3oBaHHBIN MHJEKC OTPAXaeT CTeNeHb, B KOTOPOH ObLIH JOCTUTHYThI MaKCH-
MaJIbHble 3HAa4eHHs UCI0JIb3YEeMbIX TI0Ka3aTeJed 06pa3oBaHusI U 3/10poBbsl. Hopmanuzanus
YIPOILAET UHTEPIIPETALMIO OLIEHOK, O/JHAKO He BJIMSIET Ha JMHAMHKY YeJI0OBEYeCKOro KarnyuTasa
U ero BKJIa/la B 3KOHOMHYECKUH POCT.

W3navyasbHO NOAXO0/, O3BOJISIOIMI arperupoBaTh 0Ka3aTelH YeJ0BeYecKoro Kanura-
JIa C UCIO0/Ib30BaHUEM MHUKPOIKOHOMUYECKHX OLEHOK OTAAa4Yd OT COOTBETCTBYIOLIUMX UHBECTHU-
uuii, npeanoxuan bunc u Knenos [Bils, Klenow, 2000]. OuieHKH OTZayy NO3BOJSAIOT YYECTh
BJIMSTHHE [I0Ka3aTeJlel YeJ0BeYeCKOro KalyTala Ha NPOU3BOAUTEIbHOCTb PAGOTHUKOB — B IIpeJ-
H0JIOXKEHHUH, UTO PBIHOK TPYZa KOHKYPEHTHBIN U TPYJ OMJIAYUBAETCS B COOTBETCTBUU C Ipe-
JleJIbHBIM IIPOJIYKTOM. B ayibHelieM TakoM MOX0/| TOJTy4rJl pa3BUTHE B psifie paboT (cM. mpef-
LIECTBYIOLIUK 0630p B cTaThe [ABJeeBa, 2022]), B TOM 4MC/Ie B UCCAeA0BaHUAX BceMupHoro
6anka [Kraay, 2019; Collin, Weil, 2020]. B poccuiickoit iuTepaType O4UH U3 €r0 BApUAHTOB HC-
M0J1b30Ba/IM AKMH/IMHOBA U Jp. [AKMHMHOBA U Ap., 2017].
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2.2. Bbi60op noka3saTeJsieil 4eJI0Be4eCKOro Kanurasjia

[IpesoxKeHHBIM MHAEKC XapaKTepu3yeT 06pa30BaHHe U 3/[0POBbe, KOTOpHbIE ABJSIOTCS
KJII0YeBbIMH GOpPMaMH Yesi0BeyecKoro kanurasia. PopMasbHoe 06pa3oBaHUe BeZIET K HAKOIIe-
HUI0 He06XOIMMBIX [T pab0Thl 3HAHWH U HAaBBIKOB, a TaKXKe 3aKJ/a/iblBae€T OCHOBY JJIs1 BCETO
JanbHennero ooydeHust. Kpome Toro, OHO CIy»KUT CUTHAJIOM O HEHabJII0/JaeMbIX CTIOCOOHOCTSIX
[Weiss, 1995] - ele ogHoM popMe Yes0BeYeCKOro KauTasla, TPYAHO MoJjalollelicsl U3MepeHHIo,
O/JHAKO BJIMSIIOLIEN U Ha 06y4aeMOCTb, M Ha TPOU3BOJUTENBHOCTb PAaGOTHUKA. 3J0POBBE JIEXKHUT B
OCHOBe He TOJIbKO QpU3NYECKHX, HO U KOTHUTHBHBIX BO3SMOXKHOCTEH 4eJI0BEKa, a TAKKe CO3JaeT
CTUMYJIBI JIJI1 UTHBECTUIMN B YesioBedeckui Kanutasn [Weil, 2014; Bloom et al., 2019]. 3a6o.sieBa-
HUsl, B CBOIO OYepe/b, CHUXKAIOT CIIOCOOHOCTDb K MPOAYKTHBHOM paboTe U MOBBIUIAIOT BEPOSIT-
HOCTb IIPOINYCKOB U BbIX0/A C PbIHKA TPYZA.

Br160p nokasaTtesiel yeJ10BeYeCKOro KanuTasa 6blJ1 BO MHOIOM 06YC/IOBJIEH JOCTYITHO-
CTbIO JJaHHBIX. Ha 9KOHOMMYECKUH POCT BJIUSET YeJI0BeYeCKUH KalUTal JI0JeH, y4acTBYIOIHX
B [IPOM3BO/ICTBE — U NOTOMY IIpeJiIoYTeHHe B UCCIeJ0BaHUH OTAABAIOCh CYLIeCTBYIOIMM I0-
KaszaTeJisiM, XapaKTEPHU3YIOLINM IPOU3BOAUTE/IbHbIE Ka4ecTBa PAOOTHHUKOB, a He APYTHX KaTe-
ropuii HacesieHus1. [Ipoi0/KUTEIBHOCTD 06pa30BaHUs 3aHATHIX U KO3GOUIMEHT JOXKUTHS B3pO-
CJIBIX B HAUOOJIbIIEN CTENeHW COOTBETCTBYIOT 3TOMY KpUTepHiod. KpoMe Toro, cymecrBoBaHue
MHUKPO3KOHOMHUYECKHX OLIEHOK OTZA4H M03BOJISIET U3MEPUTD BJIHUSHHUE 3/J0POBbSI U MIPOJOJIKH-
TeJIbHOCTH I10JIy4eHHOT0 06pa30BaHHUsl HAa IPOU3BOJUTENBbHOCTb TPYAA.

B HacTosilee BpeMs orpaHU4YeHHs JAaHHBIX He N03BOJISIOT YYeCcTb B pacyeTax KOTHU-
THBHbIEe HAaBbIKH U ONbIT PpAGOTHUKOB — Apyrye 3Ha4MMble GOpMbI 4eJI0OBEYECKOT0 KanuTajla.
OLeHKy BKJIaZia OIbITA OTPaHUYMBAET AOCTYIIHOCTb KOPPEKTHBIX OLleHOK 0TJauu. ObecLieHeHHe
3HAHUU W HaBBIKOB, IPHOGPETEHHBIX CTAPIINMHU [TOKOJIEHUSMH 32 BpeMsi paboThl B COBETCKOM
3KOHOMMKE, OKa3bIBaeT CyllleCTBEHHOE BJIHsSHUE Ha Mpoduiib 0Ta4M oT onbiTa B Poccuu [Cher-
nina, Gimpelson, 2023]. OgHaKo KOJIUYECTBEHHBIE OL|EHKH, KOTOPbIE 03BOJIUIU ObI Pa3/ieIUTh
3¢ deKThI ONbITAa U KOTOPTHI TPU KaJHOGPOBKE NapaMeTPOB UH/EKCA YET0BEYECKOr0 KalUTala,
NIOKa He OblJIN Oy 6JIMKOBaHBI.

YTo KacaeTcsi KOTHUTHUBHBIX HAaBBIKOB, JJIS1 UX OLIEHKH B MEXKCTPAaHOBBIX HCCJIEJ0BAHUSIX
O0BOBIYHO HCMOJIB3YIOT Pe3yJIbTaThl TECTUPOBAHUS IIKOJbHUKOB. OZJHAKO IIKOJIbHBIE TECTHI HE
YUUTBIBAIOT MOCJAEAYIOIYI0 JUHAMHUKY KOTHUTHBHBIX HAaBBIKOB — B IIEPBYI0 O04epe/ib, UX U3Me-
HeHHe IIPY JalbHelleM 06yd4eHNH, a TakKe 06LIYI0 TEHJEHLUI0 K CHIXKEHHUIO C BO3PacToOM?,
T.e. He XapaKTepPU3yIOT YYaCTBYHOIIHUX B IPOU3BO/ICTBE.

B oT/in4Me OT IIKOJIBHBIX TECTOB, TECTUPOBAHUE KOTHUTHUBHBIX HABLIKOB B3POC/IbIX MO-
3BOJISIET HAIPSMYIO OLEHUTb 3HAHUS U HaBbIKM pabOTHUKOB. Hanbosiee pacnpocTpaHeHHbBIM

8 K03ddUIMEeHT J0XKUTHUS B3POCJIbIX XapaKTEPU3YET 310pPOBbE BCero HacesieHUs B Bo3pacte 15-60 e,
OJTHAKO COOTBETCTBYIOLIAs CTATUCTUKA OT/EJbHO ISl 3aHSATOr0 HaceJeHUsl HeJJoCTynHa. BMecte ¢ TeM
pacyeThl Ha JaHHBIX POCCUHCKOr0 MOHUTOPHUHTa 3KOHOMUYECKOTO MOJIOXKEHHST U 3/]0POBbsI HAaCeJIeHUS 110-
Ka3bIBAIOT, YTO IMHAMHKA CaMOOLIEHOK 3/I0POBbsI 3aHSATOr0 U HE3aHSTOr0 HaceJieHUs B Bo3pacte 15-
60 et B 2000-2021 rr. 66112 cxoxell ([IpunoxeHue, puc. 13). TakuM 06pa3oM, Ha OCHOBaHUM JOCTYII-
HBIX JaHHBIX HeJIb3s1 MPEAI0JI0XKUTh, YTO JUHAMUKA 3ZJ0pPOBbsI 3aHATHIX 3HAYUTENbHO OTJIMYAIaCh OT
JIMHAMUKH 37I0pPOBbsI BCETO HaceJIeHHs B pab0YMX BO3pacTax.

9 C BO3pacToOM OGBIYHO YXY/JLIAIOTCS KOTHUTUBHBIE HABBIKU U COCTOSIHHE 3/{0POBbsI pAOOTHHUKOB, a
TaK)Xe CHIPKAETCS aKTyaJIbHOCTD IOJIYYeHHbIX MU 3HAaHUM U HaBLIKOB — 0COGEHHO IPU HU3KOM 0XBaTe
JIOTIOJIHUTENIbHBIM 06pa3oBaHueM, XxapakTepHoM it Poccuu ['umMnenbcon, 2019].
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TECTOM TaKoro pojia siByisieTcsl paspaboraHHoe O3CP uccienoBaHme KOMIETEHIUH B3POCIOTO
HacesieHUsi PIAAC. 3To TecTupoBaHue npoBoauaoch B Poccuu B 2011-2012 rr., ogHaKo 1o pe-
3yJIbTAaTaM OLIEHKHU ero KadecTBa cnenuanvctsl O3CP BeisiBuM psaj npobsem [OECD, 2019].
CnenctBreM 3TUX Mpo6JIEM, 10 BCEH BUUMOCTH, SIBJSIOTCS HECTaHAPTHBIE MATTEPHBI pac-
npeziesieHus1 pe3yJIbTaTOB TECTOB 10 BO3pacTaM U YPOoBHAM o6pasoBaHus [[lonos, 2020]. Ta-
KUM 00pa30M, Ka4eCcTBO 3THX JaHHBIX TAKKe He M03BOJISIET UCI0JIb30BaTh UX JJIs OLIEHKH Ye-
JIOBEUECKOTO KalHuTaJla.

2.3. Kaan6poBKka napamMeTpoB

B 6a3oBoii cienpiduKaIuu AJisi KAJIMO6POBKY [TApaMeTPOB HHJIeKCa YeJI0BEYeCKOro Karu-
Tajla UCIOJIb30BAIMCh OI€HKH, KOTOpble MPUMEHSIOTCA B COOTBETCTBYIOIIEM HHZEeKce Bce-
MupHoro 6aHka [Kraay, 2019]: orga4a ot o6pasosanus » = 0,08 u3g0poBbst @ = 0,65 . Ouenku

OTJla4H OT JIONOJIHUTENBHOrO I'o/ia 06pa30oBaHMs, I0JyYeHHbIe B IUTepaType, COCTABJIAT I0-
psazaka 10% [Montenegro, Patrinos, 2014]. Cxoue OLleHKH ObLIM MTOJTy4YeHbI U B UCC/IEJOBAHUSIX
C MCI0JIb30BaHHEM HHCTPYMeHTaJbHbIX NepeMeHHbIX [Card, 2001], koTopble yKa3bIBAOT Ha
TO, YTO 06pa30oBaHUe sIBJISIeTCS IPUYMHOM NOBBILIEHHS L0X0/0B. Mcrosib30BaHKEe HECKOJIBKO
MeHblllel 0TAa4u B 8% CBA3aHO C TeM, YTO 6OJIbIIMHCTBO CYIeCTBYIOIIMX OLeHOK OTAAa4U OT
06pa3oBaHHUsI He yYNUTbIBAaeT BIUSAHUE 30p0OBbs. B cnenndukanuy, BKIOYaloleld Kak 06paso-
BaHUe, TaK U 3/J0POBbE, 3TO MOXKET 3aBbIIIATh OLIEHKH YesioBeyeckoro Kanurasa [Kraay, 2019].

OTaady oT U3MeHeHUs1 K03 PULIMEeHTa AOKUTHUS B3POC/IbIX HEBO3MOXXHO U3MEPUTh Ha-
NpsIMY10, IOCKOJIKY OH He UMeeT BHYTPUCTPaHOBOM BapyallUM — MHa4e roBopsi, 3TO Makpo-, a
He MHUKpomnoka3saTeJsb. OaHako Beiis [Weil, 2007] npeasioxu NoAX0[ K OLleHKe, 0CHOBAaHHBIN
Ha pe3yJibTaTax GJIM3HE0BbIX UCCJIeJOBAHUH, B KOTOPBIX U3MEPSAJI0Ch BJIUsSHUE Pa3IUuUi B
Bece [IPU POXKAEHUH Ha NoCIeyIolLyIo OIIaTy TpyAa. OH npeo6pa3oBasl 3TH OLleHKH CHavasa B
OTZ,a4y OT POCTa, a 3aTeM — OT NOBbILIEeHUS K03 ULIMEeHTA JOKUTHUA AJ14 Bo3pacTa 15-60 jeT
(oHa cocTaBuIa 6,5% oT noBeilleHUs Ha 0,1), UCIIO/IB3Ys1 COOTHOLIEHHUS MEX/Y COOTBETCTBYIO-
IIMMHU NIOKasaTeJsIMU U YYUTbIBasA BJIMsSHUe 06pa3oBaHUs. CONOCTaBUMbIe OLleHKH ObLIH M0J1y-
YyeHbl U B UccaefoBaHuU BiiyMa ¢ coaBTopamu [Bloom et al., 2019], koTopble npeioxuad Mak-
pPO3KOHOMHYECKOe 060CHOBaHME UCNOJIb30BaHUsl YKa3aHHbIX MUKPOIKOHOMHYECKHUX OLIeHOK
JI/11 U3MePeHHUs1 BJUSHUS 30pOBbsl HA 9KOHOMUYECKUH POCT 3a CYeT MOBbIIIEeHNs IPOU3BO/U-
TeJIbHOCTH TPY/a.

2.4. YesnoBeyeCcKUui KanuTa KaKk GaKkTop 3IKOHOMUYECKOTO POCTa

BoJIbIIMHCTBO OLIEHOK BKJIa/ia YeJI0BEYEeCKOTO KaluTala B SKOHOMHUYECKHUH POCT OCHO-
BBIBAIOTCS HA MPOU3BO/CTBEHHON (QYHKIIMH, OIMUCHIBAIOIIEH 3aBUCUMOCTD BBIMYCKa OT (HAKTO-
pOB MpOU3BO/ICTBA U 3G PEKTUBHOCTH UX UCMOJb30BaHUsA [Rossi, 2020]. CTaHAapTHBIN HOIXO0Z,
3aKJII0YAETCs B HUCIOJIb30BaHMM PpyHKIMKU Ko66a - /lyriiaca ¢ moCTOSTHHOM OTAa4ved OT Macutaba
Y yOBIBAKOILIEH Mpe/iesIbHON MPOU3BOAUTENBHOCTBIO ¢pakTopoB (cM.: [Caselli, 2005, 2016; Collin,
Weil, 2020]):

(3) Y, = AK" (hL) ",
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rae ¥ - peanbhbiii BBI; 4 - coBokynHast GpakTOpHas MPOU3BOSUTENBHOCTh; K — du3ndecKuit
KamuTat; /i — WHJAEKC 4eJI0BeYeCKOro KamuTtaia; L - 3atpaTel TpyAa; o ¥ 1—o - ajactuy-
HOCTH BBIITyCKa N0 KalUTaNy U TPYAY; ! - rof. [I[pousBesieHue HH/IEKCA YEI0BEYECKOT0 Kallu-

TaJIa Ha 3aTpaThl TpyJa (/,L,) onucbIBaeT COBOKYIHBIH YeloBeYeCKHH KaluTal — KadecTBeH-

HBIH ¥ KOJIMYeCTBEHHBIN KOMIIOHEHTHI BKJIaZla TPYZa B IPOU3BOACTBO.
JlorapudmupoBanue u auddepeHIpOBaHNE TPOU3BOACTBEHHON QYHKIMHY 110 BpEMEHU
N03BOJISIOT IEPeNTH K ONMCAHUIO AMHAMUKHY BbIITyCKa:

4) AlnY, =Aln4, +a,AlnK, +(1-a,)(Alnk +AlnL,).

TakuM o6pa3oM, BKJIa/, UeJI0BeYeCKOro KanuTasa B TeMIIbl SKOHOMUYECKOT0 POCTa 3a CYEeT
NOBBIIIEHUS IPOU3BOAUTEIBbHOCTH PabOTHUKOB OINpe/ie/IsieTcsl JUHAMUKON YeJI0Be4eCKOro Ka-
NUTa/la YU 3JJaCTUYHOCTBIO BBINYyCKa M0 Tpy/Ay. CorJlacHO CTaHAAPTHOM NPeJNoChlIKe 0 KOHKY-
PEHTHOCTH PBIHKOB GAaKTOPOB NPOU3BO/ACTBA, OIIaTa TPYZAA COOTBETCTBYET €ro Npe/ie/IbHOMY
NPOAYKTY, & 3JIJaCTUYHOCTD BBINYyCKa 110 TPYAY ONpejiesisieTcs [A0Jiel ero olaThl B COBOKYITHOM
BBIIyCKe.

2.5. laHHbIE

[Ipofo/nKUTEIBHOCTD 06pa3oBaHus (edu ) GblIa pacciMTaHa Ha OCHOBE AaHHbIX Poc-
CTaTa O paclpejie/leHUH 3aHATHIX 110 YPOBHIO 00pa30BaHMsA U BO3PACcTHBIM rpymnnaM («Mtoru
BBIOGOPOYHOTO 06C/Ie/J0OBaHUS paboyued CUIIbI»), C UCTOb30BAHUEM MPEANOChIIOK 0 HOPMAaTHB-
HOU IPO/IOJIKUTENBHOCTH 00YYeHHs Ha KaK/[OM U3 YPOBHeH 06pa3oBaHus. OLeHKH Ko3bduIu-
EHTOB JIOKUTHUSA B3pOCabIX (ealth ) 6bUTH MOMyYeHb ¢ UCTIOIb30BaHUEM JaHHbIX LleHTpa sie-
MorpadpuyecKux UccaeoBanuii Poccuiickoi sxoHoMuYecKoi mkossl (LAY PII)Y, ocHoBaHHBIX
Ha cTaTucTuke Poccrara.

OueHka AMHAMUKH Bhlycka (Y ) ocymectBasiiack Ha AaHHBIX PoccTaTa 06 uHAeKce Gu-
3udeckoro o6bema BBII, onenka gosu Tpyaa (1— o) - Ha ocHoBe JaHHBIX PocctaTa o BBII mo
MCTOYHUKAM JI0X0/a (oIIaTe TPy/ia HAeMHbIX paGOTHUKOB U BaJIOBOM NPU6BIIN 9KOHOMHUKH).
Joss Tpyja 6bl1a paccyuTaHa 1o oTHouleHHo K BBII 3a BbIYeTOM YMCTBIX HAJIOTOB HAa IPOU3-
BO/ICTBO Ml UMIIOPT, B ITPEAIOJIOKEHNH 00 UX MPONOPIMOHATIBHOM pacnpe/ie/IeHUH MeXAY TPy-
JIOM U KalluTaJIOM.

3. Pe3y/ibTaThl OLlEHKHU
3.1. KosinyecTBO M Ka4€CTBO Ye/I0Be4YeCKOro KanuraJja
COBOKyHHbIﬁ YeJIOBEeYECKUM KaluTall CTPaHbl MEHAETCA oA BJIMAHUEM JUHAMUKHU KaK

MPOU3BOJIUTENBHBIX XapaKTEPHUCTHUK PAGOTHUKOB, TaK U OOILEro YMC/Ia 3aHAThIX B 9KOHOMUKE.
CyiiecTBEHHbIN pOCT yucaa 3aHAThIX B Poccuu - ¢ 65,1 10 71,0 MJIH YesioBeK, WM MOYTH Ha

10 Poccuiickas 6a3a AaHHBIX 110 POXKAAEMOCTH U CMEPTHOCTH. LleHTp feMorpaduyueckux ucciesoBa-
Hul Poccuiickoit skoHoMHYecko mkostbl, MockBa (Poccus). (http://demogr.nes.ru/index.php/ru/demogr_
indicat/data)
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10%, npuwescsa Ha nepuog, 2000-2008 rr. (puc. 2). B 3To BpeMs1 yBe/IMYMBaiach YACIEHHOCTh
HaceJIeHHsI B OCHOBHBIX pabo4yux Bo3pacTax (20-60 JieT), a ypOBHHU 3aHATOCTH MOBBIIIAINCH HA
¢boHe GBICTPOro pocTa SKOHOMHUKH U CIPoca Ha TPYA. 3a CUeT 3TOr0 YBeJUYHJICST COBOKYITHbIH
YyeJI0oBe4YeCKUH KaluTaJl, 33/leiCTBOBAaHHbIN B IPOU3BO/CTBE, TOr/A KaK MPUTOK Ha PbIHOK TPY-
Jla MJIaJIIMX BO3PACTHBIX Py 06ecreyrBall ero KayeCTBeHHOe OGHOBJIEHHE,

B 2009 r. nox, BJMAHUEM 3KOHOMUYECKOTO KPU3KCa YUCJIO 3aHATBIX COKPATUJIOCh. B pe-
3yJIbTaTe NocJeytolero BocctaHoByueHus B 2010-2012 rr. 0HO JIMIIb HEMHOTO IPEBLICUJIO J10-
KpU3UCHbIe MAaKCUMYMBI, 1O0CTUTHYB 71,5 MuH yesioBek. C 2013 no 2018 rr. 4Mc/10 3aHATHIX
NpaKTUYeCKH He MeHsJI0Ch, a B 2019 r. Ha4a/10 CHMXKAThCA M3-3a COKpAllleHUS YUCJIEeHHOCTH
HaceJieHHUs1 B pabodux Bo3pacrax. [lo utoram 2021 r. B pocCHHCKOM 3KOHOMHUKE TPY/UJIOCH
71,7 maH 4esoBek (70,6 MJIH 4esIOBEK B COIIOCTAaBUMBIX OLleHKax 6e3 yyeTa CTAaTUCTUKHU 110
KpriMy). Cxoxkast ;UHAMHUKA HAGJII0/]a/1ach U 110 061eMy KOJIMYECTBY OTPabOTaHHBIX YacOB — C
TOW JIMIIb PA3HUIIEH, YTO €r0 CHIKEHUeE Hadanoch yxke B 2013 . (puc. 2).

741 r 156 I yacoB Ha 0HOro paboTHuKa, % 1/1
154 3 M [ 14ucno 3aHATHIX, % 1/T
orpaboraHHoe Bpemsl, % 1/T
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IlpumeuaHue. TIlyHKTUPOM U LITPUXOBKOM 0603HAYeHA JJMHAMHKA KOJIMYECTBA OTPAGOTAaHHOI0 BpeMeHU M 4McJIa 3a-
HATBIX 6€3 yyeTa CTaTUCTHUKU 110 Kpbimy.
Puc. 2. luHaMHKa YKCIa 3aHATHIX
Y KoJin4ecTBa GaKTUYECKU OTPAabOTaHHOIO BpEMEHU

Hcmounuku: Pocctat, KLEMS', pacyeThl aBTOpa.

TakumM 06pa3oMm, o, BjaUsiHUEM JeMorpadudeckux npoueccos B 2010-e roJibl AUHAMHUKA
YHCJIa 3aHATHIX PEBPATUIIACh B GAKTOP, OTPAaHUYUBAIUNA POCT 3KOHOMHUKHU U COBOKYITHOTO
YyeJI0BeYeCKOoro KanuTtasa. [IpuTok Mos1o/ibIx pabOTHUKOB CyIleCTBEHHO CHU3WJICS, TOrZa Kak
BO3pacTHasl CTPYKTypa 3aHATBIX CMECTU/IACh B I0JIb3y MeHee NMPOU3BOAUTENbHBIX CTApLINX
MOKoJIEHUH. BMecTe ¢ TeM moJiyuyeHHbIE OL[eHKHU YKa3bIBAIOT, YTO POCT UH/EKCA YEJ0BEUECKOT0
KanuTaja — ero KayeCTBEHHOM CoCTaBJsIoLIeNd — coXpaHsiyicsa Ha npoTshkeHun 2004-2019 rr.
(puc. 3). PaccMoTpuM KiItOUeBble aclleKThl U3MEHEeHUS [T0Ka3aTesell 06pa3oBaHus U 3/[0POBbS,
Jiexkalljie B OCHOBe JUHAMUKH UH/JeKCa.

11 Wcnios1b30BaHbI OLIEHKH KOJIMYecTBa oTpaboTaHHOro BpeMeHH B 1999-2002 rr. Russia KLEMS. National
Research University Higher School of Economics. December 2019. (https://www.hse.ru/russiaklems/
dataklems)
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IIpumeuaHue. Ha 1eBOoM pUCYHKe NPUBeJI€HbI OLleHKH MHJleKca YeJl0Be4eCcKoro KanuTtasa (JieBast oCb), B TOM 4HCJIe
HOpPMaJIM30BaHHbIE K JJUalla30Hy OT HYJIsl [10 eJUHHULbI (IpaBasi OCb).
Puc. 3. H/jeKcC ye/10BeueCKOro KanuTaaa U AMHAMHUKA ero KOMIIOHEHT

HcmouHuk: pac4yeTbl aBTOpa.
3.2. bopmasbHOE 0Gpa3oBaHue

3a 2000-2021 rr. cpeAHASA NPOAO/IKUTENBHOCTD [TOJYYEHHOI'0 3aHATHIMU GOPMaJbHOTO
o6pa3oBaHus nosbicuaack B Poccuu ¢ 12,6 o 13,3 siet ([IpuioxxeHue, puc. 14). PaccautaHHbIN
Ha ee OCHOBe YeJIOBeYeCKHUH KanuTasl B GopMe 06pa30BaHus yBeJUIUBAJICA Ha NPOTSKEHUH
2000-2017 rr. (puc. 4). OgHaxo B 2018-2019 rr. ero ypoBeHb 0CTaBaJICS] HEU3MEHHBIM, TOT/Jja
Kak pocT B 2020 r. oTyacTH 6bLJ CBSI3aH C HEPAaBHOMEPHBIM CHM)KEHHEM YPOBHEH 3aHATOCTH B
Hepuo/; KOpoHaKpu3uca'?,

KitoueBbIM (GaKTOPOM NMPOJIO/IKUTENBHOTO NOBBILIEHHUS] YPOBHEH 00pa30BaHUs 3aHATHIX
CTaJl pOCT 4Mc/Ia pabOTHUKOB C BbICIIMM 06pa3oBaHueM. 3a 2000-2021 rr. UX KOJIMYEeCTBO yBe-
auaunock ¢ 15,7 no 24,9 MiH yesioBek, a 10151 Cpe/iu Bcex 3aHATHIX — ¢ 25 1o 35%. CyuiecT-
BEHHBI IPUTOK BBICOKOOOPA30BaHHBIX PAaOOTHUKOB Ha PbIHOK TPYZa 06ecreyusio NoBbIlIeH e
OXBaTa BBICIIMM 06pa3oBaHueM (¢ 15% HacesieHus B Bo3pacTe 17-25 seT B 1995 1. o 32-35%
B 2010-e rozibl) B COYETAHUH C PACTYLEHN YHCIEHHOCTbIO MOJIOZBIX KOTOPT U BbICOKMM YPOBHEM
TPYZI0yCTPOMCTBA BBIMYCKHHUKOB BY30B. C epexo/joM K PbIHOYHON 3KOHOMHUKE OTZa4ya OT HH-
BECTHUIIUH B BhICLIIEE 0OPAa30BaHUE PE3KO YBEJNYNJIACh, YTO CTUMYJIMPOBAJIO U CIIPOC Ha HETO.
[ToBbICcH/IaCch TaKXe U JOCTYNHOCTb BbICIIEero o6pa3oBaHusl, paHee GYHKIMOHUPOBABILIETO B
paMKax »KeCTKMX aIMUHHACTPATUBHBIX OrpaHUYeHUH MJIaHOBOM 3KOHOMMKH. Crpoc Ha KBaJlu-
$ULMPOBaHHBIX CHEMAINCTOB NMOAJEePKUBaJ BICOKHE YPOBHU 3aHATOCTH HauboJsiee 06paso-
BaHHBIX I'pymnn paboTHUKOB. OiHako B 2010-e rofibl YUCIEHHOCTh MOJIOJIbIX KOoropT (20-24 seT)
Hayvasla CHIKATbCS, UTO MPUBEJIO K COKPALEHHIO 00IIEero MPUTOKa BbITyCKHUKOB BY30B HA PhbI-

12 Tak, ecJv YPOBHHM 3aHATOCTH HaceJleHHUs C BBICIIMM 06pa3oBaHHEM COKpaTH/IMCh Ha 1,0 ILIL., TO
CIeLMaIMCTOB CpeZiHero 3BeHa — Ha 1,3 .11, KBaTMPUIMPOBAHHBIX PaboyMX U CAyXaluX - Ha 1,2 1.1,
JIro/ieH co cpeiHUM 00LIMM 06pa3oBaHMeEM — Ha 2,3 ILIL, T.e. B 60JIblLiel cTeneHU. BMecTe ¢ TeM cTOUT yuu-
ThIBaTb BEPOSTHOE CHMXKEHHE COIOCTAaBUMOCTH OLieHOK 3a 2020 I, B TOM YHCJ/Ie CBI3aHHOE CO CJI0XKHO-
CTSIMU IIPOBe/ieHUsI 06C/leJ0OBaHUSA B IEPHO/J, KOBU/HBIX OFPAaHUYEHHUH.
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HOK Tpy/a (puc. 5) 1 cTaso oJHUM U3 GAKTOPOB 3aMe/IJIeHHsI IPUPOCTA YETOBEYECKOTO KallUTa-
Jia B popMe 06pa3oBaHMUS.
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Ipumeyanue. Ha 1eBoM pUCyHKe IIPHBeZIeHbl OLEHKH HH/IeKCa YesloBeyecKoro KanuTaaa B gopMe o6pa3oBaHus (J1eBast
0Cb), B TOM 4MCJIe HOPMaJIM30BaHHbIE K JJUANla30HY OT HYJIs [10 eJUHULbI (IpaBasi 0Cb).

Puc. 4. luHaMyKa 4e/loBe4eCKOro kanuTasa B dopMe 06pa3oBaHus

HcmovHuku: Poccrar, pac4deTsl aBTOpa.

ERRNTAN VU

® & PSSP
SN U N I I O N S
I 2Ka7TaBPE, CIEMUANUCTBI, MaruCTphI CTICIMAIUCTBI CPETHETO 3BEHA
] kBanuduuupoBanHele pabouue, ciayxampe — -------c - Hacenenue 15-19 ner (p. ocb)

HaceneHue 20-24 ser (ip. ock)

IlpumeuaHue. JlaHHbIe 0 BbINYCKe KBIMDUIMPOBAHHbBIX pabourx U ciyxauux ¢ 2000 r. npuBe/ieHbl 6e3 yyeTa npodec-
CHUOHAJIbHBIX 06pa30BaTe/IbHbIX OpraHusanuii ®PejiepajbHON C1yKObI UCMOJHEHUS HaKa3aHUi. COOTBETCTBYIOLIAs
CTaTUCTUKA NMy6JMKyeTcs ¢ 2016 r.; KpoMe TOro, OblJIM UCNOJIb30BaHbl PETPOCIEKTUBHBIE OLEHKH, KOTOPbIE JOCTYII-
HbI 115 psia JIEeT.

Puc. 5. Beinyck crieljuaucToB ¢ podeccoHaIbHbIM 06pa3oBaHKeM, ThIC. YeJ0BeK

Hcmounuku: Pocctat, UHauMkaTopbl o6pazosanus ',

13 upukaTopsl o6paszoBanus: 2007. CtaT. ¢6. M.: T'Y BIII3, 2007; UnaukaTopb!l o6pasoBanust: 2011.
Crat. c6. M.: HWUY BIII3, 2011; UnanukaTops! o6pasoBanus: 2020. Ctat. ¢6. M.: HWUY BIII3, 2020; Wnanka-
Topbl o6pazoBanus: 2023. Ctar. ¢6. M.: HUY BIII3, 2023.
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KosmmuecTBo pabOTHHUKOB €O CpeJHUM NpodecCHoHaIbHbIM 06pa30BaHKeM (CNelualnCTOB
CpeJiHero 3BeHa, a Takke KBATUQUIIMPOBAHHBIX pabOYMX U CIYKAILKX) YBEJTUIUJIOCH C 26,2 MJIH
yesnioBek B 2000 r. 1o 32,2 myiH yesioBek B 2008 . 1 cocTaBu/io 32-33 MJIH YeJIOBEK B MOC/IEAYIO-
mpe rozpl. [lpu aToM ux moss 3a 2000-2021 rr. u3MeHUIach He3HAYUTENBHO: ¢ 42 710 45% 3a-
HATBIX. B 2000-e robl BEINYCK — U, IPU CX0KHUX YPOBHAX 3aHATOCTH, IPUTOK Ha PBIHOK TPyAa —
CNeLMaJIMCTOB CPeIHEro 3BeHa U KBaJMUILPOBaHHBIX PA6OYHUX U CIYKALIMX ObLI COOCTAaBUM
(puc. 5). lIpu 3TOM NONY/ASIPHOCTD NPOrPaMM MOJTOTOBKU CIIEL[MaIUCTOB CPeJJHero 3BeHa BO3-
pacTtajia, TOTa KaK OXBaT NPOrpaMMaMH MOJrOTOBKH KBaJTH(UIMPOBAHHBIX PAO0YHX U CIyKa-
IIUX, HAIPOTUB, YCTOMYMUBO CHIKAJICA.

Yucs10 3aHATHIX CO CPEAHUM OOIIMM 06pa30BaHUEM COKPATHIIOCh 3a nepuoy, 2000-2021 rr.
¢ 14,4 no 11,4 MuIH 4eJioBeK, a Ux 10J1s1 — € 23 710 16%. PaGoTHHUKY € 06pa30BaHUEM HIDKE CpeHEro
MPAKTUYECKH MCYe3J/IU C PhIHKA TPyAa: UX YUCJIO0 CHU3UJIOCHh 3a Te Ke rofbl ¢ 5,9 1o 3,0 MiH ve-
JI0BeK, a 10151 - ¢ 10 10 4%. Cy11iecTBEHHYIO poJib B 3TOH JMHAMHKe ChIrpaJl yX0/ C pblHKa TPyZAa
CTapILIKX OKOJIEHUH ¢ 60J1ee BbICOKOH J10/1eil Ma1006pa30BaHHbIX PAGOTHUKOB.

3.3.3a0poBbe

YesoBeueckuid kKanuTasa B ¢opMe 310poBbs noBbintaicsa B 2004 u 2006-2019 rr., nocie
nepuoja notpsicenuit 1990-x rozoB u o0 kopoHakpusuca 2020-2021 rr. (puc. 6). Ero suHamu-
Ky onpeJiesisiii U3MeHeHHUsI K03 UIeHTa JOKUTHS B3POCIIbIX, XapaKTePU3YIOLIEro 3/J0pOBbe
HaceJleHHUsI B pab04MX BO3pacTax.
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IpumeyaHue. Ha 1eBoM pUCyHKe NpUBeJieHbl OLEHKH MH/IEKCa 4eJI0BEYECKOro KanuTajaa B ¢popMe 3/10poBbs (J1eBast
0Cb), B TOM YK CJIe HOpMaJIM30BaHHbIE K JMaNa3oHy OT HYJIs 10 eJUHHUIbI (IIpaBast oCb).
Puc. 6. /luHaMMKa YeJI0BEYECKOT0 KanuTasa B GopMe 3/J0pOBbsi

Hcmounuku: LU P31, pacyeTsl aBTOpA.

[TokazaTesi CMEPTHOCTH U 0XKH/IAeMOH MPOJ0JDKUTENbHOCTH XXU3HH, OTPAXKAOLIHE 06-
HIKe TeHJEHIMH 3/10POBbsI HACEJeHUs], MEHSJINCh CXOXKUM 06pa3oM (puc. 7). B ocHoBe Hab-
JIIO/IaBIIENCSl AMHAMUKHY JIeXKaH CJ1eIyI0lHe POIecChl.

[Tog, BAMSAHUEM CBOpayMBaHUS aHTUAJIKOTOJIbHOM KaMIaHUMK BTOPOM MoJIoBUHBI 1980-x
ro/10B, COIIMa/IbHO-3KOHOMHYECKOro Kpr3urca Hadasa 1990-x ro/ioB, a 3aTeM U 3SKOHOMUYECKOTO
kpusuca 1998 r. nokasaTeJsiu 3//0pOBbsl HacesieHUs1 Poccuu cylecTBeHHO YXyAIMINCh [Buri-
HeBckul, lllyp, 2019]. K 2003 r. oLieHKH BepOATHOCTH 15-/IeTHUX JJOKUTH [10 Bo3pacTta 60 JeT
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CHU3WJINUCH C JOCTUTHYTHIX B 1987 r. MakcuMyMoB Ha 18,9 n.n. ass myx4uH (c 71,7 no 52,8%)
Y Ha 6,5 1.1 151 )keHIuH (¢ 89,0 no 82,4%).

TeHzeHLIMsA K yJIy4LIEHHUIO arperipoBaHHbIX [TOKa3aTesiel 3/,0poBbs HaMeTuaach B 2004 T.
Y OCTaBaJach JOCTATOYHO YCTOWYHUBOH o 2019 r. BepoarHocTu poxutusa ao 60 jeT yBeau-
YUJIMCH 33 3TOT nepuoA Ha 20,3 m.o. i my*x4uH (o 73,1%) u Ha 7,0 1m.1. A1 )KeHIuH ([0
89,5%). Cy11eCcTBEHHYIO POJIb ChITPAJIO CHMKEeHHE BBICOKUX YPOBHEN CMEPTHOCTH OT 6oJie3Hel
CUCTeMbl KPOBOOOpallleHUsI ¥ BHEIIHUX IPUUYHH CPe/iM MYXXYHMH B pabouyux Bo3pacTtax. O6ujue
M3MeHeHUs 0XKHMJJaeMOH NPOJ0/KUTEIbHOCTH KU3HU OTPAXKaJIUCh Ha NTePHO/ie 3[0pPOBOM KU3HHU
(puc. 7), T.€. HOBBILIAIM BO3MOXHOCTH JiJ1s1 IIPOAYKTUBHOM pa6oThI %,
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OXKHAaeMast IPOIOKUTENILHOCTD KU3HU
------ 0HIaeMas IIPOJIOJKUTENIBHOCTE 3/I0POBOH XKU3HU

——e—— ko3 durment goxurns 15-60 (mp. ock)

Puc. 7. ArpervpoBaHHbIe 10Ka3aTeJH 3/J0pOBbsl HaceJeHUs

Hcmounuku: Poccrar, LIJIU P3I11I, Institute for Health Metrics and Evaluation?®, pacueTsl aBTOpA.

OzpHUM U3 GaKTOPOB yBeJMUEHUS 0XKUaeMOi POAO/KUTENBHOCTH XKU3HU B Poccuu cTa-
JIO TIOBBILIIEHHE YPOBHEeN 06pa3oBaHus HacesieHus [XapbkoBa U ap., 2017]. PazHuua B oxxuiaeMou
NPOJOJ/DKUTENBHOCTH KU3HU B 30 JeT MexX/y IOJyYUBIIMMU BbIClllee 06pa3oBaHye U 06pa3o-
BaHMe HIKe CPeJIHEr0 COCTABJsAET nopsiAka 18 et fuis My»x4uuH u 15 seT ass xeHuH [[1bsH-
koBa, artaxos, 2017]. Bosiee Toro, UMeHHO B rpyniie ¢ BBICIIUM 06pa30BaHUEM MTPOUCXOHUI0
CHM>KeHHe CMepPTHOCTH, TOT/Jja Kak JiJisi TPYIIbl C 00pa3oBaHUEM HUKe CPeJIHEr0 CMEPTHOCTb,
Hao060poT, yBeJIMUYUBaJIacCh.

Bmecrte c TeM, 70 2017 1. K03pPULIMEHTHI AOKUTUSA B3POCIbIX PaKTHUYECKU JIUIIb BOC-
CTaHABJIMBAJIMCh K YPOBHSAM, yTPaueHHBIM NOCJIe NTepexo/ia K pbIHOYHOW 3KOHOMHUKe. B 2018-
2019 rr., c McyeprnaHWeM BO3MOXKHOCTEH BOCCTAHOBUTEJILHOT'O POCTA, TO3UTHBHASA AUHAMHUKA CY-
IleCTBEHHO 3aMe//InIach. JlaspHelInre yayqieHus CTalau Tpe6oBaTh KayeCTBEHHBIX TPOPBIBOB

14 CorJiacHO NMOKAa3aTeJII0 0XKK/IaeMOH MPOJI0JDKUTEILHOCTH 310poBoH xku3HH (healthy life expectancy,
HALE), KOTOpBI# XapaKTepu3yeT MPOZAO/KUTENBHOCTD XHU3HH, IPOXKUTON 6e3 CylieCTBEHHBIX Hapylle-
HUH 370pOBbs1 U3-3a 6oJie3Hel U TpaBM. JlaHHBIN nokasaTtesb paccuuThiBaeTcs IHME (The Institute for
Health Metrics and Evaluation); nocieanue onenku gatupytorces 2019 r.

15 Global Burden of Disease Collaborative Network. Global Burden of Disease Study 2019 (GBD
2019) Results. Seattle, United States: Institute for Health Metrics and Evaluation (IHME), 2020.
(https://vizhub.healthdata.org/gbd-results/)
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B cdepe 3/JpaBOOXpaHEHHS], OJHAKO PeCypChl JJIs1 UX OCYLIeCTBJIEHHs OKa3aJIUCh OTPAaHUYEHbI
[BuurnesckuH, 1lyp, 2019]. B 2020-2021 rr., 32 cUeT NpsIMbIX ¥ KOCBEHHBIX [TOC/IE/ICTBUI KOPO-
HAKpHU3UCa, JOCTUTHYThIE GbLIO YCIEXH B CHIDKEHUU CMEPTHOCTH PAKTHUUECKH COLILIM Ha HET.
BepositHoCcTH foXkuTHsA 10 60 JieT u My»4uH (69,2%), u *KeHuH (86,3%) B 2021 r. oKa3aiuch
HIDKe, yeM ObLIn B 1987 T.

3.4. Bki1ag 4yes10Be4eCKOro Kanurasja
B POCT POCCUMCKO 9KOHOMMKU

Bellie 661N PACCMOTPEHBI KJIIOYEBBIE ACHEKTHI JUHAMUKHA POCCUHCKOTO YeJI0BEYECKOT0
KalluTajla B popMe 06pa3oBaHusA U 340p0Bbsl. [lo/lyuyeHHble OLleHKHU BKJIa/ia YesJ0Be4yecKoro Ka-
IKTaNa B POCT POCCUUCKON 3KOHOMHUKH B 2000-2021 rT. npecrassienbl Ha puc. 81°. Ha Braiaj
YyeJI0BEYeCKOr'o KaluTasa BJaUseT JUHAMUKa COCTABJISIOUIUX ero oKas3aTeJsiel U JJoJ1 Tpy/a.
XoTs 015 TPyJia ¥ MeHsJIach Ha NPOTS>KeHUH HCCelyeMOro Nepro/ia, ee KojiebaHusl OKasbl-
BaJIl CPAaBHUTEJbHO HeOOJIbIIIOe BJIMsSHUE Ha OLleHKU BKJIaZja YeJI0Be4eCcKoro Kanurajia (CM.
paszen 4). Ero ocHOBHy10 JUHAMUKY ONpeJie/islii U3MeHeHHs B OLleHKaX NPOJ0JIKUTEbHOCTH
006pa30BaHUsl U COCTOSTHUA 30POBbsl PAOOTHHUKOB.
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Puc. 8. Bksia yesioBe4ecKoro Kanvurasna
B POCT POCCUHCKON 3KOHOMUKHY, IL.II.

HcmoyHuk: pac4yeTsl aBTOpaA.

B 2000-2003 rr. BK/1aJ, YeJI0BeYeCKOr0 KaluTasla COCTaBJsA B CpeJHEM OTpULIATE/IbHbIE
-0,2 1.1. 95KOHOMUYECKOTO POCTa B rofi. X0Ts NOBBILIEHHUE YPOBHENH 06pa30BaHUs PaGOTHUKOB
Y obecrnedyrBasIo IPUPOCT YeJ0BeYeCKOro KaluTala, yXy/AlIaBIIecs IoKa3aTe M 3/10pOBbs Ha-
ceJIeHUs OKa3bIBaJIU CyLeCTBEHHOE HeraTUBHOE BJIUSIHUE Ha ero JUHAMUKY.

OcHOBHOW NepUO/ MOJIOXKUTEJNBHOTO BKJIA/la YeJI0BEYECKOro KaluTaaa B POCT pOCCUI-
CKOH 9KOHOMMKH, COTJIaCHO MOJIy4YeHHbBIM olleHKaM, npuiescs Ha 2004-2017 rr. B aTo Bpemsa
MIOBBIIIEHHE YPOBHEH 00pa30BaHUS U YJIydIlIeHHEe COCTOSTHHUS 3/I0POBbsI PAOOTHUKOB 06eCreqH-

16 JleKOMIIO3ULIMST TEMIIOB POCTA POCCUHCKON 3KOHOMHUKH C yYEeTOM BKJIa/ia MPOYMX GAaKTOPOB MpO-
W3BO/ICTBA NpeAcTaBjeHa B [Ipunoxkenuw, TabJ. I12.
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BaJIv nopsiaka +0,6 1.I. pocTa exeroHo. HecMoTps Ha J0CTaTOYHO BbICOKHME BKJIa/bl, 0COGEHHO
B OT/ieJIbHBIE I'O/ibl, UX 3HAUY€HUs 03BOJISIOT O6'bSCHUTD Beero nopsiaka 15% sKoHOMHUYeCcKoro
pocTa 3a 3TOT NepUOJ,

OT4acTH BbICOKYIO JUHAMUKY IIOKa3aTeJel YeJl0Be4eCcKoro KaluTajia BTOPOM 0JI0BUHBI
2000-x ro/ioB — mepuo/ia ero HauboJIbIIEro BKJI3Ja B 3KOHOMHUYECKHUH POCT — 06'BSICHSIET 3d-
ekt HU3KOM 6a3bl. Tak, CHATHE a[]MUHUCTPATUBHBIX OrPAaHUYEHHUH IJIAHOBOW 9 KOHOMHUKH BBI-
SIBUJIO CyIleCTBEHHBIM Hepealn30BaHHbIN crpoc Ha npodeccuoHaNbHOE 00yueHue. Boicokuii
NOTeHU WA /4 yJAy4lleHHUs 3/0pOBbsl HaceJleHHsl BO3HMK 3a CYeT JJUTeJbHOTOo Mepuoja
pocTa CMEPTHOCTH Moc/e YepeAbl KpusucoB 1990-x rofos. [Ipy 3TOM BbICOKHE TeMITbI 3KOHO-
MHY€ECKOI'0 POCTA, COXPAHSBILMECS [0 MUPOBOI'0 KPHU3H(Ca, CO3/JaBali CTUMYJIbI U BO3MOXXHOCTH
JIJ151 TIOBBILLIEHHS YeJI0BeYeCKOro KalnuTasa.

OznHako co BpeMeHeM TeMIIbl IPUPOCTa MoKa3aTesleld YeJl0Be4ecKoro KanuTajaa Hadyaau
3aMeIsaThes. Tak, ecau B 2006-2009 rr. cpefjHeroZjoBoM BKJaJ, YeJOBEYECKOT0 KaluTala B
3KOHOMUYECKUH pocT cocTaisii +0,9 .., To B 2010-2013 rr. - yke +0,5 ., a B 2014-2017 rr. -
Bcero +0,4 m.i. B 2010-e rop! cylieCTBEHHO CHU3WJICS IPUTOK Ha PIHOK TPYZa MOJIOJbIX TOKO-
JIEHUH — a 3HAYHUT, 3aMeJ/IN/INCh U TeMIIbl 0GHOBJIEHHS] YeI0BEYECKOT0 KanuTasa B ¢opMe obpa-
30BaHUs, y>Ke CTaBILEro JOBOJbHO BBICOKUM. He c03/a/10 AOMOHUTENIBHBIX BO3MOXKHOCTEHN U
HayaBLieecs B 2014 r. cHKeHUe 0X0/10B HacesieHus. Pecypcel A1 noJiydeHUst 06pa3oBaHUs
CTa/I¥ OrpaHUYeHb], a la/IbHeMlIee yiy4llleHUe IoKa3aTesel 3/J0pOBbsl CTajIo TpeGoBaTh 6oJiee
pelrTeNbHbIX IPpeobpa3oBaHuil B cdepe 31 paBoOXpaHEHHS.

B pesynbTaTe aTux nponeccos B 2018-2019 rr. cpejHero0BoM BKJIaJ, YeJ0BEYECKOTO
KanuTasa npubausuics K Hyjaesomy. B 2020-2021 rr. on ynas 1o -0,5 .1 3a cYeT CyIiecTBeH-
HOTO yXy/IllIeHUs] 3/J0pOBbs1 HaceJIeHHs B llepro/, KopoHakpusuca. [loTepy, cBi3aHHbIe C Ipex/ie-
BpEMEHHBLIMH CMEPTAMH — UX YUCJI0, o oneHkaM BO3'7, cocraBuso 3a 2020-2021 rr. moyTH
300 ThIC. yesIOBEK B BO3pacTe JI0 65 JIeT — 03HAYaI0T He TOJIbKO Jja/bHelllllee CHUXKeHHe YUCIa
NOTEHI[MAJbHBIX PAGOTHUKOB, HO M 6€3BO3BPATHO YTPaueHHble 3HAHHUS U HABbIKH, KOTOPBIMHU
OHU 06Jiafanu. [Ipy 3TOM yxyAllleHUe TOKa3aTesel 3/[0p0Bbsl BHOBb C03/4acT 3GdEeKT HU3KOU
6a3bl, KOTOPbIN OyleT MaCKUPOBATh BJIUSHHE HETaTUBHbIX PaKTOPOB MOCAeYIOLIUX JIeT.

4. YCTOM4YHUBOCTD pe3yJIbTaTOB

B faHHOM paspesie pacCMOTPHM OLIEHKH BKJ/IaJa YeJI0Be4eCcKOro KanuTanaa B poCT poc-
CUMCKOW 5KOHOMUKH, MTOJIydYeHHbIE C UCI0JIb30BAHNEM HMHBIX NMPEZTIOCHIIOK U JJAHHBIX: Pa3ny-
HBIX OIIEHOK JI0JIM TPYZQ; JaHHBIX O MPOJO/DKUTENbHOCTH 06pa3oBaHus bappo u Jly; a Takke
aJIbTEPHATUBHBIX KO3PPUIMEHTOB OTAAUU OT 06pa30BaHUs U 30p0oBbsl. 06001eHHe TPeATOo-
CbIJIOK, KOTOpble ObIJIM UCII0JIb30BaHbl B Pa3JIMYHbIX ClellMPUKaLUAK, TpHUBesieHo B Tabu1. 13
[IpusnoxeHuUs], CcpaBHeHUE NOJIyYeHHBIX OLeHOK — B Ta6J1. [14 [IpunoxeHus.

4.1. lonsa Tpyaa

[losryyeHHbIe BBIBO/bI OKA3a/IMCh YCTOMYUBBIMU K aJIbTEPHATUBHBIM OLIEHKAM JIO0JIH TPY-
Ja (puc. 9). B kauecTBe nepBo# aJbTEPHATHUBBI PACCMOTPEHA CTAaHAAPTHASA [IJIsT MAKPOIKOHO-

17 World Health Organization, 2022. Global Excess Deaths Associated with COVID-19 (Modelled Esti-
mates). (https://www.who.int/data/sets/global-excess-deaths-associated-with-covid-19-modelled-estimates)
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MHUYeCKOU JIUTepaTyphl A0J5 TpyAa, paBHas 2/3 (66,7%). ITa A0Jis CYLeCTBEHHO Bblllle, YeM
B 6a30BoH crienudukanyu (B cpegHeM 56,1% 10 2011 r. 1 52,0% c 2011 r.) - BupoueM, nocjaeHsis
6bLIa paccyuTaHa 6e3 yyeTa J0X0/I0B CAMO3aHATHIX, KOTOPBIM MOMKET OLyTHMO NOBBICUTb OLieH-
k# [Gollin, 2002].

OcHOBOM /151 TOCTPOEHHUS ellle /IBYX a/IbTEPHATHUBHBIX PSZIOB OLIEHOK CTaJI0 U3MeHEHHE
PocctraToM metozosioruu pacyeta BBII, koTopoe nprBeso K CHU:KeHHUI0 oM TpyZa Ha 10,1 m.o.
B 2011 r. (ITpunoxenue, puc. 15). B o0CHOBHOM 3TO CHHXKEHHE ObLIO 0OYCI0BIEHO OLIEHKOM KU-
JION peHTBI U NOTpe6/IeHNs KalluTala B HEPbIHOYHbIX OTPAC/IAX, T.e. He CBS3aHHBIMU C TPY/IOM
dakTopamu.

B 60/1bIIMHCTBE C/Ty4aeB pa3HUIA MEX/Ty BKJIaJ[aMH YeJI0BEYECKOT0 KallUTasla, 0JIy9eH-
HBIMH C UCIO0JIb30BAaHUEM a/IbTEPHATHUBHBIX OLIEHOK [JIOJIM TPY/I3, U OLIeHKaMHu 6a30BOM CHeIU-
¢ukanuu coctaBuia MeHee 0,1 r.n. B oTenbHbIe rojibl 3Ta pa3Huna goxoauaa jgo 0,2-0,3 ..,
O/IHaKO B 11eJI0M MCN0/Ib30BaHKe a/lbTePHAaTUBHbIX OLIEHOK He NPUBEJIO K CylLlleCTBEHHOMY 13-
MeHEeHMI0 06111ell JUHAMHUKHY U BeJIMYMHBI BKJIQ/I0B YeJI0BeYeCKOro KanuTaa.
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Puc. 9. YcToiunBocTb 6a30B0# cieniudpuKauu
K MCII0JIb30BAHHUIO PA3/IMYHBIX OLIEHOK JO0JIU TPyZAa

HcmoyHuk: pac4yeThbl aBTOpa.
4.2. laHHbI€E 0 IPOAO/LKUTEJIHLHOCTH 06pa3oBaHUA

OCHOBHOM a/IbTEPHATUBOM MTPOJIOJKUTENBHOCTH 06pa30BaHus 3aHAThIX, PACCUHUTAHHON
no JlaHHbIM Poccrara, siB/isitoTCs orjeHKU bappo 1 JIu 0 mpoAo/mKUTEIbHOCTH 06pa3oBaHusl Ha-
ceseHus 15-64 set [Barro, Lee, 2013], nocyieiHee 06HOBJIEHHE KOTOPbIX JATUPYETCS CEHTA06-
peMm 2021 r. [lanHble Bappo u JIu ny6/IMKy0TCS C CyLieCTBEHHBIM JIaroM, a TakKKe C NSTUIETHUM
WHTEpBAJIOM — T.e. He I03BOJISIOT OLEHUTDb JUHAMUKY B OT/eJIbHbIE To/ibl. YTO GoJsiee BaXKHO,
3THU OLEHKH He COTJIACyIOTCS C IPOJO0J/KUTENbHOCTBIO 06pa30BaHMsl, PACCUIUTAHHOH 10 JAHHBIM
Poccrara. [Ipo6siemb! JjlaHHBIX Bappo u Jlu oTMedasnch B pas/IMYHbIX MCCae[oBaHusX [Kame-
MomHUKOB, 2011, c. 32; de la Fuente, Doménech, 2015; Human Capital in PWT 9.0'8]. Ucxoaa
M3 3TOr0, pacyeThl B JAaHHOM pa3/ieJ/ie IPU3BaHbI B IEPBYI0 04epe/ib OLIEHUTh MacIliTab OIHOKHY,

18 Cm.: https://www.rug.nl/ggdc/docs/human_capital_in_pwt_90.pdf
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CBSI3aHHOM C MCI0JIb30BaHMEM JIaHHbIX bappo U JIu A5 oljeHKH YesloBeyeCKoro Kanurazaa B
Poccun.

[Ipu kaM6pOBKe UCIOJIb30BAIUCH [Ba albTEPHATUBHBIX NI0AX0/a: 0TJa4a U3 6a30BOM
cnenudukanuu (8%), a Takke peanusoBaHHbIid B PWT noaxon Kazesnu [Caselli, 2005], koTo-
PBIH NpeJJIoKUI YYUTHIBATh YObIBAIOLIMI XapaKTep OTAa4u oT ob6pa3oBanusi. CpeiHeroj0BoH
BKJIAJI YeJIOBEUECKOT0 KanuTajaa B popme ob6pasoBanus 3a 2001-2010 rr., paccCYUTaHHBIN Ha
OCHOBe JJaHHbIX bappo u Jly, okasasicst paBeH BKJIaJYy coryiacHo 6a3oBoi cnenudukauuu (0,2 m..).
Opnako B 2011-2015 rr. BKJIaZ bl OKa3aauch cyliecTBeHHO HUke (0,04 o cpaBHeHu:o ¢ 0,17 m.i.),
a B 2000 r. - cymecrBenHo Boiuie (0,5-0,6 m.1., no cpaBHenuto ¢ 0,3 m.i.). Takue pacxoxaeHus
CBSI3aHBI C PAa3/IMYUSIMH B JUHAMHKE OLIEHOK IPO/I0JKUTEIbHOCTH 06pa30BaHMs, OJyIeHHBIMU
Bappo u Jlu u paccuMTaHHBIMU Ha OCHOBe JaHHBIX Poccrara. Mcnosb3oBaHue ajbTePHATUBHBIX
K03QUIMEHTOB OT/Aa4Y He NMPUBEJIO K CYIeCTBEHHBIM PasMIUsM MEX]y oleHKamu (puc. 10).
TakuM 06pa3oM, UCII0JIb30BaHUE AaHHbIX bappo 1 JIu He TOJIbKO He 03BOJISIET OL|EHUTh JMHa-
MUKy 4YeJIoBe4ecKoro kanurtasa nocje 2015 r. ¥ BHyTpHU NATUIETHUX BpeMeHHbIX UHTepBa-
JIOB, HO TaKXe BeJleT K CyIleCTBEHHOMY HUCKa)>KeHHIO OLIeHOK B OT/e/IbHble EPHUO/BI.
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Puc. 10. BxsiaJ yesioBeyeckoro kanuraja B Gopme o6pa3oBaHuUs
B POCT POCCUICKON 5KOHOMMKH TPH UCIIOJIb30BaHUH AaHHBIX Bappo u Jly, m.m.

HcmouHuk: pac4deTbl aBTOpa.
4.3. 0Taa4a ot o6pasoBanus B Poccun

B 6a3oBoii cienuduKauy HHAEKca OTAa4da OT JONOJHUTEJIBHOIO IoZja 06pa3oBaHus Co-
craBysieT 8%. B kauecTBe 0OCHOBHOU a/ibTepPHATHBbI PACCMOTPEHBI OLIEHKU OTJAAa4YH OT 06paso-
BaHMS, NIOJIyYeHHbIe C UCMO0/b30BaHUEM CTaHJAPTHON MUHIIEPOBCKOM perpeccuy Ha POCCUMCKUX
JMaHHbIX. CoryiacHo BeiBoAaM KanesnomHukoBa [Kanesnromnukos, 2021], oraava oT 06pa3oBa-
Hus B Poccuu crabwibHa U coctasisieT He MeHee 12-13%. Mcnosib30BaHue OTA@a4u OT 06pa3o-
BaHMsA B 13% noBbILIaeT BKJIA/, YeJ0BeYeCKOro KanuTaaa B ¢opMe ob6pa3oBaHus B 1,6 pasa no
CpaBHEHHUIO ¢ 6a30BoM cnenuduKkanreil. BMecTe ¢ TeM UTOroBble OLIEHKH BKJIAJla YesoBeye-
CKOr'0 KaluTaJja B POCT POCCUICKON 3KOHOMHUKH OCTAIOTCS CXOXKHMMHU: OIyTHUMOE MOBBIIIEHHE
BKJIaJI0B (710 0,2 ILI1.) HAGJII0AeTCs JIMIIDb B OT/Ae/IbHbIE ro/ibl. COXpaHsIeTCs U 0611ast AMHAMHKa
BKJIAJIOB (puc. 11), KOTOpPYIO ONpeAessitoT U3MEHEHH IIoKa3aTeJ el YeJIOBeYeCKOTo KalyTasa —
OIIEHOK MPOJIOJ/IKUTETBHOCTH 06Pa30BaHUS M COCTOSIHUS 3/[0POBbS B3POCJIbIX.
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Puc. 11. Bxksia/; yesloBeYECKOI'0 KallMTajla B pOCT POCCUNCKOW 9KOHOMUKH
IPY UCNOJIb30BaHUHU OTJIa4M OT 06pa3oBaHus B 13%, m.o.

HcmoyHuk: pac4yeTsl aBTOpa.
4.4. AnbTepHaTUBHbIE K03$GHUIEHTb] OTAAYH

Kak moguepkuBaet Kazenu [Caselli, 2016, p. 14], moCKoIbKY ITOKa3aTeIH YeI0BEYECKOTO
KalluTa/la CUJIbHO KOPPEeJUPOBAHB], IIPY KaJMOPOBKe JIy4llle HCI0/Ib30BaTb MUKPO3IKOHOMUYe-
CKHe OIIeHKH OT/Ia4yH, IoJlyYeHHbIe B paMKax 0JlHOH perpeccud. OH, a BcJie/, 32 HUM U JIpyrue
aBTopbl [Campbell, Ungér, 2020], npeaJiaraloT paccMaTpMBaTh B Ka4eCTBE albTepPHATUBbI Tpa-
JUIMOHHBIM OI|eHKaM M0JIy4YeHHble OJHOBPEMEHHO K03)PUIIMEHTHI OTAAYU U3 paboThl Doris
[Vogl, 2014]. Cnenudukanuu B JaHHOU paboTe COOTBETCTBYET OTZaya OT rojla 06pa3oBaHus,
paBHas 7,3%, ¥ OTJa4a OT NOBLILIEHUA Ko3dpUIMeHTa foxuTuA Ha 0,1, paBHas 2,5%'°%. Itu
3Ha4YeHUs U ObLJIM MCII0/Ib30BaHbI /1JIs KAJMOPOBKY NapaMeTpoB B aJlbTepHAaTUBHON crieudu-
KallMH.

ITH a/ibTepHATUBHbIE KO3QOUIMEHTHI OTAAYH HIDKE — a B C/Iy4Yae OTAAauH OT 3/J0pPOBbs
CYIIEeCTBEHHO HHMXKe, — UeM IOJYYUBIINE HAaWOOJIbllIee PACIPOCTPAaHEHHE OL[eHKH U3 6a30BOM
cnenudukanuu. Kasennu [Caselli, 2016] u cam ykasbIBaeT Ha TO, 4YTO OLleHKH B paboTe [Vogl,
2014] 6bL1M MOJIy4YEeHbI C TOMOIbI0 METO/IA HAUMEHBUIHUX KBAJIPaTOB U MOTYT OBbITh CMeleHbI
B CTOPOHY HYJIs1 M3-3a OlIM60K U3MepeHUs (attenuation bias). ITo cMellieHe CBA3AHO C TeM, YTO
CylLlleCTBEHHasl Jj0Ji1 HabJ/I0JlaeMbIX pas3/MYMi B pocTe JiofeHd (KOTopble TPaJHULHOHHO HC-
HOJIb3YIOTCS /IS OLLEHKH OTJia4M OT 3/10POBbsl) 0O'BSACHSETCS Cy4YalHbIMU reHEeTHYeCKUMHU
dakTopamy, He BJIUSIOUMMH Ha IPOU3BOJUTENBHOCTE PA60THUKOB [Schultz, 2002]. B 6u3He-
[[OBBIX UCCJIEI0BAHUSAX, UCTIOIb3yeMbIx Beisiom [Weil, 2007] - T.e. mpu pacyeTax B 6a30BOH crie-
nuduUKauy, - BAUSHUE 3TOU MP06JIeMbl MUHUMU3UPYETCH.

19 Cnenys noaxoxny Kasesu [Caselli, 2016], otaavya ot noBblieHUs KoappunyieHTa OXKUTHSA Gblia
NoJIyYyeHa Ha OCHOBE OT/JJa4yM OT JOMOJHHUTENbHOro caHTuMeTtpa pocta (1,3%) us pabots! Porus [Vogl,
2014, table 4], a Takxxe paccuutanHoro B pa6ote Beiina [Weil, 2007] cooTHoueHuUs AJis1 mepexosa OT
OTJiauy OT POCTa K OTJaye OT NOBBILIEHHUs KO3$PHUIHEHTa JOXKUTHS B3pocbIx (19,2).
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KpoMme Toro, xoTs1 napaMeTpbl 6a30BoM crielluPpUKaAILUU U ObLIU MOJy4YeHbl B PAa3JIMYHbIX
WCCJIEZIOBAHMUSX, UX ABTOPBI MPEATNPUHUMAJIHN TOMBITKY CKOPPEKTHPOBATh OLIEHKH C yYeTOM KOp-
peJIMpOBaHHOCTH 06pa30BaHUs U 3J0POBbsl. [[03TOMy COXpaHMM MHTEpIpETALHUI0 UX KaK 6a-
30BbIX OLIeHOK. Mcx0/is1 U3 BEPOSITHOTO CMeIlleHUs], pACCMOTPUM aJIbTEpHATUBHYIO crieludpuKa-
[[UI0 KaK HIDKHIOIO TPAHUILY OLIEHOK BKJIA/Ia YeJIOBEYECKOT0 KaluTajla B 3KOHOMUYECKHUH POCT
3a CYeT MOBBIIIEHUS TPOU3BOAUTENBHOCTH PAGOTHHUKOB.

AnbTepHaTHUBHbIE 3HAaY€HUS OTAQUYM CHUXKAIKOT BKJAJ 3[0pOBbsA B 2,6 pasa N0 CpaBHe-
HHI0 ¢ 6a30BOM cnenyduKalyen; BKIa/l 00pa30BaHUs MIPH 3TOM OCTAeTCs MPAKTUYECKH HEU3-
MEeHHBIM. B pe3yJsibTaTe Ol[eHKH BKJIaZla YeJIOBEUYEeCKOTO KaluTala B 3KOHOMUYECKHUH POCT B
2006-2017 rr. yMeHbLIAIOTCSA B CPpeAHEM B ZiBa pasa (puc. 12). Tak, cpe/jHero/ioBble OL[eHKH 3a
2006-2009 rr. cumxkarorcsa ¢ +0,9 go +0,5 m.m., 3a 2010-2013 rr. - ¢ +0,5 go +0,3 n.m, a 3a
2014-2017 rr. - ¢ +0,4 po +0,2 n.i. OnjeHKY B epyUo/ibl YXyALLIeHUs 3[J0POBbsI HAaceJeHUs yBe-
sunynBawTcs: ¢ -0,2 no 0 m.m. B cpeaeM B 2000-2003 rr. u ¢ -0,5 g0 -0,2 m.i. B 2020-2021 rr.
HecmoTpst Ha TO, YTO MPU UCNOJB30BAaHUU AIbTEPHATUBHOM CienubUKaIMU POJIb Yes0BeYe-
CKOr'0 KamnuTaja CHUXKAeTCsl, OCHOBHbIE BbIBO/IbI O IUHAMUKE €r0 BKJIaZla B POCT POCCUNCKON
3KOHOMUKH OCTAIOTCS B CUJIE.
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Puc. 12. Bxksia/i 4esl0BEYECKOI'0 KallUTajla B POCT POCCUHCKON 9KOHOMUKH
IIPY MCNOJIb30BAHUH aJIbTEPHATUBHBIX OLEHOK OTAAuH, ILII.

HcmoyHuk: pac4yeTsl aBTOpa.
3ak/ilouenue

B cTarbe 6bliu MOJy4eHbl HOBbIE OLleHKH BKJIaJia YeJ0BeYeCKoro KalnuTaja B pocT poc-
cuiickolt akoHoMuKH B 2000-2021 rr., a TaK)Xe NpoaHaJIU3UPOBaHbI KJIIOUeBble IIPOLECCHI, KO-
TOpble GOopMUPOBAJIM AUHAMUKY Y€J0BEYECKOT0 KalKTala B 3TU roZipl. OJHUM U3 TaKUX IPO-
11eCCOB CTaJl Nepexo/; K PpIHOYHOM 3KOHOMMKE, KOTOPBIN CTal CUJIbHBIM IIOKOM J/1s1 YesloBe-
YECKOT0 KalMuTaJa, HAKOIJIEHHOTO B COBETCKHUM nepuoJ. YacTb nprobpeTeHHbIX B MJIaHOBOU
3KOHOMUKe 3HaHUH U HaBbIKOB 00eCIieHUJIaCh, a Yepesia KPU3UCOB HeraTUBHO OTPasuJIach Ha
3/10pOBbe HaceseHus1. B To ke BpeMsi BOSHUKJIM CTUMYJIbI U BOSMOXKHOCTH /IJIsl IPHOBpeTEeHUs
HOBBIX KOMIIeTeHIUH, 60Jiee aKTya/lbHbIX U BOCTPeOOBaHHbIX B H3MEHHUBIIHUXCA IKOHOMHUYe-
CKUX YCJIOBUSX.
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U B 2000-%, u B 2010-x rogax NporcxoAuJI0 HaKOIlJIeHHe YeJI0Be4YeCKOTo KaluTajla B
¢dbopMe npodeccroHaNTbHOTO 00pa30BaHUs. YPOBEeHb NMOATOTOBKHU BBIXO/SLIMX HA PhIHOK TPy/ia
PaGOTHUKOB MOBBILIAJICS, B OCHOBHOM, 33 CYET PacpoCTpaHeHus BbIclIero o6pasosanus. Co
BpEMEHEM YBeJMYHUBAINCh U YPOBHU 00pa30BaHMsl pabOTHUKOB CpeJHEero Bo3pacra. 3a cyeT
BBIOBITHS C PhIHKA TPY/A CTAPIIKX MOKOJEHUNA COKPATUIACh J10JI1 MaJIo06pa30BaHHbIX PaboT-
HUKOB.

3nopoBbe HacesieHUs] B paboyMX BO3paCTaX, XapaKTepusyollee ellje ogHy opMy uesio-
BEUecKOro KaluTaja, ycToiuuBo yay4diuanoch ¢ 2004 no 2019 rr. 3a 3Tu roAbl CyLeCTBEHHO
CHU3WJIACh MpeXxJeBpeMeHHasi CMEPTHOCTb Cpefid MYKYHUH CpeJHero Bo3pacta. [losoxuTenb-
HOH AMHAMUKE 3/10POBbsI CIIOCOOCTBOBAJIM BO3POCIIKE YPOBHHU 00pa3oBaHus HaceseHus. Oa-
Hako B nepuo/ kopoHakpusuca 2020-2021 rr. nokasaTesy 30pOBbSl Pe3K0 YXYALIUIUCE, OCO-
OEHHO B CPE/IHUX U CTAPIINX BO3PACTHBIX IPyIIIaX.

YpoBHU 06pa30BaHUs U COCTOSIHUE 3[J0POBbsi paOOTHUKOB POPMUPYIOT OCHOBY 4YeJsO-
BeYeCKOro KanuTasa, BJsSIIerocs 0AHUM U3 GaKTOPOB IKOHOMUUYECKOro pocTa. CoryiacHo mo-
JIy4YeHHBIM OlLleHKaM, OCHOBHOM M10JIOKUTeJIbHbIN BKJIa/| 4eJI0BEYEeCKOT0 KallhTala B POCT POCCUM-
CKOH 3KOHOMHKH npuiesics Ha 2006-2017 rr. Hau6osiee BbICOKHE TEMIIBI IPUPOCTaA NMOKa3aTe-
JIeH YeJI0BeYeCcKoro KanuTasia HabJIioJaIich B HaYasle 3TOro NEPU0/a, T.€. BO BTOPOH I0JIOBUHE
2000-x rozoB. OT49acTH 3TO 06'bsICHSIETCS 3P PEKTOM HU3KOU 6a3bl — YPOBHSAMH 00pa30BaHMS,
c$OpMUPOBABIIMMHUCS B YCIOBHSAX KECTKOT'O aIMUHUCTPATUBHOTO PETYJIMPOBAHHUS COBETCKOM
CUCTEMbI, a TaKKe CYLeCTBEHHO yXyAUBIINMUCSA K cepeuHe 2000-x ro/j0B noKasaTeasaMu
3/J0pPOBbBSI.

[Tomumo aToro, ecnu B 2000-e roJpl Yesi0BeuYeCKHI KallUTaJ aKTUBHO OOHOBJISLICS 3a
CYET pacTyuled YMCJeHHOCTH BbIXOISIIMX Ha PBIHOK TPY/ia MOJIOAbIX OKoJeHUH, TO B 2010-e
ro/[bl UX MPUTOK CYIIIECTBEHHO CHU3WICS. BO3MOXXHOCTH [I/1sT ”HBECTUIIMH B YeJIOBEUYECKHUH Ka-
MHTAJI COKPATUINCh M3-32 3aMe/JIMBIIET0CS POCTA PEAJbHBIX PACHoJIaraeMbIX J0X0/10B Hace-
JIEHUS TI0CJIe MMPOBOTO KPU3UCa, a 3aTeM U CHIbKeHUs foxonoB ¢ 2014 r. B 2018-2019 rr.
BKJIaJl YeJI0BEUECKOro KaluTajla B POCT 9KOHOMUKHU NMPAKTUYECKU COIlIes Ha HeT, TOT1a KakK B
ro/ibl KOpOHAKpHU3HUca — CTaJl OTpULIaTeJbHBIM U3-3a yXY/AUIMBILEr0Cs 3/l0pOBbs HAaceJeHUs.

[laHeMyst HEraTUBHO CKa3ajiach He TOJIbKO Ha 3/I0pPOBbE, HO M Ha NPOIleccax HaKoIIe-
HUs YeJIOBEUYECKOro KanuTtasa. Tak, coryiacHO Aokaaay BecemupHoro 6anka [Schady et al, 2023],
JleTH IIKOJIbHOTO BO3pacTa MaJslo 4YeMy Hay4YMJIMChb 32 BpeMsl AUCTaHI[MOHHOT0 o6y4yeHus. Cy-
IleCTBeHHbIe OTPAHUYEHUs] BOSHUKJIU U /IS UHBECTULIMM B 3/J0POBbEe U PaHHEE pa3BUTHE JleTel
JIOILKOJILHOTO Bo3pacTa. [IockosibKy B JileTcTBe GpopMUpyeTCsi OCHOBA JJisl AabHEHNIero HaKoI-
JIEHUs] YeJI0BEeYECKOT0 KalUTala, TOCJAe[CTBUS 3TUX HEraTUBHBIX TEH/IEHIIUH NPOsIBITCS B G-
AylieM.

HavaBmasica B 2022 r. TpaHcdopManust pOCCUHACKON SKOHOMUKH €ellle OCTPee CTAaBUT
BOIPOC 0 NMepCcrneKTUBax JajbHerllel JUHAaMUKU YeJ0BeYeCKOro Kanurajia. JTOT BOIPOC Tpe-
OyeT OTZEe/IbHOr0 UCCJIeI0BaHUs, OHAKO YKe celfyac MOXKHO 0603HAYUTh HEKOTOPbIE PUCKHU.
YacTb 3HAaHUN U HABBIKOB, II0JIyYeHHbIX paboTHUKaMU [0 2022 r., 10 BCcell BUJUMOCTH, CTAHET
HeaKTya/IbHOU U3-3a CTPYKTYPHOU NepecTpOiKY SKOHOMUKH U YIPOILEeHHsT TEXHOJIOTHH. MOXXHO
C YBEPEHHOCTbIO NPE/III0JIOKUTD, UTO 3anachl YeJ0BeYeCcKoro KanuTasa B Poccruu y»ke CHU3UIINCH
0/, BJIMSTHHEM MacCOBOM aMHUrpanuy. CHucTeMbl 00pa30BaHUS U 3PABOOXPAHEHUS CTOJKHYJIHCh
C HOBBIMU OTPaHUYEHHUSMH, KOTOPbIE OYAYT NMPENATCTBOBATh AAJbHEHIIEMY HAKOIJIEHHUIO
YyeJI0BeYeCKOro KanuTasa. [lepcreKTUBbI BO3BpallleHUs K TPEXKHUM CTUMYJIaM U BO3MOXKHOCTSIM
OCTaIOTCSl TYMaHHBIMU.
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IIpuioxeHnue

Ta6una I11.
CpeaHeroaoBble OLleHKH BKJIa/la KauecTBa TPyAa U Ye10BeYeCKOro KalnuTasjaa
B POCT pOCCMICKO 9KOHOMMKH, NOJIy4YeHHbIE B JINTepaType
U B MeX/JyHApOJHBIX 6a3ax AAHHbIX

HcTouHuk [TokasaTenb Bkusag B pocT, n.1.
nepuoz BKJIA/J,
Total Economy Database KavecTBo Tpyza, c yueToM 06pa30BaHuUs 1991-2021 0,27

1991-1998 0,38
1999-2008 0,29
2009-2017 0,30
2018-2021 -0,03
[Bocko6OWHUKOB U Jip., KavecTBo Tpyza, c yueToM 06pa3oBaHus, 1995-2016 0,18
2021] noJjia 4 Bo3pacTta 1995-2002 0,21
2002-2007 0,04
2007-2011 0,18
2011-2016 0,31

[Entov and Lugovoy, 2013]  KauecTBo TpyAa, c y4eTOM 00pa30BaHUs 1991-2010 0,3
1991-1998 0,3
1999-2008 0,3
Penn World Table WHpekc, ¢ yaeToM 06pa3oBaHUs 1991-2019 0,42

1991-1995 0,62

1996-2000 0,95

2001-2019 0,23

[AkunAuHOBA 1 Ap., 2017] HHpekc, c yueToM 06pa30BaHMs, TECTOB 2000-2016 0,51
PISA v 310poBBA

2000-2008 0,36

2009-2011 0,76

2012-2016 0,64
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Puc. 13. /luHaM1Ka CaMOOLIEHOK 3/J0POBbsI 3aHATHIX (CJIEBa) U HE3aHATHIX (CrpaBa)
B Bo3pacte 15-60 jieT, %

Hcmournuku: PM33 HUAY BIIID?, pacyeTsl aBTOpA.
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Puc. 14. lIpoJj0/KUTENbHOCTb GOPMaTbHOI0 00yYeHHsI PpAa6OTHUKOB
Pa3/IMYHBIX BO3PACTHBIX TPy, JET

HcmouHuku: Poccrar, pac4yeThbl aBTOpa.

20 PoccUHCKUI MOHUTOPUHT 3KOHOMHUYECKOT0 M0JI0KeHUs U 3[10poBbs Hacesenus HUY BII3 (RLMS
HSE), npoBoguMbIii HaloHa/IbHBIM MCC/Ie/J0BAaTEbCKUM YHUBEPCUTETOM «BbIcIas MIKoIa 9KOHOMUKH»
n 000 «/lemockon» npu y4yactuu lleHTpa HapojoHaceseHus YHuBepcuteTa CeBepHoil KaposuHbl B
Yanesn Xute u UHcTUTYTa conposioruu PefiepabHOr0 HayYHO-HUCC/Ie10BaTENbCKOTO COLMO0IOTHY€eCKO-
ro nieHTpa PAH. CaiiTel o6cienoBanust RLMS HSE: http://www.hse.ru/rlms u https://rlms-hse.cpc.unc.edu
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Tao6smna I12.
Cpe,zu-lero,qmzble BKJIaA bl (l)aKTOpOB Npou3BOACTBA
B POCT POCCUMCKOM 3KOHOMHUKH B 2000-2021 rr., .m.
2000-2003 | 2004-2008 | 2009-2014 | 2015-2019 | 2020-2021
BBII 6,8 7,1 1,2 1,0 1,5
Tpyn 0,5 0,4 0,0 -0,1 -0,4
YesioBedyeCKUH KalluTal -0,2 0,7 0,5 0,3 -0,5
dusnyeckui Kamurasl -0,3 0,8 1,0 0,9 1,0
CoBokynHas ¢paKTopHas
MPOU3BOIUTETBHOCTD 6,7 5,2 -0,2 -0,1 1,5

IIpumeyanue. JlekoMNO3ULUA OCYLIECTBJIs/IaCh HA OCHOBE MeTO/[0JIOTMHU CYeTOB 3KOHOMHYECKOr'0 pocTa
(cMm. pazpen 2). [lnst oueHkH JuHaMyku BBII 66111 vcnosib30BaHbl JaHHbIe PoccTaTa. |15 OolleHKU AMHAMU-
KU ycayT pU3NYecKoro KanuTana 6bUIH UcnoJib3oBaHbl JaHHbIe Total Economy Database. /l/is onjeHKH 3a-
Tpat Tpyza 3a 2003-2020 rr. 661U UCNOJIb30BaHbI JaHHbIE PoccTaTa 0 kosinyecTBe GaKTUUECKH 0TPa6o-
TaHHoro BpeMeHH («Tpya u 3aHATOCTh B Poccun»), 3a 1999-2002 rr. — COOTBETCTBYIOLIME JaHHbIe Russia
KLEMS, 3a 2020-2021 rr. - faHHble PoccTaTa o 4yucie 3aHATbIX («MTOru BI60pOYHOro 06C/Ie0BaHHUSA
paboueii cuibl»). CoBoKynHasi GakTOpHasi MPOU3BOJUTENBHOCTD OblJIa PACCUUTAaHA OCTATOYHBIM 06pa3oM.

Ta6una I13.
IIpeANOCBHLIKY M JAHHBIE B Pa3/JIMYHBIX ciequpUKanuax

Ne | Cneumduxanus r edu ¢ health 1-a

bazoBas cnenu-

dukanus 0,08 OPC 0,6528 | IJAU Poccrat
(1) 2/3

2000-11 rr.: PoccTat

(2) | AnbTepHaTHBHbIE 2012-21rr.:

OLIEHKH JI0JIU 0,08 OPC 0,6528 | AU Poccrart + 10,1 1.

TPyAa 2000-11 rr.:
3 Poccrar - 10,1 n.m.

2012-21 rr.: Poccrart
(4) 0,08
<

Jlannsie Bappo 0,134, edu<4 BL _ ~ Pocerar

(5) | ¥ JIn 0,101, edu € (4;8]
0,068, edu>8

(6) | Otrmava oT o6pa-

30BaHus B Poccuu 0,13 OPC 0,6528 | AU Poccrat
(7) | AnbTepHaTHBHBIE

K03)UITUEHTHI

oTZa4u 0,073 OPC 0,25 | U Poccrar

Ipumeyanue. OPC - orieHKH Ha AaHHBIX UTOroB BhIGOPOYHOTO 06Cae0BaHUs paboyei cubl; LU -
OLIeHKH Ha JaHHBIX lleHTpa AeMorpaduyeckux UccieloBaHUN Poccuiickoil 3KOHOMHUYECKOH LIKOJIBI;
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PoccraT - oueHku Ha gaHHbIX PocctaTa o BBII no ucrouyHukam poxoza (cM. paszen 2); BL - ouieHkH Ha

JaHHbIX Bappo u JIu [Barro and Lee, 2013], 2021 September Update.

Ta6una I14.

Cpeaﬂeroaonue OLI€HKH BKJ/Ia/ld Y€/IOBEYECKOro Kanurajaa
B pOCT pOCCHﬁCKOﬁ JKOHOMMKH COI'VIACHO pa3/IMYHbIM cneun(bm(aunﬂm, IL.II.

Ne Crnenudukanus 2000- 2006- 2010- 2014- 2018- 2020-
2005 2009 2013 2017 2019 2021
BaszoBas cnenudukanus -0,01 0,90 0,52 0,42 0,08 -0,53
B TOM YHCJIE:
o6pa3oBaHUe 0,18 0,25 0,20 0,15 -0,01 0,05
3/10pOBbe -0,19 0,65 0,32 0,27 0,09 -0,58
(1) Jonsatpyma=2/3 -0,02 1,05 0,61 0,51 0,10 -0,73
(2) JonsaTtpyzna+10,1 m.m.
c2012r. -0,01 0,90 0,56 0,50 0,09 -0,64
(3) [JoansaTtpypa-10,1 n.o.
no 2011r. -0,01 0,74 0,47 0,42 0,08 -0,53
(4) [anuHble bappo u Jlu (oTza-
ya 8%), BkJ1aJ; 06pa30BaHUs 0,27 0,24 0,10 0,04
(5) /[lauHble bappo u Jlu
(y6bIBalOIas OTAAYa),
BKJIaJl 00pa30BaHUsA 0,23 0,21 0,08 0,04
(6) Otpnava ot 06pa3oBaHUsA
B Poccuu (13%) 0,10 1,06 0,64 0,51 0,07 -0,49
B TOM 4McCJie 06pa3oBaHUe 0,30 0,41 0,33 0,25 -0,01 0,08
(7) AnbTepHaTHUBHbIE K03)dU-
LIMEHThI OTAa4YU 0,09 0,48 0,31 0,24 0,03 -0,17
B TOM YHCJIE:
o6pa3oBaHUe 0,17 0,23 0,18 0,14 -0,01 0,05
3/10pOBbe -0,07 0,25 0,12 0,10 0,03 -0,22
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Puc. 15. OuieHKH A0JIM TPY/ia B PA3JIMYHbIX ClIelUPUKALUAX

HcmoyHuku: PoccTat, pacueTsl aBTOpa.
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The Contribution of Human Capital
to Economic Growth in Russia
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Human capital, which includes knowledge, skills and abilities of workers, is one of the
key factors of economic growth. However, the quantitative estimates of its contribution to eco-
nomic growth in Russia are few in number and have various limitations resulting from the ap-
proaches and data used. This paper presents new estimates of the contribution of human capital
to economic growth, reflecting its impact on the productivity of workers. To measure the dyna-
mics of human capital, I use an index that characterizes the education of workers and the health
of adults. Inclusion of other human capital measures is limited by the availability and quality of
data. To measure the human capital contribution, I use growth accounting. According to the
results, in 2004-2017 the average contribution of human capital to the growth of Russian eco-
nomy was about +0,6 p.p. The highest contribution was in the second half of the 2000s. During
this period, a number of favorable factors facilitated the accumulation of human capital. These
factors include the preceding increase in personal incomes and the large generations of young
and educated workers entering the labor market. However, in the 2010s economic and demo-
graphic factors worsened, human capital accumulation slowed, and by 2018-2019 its contribu-
tion to economic growth became close to zero. The subsequent decline of population health
during the coronavirus pandemic negatively affected the economic growth rates in 2020-2021.
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VIIK 330.42

HMuTanuoHHbI¥ aHaau3 OLG-Mogen
C reTeporeHHbIMHU NpeANoYTEeHUSIMHU
U CIIOCOOHOCTSIMHU K OO0YYEHU 0

IMInuniaeBas A.E., [Tos16uH A.B.,
CuHe/IbHUKOB-MypbliesB C.I'.

JlaHHas ny6JIMKaIKs SBJISETCA MPO/I0JOKEHUEM CTaTbU! COaBTOPOB, MOCBS-
1eHHOH pa3paboTke OLG-Mo/iesiu ¢ CEKTOPOM BhICIIEro 06pa3oBaHus IS pelnpe-
3eHTAaTUBHOMW CTpaHBI, T/le CAaeTcs eAMHbIA rocyapcTBeHHbIH sk3aMeH. Kitode-
BBIMH NPEZTIOCHIIKAMU MOJENH, OTJINYAIOIMMU €€ OT Psi/ia APYTHX, ABJISAITCS re-
TepOTreHHOCTb MHAMBH/IOB 10 TApaMeTPy HECKJIOHHOCTH K PUCKY, K03 dHuuneHTy
JIMCKOHTUPOBaHUs U HabupaeMbIM 6asaM EI'D. Ha ocHoBe npefioxeHHOM Mojie-
JIM MOKHO MCC/Ie[IOBAaTh peaKLMIo KJIHYeBbIX MAKPOIKOHOMUYECKUX NI0Ka3aTesleH,
TaKUX KaK 0Tpeb/ieHre, MTHBECTULIMH, TOCYapCTBEHHbIE PACXO/bl U BBINYCK B OT-
BeT Ha pa3/In4Hble Mepbl roCyapCTBEHHOM MOJUTUKH B 06J1aCTH BbICLIEr0 06pa-
30BaHuA. B 3TOH yacTu paboThl MIPOBOJUTCSA YUCIEHHOE HMUTALlUOHHOE MO/JIE/H-
poBaHUeE Ha OCHOBe crnelnupUKaLUHY, IPEII0KEHHONH aBTOPaMu B IPeAbIAYILeH
cTarbe. B paboTe aHa/IM3UPYIOTCA pa3/MyHble CLieHapUU TOCyAapCTBEHHOM M0JIu-
THUKH, HallpaBJieHHble HAa CTUMYJIMPOBaHHe HAKOIJIEHHsI YeJIOBEYeCKOro KanuTa-
Jla. PaccMaTpuBaloTcs crieHapyH € BblJieJieHHeM rocyZapcTBOM JO0NOJHUTEIbHbIX
JIEHEeXXHBIX CPe/ICTB Ha BbICLIIee 06pa30BaHUe, MHBIM paciipeie/ieHHeM OI0/PKETHBIX
aCCUTHOBaHUM, U3MeHEeHHEeM HaJIOTOBBIX CTABOK M CTPYKTYPbI Or0/preTa. Taroke Mbl
aHAJIM3UPYEM PEaKIMI0 NepeMeHHbIX Ha U3MEeHEHHE JAUCIEePCUH 3apaboTHBIX
IJIaT UHAUMBUOB. KanbpoBKka MoJenn NIpPOBOAUTCS C MCIIOJb30BAaHUEM POCCHM-
CKHX CTaTUCTUYECKUX JaHHBIX. C MOMOILbIO Npe/jlaraeMoi Mo/ie/Ii Mbl I0OKa3blBa-
€M Ba)XHOCTb yyeTa MUKPOOCHOBAaHHUH B aHa/M3e 00pa30BaTebHON NOJUTHUKH.
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AnHany3 Ha yCTOHYMBOCTD OLIEHOK Ha TpUMepe KaJIMOPOBKH pacnpe/ieieHuH rete-
pOreHHBIX NapaMeTPOB U3 aJbTEePHATUBHBIX paclipesiesleHUH IIoKa3aJl CUJIbHYIO
YyBCTBUTEJBHOCTb Pe3y/IbTaTOB UCC/eJOBAHUS K BbI6OPY napaMeTpoB GYHKIMH
pacnpeziesieHusl MPeANOYTEHUH U CIOCOGHOCTEN UHIMBU/IOB, YTO YKa3bIBaeT Ha
HEOOXO0AUMOCTb KOPPEKTHOTO yYeTa reTEPOreHHOCTH B PacCMaTpPUBAEMBIX 33/1a-
yax. be3s KOppeKTHOro y4eTa reTeporeHHOCTH B pacCMaTPUBAEMBbIX 33/jauyax HHUKa-
KUe OLIeHKHU CLieHapHeB U3MeHEHHUsI 06pa30BaTeNbHOU MTOJUTHKY HE MOTYT ObITh
aZleKBaTHBIMU.

Karouessle caoea: MoJiesib IepeKPHIBAIOIIMXCS TOKOJIEHHUH; YeJI0BeYeCKHUH KaluTaJsl; HeCKJIOH-
HOCTb K PHUCKY; TeTEpPOreHHOCTh; HEONPeeJeHHOCTh; BhICIlee 06pa3oBaHue; YUCIEHHOe UMH-
Tal[MOHHOE MO/IeJIUPOBaHUE.
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Jna putupoBaHus: nunesas A.E., Illon6un A.B., CuHenbHuKOB-MypsiieB C.I. UMmuTanu-
oHHbIN aHam3 OLG-Mo/ieny ¢ reTeporeHHbIMH NPEJIOYTEHUSIMU U CIIOCOGHOCTSIMHU K 00y4e-
HUI0. IKOHoMu1eckull xcypHaa BII3. 2024; 28(1): 44-80.
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1. BBeaeHue

B mpegpiaymeii cratee [nuneBas u ap., 2023] 6611a popMairnzoBaHa Mo/Jiesb lepek-
PBIBAIOIINXCS TIOKOJIEHUH C reTepOreHHbIMU NPEeANOYTEHUSIMUA U CEKTOPOM BBICLIETO 06pa3o-
BaHMs JJIs1 peNpe3eHTaTUBHON CTPaHbI, T/ie CAaeTcsl eIMHbIN rocyapCcTBeHHbIN ak3aMeH (ETJ).
B Moziesb BKIIIOYEHBI 4 6s10Ka: UHAUBU/IBI, GUPMbI, 06pa3oBaTeIbHOE YYPEXKIeHUE U Tocyaap-
CTBO. MBI paccMaTpUBaeM IOBeJleHHEe WH/IMBU/IOB, HAYMHAsA C MOMEHTA OKOHYAHUS MU Cpeji-
Hero o611ero o6pa3oBanus U caaud ET'J. B Havasie ®U3HU HHAWMBU/IbI IPUHUMAIOT H/IOT€HHOE
peleHre 06 YpoBHe 06pa3oBaHus. B paMKax cepbe3HbIX YIPOIIAMIMX IPeANOChIOK paccMaT-
pUBaeTCd TOJIBKO ZiBa YPOBHsI 06pa30BaHUs: Cpe/iHee U BhIcllee (6akasaBpuaT) 6e3 paszee-
HUS Ha cpefiHee o6liee U CpefiHee clieljhajbHOe. B TeueHMe )KU3HU MHVMBHU/bI HAKAILJIMBAIOT
aKTHBBI, HA KOTOPBIE XKUBYT B HETPY/JOCIIOCOOHOM BO3pacTe. AJIbTPYUCTHYECKHE CBSA3U MEXY
MOKOJIEHUSIMU OTCYyTCTBYIOT, BCE UHAMBU/bI B HAYaJIe XKU3HH 00JIaJ]al0T HYJIEBBIMH aKTUBaMH.
®upMbI NPOU3BOAAT 6J1ara U YCIYTH B YCIOBUSIX KOHKYPEHIIUU U MAaKCUMU3UPYIOT NPUOBLIb.
O6pa3oBaTesbHOE YYpeXXAeHHe IPeJCTaBJ/IsIeT BCIO CUCTEMY 06pa30BaHus B LI€JIOM U He YIUThI-
BaeT MeXBY30BCKHE U perMOHa/IbHbIE PAa3/IMYMs B 00pa30BaHUH, pa3Mephbl BYy30B M UX KaueCTBO.
O6pa3oBaTesbHOE yUpexXJeHHue 06ecneyruBaeT BbINYCK UHWBH/IOB C BBICIIKM 00pa30BaHHEM.
T'ocyjapcTBO B3UMaeT HaJIOTH, KOTOpPble pacnpeziesisieT Ha TpaHCPepThl U roCy/JapCTBEHHbIE
pacxo/ipl, a Takke obecrieurBaeT GUHAHCHPOBAHUE GIO/PKETHBIX MECT B By3e. PaccmaTpuBae-
Masl MO/IeJib SIBJISIETCS MO/IeJIbI0 3aKPbITOH 3KOHOMUKH.

KirroueBbIMH MpeANOChUIKAMY MO/IENH, OTJIMYALIMMU ee OT psAfa APYTHX, SABJSIOTCS
reTepOreHHOCTh UH/IMBH/IOB I10 TapaMeTpPy HECKJIOHHOCTH K PUCKY, KO3GUIUEHTY AUCKOHTH-
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poBaHUA U HabupaeMbIM 6as1aM EI'D. Heo6xoAMMOCTb y4yeTa reTeporeHHOCTH UHUBU/OB B
OTHOIIEHHUH NTapaMeTpa HECKJIOHHOCTH K PUCKY CBSI3aHa C TeM, YTO 06pa3oBaHUe — 3TO 6J1aro,
npro6GpeTeHHe U HUCII0JIb30BaHHE KOTOPOIo COMpshKEHO ¢ puckaMu. KoJsiebaHus 0X0/l0B B Te-
YyeHHe )KU3HEHHOT0 LIMKJIa, BO3HUKAIOIINE B PE3YJIbTATE CIYIalHbIX GaKTOPOB, HOPOXKIAIOT JLJIsI
MHVBU/A KoJie6aHUsI OTpe6IeH s, KOTOPbIE OH CTPEMUTCS MUHUMHU3UPOBaTh. Y yeM Gosibie
CTeleHb HENpUSATUS PUCKa, TeM 6OJIbllle OH MPeJNOYUTAET MyCTh MeHblllee, HO JleTePMUHUPO-
BaHHOe NOTpebJieHHe, 60JIbLIEMY 0XKH/AAeMOMY, HO HeJleTepMUHHUPOBAaHHOMY NOTpe6/IeHHIO.
B cny4ae, eciv MHAUBU/BI ABJASIIOTCA HECKJIOHHBIMU K PUCKY, HEONIPe/leJIeHHOCTb B Oy AyIHX
Jl0X0JIax U pacxoax MOXeT C/lep>KUBAaTb UHBECTULIMM B YeJIOBeYeCKUH KalluTaJl, ecJd HaKoIl-
JIeHWe 4eJI0BeYeCKOro KalrTasla BeJIeT K POCTY BapHal[MH /10X0/1a.

[TonydyeHune 06pa3oBaHUs NPeANOJIAraeT NoJydeH e J0Jr0CPOYHBIX U OTJIOKEHHBIX BO
BpeMEHHU BbIT'0/J], YTO 06YCJI0BIUBAET HEOOXOAUMOCTDb y4eTa reTepOreHHOCTH UHAUBUYalb-
HbIX K03GUIMEHTOB JUCKOHTHPOBaHUs. bosiee cMellleHHbIe K HAacTosILeMy UHAUBU/IBI, T.€. Te,
KTO OO0JIblLIlEe LIEHUT TeKylllee OTpebsieHre, YeM NoTpebJieHHe B OyyleM, MOTYT ObITh He 3a-
HMHTEPeCOBaHbI B OJIyYeHUH BbICIIEro 06pa30BaHuUs, pacxo/ibl Ha MoJIyYyeHHe KOTOPOro OHU I0-
HECYT CEroiHsl.

Tpetuit pakTop, KOTOPHIA MBI BKJIIOYAEM B aHAJIU3, — CIOCOGHOCTH K 00yYEeHHI0 UH/IUBH-
Jla, KOTOpble KOPPEJUPYIOT € 6a/JIaMHU 3a 3K3aMeHbl. UHAUBH/BI C HUSKHMHU CIIOCOGHOCTSIMU
MOTYT ObITh HE 3aMHTEPECOBAHBI B MOJYYEHUH BhICLIEr0 06pAa30BaHUs BBUAY 60Jiee HU3KOU
OTZ,a4M OT Hero Kak U3-3a HU3KUX CIIOCOOHOCTEH, TaK U U3-3a HEBO3MO>KHOCTH TMOCTYNIUTD Ha
MecTa, GUHAHCHpYeMbIe 3a CYeT roCyAapCcTBa.

TakuM 06pa3oM, B HacTosilel paboTe NpeJaraeTcss MoJieslb 06LIero paBHOBECHS C Ie-
PEKPBIBAIOIIMMHUCS IOKOJIEHUSIMU U CEKTOPOM BBICLIETO 06pa30BaHMs], B KOTOPOH YYHUTHIBAIOT-
Csl pas/In4Msl B MeXXBPEMEHHBIX NPeATOYTEHUX, CIIOCOOHOCTAX K 00y4eHHI0, U3MePSEMbIX KO-
JnyecTBoM 6asioB EI'D, a Takke B reTeporeHHOM OTHOLIEHUHU K pUCKY. Ha ocHOBe mpezioxeH-
HOM MO/IeJIM MO>KHO MCCJIeloBaTh peaKL U0 KI4eBblX MAKPOIKOHOMUYECKUX [T0Ka3aTe e,
TaKHX KakK N0Tpe6/eHre, MHBECTUIUH, TOCyAapCTBEHHbIE PAaCcX0/bl U BBINYCK B OTBET Ha pas-
JINYHbIe Mepbl rOCyAapCTBEHHOH MOJIUTUKHU B 06J1aCTH BbICLIET0 06pa3oBaHHusl. B 3Tol cTaTbe
MbI IPOU3BOUM YMCJIEHHOE UIMUTAIMIOHHOE MO/IEJIMPOBAaHUE U U3y4YaeM, KaK pa3IMyHbIe 3KO-
HOMMYECKHE YCIO0BUS BJHSIOT HAa HAKOIJIEHHE YeJI0BEYECKOro KanuTala U MaKpo3KOHOMHYe-
CKHe T0Ka3aTeJ/M B pABHOBECHH.

C moMo11b10 NIpe/i/IaraeMoi Mo/ieJii Mbl IOKa3bIBaeM BaKHOCTb y4eTa MUKPOOCHOBaHUH
B aHa/IM3e 06pa30oBaTeJbHOM MOJUTHKHU. [l/1s yyeTa 3ITUX MUKPOOCHOBAaHHUM HY>KHO NPeJI0JI0-
»KUTb reTepOreHHOCTb UHUBHUI0B. MoJle/1b IeMOHCTPUPYET CyLeCTBEHHYI0 3aBUCUMOCTB Olie-
HOK pe3yJIbTaTOB 06pa30BaTe/IbHON MOJIUTUKH OT UH/IUBH/IyaJIbHOM CKJIIOHHOCTH K PUCKY, IpeJ-
NOYTEHUH NMOTPebIeHHUs] BO BpEMEHHU U reTeporeHHOCTH crnocobHocTel. OueHka adpdeKTUBHO-
CTH JIIOOBIX pellieHHH B 06/1aCTH 06pa30BaHUsl KPUTHUECKH 3aBUCUT OT MPEJIIOChIIOK, OIpesie-
JISIIOLMX 3HAYEeHHUsI ITUX TAapaMeTPOB U XapaKTepUCTUKU paclpe/ie/ieHUs1 UX BEpOSITHOCTH. Yixe
Ha IaHHOM YPOBHe arperupoBaHHOT0 ONMCAHUS CeKTOpa 00pa30BaHuUs BO B3aUMOCBSA3H C MaK-
PO3KOHOMHUYECKOH AMHAMUKOM pa3paboTaHHas Mo/Jie/lb I0Ka3bIBAET CyLeCTBEHHYIO YYBCTBU-
TeJIbHOCTb Pe3yJIbTaTOB Pa3JIMUHbIX CTpaTerui pe¢opMupoBaHus K GyH/JaMeHTaIbHbIM I0Be-
JIeHYeCKHM IlapaMeTpaM UHAWMBU/IOB, UPM U rocyapcTBa. [eTeporeHHOCTh MHAUBUOB CHUJIb-
HO BO3/IeICTBYeT Ha arperupoBaHHbIN OTKJIMK, I0Jy4aeMbIil B OTBET HA U3MEHEHHE OJUTHKH
B 06J1aCTH 06pa3oBaHusl. U3MeHeHUe (MU OTCYTCTBUE YIETA) 3TUX NAapaMeTPOB (CKJIOHHOCTDb K
PHCKY, IpeJIoYTeHNs NOTpebIeHUs BO BpEMEHH, pa3/IMuMs B CMIOCOOHOCTAX K yuebe) MoxKeT
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IPUBECTH K CEPbE3HBIM OLIMGKAM B olleHKe 3¢ $eKTUBHOCTH pedOpM UK AaXke CBECTH HA HET
Bce pepopMaTOpPCKUE YCUIIHS.

B 3To# yacTu cTaTby MblI CHayaJla IPUBOJAUM KpaTKHUH 0630p TeHJeHIUH B cdepe cpej-
HEro U BbIcLIero 06pa3oBaHusi B Poccuy, KOTOPBIN M03BoJIsIET CPOPMHUPOBATH HEKOTOPOE Mpe-
cTaBJIeHHe 06 HccielyeMot cucTeMe 06pa3oBaHusl. 3aTeM IPUBOJUTCS ONMCAaHUE MPOLelyphl
KaJIMOPOBKM NapaMeTpoB. B KOHILe IPUBOJATCA pe3y/IbTaThl YACJEHHOTO UMHUTALMOHHOIO MO-
JleJIMPOBaHUs /s Pa3JIMYHbIX CLleHapHeB 06pa30BaTeJbHON NOJUTHKU U aHAJIU3 YYBCTBHU-
TeJIbHOCTH 3THX Pe3yJIbTaTOB.

2. KpaTkmuii 0630p/cTraTUCTHYECKOEe ONNMCaHue TeHJeHIMH
B cdepe cpeaHero/Boiciiero o6pasoBanus B P®

B poccuiickoii cucteMe 06pa30BaHuUsI MOXKHO BbIJIeJIUTh HECKOJIBKO YPOBHEN: 0011iee, Cpe/-
Hee ITpodeccoHaNbHOE, Bhicliee MpodeccHoHaIbHOE U acIUpaHTypa. B paMkax Beicuero mpo-
deccroHaNbHOTO 06pa30BaHys BbIEAAIOT 6aKalaBpHaT, ClleLHaIuTeT, MarucTpaTypy, NoAro-
TOBKY Ka/IpOB BBICIIEN KBaIMUKAIMH 10 IPOrpaMMaM OpMHATYPhI U IporpaMMaM acCUCTEH-
TYPbI-CTRXKUPOBKU. B mocsiejHUe ro/ibl Kak YMCJAEHHOCTDb CTYZEHTOB, 00YJYaOLIUXCs MO0 Mpo-
rpaMMaM GaKasaBpHaTa, CeHaJUTeTa, MaruCTPaTypbl, TAK U BBIIYCK CTAGH/IBHO CHIDKAIOTCS.
Ckopee Bcero JaHHasl TEHJEHIMS OTPa)kaeT UMEHHO CHI)KEeHHe CIIpoca Ha BbIcliiee 06pa3oBa-
HUe, a He SIBJISETCS C/e[ICTBUEM AeMorpadruiyeckux Npu4KuH. YUCIeHHOCTb Hace/leHUs B BO3-
pacte 17-18 s1eT 3a paccMaTpUBaeMbli IEPHOJ KaK YMeHbLIANACh, TAK U YBeJHUYUBANACh, B TO

BpeMs KaK YMCJEHHOCTD U BBIIYCK CTYZAEHTOB CTaOUJIBHO CHIKAJIUCH (TabJt. 1).
Ta6suna 1.

Yuc/1eHHOCTD CTYAE€HTOB U BbIIYCKHUKOB
110 MICTOYHUKaM (pHMHAHCHPOBAHUA, ThIC. YeJ10BeK

2015rT. 2018r. 2019r. 2020r. 2021r.

YHCcaeHHOCTh CTY/IEHTOB
(Ha HavaJ10 yye6HOro rojia) 4766,5 4161,7 4068,3 4049,3 4044,2

00y4JaloIIMXCs 32 CYET OIO/PKETHBIX
aCCUTHOBaHMH 1933,6 1911,7 1890,1 1904,6 1934,6

06y4aLIMXCS 110 J0r0BOpaM
06 OKa3aHUU MJIAaTHBIX 06pa3oBa-
TeJIbHBIX YCJIYT 2832,9 22499 2178,2 21448 2109,6

Yuc1eHHOCTD BbINYCKHUKOB 1300,5 933,2 908,6 849,4 813,3

06Yy4YMBIINXCS 3a CUET GIOKETHBIX
ACCUTHOBaHUH 536,1 406,5 413,3 405,8 393,6

06GYYHBIIHXCSA 110 JOTOBOpPaM
06 OKa3aHUU IJIATHBIX 06pa3oBa-
TeJIbHBIX yCAYT 764,4 526,7 495,3 443,6 419,7

HcmouHuk: [UHauKaTopbl 06pasoBaHus, 2023].
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OZHOBpPEMEHHO C 3TUM pacTeT J0Jis1 JIIoZiel, 06yJarouiuxcs 3a cueT O KETHBIX aCCHT-
HoBaHMH, K 2021 r. 7011 06y4aloIMXCS Ha JIATHOH OCHOBE U 3a cYeT GI/KeTa MOYTH CpaB-
HSLJIMCB (TabJ1. 2).

Ta6suna 2.
JloJ151 CTyeHTOB M BbINYCKHUKOB
Mo MCTOYHMKaM puHAHCUPOBaHUs, %

2015r. 2018r. 2019r. 2020r. 2021r.

Jlons cTyjleHTOB

00yYaIOUIMXCS 3a CYET G0/ KETHBIX
ACCUTHOBAaHUH 40,6 45,9 46,5 47,0 47,8

06y4arLuxcs o JoOroBopam
00 OKa3aHUM IJIATHBIX 06pa30Ba-
TeJbHBIX YCJIYT 59,4 54,1 53,5 53,0 52,2

ﬂOJ’lﬂ BbIIITYCKHUKOB

00YYMBILUXCS 32 CUET OHOIPKETHBIX
ACCUTHOBaHUH 41,2 43,6 45,5 47,8 48,4

006y4YHBILHXCS MO OrOBOpaM 06 OKa-
3aHHH IIJIaTHBIX OﬁpaBOBaTeJIbelX
yCIyT 58,8 56,4 54,5 52,2 51,6

HcmouHuk: [UHaHMKaTopbl 06pasoBaHus, 2023].

[To 3aBepieHUH cpegHero obiiero oo6pasoanus B 2021 r. 12% MKOJIBHUKOB MPeANOYIN
BBIWTH Ha PBIHOK TPYAa, a 68% Mpoo/KU/IN 06ydeH e 1o MporpaMMaM GakaJlaBpuaTa U CIie-
nyasuTeTa. B 2010 r. aTH yucaa coctasiastiv 3 ¥ 73% coOTBETCTBEHHO.

Jlonisi nrofiell B SKOHOMUKE, UMEIOIIMX BhICLIee 06pa30BaHue, Ollpe/ie/isIeTCsl Ha OCHOBE
JaHHBIX PoccTaTa 0 CTPyKType 3aHATHIX 0 YPOBHIO 06pa30BaHUsI U BO3PACTHBIM IpyInaM
(Tabu1. 3). B pa3HbIX BO3PACTHBIX TPYIINAX A0JIS JIOAEH, UMEIOIIKX BbICIIee 06pa30BaHUE, HEOIH-
HaKOBa. AJ’IH CTapmux IMOKOJIEHHUH OHa CyleCTBEHHO HHXe, YeM [1Jid COBPEMEHHbIX MOJIOABIX
KoropT. Mbl Gy/ieM paccMaTpHBATh JJ0JII0 JII0/iEH C BBICIIMM 06pa30BaHKEM B Bo3pacTte 25-29 ser,
MIOCKOJIBKY GOJIBIIMHCTBO JIFOZEN B 3TOH BO3PACTHOM I'PYTIIeE, €CJ/IM MJIAHUPOBAIN HOJIy4aTh BbIC-
11ee 06pa30BaHUe, TO yKe 3aKOHYWIJIM YIUThCS. KpoMe TOro, oHM NpUHUMAIIH PeLIeHHUE O MOJy-
YEeHHWHU BbICHIETO O6p330BaHI/IH He TaK JaBHO, KaK Apyryve BO3pacCTHbIE I'PYIIIbI, T.e. ODUEHTHPO-
BaJIMCh HA COBPEMEHHYIO S3KOHOMHUYECKYI0 CUTYyaLUo. [l Bo3pacTHOM rpynmne! 25-29 JieT 3Ta
nosist paBHa 41,1%. Takoit 6yeT npenosiaraTbCsi A0JIs JIOJEH C BBICUIMM 06pa30BaHHEM B pa-
604el cujie B UCXOJHOM J,0JIF'OCPOYHOM PAaBHOBECHH B HaLllEH MOJETH.

B cooTBeTCTBUU CO CTaTUCTHKON MUHOGPHAYKH, MbI OyIeM MPe/IoJaraTh, YTO B 3KOHO-
Muke 47,8% CTYJIeHTOB yYUTCS 3a CYET GIO/PKETHBIX CPEACTB 110 NporpaMMaM GaKajiaBpHuaTa.
Ha ocHOBe 3TOr0 3Ha4YeHus ONpe/ieIeHO 3HaYeHne U - BeJinuuHa 6a/ioB EI'D, HaunHas ¢ Ko-
TOPBIX 00y4YeHHe UHUBU/A IPOUCXO/NT 3a cueT rocyzapcrsa. OHa moJi6upaeTcss TaKUM o6pa-
30M, YTO6BI 47,8% UHANBUIOB B CTALIKOHAPHOM COCTOSTHUH YYUJIMCh Ha OI0/PKETHBIX MECTaX.
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Tao6smna 3.
CTpyKTypa 3aHATHIX 10 YPOBHIO 06pa30BaHMS
M BO3pPacTHbIM rpynmnam B 2019 r.
Bcero B TOM YHCJIe UMEIOT 06pa3oBaHue
BbIClllee | cpefjHee MpodecCHoHaNbHOE | CpeJHee | OCHOBHOE | He UMEIT
ob1ee o0l1ee | OCHOBHOI'O
[0 mIporpamme | Mo nporpamMmme 061ero
MOJATOTOBKHU | IOArOTOBKH
CIelUaluCTOB | KBaTUPUIHU-
cpesHero POBAHHBIX
3BeHa pabouux,
CITy’Kalux
3aHsIThIe —
BCEro 100 34,2 25,6 19,4 16,9 3,7 0,2
B TOM YMCJIEe
B BO3pacTe,
JIET:
15-19 100 0,2 10,4 9,1 45,3 29,7 5,4
20-24 100 21,2 29,9 18 25,8 4,8 0,3
25-29 100 41,1 24 16,4 15,1 3,10 0,1
30-34 100 41 22,4 17,8 15,1 3,5 0,2
35-39 100 37,7 23,8 18,7 15,8 3,8 0,2
40-44 100 34,6 25,3 19,7 16,2 3,9 0,2
45-49 100 32,8 27,2 20,9 15,8 3,2 0,2
50-54 100 29,4 28,1 22,2 17,4 2,8 0,1
55-59 100 27,9 27,9 22,8 18,1 3,1 0,1
60-64 100 28,5 28,7 20,9 18,1 3,6 0,2
65-69 100 31,6 27,7 16,5 18,3 5,6 0,3
70 u crapme 100 36,3 21,2 10,7 15,9 12,6 3,3
HaceJieHHe
B TPYAOCIIO-
COOHOM BO3-
pacte 100 25 19,6 16,9 3,6 0,2

HcmouHuk: Pocctat. Pabouast cuita, 3aHATOCTB U 6e3paboTuria B Poccuu. 2020.

(https://rosstat.gov.ru/storage/mediabank/2Efr]JGV]/Rab_sila_2020.pdf )
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YTo KacaeTcss MUHMMaJIbHOTrO 6aia EI'D u Ha4MWHas C KOTOPOro MHAUWBUAbBI MOTYT

min
IpeTeH/0BaTh Ha 00y4YeHHe B By3aX, TO OH PaCCYUTHIBAETCS UCXOAS U3 MUHUMAJIBHBIX GaJLJIOB
10 OT/ieJIbHBIM IIpeiMeTaM, yCTaHaBJIHMBaeMblx MUHOOPHAYKH (TabJ1. 4).

Ta6suna 4.

MuHuMaibHbIe 6asuibl ET'9, 2021 1.

[Ipepmer MuHHMMaIbHbIE GalJIbl [J151 HOCTYILIEHUS,
yCTaHOBJIeHHble MUHOGPHAyKH

Pycckuit si3b1k 40
MaremaTHKa 39
dusuka 39
0611ecTBO3HAHKE 45
Uctopus 35
HUudpopmatuka u UKT 44
HMHOCTpaHHBIN I3bIK 30
JlutepaTtypa 40
Buosorusa 39
l'eorpadus 40
Xumus 39

HcmovHuk: MUHOGPHAYKH.

HpI/I pacuere u MbI UCXOAWM U3 TOI'O, YTO B GOJILIIMHCTBE CJIy4daeB IIPU [preMe B BYy3bl

min
YYUTBIBAIOTCA pe3yJIbTaThl TPEX 3K3aMeHOB, CPeJi KOTOPbIX MaTeMAaTHUKa, PyCCKUI U IpeIMeT MO
BbI6OpY. BesimuMHy u,;, Mbl noJjiaraeM paBHoM 118, ckya/ibiBad MUHMMaJIbHbIE 6aJl/IbI 32 PyC-
CKHUH A3BIK, MaTEMAaTUKy U IpeJMeT 110 BbI6opy. B kauecTBe MMHUMa/IbHOIO 6aJu1a IpeAMeTa
10 BBIOOPY Mbl 6epeM CpeHUN U3 MUHHUMaJIbHBIX 6/IJIOB BCEX IPEAMETOB 10 BBIGODY.

3. Kasin6poBka
3.1. Kaqu6poBKa pacnpejejieHUi NapaMeTpPoB reTeporeHHOCTH

3.1.1. baaawl ET'3

s onjeHKU pacnpepesieHus 6aioB E'D o6paTuMcs K JaHHBIM 0 pe3yJbTaTax E['J B
Poccuu B 2012 r. [Tocne 2012 r. noapo6Has undopmanus o 6awnax EI'3 no Poccuu goctynHa
ToJibKO Ha 2013 r. OfHako pe3yabTaThl EI'J B 2013 r. ABASI0TCS CUIBHO UCKaXK€HHBIMU BBUAY
yTeuKH B MHTEepHET B 3TOM ro/ly 33/laHAH ¥ 0TBETOB 3K3aMeHa. Ha ocHOBe AaHHBIX 0 pacnpese-
sieHuH 6ay1oB ET'3 B 2012 1. KamMOpy0TCa TapaMeTphl yCe4eHHOTO HOPMAJIBHOT'O pacipe/eJie-
HHUS JJII CIIOCOOHOCTEH B MO H.
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BakHBIM SIBJISIETCS BOIIPOC O PEJIEBAHTHOCTH HCIOJIb3yeMbIX JJaHHBIX. B oTyeTax Pene-
pasIbHOrO UHCTUTYTA Nejarorudeckux usMepenuit (OPUIIN) oTMedaeTcs: BbICOKAsi CTabUIBHOCTD
pacnpefiesnieHus pe3ynbTaTtoB EI'D Bo BpeMeHHU 10 TaKUM NpeJiMeTaM, Kak PyCCKUH S3bIK, UH-
dopMaTuka, 61U0J0THs], UCTOPHS, reorpadusi, UTHOCTPAHHBIH fA3bIK, 00LecTBO3HAHUE. OTYEThI
He alT uHbopMau 06 U3MEHEHHUsIX B pacnpe/iesieHny pesyibtatoB EI'D mo sntepaType. He-
KOTOpble U3MeHeHHs IPOUCXOAN/IU B pacnpesiesieHHH pe3ynbTaTtoB EI'J B sk3ameHe no dpusuke
v no xumuu. C 2016 r. yBesiunBasach Jj0Jisl y4acCTHUKOB, HabpaBmux 0-40 6anoB no ¢pusuke
Y [10J1s1 YYaCTHUKOB, HabpaBLux 61-100 6as10B. PocT 10/ y4aCTHUKOB, HAOpABLIMX BhICOKHE
6ass1bl, oTMevaeTcs U B oTdyeTe 2023 1. B mocneiHMe rofibl XapakTep pacnpe/iesieHds 6a110B
110 XMMHH MEHSJICS HE3HAYUTEJIbHO, 0HAKO B 2020 r. HabJII04a/10Ch YBEJIMYEHHUE JI0JIN BBIITYCK-
HUKOB, HabpaBLIMX HU3KHE U BbICOKHe 6a/I/IbI 32 9K3aMeH. TakuM 06pa3oM, MOXKHO C/ie/1aTh Bbl-
BOJ, 0 TOM, YTO pacnpesiesieHue pe3yabTaToB EI'J Ha npoTskeHUH paccMaTpUBaeMbIX JIeT 110
60J1bILEel YaCTH TPeAMETOB ObLIO CTaGHIbHBIM. BaXXHO OTMETHTD, YTO 32 pacCMaTPUBAEMBIH IIe-
pHOJL UI3MEHUJICS 3K3aMeH 10 MaTeMaTHKe, KOTOPbIH ObLI pasziesieH Ha 6a30BbIA U MPOdHUIIb-
HBIM ypoBHU. Jlucniepcus pe3y/IbTAaToOB 110 TAKUM 3K3aMeHaM, Kak MaTeMaTHKa, QU3UKa, XUMHUS,
usMeHusnach ¢ 2012 r., ¥ Hal NoAXo/, NpeAnoJarawliii NOCTOSHCTBO JUCIePCUU Pe3yIbTaTOB
BO BpeMeHHU, UMeeT OTpaHUYeHMs], OJHAKO Mbl CUHTaeM ero NpHeMJieMbIM B yCJIOBUSIX U3MeHe-
HHUA JUCIEPCUU TOJIBKO 10 YaCTH 3K3aMeHOB. AHaJIU3 YCTOWYHMBOCTH Pe3yJIbTaTOB MOJEJHUPO-
BaHUA N10Ka3bIBaeT, YTO C yBeJUUeHUueM Aucnepcuy 6aios EI'D cHkaeTcs 1o ofel ¢ BeIc-
MM 00pa30BaHUEM B PAaBHOBECHH, UTO BeJleT U K CHIKEHUIO APYTUX MaKpollepeMeHHbIX, Ta-
KMX KaK NoTpebJieHHe, BBIYCK U Jp.

CorstacHO NpeANoChIIKaM MO/esId, UHAUBU/BI CAAIOT TPHU 3K3aMeHa. [Ipu aToM A1 Kaxk-
JIOT0 MHAVBH/A KOMOMHALMSA 3K3aMeHOB 6y/ieT pa3/indHoM. [IpeAnonoxum, 4To Bce MHAUBU/I
CAIOT NPOGUIbHYI0 MaTEMATHKY U PYCCKUH A3BIK. TpeTHH 3K3aMeH M0 BEIGOPY MOKET ObITh
JII0ObIM. B HalleM pacnopskeHUH UMeIOTCA arperupoBaHHble JjaHHbIe O paclipefieseHUsX pe-
3yabTaToB EI'D B 2012 r. [lo kaxxgoMy claBaeMOMy NpeAMETY U3BECTHO KOJIMYeCTBO CAABIINX
3k3aMeH Ha 0-10 6asoB, 11-20 u T.4. 10 91-100 6as10B. 151 TOro YTO6OHI MOHATH, KaK OYJEeT
pacmpesiesieHa cyMMa pesysibTaToB EI'J 1o MaTeMaTHKe, pyCCKOMY I3bIKY M IPeIMeTy 110 BbI6O-
Py, MbI IPOBOJMM CJIeZYIOIIYIO Tpoleiypy. Ha nepBoM Iiare MeToZi0M MaKCHMaJIbHOTO NPaB/o-
10/I06HsI OLIEHUBAKOTCA MAPaMETPbl HOPMAJILHOTO yceueHHOoro? Ha otpeske [0, 100] pacnpesie-
JIeHMd. 3aTeM Ha BTOPOM Ilare npoBogUTcs TecT Kosmmoroposa - CMUPHOBA, CONOCTABJIAIOLAN
3MIUpPHUYeCcKyI0 QYHKIHUIO pacipe/iesieHus], KOTOPYI0 Mbl UMeeM B JIJaHHBIX, C PyHKIMeH ycedeH-
HOT'0 HOPMaJILHOTO pacipe/ie/ieHHs] IPY OlieHeHHbIX apaMeTpax. CorjlacHo pe3yJibTaTaM TecTa,
TUIIOTEe3a 0 TOM, YTO GYHKIMHU paclipesiesieHHsI B JAHHBIX ABJSIOTCI QYHKLHUSIMH HOPMaIbHOI'O
yCEe4eHHOT0 pacupe/ie/ieHus], He OTBepraeTcs Ha 5-MPOLeHTHOM YPOBHE (pacyeTHbIE CTATHCTHU-
KU M KpUTHYEeCKOe 3HaYeHUe Npe/icTaB/ieHsl B [Ipuoxenuu 1). Ha TpeTbeM 11are Mbl HoJiy4aeM

2 Y4eT yCce4yeHHOCTH B paclipe/ieJIeHUH He CUJIbHO BJINSET Ha pe3yJIbTaT KaIMOPOBKY IapaMeTpPOB
pacnpesiesieHus], IOCKOJIbKY Ha Kpasx orpe3ka [0, 100] nioTHOCTB pacnpe/iesieHns 61M3Ka K HYJIIO.
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pacnpeziesieHre CyMMbl 6a/lJIoB 32 3 3K3aMeHa CJIeJyLMM 06pa3oM: CHayala CYMMHPYIOTCS
CJTyYaliHble BEJIMYMHBI MOPOXKIAIOLIMX HOPMAJIbHBIX pacnpe/ie/ieHUH (10 ycedeHust) 1Mo 6aiiam
KaX/JI0r'0 U3 TpeX 9K3aMeHOB, iajiee N0JydYeHHOe HOpMa/IbHOe paclpesie/ieHHe yceKaeTcsl Ha OT-
peske [0, 300]. Ba>kHO OTMETHTB, YTO pe3yJIbTAThI 9K3aMEHOB I10 Pa3HbIM IpeAMeTaM SIBJASIOTCS
KOpPPeJIMPOBaHHBIMHU BeJIMYMHAMU. IMesi TOJIbKO arperupoBaHHbIE JaHHbIE IO KOKJOMY Mpej-
MeTY, Mbl He MOXKeM YCTaHOBUTb K03 QUIIMEeHT Koppessauuy. [loaToMy nIpy CyMMUPOBaHUH Tpex
CJIyJalHBIX BEJIMUMH MBI CZieJ1av NIPeANo0KeHHe OTHOCUTENbHO BeJIMYUHbBI KoadduureHTa
KoppeJisituu. B kauecTBe 6a30BOM NMpeANIOCHUIKM Mbl IPUHSAIM 3HaYeHHe Ko3adduiipeHTa Kop-
pessinmu 0,753 Takast Ipe/iMOChIKA 03HAYAET, YTO €CJIM UH/MBU/L II0JIyYaeT BhICOKHE 6aJlIbl
10 OJHOMY TIPEJIMETY, TO JOCTATOYHO BEPOSITHO, YTO OH MOJIy4YaeT BbICOKHE GaJI/IbI U 10 BTOPOMY
npegMeTy. MoryT GbITh IPeJJI0KeHbI IpyTHe MOAX0/AbI K KaIMOPOBKE, KOTOPbIE MO3BOJIAT IOJIY-
YUTb O0Jiee TOYHbIe paciipeiesnieHus. Ucnosb3yeMas HaMU KalHGPOBKA IPUBOAUTCS B Ka4eCcTBe
npuMepa. [Ipy cyMMUPOBaHUH TpeX Cy4alHbIX HOPMaJbHbIX KOPPEJHPOBAHHbBIX BEJTUYUH HUX
MaTOXXH/AHUS CKJIaJ(bIBAIOTCH, a AUCIEPCUs NPEJCTaBIsIET COO0M CyMMy JUCIIEPCUI U Y BOEH-
HBIX KOBapHaLMi c/y4alHBIX BeJudrH. [locseHMe moJyyaroTcs yMHOXKeHHeM KoadduieHTa
KOppeJsSiLiiy (B OTHOIIEHUH BeJIMYHMHBI KOTOPOI'0 Mbl UCII0JIb3yeM IPUHSATOE NPEAI0N0XKEHNE)
Ha CTaH/ApPTHbIE OTKJIOHEHHS JIBYX CJIYYAHHbIX BEJTUYUH.

PaccMoTpuM nostyyeHHble QYHKLMU IUIOTHOCTH pacnpesiesieHns cyMMbl 6aioB EID asis
BCEX BO3MOXHBIX BAPUAHTOB 3K3aMeHa U3 MaTeMaTHKH, PYCCKOro 3bIKa U MpeJMeTa MO Bbl-
6opy (puc. 1).

M+PRLD M+PASX M4PRHKT M+PA4E M4PAM M4PR4T
0018 0014 0014 0015 0014 0015

oo o012 0012 0012

0012

0.008 0.008 0.008
0.008
0.008 0,008 o008

0,008
0005 0005

0002 0.002 0.002 0002

o o o o o o
150 100 150 250 300 150 100 161 250 300 150 100 186 280 300 150 100 1% 250 300 150 100 18 250 300 © 50 100 160 250 300
Cywua Gannos Er3 Cywmma Gannos I3 Cywmma Gannos 0 Gywma Gannos 3 Gywma Gannos 0 Cywma Gannos Er0

a)

3 C 1esbI0 aHA/IM3a YCTOMYUBOCTH pe3yIbTaTOB KpoMe 6a30BOr0 MPeANoIoKeH s 0 KoabduiueHTe
Koppesisinuy, paBHoM 0,75, 6bUIM pacCMOTpPEHbI BapUaHThI ¢ Koppeasuuei 0,5 u 1. [lpu cHUXKeHHH Ko-
adounuenTta koppensanuu c 0,75 no 0,5 npefocraByieHre Bceoblero 6ecniaTHOro o6pasoBaHusi, Gpu-
HaHCHPYeMOTO 3a CYeT NayllaJbHbIX HAaJIOTOB C COXpaHeHHeM GUKCUPOBAaHHOH CTPYKTYphI G10/1KeTa, Be-
JIeT K POCTY J0JIU JIIo/lel ¢ BBICUIMM o6pa3oBaHueM Ha 19,3 m.n. BMecto 18,1 m.m., yBesnuenuto BBII Ha
6,9% BMecTo 6,7%. IIpu yBennyennu koadpodunuenta koppesasauuu c 0,75 go 1,0 joas ofeit ¢ BbICIIMM
obpa3oBaHHeM yBesmurBaeTcs Ha 17,3 m.i. BMecto 19,3 n.i., BBII yBesimunBaeTcs Ha 6,6% BmecTo 6,7%.
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M+PA+AR M+PAsHA M+PAIOR M+PASOBLY M+PAHIA M+PRH
0012 0012 0014 0016 ———— o002 — 0014

0012 oot4 0012

0012
0,008 0,008 0.008

0.008 0.008
0,006 0,006 0.008 0.006

0,006 0.006
0,006
0.004 0.004 0.004
0,004 0.004

0,002 0,002 o, 0,002 002
0.002

]

0 o o o 3
150 100 168 250 300 15 100 163 250 300 150 10 175 250 300 150 100 159 250 300 150 100 185 250 300 150 100 160 250 300
Cyuma Gannos Er3 Cywma Gannos Er0 Cywma Gannos Er0 Cywma Gannos ErQ Cywwa Gannos Er9 Cywwa 6annos Er3

6)

Ipumeuanue: M - mateMatuka, PSl - pycckuii s13b1K, @ - dpusuka, X - xumus, UKT - undpopmaTtuka u UKT, b - 6uoso-
rus, U - ucropus, I' - reorpadus, Al - anrsnuiickuil a3k, HA - Hemenkuit s3bik, O - Ppanuy3ckuit a3bik, OBLL -
obuiecTBo3HaHue, U - ncnaHckuil A3bIK, J1 - auTepatypa.

Puc. 1 (a, 6). llnoTHOCTD pacnpesesnenus 6aioB EI'D 3a Tpu sk3aMeHa
(MaTeMaTHKa, PYyCCKUH f3bIK U IPeJIMET 10 BbIGOPY)

HcmouHuk: pac4yeTbl aBTOPOB.

[lockosibKy Kaxablii HA6Op U3 Tpex NMpeJMeTOB XapaKTepHU3yeTCcs Pa3JIU4YHbIMUA MaTOXU-
JlaHWeM U JUcIepcrel, B KayeCTBe OCHOBHOTO pacnpezie/ieHUsl Mbl pacCMaTpUBaeM CpejiHee U3
npe/cTaBJeHHbIX. TAKUM 06pa3oM, MPeAINOIOKUB Koppesanuo Ha ypoBHe 0,75, cymMa 6aJlioB 3a
TpU 3K3aMeHa XapaKTePU3yeTCsl HOPMa/IbHbIM YCeUeHHBIM pacnpe/iesieHueM Ha otpeske [0, 300]
¢ koadduLeHTOM cABura 163 (A5 HeorpaHUYEHHOI0 HOPMAJILHOTO pacnpe/iesieHNs JaHHbINA
napaMeTp COBNaZaeT CO CpeHUM) U K03pPHULMeHTOM MacuiTaba 47 (/151 HeOTpaHUYEHHOI0
HOPMaJIBHOTO paclipe/ie/IeHHs JaHHbIM IapaMeTp COBNAJAET CO CTaHJAPTHBIM OTKJIOHEHHEM).

° x10° MnoTHoCTbL pacnpeaenexna cymmbl Gannos EM3
T T T T

0 L L L L L
0 50 100 150 200 250 300

Cymma 6annos EF3

Puc. 2. Pacipesienenuie 6anoB EI'J 3a Tpu sk3aMeHa
(MaTeMaTHKa, pyCCKUH A3BIK U IPEJMET 110 BLIGOPY) B MOJE/IH

HcmoyHuK: pacyeTbl aBTOPOB.
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H3MeHeHUe NPeANOChUIKH 0 BeJIMUUHE KOPPEJISIIMY OKa3bIBaeT BIAUSHUE HA BEJTUYUHY
JUCIIEpCUH UCKOMOTO pacnpezeneHust. [Ipu 60siee HU3KOM KOPPeSALUU AUCTIEPCUsI CYMMBI GaJl-
JIOB 3a TPU 3K3aMeHa YMeHbIaeTcs. BanusHue [ucnepcuu Ha pe3ybTaThl MOJIEJTMPOBAHUE MBI
OTMeYaJlH BBIIIE: C YBEJUYEHHEM Aucnepcuu 6amnoB E'3 cHmxkaeTcst 1oJis Jito/iel ¢ BbICUIUM
06pa3oBaHUEM B PABHOBECHH, YTO BEJIET U K CHIDKEHHUIO JPYTHX MAKPOIepeMeHHbBIX, TAKHX KaK
noTpe6JieHHe, BBIMTYCK U AP.

3.1.2. Hapamemp omHouwleHUs1 K pucky 6

JlaHHBIH pa3zies IpPUMeHSIeTCs JJ1s1 KAJTMOPOBKHY TapaMeTpa HECKJIOHHOCTH K PUCKY. Mo-

JleJIb PUCKOBBIX NPeJIIOYTEHNH, UCII0JIb3yeMasi B Halllel CTaThbe, onrcaHa B padoTe [lnunesas
u ap., 2023, c. 458-459]. B Mmojiesin ucnosib3yeTcss GYHKLMS MTHOBEHHOH MOJIE3HOCTH BUAA
CRRA (1):

1-0
c

b

1-6

€))] EU(c)=

r/ie KOKA0MY UHAWBUAY MPUCYIIE UHANBUAYAIbHOE 3HaUYeHue Koadouiernta 0. B akoHOMHU-
YeCKOM TeopUuu 3TOT KO3PPULIUEHT NpeCTaB/IseT CO60H MEPY OTHOCUTENbHON HECKJIOHHOCTH
K pucKy. CTelleHb HECKJIOHHOCTH K PHUCKY OINpeJe/IsIETCS CTENEHbIO BBITYKJIOCTH BBEPX PyHK-
MU [10JIE3HOCTH, T.€. 3HaYeHueM Koapduienra 0.

B uccnenoBanuu [Alan, Browning, 2010] aBTOpbI 06HAPY»KHBAIOT CYLECTBEHHBIE PA3JIH-
4usl B OTHOLIEHUHU K PUCKY cpeJiy Jtofeil. OLleHKU apaMeTpa HeCKJIOHHOCTH K PUCKY paclipe-
JesieHbl 0T 1 70 15, a cpeZiHee 3HaUYeHUe NOJYYUI0Ch paBHBIM 8,6. B paboTe [Barsky et al,, 1997]
napaMeTp HeCKJIOHHOCTH K PUCKY pacnpe/iesieH Ha oTpe3ke 4-16, B cratbe [Guiso, Paiella, 2008]
Me/IlMaHHOe 3HaYeHHue KoaddunueHTa coctassieT 4,8, a 90% oleHOK COCPeOTOYEHO B TPOMe-
xyTKe 2,2 1 10. Ucno/ib3ys 3TH OLIEHKH, Mbl 6y/1eM TIpe/oJaraTh, 4To napamMetp 0 pacnpege-
JIEH cpejy UHAUBUZOB Ha mpoMexyTke [1, 10]. [lockosibKy paciipesesieHre OrpaHUY€eHO Ha OT-
pesKe, Mbl 6yZieM HCII0J1b30BaTh PYHKIMIO IIJIOTHOCTH BEpOSITHOCTH GeTa-pacnpeseeHus. Hc-
C/le/l0BaHUsA NIOKa3bIBAIOT, YTO MJIOTHOCTb pacnpe/ie/ieH|sl 3TOro napaMeTpa cMellleHa BJIEBO.
HaunGoJiee 4acTo MCHo/Ib3yeMbIM 3HaYeHHEM O B MO/IeJIsIX 0GIIEr0 paBHOBECHSI C TOMOTEHHBIM
napametrpoM O sBjisieTcs 2. YYUTHIBast BCIO 3TY MHPOPMAILUIO, MbI 33/Ia€M [UIOTHOCTh pacrpe-
JlesieHns napaMeTpa 0 GyHKIMel IIOTHOCTH BEPOATHOCTH 6eTa-pacipe/iesieHds ¢ MaTeMaTH-
YeCcKUM oXXuZaHueM 3,67 u qucnepcueit 1,44 (puc. 3). lucnepcus mapaMeTpa noioupajack Ta-
KHM 00pa3oM, YTOObI MO/ieJIb BOCIIPOM3BO/[M/Ia OCHOBHbIE MAKPO3IKOHOMHYECKHE [T0KA3aTeH
3koHOMUKH Poccuu.
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95 MnoTHocTb pacnpepeneHua KoaduuMeHTa HECKIIOHHOCTU K PUCKY O
. T T T T T

MnoTHoCTbL pacnpepenenna 6

1.01 2.66 4.5 6.33 8.17 10
0

Puc. 3. [110THOCTB pacnpe/ie/ieHUs NapaMeTpa HECKJIOHHOCTH K PUCKY 0 B Moziesn
3.1.3. Koagppuyuenm ouckonmuposaHus 3

JlaHHBIH pa3zes NpUMeHsieTcsl Il KaJIMGPOBKY paclpesie/ieHHs TapaMeTpa MexXBpeMeH-
HBIX IPeJIOYTEHUH, UCII0JIb3yeMOro B QYHKIMY NoJ1e3HOCTH MHAUBKA (3) [lnunesas u ap.,
2023, c. 460]:

) 77 o
2) EU! =E| Y B¢ | max.
2=18 1-6, ¢

UHMBH/IBI IPE/TIOIATAKTCSI TETEPOTEHHBIMHU 110 3TOMY napametpy. [lapamerp 3 oTtpa-
JKaeT MEKBPEMEHHbIE MPEANOYTEHNsT HHAMBH/A. HU3Koe 3HayeHue 3 o03HaYaeT CHIbHOe o6ec-

LleHeHUe OyAyllel NmoJie3HOCTH (MHAWBU/, CUJIbHEe LIEHUT CETOJHsIIIHee MOTpebseHHe), BBICO-
Koe 3HaveHue - c1aboe obecrieHeHUe. Eciii 06pa3oBaHue NpeAroiaraeT BbIro/ipl B OTJAaJIEeHHOM
GyAyiueM, a MHAUBU/ 06J1a/jaeT HU3KUM Ko3dduureHToM 3 , MosyYeHHe BbICIIEr0 06pa3oBa-
HUS OYyZieT BBIT/IS/IETh MeEHee NPUBJIeKaTEbHbIM,

Pacnpezenenue koadpduirenTa AUCKOHTUPOBaHUs (apameTtpa [ ) A poccuiicKoii
3KOHOMUKHM TakKe HeusBecTHO. OlleHKa pacnpesieleHUs 3TOro napaMeTpa Npou3BOAUIACH
B pa6orax [Alan, Browning, 2010; Patnaik et al., 2020]. B Hux pacnpezeienue napamerpa [3

orpaHuyeHo Ha otpe3ke [0,9, 1] u cMeleHo B cTopoHy 1. [I[puHHMas Bo BHUMaHUe pe3y1bTaThl,
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TIOJIyYEHHbIE B 3TUX PaboTax, JJisl ONpe/eJIeHNs] pacipe/ieieHust napamerpa 3 Mbl 6yZieM uc-

M0JIb30BaTh GeTa-pacnpeiesieHue, apaMeTpbl KOTOPOTo OYyT MOJAOHUPAThCs TaKUM 00pa3oM,
YTOGBI MO/le/Ib HAWIYYIIMM 06pa3oM BOCIPOU3BO/M/Ia 3KOHOMUYECKHe [T0Ka3aTell U COOTHO-
IIeHHUs] MeX/ly 3HJ0reHHbIMU IlepeMeHHbIMU B 06pa3oBaTesibHOM cekTope P®. B pesysbTaTe
ObLJI0 BbIOpaHO GeTa-pacnpeziesieHue ¢ MaTeMaTHyeckuM oxuganueM 0,97 u aucnepcueit 0,01

(puc. 4).

a5 MnoTHOCTb pacnpeneneHua KoaduuueHTa AUCKOHTUPOBaHUA B
B T T T T T

= N
o N o
T T T
I I I

MnoTHOCTb pacnpenenexuna 3

05+

0.91 0.92 0.94 0.96 0.97 0.99
g8
Puc. 4. TLIOTHOCTb pacnpe/ie/ieHusi apaMeTpa JUCKOHTUPOBaHuUA [3 B Mojenu

HcmoyHuk: pac4yeTbl aBTOPOB.
3.2. Kasiu6poBKa npopusiei 10X040B UHAUBUI OB

B Mozenu npefnosaraeTcs, YTo Gosibliee KonyecTBo 6as10B EI'D o3HavaeT GoJiee Bbl-
COKHe CIIOCOGHOCTH, KOTOPble 0Ka3bIBAIOT BJIHUSHUE HAa OYAYILLYIO 3apaboTHYIO IJIaTy UHUBU-
Ja. Eciv He npyHMMAaTh BO BHUMaHHeE Pa3/IMYHYIO CJI0KHOCTD BBINOJIHsSIEMBIX HA paboTe 3a4ay,
pa3Hoo6pasue 3a/ja4 B pas/IMuHbIX GUpMax, TO 60Jiee CIOCOOHbBIN UHUBU/, OY/IeT CIPABASAThCS
C HUMH JIy4llle, Y4eM MeHee CIOCOGHBIMH, U N0/Iy4aTh B OyAylleM B cpefiHeM GoJiee BBICOKYIO 3a-
paboTHYIO IIATY.

B pa6ote [Hause, 1972] usy4asach B3aUMOCBSI3b MEX/Iy TECTAMH, U3MEPSIIOIUMH UHTEJ-
JIEKT, 00pa30BaHUEM U 10X0/iaMu. BbL10 ycTaHOBJIEHO, [/Is1 HU3KUX YPOBHEH 06pa3oBaHus pas-
JINYUSI B CIIOCOOHOCTSIX HE UTPAIOT CYLIECTBEHHOM POJIM B Pa3JUYHsX B foxojax. [is 6osee
BBICOKHX YPOBHEH 00pa30BaHus 0JJHO CTAaHJAPTHOE OTKJIOHEHUE U3MEPEHHOH CIIOCOGHOCTH B
npe/iesiax BBIOOPKHU CPYIIbI CTYAEHTOB CBSI3aHO € pasHulel B foxoaax ot 10 fo 13% k Tomy
BpeMeHH, KOI/la My>K4HHBI JJOCTUrAlOT Bo3pacTa 35-40 JeT.
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BzaumocBs3b 6asnoB EI'D u 3apaboTHOM n1aThl 6blja YCTAaHOBJEHA B cTaTbe [PouiuH,
Pynakos, 2016]. [Ipu ucciejoBaHUM BAUSHUS KayecTBa By3a, U3MePSeMOro CpeJHUM 6aljoM
npuema EI'3, Ha 3apaboTHYI0 NMJIATY BBIIYCKHUKOB ObLJI0 06HAPY>KEHO, YTO OMH JONOJHUTEIb-
HbIH 6as1 npueMa o ET'J B peliTHHTe KauecTBa By30B IPUHOCHUT BBINTYCKHUKAM COOTBETCTBYIO-
1ero Bysa npemuro B pasmepe 1,4-1,5% ot 3apaboTHOMU NJIATHL

OneHKH MapaMeTPOB MapaboJibl UHAWBUIOB 6e3 BhICIIEro 06pa3oBaHus, a TAKXKe JUCIep-
CUHY UH/JMBU/IyaJIbHOIO I110Ka ObLIU MOJy4YeHbl B paboTe [3amMHuUyc U Ap., 2023]:

k! =—-0,00036,
ky =0,02779,
c,=0,38.

J1s1 KaIMOGPOBKY NapaMeTPOB NapaboJibl MHAUBH/OB C BBICIIUM 06pa30BaHHEM HCIT0JIb-
30BaIHUCh JaHHble PMI3 3a 2019 r. 0 A0X04ax MHAUBUOB B Bo3pacTe 25-55 set*. 3apa6oTHas
IJIaTa UHAUBU/IOB C BBICIIMM 006pa30BaHKeM Obljla HOpPMUPOBaHA HAa 3apabOTHYIO IIATY UH/AM-
BU/IOB 6e3 BBICIIEro 00pa30BaHUs B HA4YaJIe TPY/OBOH XKU3HHU, YTOOBI IEpeiTH OT 3apIJiaT K
YCJIOBHBIM eZJMHULIaM 3 GEKTUBHOCTH (B 3TUX TEPMHUHAX 33/I1aHbl YPABHEHHUS Y€JI0BEYECKOTO
kanuraJja (2) u (3) B pa6ote [llInuneBas u ap., 2023]):

(3) InZ,, =kig+kyg® +ky+e’,

4) InZ, ., =k(u)g+k, (u;)g” +ky(u;)+¢,

0 70
rae k, , k, - koaduIMeHThI 0TAAYHM OT BO3pacTa i1l HHIUBH/IOB CO CPeJHUM 06pa30BaHHEM;

k, (ul. ) k, (ul) - K03)OUIIMEHThI OTAAYN OT BO3PACTA JJIs HHIAWBUIOB C BBICIIUM 00pa30BaHHU-

eMm, 3aBucsimue ot GamnoB ET3; €', €' - cyuaiiHble IOKM A/1s1 COOTBETCTBYIOUMX YPOBHE#H
006pa3oBaHusl.

Ha ocHoOBaHHHU 3THX ITPe0OpPa30BaHHBIX KPOCCEKIIMOHHBIX JAHHBIX ObLJIM PacCYUTAHBI
MaTOXXUJAHHUE U AMCIepcrs 3apaboTHRIX IJIAT UHAWBU/IOB B Bo3pacTe 25, 44 u 55 seT, a Takke
K03 PUIMEHT aCHMMETPUH pacipesieseHus B Bo3pacTe 44 yieT. BbiOpaHHBIM BO3pacT Xapak-
TepH3yeT K/I04YeBble TOUKH MPodUJIs J0X0J0B — 3apabOTHYIO IJIATY B HaYaJle TPYA0BOM XKU3HY,
Ha MUKe J10X0/10B, KOTOPBIA NPUXOLUTCS IPUMEPHO Ha 44 roJia, U B MOC/AELHEM JOCTYITHOM
IpeJIIeHCUOHHOM Bo3pacTe. ITH 7 MOMEHTOB OblJIM BbIGPAHBI, YTOOBI OTKAJIMOpPOBATh 7 Hmapa-

MeTpOB ypaBHeHHUs (4) - BeKTOp P M cTaHJapTHOE OTKJIOHEHUe LIoKA G, :

ki (”i):Bn + By,

4 PoccHiCKMA MOHUTOPUHT 3KOHOMHYECKOT0 I0JI0KEeHUs U 3[40poBbs HaceseHus HUY BIID (RLMS
HSE), npoBosuMbIii HaljmoHa/IbHBIM HCC/IeI0BATeIbCKUM YHUBEPCUTETOM «BbICIIas IIKOJIa SKOHOMHKH»
1 000 «/lemockorm» npu yyactuu lleHTpa HapozsoHaceieHus: YHUBepcuTeTa CeBepHOo# KaposinHel B Yanen
Xuse u UHcTUTyTa conposiorny PesiepaibHOr0 HayYHO-HUCC/IEA0BATEIbCKOT0 COLIMOJIOIMYECKOro IIeHTPa
PAH. (CatiTel o6cenoBanusi RLMS HSE: http://www.hse.ru/rlms u https://rlms-hse.cpc.unc.edu).
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k, (“i) =B, +Bypts;
ko (”i) =Bo1 +Bott;»
g' ~N(0,6).

[Ipu 331aHHOM Habope MapaMeTPOB CTPOSTCS UCKYCCTBEHHO CreHEPUPOBAHHbBIE JJAHHbIE
0 3apIUIaTaM UHJWBU/IOB: U3 pacnpeesieHus 6ayioB EI'3 ciydaliHbIM 06pa3oM reHepUpyeTCst
COBOKYIHOCTb UHAUBU/IOB C Pa3/IMYHbIMU O/JIaMH U C/Ty4aiHble [IOKH 3apabOTHBIX MJIAT U3

HOpMaJIbHOT'0 pacnpejesieHHud CoO CTaHAapTHBIM OTKJIOHEHHWEM GO, , 9TO II03BOJIAET IOCTPOUTDH
H906X0,£LI/IMbIe MOMEHTbBI Ha CT€HEePUPOBAHHbLIX JdHHbIX. l'[apameprI BEKTOpa B W CTAaHAAPT-

HOro OTKJIOHEHHA O, HOL[6I/IpaI'OTCﬂ TaKHUM o6pa30M, YTOObI MOMEHTbI CHUMYJIMPOBAHHBIX 3a-

PabOTHBIX MJIAT CXOUJIHUCh K MOMEHTaM 3apabO0THBIX MJIAT, pAaCCYMTAHHBIX Ha JJaHHbIX PM3I3.
[TosryyeHHBIE OL|EHKU IPeCTaBJIEHbI B TA0JL. 5.
Ta6suna 5.
OuneHKM napamMeTpoB Npodus AOX0A0B HHAUBU/LOB
C BBICIIMM 0Gpa3oBaHUeEM

[TapameTp [TosiyyeHHada onjeHKa
By -0,000231
B ~0,000003
B ~0,000105
B2 0,000337
Boi 0,001369
Bo: -0,00619
o, 0,625939

HcmoyHuk: cocTaBJieHO ABTOpPaMH.
3.3. [Ipoyue napamMmeTpsl

KoaddunueHT 0. B npon3BoACTBEHHON QYHKIMH CEKTOPA TOBAPOB U YCJIYT IPUMEM paB-
HbIM 0,3, YTO fABJISETCA CTAHAAPTHLIM 3HaYEHHEM Jiisl MO/iesiei 061ero paBHoBecus. Hopma
amopTu3anuu B 3ToM cektope d =0,1.

Koadouuuentst 4,, A,, Brusowue Ha [J1aTy 3a 06pa3oBaHue p, , NOAGUPAIOTCS Ta-

KUM 06pa3oM, 4TOObI IPU COOTBETCTBYIOIEM KOJIMYECTBE CTYAEHTOB B MOJIe/IN 06ecrneyrBa-
JIOCh COOTHOIIEHHME TOCY/JAPCTBEHHBIX PACXO/I0B Ha BhICIIee obpazoBanue K BBII 0,6%°.

5 [To cratucruke 3a 2020 r. UcTroynuk: UHaMKaTOphl 06pa3oBaHust: 2022: cTaTUCTUYECKUH c6Op-
HukK / H.B. Bougapenko, /.M. l'ox6epr, 0.A. 3opuHa u ap. M.: HUY BIII3, 2022.
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B MoJesu HCnoJIb3yIOTCsl Clefylomue cTaBky Hanoros: T,, = 0,13 (HA®JI), Hasor Ha
norpebaenue T, = 0,20 (HAC), T, = 0,30 (coumansubie niarexu), T, = 0,20 (Hanor Ha npu-

ObLIb). B 6a30B0# MOCTaHOBKe rocyJapCcTBO NPEJOCTABISET GIO/KETHbIE MECTA B YHUBEPCUTE-
Tax, KOMIIEHCHPYsl PacXo/ibl MH/MBH/OB Ha oGpasoBanue B pasmepe 100%, T.e. 7, = 1,0, Hauu-

Hasl C ONpeZieJIEHHOTro KosndecTBa 6atoB EID (u'). Takxke 6yyT pacCMOTPEHBI CLieHAPHUH,
npu koTopeix T, <1,0.

['ocyapcTBeHHBIE pacxo/ibl Ha KOHEYHOe NOTpebJieHHe TOBAPOB U YCIYT YCTAHOBJIEHBI
Ha ypoBHe 18,2% ot BBII Ha ocHOBe JjaHHBIX PoccTaTa o CTpyKType BaJlOBOro BHyTPEHHETO
NPOAYKTA, PACCYUTAHHOI'O METO/0M HCIOJIb30BaHHSA JOX0I0B (CpefiHee 3HAYeHHe 3a Neproj
2011-2022 rr.).

4. YvuciieHHOEe MO/ e/IMpOBaHUe

Ha ocHoBe pa3paboTaHHOW MO/eNN Mbl TPOU3BOAMM YHUCIEHHOE HMHUTALMOHHOE MOJe-
JINPOBAHHUE U U3y4yaeM, KaK pa3/IMuHble SKOHOMUYECKUE YCI0BUS BJIUSIOT Ha HAKOILJIEHUE Yeslo-
BEYECKOT0 KaluTaja U MaKPO3KOHOMHUYECKHeE TI0Ka3aTeJd B paBHOBeCHH. [IJI1 HAaXOX/eHUSA
YUCJIEHHOTO pelleHusl MOJe/IU BCe HellpephIBHBIE paclipe/ieeHus1 UHAUBH/IOB 10 TapaMeTpaM U
C/ly4alHbIM BesIMYUHaM 3¢ PeKTUBHOCTU TPYAa AUCKPETU3UPYIOTCS. [lasiee arOpUTM YUC/IEeH-
HOT'0 pellleHUs MOJeJId MOXKHO MPEICTaBUTh B CJIEAYIOLIEM BHU/IE.

llar 1. /lenaeTcs npeAnoyiokeHHe OTHOCUTEIbHO arpernpoBaHHbIX 00'bEMOB KalUTala,
3¢ deKkTUBHOrO TPy/Aa, BBINYCKA CEKTOpA 00pa30BaHuUsl, TpaHCHEPTOB CO CTOPOHBI FOCYJapCTBa
MHAUBHUIAM.

[llar 2. Ha ocHOBe 3aZjaHHBIX NPEAIOI0XKEHUN 0 BeJIMYMHE arperMpoBaHHbIX MTOKa3aTe-
Jiell pacCUUThIBAETCS CTaBKa NPOLEHTA, CTaBKa 3apab0THOM IJIaThl U [jeHa 06pa3oBaTeIbHON
YCJIYTH UCXO/iS1 U3 COOTHOIIEHUH, OTPeie/ITI0IINX ONTUMA/IbHOE TOBeleHHe QUPM.

[llar 3. HaxoauTcsa pelnieHre 3aJjaqi JOMOXO3SIMCTB BCEX BO3PACTOB JJIs KaXKIOT0 3Jie-
MeHTa JAUCKPETU3UPOBAHHOIO pacrpe/iesieHUs 0 COCOOHOCTSIM, HECKJIOHHOCTH K PUCKY, AHC-
KOHT-QAKTOPY U CAyYalHOU peasnsaruu moka 3GpPeKTUBHOCTH.

[lIar 4. [loka3aTesy, MoJIy4eHHbIE Ha 11are 3, CYMMHUPYIOTCS [10 BO3pacTaM M o JUCKPeT-
HOMY paclipe/ie/IeHHI0 apaMeTpoB, UTO Hapsily C MPOYUMU NIepeMeHHBIMU MO/IeIU AaeT Ipej-
JIOXKEHUE TPy, KallUTaJIa, CIPOC HA YCJIYTH CEKTOPA BhICIIEr0 06pa30BaHMUA U 00'beM TpaHCdep-
TOB CO CTOPOHBI F'OCYIapCTBEHHOTO CEKTOPA, 6aTaHCUPYIOIUX OI0/DKET.

[[ar 5. ®opMupyeTcss HOBOe NpeJoJ0)KeHHe OTHOCUTENbHO 06'beMa arperupoBaHHbIX
KanuTasa, 3 PeKTUBHOrO TPY/Ia, BBIMYCKA CEKTOPa 06pa30BaHuUsl, TPAaHCHEPTOB CO CTOPOHBI Tro-
CyZlapCTBa UHAUBHU/IAM NYTEM yCpeTHEHHUS] HUMEIIErocs Mpe/oyioKeH!sI 1 BHOBb pacCYUTaH-
HbIX 3HAaYeHUH JJaHHbIX [TI0Ka3aTesel Ha mare 4.

[llaru 2-5 NOBTOPSIOTCS 10 CXOAUMOCTH.

4.1. UcxoaHOe CTallMOHApPHOE COCTOSIHUEe
B cTaniuoHapHOM paBHOBECHH [J10J141 JIIOJIeH C BBICLIMM 06pa3oBaHUeM cocTasisieT 41,1%.

HpI/IMepHO IIOJIOBHMHA U3 O6y‘{aeMle Y4YHUTCA 3a CHeT 6IOL[)K9THbIX aCCHI‘HOBaHHﬁ, INOKpPbIBAlO-
HX ITOJIHYIO CTOUMOCTDb 06y‘-IeHI/IH. TeMI 3KOHOMHUYECKOTO pocTta B 6a30BOM Cll€éHapHH COCTaB-
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JIeT Y = 1,0% B IroJ; U He 3aBUCHUT OT I0JIU mo,qeﬁ C BbICIIMM O6paBOBaHI/IEM B OJKOHOMHKE.

[IpoueHTHas cTaBKa paBHa 3%.

PaccmoTpuM, Kakoe pelleHHe 0 BbIGOpe YPOBHS 06pa30BaHMs MPUHUMAKT WHAUBU/IBI B
3aBUCHMOCTH OT KOJIMYECTBA HabpaHHbIX 6a/u10B EI'D u npeanouyTeHui. [loctaHOBKa 33124y UH-
JUBUJA onuckiBaeTcs ypaBHeHUsAMU (10)-(14) B paboTe [lInuneBas u gp., 2023]. UnauBU Mak-
CHMU3HpPYeT UHTErPaJbHYI0 0KUAAEeMYI0 110J1€3HOCTh, BEIOHUPAsk YPOBEHb 00pa30BaHMUsl, TPaeK-
TOpHIO OTpebJIeHHsI U cOepexkeHUH NPY YCI0BUU 610/KeTHOro orpaHuyenust. [locreaHee npu-
HHUMaeT pas/niHyi0 GOpMy B 3aBUCHUMOCTH OT TOrO, PeLIaeT JU UHAUBU/L NIOJy4aTh BbICLIEE
o6pasoBaHue, U eC/I1 Ja, YIUTCS JIY OH Ha 610/PKeTHOM MecTe WJIY IJIATUT 33 00y4yeHHe.

Ha pucynkax 7-10 BbI6G0Op UHAUBH/IOB OTMEYEH CBETJBIMU U TEMHBIMU TOYKaMu. Ha BbI-
60p MHAMBH/IA OKa3bIBAIOT BJMSIHUE NTapaMeTp HECKJOHHOCTH K PUCKY, KOIPPHUIMEHT Mex-
BpPeMEHHOT0 AUCKOHTUPOBAHUS U KOJIMYEeCTBO HaGpaHHbIX 6asioB EI'J, moaTomy rpaduku npej-
CTaBJSIOT CO60H pa3/MYHble KOMOUHAIMY 3TUX GAaKTOPOB, BJIUAIOIIMX HA BbIGOP YPOBHSA 00pa-
30BaHUs. TeMHbIe TOYKH YKa3bIBAIOT HA TO, YTO /LIS 33/laHHBIX 6a/ioB EI'3 u npeanouyTeHuit
VMH/MBH/L, PELINT He MOCTYNaTh B BY3, @ IOW/JET paboTaTh Cpa3y Moc/e OKOHYAHUS CpefHeN LIKO-
Jibl. CBeTJIble TOUKH YKAa3bIBAIOT HA TO, YTO MHAUBUJ OVJeT NOCTYNaTh B By3. PucyHku 7-10
NIOKa3bIBalOT, KAK reTepOreHHOCTb 3TOr0 Habopa XapaKTePHUCTHK BJIHseT Ha BbIOOP UHIMBUAMHU
YPOBHsI 06Pa30BaHUs: C POCTOM KoJin4ecTBa 6asioB ED, cHimkenuneM koaduiuenta 0 u poc-
TOM KO3hduLHeHTa 3 UHIUBU/BI CKOPEE MPEJTIOYTYT YUUThCS.

Bosee Bbicokue 6asibl EI'J o3HayaroT Gosiee BBICOKYIO OTJady OT BbICIIEro o6pasoBa-
HHUSL, YTO CO3ZAaeT CTUMYJI J/Is1 oJIydeHus1 o6pa3oBaHus. Ha puc. 5 nmpescraByieHbl BO3MOXKHBIE
npoduin 3apaboTHON IIaThl MHAWBH/OB, KOTOPbIE HE MOJIyYalOT BbICIIee 06pa3oBaHHUe, B
c/lyyae peajv3alydy MOJIOKUTEJIBHOTO M OTPULIATEIBHOIO IOKOB. Ux 3apaboTHas mjaTta Bo
BpeMeHHU pacTeT, 3aMe/LIsIsICh K IEeHCHOHHOMY BO3pacTy.
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Puc. 5. [Ipoduu 3apaboTHOMN NJIaThl UHAUBU/IOB CO CPEJHUM 06pa30BaHUEM
B C/ly4yae peaju3aliy M0JI0KUTEJTbHOTO U OTPHLIATENbHOTO [I0KOB

HcmouHuk: pac4yeTbl aBTOPOB.
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[Ipoduiu 3apaboTHO# I1aThl MHAWBU/OB C BLICIIKM 06pa3oBaHHEM PACIoIaraloTcs B
CpeJHeM Bbllle U ABJIAOTCA 6oJiee BbIITYKJIBIMH. Mp1 npearnoJiaraeM, 4YTo UHAWBHU/bI, UCII0JIb-
3ysl 3HAHHUS U HAaBBIKY, II0JIyYeHHbIe B paMKax 06y4yeHHs B BY3€, BbIX0/s Ha paboTy U npuobpe-
Tasd TaM COOTBETCTBy}OH.[I/Iﬁ OIIBIT, ITOJIY4alOT OOJIBLINMI MMPUPOCT YeJI0BEYECKOro KaruTajia, 4eM
Te, KTO He [oJ1y4yas1 o6pa3oBaHue. Takoi MPpUPOCT TeM BBIILE, YeM OOJIbIIIee KOJUYECTBO 6as/IoB
EI'3 Habpan unauBug,. Ha puc. 6 n3o6pakeHs! nmpodpuin 3apaboTHON IJIaThl HHAWBU/IOB C pas-
JIMYHBIMU 6as1aMu EI'D. Beiiie pacnooJiararoTcAa l'[pO(l)I/II[I/I TeX UHAWBHUAO0B, KOTOPbIE Ha6pa1m
6oJibLIee KoJIM4ecTBO 6asunoB EID.
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Puc. 6. [lpoduin 3apaboTHOH NJ1aThl UHAUBUOB C BBICIIMM 00pa30BaHUEM

HcmovHuK: coCTaBeHO aBTOPAMM.

Huskuii koapduuuenT 0 o3HayaeT, YTO UHIUBHUJ 6oJiee CKIOHEH K PUCKY, IO3TOMY U3-
feraHre pucKa He CTaHOBUTCS GaKTOPOM, MPENATCTBYIOIMM €ro0 >KeJJaHHI0 NO0JIy4aTh BhICLIEe
o6pazoBaHue (puc. 7). Ha rpa¢uke BUHO, YTO UHAUBU/IBI, KOTOPbIE UMEIOT 60JIee BBICOKOE U3-
beraHue pucka (3HaueHue Ko3adpdunrenTa 6umke K 10), B OCHOBHOM 00Y4YAIOTCS HA OHO/KETHBIX
MeCTax, [PeJIOCTaB/IsIEMbIX BCEM UHMBUAM, HA6PABLIMM B cyMMe 233 6asia. UHAMBU/IBI ¢ HAU-
MEHbIIUM 3HaYeHHEM HU30eraHus pyucKa (3HayeHue KoadduimeHTa 6JmKe K 1), HAMPOTHUB, BbI-
OUPAIOT MOJIyYeHHe BICLIEr0 00pa30BaHus AQXKe B CIy4ae, eCJIM HabpaJi MUHUMaJIbHBIN GaJL,
He0OX0MMBbIH JIJISI IOCTYTIJIEHHS B BY3.

UH1BH/BI € 60Jiee BBICOKUM KoadodunpenToM B (craboe npeAnodTeHue noTpebieHust

BO BpeMeHH), IPH [TPOYHX PABHBIX YCI0BUSX, Yallle, YeM UH/UBU/IbI C BBICOKOH CKJIOHHOCTBIO K
noTpebJ/IeHHIOo, BbIGUPAIOT N0JIy4eH e BbICLIEr0 06pa3oBaHus, IOCKO/IbKY BbIFO/IbI OT BbICLIETO
06pa3oBaHus1, KOTOPbIE OHHU TOJIyYaT B OyAy1eM, JUCKOHTUPYIOTCA c1abo (puc. 8). Ha pucynke
IpeJicTaBJieH BbIOOP MHAMBU/OB JJIs TapaMeTpa HECKJIOHHOCTH K pUCKY 2,1. YeM 6.1ke K03d-
bunuenT K 3HaueHuo 0,99, TeM ciiabee MHAUBU/ABI JUCKOHTHPYIOT GYAYLIYIO NI0JI€3HOCTh. B 3TOM
c/lydyae UHAMBH/bI TOTOBBI 006y4YaThCs Jaxke NpU 60Jiee HU3KUX 6anax EI'D.
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Bbi6op MHAMBMAOB B 3aBMCUMOCTM OT
6annos EI3 (USE) u npepnouTteHuit @)
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Puc. 7. Bei60p ypoBHS 00pa30BaHUs B 3aBUCUMOCTH
OoT K03dduULIMEeHTa HENPUSATHUS pyUcKa O U KosiMyecTBa 6asioB ET'D
HcmovHuK: coCTaBJIeHO aBTOpPaMH.

Bbi60p UHAUBUAOB B 3aBUCUMOCTHU OT
6annos EM3 (USE) n npegnouteHuii @)
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Puc. 8. Bbi6op ypoBHs1 06pa30BaHusI B 3aBUCUMOCTH
0T Ko3pduULMeHTa AUCKOHTUPOBaHUA 3 U KoimdecTBa 6aoB ET'3 (rpaduk a1a 0 = 2,1)
HcmovHuk: cocTaB/eHO aBTOpaMH.
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[Toapo6Hee BAMSHUE NPeNOYTEHUN Ha BbIOOP UHAUBUOB B 06/1aCTH 06pa30BaHUsI MOXK-
HO U3Y4YUThb, IOCTPOUB Irpad UK JJIs1 MHIUBUOB C pa3HbiMU G6assiamu EI'3. Ha puc. 9 u 10 npo-
CJIEXKMBAETCS YeTKasl 3aBUCHMOCTb MeX/1y NPeANOoYTEHHUSIMU U BbIGOPOM YPOBHS 06pa30BaHMs.
[Ipu pocre koadpduieHTa O U cHIDKEHUH 3 MHAWUBH/BI 6YAYT 60Ji€e CKIOHHBI CAENATh BHIGOP

B [10JIb3y BBIX0/A Ha paboTYy, a He noJiy4eHus o6pa3oBaHus. Ha puc. 9 u 10 B IBHOM BH/ie TOKa3a-
HO BJIMSIHHME NpeJIoYTeHUI Ha BbIOOP YPOBHSA 06pa30BaHus AJIs1 HHAUBU/IOB, HAOpaBIIUX OJU-

HaKOBOe KoJIn4ecTBo 6a/1oB EI'D.

8.17

6.33

4.5

1.01

Puc. 9. Bbi6op ypoBHs1 06pa3oBaHus At UHAUBU/O0B, HabpaBiuux 220 6asioB ET3, u = 220

HcmoyHuK: cocTaBJIEHO ABTOpPaMH.

6.33
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PaCCMOTpI/IM B Ka4eCTB€ NIPUMEPOB, NWIJIIDCTPHUPYIOUNX BO3MOKHOCTH HOCTpOGHHOﬁ MO-
AeJIM, HEKOTOpbIe CLieHapHuu I‘OCy;[apCTBEHHOI\/JI MOJIMTUKH B 006J1aCTH O6p330BaHI/Iﬂ, HUMerlume
BJIMAHHWE Ha O0JIIO H}O,Z[efl C BbBICIIUM O6pa3OBaHI/IEM, H KJII0YeBbl€ MAKPO3IKOHOMHUYECKHUE 110~
Ka3aTeJin.

4.2. YBesin4eHHe KOJIMYECTBA GI0/)KETHBIX MECT B By3ax,
duHaHCHUpYyeMBIX 3a CYET NayllaJlbHbIX HAJIOTOB

Jloxozpl rocyAapCTBEHHOTO G10/PKeTa COCTOAT M3 HAJIOTOB Ha TPYZOBOH 0X0/, HOTPe6-
JIeHWe, KalluTaJl ¥ COLMAIbHBIX OTYMCIEHUH. ITU Cpe/iCTBA HAIPABJISIOTCS Ha TOCyAapCTBEH-
Hble pacxoZbl, TpaHcdepThl U PUHAHCHPOBAHKE GIO/KETHBIX MECT B YHUBEpCUTETaX. [lycThb ro-
CyZ,apCTBO BBOAUT NayIllaJbHbIN HAJIOT, 32 CYET KOTOPOro GOPMHUPYIOTCA JONOJHUTENbHbIE
Cpe/CTBa /Jis1 yBeJIMYeHUs1 KOJIM4ecTBa OI0/KETHBIX MeCT B By3ax. B aToM pasjesie Mbl npuMe-
HsleM MayllaJbHbIN HaJIOT, YTOObl HE pacCMaTpUBaTh BAUsAHUE 3¢ eKTOB 3aMelleHus, BO3HU-
KaLIMX B CJIy4ae MCKAXKALIMX HAJIOTOB, HA MOBeJileHHEe MHAMBH/IOB B YaCTH HAKOIJIEHHUS aK-
TUBOB U NOTPebJIeHNs U GUPM B 4aCTH CIIpoca Ha GaKTOPbI IPOU3BO/CTBA.

B 6a30BoM clLieHapuH 610/KeTHbIE aCCHTHOBAHHS paBHbI IJIaTe 3a o6y4yeHue. [lycTb rocy-
JlapCTBO BblJiesIsieT GoJibllie CpeACTB Ha GUHAHCUPOBAHKE CUCTEMBI BbICLIEr0 00pa30BaHus, 3a
cyeT 4Yero cucTeMa 06pa3oBaHUsI MOXKeT NPUHATD 6oJIbllle CTYZeHTOB U IpaHuLa 6asios EID,
KOTOPYI HEO0OX0IUMO HabpaTh, YTOOBI ONACTh HAa MeCTa, GUHAHCUPYEMBIE 3a CYET OIOKET],
CHIDKAeTCsl. YBeJIMyeHHe NayllaJbHbIX HAJI0T0B, HANPaBJ/IsEMbIX Ha yBeJMYeHHe YHCIa OI0/PKeT-
HBIX MECT, Ha3bIBAEMbIX KOHTPOJIbHBIMU LippaMu IpyueMa, TPUBOAUT K TOMY, UTO JI0JIs JItoZ el
C BBICUIMM 06pa3oBaHHEM B IKOHOMHUKe pacTeT. B pe3ysbTaTe H3MeHsI€TCsI 00bEM HAJIOOBbBIX
HOCTYIUIEHUH OT HaJIOroB Ha NOTpebJieHue, Ha TPYL0BOH [J0XO0/, OT COLMAIbHBIX IJIaTexel -
OHM BO3PACTAIOT, IOCKOJIbKY BO3pacTaeT NPOU3BOAUTENBHOCTD TPY/A U A0X0/Abl HHAUBU/IOB,
KOTOpble MOJIyYUJIH BbiClllee 06pa3oBaHUe. ITU AOMNOJTHUTE/NbHble HAJIOTOBble TIOCTYNIeHUS
MOTYT ObITh HallpaBJeHbl I0JHOCTbI0 Ha FOCYAApCTBEHHbIE PACX0/ibl, lepepacipesiesieHbl Ha-
CeJIEHHIO B KaueCTBe TpaHCcHEePTOB UK ObITh pacipe/ie/ieHbl B HEKOTOPOM COOTHOIIEHUH MeX-
Jly TOCYAapCTBEHHBIMHU pacxo/ilaMH M TpaHchepTaMu (HampuMep, TAKUM 00pa3oM, YTO6HI Co-
XpaHs/Iach NPEXHss CTPYKTypa 6ro/xKeTa). Peaknyst OCHOBHBIX MaKpO3KOHOMHYECKHX MT0Ka3a-
TeJlel Ha yBeJIMUEeHHe KOJIMYeCcTBa O10/PKETHBIX MeCT TP Pa3IMYHbIX ClleHapHsX, ONHCAaHHBIX
BblllIE, IPe/iCTaB/aeHa B TabJ1. 6-8.

HesaBucuMo OT BbIOpaHHOW OHO/KETHOM MOJUTHUKU B Pe3YJIbTATe YBEJUUEHHUsT KOJU-
YyecTBa OI/PKETHBIX MeCT, QUHAHCUPYEMBIX 3a CUeT MayllaJbHbIX HAJIOT0B, IPOUCXOJUT POCT
JI0JIV JIIOZIeN € BBICIIMM 06pa30BaHMEM. B pesysibTaTe pacTeT 061K YPOBEHb TPOMU3BOAUTEb-
HOCTH TPY/Q, YPOBEHb NOTPeOIeHHs], MHBECTUIMH U BBITYCKa. BMecTe ¢ 3TUM pacTyT NOCTYI-
JIeHHsI HAJIOTOB Ha NOTpebJieHHe, TPYJOBOH 10X0/, KallUTaJl.
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Tao6smna 6.
Peaknus 0CHOBHBIX MAaKpPO3KOHOMHUYE€CKHUX nokasareJjiei
Ha YBEJINYECHHE KOJIHYEeCTBA 6]0,[[)K8THLIX MecT
(bukcupoBaHHasA CTPYKTypa 610/ KeTa)
H3meHeHue H3meHeHue H3meHeHUe H3meHeHue H3meHeHue
JloJIY roAen YpOBHA YpPOBHA ypoBHA rocy- |ypoBHs BBII,
C BBICIIUM noTpe6JieHus, | UHBECTUIMH, | JAapCTBEHHBIX %
06pa3oBaHUEM % % pacxooB, %
B paBHOBECHH,
ILII.
['panuua EI'3
JLJ1s1 00y4YeHuUs1
3a CcYeT OI0/KeT-
HBIX aCCUTHOBA-
HUH
233 - - - - -
209 1,9 0,8 1,2 0,9 0,9
184 6,7 3,3 3,4 2,9 2,9
160 11,9 5,2 55 4,8 4,8
135 16,2 7,0 7,2 6,2 6,2
118 18,1 7,1 7,7 6,7 6,7

IIpumeuanue: 233 6anua EI'D - rpanuna 6amios EI'D, ¢ KOTopol HaYMHaeTCcs 06yYeHHe 32 CUET GI0/KeT-
HBIX aCCHTHOBAaHHMH B 6a30BOM CTallMOHApPHOM paBHOBecHH; 118 - MUHMMaJbHOE KOJUYECTBO 6a/lI0B
EI'3, Heo6xogMMoOe J/1s1 TIOCTYIIJIEHUS B BY3.

HcmouHuk: coctaBieHO ABTOpPaMH.

Tao6smna 7.
Peaknus 0OCHOBHBIX MAaKpPO3KOHOMHUYE€CKHUX nokasareJjiei
Ha yBeJIMYeHH e KOJIMYeCTBa GI0J>KETHBIX MeCT
(duxcupoBaHHbIe rocyjapcTBEHHbIE PACX0/bl)
H3meHeHue H3meHeHue H3meHeHUe H3meHeHue H3meHeHue
JloJId roAen YpOBHA YpOBHA ypoBHA rocy- |ypoBHs BBII,
C BBICLIUM notpe6sieHNs, | UHBECTULMH, | JapCTBEHHBIX %
06pa3oBaHUEM % % pacxozioB, %
B PaBHOBECHH,
ILIL.
['panuua EI'3
JLJ1s1 00y4YeHuUs1
3a cYeT OI0KeT-
HBIX aCCUTHOBA-
HUH
233 - - - - -
209 2,4 1,8 1,3 0,0 1,1
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OxkoHYaHHe TabJI. 7.
HN3meHeHUe HN3meHeHHe H3MmeHeHUe HN3meHeHUe HN3meHeHuUe
JLOJIY JTIofier YpOBHA YpOBHA ypoBHsA rocy- |yposHsa BBII,
C BBICIIUM noTpebJieHUs], | UHBECTUIUH, | JapCTBEHHBIX %
o6pa3oBaHHEM % % pacxojoB, %
B paBHOBECUH,
ILII.
184 7,2 4,5 3,7 0,0 3,1
160 12,7 7,1 5,9 0,0 51
135 17,3 8,9 7,5 0,0 6,5
118 19,5 9,7 8,1 0,0 7,1
HcmouHuk: cocTaB/IeHO aBTOPaMH.
Ta6una 8.
Peaxuml OCHOBHBIX MAKPO3KOHOMHUYE€CKHUX nokasareJjieu
Ha YyBE€JIMYECHHE KOJIHYEeCTBa 6]0,[[)KeTHl>IX MecT
(puxkcupoBaHHbIe TpaHCPEPThI)
H3MeHeHHe H3meHeHUEe H3meHeHHe H3meHeHUE H3meHeHUEe
JloJIY JTIoier YpOBHA YpPOBHA ypoBHA rocy- |ypoBHs BBII,
C BBICIIUM noTpebJieHus], | UHBECTULMH, | JAapCTBEHHbIX %
o6pa3oBaHHEM % % pacxoznos, %
B PaBHOBECHH,
ILII.
I'panuua EI'D
[LJ1s1 00y4YeHuUs1
3a cYeT OI0KeT-
HbIX aCCUTHOBA-
HUK
233 - - - - -
209 1,9 0,7 1,2 0,1 0,9
184 6,1 2,1 3,3 1,1 2,8
160 11,1 3,5 53 2,2 4,6
135 15,1 4,5 6,7 3,0 5,8
118 17,0 4,9 7,3 3,3 6,3

HcmouHuk: cocTaBieHO ABTOpPaMH.

PaccMoTpuM paBHOBecHs1, B KOTOpbIX Ipanulia EI'J ass npefocraBieHnst O10/1KETHOTO
MeCTa YCTaHaBJIUBAeTCs Ha ypoBHe 118 (3TO COOTBETCTBYET CUTYALUU NTPEJOCTABJIEHUS BCe-
06111ero 6eCrnjaTHOro BbICIIEr0 06Pa30BaHUs C yYETOM HAJUYMSI MUHHUMAaJbHBIX MPOXO/IHbBIX
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6as10B EI'D fsis1 mocTynuieHus B By3). Eciiv Becb IpUpoOCT 610/KeTa B HOBOM PaBHOBECHM Ha-
IPaBJISIeTCS Ha FOCYjapCTBEHHbIE PAcX0/bl, TO B 9IKOHOMHUKE CKJIabIBAETCSI CUTYalUs ¢ 6oJsiee
HU3KOH JioJiell JIroJiell ¢ BBICIIMM 00pa30BaHMEM U MeHbIIUM IPUPOCTOM BbINYyCKa OTHOCUTEIb-
HO JIpYTHX cueHapueB (TabJ. 8). B aToM ciy4ae moJis JitoZied ¢ BbICIIMM 00pa30BaHUEM B 3KO-
HOMHUKe BhIpacTaeT 10 58,1%, notpeb.ieHue yBesnunBaeTcs Ha 4,9%, uHBectuuuu Ha 7,3%, ro-
CyZlapCcTBEHHbIe pacxo/bl Ha 3,3%, a Beinyck Ha 6,3%. [IpupocT fo/1u J104el ¢ BICIIUM 06pa-
30BaHHEM B 3TOM CJlyyae MPOUCXOAUT TOJBKO 3a CYET YBeJUYeHHUs] KOJIMYeCcTBa O10/KeTHbIX
MecT. B pesy/ibTaTe pocTa [0/M N10/ield € BBICIIMM 060pa30BaHUEM B 9KOHOMHUKE pacTeT NPOM3-
BOJUTEJBbHOCTb TPY/I3, YTO OKa3blBaeT HENOCPe/CTBEHHOE N0JI0XKHUTeNbHOe BausgHNe Ha BBII.
Jlo onpezie/IeHHOrO MOMeHTA MOHIPKEeHHE TPaHuIlbl 6as1oB EI'D, HE0GX0AUMOM /1J1s1 MOCTYILIEHHUS
Ha MecTa, QUHAHCUPyeMble 3a CYeT OIO/PKETA, BEJET K CHIDKEHHIO KAallMTaJIOBOOPYKEHHOCTH,
pOCTY MPOLEHTHON CTAaBKU U CHMXKEHHUIO PAaBHOBECHOM CTaBKH 3apabOTHOM IJIAThI HA eUHULLY
3¢ deKTUBHOTO Tpya. ITO NPOUCXOAUT MOTOMY, YTO 6GOJibllle MHJUBHUJIOB CTAHOBUTCS BOBJIE-
YeHO B N0JIy4eHHe BhICIIero 06pa3oBaHus, [i/1 Yero UM TpebyeTcsl 3aMMCTBOBATb CPe/CTBA /IS
obecrieyeHUs MOTpe6IeHUs B MOMEHT 00y4YeHUs (JI0 OCyLecTBJIEHHUS pacCMaTpHUBaeMbIX U3Me-
HEHUH B 06pa30BaTeJbHOM MOJIMTHKE OHU He 3aUMCTBOBAJIH, NOCKOJIBKY BBIXOMJIN Ha PaboTy
10CJIe MOJIy4eHHs cpeiHero o6pa3oBanus). YacTb HHAMBH/IOB MO-IIPEXHEMY 3aMMCTBYET CpeJ-
CTBa /i/151 OI/IaThI BeICLIEro o6pa3oBaHus. Cipoc Ha 3aeMHble CPe/ICTBA CHAavYa/la pacTeT BBUAY
3HAYUTEBHOIO YYacTHs HacesleHHsl B MOJIydeHUH BbICLIero o6pasoBaHusl. Korja Bce MUHAUBU-
Jibl TIOJIy4al0T BO3MOXKHOCTb YYUThCS OeCIIaTHO, CIIPOC Ha 3aeMHble Cpe/iCTBa CTAHOBUTCS OT-
HOCUTEJIbHO MeHbIIIE, I0OCKOJIbKY UM 6OJIblle He HY?KHO BHOCUTB ILJIaTy 3a 00y4eHHe, U OH 00Y-
CJIOBJIEH UCKJIIOUHTE/IbHO IOTPEeOUTENbCKUMH pellleHUsIMU HHAUBUAOB. KpoMe Toro, yBenyu-
BAIOTCS U COEpEKEHHsT B3POCJIbIX UH/IMBH/IOB, TIOCKOJIBbKY, OJYYHUB BbICLIee 06pa30BaHUe, OHU
HMMeEIT 60Jiee BICOKUU 0X0M U 60Jiee BLICOKHE COepeXeH s, YeM UHAUBHU/IbI 6€3 BBICIIETO
o6pasoBaHusl. B pe3ysibTare felicTBUs 3THX 3¢ EKTOB NPOLEHTHAs CTaBKA HAYWHAET CHIKAThCS.
Bcneg, 3a 3TUM MPOMCXOJUT POCT UHBECTUIMH, KAIUTaJI0BOOPYKEHHOCTH, POCT CIpoca Ha TPYZ,
YTO BeJIeT K pOCTY PAaBHOBECHOM CTaBKH 3apabOTHOM MJIaThl Ha eJUHUIly 3P PeKTUBHOIO TPyAa.

B npyrom xkpaiiHeM cjy4dae, KOr/Ja BCe JONOJHUTENbHbIE IOCTYIJIEHHUs B OI0JKET B HO-
BOM PaBHOBECHH BO3BPALAIOTCS HACEJEHHI0 06PAaTHO B Ka4eCTBE TPAHCPEPTOB, JOCTUTAETCS
HauO6oJIbIINM npUpocT notpebsenus (+9,7%), uaBectunuit (+8,1%), Boinycka (+7,1%) u gosu
JItoJiel ¢ BbICIIMM o6pa3oBaHueM (BbIpacTaeT Ao 60,7%) (Tab.s. 7). B jaHHOM ciyyae Ha [j0J110
JIIOZled C BBICIIMM 00pa30BaHKEM OKa3bIBAET BJIMsIHHE He TOJIbKO KOJIMYEeCTBO O0/KETHBIX MECT.
BoJlee BbIcOKHe TpaHCPePThI CHIKAIOT JUCIEPCUIO PACIO/IaraeMoro 0Xo/a, YTO MOXKeT IM0JI0-
»KUTeJIbHO NOBJIMATD Ha pellleHHhe HEKOTOPbIX HECKJIOHHBIX K PUCKY HHJIUBU,0B O OJy4YeHUH
BhICIIEr0 06pa3oBaHusl. Takke 6oJiee BLICOKMM YPOBEHb TPAHCPEPTOB MOXKET CIIOCOOCTBOBATH
HAKOIUIEHUIO KalKTaJ/Ia U3-3a POCTa COepeXeHU HHANBU/IOB, CJ1a00 IUCKOHTUPYIOIIUX OyAyIIee,
YTO, B CBOIO O4€epe/ib, OKa3bIBAET MTOJIOXKUTENBHOE BO3/IENCTBHE Ha NPe/ie/IbHbIN IPOAYKT TPY/a,
CTaBKY 3apab0THOM N/1aThl U OT/Aa4YU OT 06pa30BaHUS.

CueHapuii ¢ PUKCUPOBAHHOM CTPYKTYpPOU O10/KeTa NIpe/iCTaBJ/IsIeT cO60M HEKOTOPYIO MPo-
MEXYTOYHYIO CUTyaL[1I0 MEX/y PACCMOTPEHHBIMHU JIByMsl KPaWHUMHU C/Iy4yasiMU (Tab61. 6). B aTom
CLieHapH1H JI0JIs1 JII0Jled ¢ BBICIIMM 06pa3oBaHMeM BbIpacTaeT A0 59,2%, NoTpebsieHue YBeJUYH-
BaeTcs Ha 7,1%, uuBecTHLMU Ha 7,7%, rocyapcTBeHHbIe pacxobl Ha 6,7%, Beilyck Ha 6,7 %.
B faspHERIINX CUMYISIIMAX Mbl 6Y/IeEM OCYILeCTBJISTh aHaIM3, UCII0JIb3Ysl BAPUAHT C COXpaHe-
HUeM QUKCUPOBAHHOU CTPYKTYPbI OI0/KETA, IPU KOTOPOM J0J151 TOCYJapCTBEHHBIX PacX0o/I0B
B BBII 6yzeT coctaBasaTh 18,2% (Tab.1. 6).
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Jlanee nmpoaHa/M3upyeM, Kakoil BbIOOp GYAYT JieslaTh UHIUBH/IBI, €CJIM 06pa30BaHMe CTa-
HET COBepIIEeHHO GeCIIaTHBIM /ISl BCeX U MPUPOCT KOJIUYECTBa 6I0/P)KETHBIX MeCT 6yeT ¢u-
HaHCHPOBATbCS 3a CYeT NayllaJbHbIX HAJOroB. PacyeThl OKa3bIBAIOT, YTO IIpeOCTaBIEHHE
BBICIIEr0 0Opa30BaHus, PUHAHCUPYEMOTO IIEJTMKOM 32 CYET OI0/KETHBIX aCCHTHOBAHHUH, He MPH-
BOJIUT K CUTYaLUH, B KOTOPOM BCe UH/MBU/IbI BEIOUPAIOT MOJIy4eHHe BhIciiero o6pasoBanus. J[o-
JIsl JIIOJIeH ¢ BBICIIMM 00pa3oBaHUEM B 9KOHOMHUKE BbIpacTaeT MakcuMyM Jo 60,7%. JlaHHbIHI
pes3yJIbTaT BIOJIHE COTJIACYyeTCsl C peaJlbHOM cuTyalyeH, KoTopas HabJoAaeTcss Bo PpaHuuy.
O6pa3oBaHue Bo PpaHIMY B yHUBEPCUTETAX SBJISETCS IPAKTHYECKU GeCIIaTHbIM, O/JHAKO B
3TOMU CTpaHe J0JIs JIIOJEH C BBICIIUM 00pa3oBaHUeM He mpeBkbiinaeT 50%.

Taxoii BbI60p HHAMBU/IOB OO'BSICHSIETCSI HECKOJIBKUMHU NMPUYMHAMHU. Bo-niepBhIX, reTepo-
reHHOCTb 110 TapaMeTpam 0 U f IPUBOAUT K TOMY, UTO B OZJMHAKOBBIX 3KOHOMHYECKHX yCJIO0-
BUSX U IIPY OJMHAKOBBIX CIIOCOOHOCTSX JIIOAU MOTYT HPUHUMATh pa3Hble PeleHHs O oJyye-
HUU BBICIIETO 06pa30BaHHUsl. ITH TapaMeTpPhbl XapaKTEPU3YIOT NPEAIIOYTEHUS HHUBU/IOB.

KoadounueHnT B xapakTepusyeT MeKBpeMeHHbIe IpeANoYTeH s HHAUBU0B. HU3KUi
ko3dduueHT  03HAYAET BHICOKYIO CTelleHb AUCKOHTUPOBaHUs OyAyluero. [[pyrumMu coBaMy,
NpeANoYTeHUS UHAUBU/IOB B 00JIaCTH NMOTPEGIEHUsT CMEIEeHbl K HACTOALIEMY, OHM GOJIbIIe
LIEHAT TeKyllee noTpebseHue. [[py MPUHATHN pelieHUsT MHAUBU/BI 60JIbliIee 3HAYEHHUE TPH-
JAI0T U3Jep>KKaM Ha MoJiydyeHre 00pa3oBaHus (Jaxe B C/Iydae MOJHOCTbIO 6eCIIaTHOTO o6pa-
30BaHUS CYLIECTBYIOT aJIbTEPHATUBHbIE U3/EPXKKU B BH/IE YIYIIIEHHBIX BO3MOXKHOCTEH — UH/U-
BUJ, MOT Obl paboTaTb BMECTO MOJIyYeHUs 00pa30BaHus1), KOTOpPbIe IOHECYT B OJKalieM Oy-
JyLlieM, U MeHblllee BBITO/laM — KOTOPbIe /YT UX B OTJaJleHHOM 6yayuieM. /s HHIUBU/IOB,
NpeAToyTeHUs B IOTPe6IeHHH KOTOPhIX CMellleHbl K HacToslleMy, 10JlydeHHe BbIClIero o6pa-
30BaHUS MOXKET He NPeJCTaBAATb HHTEPEC.

[Tocko/IbKy B JAaHHOM MO/ UCIoJIb3yeTcsl GyHKUMs nosie3HocTy BuAa CRRA, koadpdu-
IIUEHT O MOXXHO pacCMaTpUBATh C ABYX CTOPOH: KaK CTAaTHYECKYIO U KaK AUHAMMUYECKYIO Xa-
pPaKTEPUCTUKY NpeAIoYTeHUH HHAUBUAOB. C 0JHON CTOPOHEI, OH ONpe/ieisieT B3aUMOCBA3b
TPaeKTOPHUU NOTpebIeHUs U cOepeKeHUH HHAMBH/IA C IPOLEHTHON CTaBKOM B paMKax Mex-
BpPEMEHHOI0 3aMellleHHs] TOTpebieHrs (JuHaMUYecKasl XapaKTepucTrka). C Apyroi CTOpPOHBE,
OH XapaKTepPHU3yeT ero NOBeJieHNE B YCJIOBUSAX PUCKA U HEONIpeJeJIEHHOCTH (CTaTU4ecKas xa-
pakTepurcTHKa). [I0CKOBKY NpeArnoiaraeTcs, YTo MHAUBH/bI HECKJIOHHBI K PUCKY, a UX 6yAy1as
TpaeKTOpHs 3apab0OTHOM IJIaThl — C/ydyaliHas BEJUYHHA, TO PU BbICOKOM K03 duireHTe 0,
YKa3bIBaIOILEM Ha BBICOKYIO CTENIEHb HECKIIOHHOCTH K PUCKY, OHH, IIPH MPOYUX PABHBIX yCJIO-
BHUSIX, HE BbIOEPYT I0JIyYeHHe BBICIIEr0 06pa30BaHMUs.

PaccMoTpuM nospo6Hee BiIMsIHUE HeoNlpe/le/IeHHOCTH Ha BbIOOP MHUMBUJIAMH YPOBHS
o6pazoBaHusl. [I0CKOIBKY MHAMBU/BI HECKJIOHHBI K PHUCKY, YBEJIMYEHHE CTaH/IAPTHOTO OTKJIO-
HeHHs OyayIiel 3apab0oTHOH MJIAThI HHUBHU/IOB C BBICIIUM 06pa30BaHUEM OyAEeT 0Ka3bIBaTh
HeraTHBHOE BJIMSIHUE Ha UX pelleHHe 0 MOoJyYeHHUU BhICLIEro 06pa3oBaHus, 4YTo 6yJeT Hera-
THUBHO BJIMSITh U HA OCHOBHbIE MAKPOIKOHOMUYECKHE NIOKasaTeu (TabJ1. 9).

YBesimdeHue pa3dbpoca 3apaboTHOM IIaThl HHAUBHU/AOB C BBICIIMM 00pa30BaHUEM OKa3bl-
BaeT JleCTUMYJIMpYIOllee Bo3/elcTBUe Ha HAKOIJIEHHE YeJI0BeYeCKOro KaluTasa, YTo CorJia-
CyeTcs C pe3y/bTaTaMy, NOoy4eHHbIMU B paboTe [Levhari, Weiss, 1974]. [lockosibKy 3apaboT-
Hasd IU1aTa JyIsi 000MX YpOBHel 06pa3oBaHMsl II0/IBEpXKeHA CIy4alHbIM LIOKaM, BaXKHOE 3HaUeHHe
npuobpeTaeT COOTHOLIEHHWE JUCIEPCUH 3apabOTHBIX IJIAT JJIsl K&K/Oro YPOBHS 06pa30BaHMUS.
Ecnv uHAMBU/BI HECKJIOHHBI K PHUCKY, @ MX 3apab0oTHas IJIaTa 110c/e OKOHYaHUs O0y4YeHuUs B
By3e UMeeT OTHOCUTEJIbHO GOJIbIIMK pa3bpoc, 4eM y UHAMBH/IOB CO CPeJHUM 00pa3oBaHUEM,
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3TO GYZET CAYKUTh CAEPKUBAIOIIUM (GaKTOPOM /IJIsi UHBECTUIUH B YeJI0BeYecKHi KanuTasl. U3
pacyeToB, NpPeJCTaBJEHHBIX B TabJ. 9, CeAyeT, YTO YBeJUYEHHE CTAHJAPTHOTO OTKJIOHEHHS
3apaboTHOM IJIAThI AJ1s1 UHAUBUJIOB C BBICIIUM o6pa3oBaHueM Ha 1% cokparaet BBII Ha 0,4%,
yBesindeHue Ha 5% cokpamaet BBII Ha 1,7%. 3TO IPOUCXOAUT MOTOMY, YTO YaCTh HECKJIOHHBIX
K PUCKY MH/IUBHU/IOB B YCJIOBHSIX POCTA HEONIPEEJEHHOCTH B OTHOLIIEHUH Oy AyIel 3apaboTHOU
IJIAThI NPEZIOYTET He NoCTynaTh B BY3, okoHUaHHe KOTOPOTo He rapaHTUPYET UM BbICOKOU
oTAauu B 6yayuieM. Jlosisl Jito/iel ¢ BLICHIUM 06pa30BaHUEM COKPALIAETCS, YTO O3HAYAET CHUDKe-
HUe KOJIMYECTBA BBICOKOKBAJIMUILMPOBAaHHOIO TPYAA B 3KOHOMHUKE, 2 BMECTE C HUM U BCEX CO-
CTaBJISIIOLIMX BBIMYCKA — NOTPeOJIeHNs], THBECTHUIUH, FOCYAapCTBEHHbBIX PACX0/I0B (BCJIEACTBUE
60J1ee HU3KHUX HAJIOTOBBIX COOPOB).

Ta6smna 9.

BiiMsiHU e BeJIMYMHBI CTAHAAPTHOT'0 OTK/IOHEHUA 3apaGOTHOM IJIaThl UHAUBUAOB
C BBICIIUM O06pa30BaHUEM

H3meHeHnue U3menenue H3meHneHnue HsmeHeHue HsmeHneHue Usmenenue
CTaHJApPTHOTO | JAOJIH JI0jel YPOBHSA YPOBHS YPOBHSA ypoBHs BBI],
OTKJIOHEHUA C BBICIIAM NnoTpebJieHUs], | UHBECTUIUH, | TOCYAapCTBEHHBIX %
3apaboTHOI | o6pa3oBaHHEM % % pacxo/ 0B, %
IJ1aThl B paBHOBECHH,
JUISl UHJIMBU- ILII.
JIOB C BBICIIUM
06pa3oBaHUEM
G
+1 -2,2 -0,5 -0,0 -0,4 -0,4
+2 -4,1 -1,0 -0,1 -0,7 -0,7
+5 -8,8 -2,0 -0,5 -1,7 -1,7

HcmouHuk: cocTaBJieHO aBTOpPaMH.

OaHUM U3 CIOCOOOB CTUMYJIMPOBAHUS] HHBECTULIMH B YeJIOBEYECKUU KAaUTAJT MOXeT
CJIY>KUTh MEXaHU3M paclipe/ie/IeHHs CyMMbI GI0/PKETHBIX aCCUTHOBAHUH. PacCMOTpUM CLieHapUH,
B KOTOPBIX rocyiapctBo nokpeiBaeT He 100% pacxo/10B Ha 06pa30BaHue, a JIULIb HEKOTOPYIO

4acThb T, . Torpa Ta ke cymMa GrO/PKETHBIX aCCUTHOBAHUM MOXET ObITh IPeJLoCTaBieHa 60JIb-

1IeMy KOJIMYECTBY JIIOJIEH, KaXKIbIH IOyYUT MEHBIIYI0 KOMIIEHCALMIO, OIHAKO JJ/Is1 YaCcTH Hace-
JIEHUSI 3TOT0 OyZeT JOCTaTO4HO, YTOObl U3MEHUTb UX BEIOOP OTHOCHUTE/IBHO XKeJIaeMOro YPOBHS
o6paszoBaHus (Tabs. 10). Kak u paHee, Mbl paccMaTprBaeM BapHaHT, P KOTOPOM T'OCYZjapCTBO
CTPEMUTCS MOJJEePKUBATD CIOKHBLIYIOCS CTPYKTYPY GIO/PKETA C rOCYAapCTBEHHBIMH Pacxofa-
MU Ha ypoBHe 18,2%.

[IpenocrtaBieHue 50-npoieHTHON CKU/KU Ha 06ydyeHre BMecTo 100% nmoKpwITHS pac-
XOJ10B, COTJIACHO MO/IE/IbHBIM pacdyeTaM, MOXKET [T03BOJIUTh YBEJUYUTD JIOJII0 JIIOJEH C BbICIIUM
o6pazoBaHueM Ha 0,8 n.m., ypoBeHb notpebsieHus Ha +0,3% u BBII Ha +0,3%. UuauBuabl ¢ 60-
Jiee BBICOKMMHU GassiaMu EI'J, ckopee Bcero, 6yiyT roToBbI 110J1y4aTh BbiClilee 06pa3oBaHue Jia-
’Ke B cJIy4ae, eCJIM OHO He SIBJISIETCS MOJIHOCTBIO GeCIIaTHBIM /I HUX, IOCKOJIBKY OHH OXKHJa-
10T 60Jiee BBICOKYIO OT/A4y OT MOJIY4eHHs BbICIIEro 06pa3oBaHus BBUAY 00salaHusA GoJiee
BBICOKMMM CIOCOOHOCTSIMU. [Ipy 3TOM HEKOTOpbIe MHAUBU/IBI C 60siee HU3KUM OasljlaMH, KOTO-
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pble paHee He IoJIydaJsd CKUAKY U ObLIN BbIHY?>KI€EHBI [IOKPbIBATH NNOJIHYI0 CTOUMOCTD 06y‘le-
HUdA (BCJ’Ie,Z[CTBI/Ie qero InoJiydeHue BbICIIero O6p330BaHI/IH He ObLJI0 3KOHOMHUYECKH I_LEJIECOO6-
PAa3HBIM AJiA HI/IX), Tenepb NPpeANnOYTYT I10J1y4aTh BbICHIEE 06pasoBaHHe, IMNOCKOJIBKY OHO CTaHO-
BHUTCA ME€Hee JOPOroCTOALIUM.

Tao6smmna 10.
PeaKuml OCHOBHBIX MAKPO3KOHOMHUYECKHUX nokKasareJieu
Ha UBME€HEHHeE B pa3dMepe GIOA)KeTHbIX aACCUTHOBaHUM
KomneHcanus HN3meHeHUe HN3meHeHue | W3meHeHHe HW3meHeHune |HM3MeHeHHe
IJIaThI J0JIU JIIoJier YPOBHA YPOBHA YPOBHS rocy- YPOBHA
3a o6pa3oBaHUe C BBICIIUM noTtpebJie- | MHBECTULUH, | JAapCTBEHHbIX BBII, %
3a cyeT GI0/PKETHBIX | 0O0pa3oBaHHEM Hus, % % pacxozoB, %
cpeacts, % B paBHOBECUH,
ILII.
T, = 0,75 0,1 0,1 0,1 0,1 0,1
Tt =0,5 0,8 0,3 0,3 0,3 0,3

p

HcmouHuk: cocTaB/ieHO ABTOpPaMH.

4.3. BiMsiHMe HAJIOTOB HA PaBHOBECHO€ COCTOAHHUE JKOHOMMUKH,
B TOM 4YHUCJIe JO0JII0 JI/Jel ¢ BBICIIUM 06pa3OBaHﬂeM

[lycTh TrOCYZapCTBO peliaeT YBEJIUYUTD OHY U3 HAJIOTOBBIX CTABOK (Ha TPY/[0BOH Z10X0/,
notpe6sieHne, NIPUGLLIL U 110 COLMAIbHBIM MJIaTeXaM), YTO6bI MPOHUHAHCUPOBATD YBEJIH-
YeHHe HENPOU3BOAUTENbHBIX FOCYAapCTBEHHBIX pacxooB®. B Mo/iesid yYUTHIBAIOTCA CTABKU
HaJlora Ha TpyZlI0BOH Jjoxoz (T, ), noTpebJieHue (T, ), KamuTau (T, ) ¥ CTaBKa MO COLMAIbHBIM

OTYHC/IEHUsIM (T /).

Pe3ysbTaThbl MOJIeIMPOBAHUS IPEACTABIEHBI B Ta6JL. 11.

Ta6auna 11.
Peakuus 3H/JOreHHbIX IepEMEHHbIX MOAE/H
HAa UBMEHEHHE HAaJIOTOBbIX CTABOK
CTaBKH Hajlora AC Al AG AY Ah
% Lw | L | Shw
C I G Y
1, =0,21 -0,8 0,0 2,7 0,0 0,0
T =0,22 1,6 0,0 5,4 0,0 0,0

6 K Henmpou3BOAUTEJIbHBIM TOCYAAPCTBEHHBIM PAcX0/jaM B 3KOHOMHYECKOH TEOPUH OTHOCAT Te pac-
XO/1bl, KOTOpble He CBA3aHbl WM CBSI3aHbl C1a60 ¢ yBeJMYEeHHEM COBOKYNMHOH pakTOPHON MPOU3BOAHU-
TeJIbHOCTH (pacxo/ibl Ha HAllMOHA/IbHYI0 000POHY, TOCyJapCTBEHHOE yIIpaB/eHHe, TPAaBOOXPaHUTE/IbHYIO
JleITeJIbHOCTb CBepX YPOBHS, HE06X0JUMOTO /11 HOPMa/IbHOTO QYHKIIMOHUPOBAHHUA IKOHOMHKH).
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OxkoHYaHue TabJs. 11.

CTaBKHM HaJsora %’% %’% %’% %’% Ah
1,=0,25 -4,0 0,0 13,1 0,0 0,0
t,=0,14 -0,9 -0,6 2,1 -0,3 -0,4
t,=0,15 -1,8 -1,3 4,1 -0,6 -0,7
t,=0,18 -4,4 -3,2 10,1 -1,5 -2,0
t,=0,31 -0,6 -0,4 1,4 -0,2 -0,2
t,=0,32 -1,2 -0,8 2,7 -0,4 -0,5
t,=0,35 -2,8 -2,1 6,6 -0,9 -1,3
T, =0,21 -0,1 -0,3 0,4 -0,1 0,1
1, =0,22 -0,2 -0,6 0,7 -0,1 0,3
T, =0,25 -0,5 -1,5 1,9 -0,3 0,7

AC Al .
HpumeliaHue: 7 — USMEHEeHHEe YPOBHA l'[OTpe6J'IeHI/IH B %; T — USMEHeHUA YPOBHA UHBECTHULIUU B

AG AY
%; —— - U3MeHeHHUe yPOBHHA rOCyAapCTBEHHBIX PacxooB B %; 7 - usMeHeHue ypoBHs BBII B %;

Ah - usmeHeHue A0JIN mo,qeﬁ C BbICIIUM O6paSOBaHI/IeM B IPOLEHTHLIX MIYHKTAaX.

HcmouHuk: cocTaBieHO ABTOpPaMH.

YBesMueHue HaJOroBOW CTABKH Ha TPYJ0BOH foxoj (T,,) ¥ CTaBKH MO COLMAJIBHBIM
OTYHCJIEHUSM (T / ) BEAYT K COKpAILEHUIO J0JIH JIFO/IEH C BBICIIMM 06pa30BaHUEM B SKOHOMHUKE.

OZHOBpPEMEHHO C 3TUM CHIKAIOTCS] COBOKYITHOE MOTPeBJIEHUE, UHBECTUIUHU U BBIMYCK. YBeJIU-
YeHHe 3THUX CTABOK CHIDKAET OT/AAYY OT BBICUIETO 00pa30BaHUS, BCJIEACTBUE YEro MEHbIIIE UH-
JMBUJIOB NPEJNOYTYT YIYUTHCSA U OGIIUNA YPOBEHb IPOMU3BOJUTENBHOCTH TPY/la CHU3UTCS. YBe-
JIM4YeHHe CTAaBKH HaJIora Ha KaluTasl, HAallPOTUB, CO3/1aeT JONOJHUTENbHbBIA CTUMYJI JJIS1 TTOJTY-
YeHHs1 00pa30BaHUSA, CHIDKAA OT/auy OT KaluTasa U JieJiasi MpUBJIeKaTeJbHee HHBECTUIIUU B
YyeJIOBeUEeCKUH KalUTaJl, YTO YBEJUYUBAET JOJII0 JIFOJel C BBICIIUM 00pa30BaHUEM B SKOHOMHU-
Ke. PoCT cTaBKH HaJiora Ha MoTpebJieHre He OKa3bIBAeT BJUSIHUSA HA JI0JII0 JIOJIEN C BBICIIUM
06pa30BaHUEM, UHBECTHIMU U BbINyCK. [[porcXoAUT Mepepacnpe/ie/ieHue YaCTHOro noTpebiie-
HUS B CTOPOHY TOCY/IJapCTBEHHBIX PACXO/I0B HA KOHEYHOe MoTpebsieHne. TakuM 06pasoM, ¢ TOY-
KH 3peHHs CTUMYJIOB HHBECTUPOBAHUS B YeJIOBEUECKHH KanmuTal GUHAHCUPOBAaHUE HEMpPOU3-
BO/JIUTEJIbHBIX FOCYIApPCTBEHHBIX PACXOOB 32 CUET Haslora Ha MoTpeb/ieHre UK HaJlora Ha Ka-
MUTaJ ABJSETCI 60Jiee IPeOYTUTENbHbBIM, YeM 33 CUET HaJIOTOB Ha Tpy/. Hasor Ha motpe6-
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JleHUe BeJleT K 60JIblIEMY COKpaLleHUI0 TOTPebJeH s, YeM Ha/Ior Ha IPUObLIb, HO He BeJEeT K
NaJieHUI0 YPOBHSI MHBECTULIMH U BBIMYCKA. YBeJU4YeHHe Halora Ha NPU6bUIb COKPAIAeT UHBe-
CTHUIVH, TOTPeOJIEHNE U BBIMYCK. YBEJMYEHHE HAJIOra COMPOBOXKAAETCS GOJIbIIUM CHIKEHUEM
NoTpeO6JIeHUs] U UHBECTUIIUH, YTO MOXKET MMPUBOJUTh K CHIXKEHHUIO BBINYCKa, HECMOTPS Ha pac-
TYILYIO J0JI0 JIFOJIel C BBICIINM 06pa3oBaHHeM. TakuM 06pa3oM, yBeJUIeHHe HAJIOTOBbBIX CTa-
BOK BeJIeT K U3MEeHEeHUSIM B MOBeJIEHUHN UHJUBHU/IOB OTHOCUTEBHO BbIOOpA YPOBHS 06pa3oBa-
Hus. Eciiv ono/IHUTeIbHbIE HAJIOTOBbIE TIOCTYIJIEHUS] HAIMPABJSIIOTCS Ha HENPOU3BOAUTE b-
Hble TOCyJapCTBEHHbIE PACXO/bl, @ HE B CEKTOP 00pa30BaHUs, 3TO BeIeT B GOJIbILUHCTBE CIyva-
€B K Ia/IeHHUI0 OTPeObIeHUs JOMOX035IMCTB, UHBECTULUH U BbINYyCKa.

4.4. MopaeJsib C 3HJOTeHHbIMHU TEMIIAMHU POCTa

Ba3oBblil BApHAHT MO/Ie/IM CTPOUJICS Ha NPeANoJIoKeHUH, YTO A0Js JItoJel ¢ BBICIIUM
obpa3oBaHHEeM BJIHMAET HA YPOBEHb YeJI0BeYeCKOro KaluTajla B 9KOHOMUKE, HO He 0Ka3blBaeT
HeIoCpe/CTBEHHOI0 BJIMAHHA Ha YCTOMYMBBIE TEMIIbl 3KOHOMHUYECKOTO POCTa. JIpyrMMH cJio-
BaMH, 3KOHOMHMKA C G6OJIBIIMM YHCJI0M HHIUBUJIOB C BBICIIMM 06pa3oBaHHEM OYZET UMEThb 60-
Jiee BBICOKHH ypoBeHb BBII, moTpe6ieHrs, ”HBECTHUIIMH U KallMTa/Ia 33 CYET UCIIO0JIb30BAHUS B
MPOU3BO/ICTBEHHBIX MpoIeccax 60sblIero 06 beMa 3pPeKTUBHOrO TPy, HO B IOJITOCPOYHOM
nepuo/ie JaHHasi 3KOHOMMKA OY/leT pacTH TeMHU ke yCTONYHUBBIMU TEMIIAMHU, UTO M 3KOHOMMKA C
MEeHBIIINM YHCJIOM UHAUBHU/OB C BBICIIMM 00pa3oBaHHeM. OJHAKO BIHUsTHME SKOHOMUYECKOMH I0-
JINTUKHY Ha TEMIIbI POCTA B KPATKOCPOYHOM U CpeIHeCPOYHOM IepHOo/iax HeHyJ/IeBOoe U3-3a HeoOb-
XOJJMMOCTH OCYILleCTBJIEHHS NIEPEX0/A IKOHOMUKH U3 OJHOTO JI0JITOCPOYHOI'0 PAaBHOBECHS B
ZApyroe. TakuM 06pa3oM, MPOBOAUMbIE MePbl 3IKOHOMUYECKOU MOJUTHUKH, OKa3bIBAIOLIe BJIHS-
HUe Ha JI0JI10 UHAVBU/IOB C BBICIINM 06pa30BaHHEM, MOI'YT UMEThb BO3/IeCTBHE Ha JI0JIr0CPOY-
HbIM YpOBeHb 3KOHOMHUYECKOH aKTUBHOCTH U JI0JITOCPOYHOE 6/1arocoCTOsIHME IKOHOMHUYECKHX
areHTOB, Ha KPaTKO- U CpeJjHeCPOYHbIe TEMIIbI POCTA, HO He Ha J0JroCPOYHble TeMIIbI POCTa
3KOHOMHKH.

Jlanee paccMaTpuBaeTcs APYrodl BapHuaHT MOJieJIMPOBAaHUSA B3aUMOCBA3M 3KOHOMHUYe-
CKOTO POCTa C YeJIOBEYECKUM KaIlUTAIOM, B KOTOPOM /[0J1s1 MHAMBH/IOB C BBICIIMM 00pa3oBa-
HUEM BJIMSIET He TOJIbKO Ha YPOBEHb YeJI0BeYeCKOIo KaluTasla B 3KOHOMHKE, HO U Ha BEJIMYUHY
YCTOWYMBBIX TEMIIOB POCTa M3-3a HAJW4Us TeX UM UHBIX BHEIIHUX 3ddekToB. B Mosenu uc-
M0JIb3yeTCs CJe/yoliasi 3aBUCHMOCTb TEMIIOB YCTOWYMBOIO POCTa Y OT JIOJIH JIIOJIeH C BbIC-
UM 06pa30BaHUEM B CTAl[HOHAPHOM paBHOBecuH A (5):

(5) Y=Y, +ph.

B siuTepaType 0TCYTCTBYeT KOHCEHCYC OTHOCUTENbHOIO TOTO, BJAUSAET JIM 3TOT NOKa3a-
TeJIb ([10J151 JII0Zled ¢ BBICIIMM 06pa30BaHMEM) Ha TEMIIbI 3KOHOMHYECKOro pocTa. Psj ucciefo-
BaHHUH B 006JIaCTH 4YesIOBEYECKOI0 KanuTajla [oKa3blBaeT HeONpaBJaHHO BbICOKHE 3HAYEHUs
atoro koa¢dunnenTa. Hanpumep, corsacHo oueHke B paborte [Sterlacchini, 2008], caenanHoi
1o peruoHaM EBporbl, yBesinueHue 01 JitoZiel ¢ BbICIIMM 06pa3oBaHreM Ha 10 ILIL yBEJTUYUT
TeMIbl pocTa Ha 3,39%. [lpyrue uccie0BaHUS He NOJIY4Yal0T 3HAYUMBbIX OLIEHOK KO3dPuIeH-
TOB /ISl UHTepecytoleil Hac nepeMenHoi [Wolff, 2001]. TpeTbu oTMeuar0T, YTO KO3GOULIUEHT
CTaTUCTUYECKU 3HAYUM, OJIHAKO OlleHKa 3Toro koaddunueHta Maua [Agasisti, Bertoletti, 2020].
J1s1 ToJlyyeHHOM OLleHKH, ec/IU /0J14 JIIoJeH ¢ BBICIIMM 06pa3oBaHMeEM BbIpacTeT Ha 50 ILI,
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TeMn pocTa BoipacTeT Ha 0,015%. To ecTb faxxe HaceneHue, Ha 100% cocTosiiiee U3 UHAUBU/IOB
C BBICIIUM 06Pa30BaHUEM, HE MPUHECET CKOJIbKO-HUOY/[b 3HAYUTEJbHBIX BBITO/, /1/IS 3KOHOMHU-
YeCKOT0 Pa3BUTHS, TEMII POCTA YBEJUIUTCS HE3HAUUTENBHO, Ha COThIe [10J11 IpoueHTa. Kpome
TOr'0, UMEIOIIHECS OIeHKH CTPOSITCA Ha Pa3/IMYHBbIX BHIOOPKAX: pa3BUThIE CTPAHbI, pa3BHUBAlO-
1mMecs CTpaHbl, CTpaHsbl 102kHee Caxapsl, pernoHbl EBponel no HoMeHkaaType NUTS, pernonsl
Poccuu. MexcTpaHOBBIE OLIEHKU JJAIOT OJUH pPe3yJIbTaT, MeXXperuoHanabHble — aApyroi. CuTtya-
1Sl OCJIO’KHSIETCs ellle U BC/Ie/ICTBUe KauecTBa AaHHbIX. B paboTe [De la Fuente, Doménech,
2006] yka3bIBaeTCs Ha TO, YTO KOHTPUHTYUTUBHbIE Pe3yJIbTaThl B pErpeccUsix C YeJ0BeUeCKUM
KallWTaJOM U NoJly4aeMoe OTCYTCTBHE CBSI3U MeX/y Pa3/IMYHbIMU M3MepeHUsIMHU YesoBeye-
CKOT'0 KalluTaJla U POCTOM MOTYT 6bITh pe3y/IbTaTOM IJIOXOTI'0 KaueCcTBa JaHHBIX.

Panee mbl ipeanosiaraau p = 0,0 (mosist rogeit ¢ BbicIIMM 06pa30BaHKEM He BJIHSIET Ha

YCTOMYHBBIN TEMII pocTa). B yc/I0BUSIX OTCYTCTBUS KOHCEHCyca 10 OBOJY 3HauYeHUs Ko3apdu-
[IUEHTA P Mbl IPOAHAJIU3UPYEM, KaK U3MEHATCS Pe3yJbTaThbl B MOJIE/IN IPU HEKOTOPOM He-

HyJIEBOM 3Ha4YeHHWH 3TOro napametpa. I[lycte Teneps koadpounuent p = 0,1 . Ecu npesnoso-

KHUTB, 4TO J,0J151 JIFOJeH € BBICIIMM 00pa30BaHUEM CO3/A€eT I0JI0KUTENbHbIE BHEIIHUE 3P PEKTHI
Y OKa3bIBaeT BJIMsSHUE HA TeMIIbl 3KoHOMHU4Yeckoro pocra (p = 0,1 ), To npegocrasieHue Goa-

»)KeTHBIX MeCT BCeM UH/MBU/AM, IPOIIeAIMM MUHUMMaNbHbIN opor no EI'3, npuBoauT k yBe-
JIMYEHHIO JIOJTH JIIOJIeH C BBICIIMM 06pa3oBaHueM Ha 14,4 11, 0 CPAaBHEHHIO C yBeJIMYEeHHEM
Ha 18,1 m.m. B cuTyauuu 6a30BOM MO/JIeJIH, KOTA J10Jis JIIOJEN C BBICIIMM 06pa30BaHUEM He
BJIMSIET HA TeMIbI 3KoHOMHYeckoro pocta (p = 0,0 ). [IpouenTtHas ctaBka Beipactaet ¢ 3,0 10

4,6%, a TeMII 9KOHOMHUYECKOT0 POCTa yBeJuuuBaeTcs ¢ 1 1o 2,5%. YBeMuuBIINeCs TEMIIbI
pocTa 0Ka3bIBaIOT MOBBILIAIOLIEE JaBJeHHe Ha IPOLeHTHYIO CTaBKy, B pe3yJ/bTaTe 4ero 6oJee
BBICOKHE TEMIIbI POCTA OKA3bIBAIOT CAEPKHBAIOIee BO3/I€eUCTBUE HA pelleHUs HHAUBU/IOB B
M0JIb3Y IOJIy4eHHs BbICiIero o6pasoBanus. C 0JHOM CTOPOHBI, TOCKOJIBKY B MOMEHT 00y4eHHUsI
WHAMBU/BI He paGOTaKT, OHU HAKAILIMBAIOT JOJITH 110/, BBICOKHH MPOLEHT, YTO CHIKAET MpH-
BJIEKATEJbHOCTD I0JIyYeHHUs BhICIIEro o6pa3oBaHus. C Jpyroil CTOPOHEIL, IpUBeJeHHAs CTOU-
MOCTb BBITO/] OT [10JIy4Y€HHs BbICLIEr0 06pPa30BaHuUs B 3KOHOMUKE C BBICOKMMHU NPOLLeHTHBIMU
CTaBKaMH OKa3bIBaeTcs Hipke. TakuM o6pasoM, eciu KoadounueHt p > 0, BeIIyCK, MOTped-
JleHVe U MHBEeCTHULMU pacTyT 6ojiee BBICOKMMHU TEMIIAaMH B JIOJTOCPOYHOM IepHo/ie U3-3a CTH-
MYJIMPYIOLIUX Mep 3KOHOMHUYECKOH MOJUTHUKH, HO M3-3a POCTA MPOLIEHTHOM CTAaBKU /10151 JII0-
Jieii ¢ BbICUIMM 00pa30BaHUEM YBeJUYMUBAETCS MEHbIIIE, 4eM B criequdukanuu mogeu ¢ p = 0.

5. AHa/iu3 YYBCTBUTEJ/IbHOCTHU PE€3yJIbTATOB MO €/IN
K pacnpeaejgeHuAM HHAUBHUA0B 110 CK/IOHHOCTH K PHUCKY,
npeano4YTeHUuAM 110Tpe611elm;1 BO BpEMCHHU U CIIOCOGHOCTSAM

B HacTos1eM pa3zesie aHaJIM3UPYeTCs YCTONYMBOCTb Pe3y/IbTaTOB IPOBEJEHHBIX pac-
YETOB K BbIGOPY MapaMeTpoB GyHKIMI pacnpezaesenus 0, B u u , Kamu6poBKa KOTOPBIX sIBJISETCS
Hanb6oJiee AVCKYCCHOHHOM B HacTosiIel paboTe. Llesb 3Toro paszena — NposeMOHCTPUPOBATh
YYBCTBUTEJBHOCTb PE3Y/IbTATOB CLEHAPHOT0 MO/IEJIMPOBAaHUs K BHIOOPY NapaMeTpOB reTepo-
TreHHOCTH MHJUBU/IOB (110 CKJIOHHOCTH K PUCKY, TPeANOYTEHHUSM BO BpeMEHH U CIOCOGHOCTSIM).
Ecnu pe3ynbTaThl 0Ka3bIBAKOTCS YYBCTBUTENBHBIMH, TO 6€3 KOPPEKTHOr'O y4yeTa reTeporeHHo-
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CTH B PacCMaTPHUBaeMbIX aclleKTax HUKaKHe OLleHKH ClieHapueB U3MeHeHHs 00pa30oBaTebHON
HOJIMTHKH HE MOTYT GbITh a/leKBaTHBIMHU.

O6paTrMcs K KpalHEMY C/Iy4alo M PEAIOJI0KHM, YTO paciipesiesieHHe TapaMeTpoB paB-
HOMepHO. B 6a30BOM clieHapHH Mbl HCIOJIb30BaJIN YCEUeHHOEe HOPMa/IbHOE pacnpe/iesieHue Ha
otpe3ske [0, 300] ass 6amnoB EI'3, 6eTa-pacnpesiesieHre ¢ MaTeMaTUYeCKUM OXHUAaHUeM 3,67
u aucnepcueit 1,44 Ha otpeske [1, 10] g1s napamerpa 0 u 6eta-pacnpesieieHre ¢ MaTeMaTHde-
ckuM oxxusianuem 0,97 u qucnepcueit 0,01 Ha otpeske [0,9, 1] ans napamerpa 3. Tenepsb moove-
PeJIHO MPEJIOJIONKIM, ITO pacnpe/enenue 0, 3atem P u, HakoHew, 6anioB EI'D paBHOMepHO.

Panee MbI paccMaTpUBa/lM TPU ClieHapHUs O10/KeTHOW MOJIMTHKH, B paMKax KOTOPOH ro-
Cy/lapCTBO CTPEMUJIOCH K MO/AepKaHUI0 QUKCUPOBAHHOM CTPYKTYpPBI O610/KeTa, PUKCUPOBaH-
HBIX FOCYZJapCTBEHHBIX PACX0/J0B U QUKCUPOBAHHBIX TPAHCPEPTOB. AHAIU3UPYS YyBCTBUTE/Ib-
HOCTb pe3yJIbTaTOB, JJIs1 KPaTKOCTH Mbl pAaCCMOTPHUM TOJIbKO OJIMH BapHUaHT G0/KETHOH M0JIH-
TUKH — BapUaHT, IPU KOTOPOM I'OCYJJapCTBO CTPEMUTCS K MOAJepKaHUI0 UKCHPOBAaHHOH
CTPYKTYpBbI O10/pKeTa. Pe3ysibTaThl MOJe/IMPOBaHUSA Npe/cTaB/IeHbl B Ta0JL. 12,

Ta6suna 12.
Peaknys 0CHOBHBIX MAKPO3KOHOMUYECKHX ITIOKa3aTe ieil
Ha yBeJINYeHHe KOJIMYeCcTBa 610)KETHbIX MeCT
(duxcupoBaHHas CTPyKTypa Glo:xeTa)
[Py paBHOMEPHOI IJIOTHOCTH pacnpeesieHus napamerpos f3, 0 u 6a/uros EI'd

[lokazaTesb BapuaHT I'panuua ET'3
kaambpokd | 118 | 135 | 160 | 184 | 209 [ 233
W3meHeHUe 10U 1 18,1 16,2 11,9 6,7 1,9 -
JII0/ield C BBICIUMM 2 12,4 11,8 10,6 8,9 6,3 -
00pa3oBaHHEM B 3 14,7 13,7 10,9 6,9 3,0 -
paBHOBeCHH, ILIL. 4 79 6,9 53 3.4 13 _
W3MeHeHHe ypOBHSA 1 7,1 7,0 5,2 3,3 0,8 -
notpe6.enus, % 2 4,2 4,1 3,9 3,5 2,6 -
3 4,9 4,7 3,9 2,7 1,2 -
4 1,8 1,7 1,3 0,9 0,3 -
H3MeHeHUe YPOBHs 1 7,7 7,2 55 3,4 1,2 -
UHBECTULUH, % 2 5,5 5,3 4,7 3,8 2,5 -
3 5,2 4,9 4,1 2,9 1,3 -
4 3,6 3,4 2,8 2,0 1,0 -
W3MeHeHMe ypOBHSA 1 6,7 6,2 4,8 2,9 0,9 -
rocyZiapCTBEHHbIX 2 5,4 53 4,8 4,1 2,9 -
pacxo/i0B, % 3 57 55 4,6 3,2 15 -
4 3,0 2,8 2,3 1,6 0,7 -
H3meHeHue ypoBHA 1 6,7 6,2 4.8 2,9 0,9 -
BBII, % 2 5,4 53 4,8 4,1 2,9 -
3 5,7 5,5 4,6 3,2 1,5 -
4 3,0 2,8 2,3 1,6 0,7 -

IIpumeyarusi: BapUaHT 1 - UCXOAHBINA BapUaHT KaJIMOPOBKH, ONTMCAaHHBIN B pa3fiesie «KaluOpOBKa»; Ba-
pPHaHT 2 - paBHOMEPHOe paclnpe/ie/ieHre napaMeTpa 0; BapuaHT 3 — paBHOMepHOe pacnpe/iesieHue na-
paMeTpa 3; BapHaHT 4 - paBHOMepPHOe pacnpeeseHue 6annos EI'.

HcmovHuK: cocTaB/IeHO aBTOPaMHU.
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W3 pesy/ibTaTOB, Ipe/iCTaB/IeHHbIX B Ta0J1. 12, MOXKHO cZie/1aTh BbIBOJ, O TOM, UTO Hau60J1b-
IIYI0 YYBCTBUTENBbHOCTb JAEMOHCTPUPYIOT U3MEHEHHUs B pacnpeseseHuu 6a/uioB EI'D. Hanpu-
Mep, B 6a30BOM BapHaHTe KaJU6POBKY NPH NOHMKEHUU IpaHulbl 6aioB EI'D a5 npejocras-
JieHUs G10/pKeTHOTo MecTa /10 118 6a/u10B [0S JIF0AeH C BBICIIUM 00pa30BaHHUEM YBeJHMYUBaA-
eTcs Ha 18,1 1.1, Korja Kak npy paBHOMepPHOM pacnpe/iesieHny 6asios ET'3 yBenudenue co-
crasJssieT 7,9 .. B cBoto ouepesp, yBesmuenue BBII B 6a30BoM cuieHapuu coctasisieT 7,6% 1o
CpaBHeHMIO ¢ npupocToM B 3,0% npu paBHOMepHOM pacnpe/ieseHuu 6asioB EI'3. [Ipegnoceii-
Ka 0 paBHOMEPHOCTH pacnpe/ieJleHUi napaMeTpa HeCKJIOHHOCTH K PUCKY U KoaddunueHTa
JIUCKOHTUPOBAHUA JAl0T 6JIM3KHe pe3y/lbTaThl, HO CYIeCTBEHHO OTJIMYAIOLHecss OT 6a30BOTo
cueHapusl. B HUX Kak Zj0J1d JIIOJIed ¢ BBICIIMM 00pa30BaHHUEM, TaK M 3HAUEHHSI OCHOBHBIX MaK-
pornepeMeHHbIX U3MEHSIOTCS B MEHbILEeH CTEeNEHH, eC/IM CPAaBHUBATH € 6a30BbIM clieHapueM. Ta-
KUM 006pa3oM, pe3y/IbTaThl MO/|eJIMPOBAaHUS OKa3bIBAIOTCS YYBCTBUTENbHBIMU K KaJMOPOBKe
napaMeTpOB pacnpe/ie/ieHUH, OTBeYallUX 33 reTeporeHHOCTh UHAMBU/0B. ITO I03BOJISAET
3aKJIIOYUTD, YTO 6€3 KOPPEKTHOI0 y4yeTa reTepOreHHOCTH MHJUBHU/IOB Pe3y/bTaThl OLleHKU
aJIbTePHATUBHBIX Mep MOJUTHKHU B chepe 0O6pa3oBaHus OyyT HeHaJeXXHbIMU. B HacToseM
WCCJIEIOBAHNHU OCYLIECTBJIEHA MONBITKA OTKAJMOPOBATh COOTBETCTBYIOLIME TApaMeTphl Ha OC-
HOBE peJIeBaHTHBIX CTATUCTHYECKUX JAHHBIX. B 4acTHOCTH, 1/ KaJMOGPOBKU pacnpe/iesleHHst
10 CIOCOGHOCTSIM MCI0JIb30BaIUCh 6asuibl 1o EI'D. [lapameTpsl pacnpeseseHus KoappuieHTa
JIMCKOHTUPOBAaHUSI U HECKJIOHHOCTH K PUCKY KaJMOPOBaUCh TAKUM 06pa3oM, YTOObI BOCIIPO-
M3BOJUTD K/II0UeBble 9JKOHOMUYECKHe COOTHOILIEHHS B POCCUICKON 3KOHOMUKe. Takxe NpHU Ka-
JIMOPOBKe JIaHHBIX TApaMeTPOB HUCI0/Ib30Balack HHPOPMALUS U3 CYIeCTBYIOLIMX 10 JaHHOH
TeMaTHKe aKaJleMU4YeCcKUX UcciieJoBaHUHA. COOTBETCTBEHHO, UCII0JIb3yeMasi poLieiypa Kaauo-
POBKH /IaeT OCHOBAHHUS B TOM WJIM MHOM Mepe 10JI1araThCsl Ha Pe3y/IbTaThl MOJIYYEHHBIX OLEHOK.
TeM He MeHee /1151 TOJIyyeHUs 60JIee HAZIEXKHBIX OLIEHOK CJIe/lyeT IPOBOUTD ClleljialbHble UC-
cJlefloBaHus /151 OLleHKHU CTeleHU reTeporeHHOCTH JOMOXO035IMCTB [0 CTPYKTYPHBIM TapaMeTpaM.

W3 TabsuL crefyeT, YTO KOHKpPETHbIE YUC/I0BblE OLIEHKH Pe3y/bTaTOB MO/Ie/IMPOBaHUs
HMeIOT ONpe/ie/IeHHY0 YyBCTBUTEJIbHOCTb K BbIOOPY XapaKTePUCTHK paclipesie/leHus TapaMeT-
pOB reteporeHHocTH. Hanprumep, npu noHmxeHUH rpaHuipl 6auios EI'J, HeobxoanMoil ass
NOCTYIJIEHHUS Ha OIO/pKEeTHbIE MeCTa, 10 184 6a/10B P TPeTheM BapHaHTE KaJIHOPOBKH J10C-
TUraeTcsl HauGOJIBLINKI PUPOCT A0JIH JI0Jel ¢ BBICIIMM 06pa30BaHUEM U BbINYCKa, HAUMEHb-
IIUH - IpYU BTOPOM BapuaHTe. [Ipu 3TOM cHiKeHUe rpaHuLbl o 118 6aioB BeJieT K HAUOO0JIb-
11eMy IPUPOCTY 3THUX e [T0Ka3aTesell Ipy BTOPOM BapHaHTe, HAUMEeHbIIHH — IPU IePBOM.

OfHako pasanyusl MeX/y YUCJIOBBIMHU OlLleHKaMH He SIBJIAITCS KapAUHAJIbHBIMH, YTO
FOBOPUT O NPUMEHUMOCTH pa3paboTaHHON MOJe/IH AJisl OLeHKH CTpaTeruii pasBUTHS CUCTEMbI
06pa30BaHHUs B U/I€0JIOTUH MO/IeJiel 0611ero paBHOBecHs. PacyeTsl, Jo0NM0THEHHbIE aHATTM30M
Ha YyBCTBUTEJBHOCTb PE3Y/IbTATOB, MIO3BOJISAIOT CGOPMHUPOBATH NPEACTABJIEHUS 0 MaclITabe
BO3/IeCTBHSI HA MAaKpPO3KOHOMHYECKHE NTOKa3aTeNH OT TeX UM UHBIX U3MEHEHUH UHCTPYMEH-
TOB 3KOHOMMYECKOH NMOJUTUKH. [I/1s1 norydeHUs 60Jiee JOCTOBEPHBIX YHCI0BBIX OLJeHOK Heo6-
XO0JMMO NMPOBECTH KOMIIJIEKCHbIE HCC/Ie/IOBaHUA 10 OLleHKe TapaMeTpoB QYHKIUK pacnpe/e-
JIEHNS reTepOoreHHbIX NapaMeTpOoB NpeIoYTeHUN HHAUBU/IOB.

OTMeTHM HEKOTOpbIe OrpaHHUYeHHs MoJiesd. Bo-iepBbIX, aHaNN3UpPys IpUBeJEeHHbIE pe-
3yJIbTAThI, HEOOX0AUMO NTPUHUMATh BO BHUMAHHE TO, YTO NPH MOCTPOEHHUU MO/JIEJIM aBTOPbI
CTaTbH UCXOJWIH U3 NPEJIOChIIKK O HE3aBUCUMOCTH NpeANOYTEeHUH HHNBU/IOB, UX yCIleBae-
MOCTH U PbIHOYHBIX CTpaTeruil. Bo-BTOpBIX, B pacCMaTpUBaeMol MOJieIM OTAa4a OT 06pa3oBa-
HUA I0J1arajlach 9K30reHHOW M HeM3MeHHOH. B Moienn He y4UTBIBaeTCs, YTO NPHU NPOBeJleHUH
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CTUMYJIUPYIOLIel NOJUTHUKYU B 06/1aCTH YeJI0BEYeCKOT0 KalluTasla Bce 60Jbllle HHAUBU/OB C 60-
Jlee HU3KUMH CIIOCOOHOCTSIMU 6YAyT M0JIy4aTb 00pa30BaHuUe, UTO IPUBEJET K CHIKEHUIO CpeJi-
Hell 0T/la4y OT 06pa30BaHUs U POCTY JUCIIePCUU 3apab0TKOB HHAMBU/OB C BHICUIMM 06pa3oBa-
HHEeM U, KaK CJIe[ICTBHe, OKXKET CZepKUBalollee BO3elCTBHE Ha HAKOIJIEHHe YeJIOBeYeCKOTo
KalnuTajaa U CHU3UT 3PPeKT OT CTUMYJIMPYIOILel MOJUTHUKH. B-TpeTbux, B MOJiesIb He BKJIIOYe-
HbI pa3/IM4YUs B yPOBHE 3aHATOCTU HHUBHU/OB C pa3HbIM YPOBHeM 06pa3oBaHuUs. BBy ToOrO,
YTO UH/MBH/IbI C HU3KUM YPOBHEM 00pa30BaHUsI UMEIOT 60Jiee BBICOKYIO BEPOSITHOCTD OBbITh He-
3aHATBIMH, UX JJOX0Jbl MOT'YT OBbITh 60Jiee BOJATU/NbHBIL /l15 n3b6erarwuux pyucka MUHAUBU/I0B
TaKHUe YCI0BHS CO34aJyT JAOMOJIHUTENbHBIN CTUMYJI LIS TOJIyY€eHUs BbICLIEro 06pa30BaHusl.

6. 3axk/IloueHue

B naHHOM pa6oTe KanubpyeTcs U MpUMeHseTcsl pe/ioxKeHHas aBTopamu [Llnunesas u
ap., 2023] Mozenb 0611ero paBHOBECHS C MTEPEKPHIBAIOIIIMMHUCA TOKOJIEHUSIMU s PoccuiicKou
deneparyy, Ha KOTOPOH MOXKET OCHOBBIBAThCSI METOWKA OI[eHKU CTPAaTEeruil pa3BUTHUS CHC-
TeMbI 00Pa30BaHUSA B U/IE0JIOTHHU MO/ieJiel 06Iero paBHOBecHs. KilloueBbIMU NPeANnoChlIKaMU
MO/IeJIH, OTJIMYAIOIUMHU ee OT PSJia APYTHX, IBJSIOTCA FeTepOreHHOCTb MHIUBHU/IOB 110 Napa-
METPY HECKJIOHHOCTH K PUCKY, KO3)PUIIMEHTY TUCKOHTUPOBAaHUS U HabupaeMbIM Gassiam ET3.
B Moziesiv o/T4epKUBAETCS], YTO ITH AapaMETPhI SIBJSIIOTCSA BAXKHBIMH GaKTOpaMU IPUHATHUS pe-
IIEHUsI O TIOJTyYEeHUH BhICIIEro 06pa3oBaHus. Ele o/{HOM BaKHOU NMPe/INOChIIKON MOJIE/H SIBJISI-
eTCsl CylleCTBOBaHHE Heolpee/eHHOCTU. YMC/IeHHbIH UMHUTAI[MOHHBIN aHaIM3 BJIUSHUS JUC-
MIEPCHUH 110K JIOX0/10B [T0Ka3aJl, YTO yBeJMYEHHEe 3TOr0 I0Ka3aTeJ il HEraTHBHO BJIMSIET HA J,0JTI0
JIIO/IEH C BBICIIMM 06pa30BaHUEM B 3KOHOMHUKE, TJIe MHAUBH/IbI IBJISTIOTCS HECKJIOHHBIMU K PUCKY.

Ha ocHOBe npe//iocKeHHOU MO/ieJIh MOXKHO HUCC/IeIOBATh PEAKIUI0 KJIHUEeBbIX MaKpo-
3KOHOMMYECKUX [T0Ka3aTesel, TAKMX KaK MOTpebJIeHHe, MHBECTUIIMH, TOCYIapCTBEHHBIE PACXO-
JIbl Y BBIIIYCK B OTBET HA Pa3J/IMYHbIE MEPhI FOCYAAPCTBEHHOU IIOJIMTHKY B 0GJIACTH BBICLIETO 06-
pa3oBaHusl. BpUIM pacCMOTpeHbI pa3IMYHbIE ClIeHAPUU IKOHOMHYECKOU OJIUTHKHU: BblJleJIeHHEe
JIOTIOJIHUTEJIbHBIX JIEHEXKHBIX CPeCTB HA GOpMUPOBaHUE GIO/PKETHBIX MECT B YHUBEPCUTETAX,
peioCTaBJIeHUe CKU/IOK BMECTO GI0/>KETHBIX MECT, MOJTHOCTbI0 QUHAHCUPYEMBIX 33 CYET OO/ -
YKETHBIX ACCUTHOBAHUMH, U3MEHEHHE HAJIOTOBBIX CTABOK M CTPYKTYphI 6roketa. Co3aHue 60JIb-
IIero KOJIMYecTBa 610/ PKEeTHBIX MECT MO3BOJISIET JJOOUTHCS GOJIbLIEN ZI0JIU KBATUDUIIMPOBAH-
HOTO TPYy/a B 3KOHOMHUKE U YBEJUYUTD BBINYCK, a TAKXKE IPyrie MaKpO3KOHOMHYECKHE MO0Ka-
3aTesiu. Pa3paboTaHHasi Mo/iesib 1aeT pPe3yJIbTaThl, HE MPOTUBOPEYalfie IMIUPUIECKUM daK-
TaM U MOJIeJISIM, U3BECTHBIM B SKOHOMHYECKOH TEOPUH.

AHayii3 Ha YCTOMYHMBOCTD OLIEHOK Ha MMpUMepe KaJUOPOBKU paclpesieIeHUH reTeporeH-
HBIX [TAPaMeTPOB M3 PpAaBHOMEPHOI'O pachpezieieHUs IoKa3asl CUJIbHYI0 YYBCTBHUTENbHOCTb pe-
3yJIbTATOB UCCJIEJOBAHUS K BbIGOPY NMapaMeTpoB GYHKLUMH pacnpeseseHUs] NpeAoYTeHUH U
CIOCOGHOCTEN MHJMBU/IOB, UTO YKAa3bIBAET HA HEOOXOJUMOCTb KOPPEKTHOTO yYeTa reTeporeH-
HOCTH B pacCMaTpHUBaeMbIX 33/ja4yax. Mcrnosb3yeMast HAaMU NpoLesypa KaJu6pOBKY B 6a30BOM
BapHaHTe MOJEJH AAeT OCHOBAHUS B TOW WJIM MHOUW Mepe MoJIaraThCs Ha pe3yJIbTaThbl MOJY-
YeHHBIX OIIeHOK. PacueTsl, 0MO/IHEHHBIE aHAJM30M Ha 4YyBCTBUTEJNbHOCTb Pe3yJIbTATOB, MO0-
3BOJISIIOT COOPMUPOBATH MPE/CTABJIEHUs O MacliTabe BO3ZEHCTBUS HA MaKPO3KOHOMUYECKHE
MOKAa3aTeJu OT TeX WU UHbIX U3BMEHEHUH HHCTPYMEHTOB 3KOHOMUYECKOH MOJUTUKU. TeM He
MeHee MPU BIPAbOTKe pPEeKOMEH/Iallui B OTHOIIEHUYU 3KOHOMUYECKOH MOJIUTHUKHU B 06J1aCTH
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BbICIIEr0 06pa30BaHUsI HEOOX0JMMO NIPOBeJieHHe ClleliaJbHbIX UCCIeJOBaHUM, HallpaBJeH-
HBIX Ha YHCJEHHYIO OLleHKYy ITapaMeTpOB pacnpesieleHUl XapaKTepUCTUK NpeAIIoYTeHUH HH-

JUBU/I0B B POCCUHCKON S KOHOMHUKE.

IIpunoxenue 1.

Ta6una I11.

Pe3ysbTaThl OLleHUBAaHUA IAPaMeTPOB METOA0M MaKCUMa/JIbHOI'0 IPaBJ0NoA061s
U Z-cTaTUCTHKHU TecTa KosiMoropoBa - CMUpHOBa

[IpenmeT Koadpounuent Koadounuent PacyeTHas z-cTaTUCTHKA
c/BUra MacuTaba Ju1s Tecta KosiMoropoga -
CMupHOBa

Pycckuit si3b1k 60,71 14,84 0,48
MaTemMaTHKa 43,49 16,12 0,46
dusuka 46,19 13,41 0,70
Xumusa 57,23 19,48 0,33
HWudopmaTuka 61,72 23,12 0,29
Buosorus 53,48 15,67 0,49
HUcropus 50,55 20,02 0,36
leorpadus 55,34 16,22 0,44
AHTTUACKHAN A3BIK 63,38 25,84 0,24
HeMmenkui g3b1k 59,15 28,22 0,30
@dpaHLy3CcKUH A3BIK 71,20 24,59 0,34
Ob61ecTBo3HaHKe 54,61 12,51 0,51
HcnaHcKuM 93bIK 80,68 27,42 0,34
JlutepaTypa 56,22 18,32 0,38

IIpumevaHusi. 3Ha4YeHUE CTATUCTUKU JJIs1 5-POLLEHTHOTO0 YPOBHS 3HAYUMOCTH ZKp = 1,36. Zpacu < ZKp
JUIS1 BCeX MPeIMeTOB, I03TOMY HyJleBasl FMIOTe3a (0 TOM, YTO aMIupHUUecKas QyHKLUs pacnpejeseHus
coBnajaeT ¢ GyHKIMeH HOpMaJbHOrO yCcedyeHHOro pacnpe/esieHus1) He OTBepraeTcs JJs BcexX Mpejame-

TOB.

HcmouHuk: cocTaBeHO ABTOpPaMH.
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This publication is a continuation of the co-authors’ article on the development of an
OLG model with the higher education sector for a representative country where a unified state
exam is taken. The key assumptions of the model that distinguish it from a number of others are
the heterogeneity of individuals in terms of risk aversion, the discount factor, and the Unified
State Exam scores. Based on the proposed model, it is possible to estimate the response of key
macroeconomic indicators such as consumption, investment, government expenditure and out-
put in response to various government policies in the field of higher education. In this part of the
work, numerical simulation is carried out based on the specification proposed by the authors in
the previous article. The paper analyzes various government policy scenarios aimed at stimula-
ting the accumulation of human capital. Scenarios with the state allocating additional funds for
higher education, a different distribution of budget allocations, changes in tax rates and budget
structure are considered. We also analyze the response of variables to changes in the variance of
individuals' wages. The model is calibrated using Russian statistical data. Using the proposed mo-
del, we show the importance of taking microfoundations into account in educational policy ana-
lysis. Analysis of the stability of estimates using the example of calibration of distributions of
heterogeneous parameters from alternative distributions showed a strong sensitivity of the re-
search results to the choice of parameters of the distribution functions of preferences and abili-
ties of individuals, which indicates the need to correctly take into account heterogeneity in the
problems under consideration. Without correctly taking into account the heterogeneity in the
problems under consideration, no estimation of scenarios for changes in educational policy can
be adequate.
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VIIK 332.1

[IporHo3upoBaHUE PerdOHAIBbHON HHPIALMU:
3KOHOMETpUYECKHE MOJETH
WJIM METOAbl MAIIMHHOTO 06y4YeHus?!

bykuna T.B., KamuH /I.B.

B cTaTbe cTpOUTCS MPOrHO3 PETHOHAIBHON HHOJISALMH Ha IPUMepe Cy6bek-
TOB, BXOAAIMX B [IpuBo/mkcKuii pesepanbubii okpyr (IIP0)2 Lens uccaenosa-
HUs — ONIPeJIe/IUTh MOJeJIb, KOTOpasi TOYHee OCTa/IbHBIX IPOrHO3UPYeT pervoHaIb-
Hy!o HHOJIAMIO. B pabGoTe NPOM3BOAUTCS CpaBHEHHE UHCTPYMEHTOB MAlIMHHOTO
06y4eHHs — MEeTO/ia ONIOPHBIX BEKTOPOB, IPa/JUEHTHOr0 GYCTHHTA U C1y4YalHOTro
Jieca C 3KOHOMETPUYECKUMH MO/IeJISIMA BpEMEHHBIX PsiJIOB, aBTOPErpecCUel U UH-
TerpupOBaHHOMN aBTOperpeccueii-CKOIb3sIEero CpeJHero, — MoZieJisiMU, KOTopble
yallle UCIOJIb3YITCS AJ1s1 IPOrHO3UPOBaHUS 0blepoccuiickoi nHsuu. [lo pe-
3y/bTaTaM UCCJe0BAaHUS BbISIBJIEHbI K/II0YeBble MAKPOIKOHOMUYECKHE MOKA3a-
TeJIH, HanboJlee CyeCTBEHHO BAUSAIOIME Ha PerMOHAIbHY0 UHIIALMIO0. B TpoHKy
TakuX s Kaxkaoro pervona [P0 BxoguT 3HaYeHHe HHOJIANUY B IPOLIJIOM Me-
cslle, cpefiHee 3HaYeHHe HHOIIALMU U HoMep Mecsla. [lokasaHo, 4To Mojie/d Ma-
IIMHHOTO 00yYeHUs He Xy»Ke CIPABJISIOTCS C 33/ a4el MPOrHO3UPOBAHUS PETHO-
HaJIbHOM MHQJISILUY Ha AJIMTEJbHBIX BpEMEHHBIX IEPHUO0/IaX, B TO BPeMs KaK 3KO-
HOMEeTpHUYECKHE MOJeJH AOCTAaTOYHO TOYHO IPOrHO3UPYIOT Ha KPAaTKOCPOYHBIX
BpeMEHHBIX TOPU30HTAX.

Knoyeevle caoea: mporHo3MpoBaHye; pernoHanibHasd HHOJIAMSA; MallMHHOEe 06y4YeHue; rpa-
JIMEeHTHbIN OYCTHUHT; C1y4alHbIN JIec; 95KOHOMeTPUYECKOe MO/IeIMPOBaHHUe.
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BBeaeHue

OpnvH U3 BOXKHENIIMX UHUKAaTOPOB COCTOSTHUS 9KOHOMHUKHU — HHQJISALUSA — pacCMaTpHBa-
eTCsA Ha OCHOBE MH/IeKca noTpebuTebckux neH (UII)3. [IporHosuposanne HHQIALMN CETOAHA
SIBJIIETCS aKTya/IbHOM 3a/jauel, KoTopasi Npruo6peJia eltle 60JIbIIYI0 3HAYUMOCTb 110C/Ie Ilepexo/a
K PeXXUMy TapreTUpoBaHus UHQJIALMY B paMKaXx JileHeXKHO-KpeJUTHON NMoJUTUKYU banka Poccum,
npuHATOH B 2014 r.* [Iporuos sHayeHui MHPJALMU Ha 6y AyLIMe IEPUO/Ibl BAXKEH HE TOJbKO
JLIS1 TOCYAaPCTBEHHBIX CTPYKTYP B YaCTH NPUHSTHUSA pellleHUH 0 MJIaHUPYeMbIX ClieHapHsX pas-
BUTHsI 9KOHOMMKH, HO U /11 OM3Heca U JJOMOXO035MCTB — 6y/ib TO pellleHHe 00 yTBePXKAEeHNU KOp-
HOpPaTHBHOM CTPaTeryy, pa3paboTke 6U3HEC-MOJe/NH UM IJIaHA KPYTHbIX OKYIOK.

[IporHo3supoBaHue HOJIALMY B perioHax Poccuu — He MeHee BakHas 3aga4a. C ofHOH
CTOPOHBI, COYeTaHHE PErHOHATbHBIX IPOrHO30B MOKET MOBBICUTh KAaYECTBO HAI[MOHAIBHOTO
nporHosa uHuanuu [Tena et al.,, 2010], ¢ fpyroit - MecTHbIE CTEMKXOJ/iepbl 60JIbLIIE 3aUHTe-
pecoBaHbl B U3y4eHUH HHQIALMY B KOHKPETHOM peruoHe, HENoCpeACTBEHHO YYUThIBas CBe-
JleHHs1 06 YPOBHSIX peruoHaJbHON HHQJISIIMY B CBOEU JiesiTeIbHOCTH.

B pa6oTe Ha npuMepe 14 cy6bekToB [IprBOJIKCKOTO QesilepaJbHOro OKpyra aHaIUu3upy-
I0TCs1 perMOHAJIbHble ¥ BHELIIHHe MaKpO3KOHOMHYecKHe nokasateu — UIIL, ypoBeHb 6e3pabo-
THIIBI, Kypc AoJiiapa ClIIA, nporeHTHas craBKa 3a nepuoz ¢ saBaps 2010 r. mo gekabps 2022 .
JlaHHble BBITpYKeHbl U3 EAMHON MeXXBeJOMCTBEHHON MHPOPMALIMOHHO-CTATUCTUYECKOH CHUC-
Tembl (EMUCC), ucnonb3oBad R Studio a1 mporHo3upoBaHust BpeMeHHbIX psAfioB, ¥ Python fuis
MoJieJiell MallMHHOTO 06y4eHUs (B YaCTHOCTH, JJIs1 MeTO/ja ONOPHBIX BEKTOPOB, IPaIUeHTHOTO
GYCTHHTIA U CJIy4alHoro Jieca). [l OLleHKH KauecTBa KaKI0HW MO/IeJIM MbI MCIIO/Ib30Ba/IN OIIHOKY
nporHo3a RMSE. ba3oBoii Mojie/iblo SIBJISIETCS MOJie/Ib aBTOPErpeccuy nepeoro nopsijaka AR(1),
KOTOPYIO MBI UCIIOJIb30BaJIM B KauecTBe 6eHYMapka. [lJis cpaBHeHHUsI MO/iesield Mbl PacCYUTaIN
otHouieHne RMSE kaxoit Mosenu k RMSE 6a3oBoit Mogenu. Eciiu 3HaueHUe MoKasaTesis 1o-
JIy4aJloCh MeHbllle e/JUHUIb], TO IIPOTHO3 CPAaBHUBAEMOM MOJIe/IM CYMTAJICS JIyyllle GeHUMapKa,
a ecJiv 60JIbllle eIUHUILBI, TO XyXKe.

B pesysibTaTe uccie[0BaHUSA BbISBJIEHO, UYTO MO/ie/Ib IPaZJUEHTHOTO OYCTUHTA SABJSIETCS
HauboJiee TOYHOH CpeJiy BCeX paCCMOTPEHHBIX MoJiesleldl MallMHHOIO 06Y4eHH s IPY IPOrHO-
3WPOBAHUU PErMOHATBbHON MHGIALMH. Mozenb npescTaBsieT 60jiee TOYHbIE IPOrHO3bI, YeM
aBTOpPerpeccUOHHbIe MO/IesId Ha 6OJIbIIeM KOJIMYECTBE IEPHO/I0B MPOrHO3UPOBaHUs. B yacT-
HOCTH, Ha TOPU30HTAX MPOTHO3UPOBaHUS B 3, 6, 21 1 24 Mecsinia Mo/ieJib IPaIMEHTHOTO OYCTHH-
ra npeBOCXoAUT 6a30By10 MoJiesib AR(1) u iuiib Ha TOpU30HTE B 1 MecsI| TOKa3bIBaeT KayecT-

3 UIIL] oTpakaeT 06LIHI YPOBEHB LIEH M0 J0CTATOYHO Pa3HOPOAHOMY HaGopy TOBapoB U yciyr. PocT
UIIL] nokasbiBaeT, KaK paCTET CTOMMOCTD JKU3HH B CTPaHe WU B OT/IeJIbHO B3TOM PETHOHE.

4 3aassienue [pescenarens banka Poccuu 3.C. HabuysirHo#M 1o utoram 3aceZanusi CoBeTa AUPEKTO-
poB, 12 cenTsa6ps 2014 r. (https://www.cbr.ru/press/event/?id=5208 (maTa o6pamenus 17.10.2023)).
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BO, CpaBHHUMOe C 6a30BO# Mo/esibio. [[porHo3 Ha ropyu3oHThI B 9 1 12 MecsleB He3HAUYUTENbHO
xyxe (Ha 6,9% u 3,5% COOTBETCTBEHHO) B CPAaBHEHUU C 6a30BOM MOo/iesIblo. MoJiesu cIydaiiHo-
o Jieca ¥ MeTO/, ONIOPHBIX BEKTOPOB TaKXKe MPEeJICTABISIOT TOYHbIE IPOTHO3bI B CPABHEHUH C
3KOHOMETPUYECKUMH MOJEJISIMU, HO TOJIbKO Ha JJIUTEJIbHBIX FOPU30HTax B 21 1 24 Mecsaua. [1o-
JIydeHHbIe pe3yJIbTaThl NOATBEPHKAAIT TUIOTE3Y O TOM, UTO MOJIEJIM MAIIMHHOTO 0Gy4eHuUs
MOTYT OBbITb 3P PEKTUBHBIM UHCTPYMEHTOM J1Jis1 IPOTHO3UPOBAHUS PETMOHAIBHOM UHJIAIUN
Ha pa3HbIX BpeMeHHbIX ropru30HTax. O/[HAKO UCI0JIb30BaHHE IKOHOMETPUUECKUX MO/IesIel TaK-
»Ke ONpaB/aHO, 0COGEHHO MPU MPOTHO3UPOBAHUU HHPJISIUU HA GoJiee KOPOTKHE TOPU30HTHI
(mo 12 mecsiueB). 11 JOCTHKEHHUST HAUIYYILETO KayeCcTBa MPOrHO30B PEKOMEH/YETCsT KOMOU-
HUPOBATh MPOrHO3bI HAa OCHOBE MO/Ie/Ied MAlIUHHOTO 06Y4YeHUs U 9KOHOMETPUYECKUX MOJIeJIEH.

0630p N0AX0/J0B K NPOTHO3MPOBAHUIO UHPIALUUA

B 1958 r. Y. ®usiunc BnepBble NpeIoXKUI B3aUMOCBA3b MEX/y YPOBHEM 6e3paboTHLbI
Y YPOBHEM IieH, 10Ka3aB, YTO NPU pocTe 6e3paboTULbI LieHbI CHIDKAIOTCS. Uccienys faHHbIE B
Besmko6putanuu 3a nepuoz ¢ 1861 r. mo 1957 r., ®usunc noaTBEpAUI 3TY 3aBUCUMOCTD 3M-
nupuyeckd [Phillips, 1958]. Hannuune B3auMocBsI31 MeX/ly YPOBHEM IieH U YPOBHEM 6e3paboTH-
I[bl 0OHAPYKWJIU U B IPYTUX CTpaHaxX MUpa, Hanpumep, B CIIIA [Samuelson, Solow, 1960]. B ganb-
HeHIeM MO/JIENb YCI0XKHSIACh, TOSBJISIIUCHh MOAU(UKALMHY, KOTOPbIE BK/IIOYAIN OKU/JAHHUS IKO-
HOMUYECKHUX areHTOB, MHQJIALUIO IpeJblYLINX 1IePHO/I0B, eCTeCTBEHHbIH YpOBeHb 6e3pabo-
Ttunpl (NAIRU). K npumepy, Ctok 1 BatcoH B 1999 r. ucnosib3o0Baiu MOAUPUIIMPOBAHHbIE KPU-
Bble PusLIHIICA 4151 TPOTHO3UPOBAaHUsI MHQJIAMK Ha IOMeCsTuHbIX AaHHbIX B CIIIA B nepuoz c
1959 r. o 1997 r. [Stock, Watson, 1999]. CpaBHuBasi 6a30Bble KpHBble ®uiinmnca ¢ MHOrodak-
TOPHBIMU MOJE/ISIMU, aBTOPBI IOKA3aJI1, YTO 6a30Basi MoJiesIb KpUBbIX PUILIHIICA TPOrHO3UPY-
€T TOYHee Ha TOPU30HTE B OJIMH 0/, B CPABHEHHH C IPOTHO3aMH 110 MO/JIEJISIM C HCTII0/Ib30BaHHUEM
MaKpO3KOHOMMYECKUX T0Ka3aTesel. [pyrue aBTopbl, ATKeTCOH U OraHsH, B CBOEM HCCJle/loBa-
HUH UCIOJIb30Ba/IU B Ka4eCcTBe 6a30BOH MOJENIHN MOJieIb HAMBHOI'O IPOTHO3a U CPAaBHUBAJIHU C
OLIMOKOM MPOrHO3a 3TOM MO/IeJH, OLIMOKHY MPOTrHO30B, paCCYMTAaHHbIe 0 KpUBBLIM Pusinmnca
[Atkeson, Ohanian, 2001]. Ha mnoMecsTYHBbIX ¥ MOKBAapPTaJbHBIX AaHHBIX 3a epuoj ¢ 1959 r. mo
2000 r. aBTOpPHI BBISIBUJIY, YTO KpUBble DuiliuIica B 060U cienudrKaliy He sIBJASIOTCS 6oJiee
TOYHBIMH MeTO/JaMH{ IPOTHO3UPOBAHHs], Y4eM HaUBHBIH ITPOTHO3.

B 2008 r. CTok u BaTcoH BriepBble NpeJJIoXKUIN KaaccuPUKaLUio MoJiesiel IPOrHo3Upo-
BaHUs UHQJISIUY, BbIJIeJUB 4 KaTeropuu Mozesel [Stock, Watson, 2008]. B nepByto rpymity aB-
TOPBI OTHEC/IU MOJIEJIY, OCHOBAaHHbIE HUCK/IIOYUTENBHO Ha HCTOPUYECKUX JAHHBIX 06 HHJIALNY,
a UMEHHO MO/IeJT aBTOpEerpeccuu-cKoJib3siero cpegHero (ARMA), Mozenu ciydaiiHOro 6JIy-
JaHus (RW) u Moziesib CTOXaCTHYECKOH BOIATH/ILHOCTH C HEHA6,110/laeMbIMH KOMIIOHEHTAMHU
(USCV). Bropas rpynna - MoJieJi4, B KOTOpble BKJIIOYAOTCS II0Ka3aTeJd 3KOHOMHYeCKOH ak-
TUBHOCTH, B OCHOBHOM 3TO MOJIeJIU 10 KpUBbIM Pusuinnca. B TpeTbio rpynmy aBTOpbl OTHECIH
MO/eJY, B OCHOBe KOTOPBIX JIeXaT NPOrHo3bl NpodeccHoHaNbHBIX YYaCTHUKOB PhIHKA WX UHO-
JIIUUOHHbIE OXKUJAHUS SKOHOMUYECKUX areHTOB. B 4yeTBepTyr rpyniy BOILLJIHM MHOrOGaKTOp-
Hble MO/IeJIY, OCHOBAaHHble Ha MHAWKATOPaX 3KOHOMHYECKOH aKTUBHOCTH, He coYeTaeMble C MOo-
JleJIsIMU M3 BTOPOH rpynnbl. OCHOBHOM BBIBOJ, MCCJIe/lOBaTe el CIeAyIOUIMNA — MOJENH, KOTOpble
HCIIOJIb3YIOT TOJIBKO MPOLIJIble 3HaYeHUAX HHQJIALMY, B CpeIHEM CTPOAT GoJiee TOYHBIH IIpo-
rHO3, YeM BCe OCTasIbHble IPyINbI Mofesell. B mpojomkeHue uccaenoBanus CToka 1 BatcoHa,
6oJiee MOJIHOE CpaBHEHHE METO/[0B TPOrHO3UPOBAaHUS HHPJIALMY NIpeJICTaB/IeHo B paboTe [Faust,
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Wright, 2013]. ABTOpBI cpaBHUIM 17 Mofieiel, cpein HUX: KpuBble Pusinnca 1 ux MoaudUKa-
LIMY, AMHaMUYeCcKHe CToXacTH4YecKHe MoJesiu obiero paBHoBecus (DSGE), Moziesn paBHOB3Be-
meHHoro ycpenneHust (EWA) u 6aiiecoBckue Mozien ycpeaneHusi (BMA), pasiudHbie MoJiev
BpeMeHHBIX ps/IOB, Kak ogHodakTopHble - AR 1 ee Mogudukanuu, RW u ee Moagnpukanuy,
UCSV, Tak 1 MHOrodaKkTOpHbIE — CTPYKTYpHbIE BeKTOpHBIe aBTOperpeccuu (SVAR), VAR c us-
MeHSI0IUMUCA Bo BpeMeHU napameTpamu (TVP-VAR) u ¢pakTopHO-I0N0/IHEHHBIE BEKTOPHbIE
aBToperpeccur (FAV). BbIBOZ aBTOPOB COOTHOCHTCS C MPEABIAYIIMMU HCCIEL0BAHUSAMH — OJJHO-
dbaKTOpHbIE MOZIEIN TPOTrHO3UPOBAHUS UHJISIINU He XyKe APYTUX, 60JIee CI0XKHBIX MOJIeseH.

Psip vcciiepnoBatesield MpeAnosoKuay, YTO BO3MOXHO [TOBBICUTb Ka4eCcTBO O6Iero mnpo-
rHo3a UHQIALUH, 00 beJUHUB Jle3arperupoBaHHble IPOTrHO3bl, IOCTPOEHHbIE 110 OT/AEeIbHbIM
KOMINOHeHTaM MHGALMU. Hanmpumep, Xy6pry, U3ydyasi rapMOHU3UPOBaHHbBIN HHJIEKC NIOTpebU-
TeJibcKUX LieH EBpo3onb! (HICP), mosy4nu pesysibTat, yTo arperaiys, a Takxke KOMOMHUPOBaHHe
MPOrHO30B KaK 110 OT/IeJIbHbIM KOMIIOHEHTAM, TaK U [0 PA3/JIMYHBIM MOJIeJISIM, He TPUBOJUT K
CHIKEHMUIO OIIMOKY 0011ero nporHosa udJsanuu [Hubrich, 2005]. [Ipyrrue aBTophI MoJIy4aoT
IPOTHBOIOJIOKHBIN pe3y/IbTaT: arperMpoBaHHbIe TPOrHO3bI JOCTATOYHO TOYHbIE, O/JHAKO HEe06-
XOZMMO N0A06paTh MOJEe/Ib M0/ ONpe/ie/IeHHbIN TUN JaHHbIX [Bermingham, D’Agostino, 2011].
Psap aBTopoB [Tena et al.,, 2010; Chodorow-Reich, 2020] noka3sbiBaloT, 4YT0 KOMOUHUPOBaHHE
MPOTHO30B M0 OTPAC/ISAM 9KOHOMMKH U 110 OT/EJbHBIM PerMoHaM MOBBIIIAIT KaueCTBO NPOrHO3a
HaIlMOHAJbHON MHQJSALMHY, IOCKOJbKY YYUTBIBAIOT B3aHMOCBS3b MEX/y PerHOHaJbHbIMU U
HalMOHAJbHBIMU LIEHAMH CTPAHBI, @ TAKXKE YIYUTHIBAIOT PEAKLHUIO HA KIIOKHU» 3KOHOMHKH JIO-
KaJIbHOTO YPOBHSI.

B Poccum ucnosib3oBaHMe arpernpoBaHHbIX U KOMOMHUPOBAHHBIX IPOTHO30B UHQJIALMU
paccMoTpeHo B paboTe [AHgpeeB, 2016]. ABTop cpaBHuI Mogeu: RW, LTAR (AR c imHelHBIM
TPEH/I0M), MOJIeJib HeHab 1o jaeMor komnoHeHThI (UCM), VAR, BVAR v inHelHYy10 perpeccuro
(OLS). Ha noMecsiuHbIX AaHHBIX B iepuoz ¢ 2002 r. mo 2015 r. aBTOp NMoKasaJsl, 4To KOMOGUHUPO-
BaHHbIe NPOTHO3bI UMEIOT BBICOKOE Ka4yeCTBO, B CPAaBHEHUH C OT/IeJIbHO B3ATBIMU MOJEJNSIMU
MIOYTH NIPH JIF0O0M FOPU30HTE MJIAHUPOBAHUS, @ B CJIy4asix, KOrZila KOMOMHUPOBaHKe IPOTHO30B
yCTymnaeT N0 Ka4ecTBY, 3Ha4eHHs OIIKMOOK IPOrHo3a OTJIMYAIOTCS He3HauuTebHO (MeHee 1,5%
3HauyeHus U-ctatuctuku). Takke B pabote [ABepuHa u [Jip., 2018] Ha pOCCUNCKUX NAHHBIX, UC-
MoJIb3ysl MOAUPULIMPOBAHHYI0 MeToo0oruio [Mehrotra et al., 2006], mokaszaHo, YTO UHJIALH-
OHHBbI€ NPOLIECCHI B I'PYIINE COCTOSATENbHBIX PETHOHOB CBSI3aHbI NPEX/Ie BCETO C PerMOHAJIbHON
3KOHOMHYECKOH crneliuPUKOM /U1 pacrnosokeHueM PeruoHOB, U JJ1sl TAKUX PErMOHOB He I10-
JlydaeTcsi onucaTh HHQJIALMIO U3BECTHBIMU MoAeassMU. OZHAKO /I/1s1 OCTa/IbHBIX 72 peroHOB
aBTOPBI IOCTPOUIU KpuBble Puiinimca Ha AaHHbBIX 3a nepuos ¢ 2000 r. mo 2015 r., mokasas
JlOCTAaTOYHO BbICOKOE KaueCTBO IIPOrHO30B.

TaxuMm 06pa3oM, aBTOPBI CXOAATCS BO MHEHHUH, YTO CJIOXKHbIE MO/l TPOTrHO3MPOBAHUSA
MHOUIAIMY, BK/IIOYAOLIYE PA3/IMYHble HHANKATOPbI 3KOHOMUYECKOW aKTUBHOCTH, UMEIOT OLIHUG-
Ky IIpOrHO3a Opoi 60JIbllle, 4eM MO/IeJIH, OCHOBAHHBIE TOJBKO HAa BpeMEeHHOM psifie MUHPJIALUH.
Kom6rHupoBaHue U arpernpoBaHye IPOrHO30B, B L|eJIOM, CIOCOOCTBYET MOBBIIIEHHI0 Ka4eCTBa
IPOrHo3a o61eld UHPIALMY, OJHAKO HEOOX0MMO BaIMAUPOBATh MO/ie/Ib Ha KOHKPETHBIX /laH-
HBIX Y NPaBUJIbHO N0JJ06paTh Beca Kak NpH arperipoBaHUY, Tak U IPU KOMOUHUPOBAHUU MO-
nenen.

Mogenu MalIMHHOTO 06y4YeHHs /11T IPOrHO3UPOBAaHUS UHQJISLNHY, B OTJIUYHE OT IKOHO-
MeTpPUYECKHUX MOJieJied, CTa/IM IPUMEHSIThCs C HelaBHero BpeMeHH [Jung, 2018]. [lepen uccie-
Jl0BaTeJISIMU CTOUT 33/jla4ya CPABHUTH KAa4eCTBO MPOTHO30B, NOJIy4aeMbIX METOAaMHU MalIMHHO-
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ro oby4eHus, ¢ IPOrHO3aMH, IOCTPOEHHBIMU 3KOHOMETPHUIEeCKUMHU MozenssMu. OfHOHN U3 nep-
BBIX PabOT, IEMOHCTPUPYIOLIUX IPEBOCXOACTBO MO/eell MallMHHOIO 06y4eHus HaJ| KJaccuye-
CKHMMH 3KOHOMETPUYECKUMH MO/Ie/IsIMY, siBJsieTcsl ucciaegoanue [Chakraborty, Joseph, 2017].
Ha nokBapTanbHbIX JaHHBIX B Besinko6putanuu ¢ 1988 r. mo 2015 r., ucrosib30BaB Takue Me-
TO/bI MAIIMHHOIO 06y4eHus Kak k-6mmkaiiiumx coceeit (KNN), MmeTo/ ortopHBIX BeKTOpoB (SVM),
MeTo/, AepeBa pewteHuit (DT), meTog cayqaiiHoro sieca (RF), rpe6HeByto perpeccuto (Ridge reg-
ression), Mozies1b HeHpoHHbIX ceTell (NN), aBTOphbI [TOKa3a/lH, YTO BCe paccMaTprBaeMble METO-
Jibl IPEBOCXOJAT 10 Ka4ecTBY IPOTHO3MPOBaHHUs1 6a30Bble 3KOHOMeTpHUUYecKre MoJenn AR u
VAR [Chakraborty, Joseph, 2017]. Ha poccuiickux JaHHbIX METO/Ibl MALTMHHOT'O 00y4Y€eHHsI BIiep-
BbIe pacCMaTpPHUBAIOTCA B cTaThe [baibysa, 2018]. ABTop paccMaTpuBaeT MOAE/b CIy9alHOTO
seca (RF), mozenb rpasguenTHoro 6ycrunra (GB), mozenu c perynsipusanueit (LASSO u Elastic
Net), mogesu RW u AR. B kauecTBe BXOJHBIX JaHHBIX aBTOp Hcnosb3yet UIIL, a Takke 92 Bpe-
MEHHBIX Ps/ia, OTPAXKAIIMX COCTOSTHUE /1eJI0BOM aKTUBHOCTH, TPOMBIIIIJIEHHOTO NPOU3BO/CT-
Ba, JIEHE)KHOTO PbIHKA. Pe3ybTaT paboThl — MeTO/ibl MALIMHHOI'O 06y4YeHUs OKa3bIBaloOT J,0C-
TaTOYHO TOYHbIe NPOrHO3bl UHQJIALMY B Poccuu: Ha ropU30HTe NPOrHO3UPOBaHUsA B 1 Mecs
Mozesb crydaiHoro Jyieca (RF) u Mozenb rpaguenTHoro 6ycrunra (GB) moka3bIBarT comocra-
BHUMbIe Pe3yJIbTAaThl C SKOHOMETPUYECKUMH MO/IeJISIMH, O/IHAKO Ha 60Jiee JJIUTENbHBIX TOPH-
30HTaX IJIAHWPOBAaHUs OLIMOKA MPOrHO3a B METO/aX MALIMHHOI0 06y4YeHUsl CyIeCTBEHHO HH-
K€, YeM MPU MPOTHO3UPOBAHUH IKOHOMETPUUYECKUMU MoZiesisiMU [Baiibysa, 2018]. B craTbe [[1aB-
J10B, 2020] aBTOp TakKe CpaBHUBAET METO/bl MALIMHHOIO 00y4YeHHs] C SIKOHOMETPUIECKUMHU
MOJIeJISIMH, CTPOs1 IPOrHO3bl MoJeIIMU AR, MeTO/J0M ONOpPHBIX BeKTOpOoB (SVM), HelipoHHOMH
CeTbIO C OJJHUM CJ10eM U rpe6HeBoi perpeccueil. [lTomrmo UIIL B BEIGOPKY BKIHOYAINCD CIeyI0-
mye MaKkposKkoHoMu4deckre ¢pakropsr: BBII, npon3BoAUTEIBHOCTD TPY/AQ, A€HEXKHAsA Macca, 06'b-
€M BbIJIJAaHHBIX KPeJJUTOB U Apyrue. KitoueBoil pe3ysbTaT paboThl — METO/] ONIOPHBIX BEKTOPOB
(SVM) BbIZa@eT caMblii KaueCTBEHHBIN MPOrHo3 Ha 1 Mecsl BIiepes, 0JfHAKO Ha 6oJjiee AJUHHOM
BpeMeHHOM rOpU30HTe TOYHOCTb SVM cxoxa ¢ KaueCTBOM ITPOrHo3a HelpoHHOH ceTblo [[1aBJoB,
2020].

TakuM 06pa3oM, MHOTHE aBTOPbI IOATBEPKJAIOT COCTOSATENBHOCTD METOA0B MallIMHHO-
ro 00y4eHHs B IeJIsIX MPOTHO3UPOBaHUA UHOJANMH (cM., HanpuMep: [Ozgur, 2021]). Uccnenosa-
TeJIM OTMEeYaloT, YTO TaKHe MeTo/bl Kak MoJesib cay4yahHoro Jeca (RF), MeTos onopHbIX Bek-
TopoB (SVM) u Mozenb HelpoHHBIX ceTell (NN) M03BOSIOT MOJMYUYUTh JOCTATOUHO TOUHbIE
nporHo3sl [Barkan et. al,, 2023]. OgHako Mcno/ib30BaHUE METO/I0B MAaLlIMHHOTO 00y4YeHUs AJ1s
IIPOrHO3UPOBAHHUSI He HallUOHAIbHOM, @ peTHOHA/IbHOW HHQJIALMY Ha JJaHHbI MOMEHT H3y4e-
HO JIMIIb YacTHU4YHO. OZiHA U3 HEMHOI'UX paboT Ha 3Ty TeMy — cTaTbs [CeMuTypkuH, llleBees,
2022], B KOTOPO# aBTOPH! CPAaBHUBAJIM NMPOTHO3bI PETMOHAIILHON MHQJISALMY, TIOJIy9eHHbIE MO-
JIeISIMA MaIIMHHOTO 00y4YeHUs, i1l CHOMPCKUX pernoHoB Poccuu. Mcrosib3yst noMecsiyHble JjaH-
Hble 06 UIIL u kypce postapa CIIA, a Takke 06 UX JJarMPOBaHHBIX 3HAYEHMUSX, CPEHUX 3HA-
YeHUSX U CTaHJapTHBIX OTKJOHeHHUsX 3a nepuo/, ¢ 2002 no 2020 rr., aBTOPbI NOCTPOUJIU CJle-
Ayrouue mogeu: ARIMAX, mozens rpaguenTHoro 6ycrutra (GB), Mozenb ciaydaiiHoro Jieca (RF),
Ridge u Lasso perpeccuy, Elastic Net. B kauecTBe Mojiesin-6eHUMapKa aBTOPbI UCIOJIb30BAIM MO-
Jenb ARIMA ¥ mpoBepu/In Ka4ecTBO TPOTHO30B JIByMsl KPUTEpPHUSAMH, IOCYNTAB KOPEHb U3 CpeJ-
HEKBa/IpaTHUYHOH omn6ku nmporHo3a (RMSE), u nposenu Tect [Jubosa - MapuaHo. OcCHOBHOH
BBIBOJI, CTaTbU — METO/ibl MALIMHHOI'O 06Y4YeHH s [T03BOJISAIOT, KAK MUHUMYM, CTPOUTD POTHO3bI
pErMoHAIbHOM UHQJISIIUY, COIIOCTAaBUMbIE C TPOrHO3aMU 10 3KOHOMETPUYECKUM Mo/jiesiM [Me-
deiros, 2021], ¥ KOMOGMHUPOBAHUE MPOTHO30B IOMOTaeT CHU3UTh OLIHUOKY IPOrHO3a.
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PaccMoTpeB 0CHOBHBIE NOAXO/bI K IPOrHO3UPOBAHUIO HHOJISLNY, HA OCHOBE JIUTEepaTy-
PBI MBI BBIJIBUTAEM JIBe KJIIOUYeBble FUNOTe3bI: (1) MOoJiesId MalllMHHOTO 0GYy4eHHs NI0Ka3blBAOT
NPEeBOCXO0/ICTBO Ha/J| MOJIEJIIMU BPeMEeHHbIX PsII0B IPH TOCTPOEHUH IPOTHO30B PErMOHAJIbHON
uHOIAIMY; (2) MOZiesId BpeMeHHBIX PSJIOB MO3BOJIAIOT TOUHEE TPOrHO3UPOBATh HHOJIALIMIO HA
ropusoHTe B 1 Mecs1l, a Ha 6oJiee AJIUTeNbHBIX TOPU30HTAX [IAHUPOBAHUSA OLIMGKA IPOTHO3a
3THX MOJieJieH 6oJIblie, YeM Y IPOTHO30B, IOCTPOEHHBIX METOJaMH MALIMHHOTO 06y4YeHHS.

JlaHHBIE KU MEeTO0/J0/1I0TUS

B cTaTbe Hcnosb3yloTcs noMecsiuHble AaHHble 06 UIIL 1 MaKpo3KOHOMHYECKHUX TTOKa-
3aTesiax 3a nepuoy c suBaps 2010 r. no geka6bpb 2022 r. Kak u B paboTax [baii6y3a, 2018; Ce-
MuTypKuH, llleBenes, 2022], B vccieJ0BaHUM aHAIM3UPYIOTCS TaKHe MaKPO3IKOHOMUYECKUE I10-
KasaTeJId, KaKk ypoBeHb 6e3paboTulbl, Kypc fostapa CILIA, nporeHTHas ctaBka. OCHOBHBIMU
npoLesypaMy, TPaAULMOHHO HCIOJIb3YIOIUMHUCS /JIs1 KODPEKTUPOBKH CE30HHOCTH B MaKpoO-
3KOHOMUYECKUX I0KaA3aTeJIsX, IBAAITCA MeToAbl ceMeiicTBa X-11 (X-12, X-12ARIMA u zp.), a
Takke TRAMO/SEATS [[IunbHuk u Ap., 2015]. HecMoTps Ha To, YTO JaHHbIe NPOLeAypPbl UMEIOT
olnpe/ie/IeHHble HIOAHCBI: JIOXKHbIe CUTHAJIb] B [JAHHBIX, CMellleHHe B TeCTaX Ha eJMHUYHbIE KOP-
HH, HEYCTOMYMBOCTh K BbIOPOCAM U K CTPYKTYPHBIM C/IBUTaM, OHH OCTAIOTCSl OCHOBHBIMH MPH
peleHuy 33/lauM yAIeHUsI CE30HHOCTH U3 AaHHbIX [bank Poccuy, 2020]. B Hamet craTbe J1s
y4yeTa BO3MOXHOW CE30HHOCTH MO/IeJIMPYeMbIX N0Ka3aTesed 3KOHOMETPUYECKUMHU MOJeISIMU
HCTO0JIb30BaNCh QUKTUBHBIE (JaMMU) NTepeMeHHble Ha HOMep Mecsla roja (cM., HanpuMep:
[[TunbHUK U Ap., 2015], B 4acTH UCMOJ/Ib30BaHUSI GUKTUBHBIX IIEPEMEHHBIX JJIS1 PEllIeHUs TPOo6-
JIeMbl CE30HHOCTH B MO/IeJIsSIX 0011lero 3KOHOMUYEeCKOoro paBHoBecHs). B ciydae ¢ MmogensaMu mMa-
IIMHHOTO 06Y4Y€eHHsI UCII0JIb30BAJICS MTOPSIIKOBBIM HOMEP MecsIa ro/ia, YTo B Jja/IbHENIIIEM HAIIJIO
OTpaKeHHe NPH BBISIBJIEHUH HanboJiee 3HAYUMbIX PAaKTOPOB B MOZE/SIX MALTMHHOIO 00y4YeHHUSs
(HOMep Mecsilla KaK 3HAYUMBbIN (aKTOp, K IPUMepY, B TabJI. 3, BCTpeyaeTcs JOCTaTOYHO YacTo).
JlaHHble nosyyeHsl U3 EfnHON MexxBeJoOMCTBEHHOM MHPOPMAIMOHHO-CTaTUCTUYECKOH CHUCTe-
Mbl (EMUCC). [lss yyeTa pa3/IMuHbIX BpeMEHHbIX IPOMEXYTKOB, B KOTOPbIE BbIXO/ST MaKpO-
3KOHOMHYECKHe UHAMKATOPbI, IPUMeHseTCs] MeTo/, IPOTHO3UPOBaHuUsA B peXXMMe IceBJAope-
aJIbHOTO BpeMeHH, YTO M03BOJIseT aHaJM3UPOBaTh BCe [I0Ka3aTesH, Kak 6yATO OHU JJOCTYIIHBI
B €IMHbII MOMEHT BpEMEHHU HECMOTPs Ha TO, 4TO AaHHbIe 1o UIILl BbIXoAAT B Havasle MecsLa,
a fipyrue dakTopel — B KOHLe. [l aHaM3a ypoBHSA 6e3paboTHILbl, KOTOPBIH JOCTYIIEH TOJIBKO B
KBapTa/JIbHOM BH/I€E, ObLIa BbINIOJIHEHA UHTEPIOJISIIUS C CE30HHOM KOPPEKTUPOBKOM MTPH IIOMO-
1y 6ubMoTeku imputena ass Python.

JlJ1s1 KOppEKTHOU paboThl Mo/lesiell BpeMeHHbIX PsAJI0B HE0OXOAUMO 06eCTIeYUTh CTalUOo-
HapHOCTb AaHHBIX. [l 3TOro B paboTe NpuMeHseTCs HaTypabHbIH JlorapudM K JaHHBIM I10
MHOJISALMY, a TAKXKe IPOBeJEH pacuImpeHHbId TecT JJuku — Oysiepa, YTo6bI ONPeSETUTb HEOO-
XOJUMMBIH MOPSZ0K PAa3HOCTHU /ISl KOKJ0ro BpeMeHHOro psijia. [IporHo3npoBaHye MoJiesiMU
BpeMeHHBIX PsAJI0B OCYILeCTBJsI0Ch B R Studio. Mozenin MaliMHHOT0 06y4yeHHs peaJru30BaHbl
B Python. /151 oLieHKM KayecTBa NPOrHO30B KaX/10M MOJie/IM IIPOBeJieH pacyeT KOPHS U3 Cpefi-
HEeKBaJipaTHyecKkol olmu6Ky mporHosa (RMSE), KoTophlii oKasbIiBaeT pasHULYY MEXAY peasib-
HBIMH U CIPOrHO3UPOBAHHBIMU 3HauYeHUSAMHU HHGIALME. [IpOrHO3b! 661K BBINOJIHEHB] Ha Tec-
TOBBIX BbIOOPKAX, T.€. HA NEPH0/aX, KOTOPbIE HAXOAATCS 3a Npe/ieJlaMU BEIOOPKH, Ha KOTOPOH
ob6y4Januck Mozesd (out-of-sample). 3To HEO6XOJUMO AJIS1 TOTO, YTOOBI, BO-NIEPBBIX, U36€XKATh
nepeobyyeHust MoJesiel MallMHHOTO 00Y4YeHUs U, BO-BTOPBIX, IOJIYIUTh 60Jiee TOYHYI OIIEHKY
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KauecTBa IPOTHO30B. bblyik BbIGpaHbl FTOPU30HTHI MPOrHO3UpoBaHus B 1, 3, 6,9, 12, 21 u 24 me-
A1, KOTOpbIE CIeYIOT 3a NOCJAeHUM JAOCTYIHbIM MecsleM B 00yJarolel BbIGOpKe.

BeHuMapk (6a30Bast MoJieJib) B paboTe — MOJieJIb aBTOPErpeccuu nepeoro nopsaaka AR(1).
B nes1s1x cpaBHeHHUs1 MoJie/iell MallIMHHOTO 06y4eH s U 9KOHOMETPUYECKUX Mo/Jiesiel 0 K01
MoJieJld MalIMHHOro 06yyeHUs1 Mbl paccMaTpuBaeM oTHoueHue RMSEnodel kK RMSEgr. Eciiu
3Ha4yeHMe N0Ka3aTeJ/Isl MeHbllle eIMHUIIbI, TO POTHO3 110 CPaBHUBAaeMOMN Mo/Jie/IH Jydllle 6eHy-
MapKa, ecJv 60Jiblile eJUHUILB] - Xy>Ke. B ucciejoBaHNY MCNOIb3yeTCs IpsiMasi MOJiesIb aBTO-
perpeccuy, B KOTOpPOH MPOrHO3 CTPOUTCS Cpa3y Ha MOMEHT BpeMeHH (¢ + k). KosindecTBo Jiaros
B Mo/iesiy (p) noa6upaeTcs c nomolnbo baitecoBckoro nudopmarmonHoro kpurtepus (BIC). Cie-
Zysl MeTozios1oruy B ucciefoBannu [CemutypkuH, llleenes, 2022], nomrmo AR(1) B paboTe MbI
paccMmatpuBaeM Mozesb ARIMAX - MoauUKa0 MOAETN aBTOPerpecCHU-CKOIb3SIIEN cpe-
HeW C BKJIIOYEHHEM JIONOJIHUTENbHBIX GpakTopoB. Kak u B pabote CemutypkuHa u llleBesneBa, B
KauyecTBe BHeIIHero GpakTopa Mbl UCI0/b3yeM Kypc gosutapa CIIA. KonryecTBo JiaroB B Mogie-
s (p, ¢) BbIOpaHO Ha OCHOBaHMHU 3HaveHMs1 KpuTepus BIC. [lockosbKy mporHo3upoBaHue ocy-
IeCTBJISIETCS B peXXHMe ICeB/0pealbHOr0 BpeMeHH, AJIs IPOTrHo3a NMoJCcTaBasieTcss aKTHde-
CKOe 3HaueHHe Kypca Joi1apa. Takol no/ixo, UMeeT ollpe/ieJIeHHbIe OTPaHUYEeHHs], HauboJee
B KHOE U3 KOTOPBIX 3aK/II04YaeTcsl B TOM, YTO IPY Nepexo/ie K NPOrHO3UPOBaHUIO B peXXHMe pe-
aJILHOT'O BpeMeHH 3Ha4yeHHs1 BaJIIOTHOTO Kypca Ha HECKOJIbKO NIEPHUO/I0B BIlepes, He NpeJ/iCTaBs-
eTCsl CTPOrHO3MPOBATh C JI0CTAaTOYHOM TOUHOCTHI0. TeM He MeHee Mo/ie/IbHasl OLjeHKa BaJIIOTHOT'O
Kypca MOKeT ObITh ellje 60Jiee CMellleHHOH, YTO N06Y/IUJI0 aBTOPOB CTaTbU OCTAaHOBUTLCSA Ha
WCII0JIb30BAaHMH pealbHbIX 3HAUeHUH Kypca M MPOTHO3MPOBAHUM B peXUMe ICeB/l0peasbHOro
BpEeMeHH.

B pa6oTe Ucnob3yTCA METO/ bl MALIMHHOIO 06y4YeHUs], TaKMe KaK MeTO/; ONOPHBIX
BEKTOPOB, I'PaJIMEHTHBIA OYCTUHT U Cy4alHBIN JIeC, KOTOPbIE OTHOCSITCS K KaTeropuu obyde-
HUs ¢ yuuTesneM (supervised learning). 3To o3HauaeT, 4TO B Habope JaHHBIX IPUCYTCTBYIOT KaK
BXO/IHbIe JJaHHbIe (MAaKPO3KOHOMHYECKHE [T0KA3aTeH), TaK U IjeJIeBOe BbIXOJHOE 3HaYEeHHUE
(MIIL). Mogmenn o6y4aloTcss Ha TPEHUPOBOYHBIX JaHHBIX (training set), a 3aTeM HacTpaWBarOTCS
JUIS1 JOCTIDKEHUs Haulydlilell TOYHOCTH Ha TeCTOBOM BbIGoOpKe. [l oGecrneyeHHs TOYHOH pa-
60TbI METO/I0B MALIMHHOIO 06y4eHHsI He06X0JUMO BbIOpaTh ONTHUMaJIbHbIE THIlepHapaMeTpbl
B MoJiesifaX. ['MnepnapaMeTpsl OT/JIMYAIOTCA OT JPYTUX NapaMeTpoB MojeJiel TeM, YTO OHH yC-
TaHaBJIMBAIOTCA /10 HaYa/la 00y4eHHs U ONpeJessioT clieliuPpuKalLMio MoJeay (HanpuMep, Yuc-
JI0 iepeBbeB U IVIyOUHY 00y4yeHus). /I BbI6opa ONTUMa/bHbBIX TMIIepapaMeTpoB B paboTe UC-
N0JIb3yeTcsl Kpocc-BaauAanus. [Ipy aHannse BpeMeHHbIX PSIZIOB OTCYTCTBYET BO3MOXHOCTb UC-
M0JIb30BaTh CTAH/JAPTHOE pasjesieHue Ha HecKoybKo ¢osioB (k-fold), mpu koTopoM ucxogHbIe
JlaHHble pa36uBaroTcs Ha k-noABbIGOPOK (rAe k 06b19HO oT 5 710 10), a 3aTeM B TeueHue k-ute-
panuii Moziesib 06y4aeTCs Ha OJHOM M3 MOABBIOOPOK, a ocTasibHbIe (K - 1) HCONB3YIOTCA [
TecTUpoBaHus. [Ipy Kpocc-BanuAauy BpeMeHHbIX Psi/loB TPEHUPOBOYHbIE JaHHbIE JOJHKHBI
W/TH CTPOTO TepeJ; TECTOBBIMHY, OHH He MOTYT IlepeceKaThCsl KaK MPH paboTe cO CTaHAAPTHBI-
MU JaHHBIMU (puC. 1). ABTOpBI BBIOUpAIN MEXAY ABYMS MTOJX0/IaMU: UCII0/Ib30BaTh TECTOBLIE
BBIOOPKHU C OZJMHAKOBBIM KOJIMYECTBOM HAOJIIO/IEHUH WJIM UCII0JIb30BaTh KPOCC-BIMIALMIO Ha
CKOJIB3SILIIEM OKHE.
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Puc. 1. [IpyH1un Kpocc-Baiujaly BpeMeHHbIX psiloB

HCTOYHUK: COCTaBIEHO ABTOpPaMH.

BTopoit nojxo/ 3ako4aeTcss B TOM, YTO BHaYaJle MoJie/IM 00y4aloTcsl Ha He6OoIbLIOM
OTpe3Ke BPEMEHHOTI'O Psi/ia, OT ero Havasia /10 NEPHUO/A ¢, 3aTeM JieJIaeTcsl MPOrHo3 Ha (7 + #) ma-
TOB BIIEpeJ, U CYUTAIOTCSA OMUOKU. [lasee oOy4varoias BIGOpKaA pacmupsieTcs fo (¢ + n) 3Ha-
YeHUs1 ¥ IPOrHO3 CTPOUTCH C (1 + 1) fo (¢ + 2 X 1), ¥ TaK NPOJOKAETCS JI0 TIOC/TeJHEro JOCTYII-
HOro HabJroieHus. KoindyecTBo GosiZIOB B 3TOM cliyyae CYUTAETCs KaK KOJIMYeCTBO 7, YMellaio-
IUXCS] B IPOMEKYTOK MeX/y Ha4aJoM M KOHLOM psfa. YuuTeiBas fuHaMmuky UIIL (v ero cre-
UKy B pervoHax [1P0), aBTopbI HCI10/1b30BAJIY IEPBbIH CIOCO6 KPOCC-BAJIUAALMH, @ UMEHHO
TeCTOBbIe BbIGOPKHU C OJJMHAKOBBIM YHCJIOM HabJ110/jeHUH (c6alaHCUPOBaHHbIE TECTOBbIE Bbl-
60pKI/I). ABTOpaMI/I AOIIOJIHUTEJIbHO MPOBEPEHO YHUCJIO IPOTrHO30B Ha Ka)K[[bIﬁ N3 BPEMEHHbIX
TOPU30HTOB U BBISIBJIEHO, YTO KOJUYECTBO ITPOrHO30B COBNAJAET JJIs BCEX UCCIeLyeMbIX Bpe-
MEHHBbIX IEPpUOJ0B.

Jlasiee pe3yJibTaThl HCCIEOBAHUS NTPEJICTABIEHbI B BU/le BU3YaIM3UPOBAHHBIX ITPOrHO-
30B peruoHaJbHON MHOIALMY A1 Kaxkaoro u3 14 pernonos [190 ¢ nomouibio Mozesei Ma-
IIMHHOT'0 00y4YeHHUs] ¥ 9KOHOMEeTPUYECKUX MoJieslel. B Moziesiix ciiy4alHOro Jieca U rpaJiJueHT-
HOTO OYCTHHIA BbljleJIeHbl HauboJiee 3Ha4YMMble GaKTOpPBI, ONpeesioliie YPOBHU PEruo-
HaJIbHOM I/IH(l)JlHI.lI/II/I. HpI/IHI/IMaH BO BHUMaHHE 3HAYHUTEJIbHOE YHUCJIO UCC/ieJyeMbIX PErMOHOB,
B IIeJIIX MOAPOGHON UHTEPIPETALUU Pe3yabTaTOB, BbIOpAaH OJAUH peruoH — [lepMckuil kpai.
OcTanbHble pernoHbl [P0 onuchIBalOTCS B TOM YaCTH Pe3yJIbTaTOB, KOTOpas OT/IMYAETCS OT
HabJII0JeHUH, NoJIy4eHHbIX 110 [lepMcKkoMy Kpato.

PEBYJIbTaTbI HCC/IeJ0BaHUuA

Ha puc. 2 npegcraBieHa nomecsiuHas uHQsaLnus B [lepMckoMm kpae c ssiuBaps 2010 r. o
Jlekabpb 2022 r. 3aMeTHM, YTO HECKOJIbKO MeCsIleB XapaKTePU3YIOTCsl pe3KUM POCTOM UHJIA-
MU JJaHHBIN aTTePH XapaKTepeH U I BCeX OCTalbHbIX 13 uccaenyemMbix pernoHos [1OO0.
Wudasuus B [lepMcKkoM Kpae — HeCTaLMOHAPHBIN MPOLECC, YTO MOATBEPUJI PACIIMpEeHHBIN
TecT Jluku - Oysepa.
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Puc. 2. llomecsuHas uHsAnMs B [lepmckoM Kpae 3a nepuog 2010-2022 rr.

B pacueTtax uHJIAMSA NpUBe/ieHa K CTaLlHOHAPHOMY NPOLECCy Yepe3 HaTypalbHBbIH JIo-
rapudM U NepByro pasHOCTb B jiorapudmax /s BceXx perHOHOB B BbIOOPKe. AHA/IN3 pHUC. 2 1o-
KasaJl, yTo B MapTe 2022 r. Habr0iaeTcs BCIJIECK MHQJIALMY, KOTOPBIH 0CTAeTCs 3aMETHBIM
JlaKe MocJie NpUBeJIeH s PsiZia K CTAllMOHAPHOCTH, XOTS B OCTJ/IbHBIE IIEPHO/Ibl TIOMeCSTYHAst MHO-
JISILMS1 UISMeHseTCs1 GIM3KO K HyJ110. MoJienb AR(1) cTpoUT NporHo3, CX0XKui ¢ HAUBHBIM IPOTHO-
30M, IPY KOTOPOM 3HAYeHUs UHQJSALMU B IPOTHO3HBIX NIepHO/iaX COOTBETCTBYIOT 3HAYEHHIO
IocJieJHero U3BeCTHOIO [Iepro/ia, 3a UCKIYeHUeM NepBbIX Tpex MecsAneB. Mogenb ARIMAX ¢
BKJIIOYEHHEM Kypca AoJ1J1apa, Kak BHeIIHero ¢pakTopa, CTPeMUTCS IIpeJicka3aTh 3Ha4eHUsI HHO-
JIILUY MeHee NPSAMOJIMHENHO, TOBTOpsAs GopMy peaJbHOH MHQJIALMHU. AHAJIOTHYHbIE Pe3YJIb-
TaThI MOJIyYEHBI JIJI1 BCEX PErHOHOB. UHGIALMSA B KaXK/I0M U3 PETHOHOB SIBJISIETCS HHTETPUPO-
BaHHBIM NPOLECCOM NEPBOTO NOPAJKa, U cnenudukanus mogean ARIMAX otiinyaercs oT pe-
TMOHa K pervoHy (Ta6s. 1). TeM He MeHee MOXHO BbIZIeJIUTh HauboJlee 4YacTO BCTPeYaroLyocs
Moaudukanuio mogaenu - ARIMAX (1, 1, 1).

Ta6smmna 1.
Moaudukanumu moaesim ARIMAX no peruonam [1H0

Pervon Cnenudukanus ARIMAX(p,d, q)
Pecny6sinka BamkopToctan (0,1,3)
Pecny6sinka Mapu#i 91 (0,1,3)
Pecny6sinka MopioBUs (5,1,0)
Pecny6sinka TaTapcTaH (1,1,1)
YamypTckas Pecny6iiika (0,1,2)
Yygsauickas Pecny6/ivika (1,1,1)
[lepMckuii kpa (5,1,0)
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OxkoHyaHHe TabJ. 1.

Peruon Cnenuduxanus ARIMAX(p,d, q)
KupoBckas o6./1acTh (1,1,1)
Huxeropockasi 06/1acTb (1,1,1)
OpeHOyprckasi 06/1aCTh (0,1,2)
[leH3eHCKada 06J1aCTb (1,1,1)
Camapckasi 06J1aCcThb (0,1,5)
CapaToBckasi 06/1aCTb (1,1,1)
YabssHOBCKas 06J1aCTh (3,1,2)

[locse npejBapuTeIbHOTO BbI6OpPA 3KOHOMETPUYECKUX MoJesiel s Kax/J0ro pe-
ruoHa GbLI oCcTpoeH NporHos no mogensMm AR(1) u ARIMAX cooTBeTcTByOLeN crienudu-
Kauuu. B Tabu1. 2 paccunTaHbl oTHOCUTe bHbIe ToKa3aTeau RMSEarimax/RMSEar o Kk j0My
13 perMoHOB, a TaKXe Cpe/iHee 3HaYeHHe [10 BCeM peruoHaM.

Tao6smna 2.
OtHomieHue RMSErimax/RMSEar no peruonam 1190
['opu3oHT nporyosa (Mecs)
Peruon
1 | 3 | 6 | 9 | 12 | 21 | 24
Pecny6sinka bamkopTocTtaH 0,036 0,891 0,868 0,994 0,991 0,903 0,903
Pecniy6sika Mapu#i 91 0,334 0,839 0,874 0,985 1,008 0,869 0,869
Pecny6siika MopjoBus 1,276 4,906 3,042 1,203 1,120 0,824 0,824
Pecny6sinka TaTapcTaH 0,222 1,003 1,038 1,010 1,010 0948 0,948
YamypTckas Pecny6iirka 0,038 0,775 0,778 0,946 1,042 0,851 0,852
YyBauickas Pecny6/uka 1,623 1,140 1,107 1,069 1,066 0,882 0,882
[TepMckuii Kpait 0366 0632 0810 0981 1,014 0848 0,850
KupoBckast 06/1acThb 0,783 0,965 0,967 0,988 1,014 1,014 0,873
Huxeroposckast o61actb 1,487 1,261 1,120 1,102 1,065 0,838 0,838
OpeHOyprckasi 06/1aCTb 0,171 0,884 0,964 1,006 1,010 0,962 0,962
[leH3eHckas 06J1acTb 0,434 0,811 0,991 1,006 1,030 0,882 0,882
Camapckas 06s1acThb 0,016 0,778 0,788 0,982 1,013 0925 0,925
CapaToBcKasi 06J1aCThb 0,574 0,848 0,894 0,984 1,001 0,923 0,923
YbsiHOBCKasi 06J1aCTh 0471 0934 1,111 1,069 1,073 0910 0,909

CpenHee 3HayeHue 0,559 1,190 1,097 1,023 1,033 0,899 0,889
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AHanu3 TabJ1. 2 M03BOJISIET CeJIaTh Ce/yIolnre BeIBoAbl: MoJiesib ARIMAX B cpeHeM
PeBOCXOAUT MoJiesib-6eHuMapk AR(1) Kak Ha JOCTaTOYHO KOPOTKHX FOPU30HTAX IJIAHUPOBa-
Hus (1 Mecsin), Tak ¥ Ha JJIMHHBIX BpEMEHHBIX MPOMeXYTKax B 21 u 24 mecsaua. Ha g/imHHBIX
BpeMeHHBIX FTOPU30HTAX TAKOU pe3yJIbTaT 0O'bSICHAETCS TEM, YTO 3HAYeHHUS TpeAbIaAyIed HHP-
JISIUH B Ieprofax ¢ — 24 u t - 21 nepectaeT 0Ka3bIBaTh BJAHUSHHE HA TEKYIYIO HHPJIAIUIO U
BO3pacTaeT poJib Kypca AoJ11apa, HeMoCPeACTBEHHO BIUAIOIEr0 HA UMIOPT U 9KCIOPT B KOHK-
peTHOM peruoHe. O6bsCHAS 60Jiee TOYHBIA TPOrHo3 Mozeabio ARIMAX Ha 1 mMecs1, 3aMeTuM,
YTO KYpC A0J/Iapa JJOCTATOYHO OBICTPO pearupyeT Ha U3MeHEHHUsl B 9KOHOMHUKE, a 3HAYUT, OC-
HOBBIBAsICh HA €ro JJMHAMHKe, MO>KHO CTPOUTD 60Jiee TOYHBIM MPOrHO3 KPATKOCPOYHOM peruo-
HaJIbHOW UHQJISLMHL.

Ha puc. 3 npeacrapiien nporHos uHusAnuu A [lepMckoro Kpasi, pacCiuTaHHBIN Ha
24 mecsua us gekabps 2020 r. HeCKOJIBKUMH MOJIeJIIMUA MAllIMHHOTO 06y4YeHus (Jjajiee B CTaThe
TaKWe BU3YyaJIM3UPOBaHHbIE POTHO3bI NPe/CTaB/IeHb s Bcex peroHoB [1P0). Mogenu ciay-
YaWHOTO Jieca U TPAJIMEHTHOr0 OYCTUHIa, aHaIorudyHo Mozeau ARIMAX, ciocoGHBI MPOTHO3H-
pOBaTh 3HAYUTEJIbHbIE U3MEeHEeHUSI UHQJIAINY, OJHAKO HE MOTYT B TOYHOCTH OINpPEAETUTh pe-
aJIbHBIA MaclITab M3MeHeHMH oKa3aTe s>,

PeanbHble 3HaueHUS

0,04

Random Forest (RF) ARIMAX

0,02

Gradient boosting (GB) Support vector machine (SVM)

08
aHe.21  mapr.21  wmad21 wons21 cenr.21 Wosb.21 mHel22 mMapr.22 mal22 wone22 cenr.22  wonb.22

Puc. 3. Unbasauus u ee nporyos Ass [lepMckoro kpast

[IporHo3sel, mosry4eHHble MOJEJbI0 CyYalHOTO Jleca A [lepMckoro Kpas, He UMEOT
JUIMTeIbHBIX MIePUOJ0B C JIMHEHHBIM ITPOTHO30M. BMecTo 3TOro nporHo3Hble 3Ha4eHUst HHO-
JIILIMY B palioHe peasIbHOro BCIJIecKa MHQJIALMH AOCTAaTOYHO CUIbHO U3MEHSIOTCS OT MecsiLia K
Mmecsny. [logo6Has AMHAMUKA TPOrHO30B XapaKTepHa U JJisl APYTUX PerMOHOB, 38 HUCKJII0YEeHU-
eM YamypTcko# Pecny6nky, Pecriy6inku Tataperan v Camapckoi o6s1actu (cM. puc. 4-6).

[ Y amypTckoi Pecrty61MKM MPOrHO3bl MOJIEJISIMU C/Iy4alHOr o Jieca U rpaiIMeHTHOT0
OyCTHHra JIMHEHHBI Ha epUOJax Nporuo3a ¢ 8 no 16 mecsi, a Takxke ¢ 18 mecsana no 24 me-
can, (puc. 4).

5 OTMeTHUM, UTO HU AJ151 ofHOro U3 14 pervoHoB [1PO He yzasoch HU OAHON MO/ieJIbIO CIPOTHO3U-
poBaTh MUKOBbIe 3HaYEeHUs UHQJIAIUU 33 pacCMaTPUBaeMbIH MePHO/I.
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Puc. 4. UH)sA1MA U ee IPOTHO3 A Y AMYpPTCKOH Pecny6inku

Jnsa Pecny6svku TatapceTad (puc. 5) JinHelHble MPOTHO3bl MOJIe/IbI0 CIYYalHOTO Jleca
NONYYUJINCh € 4 o 6 Mecsy, ¢ 8 no 10 mecsan, ¢ 11 no 15 Mecdw, a Takxke ¢ 18 mo 21 mecs,
[IporHosel Mo/ieJiblo TPaAUEHTHOTO OYCTUHIA OKa3aJUCh JIMHEWHBI TOJIBKO Ha IPOMEXYTKE C
4 no 6 Mecay,. Takasg JUHAMUKA B 3TUX JABYX PerdOHax MOIJIAa MOJIYYUTHCS B BUAY TOrO, YTO
WCII0JIb3yeMbI HA60p MaKPO3IKOHOMHYECKHX NOKa3aTeseld He CIOCOOEH OMUCAaTh MPUPOY UHP-
JISIUM B IJAHHBIX PETHOHAX.

0,08

PeanbHble 3HaUCHUSA
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Gradient boosting (GB) Support vector machine (SVM)

ARIMAX

-0,04

-0,06
-0,08
AHB.21 mMapT.21 main.21 umonb.21 ceHT.21 HofR6.21 SHB.22 MapT.22 Man.22 uionb.22 CeHT.22 Hos6.22

Puc. 5. Undasanys U ee nporHos ass Pecniy6nku TaTapcTaH

Junsa Camapckoit o61actu (puc. 6) JIMHEHHbIe YaCcTU MPOTHO30B MOJTYYUJIUCh MOJEJbI0
CIy9alHOTro Jieca Ha epuo/iax MporHo3a ¢ 1 Mecsna no 3 Mecs1, B 4 v 5 Mecs1pl, ¢ 12 Mecsia

no 15 Mecs1, a Takxke ¢ 19 Mecana o 21 Mecan u ¢ 22 Mecsua no 24 mMecsan®.

6 CpelHeKBaJpaTHUYHasl OMIK6GKA MPOrHO3a 3HAUYMUTEJILHO BhIILE ¥ MOJIEJIU CJIydaiiHoro Jieca (6osiee
B 1,5 pasa), B cpaBHeHnH ¢ Moziesbio AR(1) B cefyromux peruonax: Peciy6sinka Moposust, YyBanuckas



2024 IKOHOMHYECKHH )KYPHAJI BILI9 93

0,07
PeanbHble 3HaueHUs

0,052

0,035

Random Forest (RF) ARIMAX

0,017

- - . IR DAV 2
0 et s ..—,/4- e S et
S :
-0,017

Gradient boosting (GB) Support vector machine (SVM)

. ---

"N~
Lo s -
e W PR TN T e e

-0,035

-0,052

-0,07
aHB.21 mapT.21 man.21 uonb.21 ceHT.21 Hos6.21 £AHB.22 MapT.22 mMan.22 uionb.22 CeHT.22 Hosi6.22

Puc. 6. Undsnus U ee nporHos Ajsa Camapckoi 061acTu

Jlasiee 110 KaXKZJ0My peruoHy, Kak U B cJlyyae CO CpaBHEHHEM 3KOHOMeTPUYECKUX MOo/ie-
Jiel, pacCYMTaHbl OTHOCUTEbHbIe ToKa3aTeau RMSErr/RMSEaR, a Takke cpe/iHee 3HaYeHHUE M0
BCEM peruoHaM JJisi MOJiesiu ciay4daiHoro Jieca (cM. Tab.r. [11 B [Ipunoxxenun). Mogens ciydaii-
HOT0 Jieca 103B0oJIsIeT NOJIYYUTh ropaszio 60Jiee TOYHbIe NPOTHO3bI J1s1 OYAyLMX TepruoioB (21
U 24 Mecs1a) A9 BCeX perMOHOB 6e3 HCK/I04eHHud. [l noJ0BUHBI pernoHoB (Pecny6/mka
Bamkoprocras, Peciy6inka Mapuii 351, Peciy6inka Tarapcran, Yamyprckas Pecny6uivka, Hu-
»Keropo/ickasi 061acThb, [leH3eHcKas 06/1acTh U Y/IbSIHOBCKast 06/1aCThb) IPOrHO3 Ha 1 MecsL 1o
MO/JieJIM CIy4alHOTo Jleca TaKXe IPeBOCXOJUT 6eHYMapK, 0JHAKO LI PYroi 0JI0BUHBI pe-
TMOHOB IIPOTHO3 XY:Ke, 4eM Mojesib AR(1). Ciry4qaiiHbIH Jiec mpeioCcTaBIIsSIET JOCTATOYHO TOYHbIE
pervuoHasibHble TPOTHO3bI UHQJIAIMU OTHOCUTENbHO AR(1): oT Tpex nepuozmoB (Pecmy6inka
MoppoBus, OpeH6yprckas obJiacts, [lenseHckast o6s1acth U CamMapckast 06J1aCTh) A0 IECTH T1e-
puojioB (Pecny6simka BamkopTocTaH U YbsiHOBCKasi 06J1aCTh).

B oT/im4Me oT MoAiesiu c1ydalHOro Jieca, Mo/ieJib I'paiIueHTHOT0 6YCTUHTIA JIeMOHCTPU-
pyeT 60Jiee TOYHBIE MPOTHO3bI KAK HAa KOPOTKHUX U CPeHUX Nepuoiax B 1, 3 U 6 MecsleB, TaK U
Ha JUIMHHBIX lepyuojiax B 21 u 24 mecsana (cM. ta6.r. [12 B [Ipunoxenun). s ciefyrommx pe-
ruoHoB: Pecniy6sinka Mapwuii 31, Pecriy6sinka Tarapcran, Yamyprckas Pecniy6nvika, Hikeropoa-
ckas 06.1acTh, OpeHOyprekast 06/1acTb, CaMapckasi 06/1acTh U YJIbSIHOBCKast 00J1aCThb NI0Ka3aTeslb
RMSEgg/RMSEr 60JIblIIe €AMHUILIBI, OHAKO /151 OCTABLIMXCS PETHOHOB MPOTHO3 MOJIYYUJICS XY-
»e. BoJsiee Toro, omun6Ka MpPorHo3a He Takasl BbicoKas (omuOka MeHee 1,5 pasa), kKak B paHee
paccMOTpeHHOH MoZiesu c1y4aiiHoro Jieca. Tem He MeHee MoJie/Ib I'PaJUEHTHOT0 OYCTHHTA /115
IIPOrHO30B Ha GJIMKAUIIMI KBapTaJ AJs AecsiTH pernoHoB [1P0 feMoHCTpUpPYET 60Jiee TOUHbIE
MPOrHO3bI OTHOCUTENBbHO MoJesu AR(1), ¥ TOJIbKO /J151 YeThIpeX PErMOHOB ITPOTHO3 OKa3aJICs
XyKe MoZiesi 6eHuMapka (Pecny6simka TatapcraH, [lepmckuii kpai, Kuposckast o6siacte 1 Hu-
»Keropo/ickasi 06J1acThb).

TpeTbs Mcnionb3yeMasi B paboTe MOJieIb — MO/ie/Ib, OCHOBAaHHAsI HA METO/Ie OITOPHBIX BEK-
TOPOB, BblIaeT JIMHENHBIN MPOTrHO3 C IOCTOSIHHO NOBTOPSIIOILMMCS 3Ha4eHHEeM, 0ZJHaKO IPOTHO-
3bl Ha 21 U 24 Mecsilla OKa3alIuUCh Jy4llle, YeM MporHo3bl no AR(1). 3aMeTHM, 4TO /1Jis IPOrHO30B

Pecny6svika, llepmckuii kpal, KupoBckasi o6sactb, OpeHbyprckasi obsactb, Camapckasi o6sactb, Capa-
TOBCKas 06/1aCThb.



94 3KOHOMHYECKHH )KYPHAJI BILI9 Ne 1

Ha 24 Mecsua 15 Bcex peroHoB [190 nporHos MeTo/i0M ONOPHBIX BEKTOPOB OKa3aJICs JIydlle
3KOHOMETPHUYECKON MoJiesii, Ha ropu3oHTe B 21 Mecsn asa 13 pervoHoB [P0 nporHos oka-
3aJICA JIy4llle U TOJIbKO JI/Is1 0fHOro peryoHa (CapaToBckasi 06/1acTb) NPOrHO3 OKa3ascs 4yTh Xy-
ke 6eHuMapka (cM. Taou. [13 B IlpunokeHun). JlaHHBINA pe3yJIbTaT MOXKHO O6bSICHUTh TEM, YTO
BO BTOpO¥ nosioBuHe 2022 r. noMecsiyHast HHQJISALMA 3aMe/I/INIach B POCCHHCKUX PETHOHAX.

/lBa 13 Tpex UCNOoJIb3yeMbIX METO/I3, @ UMEHHO MOJie/lb IPaJIMeHTHOr0 6YCTHHIA U MO-
JleJIb CJIY9aiHOro Jieca, MO3BOJIM/IM MOMUMO MTPOrHO3a MOJIYyYUTb BOXKHOCTD (YacToTy) dakTo-
POB IIpH MO/JIEIMPOBAHUU. B TPoHKy HanboJsiee BaXKHBIX GAaKTOPOB JJIsI KaXKAoro peruoHa [190
BXOJIUT 3HauUeHUe UHQJISALUY B IpoILJIoM MecsiLe (Tab.. 3).

Ta6auna 3.
YactoTa $aKTOpOB B MO e/IAX MALIUHHOTO 0GYy4YeHM s
CiyyaitHbIH Jiec 'pasieHTHBIN GYCTUHT
daxkTop | yacTtoTa dakTop yacTtoTa

HUudnanusa -1 14 WUudnanusa -1 14
CpeziHee 3HaYeHHe HHJIALMU f - 3 4 Mecsi, 4
Mecsn 4 CpeliHee 3HaYeHHe UHQJIAIUU f — 3 3
CTaHAapTHOE OTKJIOHEHUE HHPISAUU HUnonsanus ¢ - 2 2
t-3 2

CTaHJapTHOE OTKJIOHEHHE KJII0UeBOMH KiroueBasi ctaBka # — 12 2
CTaBKH -9 2

U3 jaHHBIX 0 BAXKHOCTH (YaCTOTE) MPHU3HAKOB 11 pernoHoB [IP0 MOXKHO OTMETHUTH Cile-
JyIollee: B MOJEJU CJIYYalHOTO Jieca Ce30HHOCTh MHQJISALMM XapaKTepHa TOJIBKO JIs YEThIPEX
peruoHoB (Ilepmckuit kpali, Huxeropoackas ob6Jacts, [leHseHckast o6sacth U CapaToBcKast
06.1aCTh), @ B MO/ZIeJIM TPaZiJMEHTHOTr0 GYCTHHIa HOMep Mecsilia BakeH B Pecry6sinke TaTtapcraH;
JUIs1 OCTQ/IbHBIX TPEX PETMOHOB HOMED MecsLa TaKXKe SBJISIeTCS BaXKHBIM GaKTOPOM.

CpeznHee 3HaYeHHe UHOJISALMY 32 TPU NPOLIEAIINX MeCSLA — JOCTATOYHO 3HAYUMBIH dak-
TOP B MOJieJIM TPaIMeHTHOr0 GYCTHUHTa, YTO NMOATBEPKAAeTCs Ha JaHHbIX 1o Peciy6.inke Mop-
noBus, Hikeroposackoi 06J1acTH ¥ YIbIHOBCKOHM 06s1acTH. B Moziesin ciydaifHOro Jieca moMUMO
Hpe/ICTAaBJIeHHbIX PETHOHOB CpeJiHee 3HauYeHHe MHQJIALMY 33 TPU NMPebIAYIINX Mecsala TaKKe
SIBJISIETCS 3HAYMMBIM (paKTOpPOM IIPU MPOrHO3UpoBaHUHU HHOUIALMY B YyBalickoit Pecriy6irke.

3HAYMMOCTb MPU3HAKOB /ISl IPOTHO3UPOBAHUS UHQJISALMH pa3Hasi MOYTH JJIs1 KOKJ0Tr0
pervoHa B BbIOOpKe. Eciu He yYuThIBaTh 061U GaKTOP /11 BCEX PETHOHOB — UHQJIALUIO B
HPOLLIBIA Mecsl, ocTalbHble GaKTOPbl BCTPEYAIOTCS He TaK 4acTo Cpey Bcex perroHoB. K npu-
Mepy, B MOZIe/IN CJIy4alHOTO JIeca YeThIpe Pa3a BCTPEUYAIOTCS CpejHUE 3HaYeHUsI MHQJISALNY 3a
IpoIle/IIre TPY Mecsilia U HOMep Mecsla, ocTajlbHble GaKTOPbI BCTPEYAKTCs ropaszio pexe U
3a4acTyI0 XapaKTepHbI TOJIbKO JJIs1 OJJHOTO pernoHa. AHaJIOTMYHO U B MOZEJIH IPaJJUeHTHOTO
OyCTHHTa, HanboJIee YacTo BCTpevaruics GakTop, ceAy0LIMH 110 4acToTe nocjae HHPAALHUU
B [IPOLJIBIN MECSI — 3TO HoMep Mecsila (BcTpeuyaeTcs 4 pasa) U cpefiHee 3Ha4eHHe UHPIAUN
3a NMpolleAlre TpU Mecsala (BcTpeyaeTcs 3 pasa), ocTalbHble GAKTOPhI TaKXKe ClelUPpUIHBI
JUIS1 KXKJ0T0 pervoHa. Beicokas auddepeHpanys Hanbosiee BaXKHBIX GaKTOPOB JJIs1 KAXKJ0I0
Y3 PETHOHOB CBsI3aHa CO CIelPUKON pErMoHaIbHON 3KOHOMHKH, ee pa3MepoM U OOIIMM YPOB-
HEM pa3BUTHS pETHOHA.
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PaccMoTpuM ycpesiHeHHbIE pe3yJIbTaThl OLEHKH KauecTBa MoJesel Jisi pernoHoB [Ipu-
BOJDKCKOTO e/iepaibHOT0 OKPYTa, IPHUBe/IeHHbIE B TA0I. 4.

Ta6suna 4.
che,cu-leHHble pe3yJbTaThbl OEHKHU KaYeCTBa MO,Z[eJIeﬁ
no peruonam [0
CpenHue 3HaueHUsI RMSEModel/ RMSEar
nepuoJ NporHo3a (Mecs)
1 ‘ 3 ‘ 6 ‘ 9 ‘ 12 ‘ 21 ‘ 24
ARIMAX 0,559 1,190 1,097 1,023 1,033 0,899 0,889
RF 2,207 1,556 1,587 1,023 1,464 0,226 0,220
GB 0999 0,797 0,838 1,069 1,035 0,275 0,223
SVM 2,940 1,680 1,656 2,060 1,046 0,389 0,271

Cpe/i1 Bcex pacCCMOTPEHHBIX MOJiesIeld MOZie/Ib 'PaJJMeHTHOT'0 OYCTHHTA ABJISIETCS Hau-
60J1ee Ka4eCTBEHHOH, TaK KaK MPeOCTaBJIsIeT 60Jiee TOYHbIE IPOTHO3bI, YeM OCTaJIbHbIE MOJE/H
Ha GO0JIbIIIEM KOJIMYECTBE NEPHO/IOB MPOTHO3UPOBaHUs. TakK, JJisi MPOTHO30B Ha 3, 6, 21 u 24 me-
cd1a MOJiesb TPEBOCXOAUT OEHUMapK, Ha TOPU30HTE B 1 MecsI] MOKa3bIBAET KA4eCTBO CPAaBHU-
Moe ¢ 6eHUMapKoM. Ha ropu3oHTax mporHo3upoBaHus B 9 u 12 MecsIieB KaueCcTBO MPOTrHO3a Xy-
ke Ha 6,9% u 3,5% cooTBeTcTBeHHO. MoJie/b C/Iy4allHOTO Jieca ¥ MeTO/, OTIOPHBIX BEKTOPOB
NPeAOCTaBISAI0T TOYHbIE IPOTHO3bI TOBKO Ha JAJMHHBIX FOpU30HTaX B 21 u 24 mecsana. Takum
00pa3oM, Bce TpU MOJeIM MallMHHOTO 06y4yeHUsl CIOCOOHBI NPeJO0CTaBAsATh KaueCTBEHHbIEe
MPOTrHO3bI Ha 6oJIee JOJITUX FOPU30HTAX NPOrHO3UPOBAHUS OTHOCUTENBHO MO/lesiell BpeMeH-
HbIX psJ0B, Kak AR, Tak 1 ARIMAX, 4To yacTU4HO NOATBEPKAAET OCHOBHYIO FMIIOTE3Y O TOM,
YTO MO/|EJIM MAlIMHHOTO 00y4YeHUs1 IPEeBOCXOAAT SIKOHOMETPHUYECKHE MOJEIN MPU MPOrHO3U-
pOBaHUU PErHOHANbHON UHQJISIUH.

Mogesb ciydaiiHOTO Jieca IIOKa3bIBaeT HauboJiee TOUHbIE MPOTHO3bl (HAUMEHbIIIee OT-
HocuTesbHOe RMSEwmodel/ RMSEAR) HHUIAIIMK HA TOpH30HTaX B 21 U 24 Mecsiia OTHOCUTEIBHO
BCeX OCTaJIbHBIX MOJleJIEN U HauXy/illlee Ka4yeCTBO B IPOrHo3ax Ha 12 MecsineB. MeTo/; OIOpHBIX
BEKTOPOB UMEET HAUMEHBIIYIO TOYHOCTh B MPOTHO3UPOBAaHUY UHQJIAIIMY Ha Teproiax B 21 u
24 Mecsila cpe/id pacCMOTPEHHBIX MOJiesIel MallIMHHOTO 00y4YeHUs], TAKKe [JIJisi TPOTrHO30B Ha
1, 3, 6 1 9 MecsEeB 006J1aJlaeT XyALLIMM KauecTBOM MIPOTHO3a cpeAu Bcex MoJesel. [IporHos mMo-
Jenbio ARIMAX Ha 1 Mecs1 Biepesi 0Ka3aJicsl 3HAUMTENbHO Jly4llle TporHo3a 6eHuMapka AR u
Jiyullle, YeM IPOTHO3bI BCeX MoJiesiell MalMHHOro ooy4eHust. K mogenu AR(1) no kauecTBy npo-
rHO3a 6JIM3Ka TOJIbKO MO/IesIb TPAaZJUEHTHOr0 OYCTUHTA, a PYTHe MO MAllMHHOTO 00yyYe-
HUS NPOTHO3UPYIOT XyKe, U MOXKHO YTBEPXKJATh, YTO /J1s1 IPOTHO30B Ha OJJUH MeCSL, MoJen
BPEMEHHBIX PsII0B NOKAa3bIBAIOT HAWJIy4lllee Ka4yecTBO. TakUM 06pa3oM, FMIOTe3a O TOM, YTO
MOJieJI1 BpEMEHHBIX PSIOB MO3BOJIAIOT TOYHEE MPOTrHO3UPOBATh UHQJISIMI0 Ha TOPU30HTE B
OJIMH Mecsll, O/ TBEPKAEHA.

B uTOre MOXHO C/JIeJIaTh BBIBO/] O 11€JIECO06PA3HOCTH HUCIIO/Ib30BaHUSI METO/0B MallllH-
HOTO 06y4YeHHUs [/ IPOrHO3UPOBAHUS pernoHalbHON HHGAALUY B cy6bekTax [P0 Ha GoJiee
JIOJITUX BPEMEHHBIX TOPU30HTAX. Mo/iesib rpa/JUeHTHOr0 GYCTUHTA 110 KaueCTBY HOAXOAUT JJIs
JII060T0 U3 pacCMOTPEHHBIX FTOPU30HTOB MPOrHO3UpPOBaHUs. BMecTe ¢ TeM HcIl0/1b30BaHKE KO-
HOMETPUYECKHX MoJieJlel TaKKe OlpaBJaHO U3-3a UX KayecTBa NIPOrHO30B Ha FOPU30HTAaX Mpo-
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rHo3a 1o 12 MecsilieB ¥ B 0CO6EHHOCTH IIPU NMPOTHO3e UHQJIALMH B ciefyoiieM Mecsie. Oco-
OGEHHOCTH CTPYKTYPbl 3KOHOMHKH B PErMOHAX, UX KOHCTUTYLIMOHHO-TIPABOBO# cTaTyc, obecre-
YeHHOCTb IPUPOJAHBIMU PeCypcaMu U reorpadruyeckoe pacnoJioKeHHe 00bsACHAIT AuddepeH-
[[HAI[UI0 PETHOHOB JlaXkKe BHYTPH 0ZHOTO0 de/iepabHOro OKpyra.

3ak/iloueHue

J1s1 IPUHATHS pallMOHATbHBIX 3KOHOMHYECKUX PelleHUH cy6'beKTaM 95KOHOMHYECKUX
OTHOIIEHUH He06X0AMMO YYUTHIBATh OYAYILYI0 HHQJIALUIO B pa3/IMYHBIX pernoHax. /s npo-
THO3UPOBAHUS 3HAYEHUH OyAyiell HHQJIALMN UCIIOJIBb3YIOTCS pa3/InYHble MOJENH, B TOM YHC/Ie
MO/Ie/I1 BpeMeHHBIX PsZI0B U MOJe/IM MallMHHOro 06y4eHus. [Ipy 3TOM NporHo3vpoBaHUe pe-
TUOHAJIbHON UHQJISIUU C TOMOIIbI0 MOJiesIell MAlIMHHOT'O 00y4eHHs SIBJISIeTCS aKTyaJbHOU
3a/layell, HayyHble paboThl HA JJAHHYIO TeMY TOJILKO HAUMHAIOT NOSBJATLCS. B cTaThbe mpoBefe-
Ha OlLleHKa BO3MOXXHOCTH MCII0JIb30BaHMA MoJiesiell MalllMHHOTro 06y4eHHs /J1s1 IPOTHO3HMpPOBa-
Hus UMK B peruoHax [1P0 u npoBeseHO cpaBHeHHe MoJesled MalIMHHOIO 06y4eHHUs C
KJIACCUYEeCKUMH 3KOHOMETPHUYECKUMH MOJIEISIMU.

PesysibTaThl MCC/Iej0BaHUSA T0KA3aJIH, YTO MO/leJIM MAllMHHOTO 06y4eHus: MOryT 3¢ dek-
THUBHO IPOTHO3UPOBATh HHQJIALMIO Ha 60Jiee AJIUTENbHBIX BpEMEHHBIX eprojax (21 u 24 me-
cs1a), B TO BpeMsl KaK KJlacCH4YecKHue aKkoHoMeTpudeckue Mmojenu AR u ARIMAX noka3sbIBaloT
HU3KO0e KauyeCTBO [TPOrHO30B HA TAKUX JJa/IbHUX TOPU30HTAaX IJIaHUPoBaHHsL. [lo cOBOKynmHOCTH
pe3y/IbTaTOB MBI [ielaeM BbIBO/J, YTO NPHU KPaTKOCPOYHOM NIPOTHO3WPOBAHUH JIydlllee Ka4ecTBO
IIPOrHO30B JIEMOHCTPUPYIOT 3KOHOMeTpHuyeckue Mojenu. Ha ropusonTax o 1 rosa uckiode-
HUe COCTaBJISIOT TOJbKO MoJiesiu rpasieHTHoro 6yctunra (GB), ogHako npu UX TeCTHPOBaHUU
B MO/IeJISIX MCI0JIb30BaJINCh UCTUHHBIE OYyAylie 3HaUYeHUs1 9K30TeHHbIX lTlepeMeHHbIX. [Ipu
CpeZiHECPOYHOM NPOrHO3UPOBAHUH (TOPU30HT 2 ro/ia) IKOHOMETPUYEeCKHe MOJesU IBHO YCTY-
NalT MOJEJ/ISIM MAaIllMHHOrO 00y4eHus. /JlaHHbIe pe3yIbTaThl COOTBETCTBYIOT NMPAKTHKE NPO-
HO3UPOBAHUS MaKPO3IKOHOMHUYECKHUX IT0OKa3aTeJsiel, KOTopasl CBUETeNbCTBYET O TOM, YTO JJ1s1
Cpe/iHEeCPOYHBIX POTHO30B 0OBLIYHO PEKOMEH/YETCs1 UCII0/Ib30BaTh JUO0 CTPYKTYPHbIE MOJe-
su (Hanpumep, DSGE), in60 ux nosycTpyKTypHble aHanory (Hanpumep, QPM). Takum o6pa3om,
BbIJIBUTaeMasi paHee runoresa (2) noATBepAUIach, Kak U MOATBepAUIachk runore3a (1) o Tom,
YTO MO/JIeJIM MALIUHHOTO 06Y4YeHUsI MOTYT ObITh BecbMa 3pPeKTUBHBIM HHCTPYMEHTOM sl IIPO-
THOBMPOBAHHUs PETHOHAJBHON MHQJIALMM Ha PasHbIX BpeMeHHbIX ropusoHTax. Cpeu Bcex MC-
10/1b30BaHHbIX Mo/Jeslell HauboJiee TOYHOM OKasaslacb MoJie/lb IpaIueHTHOr0 6YCTHHTa, KOTO-
past IpeBOCXOUT Mo/iesb-6eHuMapK AR(1) B 4-x U3 7 paccMaTpHUBaeMbIX IIEPHO/IOB, @ TPOTHO3
Ha OJIMH Mecsil] aHayiorudeH Moziesid AR(1) 1 HeMHOro0 yCTynaeT B Ka4eCTBE TOJIbKO MPHU MPo-
rHo3ax Ha 9 u 12 MecsneB. ABTOPbI NPUXOAAT K BBIBOJY, UTO J/IS1 JOCTPKEHUST HAW/Iy4lIero Ka-
YeCcTBa MPOTHO30B PErMOHAIBHOM HHJISILIMYA BO3MOKHO KOMOMHHUPOBATh MPOrHO3bl HA OCHOBE
Mo/iesiel MallIMHHOTO 06y4YeHH s U 3KOHOMETPUYECKUX MO/leel.

CnenyeT OTMETUTD, YTO pacCMaTpUBaeMbli IPOTHO3HbIN nepuof, 2021-2022 rr., aBad-
€TCS1 OTHOCUTEBHO HETUIIUYHBIM /IS POCCUMCKON U MUPOBOM 3KOHOMHKH, HHJIstnys B 2021 T.
XapaKTepusyeTcsa U 3¢pPeKTOM HU3KOH AieHexXHOU 6a3b1 2020 r., ¥ MOBBIIIEHHEM MUPOBBIX I[€H
Ha POJI0BOJILCTBEHHbIE TOBAaPhI, U JeGUILIMTOM NpeJI0KeHHs 1U3-3a JJOTUCTUYEeCKUX NpobJieM
Y Npo6JieM € IPOM3BO/CTBOM Ha pOHE OCTAIOLIMXCS KOPOHAaBUPYCHBIX OTPaHUYeHUH, TaK U B Lie-
JIOM pOCTOM UHQJISIMH B MUpe. JKOHOMUYECKHEe CAaHKIMY, BBeJleHHbIe B afipec Poccuu B 2022 1.,
YCIOKHUJIM 3KOHOMHYECKYI0 CUTYALMIO, U YTOObI MOAJiepKaTh 3KOHOMUKY U He JI0NyCTUTb OT-



2024 IKOHOMHYECKHH )KYPHAJI BILI9 97

TOK KallUTasla U3 CTPaHbl, ObIJIM IPUHATHI HOBBIE, paHee He IPUHUMaeMble Mepbl: OCTaHOBKA
ToproB Ha MMBE, o6s13aTesibHas IpoJaka BaJIOTHOH BBIPYYKH 3KCIIOPTEpPaMH, OrpaHUYeHHe
IlepeBO/IOB BAJIIOTHI 33 IpaHULly GU3NYECKUM JIMIIAM U OTpaHUYeHHUe NPOJaKU U CHATHS BaJllo-
Tbl. [10/J06HBIE 5SKOHOMUYECKHE YCJIOBHS U MOJUTHYECKHUE LIOKHU TPY/IHO MPOrHO3UPOBATh, OHU
He HaIllJIM IPSMOro OTPaXKEHUS U B HCC/IelyeMOM Habope MaKpO3IKOHOMUYECKHX ITOKasaTesel
13-32 HEBO3MOXXHOCTH NPOrHO3UPOBAHUS TaKHX LIOKOB M UX BJMSHUS HAa 3KOHOMHUKY. Mozesu
MalIMHHOTr0 06y4YeHUs], KOTOpble UCII0Jb30BaHbl B paboTe, He TaK XOPOLIO CHPABJAJNUCH CO
BcIsieckoM uHGsinuu B MapTe 2022 r. u poctoM undusanuu B 2021 r., TeM He MeHee B 6oJiee
CTabUJIbHBIX 3KOHOMHYECKHUX YCI0BUAX MOJIEIU CIIOCOOHBI MIPeJJ0CTaBJIATh JOCTAaTOYHO Kaye-
CTBEHHbBIE TPOTHO3BI.

B uccneoBaHMM IPUCYTCTBYIOT HEKOTOPBIE OrpaHUYeHUs1. Bo-niepBbIX, JOCTYNHBIN Ha-
60p MAaKpPO3KOHOMUYECKHUX TIOKa3aTeleld MOXKeT ObITh PAaCIIUPEH B JAJIbHENIINX UCCIeJ0BAHU-
ax. [loMecsiuHble JJaHHble HA perMoHaJbHOM YPOBHE Npe/CTaB/eHbl 60Jlee CKPOMHO B OTKPbI-
TOM JIOCTYIIe, YeM HallMOHa/bHbIE, TO3TOMY B pab0Te UCN0/b30BAJINCh MPEUMYILECTBEHHO J,0C-
TyTHble JaHHbIE, U HEKOTOPbIe I0Ka3aTe Iy JOMOJH/INCh UHTepnoanyeil. Bo-BTOphIX, KayecT-
BO JIaHHBIX MOKET BBI3bIBAaTh BOIPOCHI KAaK M3-3a IEPECMOTpPa pacyeTa [oKas3aTeseld B pa3Hble
BpeMeHHbIe IPOMEKYTKH, 0OHOBJIEHHUSI paHee NPeJCTaBJIeHHbIX JaHHBIX B KOHIIE I0/ja, TaK U
crieliGUKH OT/EbHO B3SITOr0 peruoHa. B-TpeTbux, orpaHr4YeHe B BHIYUCIUTEIbHON MOIHO-
CTH, NOJ00p rUIeprapaMeTpoB B MO/e/sIX MAallIMHHOI0 06y4YeHus1 MOXKeT OblJl BbINOJIHEH C pas-
JINYHBIMU 3Ha4eHUsIMH CaMUX runeprnapaMeTpoB. OfiHaKo fobaBjeHHe KaX0r0o HOBOTroO 3Ha-
YeHUsI CyLeCTBEHHO YBeJWYUBAET BpeMs JJIsl BBIUMC/IEHUs] ONTHMAJIbHOrO Habopa napameT-
POB, I03TOMY NOAGOP ONTHUMa/bHbIX 3HAYEHUH NPOUCXOJUJ U3 0CTAaTOYHO OTPaHUYEHHOTr0
Habopa 3Ha4YeHHUH, YTO MOTJIO [TOBJMATH Ha CrieuPUKALUI0 MOJIEJIN U Ka4eCTBO IIPOrHO30B.
HakoHer, crieriuduka Ka>kjoro oT/ieJIbHOTO perMoHa BJIMsIeT KaK Ha JJaHHble, TaK U Ha HE06Xo-
JMMble GaKTOPBI /11 NporHo3a. Kak nokasasn aHaius caMblx 3HAYUMMbIX GaKTOPOB B MOJEISAX
MalIMHHOT0 00y4YeHus], ToJbKO oAuH dakTtop (MUIIL B mpouwioM Mecsiie) BXOAUT B TPOUKY Hau-
60Jiee BaXKHBIX [IJI1 BCeX PeTMOHOB B MOJeJ/IsIX CJIy4YalHOro Jieca U rpaJjueHTHOr0 OYCTHHTA.
OcTasibHble GaKTOphI JTU60 SABISAOTCSA 0OLMMH TOJIBKO JJ1s1 YeThIpeX pernoHOB (HanprMep, Ho-
Mep MecsiLa), 60 ABJISIOTCI HHAUBUAYAJIbHBIMH U BAXKHbI B MOZIEIMPOBAaHUN UHQJISALUN TOJb-
KO y KOHKPETHBIX PETHOHOB.

B03MOXXHBIM pa3BUTHEM HCC/IeL0BaHUS MOXKET MOCAYXKHUTb UCI0JIb30BAHHE J0MOJIHU-
TeJIbHbIX MO/JieJiell MallMHHOr0 00y4yeHus], KaK, HallpuMep, HeMPOHHBIX CeTel, Tak U KOMOUHHU-
poBaHMe ITPOrHO30B 110 HECKOJIbKUM MO/JIeJIIM B OJIMH IPOTrHO3. BaXXHBIM Npe/icTaB/seTcs Tec-
THPOBaHHeE YCTOWYMBOCTH Pe3y/IbTaTOB IPOrHO30B K Pa3HbIM TECTOBBIM BEIGOPKAM U MeTOaM
KpOCC-BaJIMJJALIMH BPEMEHHBIX PsA/IOB (HAlPpUMeED, METO/IaM CKOJTb3SIIIEr0 /I PACIIUPSIIOLIEro-
cs1 okHa). KpoMe TOro, nepcrneKTHBHBIM MPECTABJISETCS UCIOJIb30BaHUE 3KCIIEPTHON KOPPEK-
TUPOBKU IPOTHO30B, YTO MOXET JIOMOJHUTENbHO NOBBICUTh KaueCTBO MPOTHO30B, CKOPPEKTH-
poBaTb paboTy Mojesiell. BaXXHBIM HanpaBJ/leHHeM Pa3BUTHA paboThl MOXKET CTaTh UCCJIe/l0Ba-
HHUe pacCMOTPeHHbIX Mo/Jeslel Ha Ipyrux pernoHax Poccun npu pelleHUy 3aZja4y NPOTHO3UPO-
BaHUS perHoHabHOW UHPIALUM.
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Tao6smna I11.
OtHomieHHue RMSEgr/RMSEg no peruonam NP0
T'opu3oHT nporyosa (Mecs)
Peruon
1 | 3 ‘ 6 ‘ 9 ‘ 12 ‘ 21 l 24
Pecny6srka BamkopTocTaH 0,474 0,616 0,534 0,048 2,211 0,147 0,006
Pecny6sivka Mapuii di 0,368 0,533 1,839 1,634 0,454 0,267 0,001
Pecny6sivka MopoBus 6,061 1,527 2,999 1,228 0,260 0,182 0,527
Pecny6auka TaTapctan 0,265 4,130 0,603 1,736 3,136 0,253 0,012
YamypTckas Pecny6iivka 0,202 0,016 0896 1,468 3,647 0,182 0,432
YyBauickas Pecny6/inka 3,284 0,638 2,464 0,353 0,037 0,130 0,404
[lepMckuii kpait 2,496 1,270 0,186 1,418 0,354 0,013 0,173
KupoBckast 06/1acThb 1,715 1,506 0,624 0,710 2,184 0,465 0,495
Huxxeroposckas 061acTb 0,359 2,660 0,192 0,160 1,612 0,211 0,108
OpeHb6yprckas 06;1acTb 1,812 1,566 2,618 1,080 0,384 0,112 0,089
[leHseHckas o6/1acTb 0,263 1,725 1,016 1,504 2,509 0,283 0,078
Camapckasi 06s1acThb 8,679 4515 6,114 0,538 2,455 0,131 0,406
CapaToBcKast 06J1aCTh 4,458 0,518 0994 1,890 1,123 0,785 0,093
YbsiHOBCKas 06J1aCTh 0468 0,566 1,137 0,559 0,124 0,005 0,264
CpeliHee 3HaYeHUE 2,207 1,556 1,587 1,023 1,464 0,226 0,220
Tao6suna I12.
OtHomieHue RMSEgs/RMSEar o peruosam [P0
T'opu3oHT nporyosa (Mecsu)
Peruon
1 ‘ 3 ‘ 6 | 9 ‘ 12 ‘ 21 | 24

Pecny6suka BamkopTocTaH 1,889 0,526 0,682 0,693 1,196 0,231 0,067

Pecny6sivka Mapuii di 0,814 0,471 1,616 2,061 0,168 0,371 0,185
Pecny6sivka MopoBus 1,692 0,865 0,647 0,649 0,041 0,104 0,583
Pecny6auka TaTapcTan 0,914 1,533 0,151 1,633 1,627 0,253 0,016
YamypTckas Pecny6/ivka 0,604 0,073 0,475 0,524 2,092 0,023 0,210
YyBauickas Pecny6/ika 1,239 0,889 0,090 0,866 0,276 0,593 0,299

[lepMckuii kpaii 1,544 1,214 0,339 1,049 0,055 0,153 0,157
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OxkonHyaHue TabJ. [12.

T'opu3oHT nporyosa (Mecs)

Pervon
1 3 ‘ 6 ‘ 9 ‘ 12 ‘ 21 ‘ 24
KupoBckast o6s1acThb 1,134 1,161 0,411 0,749 1,292 0407 0421
Huxeropopckasi 06J1acTb 0,007 2,002 0,362 0,583 2,580 0,160 0,192
OpeHOyprckasi 06/1acTb 0,004 0,619 2,361 1,048 0,041 0,147 0,075
IleH3eHcKas 00J1aCTb 1,009 0,914 1,458 1,027 2,952 0,333 0,152
Camapckasi 06/1aCThb 0,147 0,190 1,094 1,496 0,408 0,120 0,456
CapaToBcKast 06/1aCTb 2,670 0,034 1,782 1,734 0,182 0,939 0,083
YabssHOBCKast 06J1aCTh 0,320 0,672 0,272 0,855 1,578 0,020 0,225
CpenHee 3HayeHUe 0,999 0,797 0,838 1,069 1,035 0,275 0,223
Ta6una I13.

OtHomeHue RMSEsym/RMSEar o pernonam I[190

['opusoHT mporHosa (Mecs)

Peruon
1 3 ‘ 6 ‘ 9 ’ 12 ‘ 21 ‘ 24
Pecny6sinka BamkoptocTtan 0,648 1,587 0,932 2,126 0967 0,418 0,230
Pecniy6sika Mapu#i 91 0,256 0,201 1,006 2,848 0,077 0,547 0,405
Pecny6siika MopjoBus 25,522 10,584 8,259 3,087 1,202 0,520 0,700
Pecny6sivka TaTapcTan 0,922 0,698 1,171 1,999 1,037 0,301 0,047
YnmypTtckas Pecny61vka 1,277 1,068 0,706 1,973 0,991 0,172 0,054
Yysauckas Pecry6imka 2,243 0,286 1,208 2,703 05548 0,692 0,258
[lepMmckuii Kpait 0,133 0,251 1,017 2,097 1,354 0,303 0,015
KupoBckas o6s1acTb 1,559 0,500 0361 0,223 1,896 0,293 0,273
Huxeroposckast o61actb 1,772 1,488 0,838 1,306 2,124 0,025 0,306
OpeH6yprckas 06J1acTh 0,858 0,435 1,817 1,475 0,245 0,235 0,083
[leH3eHCKas 06J1aCTh 2,234 4,371 3,427 3,270 1,329 0,548 0,479
Camapckasi 06/1aCThb 0,914 1,020 0,469 2,857 0,046 0,305 0,610
CapaToBckast 06/1aCTb 1,286 0,495 1,959 2,080 0,384 1,053 0,193
YabssHOBCKas 06J1aCTb 1,537 0,529 0,007 0,803 2,443 0,037 0,142
CpenHee 3HayeHHe 2,940 1,680 1,656 2,060 1,046 0,389 0,271
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The paper reveals the forecasts for regional inflation based on the regions of the Privol-
zhskiy Federal District (PFD). The purpose of the study is to determine the model that most ac-
curately predicts regional inflation. The paper compares the tools of machine learning - support
vector machines, gradient boosting, and random forest - with econometric models of time series,
autoregression and integrated autoregression-moving average — models that are often used to
predict national inflation in Russia. The results of the study help to identify the key macroecono-
mic indicators that most significantly affect regional inflation. The top three of them for each re-
gion include the value of inflation within last month, the average inflation, and the count number
of analyzed month. We show that machine learning models are not as bad at predicting regional
inflation over long time periods (21 months and 24 months), while econometric models predict
quite accurately on short time horizons.

Key words: forecasting; regional inflation; machine learning; gradient boosting; random
forest; econometric modeling.
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BpeMmeHHOM pUCK-IPOPUIb ONLMOHOB

Iloranos A.U.

OueHKa pUCKa OMIMOHOB B Ie/ISIX MapKUPOBAHUS ONpPeessieTcs Ha GupKax
C MCI0JIb30BaHUEM K03 UIIMEHTOB YyBCTBUTENBHOCTH UM QUKCUPOBAHHbIX ClLie-
HapueB U3MeHeHHUs pUCK-NapaMeTpoB. [loj06HbIe MeTO/IbI He MOTYT TOYHO Olie-
HUTDb PUCK, TaK KaK He YYUTHIBAIOT 3aBUCUMOCTb PUCKA ONIJMOHOB OT BpeMeHHU
JI0 UCIOJIHEHUS. ITY 3aBUCHMOCTb HEOOXOAMMO NPUHUMATDb B pacyeT IIPHU Mojie-
JIMPOBaHUM BBU/Iy U3MEHYUBOCTH KO3PPUIUEHTOB YyBCTBUTENBHOCTH C TeYEeHH-
€M BpEMEHH /10 MCIIOJHEHHUS U BpPEMEHHOU CTPYKTYPbI pUCK-aKTOpoB. B pabote
OCyLIeCTBJIEHA OLleHKa BJIMSHUS Ha PUCK OMNI[MOHOB BPEMEHH [I0 UCIIOJIHEHUS U
pHUCK-ITapaMeTpOB, 00/1a/]al0IUX 3aBUCUMOCTbI0 OT BPeMeHH: No/ipa3yMeBaeMast
BOJIATWJIBHOCTD, CTPYKTYpa No/ipa3yMeBaeMOi BOJIaTU/IbHOCTH U PUCK-TIpeMus 3a
BOJIATWJIBHOCTD. BBLJIO [I0Ka3aHO CyleCTBOBaHHE 3HAYMMOI0 TpeHJa Ha Bo3pac-
TaHUE OLIEHKH PHUCKa 110 Mepe NpUG/IMKEeHHS ONLIMOHA K JlaTe UcIoJHeHus. [Ipu
TOM BO3pacTaeT He TOJIbKO CpeJiHASA OlleHKa PUCKa, HO U ee Agucnepcus. Js on-
IJMOHOB CO CTPAHKOM, OTJIMYHBIM OT CTOMMOCTH 6a30BOr0 aKTHUBA, TPEH/, CTAHO-
BUTCS1 MeHee BbIpa)KeHHbIM U TOUHOCTb OLIeHKH CHUXKaeTcs 110 Mepe OTAajIeHus
OT LieHTpa/IbHOr0 cTpaiika. Ho mpu paBeHCTBe cTpaiika U CTOUMOCTH 6a30BOT0 aK-
THBa TPEHJ, ONUCbIBAeT AUHAMUKY pUCKa IOYTH MOJHOCTBIO. BblI0 BBISABIEHO, UTO
CyIlLleCcTByeT 3aBUCHMOCTb PHUCKa OIMIMOHA OT CTPYKTYPHI N0JpasyMeBaeMoi Bo-
JIATWJIBHOCTH: OTHOCHUTEJILHOE CMellleHHe BOJIATU/IbHOCTH 3HAYMMO CHIKAEeT ypo-
BEeHb PHCKA HA IIEHTPAJbHOM CTPaiKe, a paCCTOSTHUE CMELEHUS — MOBBILIAET yPO-
BeHb PUCKa. BaxxHO 0TMeTUTD, 4TO No/ipa3yMeBaeMasi BOJIATU/IbHOCTb XOTb U pak-
THYECKH ONMCBhIBAET BOJATHU/IBHOCTb CTOUMOCTH OINLKOHOB, HO He BJIMsIET HA YpO-
BeHb PUCKA ONLMOHOB. PUCK-IpeMus 3a BOJATHUJIBHOCTD SIBJASETCS 3HAYUMbIM
baKToOpoM Ji/1s1 OITMCAHUS PUCKA ONLMOHOB, HO TOJIBKO JJIS1 C/Iy4aeB NMAapHOH per-
peccumu.

Karouessie cnoea: nporsBoaHble GUHAHCOBbIe UHCTPYMeHTHI; Value-at-Risk; mporHosuposa-
HUE PUCKOB; PUCK-TIPEMHUST; BPeMsI [0 UCIIOJHEHHS; OLleHKa TPeHA.
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1. BBeaeHue

CoBpeMeHHbIe GUPXKEBbIE CUCTEMbI OIIEHKH PHUCKA MPOU3BOAHBIX GUHAHCOBBIX UHCTPY-
MEHTOB CTPOSITCS Ha IBYX OCHOBHBIX MeTozax: MoHTe-KapJio ¢ ucnosb3oBaHueM ko3 dunnen-
TOB YyBCTBUTEJIBHOCTH U KBa3u-MoHTe-Kapsio ¢ ncnosib3oBaHreM GUKCHPOBAHHBIX CLIEHAPUEB
M3MeHEeHHSs PUCK-TIapaMeTpoB. [lepBbIi npenosaraeT oleHKY YyBCTBUTEIbHOCTH HHCTPYMEH-
TOB K U3MEHEHUI0 CTOMMOCTH 6a30BOT0 aKTHBA (Aie/1bTa) U MoApa3yMeBaeMoi BOJIaTUJIbHOCTU
(Bera). [loMuMO 3TOr0, OH MOXKET YYUTHIBATh CTPYKTYPY BOJIATUIBHOCTH, KOPPEJISIUI0 MEXY
[[€HAaMHU U BOJIATUJIbHOCTBIO PA3/INYHbIX 6A30BBIX aKTUBOB, PUCK KOHIIEHTPAIUU U PUCK JledoI-
Ta [ISDA, 2023]. Bropoii MeTo/1, HCcIo/ib3yeMbli Ha YUKarckoir 1 MOCKOBCKOHM GUpKax, moapa-
3yMeBaeT MOJIeJIMPOBaHUE JUHAMHUKH OCHOBHBIX PUCK-(PAKTOPOB: CTOUMOCTb 6Aa30BOr0 aKTHBA
Y nojpasyMmeBaeMasi BosaTuibHOCTh [CME Group, 2019; CCP NCC, 2020]. IIpeackasaHHble 3Ha-
YeHUsl pUCK-AKTOPOB UCIOJIb3YIOTCS B MOJE/H LIeHO0Opa30BaHusl HHCTpPYMeHTa. TakuM o6pa-
30M IIOJIYYaeTCsl pasHULA MeX/ly PbIHOYHOM U CMO/IeJIMPOBAHHOM 1jeHaMH, SIBJISIOILAsICS OLleH-
KOU pHCKa U3MeHEeHUs] CTOMMOCTH UHCTPYMEHTA.

006a noAxoAa YYUTHIBAOT TEKYyILMe 3HAYeHHsI KOAPPUIMEHTOB YyBCTBUTENbHOCTU WJIU
PHCK-TIapaMeTPOB ¥ UCTOPHIO U3MEHEHHH PUCK-NTAapaMeTPOB, IIPH 3TOM He YIYUTHIBAIOT TPEH/bI
B PHUCK-TIapaMeTpax U CYIeCTBYIOLIHE PEIHOYHBIE OXKUAAHHUSA. ITO 3HAYHUT, YTO ITPH OLIEHKE PHCKA
paccMaTpPUBAKOTCSA B OCHOBHOM CUMMETPHYHbIE U3MEHEHHS PUCK-TTaPaMeTPOB: POCT HUJIU CHIDKE-
HHe CTOMMOCTH 6a30BOro akTHBA U/WIH NMOApPa3yMeBaeMOi BOJATH/IbHOCTH HA OZHY BeJUYH-
Hy. [Ipu 3TOM, KakK 6y/IeT MOKa3aHO Jlajiee, B PUCK-NIapaMeTpax MOXeT CyleCTBOBAaThb ONpe/e-
JIEHHBIH TpPeH/I, HallpuMep, oJpa3yMeBaeMasi BOJIATUJIbHOCTh, B CPEIHEM, BO3pACTaeT Mo Mepe
NpHUOJIMKEeHUS] BpEMEHU K JlaTe UCTIOJIHEHHUS OILIMOHA, CJIe/loBaTe/bHO, 60Jiee TOUHAsI OljeHKa
pHcka 6yJeT MmoJiyuyeHa ¢ y4eTOM UCI0JIb30BaHUSl HECUMMETPUUHBIX ClleHapHeB U3MeHeHHUs
noApasyMeBaeMoi BOJIaTUIbHOCTH. Kak pe3ysbTaT, B MOMEHTHI MOBBILIEHHON BOJATU/IBHO-
CTH WJIH 110 Mepe NPUOIIKEHHS] BPEMEHH K JIaTe UCIOJHEHUS OMIIMOHOB TOUHOCTD OLEHKH PHC-
Ka CHIKaeTcs. Kak 6b10 oKa3aHO BO MHOTHX HcciefioBaHusx [Carr, Wu, 2016; Andersen et al.,
2015; Yun, 2011], puck onuuOHOB 3HAYMUMO PACTeT IPU YMEHbIIEHUH CPOKA /10 UCIIOJIHEHHUS
BHE 3aBHCHMMOCTH OT COOTHOIIEHHUSI MEX/Y CTOMMOCTbIO 6a30BOr0 aKTHBA U CTpalkoM. Tak, npu
pa3zesieHUH epyuoja TOPToB OIMI[MOHA Ha ABa: 6oJsiee 30 AHEH 10 ucnoJyiHeHus U MeHee 30 JHel
10 HCTIOJIHEHHS], OBLJIO [IOKA3aHO CYIeCTBOBAaHHE CTATHCTHYECKH 3HAYMMOM pPa3HHIIbl B YPOBHE
pucka assi TopryeMbix Ha MockoBckoil 6upxke onuuoHoB [[loTamos, Kyp6anranees, 2023].
[Toz pyCKOM ONIIMOHOB 3/I€Ch U Jjajiee MOAPa3yMeBa€eTCs OLeHKA MOTeHIUA/IbHBIX TOTEPh CTOU-
MOCTH KOHTpPAKTa Ha 99-NpOLIeHTHOM /I0BEpUTETbHOM UHTEPBaJIe Ha TOPU30HTE B O/IHH JIEHb.

st MoZileTMpOBaHUS OLIEHKU PUCKA BHE 3aBUCUMOCTH OT UCI0JIb30BAHHOI'O METO/A BblI-
YHCJIEHHe TpeH/a UMeeT CyllecTBEHHOe 3HaueHUe, TaK KaK yCpelHeHHasl CTPYKTypa pUcKa oI-
I[MOHA 10 BpeMEHU MOXKET ObITh UCIOJIb30BaHa B KAUYECTBE OMOPHOU KPUBOU HJIH C LIE/bIO Jle-
TPEeHJMPOBAHUS PS/IA, YTO MIO3BOJIMT C/IeJIAaTh IaHHbIE CTALIMOHAPHBIMH U 60JIee TOYHO OLIEHUTD
PHCK. ITOT NMOAXO/ SABJISIETCS O0JIee TOYHBIM, TaK KaK TEOPETHUECKHUH aHaIN3 Yepe3 Koadduiu-
€HTBI YYBCTBUTEJBHOCTH OIIMOHOB HEe MOXKET JIaTh OJTHO3HAYHbBIN pe3y/ibTaT BBUAY:
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1) pasHOHaNpaBJEHHOCTH K03 UIMEHTOB YYBCTBUTENIBHOCTH IIPU YMEHBIIEHUH CPO-
KOB /IO MCIIOJIHEHUS] HHCTpyMeHTa. HanpuMep, Bera onijyoHa CHIKaeTcsl Ha BCeEM CPOKe JI0 HC-
NOJIHEHUS NIpY QUKCHPOBAHHBIX IapaMeTpax, a JieIbTa MOXKET KaK PacTH, Tak U NaJaTh B 3aBU-
CUMOCTH OT COOTHOIIIEHHUS CTpalKa U LieHbl 6a30BOT0 aKTHBA;

2) HEeMOHOTOHHOCTH K03 HUILMEHTOB YYBCTBUTEJIBHOCTH — «<BpeMEHHON pacna/i» CTOH-
MOCTH OIL[MOHA (TeTa) UMeeT NepesIoMbl BO BpeMeHH NPU GUKCUPOBAHUH IPYTHX IapaMeTPOB;

3) Ha/nM4Ms BpeMEeHHOH CTPYKTYPbI CAMUX PUCK-(PAKTOPOB — JUCHepCHs H3MEHEHUH NoJ-
pasyMeBaeMoH BOJIATUJILHOCTH BO3PACTAET 0 Mepe NPUOJIMKEHH K AaTe UCIIOJHEHHUS OMIHO-
Ha U uMeeT TpeHJ. To ecTh, /1M B35ITh BeCb HAG0P ONIIMOHOB U JJIs KO¥KA0T0 MOMEHTA BpeMe-
HU /10 UCIIOJTHEHUS MPU KAX0M COOTHOLIEHWH CTPAalKa U CTOMMOCTH 6a30BOr0 aKTHBA IO-
CYMTATh NPHUPAILEHHS T0pa3yMeBaeMON BOJIATUIBHOCTU U JJIS1 3TUX NMPUPALIEHUNA BBIYUC-
JIUTD JIUCIIEPCHIO, TO 3TA JUCTIEPCUs GYJET UMETh TPEeH/| Ha BO3pacTaHHUe N0 BCEMY MHOXECTBY
COOTHOILIEHUH CTpalKa K CTOMMOCTH 6a30BOr0 aKTHUBA 110 Mepe NpUOGJIMKEHUS ONIIMOHA K 1aTe
ucnosiHeHUs. TakuM 06pa30M, BO3pacTaeT He TOJIbKO 3HaueHHe PUCK-QAKTOPOB, HO U UX U3-
MEHYHUBOCTb.

llespto paboThl SIBASETCS UCCAeA0BaHME U3MEHEHHS PHUCKA OIHOHOB M0 BPEMEHH 10
WCTIOJIHEHHS], 2 UMEHHO OIIeHMBAETCs BJIUSIHUE HE TOJbKO CaMOr0 BPEMEHH Ji0 HUCIOJIHEHHS,
HO ¥ $aKTOpPOB, 06/1a7AI0INX BPEMEHHOH CTPYKTYpOH: noJpa3yMeBaeMasi BOJIATUIBHOCTb U
npeMHUs 32 BOJIATUJIBHOCTb. B pa6oTe HCMO/IB3YIOTCS TEOPETUYECKHE LIeHbI ONI[MOHOB Ha MO-
KyTKY Ha pa3/IMYHbIX CTpaliKaX, TOPryoluxcs Ha MocKOBCKOM GUpixe.

B KavecTBe HCII0/Ib3yeMbIX METO/OB /ISl UCC/Ie/JOBAaHUS BIMSHUS Pa3JIMUHbIX GaKTO-
POB Ha PUCK OIIMOHOB Npe/jIaraeTcs UCI0Ab30BaTh METO/, MaKCUMaJbHOTO [IPaBoNo 06Hs
Y PEerpeccCHoHHbIN aHau3. [l 060MX MEeTO/I0B 3aBUCHMOM NepeMEHHON BBICTYIAET paKTHIe-
CKasl OLleHKa PUCKa OMI[MOHOB.

[Ipu 3TOM NPOBEPSIOTCA CIEAYIOIHE TUIIOTESbI:

1) pucK ONIMOHA 3aBUCUT OT CPOKA JI0 UCIIOJHEHUS — CYLIECTBYET MOHOTOHHBIN TPEH/
Ha BO3pacTaHHe PUCKA P yMeHbIIEHUHU CPOKA /10 UCTIOJHEHHUS;

2) PHCK OIIIMOHA 3aBUCUT OT CTPYKTYPbI BOJIATU/IBHOCTH — HAJIMYUE CMelleHUH MUHU-
MaJIbHOTO YPOBHS BOJIATUJIBHOCTH C LIeHTPAJIbHOIO CTpaiKa Ha 60Jlee OT/ia/leHHble U CUJIa 3THX
CMelleHUH NOBBIIIAIT PUCK ONIIMOHOB;

3) pHCK ONLMOHA 3aBUCHT OT ITPEMHUH 32 BOJIATUIBHOCTh — YeM OOJIbLIE PAa3HULIA MEXIY
PUCK-HEUTPaJIbHOM BOJIATHIBHOCTBIO U GaKTUUECKON BOJIATUJILHOCTBIO 6a30BOT0 aKTHBA, TEM
BbIIlIE€ PHUCK ONIMOHA.

Jlasiee paccMOTpeHb! aKTya/IbHbIE UCC/Ie[0BAaHUS, ONpe/iesisiioliye CBOHCTBA ONLMOHOB U
noJipasyMeBaeMoi BOJIaTUIbHOCTH.

2. 0630p JIMTEpaTypHI

OCHOBHOM 1IeJIbI0 UCI0JIb30BAHMS OII[MOHOB SIBJISIETCS CHMXKEHHE PUCKA UHBECTHUIMOH-
Horo noptoeis. [lonoxuTtenbHbIl 3ddekT AuBepcudrKannu mopTdeis KIacCuuecKuX HHCTPY-
MEHTOB MMe€EeT CBOM IpeJiesibl 10 MPUYHMHE TOrO0, YTO €r0 CUCTEMHBIA PUCK NMPAKTUYECKU HE
HOJAAeTCs KOHTPOUIHO. [lIl CHUXKEHUSI CUCTEMHOT0 pPHUCKa HEOOXOAUMBIM U JJOCTATOYHBIM SIB-
JISeTCsl UCII0JIb30BaHue B opTdeJie onLHOHOB. [IoMHMO 3TOro, MCII0JIb30BaHHE ONIIMOHOB MO-
KET TaKXKe NOBBICUTb 3QPEKTUBHOCTb COOTHOIIEHUS JOXOLHOCTH U pucKa. [Ipu 3ToM ocTaeTcs
npo6./ieMa HaJIMYHKs y ONIMOHOB COGCTBEHHOr0 prcka. KopHeM 3TOH npo6JieMbl SIBJISETCS He-
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JIMHeMHasl 3aBUCHMOCTb CTOMMOCTH OMNIIMOHA OT CTOMMOCTH 6a30BOT0 aKTHBA, KOTopas Iepe-
HOCHUT YacTb CHCTEMHOTI'O PUCKa C aKTUBOB Ha onijuoHbl [Pang et al,, 2023].

CtouMocTb 6a30BOro aKTHBa B 3HAUYUTEJbHOU Mepe onpejiesieTcs ABYMs paKTopaMHu:
JIOXOJJHOCTBIO ¥ BOJIaTHJIBHOCTBIO JIOXOAHOCTH. Takxke 3TU GaKTOphI oNpefe/soT LieHoobpa-
30BaHMe onuuoHoB [Pan, 2002]. [Ipu 3TOM LieHa onuHOHA 6Y/IeT 3aBUCEThb He TOJBKO OT HHUX,
HO ¥ OT PhIHOYHBIX 0KM/IaHUHA OTHOCUTEJIbHO CTOMMOCTH 6a30BOr0 aKTHBA, KOTOPbIE, COTJIACHO
MeTO/,0/10TH MOCKOBCKOU GUPKH, ONIpeAessoT CTPYKTypy BosaTuiabHocTu [CCP NCC, 2019].
CoruracHO MeToZ0/1I0rMi MOCKOBCKOM OUP3KH, OTIpe/ie/IeHHe Moipa3yMeBaeMOoi BOJIATHJIBHOCTH
MPOMCXOAUT TOJIbKO Ha CTpakKaX, Ha KOTOPbIX OblJIM COBepILIEHb! CAeJKH WM CYLeCcTBYIOT 3a-
SIBKU Ha MOKYIKY U/WIHN NPoJaXy. [l/11 TaKUX CTPAaWKOB NPOUCXOAUT ONTUMHU3aLUsA QYHKLUU
1o/pa3yMeBaeMoOM BOJATU/IBHOCTH, T.e. OIpe/ie/ieHHe TaKUX ee 3HaueHUH, 4ToObl OHU MaKCH-
MaJIbHO COOTBETCTBOBAJIM IIeHaM C/eJIOK WU LieHaM 3asiBOK. CJieloBaTe/IbHO, HAapUMep, ecJIv
PBIHOK OKH/Ia€T POCT LieHbI 6a30BOT0 aKTHBA (IPHOOGPETAIOTCS OMIMOHBI HA MOKYTIKY CO CTpaM-
KOM GoJIbllle TeKYLIeH LieHbl 6a30BOro aKTHBA), TO Ha 3THUX CTPaliKax 6yAyT IPOXOAUTH TOPTH
Y CyIleCTBOBATb 3asBKH, C/leloBaTebHO, KpUBasi 10/ pa3yMeBaeMoi BOJIaTUIbHOCTH Gy ieT
BbIYHCJIEHA UCXO/is1 U3 3TOM UHPOPMALIMU U, BEpOATHO, Oy/leT MMeTb MUHUMaJ/IbHOe 3HaYeHue
B 3TOH 06J/1aCTH CTPalKOB. TakMM 06pa30M pbIHOYHbBIE 0XKUJJAHMS], OTpaKeHHbIe B cAiesKax, cdop-
MUDPYIOT CTPYKTYPY N0/ pa3yMeBaeMoi BOJIaTUIbHOCTH, a CJleloBaTe/NbHO, LleHbl ONLIMOHOB.
B ciyyae, eciiv 3asiBOK HET HYM Ha OJJHOM CTpaliKe, TapaMeTpbl KpUBOU NoJpa3yMeBaeMoi BO-
JIATHJIBHOCTU HCIHOJb3YIOTCS C OC/IeJHET0 MOMEHTA TOPTOB M KOPPEKTHUPYIOTCS Ha BpeMs
MeX/y 3TUM MOMEHTOM U TEKYLI1M.

PacnipocTpaHeHHBIMM MeTOJjaMH OLIEHKH PUCKa OINLMOHOB SBJAIOTCA JleJbTa U JleJbTa-
raMMa annpokcuMalysl. BMecTe ¢ cumysinuell JUHAMUKY 1leHbl 6a30BOr0 aKTUBa OHU T03BO-
JISIIOT MpeJiCKa3aTh paclpe/ie/ieHre NMoTepb 1Mo Mo3unuu [Britten-Jones, Schaefer, 1999]. Ho uc-
M10JIb30BaHUE METO/I0B, ONMMPAIUXCSA HAa KO3)PUIHEHThI YyBCTBUTEIbHOCTH, UMEET HECKOJTb-
KO HEe/IOCTaTKOB: BO-TIEPBbIX, MHOI'ME Mepbl PUCKA He YYUTHIBAIOT PUCK B XBOCTAX paclpezerie-
HUS, TaK KaK JIMHEHHAs allpoKCUMAaIUsa UMeET GOJIbIIYI0 OIIHUOKY. Bo-BTOPHIX, K03 PUITMEHTEI
YYBCTBUTEJbHOCTH OINLIMOHA CAMHU MEHSIIOTCSI BO BPeMEHH, YTO NIPUBOAUT K CHUXKEHUIO KauecT-
Ba OLIEHKHU PHCKa 110 Mepe NPUOJIKEHUs ONLMOHA K AaTe ucnoaHeHus [Andersen et al, 2015].
B-TpeTbuX, BBUAY CPOUYHOCTH NMPOU3BOAHBIX GUHAHCOBBIX HHCTPYMEHTOB CJIOXKHO MOJYYUTh
JIOCTaTOYHBIA HA0bOp HAOJIIOJEHUH JJI TOYHOM OlleHKHU K03¢$dULMEeHTOB Mojesd. B-ueTBep-
TBIX, UCII0JIb30BAaHHE MaJIOT0 YHcJIa KO3PPUIIMEHTOB YyBCTBUTEIBHOCTH, HAl[pUMeEp, TOJIbKO
JleJIbThI U TaMMBbI, IPUBOAUT K HapyLIEHHIO TapUTETa MeX/AY ONLMOHAMU Ha MOKYIKY U IpoJa-
XY, CJIeZl0BaTeJIbHO, IONYCKAEeT apObUTPaXK U JiesIaeT MoyYeHHY0 olleHKy HeaddekTuBHOM [Mit-
ra, 2017].

OZHUM U3 METOZIOB YJ/Iy4llleHHs] KauecTBa OLIeHKH, NOJy4YeHHOH ¢ OMOIbI0 K03ddULU-
€HTOB YyBCTBUTE/JbHOCTH, SIBJISIETCS yYET CTPYKTYPHI N0l pa3yMeBaeMoi BOJIaTHU/AbHOCTH (im-
plied volatility). [Ilpodunb nogpasymeBaeMoil BOJIATUIBLHOCTU 3aBUCHUT OT TEKYIIMX 3HAYEHUH,
IapaMeTpoB OMNIMOHA, CYIeCTBYIOLEro TPeH/ia U BOJIATU/IbHOCTH 6a30BOT0 aKTHBA, KOTOpble
$OpMUPYIOT PHIHOYHBIE OXKM/AAHUSA. YUeT 3TUX GpaKTOpPOB MO3BOJISIET CAeIaTh OLEHKY COrJa-
COBaHHOM, T.e. OTpaXKaILEN PHIHOYHYIO CTPYKTYPY B KK bIii MOMEHT BpeMeHU. Pe3ysibTaThl
HCCJIeJOBAHUH TOBOPAT O TOM, YTO U3MeHEHHs B IOBEPXHOCTH N0/ pa3syMeBaeMON BOJIATU/b-
HOCTH NPOUCXOJAT CKAYKOOOPa3HO Ha KOPOTKHX CPOKaX, a Ha JAJIUTENbHbBIX CPOKaX IIJIaBHEe U
Ha MeHblyto BeJuuuHy [Carr, Wu, 2016]. [lofo6HbIe siBIeHUS] IPUBOJAT K «yXMbLIKaM» BO-
JIATUJIBHOCTH — CMellleHHe MUHUMaJIbHOM No/ipasyMeBaeMoi BOJIATU/IBLHOCTH C LleHTpaJIbHO-
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ro ctpaika. LleHTpa/JbHbIM CTpaiikoM Ha3blBaeTCs CTPalK, MAaKCUMaJIbHO OJIM3KUH K IieHe 6a-
30BOTr0 aKTHBa. Ha/nune «yXMbLIOK» BOJIATUIBHOCTH CUTHAJIM3UPYET O HAJIMYUM OXKUJAHUN
60JIbLIIMX CKAYKOB 1ieH. [I[peMust 32 pUCK ONIMOHOB GaKTUYECKU OLLeHUBAETCS C TOMOLIbIO UX
IIeH, [TPH 3TOM [TPEMUS MOKET CYLECTBOBATh /1JIsI ONLMOHOB C JIIOOBIM COOTHOLIIEHUEM CTpaika
U LleHbl 6a3o0Boro akTuBa [Bates, 2000]. Puck-pemMusi, Kak OTHOCUTEIbHAS Pa3HULA MEX/AY PbI-
HOYHOW U MO/e/IbHOM I1eHOH, YBeJIMYUBAETCS 110 Mepe OTKJIOHEHUs OT LeHTPaJbHOr0 CTPAKKa,
NpUOGJIMKEHHS K laTe UCIIOHEHHUS, a TaKXKe IIPHU paciirpeHuu bid-ask cnpaza [Bianconi et al.,
2015].

Tak, onIMOHBI MOTYT COZlepKaTh PUCK-TIPEMHIO 33 BOJATUJIBHOCTb — Pa3HULY MeX/y BO-
JIATUJIBHOCTBIO TI0 PUCK-HEUTPaIbHON Mepe U BOJIaTU/IBHOCTBIO 110 pusudeckoit mepe. Henyuie-
Basl IpeMHus 3a BOJIATUJIBHOCTb N103BOJISET NpeJCKa3biBaTh JOXOJHOCTb ONIIMOHOB [Bernales
et al, 2017]. [Ipu HeHy/1eBO} NpeMMUH 32 BOJATHU/IBHOCTb 3aBUCUMOCTb JIOXOAHOCTH ONIIMOHA OT
CpOKa /10 UCIIOJIHEHHUS 00'bSICHSETCS JMHAMHUKOU MMPEMHH 3a BOJIaTUJIBHOCTS [Jacobs, Li, 2022].
[Ipu 3TOM AMHAMHKA IPEMHUH 33 BOJIATU/IBHOCTh OKA3bIBAET BJIMSIHUE HA OII[MOHHYIO0 O3UIUI0
BHe 3aBUCUMOCTH OT HaJIMUUS Xe/PKHUPOBAHUS U He OKa3bIBaeT BJIUSIHUS Ha OYAYLIYIO JOXO/-
HOCTb 6a30Boro akTuBa [Bliss, Panigirtzoglou, 2004].

Mopenu Tak WM UHa4ye CKJIOHHBI CHCTEMAaTHYeCKH HeZlooLeHUBATh (TepeolleHUBaTh) OIl-
IIUOHBI € GOJIBIION CPOYHOCTBIO B JIHU BBICOKOH (HM3KOH) BOMATU/IBHOCTH, TaK KaK 3HAYHMBbIM
daxTopoM MoJiesielt SIBJIsIeTCS TPEH/, UM BO3BpallleHHe K CpeJJHEMY, KOTOpble OTPaXKaloT PUCK-
HEUTPaJIbHYI0 IMHAMHUKY. B mepro/; HU3KOH BOJIaTH/IBHOCTH POJIb PUCK-IIPEMUH 32 CKAaYKU BOJIA-
TUJIBHOCTH CTaHOBUTCSI MeHee BbIpakeHHON. Ho eciM AMHaMU4YecKH NepeolieHUBaTh BepOsIT-
HOCTb CKa4KOB, TO 3TO NPUBOAUT K YJIYUIIeHUI0 Ka4yecTBa Mo/ieslel KaK B IepHO/ibl BbICOKOH,
TaK M HU3KOM BoJIaTUJIbHOCTH [Yun, 2011].

Bce nosiyyeHHble paHee pe3y/ibTaThl, IPY YCIOBUU UX NOTBEPKEHHUA Ha POCCUHCKOM
OGUPKEBOM PbIHKE, MOT'YT ObITb 3KCTPAIIOJIMPOBAHbI HA OyAyIliHe ONLMOHBL JTO BO3MOXHO BBUY
TOTO, YTO OIIMOHBI HA O/IMH 06A30BbIH aKTHUB B paBHbIE BpeMEHHbIE HHTEPBAJIbI JI0 UCIIOJTHEHHS
00JIaJIAI0T CXOXKeH JUHAMUKOW pucka. CyieZjoBaTeIbHO, MOSB/ISIETC BO3MOXKHOCTb HUCC/IEZ0BATh
yCpeJHEHHYI0 JUHAMUKY CPeJId MHOKeCTBa ONLIMOHOB B pa3Hble MOMeHTHI BpeMeHH [Kiesel,
Rahe, 2017]. Kak pe3ysibTart, JaHHbIE O B3aMMO3aBUCUMOCTH MO/jpa3yMeBaeMOi BOJIATU/ILHOCTH,
IPeMUH 3a BOJIATUJIBHOCTD, CPOKA /10 UCTIOJIHEHUS U PUCKA OIIMOHA MOTYT ObITh MCIO/b30BaHbI
JLIs1 IOCTPOEHUSI BpEMEHHOI'0 PUCK-TPOPUJIA ONIMOHA.

3. lanHbIE

Jl/1s1 aHasIM3a AMHAaMUKU PUCKa ONIIMOHOB HCII0JIb3YIOTCA JJaHHble TOPTroB ONLKoHOB Moc-
KOBCKOW GUPXKU U X 0a30BbIX aKTUBOB B nepuoy, ¢ 27.02.2009 r. no 29.12.2021 r. Havyaso yka-
3aHHOI0 NlepHo/ia OTHOCUTCA K JaTe, C KOTOPOM HavyaJloch MapXupoBaHue onuuoHoB [MOEX,
2008]. To ecTb J/1s1 TAKUX ONLMOHOB GUpPa IPOBOAUT OLIEHKY PUCKA U BBICTABJISET TPeGOBaHUSA
10 06513aTe/IbHOMY [TOKPBITHIO TOTEHL[MabHBIX YOBITKOB 0 O3ULKH. B ci1yyae HejocTaToO4YHO-
CTH TOKPBITHS GUp>Ka 3aKPBIBAET CAeKYy. Bce onunonbl Ha MOCKOBCKOM GUpPIKe 0 CHX TOP SIB-
JISTIOTCS TAKOBBIMH. CKa3aHHOE BBILIE TAKKe OTHOCUTCS U K IPeMHUa/IbHbIM OII[MOHAM, KOTOpPbIe
Haya/lu TOProBaThbcsi HA MockoBckoit 6upxke ¢ 2022 r.: 6up:Ka BbICTaBJsSIET TPebOBaHUS IO ra-
paHTUITHOMY 06ecriedyeHHI0 U NOAlep>KUBaloIeMy 0OecriedyeHuIo [Ji/1s1 BceX UHCTPYMEHTOB CPOY-
HOT'O PbIHKA BHE 3aBUCUMOCTH OT THIIa KOHTPaKTa. boJiee TOro, 1o TAKMM HHCTPYMEHTAM TaKxKe
BO3MOXKEH [J1edOJIT yYaCTHUKA TOPTOB C NMOC/IeAYIOLIeH JUKBUJALMEN TO3UIMH BBUY OTKa3a OT
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TNIOTOJIHEHUSI MapKHHAJIBHOTO cyeTa. B ciiydae MapKHpyeMbIX HHCTPYMEHTOB 3TO MOXET Npo-
W30UTHU NIPU CHM>KEHUH CTOMMOCTH UHCTPYMEHTA, IPU KOTOPOM OTYHC/IeHUsI BApUALUOHHON
Map>K{ CHU3AT pa3Mep Map)KMHaJIbHOTO cYeTa HUXXe No/Jlep KUBalollero obecrnedeHus, 115
peMHa/bHBIX MHCTPYMEHTOB 3TO MOXKET IIPOU30MTH NPU POCTE CTOMMOCTH UHCTPYMEHTA: TaK
KaK TpeOOBaHMsI BbIpaKeHbI B I0JISIX OT CTOMMOCTH UHCTPYMEHTA, HOBOE 3HaYeHHe TpebyeMoro
NOoJ/lep>KMBAaeMoro obecreyeHrsi MOKeT NpPeBbICUTh HM3HayaJlbHOe 3HayeHHe rapaHTUHHOro
obecrieyeHUs, B TaKUX CJAy4yasiX YYaCTHUK Takxe OyJeT J0J/KeH NONOJHUTL MapKUHAIbHbIN
cyeT. B ucciesyeMblil neprosi MeHSJIMCh TOJIBKO MeTO/bl OLieHKH pasMepa MapKHHAJIbHBIX Tpe-
60BaHMI WM MEeTO/MKA pacyeTa PUCK-IIapaMeTpPOB, HO He IPUMeHsieMasi MO/ZieJIb OLIeHKH CTOU-
MOCTH Map>KHpPyeMBbIX OII[MOHOB Ha ¢pbrouepchl (Mozenb biska [CCP NCC, 2022]). Tak kak npe-
MUaJIbHBIE ONLMOHBI ¥ ONIIMOHBI C 6a30BBIMU aKTHBAMH, OTJIMYHBIMU OT aKL[MH U UHJEKCOB, He
paccmarpuBaroTcs, Mogenu biska - llloysi3a — MepToHa v balesibe Takke He pacCMaTpUBAKOT-
s IpY aHa/IM3e U NOCTPOeHUH PUCK-TIapaMeTpOB.

Boi6opKa BK/IIOYaET B ce6s1 ONLMOHBI HA $bloYepCHble KOHTPAKThI U CaMU (pblouepcHble
KOHTPaKThI Ha 27 6a30BbIX aKTHUBOB (IlepeyeHb 6a30BbIX aKTUBOB CM. B [IpuioxkeHuy, Tab. [11).
W3 naHHOM BEIGOPKU UCK/IIOYEHBI BCe OMIMOHBI HAa Gpblouepchl, 6a30BbIMU aKTHBAMU KOTOPBIX
SIBJISIIOTCS] BaJIIOThI U TOBapbl. ITO CZleJIaHO BBU/LY TOTO, UTO J/Is1 ONpe/ieJIeHUs] UX CTOUMOCTH
MOXKET MCI0JIb30BaThCsI MO/eNb OLleHKU balesibe, HO ITpU 3TOM J/1s1 BBIYMC/IEHUs [T0Jipa3yMe-
BaeMOH BOJIATUJIBHOCTH HCNOJIb3yeTcs MoZenb biaka [CCP NCC, 2022], 4To MoXeT NPpUBOAUTD
K HEKOPPEKTHBIM pe3yJibTaTaM.

HWrtoro mMaccuB faHHbIX cocTouT U3 73000 HabJrofeHu# (¢ yueToM orpaHryenus B 90 ka-
JIEH/IapHBIX HeH) Ha KoHel, ToproBoro JHs no 3018 oniyroHaM Ha MOKYNKY U MPOAAXy Ha
588 ¢brouepcos. Orpannyenue B 90 AHel cAelaHO BBU/LY TOIO, YTO, BO-IIEPBBIX, OMILUOHBI TOP-
T'YIOTCS OZJHOBPEMEHHBIMH CEPUSIMU C JJIUTEJbHOCTBIO, KpaTHOW 90 AHAM (Tpu Mecsla, 1oJ-
rojia, AeBsATb MecslleB U T.[.). BO-BTOPbIX, IPpU 0JJHOBPEMEHHBIX TOPrax ONLKMOHAMM pa3/ivy-
HOM CPOYHOCTH Ha OJJUH 6a30BbIi aKTUB TOPru GpaKTUUECKU OYYT NPOXOJUTH TOIbKO Ha OJIU-
»KalIlleM K UCIOJTHEHUIO.

Kaxxgoe HabJ1r0/ieHHe 110 OMIIMOHAM COCTOUT U3:

1) uen bid u ask onunonos call,; v put,.; N0 MHOXECTBY CTPaHKOB - JIy4llIHe lleHbl
10 COBEPIIEHHBIM CJIeJIKaM Ha MOKYINKY WM MPOJIAXKy ONIIMOHOB, HEOOX0AUMbIe JJIs1 BHIYUCIE-
HUS 10/Ipa3yMeBaeMoi BOJIaTUJIbHOCTH. MOMEHT BpeMeHH 0603Ha4uM ¢, T — CPOK /10 HUCITOJI-
HEHWs OIIMOHA B JI0JISIX OT TO/a;

2) daxTnyeckoi eHbl 6a30BOro aKTHBa Ha KOHel Toprosoro Aus ( F;. ). Ungexc T
JU1s1 Gblovyepca TakKe 03HavyaeT CPOK JI0 MCIOJHEHHS B JIOJISIX OT rojia, HO OTJiMYaeTcst oT T

OTIIMOHA, TaK KaK Ha OJJUH PbIOYepPC MOXKET TOPrOBATHCS HECKOIBKO OMI[MOHOB Pa3HOM CpoY-
HOCTH;

3) 6e3pHCKOBOM CTaBKH Ha CPOK /10 UCTIOJIHEHHs onuKoHa ( 7f,.; ) - craBka Mosprime
B MOMEHT BpEMEHHU [, UHTEPIOJMPOBAHHAS HA CPOK JI0 UCIIOJHEHUs onuoHa T ;

4) noppasyMeBaeMol BoslaTW/IBLHOCTH (/V), mosiyueHHON M3 ONTUMHU3aLMIOHHOM 3a/ja-
4y MockoBcko# 6upxHu. ONTUMH3aLMOHHAsA 33/jaya BKJIOYaeT B ce6s1 MUHUMU3ALUI0 CYyMMbI
OTKJIOHeHHUI ( resid ) TeopeTHYecKoH [eHbl OMIMOHA OT PIHOYHOM (¢ HHAEeKCOM market ) 1o
BCEMy MHOXKeCTBY CTPAHKOB, I/le AJIsl ONIIMOHOB Ha MOKYNKY HCIO/B3yITCA cTpaiku (K;)

6oJiblie IeHbl GbloYepca, a AJ1s ONIMOHOB Ha MPOJIAXY — MeHbllle IieHbl pbloyepca. B kayecTBe
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PBIHOYHOM L[EHBI UCIIOJIb3YeTCs Cpe/iHee 3HaYeHHe Mexay bid u ask oniuoHoB. PeleHueM 3a-
Jlauy ABJIAIOTCA 3HaYeHus napameTpos (5,a,b,c¢,d,e), U3 KOTOpbIX MOMHO BBIYUCIUTL 3Ha-

YyeHHUs nojipasymeBaeMoi BosatuiabHocTu [CCP NCC, 2022].

K )

1
1 L Y .
W SN VR N

(2) [V:a+b 1— exp —cy” )+M’
e
o 2 Fy,
resid = Z call, T IV K. )—callma,ket;,;T) . K +
(3) i
Kf

e

a

+ Z (putt T IV K, ) - pUtmarket;t;T )2 ’
Jj=1

=
(=}

HD}]{IJEBYMCBHCMM BOJNAaTHIIEHOCTE

Puc. 1. Cpemme 3Ha4YeHHuA no,upaayMeBaeMoﬁ BOJIATUJIbBHOCTH B 3aBUCHUMOCTH
OT BpEMEHH 10 UCIIOJIHEHUA

Ha puc. 1 oTpakeHa AMHaMMKa N0 pa3yMeBaeMoi BOJATUIbHOCTHU HA Pa3JIMYHbIX YPOB-
HsIX moneyness (OTHOIIEHUs CTpaiiKa K IleHe 6a30BOT0 aKTHBA) IPH U3MEHEHHUU BpeMeHH /10
ucrosiHeHUs (YKa3aHo B J0JISIX OT ro/ia) oniuoHa. Kak BUHO Jake Ha ycpeJHEHHBIX JaHHBIX,
MHHHUMaJIbHOe 3HaueHUe I10/[pa3yMeBaeMoi BOJATH/IbHOCTH CMELIEHO OT LIeHTPaIbHOIo CTpai-
Ka, T.e., <\yXMbLJIKa» BOJATU/IbHOCTH SIBJISIETCS YaCThIM PbIHOYHBIM SIBJIEHUEM U SIBJISIETCS CBO-
€ro pojia peJUKTOPOM PACTYILEero TpeHAa ieHbl 6a30BOro aKTHBA, KOTOPbIH NOTBePKAaeTCs
Ha HccllelyeMOM Ileprofie Hab10eHui. boJsiee TOro, eciivi NOCTPOUTD TaKOH Ke rpaduk s
JUCIIEPCUU NTOZpa3yMeBaeMOU BOJIATUIbHOCTH, T.e. [JI1 KaXK/A0W Napbl 3HA4eHUH «BpeMs [0
HCIIOJIHEHUS ONLIMOHA» U «OTHOIIEeHUe CTpaiiKa K LieHe 6a30BOro akTHBa» BBIYUCIUTD AUCIIEp-
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CHIO TIO/pa3yMeBaeMOM BOJIATU/ILHOCTH 110 BCEM OMNIIMOHAM Ha BCe 6a30Bble aKTHUBBI, TO MOJIY-
yeHHas pUrypa Takxe 6yZeT UMETh TPEeH/] Ha BO3pacTaHUe 110 Mepe MPUOIMKEHHS ONIIMOHOB K
JlaTe UCIOJIHEHUSA U CMellleHHe MUHUMaJIbHOTO 3HaY€eHHs C LIeHTPaJIbHOr0 CTpanKa.

5) PaccumTaHHOH K3 NapaMeTpPOB ONTHMHU3ALKUH CTOUMOCTH OIIMOHOB. TeopeTHyeckas
oLeHKa MoCKOBCKOM 6UPKH He UCII0JIb3yeTcs], TAK KaK OHa 06J1a/1aeT 60JIbIel AUCKPETHOCTBIO
yeM LieHbl bid 1 ask, oTpaxaroimye GpakTUIECKYI0 CTOMMOCTb JIMKBUAALMK NO3ULHH, JUCKPET-
HBIMH He SBJSAIOTCA. MeeTcs BBUAY, UTO K TEOPETUYECKUM [leHaM [TIOMHMMO Ilara LieHbl U JIOT-
HOCTH B LeJISIX Map>KUPOBaHUsI TPUMEHSIOTCS I0TI0JIHUTE/IbHBIE OTPAaHUYEHHs], Jie/Iaoliye 3Ha-
YeHHUs TEOPETUYECKUX L[eH MeHee U3MEeHUYHUBBIMY, HAPUMED, JJIs1 ONLIMOHOB Ha MOKYIKY CO
CTPalKOM CHJIBHO BbIIIE€ CTOMMOCTH 63a30BOT0 aKTHBA M OMI[MOHOB Ha MPOJAAXKY CO CTPAUKOB
CUJILHO HW)KE CTOMMOCTH 6a30BOr0 aKTHBA, KOr/la TEOPETHYECKask CTOMMOCTD OMIMOHA GJIM3Ka
K HyJ1t0, MOCKOBCKasi GMpKa BBOAUT MUHUMAJIbHBIN [TOPOT 11E€HBI, YTOOBI OLIEHKA PUCKA U Map-
>KUHaJIbHble TPeGOBaHUS He ObLIM PaBHBI HYJIIO;

(4) call.; = expfrf“T'T(F,;T “N(d,\)-K-N(d, )),
(5) put,z = eXP_rfﬁrT(K "N (-dy)-F,. N(-d, )),
rae N(x) - KyMyJIITHUBHAst BEPOSITHOCTh HOPMaJIBHOTO CTAHAAPTHOTO PACIPE/eeHus;
F, 2
©) J - K 2
‘ w7
7 dy=d —1v T,

6) PpUCK-TIpEeMHU 33 BOJIATWJIBHOCTb — Pa3HHULbI MeXJy QU3UYECKOW JucliepcHel

(EZP [Vart_)T ]), T.e. JUCIIEPCUEN JJOXOJHOCTH 6a30BOr0 aKTHUBA OINIMOHA, HAO/II0AAeMOM B Te-
o o o Q o

puoz ot ¢t g0 T, U pUCK-HEUTpabHOH Aucnepcuei (Et [VarHT]) . Puck-nedtpanbhas nuc-

nepcus B JAHHOM CJIy4ae MPeJICTABIsAeT CO60M 0KUAAHUS PBIHKA, 3a/I0)KEeHHBIE B IIEHBI OMIHO0-
HOB [Jacobs, Li, 2020];

® VRE,, = E [Var, )~ E¢Var, ).

+002 1—ln[]f] F. 2{1+1n( I;"Tj]
(9) E2[var_,;|=exp”" J‘TH'CQIII;T(K)'CIK+ JT’PW“T(K)'C’K ,
F, 0

(3

L F
T-n+1;T
In| —"5% | —u, ,

n=1

(10) El[Var, ;)= : ,

rJe u, ., — CpeJHad jorapudmMudecKas JOX0AHOCTh 6a30BOT0 aKTUBA B Iepuoj ot ¢ o T ;
T
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Puc. 2. Puck-npeMusi 3a BOJIATUJIbHOCTb U €e KOMIIOHEHTbI

Ha puc. 2 oTpaxxeHa fJuHaMHKa PUCK-TIPEMUH 33 BOJIATUJIBHOCTD, PUCK-HEUTpaJIbHOM BO-
JIATHJIBHOCTH U PU3NUECKON BOJIATUJIBHOCTH C T€YEHHEM BpeMEHH /10 HCIIOJTHEHUS ONIJMOHA.
CTOUT OTMETHUTD, YTO PUCK-IIPEMHST 32 BOJIATU/IBHOCTD He SIBJISIETCS IIOCTOSTHHOM BO BPEMEHH 3a
CYeT PUCK-HEWTPAJTbHOU BOJIATHJIBHOCTH, a He BOJIATUJIBHOCTH 6a30BOro akTUBA. Tak pUCK-
HeWTpasibHasi BOJATUJIBHOCTb CXOJUTCS K HYJIIO C YMEHbIIEHHEM CPOKa [JI0 UCIOJIHEHUS, a GU-
3WYecKast BOJIaTHJIBHOCTD SIBJISIETCS KOHCTAaHTOW. BBUy 3TOr0 pUCK-IpeMHUsi CTAHOBUTCS T10-
JIOKUATEJIbHOM Ha MaJIbIX CPOKaxX 0 UCIOJIHEHHS, T.e., BOJATUIBHOCTD OMIMOHA B MoJesu biska
He COOTBETCTBYET PaKTUIECKOM.

Ha puc. 3 mpeacTaByieHa AUHAMUKA pUCKa Qpblodyepca B 3aBUCHMOCTH OT CPOKa J[0 UCIIOJI-
HEHHs OII[MOHA. DTOT PUCYHOK NOATBepKAaeT GpaKT TOro, 4To pUck prrodyepca HE 3aBUCHUT OT
BpeMeHHU [1o uctoyHeHus. CieloBaTebHO, AMHAMHKA GU3NYECKOH BOJIATUIBHOCTH MOXET pac-
CMaTPHUBATbhCSl KaK KOHCTAHTA 110 BpeMeHH /10 UCIOJHEeHHs OMNIIMOHA, a IMHAMUKA PUCK-TIpe-
MHH 32 BOJIATUJIBHOCTb MOXKET ObITh OLieHEeHa C IIOMOLIbI0 PUCK-HENTPabHON BOJIATU/IBHOCTH
OTIIMOHA, YTO M03BOJISIET YIIPOCTUTh MPeJI0KEHHY0 B paboTe [Jacobs, Li, 2020] meTogosioruto.
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Puc. 3. luHaMyKa pucka GbroYepCcOB 10 BpEMEHHU /0 UCIIOJHEHHUS ONMOHA
4. MeTOoA0J10TUS MCCJIeJOBAHUS

Tak KaKk pUCK U pUCK-TapaMeTPhI ONIIMOHA MOTYT 3aBUCETh OT CPOKA /10 UCIOJIHEHUS, B
JIAaHHOH paboTe MpeJJiaraeTcs CHavaia uCcaeJoOBaTh PUCK OMIIMOHA OT/IeJIbHO KaK CaMOCTOS-
TeJIbHYI0 BeJIMUMHY. BeJIMurHaA PUCKa, C KOTOPBIM CTAJKUBAETCsl LEHTPaIbHbIA KOHTPAreHT CO-
IJIaCHO MexAyHapoHoH MeToonoruu [CPSS - I0SCO, 2012], coOTBETCTBYET 3MIUPUYECKOMY
KBaHTUJIIO TOTE€Ph Ha TOPU30HTE KAK MUHUMYM B OZJMH TOPTOBBIH JIeHb:

(11) VaRyy, (P& L)=~inf{M e R:Pr(P& L< M)<1%},

rge P& L - npu6bLIb WK YOBITOK 10 O3ULUH; M - ypOBEeHb MapXKUHA/IbHBIX TPe6OBaHUH,
COOTBETCTBYIOLIHX OLlEHKE PUCKA.

Js pacyeta VaR vcnosib3yroTcs HaG/II0eHUS 110 BCEM ONLHOHAM B MOMEHT BpeMEHHU
JI0 UCTIOJIHEHHUS { . B KaXKAbI MOMEHT / MHOXXECTBO OIIJMOHOB P GUKCUPOBAaHHOM OTHOILIE-
HUU CTpaiiKa K CTOMMOCTH 6a30BOT0O aKTHBA 3a BCH MCTOPHIO HabJIt0JeHUI 06pasyeT pacnpe-
JleieHue 10X0AHOCTel. 3 mosyyeHHOro pacnpeziesieHUs: PacCIUTHIBAETCS SMINPHYECKUH KBaH-
TUJIb, YTO COOTBETCTBYET YPOBHIO PUCKA ONLIMOHOB [IPY ONpe/ieJIeHHOM OTHOLIEHHH CTpalKa
K CTOMMOCTH 6a30BOr0 aKTHBA B MOMEHT BpeMeHHU /. [I0BTOpss BBIYUCIEHUSA LI KaXKAO0TO 7,
bopMupyeTcs JMHaMUKA PUCKA CTOUMOCTH OMNLKOHA.

[Ipy HaJIMYKHK CTAaTUCTUYECKH 3HAYMMOMN 3aBUCHMOCTH PUCKa OMNIIMOHA OT CPoKa JI0 UC-
MOJIHEHHS J0JKEH CYLeCTBOBATh TPEH/, ONMCHIBAIOIINK 3Ty 3aBUCUMOCTD. B JaHHOM ciiy4yae
TPeH/I0M sIBJIsIeTCs] QYHKIMS, ONMUChIBAOIAsl AUHAMUKY CpeJIHEr0 3Ha4eHus1 pucka. [lomumo
CpeZiHero 3Ha4eHUs! PUCK UMeeT JAUCIEPCHUIO, B KOTOPOM TaKXKe MOKET CyLeCTBOBATh TPEH/, Ha
Bo3pacTaHue. Tak Kak B pa6oTe GpaKTHYECKH ONITUMU3UPYETCS MHOXKECTBO pacrpezeeHuH, o-
POXJEeHHBIX GYHKIMSMHY, ONMCHIBAIOIIMMH JUHAMHUKY CPEJHEr0 YPOBHS PHCKA U €ro JUCIEePCUH,
JUIS1 oIpeJieieHHUs UX TapaMeTPOB UCII0/Ib3YeTCsl OLeHKa MaKCUMa/IbHOIO IPaB/0No 06 usl.

Janee [J1s1 OLleHKH BJIMSIHUS 3K30TeHHbIX GAaKTOPOB HA PUCK ONIIMOHA NpeJJjiaraeTcs
MOCTPOEHHE PErPECCUOHHOMN MOJIE/H C PA3/IMYHBIMU crienuduKanusaMu. CpaBHEHHE MOJeJIeH,
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HallpuMep, C UCTII0JIb30BaHHUEM CTPYKTYPbI BOJIATUJIbHOCTH WJIK PUCK-TIPEMUH 3d BOJIATHJIBHOCTb
u 6e3 HHX, IO3BOJIUT OUEHUTDL BJIMAHHE PA3JIMYHDbIX Cl)aKTOpOB Ha YPOBEHb pHUCKa.

4.1. AHa/U3 TpeH/ia B yPOBHE PHCKa ONIIMOHOB

CHauaJia mpezJiaraeTcst U3y4YUThb PUCK ONLMOHOB KaK CAMOCTOSITE/IbHYIO BEJIMYUHY, 3a-
BUCSILYIO TOJIBKO OT BpeMeHH. [Ipe/icTaBieHHbIe HA pUC. 4 3HaYeHUsI pUCKa ONLMOHOB BO Bpe-
MEHHU NPHU PA3JIMYHBIX OTHOIIEHUSX CTPaiKa U 6a30BOr0 aKTHBA MOTYT GBbITh ONHCAHbI Yepes
TpeH/, OTPaKaIOLIMIM 3aBUCUMOCTb PUCKA OT BPEMEHH /10 UCIIOJHEHMS], 63 UCI0/Ib30BAHHUS J0-
MOJIHUTEJIbHBIX PaKTOPOB. MOXKHO OTMETHUTD, YTO 3TAa 3aBUCMMOCTb He OJIMHAKOBA /IJis BCEX
CTPaMKOB OMNIJMOHOB: J/Is1 ONIIMOHOB Ha MOKYTIKY CO CTPAKOM CHJIbHO MeHbIIIe [[eHbI 6a30BOT0
aKTHUBa rpadUK CTPEMUTCH K KOHCTAHTE U IOBTOPSIET AUHAMUKY pUCcKa dbrodepca (puc. 3). s
OMNLMOHOB Ha MOKYIKY CO CTPAMKOM OKOJIO UJIM CUJIBHO GO0JIbILE IIeHbl 6a30BOr0 aKTHUBA PUCK
MMeeT TPeH/, Ha BO3pacTaHUe 110 Mepe NPUOGIKeHHs OIIMOHA K HcosHeHu!o. [ToMrMo pocTta
Cpe/iHero YpoBHsI pPUCKa ITPY OTJa/IeHUH 1ieHbl 6a30BOr0 aKTHBA OT CTpaiika B MEHBIIIYI0 CTOPO-
HY TaKKe pacTeT U BOJIATHUJIbHOCTb OIleHKH PHUCKa.

JLOSOANGCTL ONUAOLY I8 TIOKYTIKY APH OTUCLICIIMH OTHOCHTETLIEE HIMCICUHA CTOMMOCTH OMLHOIA IPH OTUGLLCIIMI
cTpaiiky K ICHC 0308010 aKTHBA = (.8 N0 BPCMCHH 10 MCTIONHCHAS CTpdiiKd X [ICHC §a30B0T0 AkTHBA = (.8 110 BPCMCHE 10 HCMOIHCHHA

—— OMnupwyeckmii Vak
—— TeopeTn4yeckui YaR
99%-bli4 JOBEPUTE/BHBIN MHTEPBaN TeOpeTHYeckoro VaR

°
®

o
S

o1 A/\/\’\ AKX AA

—— 50%-bifi KBAHTU/bL
—02{ — 99%-biii kBAHTUNL
1%-bIih kBEHTUAL

OrHOCH TEILILIC HEMEHENMY
°
>
o
:.

o 1x cronvoc muctpyseite

o
~

MDA AP APAEAL

0.0
20 80 70 60 50 40 20 20 10 o ko 80 70 60 50 40 30 20 10 Q
Bpesti 0 HCLILCLIH OULAONA BpCs 40 HENG:NCLLI OLLKOA
,E[OXDHHDCTL OIUHCHA Ha TIOKYIIKY IIPH OTHOIICHHH OTHOCHTCIRHEIC HAMCHCHHA CTOHMOCTH ONIHOHA MpH OTHOOICHHH

cTpakika K IcHC §230B0T0 akTHBA — | IO BPCMCHIL 0 HCHOTHCHUA cTpaifka K IICHC $a30BOTO AKTHBA — | IO BPCMCHH /10 HCIIONHCHHA

Lo CROMMOCTI HCTPYNCIER

/\/\/\’/\/\/\/""‘/\’W !
e 0.0
20 80 70 60 50 a0 E 20 10 o 90 80 70 60 50 a0 30 20 10
Bpevwt 10 HCUKMIHEHIS QIO BPEU 10 HCHOIHEH S OILLIAOHA
JIOXOMHOCTE OTIHORA HA TIOKYTIKY TTHH OTHOMICHHH OTHOCHTETRHBIE HIMEHEHHS CTOMMOCTH ONITHOHA MPH OTHOIISHHT
crpaiika K 1ieHe 62308010 akTHea = 1.2 110 BPEMEHH /10 HCTIOITHEHHS e cTpaika X 1iene 5a30B0r0 akTHea = 1.2 110 BPEMEHH JI0 HCIIOTHEH H3

o
@

10U CTOMNOCTH HACTPYMCELTA

OTUOUHTELLILC 1Y

| AN SN
-1
0.0

a0 80 70 60 50 40 30 20 10 o a0 B8 70 €0 50 40 20 20 10
13peN 710 HCMONHCH AR OO 13PEMs 110 HCMOTHER WS OTTIHoH

Puc. 4. [uHaMH1Ka JI0X0JHOCTH U PHUCKA ONIMOHOB 10 BpeMeHH 10 UCIIOJIHEHUS
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OreHka pHUCKa B Ka)K,E[be/’I MOMEHT BpEeMEeHH A0 UCIIOJIHEHHA UMeeT C/eAyroliee pacipe-
JAeJIEeHHEe!:

99% - (100% —99%)
N fy(x,)?

(12) VaRyy, (P& L)~N|p=x,,6° =

b

rae N - KOJUYeCcTBO HabJII0AeHUH NPHUObLIEH U YOBITKOB OMIHOHA; X, — TeOpEeTH4EeCKast OLieH-

Ka KBAaHTUWJIA pacrpegeseHud J0XO0JHOCTH.

(13) x, =F;'(99%),

-1
rae I, - o6paTHas GyHKIUS HOPMAJILHOTO paclpe/ieieHus X ; f), (x p) - rayccoBcKasi fiep-

Had OLl€HKAa KBAHTWJIA pacnpegeseHud J0X0AHOCTH.

(14) 7 (xp) _ expln(]vl'hﬁllk{%h_%}]

rae k(x) - GyHKIMSI IVIOTHOCTH CTaHAAPTHOTO HOPMAaJILHOTO pacrpe/ie/ieHus;; /i — mapamerp
CTJIQKMBAHUA ePHOM OL|eHKH.

[TonydyeHHBIe U3 pacnpe/iesieHNs OLleHKH pucKa (12) cpefiHee 3HaYeHHe U CTaHJApTHOe
OTKJ/IOHEHHE N03BOJISAIOT cGOPMUPOBATh pacnpe/iejieHue OLleHKH PHUCKa B KaXK/IbI MOMEHT Bpe-
MeHHU, U306paykeHHOe Ha pUC. 4. Tak, B KaX/Ibli MOMEHT BPeMeHH IOMUMO CaMOH OL|eHKH pUCKa
CyLIeCTBYeT pacnpejie/ieHre OLEeHOK PUCKa C OIpe/ie/IeHHbIMU IapaMeTpaMu |, U G,.JTH na-
paMeTphl MOTYT GbITh OLeHEHBI B KaX/IbIi MOMEHT BPEMEHH /10 HUCHoJIHeHUSA. PopMyJia TpeHAa
JUI CpeJiHero 3Ha4eHUs U CTaHJAapTHOTO OTKJIOHEHUSA COOTBETCTBEHHO:

15 U, =a,-ex b“'t+8 ,

t 0 p t
16 G, =a_-exp’+g,.
( 1 o p t

B ¢opmynax (15)-(16) He BBOAUTCSA KOHCTAHTA, TaK KaK 3TO YAaCTHBIN ciay4ai, rje
const=a u b=0.Tlogo6Hoe cieacTBUE U3 GOPMbI ONMITUMU3ALUOHHOM 3aja4d MOXKET MpPH-
BeCTH K He3PHEKTUBHOCTH NOJYYEHHBIX OL[€HOK.

Hcxoas U3 noJiydeHHOro pacnpejiesieHusl B KaKAbIH MOMEHT BpEMEHH METOJJOM MaKCH-
MaJILHOT'O MPAB/0I0L00HS MOXKHO OLIEHUTD ITapaMeTpPhl pacrpe/e/ieHHs PUCKA OMI[HOHOB:

0=(a,.b,.q,.b,) = max f(0) =

(17) L (Vo (&L )

:maxz n G,-) >
i=1

O

1

rjae 0 - BeKTOp ONTUMU3UPYEMbIX TAPAMETPOB.
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[Ipu orpaHu4eHUH:
(18) Vt:c,>0.

3HaYMMOCTb MOJIyYeHHOr'0 pe3yJibTaTa OLeHUBAeTCs yepes t-TecCT AJ1s KO3PpPHUIIMEHTOB

OIITUMHU3ALINH (a“,b“,ac,bg) . B Takom Cydae AUClIepCuen OL€HKH MMapaMeTpPOB ABJIAETCA

rJiaBHad JrUaroHaJjib O6paTHOﬁ MaTpHUI bl I'ecce:

-1

A

da,’ da,0b,

u
(19) H(f)_] = : - :

i A
| Ob,0a, ob,’

TakuM 06pa3oM, CTaTUCTHYECKast 3HAYUMOCTh [TapaMeTpPOB (au’bu ,aG,bG) O3HayaeT 3a-

BHCHUMOCTb OLIEHKH YPOBHS PHCKa OII[MOHOB OT BpeMeHH. EcJiu o/{06HBIN TpeH A sIBIsSIeTCs 3Ha-
YUMBIM, @ OCTaTKH — CJy4aHHBbIMH, TO OLleHKAa pPHCKa Ha OCHOBE TOJIbKO JIMIIb OCTATOYHOIO
CpOKa /10 UCIIOJIHEHUS J0MyCTUMA.

4.2. OueHKa BJIMSAHUSA PUCK-IIApaMeTPOB Ha YPOBEHb PHCKa

Jlasiee MpoBepsIIOTCS AONOJHUTEbHbIE TUIIOTE3bl: 3aBUCUMOCTb PHCKA OINLMOHOB OT Ipe-
MHH 33 BOJIATUJIBHOCTb U OT CTPYKTYPBI N0Jpa3yMeBaeMot BOIaTUIBHOCTH. JJj1s1 3TOTrO Ipea-
raeTcst IOCTPOEHUE PErPECCHOHHON MOJIeJIH € Pa3/IMUHBIMU CrielnQUKALUSIMU.

K kax[j0ii ak3oreHHOH nepeMeHHOH X B KaX/Iblii MOMEHT BpEMEHH JI0 UCIOJIHeHHUs (1)
OIIOHA TPUMEHSIETCS yCpeJHEHHE 3HAYeHHH 110 oNLMOoHaM. [lonoHUTeIbHble KOPPEKTHPOB-
KU (HanmpuMep, B3BEeLIMBAHUsI) He BCTPOEHBI B pacyeT, HOCKOIbKY Habop JaHHbIX IOKPbIBAeT
HEePUOJ, BbICOKOH JIMKBHU/JHOCTH OMNIIMOHOB, B CHUJIy Yero IPH OLleHKe PUCKA ONIIMOHOB UX JIUK-
BHU/JIHOCTb He IPUHHUMAETCsl BO BHUMaHUe.

X
_ =l

t s
u

(20) X

rZle ¢ — KOJIMYeCTBO OMIMOHHBIX KOHTPAKTOB, TOPIyeMbIX B MOMEHT BpeMeHH J]0 UCIIOJIHEHHUS [ .

JlJ1s1 OLleHKU BJIMAHUSA CTPYKTYPbI BOJATUIBHOCTH Ha PUCK ONIIMOHOB JONOJHHUTENBHO
BBOJATCA JiBa NapaMeTpa: pacCTOsIHUE CMellleHUs] MUHUMaJIbHOTO YPOBHA NO/pa3yMeBaeMoun
BOJIATUJIBHOCTH C LIeHTPAJIbHOTO CTPaKKa B CTpalKax M OTHOILIEHHe MeX/y opa3yMeBaeMon
BOJIATUJIbHOCTBIO Ha LIeHTPa/JIbHOM CTpalike U MUHUMaJ/IbHbIM 3HaUYeHHeM I10/ipa3yMeBaeMoi
BOJIaTW/IbHOCTH. 06a 3TUX PpaKTOpa OTpaKaloT, HACKOJIBKO CTPYKTYypa KPUBOH NoJpa3yMeBae-
MOH BOJIATH/IBHOCTH OTJIMYHA OT oxkujiaeMoit Gopmel. [log oxxujjaeMol ¢opMoii moHMMaeTcs
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HaX0X/JeHrue MUHUMaJIbHOI'O 3HAYE€HHUA no,apasyMeBaeMoﬁ BOJIaATUJIbBHOCTH Ha LEHTPaJIbHOM

CTpalike.

PaccTrosguue CMELlEeHHUd B CTpaﬁKaX BbIYUCJIAETCAd KaK
K (min? V)t — K (central )l
(21) , = ,
Kdist

rae K (minl V)t - CTpaiK, Ha KOTOPOM Hax0AUTCS MUHUMaJIbHOE 3HaYeHHe Mo/[pa3yMeBaeMoi
BOJIATUJILHOCTH; K(central)t - LeHTpalbHBIN cTpaiik; K, — IIar MexAy AByMs COCeJHUMHU

CTpaiiKaMu - mapaMeTp, YCTaHaBJUBaeMbIN GUpKeil B X0/ie TOPTOB.
OTHOCUTEJIbHBIN pa3Mep CMelLeHHUs paBeH
centrallV, —minlV,
(22) d, = ,
min//V,

b

rae centrallV, - noapasyMeBaeMast BOJATHIbHOCTb Ha LiEHTPAJIbHOM cTpaiike; min/V, - mu-

HHUMaJIbHOEe 3HaYyeHHe Mo pa3yMeBaeMou BOJIaTUIbHOCTH.

Ha puc. 5 n306pakeHbl BEpOSTHOCTHBIE pacnpeesieHus A, U d, 1o BpeMeHH JI0 UCIIOJI-
HeHUs OIIMOHOB. 3aMEeTHO, YTO IPH 60JIbIIOM CPOKe /10 UCTOJIHEHUS pacrpe/iesieHre cMellle-
HUSA B CTpaliKax 04eHb LIMPOKOE, YTO TOBOPHUT O CYLIeCTBEHHOM OTKJIOHEHUH QaKTUYeCKUX LieH
OT PBIHOYHBIX OXKH/JAHUH U COBNAJAeT C BbICOKOW PUCK-HEWTpPaJbHON BOJATUIBHOCTBIO Ha
puc. 2. [Ipy s3TOM pacnpeziesieHHe OTHOCUTEJNBHOI0 pa3Mepa CMelleHUsl BOJaTUIbHOCTH, Ha-
060pOT, CTAHOBUTCS 60JIee TOJICTOXBOCTBIM 110 Mepe MPUBJIMKEHHS OII[MOHOB K HCIIOJHEHHIO,
YTO FOBOPUT O CYLeCTBEHHON pa3HHUIe B 10 pa3yMeBaeMOM BOJATUIBHOCTH MeX/y PbIHOYHOH

[[eHOM OINIIMOHA U PHIHOYHBIMU OXKHU/IAHUSMHU.
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Puc. 5. [luHaMKKa cMelleHUH oipa3yMeBaeMoii BOIaTUIbHOCTH
10 BPEMEHH /IO UCIIOJIHEHHUS
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Jlajiee pacCMOTPHUM KOPPeIALMOHHYI0 MAaTPULy J/Is1 TpUpallieHui YPOBHSA PUCKA U PUCK-
HapaMeTpPOB ONLMOHA IPY Pa3HbIX COOTHOIIEHUSX CTPakKa U LieHbl 6a30BOr0 aKTHBA. YPOBEHb
pucka (VaR ) 3geck BbIUUC/IEH AJ1s1 TorapuMHUIEeCKOH JOXOJHOCTH CTOUMOCTH OMNLMOHOB, I0-
TOMY YTO Takas TpaHcopMalKsl yIpollaeT HHTepIpeTaLIo pe3yIbTaTOB: IPH UCI0/b30Ba-
HUM 0OBIYHOH JOXOAHOCTH IOJIyYeHHAs B perpeccHy oLeHKa MOXKET BbIXOJUTD 3a peasbHO J0-
MyCTHUMBble rpaHuLbl pyucka (-1 u 0).

Kak 6b1710 cKa3aHo paHee, Bce paKTOPbl UMEOT Ty WK HHYIO GOPMYy 3aBUCUMOCTH OT
BpeMeHHU [I0 MCIOJHEHUs OMIMOHOB, C/e/l0BaTe/bHO, UCC/Ie/loBaHMe B HAaTYpaJbHbIX 3HaYe-
HUSIX MOXKeT PUBECTH K OLIMO0YHOMY pe3ybTaTy. Jl/1s Bcex epeMeHHBIX (3a UCKJII0YeHHuEeM
VRP u d) ucnionbayioTcs mepBble pa3HOCTH BBUY HECTALMOHAPHOCTH, YTO MOATBEPIKAAETCS
Tectamu ADF, KPSS, Phillips - Perron - Ha Bei6opkax 0 100 HaG/10,eHUM HET pa3sHULbl MEXY
TeCcTaMHU Ha cTaljMoHapHOCTb [Arltova, Fedorova, 2016]. [ToaToMy perpeccuy npoBOJsITCS B
NePBBIX PAa3HOCTSX, KOTOPBIE ABJSIOTCS CTAallMOHAPHBIMY, KaK [J/Il UCC/leflyeMOo ITlepeMeHHOH,
TaK U [iJ1s1 perpeccopoB.

Bb110 BBISBJIEHO, YTO NPUpPAlleHUs] YPOBHSA PHUCKa NOYTH He KOPPEeJUPYIOT € IpUpalie-
HUAMHU I0JipasyMeBaeMOM BOJIATUJIBHOCTH M CMeLlleHUH B CTpalKax, 4TO He B IIOJIHOM Mepe Co-
OTBETCTBYeT AUHAMUKe PUCKa, Ipe/CTaBJIeHHON Ha pUC. 4 (4eM Bblllle BOJAaTUIbHOCTb, TEM
BblllIe pUCK). [Ipy 3TOM OTHOCHUTE/IbHOE CMellleHHe 0/[pa3yMeBaeMON BOJIATU/IBHOCTH BEJIET K
CHIDKEHHIO YPOBHS PUCKA, TaK KaK 3TO O3HAa4YaeT N0O3UTUBHbIE PbIHOYHbIE 0XKU/AHUs, KOTOpbIe
BeJlyT K POCTY CTOMMOCTH OMNI[MOHOB Ha MOKYINKY. Takke CTOUT OTMETHUTD, YTO JJIsl OLlEHKH
pHCKa ONLMOHOB, HECMOTPS1 Ha B3THe Pa3HOCTEH, CYLIleCTBYeT CU/IbHAsi aBTOKOPPeIsLUL.
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075

0864 -0.17 -0.51
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Puc. 6. KoppeJisiinoHHast MaTpuLa JJisi IpupaiieHuit VaR v puck-napaMeTpoB
[PH Pa3INYHbIX COOTHOIIEHHSIX CTPaKa M CTOMMOCTH 6a30BOT0 aKTHBa

Huxe mpescTaBiieHa KoppesilMOHHAsA MaTpulia AJs IpUpalieHUui noApa3yMeBaeMoil
BOJIATUJIBHOCTH M PUCK-TIapaMeTPOB OIIMOHA IPU Pa3HbIX COOTHOIEHHUAX CTpalKa U LieHb! 6a-
30BOro aKTHUBA. OCHOBHBIM BbIBO/IOM SIBJISIETCS] HEBO3MOXKHOCTh MCIIOJIb30BaTh B TAKOM BH/IE
10/{pa3yMeBaeMy0 BOJIATUJIBHOCTb U OTHOCHUTEJIbHbIE CMEIleHHs BOJIATU/IBHOCTH BMECTE BBU-
Jly BBICOKOU Koppessiuuu. [Ipy 3ToM Koppessius NpupalieHui noipa3yMeBaeMoil BOJIaTUIb-
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HOCTH C IpUpaLleHUsAMU CMELIEHUH B CTpaiKax ABJSETCA He CTOJIb CUIBHOM, a C pUCK-TIpeMHel
3a BOJIATUJIBHOCTD — [IOYTH OTCYTCTBYET.

[Ipy 3TOM 3HAYEHMsT KOPPEIALMH MEX,y 06LIMMU I BCEX CTPAKOB paKTopaMu sIBJISA-
1orcst HeBbicokuMmu: p=0,06 aasas AVRP u d; p=0,04 pna AVRP u Ah; p=0,04 gna d

u Ah.

100

0.50

0.00

- =050

- 075

Puc. 7. KoppessiuonHas MaTpula A1 NpUpalleHu i noApasyMeBaeMoi BOJaTUIbHOCTH
Y PUCK-TIapaMeTPOB NP Pa3JMYHBIX COOTHOIIEHUAX CTPaiiKa U CTOMMOCTH 6a30BOr0 aKTHBaA

B Mopzieny, mpe/icTaB/ieHHbIE HIDKE, HE BKJIIOYAETCS] BpeMs /10 UCIIOJTHEHUSI OTIMOHOB (1),
TaK KakK, BO-MePBbIX, €r0 BJIHUSIHUE HA PUCK OMIIMOHOB UCCAEYEeTCS OT/eJbHO, BO-BTOPbIX, ET0

. 2

06BSICHAIONIAS CUJIA JJIs MPUpalLleHUH OlleHOK pucKa HesHauuTesbHa (R° MeHbee 0,1%).
[/l NpOBEPKU TUIIOTE3 PACCMATPUBAIOTCS CIeAYIOIe clielnPUKALUU MOJeJId OLEeHKH BJIUS-
HUA NoJipasyMeBaeMoil BosatuiabHocTH ([V,), puck-npeMun 3a BosaTuabHOCTb (VRP) m

CTPYKTYpbI BOJIATH/IBHOCTH (d, 1 h,) Ha OLleHKH pUcKa JiorapudMideckoit goxogHoctu (VaR, ):

(23) AVaR, =a+B,-AlV,+B,-AVaR,_, +¢,,

(24) AVaR, =a+p,-AlV, +B, -VRP, +B5-AVaR,_, +¢,,
(25) AVaR, =a+p,-d, +B,-Ah, +B5-AVaR,_| +¢,,
(26) AVaR, =o+B,-VRP. +B,-AVaR, | +¢,,

(27) AVaR, =o+B,-VRP, +B,-d, +B;-Ah, +B,-AVaR,_| +¢,.
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5. Pe3y/ibTaThl MOAEJTUPOBAHUA

Jlanee npezacTaBieHbl Pe3yJIbTaThl UCCIEJOBAHUS: UCIIOJb30BaHUE OLlEHKH MaKCUMaJlb-
HOTO MPaBJONOA06US /ISl BEIUUCIEHUS TPEH/A PUCKA OMIIMOHOB U MOCTPOEHHE PETPECCHOH-
HBIX MO/IeJIeH JIJisl yCTaHOBJIEHHW S 3aBUCHMOCTH PUCKA OMIIMOHOB OT PUCK-IIPEMHU 33 BOJIATUJIb-
HOCTb, 10/Ipa3yMeBaeMOH BOJIATUILHOCTH U CTPYKTYPbl BOJIATUIBHOCTH.

Ha puc. 8 mpezcraB/ieHbl OLeHKH MaKCHMaIbHOTO MpaBzonoo6us (bopmyna (17)) aas
YeTbIpex MapaMeTpPOB, ONpeeSIINX JMHAMUKY PUCKa ONIMOHOB. OlleHKa pUcKa 3/1eChb Mpej-
CTaBJIeHa Jyisi OGBIYHOM JJOXOAHOCTH ONLMOHOB M B35ITa [0 MOAYJIIO AJisl yI06CTBA CPAaBHEHUS
(puc. 9). Hanpumep, mpu OTHOIIEHUH CTPAKKa K IjeHe 6a30BOro akTHBa, paBHOM 0,8, mapaMeTphl

a, u bp paBHbI 0,2 ¥ -2, c/ie/joBaTeILHO, TPU { paBHOM 1 JIHIO 10 HCIIOJIHEHUS, CPe/IHee 3Ha-

YeHHe YPOBHSI PUCKA OYAET COCTaBJasATb npuMepHO 20% OoT cTOoMMOCTH MHCTpyMeHTa (dop-
myJa (15)). Tak mapameTp @, BbIpaKaeT MaKCMMaJbHOE 3HaYeHHE OLEHKH PHCKA, B TO BPeMsl

KakK bu — 3TO CKOPOCTb CX0X/JeHHUS K HeM.
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Puc. 8. Pe3ynbTaThl onpe/ie/ieHNs TPeH/a PUCKa ONMIIHOHOB

U3 IMOJIYY€HHbIX pe3yJibTaTOB ONITUMHU3A VN MOXKHO U3BJI€EYb HECKOJIBKO Ba*XHbIX 0CO-
6eHHOCTeHn TOr'0, KaK pPUCK OINIIMOHA ME€HAETCA BO BDEMEHH.

1. HpI/I JIIDOOM COOTHOILIEHUH CTpaﬁKa 1 CTOUMOCTHU 6a30BOT0 aKTHBA CyLieCTByeT 3Ha-
YUMBbIHN TpeHa Ha BO3paCTaHHUe cpeAHeﬁ OLIEHKHU pHCKa I10 Mepe l'IpI/I6III/I)KEHI/IH OIIIMOHOB K Ja-
Te UCIIOJIHEHHUA.
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2. CKOpOCTb BO3pacTaHUS PUCKA M0 Mepe YBeJHYEeHHs] CTOMMOCTH 6a30BOr0 aKTHUBA
HEMOHOTOHHa. Haubosiblas pasHuia B pucke Mexxay 90-M 1 1-M JHSMH /10 UCTIOJIHEHHUS COCTaB-
nszetT 55% (35% 1 90% cOOTBETCTBEHHO) /JIs1 ONIIMOHOB, Y KOTOPBIX CTPAK paBeH CTOUMOCTHU
6a30BOro akTUBa. /[JIs1 OMI[UOHOB, T/ie CTpalK B 1,2 pa3a 6oJiblile CTOUMOCTH 6a30BOT0 aKTHUBA —
39% (58% u 97%), rae crpaiik B 0,8 pa3 MeHbIlIe CTOUMOCTH 6a30BOro akTuBa — 7% (13% u

20%).

3. B kpaliHuX cay4asx, KOra [jeHa 6a30BOr0 aKTHBA CUJIBHO BbILE/HIDKe CTpalKa, AU-
HaMMKa PUCKa NPUGJIMKAETCSA K KOHCTAHTE.

4. BoJIaTHJIBHOCTb OLIEHKH PUCKA TaK Ke, KaK U CpefiHss OLleHKa PUCKA, UMeeT TPeH/,
Ha Bo3pacTaHHe 10 Mepe NpUGIKEHHs ONIMOHA K iaTe UCIOHeHHs. [Ipy 3TOM AMHAaMHKa BO-
JIATUJIBHOCTH CX0XKa C IMHAMHUKOH CpeJIHero, T.e. BOJIATUIbHOCTb TAaKXKe BO3PACTAET CUJIbHee

BCET0 IPU CTpalKe, PABHOM CTOMMOCTH 6a30BOr'0 aKTHBA.
5. PasHuna Mexay peaJbHOHN JHHAMHUKOW pUCKa ONIIMOHOB U ee TPeH/0M IPH BCeX Co-
OTHOLIEHUSIX CTPAalKa U CTOUMOCTH 6a30BOr0 aKTHBA ABJISAETCS CIyYalHON BEJTUIMHOM.
Ha puc. 9 npuBeJieHO cpaBHeHHe AUHAMUKU GAaKTHYECKOH OLlEHKU PHUCKA ONLHUOHOB U

TpeH/ja pycKa ONMHOHOB. [Ipu cTpalike, paBHOM CTOMMOCTH 6a30BOT0 aKTHBa, R * cocraBisieT
87%, HO CHI)KaeTCsI B 06€e CTOPOHBI: TPU POCTe LieHbI 6a30BOro aKTUBA 0 36% U IIPH ee CHU-
XeHUHU 70 62%. [Tojo6HOEe CHIKEHHE KayeCcTBa OMMCATeJbHONW MOJIeIH CBSI3aHO C TEM, YTO
YPOBHU pHCKa 006JIaZ]al0T MeHee BhIPAXKEHHbIMU TPEH/IAMU 0 Mepe OT/AaJIeHUsl OT lieHTpaJlb-

HOTO CTpalKa, HO COXPAHSIT BbICOKYIO BOJATUJIBHOCTD (pHC. 4).

08
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Puc. 9. OueHKa TpeH/ia pycKa oNyoHa

Jlasiee paccMOTpPUM pe3y/bTaThl PErpecCUOHHBIX MoJeeil (popmyanl (23)-(27)) pus
OLIeHKH BJIMSIHUS PUCK-IIapaMeTPOB HA YPOBEHb pUCKa ONIIMOHOB. OLleHKa pUcKa 3/ech Ipe/J-

CTaBJIEHA AJid JIOFapH(bMH‘leCKOﬁ A0XOJHOCTH OINIIIMOHOB.

PereCCI/IOHHbIﬁ dHaJIN3 JaeT CJeAyolue pe3yJbTaThl.
1. PI/ICK-HpeMI/IH 3ad BOJIATUJIbBHOCTb HE OKAa3bIBA€T 3HAYUMOI'O BJIMAHHUA HAa PUCK ONIIUO-

HOB IPH HCII0JIb30BAaHUH CTPYKTYPbI BOJIATHJIBHOCTH (106aBOYHBIH 3dpdeKT K R * cocraBasieT
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nopszaka 1%). [Ipu 3ToM puck-npeMus siBJsieTcs 60Jiee CUJIbHBIM GaKTOPOM, YeM MTpUpaleHus
1o/ipa3yMeBaeMOi BOJIaTUIbHOCTH.
2. CTpykTypa BOJATH/IBHOCTH SIBJISIETCS CAMBIM CHJIbHBIM GaKTOPOM NP ONMCAHHUHU PUC-

Ka (R2 =49%), a nogpasyMeBaeMasi BOJIATHJIBHOCTb — CAMbIM CJIAGBIM (R2 = 27,7%).

3. HecmoTps Ha TO, YTO MojpasyMeBaeMasi BOJIaTUJIbLHOCTb OTPA’KaeT BOJIATUIbLHOCTh
CTOMMOCTH OIIMOHOB, OHA HE SABJISIETCS 3HAYMMbIM GAKTOPOM U €€ BKJIIOYEHHE B MOJIE/b He
NPHBOJUT K CYIECTBEHHOMY POCTY O6'bSICHSIIOLIEH CHJIBI PETPECCHH.

4. PocT cMelleHHUs BOJIATUIBHOCTH B CTPAKax BEJIET K POCTY YPOBHsI PUCKa, a POCT OT-
HOCHTEJIbHOTO CMEILEHUsI BOJIATUIBHOCTH — K CHHXKEHHIO PUCKa. ITO 03HAYaeT, YTO [PH CHHUKE-
HUM MMHHUMAJIbHOTO YPOBHA 110/[pa3yMeBaeMoi BOJATHILHOCTH B CTOPOHY GOJIbLIEr0 CTpaiKa
OTHOCHTEJIbHO [IEHTPAJIbHOTO PHUCK OMIMOHA PACTET, [TPU 3TOM YeM 6OoJIblile I0[pa3yMeBaeMast
BOJIATHJIbHOCTD Ha IIEHTPAJIbHOM CTPaiKe, TEM HUKE PUCK OII[HOHOB.

5. Bo Bcex ciy4yasix 3aBUCUMOCTb YPOBHsI PUCKa OT CBOEro MpPebIAYLIero 3Ha4eHUs OT-
pULIaTe/bHAas, T.e. CHIKEHHE YPOBHsI PUCKa B CPEHEM IIPUBOJMT K €ro JaJbHeHIieMy pocTy.

Ta6smna 1.
PEBYJILTEITLI perpeccnifl AJIA O€HKH YPOBHA PUCKA ONIIIMOHOB
NpH CTpaiiKe, pAaBHOM CTOUMOCTH 6a30BOro aKTUBa

dopma R2 F- Tecr | Kpurepuit a VRP d Ah AV AVaR,

MoJiesIu % " | Tecr |llanmpo -| lap6una -
Yuika | Yorcona

14 27,68 0,0 0,0™ 2,03 0,06 -3,25 -0,52

(0,02) 178y (01"

IV +VRP 3698 0,0 0,0™ 2,36 0,18 32,79 -1,41 -0,56

(0,05 (9.31)™ (0,85 (0,1)™

d+h 48,79 0,0 0,01 2,31 0,23 -11,74 0,16 -0,53

(0,04) (2,04)"  (0,06)™ (0,09)

VRP 36,50 0,0 0,0™ 2,26 0,19 35,02 -0,56

(0,05)"  (887)™ (0,1)"

VRP+d+h 49,09 0,0™ 0,01 2,29 0,22 -894 -13,48 0,17 -0,53

(0,05)™  (12,24) (3,25)™ (0,06)™ (0,09)

TpumeyaHus. YpoBHH 3HAYUMOCTH t-TecTa: «» -p <0,01; <*»-p<0,05; «»-p < 0,1; «» -p=0,1.

HcmoyHuk: pac4yeTbl aBTOPOB Ha OCHOBAHHHU JAaHHbIX MocKOBCKOMH 61/Ip>Kl/I.

[Ipu paccMOTpeHNUH MOJENH, UCTIOB3YIOIEN CTPYKTYPY BOJIATUJIBHOCTH, HA Pa3/IMYHbIX
COOTHOILIEHHUSX CTpaiiKa ¥ CTOUMOCTH 6a30BOT0 aKTHBA CTOUT OTMETHUTD, YTO BJIMSIHHE OTHO-
CUTEJIBHOI'0 CMeLleHH s [T0pa3yMeBaeMOi BOJIATU/IbHOCTH SIBJISIETCSI HEMOHOTOHHBIM. Tak, Ko-
3ddunMEeHT cHayaIa pacTeT 0 CTpankKa, 6JIM3KOro K LIeHTPaJbHOMY, Y TOTOM CHMKaeTcs. Ho
B TO ’Ke BpeMs KO3QOHUIMEHT NPU CMEIEHNH BOJIATUIBHOCTH B CTPaliKax BO3pacTaeT Co CHU-
»KEHHEM CTOMMOCTH 6a30BOro akTHBA. BinsHue npeJplAyLero 3Ha4eHUsl YPOBHSA pUCKa IPU
JII060H CTOMMOCTH 63a30BOI'0 AKTHUBA OCTAETCS O MHAKOBBIM.
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Tao6smna 2.
Pe3ysibTaThl perpeccui Ajs Moaesm 25
Nnpu pa3/IMYHbIX COOTHOILIECHUAX CTpaﬁKa CTOMMOCTH 6a30BOr0 aKTHBa
OTHolIeHUe R % F-Tect Tect Kpurtepuit o d Ah AVaR,
cTpaiKa K CTOHU- ’ Manupo - | lap6uHa -
MOCTH 63a30BOTO Yunka YoTcoHa

aKTHBA

0,8 32,96 0,0 0,0 2,32 -0,05 0,52 0,04 -0,55

(0,01 (0,19)™ (0,01)™ (0,09

0,84 34,09 0,0™ 0,0™ 2,34 -0,04 0,62 0,05 -0,56

(0,01)" (0,22)" (0,02)" (0,09)"

0,88 36,48 0,0 0,0 2,36 -0,03 0,79 0,07 -0,56

(0,01 (0,27) (0,02)™ (0,09)"

0,92 34,61 0,0 0,0 2,38 -0,03 0,7 0,09 -0,53

(0,01 (0,25)™ (0,03)™ (0,09

0,96 30,9 0,0™ 0,0™ 2,36 0,07 1,17 0,1 -0,51

(0,02) (0,35)™ (0,04)" (0,09)

1 48,79 0,0 0,01 2,31 0,23 -11,74 0,16 -0,53

(0,04) (2,04)™ (0,06)™ (0,09)"

1,04 47,8 0,0 0,0 2,31 0,34 -20,92 0,21 -0,51

(0,07)" (4,59)™ (0,08)™ (0,09

1,08 37,7 0,0™ 0,0™ 2,23 0,35 -17,22 0,27 -0,48

(0,09)" (6,04)" (0,11)" 0,1)"

1,12 35,78 0,0 0,0 2,26 0,32 -14,36 0,26 -0,55

0,11)" (5,56)" (0,10)™ (0,09)"

1,16 39,39 0,0 0,0 2,18 0,42 -25,85 0,43 -0,55

0,11y (7,79)™ (0,14)™ (0,09)

1,2 44,35 0,0™ 0,0™ 2,15 0,68 -39,74 0,56 -0,53

(0,13)" (8,9)" (0,16)" (0,09)"

TpumeyaHusi. YpOBHH 3HAUUMOCTHU t-TecTa: «» -p <0,01; <™»-p<0,05; «»-p<0,1; «»-p=0,1.

HcmouHuk: pacyeTbl aBTOPOB HAa OCHOBAHUHU JAaHHBIX MOCKOBCKOW GUPIKH.

6. 3axk/sIloueHue

B paboTe 6bLIa poBe/ieHa MPOBepKa TPex FUIO0TEe3, OMUCHIBAIOLINX 3aBUCUMOCTb PUCKa
OMLIMOHOB OT UX PUCK-TIapaMeTPOB U PbIHOYHOM CUTYalMH, @ UMEHHO: OT CPOKa /10 UCIIOJIHEHMUS],
CTPYKTYPBI BOJIATHUJIBHOCTH, IPEMHH 32 BOJIATUJIBHOCTD. B KadecTBe 6a3bl AJ151 UCCIe0BaHUSA
GBI UCII0JIb30BAHBI IaHHbIE CPOYHOU CeKITUU MOCKOBCKOM GUPKHU 10 ONMIIMOHAM Ha 27 pas-
JINYHBIX 0a30BbIX aKTHUBaX 3a 2009-2021 rr. Ha UxX ocHOBe GBLIM BBIUKCJIEHBI OI[EHKH PHUCKA
OTMIIMOHOB, KaK UCC/IeyeMasi BeJIMIYMHA, U GAaKTOPhI ee OMUCHIBAIOIIME: PUCK-TIPEMUS 3a BOJIa-
TUJIBHOCTb, IOZpa3yMeBaeMasi BOJIaTUJIbHOCTb, OTHOCHUTEJIbHOE CMellleHHe BOJIaTUIbHOCTHU U
pasMep cMeleHUs BOJIATHJIBHOCTH B CTpaiikax. [Jis MpOBepPKU BhIIIEyKA3aHHbBIX FUIIOTE3 UC-
M0JIb30BAIMCh METO/, MAaKCUMAJIbHOTO TPaBA0I01006uUs (4151 OLeHKU TpeH/ja) U MeTO/i HAUMeHb-
IMX KBaZpaToB (/151 OLleHKH BJIMSIHUS PUCK-TIapaMeTpOB).
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Jl1s1 prcKa ONMLMOHOB GbIJIO YCTAHOBJIEHO, YTO IPHU JII060M COOTHOLIEHUH CTpaiKa U
CTOMMOCTH 6a30BOT0 aKTHBA CYLLECTBYET CTATUCTUYECKH 3HAYUMbIN TPEeH/| Ha BO3pacTaHHe PUC-
Ka [0 Mepe NpHOJIHKeHHUs ONLMOHA K JjaTe UCIIOoHeHus. Y cpe/iHss OlleHKa pYCKa, U BOJIATU/Ib-
HOCTb 3TOH OLIEHKU UMEIOT BbIPQXKEHHBIN TPeH/| Ha Bo3pacTaHue. CKOpOCTb BO3paCcTaHUsA pHUCKa
110 Mepe YBeJIMYeHHs] CTOMMOCTH 6a30BOT0 aKTHBAa He MOHOTOHHA: Ha UCCJIelyeMOM BpeMEHHOM
HMHTepBaJie ONMIIMOHOB caMasi 60Jiblllasi pa3Huna coctasisieT 55% (ot 35% g0 90%). Takum
06pa3oM, pHUCK ONMIIMOHA 3HAYMMO 3aBUCHUT OT CPOKa /10 UCIIOJHEHHS. JTa 3aBUCUMOCTD SIBJISA-
€TCs1 HeOZAHOPOZHOM NpY U3MeHEeHHH CTOMMOCTH 6a30BOr0 aKTHBA, HO OMHCaHUe TPEH/IOM YPOB-
Hf1 pUCKa coCTaBJsieT 62-87% J1s c/Ty4yaeB, KOT/lda CTOMMOCTb 6a30BOro akTHBA MeHblile CTpaiKa.

Taxoke 6b110 BBISIBJIEHO, UTO CYIIECTBYeT 3aBUCHMOCTb PUCKA OILMOHA OT CTPYKTYPbI BO-
JIaTUJIBbHOCTU. HecMoTpst Ha To, YTO NoJpa3yMeBaeMasi BOJIATUIBHOCTb U €€ CTPYKTYPa CXOXKH
10 CBOeH NpUpoJie, OHU UMEIOT Pa3Hyl0 AUHAMUKY U X COBMECTHOE HCIOJIb30BaHHE HEBO3-
MOXHO BBH/IY BBICOKOU KOppeasiiuU. BaXKHO OTMeTHUTB, YTO HECMOTPS HA TO, YTO NOJpasyMe-
BaeMasl BOJIATHJIbHOCTb GAKTHUYECKHU ONMHUCHIBAET BOJATHIBHOCTh CTOMMOCTH OIIIMOHOB, OHA
He SIBJISETCS 3HAaYUMBbIM GaKTOPOM. PUcK-ipeMus 3a BOJIATU/IBHOCTD SIBJISIETCS 3HAYUMbIM
baKTOpOM /151 OIIMCAHHUsI PUCKA OMIIMOHOB, HO TOJIBKO IIPH €€ OTAEeIbHOM HCI0JIb30BaHHH.

Bo Bcex ciyyasix OTHOCUTEIbHOE CMellleHHe BOJIaTH/IbHOCTH 3HAYMMO CHIKAeT YPOBEHb
pHCKa Ha LIeHTPaJIbHOM CTpPaKKe, pacCTOSIHHE CMeLeHHs 3HAYMMO IOBBIILIAET YPOBEHb PUCKA.
CTpyKTypa BOJIaTUJIBHOCTH BMECTE C 3ITUM OKa3bIBAaeT 3HAYMMOE BJIMsHHE HA yPOBEHb PUCKa,
HO OTHOCHUTEJIbHOE CMEIleHNE U CMeIleHHe B CTPaliKax MPOTHUBOIIOJIOKHBI 110 CBOEMY BJIUSHHUIO
JUJIsI OTIIIMOHOB CO CTOMMOCTBI0 6a30BOT0 aKTHBA MEHbIIIe CTPaKKa.

[ToMHMoO y4yeTa 3THX aCleKTOB UMeeTCs IIOTEHLUAJ JIJIS TIOBBIIIEHHS YYBCTBUTENBHOCTH
MO/ie/IM OLleHKH PUCK-IapaMeTPoB B YaCTH ONIIMOHOB CO CTPAaHKOM HMXKe CTOMMOCTH 6a30BOT0
aKTHUBA, TAK KaK TaM IPH 3HAYUMBbIX KO3QPUIIMEeHTaX PerpecCHOHHBIX MoJiesied U 3HaYMMOM
TpeH/ie TOYHOCTb OKa3aJlach HUXKe, YeM B IPYTHUX CAyYasiX.

Bb1/10 BBISIBIEHO CylLleCTBOBAaHHE TPEH/IA, OMMCHIBAIOIIETO YPOBEHb PUCKA ONLMOHOB 110
Mepe UX NPUBJIMKEHHUsI K UCTIOJIHEHUIO, U CTPYKTYPbI BOJATUJIBHOCTH, UMEKLIeH 06 bsACHSII0-
I[YIO CUJIY B OLIEHKE PHCKA ONLMOHOB. JJaHHbIe SMIUPUYECKH BbISIBJIEHHbIE GAKTOPEI, HE y4Yu-
ThIBaeMble MOCKOBCKOM GUp:Kel pU Ha3HAYeHUH Map:KUHAIbHBIX TPe6OBaHUM, MOTYT 3HAYU-
MO IOBBICUTb TOYHOCTh OLIEHKH PHCKA UMeroLlelics Mogend. Takke CyIecTByeT BO3MOXKHOCTD
UCII0JIb30BaHUs NPEJJIOKEHHBIX METOJ0B NIPU aHaIK3e NopTdesiell WK ONIMOHHBIX CTpaTe-
T'UH, YTO MTO3BOJIUT YTOYHUTB [10JyYEHHBIN PE3YJIbTAT U PACIIMPUTD €ro Ha 60Jiee CI0KHBIE I10-
3UIMH. B fasibHelIIeM Tpe/icTaBsIeT MHTEPeC MOAUPUIMPOBATh CYIIECTBYIOILYIO MO/Ie/b OLleH-
KM Map>KMHAJIbHBIX TPe6OBAaHUH C UCM0JIb30BAHUEM IIPE/JI0KEHHBIX METO/IOB.
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IIpuioxeHnue
Ta6una I11.
PacmindpoBKa THKEpPOB MCHOJIb3yeMbIX ONIIIOHOB
Tukep onioHa HaumeHoBaHMe 6a30BOro aKTHBa ¢pbloyepca
AFLT O6bpIkHOBeHHbIe akiuu [1AO «AspodioT»
ALRS O6bpIkHOBeHHbIe akiuu [1AO «Aspoca»
CHMF O6bikHOBeHHbIe aknuH [1AO «CeBepcTanb»
FEES O6nikHOBeHHbIe akuK [TAO «PCK E3C»
GAZR O6biKkHOBeHHbIe akuuH [1AO «['asnpom»
GMKN O6bikHOBeHHbIe akuuu [TIAO «'MK ,Hopuibckuil HUKe b “»
HYDR O6bikHOBeHHbIe akiuu [1AO «Pycl'uapo»
LKOH 06bIKHOBeHHbIe akuuy [TAO «JIYKOU/I»
MAGN O6biKkHOBeHHbIe akiuK [IAO «MarHUTOropcKUi MeTaJIyprudeckuil KOMOHHAT»
MGNT O6bIKHOBeHHbIe akiuu [TAO «MaruuT»
MIX Huaexkc MockoBCKOM OGUPIKH
MOEX O6bikHOBeHHbIe aknuu [IAO «MockoBckast GupxKa»
MTSI 06bIkHOBeHHbIe akuu [TAO «MTC»
MXI Hupexkc MockoBcKOM GUPXKU (MUHU)
NLMK O6bikHOBeHHbIe akuu [1AO «['pynna HIMK»
NOTK O6nikHOBeHHbIe akuu [TAO «kHOBAT3K»
PLZL O6bIKHOBeHHbIe akiuu [TAO «ITosroc»
ROSN O6bikHOBeHHbIe akiuu [1AO «HedTsaHas komnaHus ,PocHedpTh »
RTKM O6bIKHOBeHHbIe akuu [TAO «PocTesekom»
RTS Wupekc PTC
SBPR [IpuBuserupoBanHble akuuu [1AO «CoepbaHK»
SBRF O6bpikHOBeHHbIe akuu [1AO «C6epbaHk»
SNGP O6bpikHOBeHHbIe akiuu [1AO «CypryTHedTeras»
TATN O6bikHOBeHHbIe akuuM [1AO «TaTHeDTb»
TRNF [IpuBusnernpoBanHele aknuu [1AO «TpancHedTb»
URKA 06bIkHOBeHHbBIE akIuu [1AO «Ypankanuii»

VTBR 06bikHOBeHHbIE akiuu [TAO «BTBb»
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The risk assessment of options for margining purposes is determined on exchanges using
sensitivity coefficients or fixed scenarios of changes in risk parameters. Such methods cannot
accurately estimate risk because they do not consider the dependence of option risk on the time
to exercise. This dependence should be taken into account in modeling due to the variability of
sensitivity coefficients over time to maturity and the time-structure of risk factors. This paper
evaluates the effect of time to maturity and time-dependent risk parameters on option risk: im-
plied volatility, implied volatility structure, and volatility risk premium. It was proved that there
is a significant trend for the increase of risk assessment as the option approaches the exercise da-
te. Moreover, not only the average risk estimate increases, but also its variance. For options with
a strike different from the value of the underlying asset, the trend becomes less explicit, and the
accuracy of the estimate decreases with distance from the central strike. But when the strike and
the value of the underlying asset are equal, the trend describes the risk dynamics almost com-
pletely. It was found that there is a dependence of option risk on the structure of implied vola-
tility: relative volatility bias significantly reduces the level of risk at the central strike, while the
distance of bias increases the level of risk. It is important to note that implied volatility, although
describing the volatility of option value, does not affect the level of option risk. The volatility risk
premium is a relevant factor in describing option risk, but only for the paired regression cases.
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The study investigates the predictive efficacy of various machine learning met-
hodologies, encompassing Random Forest (RF) regression, Gradient Boosting (GB),
Xtreme Gradient Boosting (XGBoost), Support Vector Regression (SVR), Least Ab-
solute Shrinkage and Selection Operator (LASSO) regression, and a deep learning
technique, specifically Long Short-Term Memory (LSTM). The benchmark method
employed is the autoregressive (AR) model of order 1. With a focus on forecasting
money demand for the Indian economy, a crucial component for achieving the Cent-
ral Bank of India's inflation targeting objective, a comprehensive monthly dataset
from 1997 to 2021 is utilized.

The obtained results underline the robust predictive capabilities of the em-
ployed models concerning both narrow and broad money demand forecasts. By em-
ploying a range of evaluation metrics, the study rigorously compares the predic-
tive performance of these models. Using the expanding window cross validation
with time series split, the models are cross-validated to ensure accurate forecasts
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of monetary aggregates. Moreover, the Diebold - Mariano test is utilized to evaluate
and compare the quality of forecasts.

In particular, the research finds the superiority of LSTM and LASSO in predic-
tive capabilities for narrow and broad money demand, respectively. These findings
collectively contribute to enhancing the understanding of money demand predic-
tion, thus facilitating informed decision-making within the realm of monetary policy.

Key words: narrow money demand; broad money demand; machine learning models; Random
Forest regression; Gradient Boosting; Xtreme Gradient Boosting; Support Vector Regression;
LASSO; long short-term memory.
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1. Introduction

In recent years, the rapid advancements in Machine Learning (ML) techniques have ge-
nerated considerable interest in their application for accurate forecasting of key macroecono-
mic variables. These models offer promising opportunities for enhancing monetary policy deci-
sions. When examining the stability of money demand, the Money Demand Function (MDF)
serves as a vital tool, establishing a connection between money stocks and crucial macroeco-
nomic indicators such as aggregate income and interest rates. A stable MDF plays a pivotal role in
steering an economy towards its ultimate objective of price stability. According to [Laidler, 1982],
the concept of a "stable demand for money function” implies the ability to explain variations in
money holdings through functional relationships involving a concise set of variables. These re-
lationships should produce statistically significant results within commonly accepted thresholds.
With this objective in mind, our research focuses on exploring ML approaches to forecast the
money demand of the Indian economy.

The demand for money function has garnered considerable empirical attention due to its
profound implications for the effectiveness of monetary policy, seigniorage, inflation dynamics,
and other crucial macroeconomic considerations. The new-monetarist economists emphasize the
importance of money in the monetary policy framework. Thornton (2014) asserts that money
plays a crucial role in monetary policy, primarily for its role in regulating the price level. Addi-
tionally, he argues that the perceived influence of the monetary authority in managing interest
rates is overstated. Bordo, Jonung (2003) contend that economists and central bankers tend to
view the money supply as directly proportional to the rate of inflation. Consequently, predictions
of future inflation often hinge on a retrospective examination of money demand factors. King
(2001) and Nelson (2003) caution against neglecting the importance of money, especially in the
pursuit of maintaining price stability through monetary policy operations.

In the specific context of the Central Bank of India's current monetary policy framework,
the accurate prediction of money demand assumes paramount importance for the successful im-
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plementation of policy measures. Since the formal adoption of inflation targeting in India in 2016,
with a focus on maintaining price stability within a Consumer Price Index (CPI) band of 4% +/- 2%,
the stability of money demand has emerged as a pivotal factor in achieving efficient price sta-
bility objectives. According to the quantity theory of money, the rate of inflation can be influenced
by the growth rate of the money supply, assuming a stable money demand. Consequently, a com-
prehensive examination of the MDF and its precise forecasting becomes imperative. Understan-
ding the factors that drive money demand and accurately predicting its behavior are essential
for formulating effective monetary policy strategies. Therefore, our study aims to provide a
thorough analysis of the MDF and employ advanced forecasting techniques to enhance the pre-
cision of money demand predictions.

Accurate estimation of the MDF is of importance for the effective implementation of mone-
tary policy. The stability of the MDF refers to the degree to which the relationship between
money demand and its determinants remains consistent over time. The MDF captures the in-
fluence of various factors, such as income, interest rates, and inflation, on the demand for money.
Earlier studies have found a stable MDF after factoring in financial development [Arrau et al,,
1995; Dekle, Pradhan, 1999; James, 2005; Adil et al., 2020]. If the MDF exhibits stability, it implies
that the same set of determinants that currently affect money demand will continue to do so in
the future. This stability enhances policymakers' ability to anticipate how changes in monetary po-
licy or economic conditions will impact money demand and, consequently, the overall economy.
By understanding and accurately estimating the stability of the MDF, policymakers can make
informed decisions and formulate effective strategies to achieve desired monetary policy out-
comes. In contrast, when the MDF exhibits instability, predicting the impact of economic changes
on money demand becomes challenging, contributing to financial market volatility and broader
economic instability. Policymakers are then faced with the task of revising policies more fre-
quently and exercising greater caution in their decision-making processes to maintain economic
stability.

The application of ML models in MDF forecasting provides valuable insights to policyma-
kers, enabling a deeper understanding of these intricate dynamics. Predictions stemming from
ML techniques may be more accurate than those derived from conventional approaches [Bajari
etal, 2015]. By leveraging the predictive power of ML, our aim is to enhance the accuracy of MDF
forecasts. Thus, the purpose of the study is to provide a better forecast of money demand for
both narrow and broad monetary aggregates in India using ML and deep learning models and
compare their efficacy.

Various methods have been proposed to understand money demand dynamics, including
the Autoregressive Distributed Lag Model (ARDL), Error Correction Model (ECM), and Vector
Autoregression (VAR). However, a deep learning approach, such as Long Short-Term Memory
(LSTM), offers a more effective alternative due to its ability to capture non-linear relationships in
time-series analysis. These models outperform traditional approaches and require less prior un-
derstanding of the complex relationships between variables. This highlights the potential of ML
in enhancing money demand forecasting by uncovering hidden patterns and dynamics that tradi-
tional methods may overlook. In this paper, we employ an LSTM-based deep learning approach
to forecast the MDF in the context of India. We also compare the performance of this approach
with other models, including Random Forest (RF) regression, Gradient Boosting (GB), Xtreme
Gradient Boosting (XGBoost), Support Vector Regression (SVR), Least Absolute Shrinkage and
Selection Operator (LASSO) regression, and Autoregression (AR) of order 1.
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The study is structured into six sections. Section 2 provides an extensive review of previous
studies focusing on the stability of money demand. In Section 3, we describe the dataset and the
methodology employed for our analysis. Section 4 describes model validation. The empirical
analysis of the results is presented in Section 5. Finally, Section 6 concludes the study by summa-
rizing the key findings.

2. Literature Review

The understanding of money demand behavior and its interaction with macroeconomic
variables such as output and inflation has been a popular topic of research because of its impor-
tance in price stability. In this section, we will briefly discuss the empirical research done in this area.

Adil et al. (2020) examined money demand in India during the post-reform period using
quarterly data from 1996 to 2016. Their findings, based on the co-integration approach and sta-
bility tests, indicated stable dynamics in the real money balances (M1 and M3) when incorpora-
ting financial innovation. Bahmani-Oskooee (1996) examined the stable long-run relationship
between money demand and its determinants in the Japanese economy. Using quarterly data
from 1975 to 1992, the study found a significant negative error correction term, indicating the
Japanese economy's adjustment to short-run money market imbalances. The findings highlight
the importance of considering income and interest rate fluctuations in monetary policy decision-
making in Japan. Akinlo (2006) employed the ARDL approach in conjunction with the CUSUM
and CUSUMSAQ tests. They concluded a relatively stable relationship between M2 and key variab-
les such as income, interest rate, and exchange rate.

Aggarwal (2016) analyzed India's MDF and observed temporary shocks in interest rates
and M1, indicating the absence of a long-term equilibrium relationship. Bahmani-Oskooee et al.
(2015) find evidence of a stable relationship between money demand and its covariates, indica-
ting a stable long-run MDF. Barnett et al. (2022) examine the stability of money demand using
Divisia measures. They find that Divisia monetary aggregates consistently outperform simple-
sum measures, challenging the notion of money demand instability. The study emphasizes the
importance of using accurate measures of money in economic analysis and has implications for
monetary policy and understanding the money-economy relationship. Ball (2012) investigates
the short-term dynamics of money demand, with a focus on the impact of interest rates, income,
and inflation. The research examines the behavior of M1 in the U.S. from 1960 to 1993. The aut-
hor points out the importance of understanding money demand, especially in the context of re-
versing the quantitative easing policy.

Goulet Coulombe et al. (2022) highlight the useful features of ML approaches over stan-
dard econometric models and study features such as non-linearity, regularization, and cross-va-
lidation used in ML. The authors conclude that ML is powerful in understanding the nonlinearity
present in macroeconomic data, which is mostly present in periods of uncertainty, and incorpo-
rating this important feature would result in a better forecast. Gogas et al. (2019) use the SVR
approach to investigate whether monetary aggregates can affect real economic activity in order
to understand money neutrality. By employing a feed-forward artificial neural network (ANN),
Pham et al. (2022) forecast the monthly inflation in Vietnam. They assert the proposed model to
be reliable because of the narrow gap between actual and predicted inflation values. Nguyen et al.
(2022) proposed the LSTM approach for macroeconomic forecasting on a total of 215 macroeco-
nomic variables. The authors argue that the LSTM-based approach outperforms models such as
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VAR in predicting a large number of macroeconomic variables simultaneously. Uyen et al. (2022)
point out that even when OLS works well, LASSO regression can still be advantageous in variable
selection and prediction.

Our research is closely aligned with the study conducted by [Ghose et al,, 2021] as we del-
ve into the realm of money demand forecasting and its predictive potential using ML models. In
their work, they explore the effectiveness of ML models in comparison to traditional economet-
ric approaches. While they found RF regression to be effective, we aim to further enhance the
ML framework by employing deep learning approaches. Deep learning models, such as LSTM,
offer the ability to learn complex patterns in the data through multiple processing layers.

M1SA M3SA

—— Original
—— Rolling Average
—— Rolling std

—— Original
== Rolling Average
— Rolling std -0o1

1996 2000 2004 2008 2012 2016 2020 1996 2000 2004 2008 2012 016 2020

CPISA

—— Original
—=—Rolling Average
— Rolling std

— Original

000 04 |' == Rolling Average

—0.01 —os |- —— Rolling std
1996 2000 2004 2008 012 016 2020 1996 2000 2004 2008 012 016 2020
Govt securities yield Call money rate
- 20 P

20 — Original — Original

1s == Rolling Average * == Rolling Average

10 —— Rolling std —— Rolling std

1996 2000 2004 2008 2012 2016 2020 1995 2000 2004 2008 2012 016 2020

NEER BSE mkt cap mn

-0.02

—— Original

—— Original
-0.04 |- == Rolling Average -02 —=— Rolling Average
—— Rolling std 03 —— Rolling std

-0.06

1996 2000 2004 2008 2012 2016 2020 1995 2000 2004 2008 2012 016 2020

Fig. 1. Data series after first level differencing (Stationary dataset)
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3. Dataset, Model Specification and Methodology

3.1. Dataset

The dataset used in our research comprises a monthly time series covering the period from
1997 to 2021, focusing on the Indian economy. The objective of our study is to forecast both the
narrow monetary aggregate (M1) and the broad monetary aggregate (M3). To ensure accuracy in
capturing the characteristics of these aggregates, we have to select an appropriate interest rate
variable. Following the approach outlined by [Ball, 2012], we use the call money rate as the inte-
rest rate variable for the M1 model, while the government securities yield is employed for the M3
model. Income is approximated using the Index of Industrial Production (IIP), and the nominal
effective exchange rate is incorporated to capture exchange rate dynamics. To gauge the financial
stability of the Indian economy, we adopt the market capitalization of the Bombay Stock Ex-
change (BSE) as a proxy. The dataset is sourced from CEIC, and we apply seasonal adjustments
to IIP, CPI, M1, and M3 using the X13 ARIMA seasonal adjustment approach.

3.2. Model Specification and Preliminary Analysis

The log linearized MDF is defined in the following:

M,
D ln[ P”]:oco+ocllnYt +o,R, +a;InE, +o,InC, +u,.

t

In equation 1, In represents the natural logarithm operator. M ; denotes the nominal stock

of money balances for time period #, where j represents either the narrow money balances (M1)
or the broad money balances (M3). To calculate real money balances, we divide the nominal stock
of money balances by the prevailing price level, represented by the CPI denoted as F,. The

variables in the equation include Y,, which represents the IIP, R, as the interest rate variable
(call money rate for M1 and government securities rate for M3), E, as the nominal effective ex-

change rate, and C, as the market capitalization measured by the BSE stock valuation. We have

taken a natural log of all the variables except for the interest rate variables, which are in percent-
tage form.

Before proceeding with the analysis, it is crucial to assess the stationarity of the time se-
ries. To determine stationarity, we conduct the Augmented Dickey - Fuller (ADF) and Phillips -
Perron (PP) tests, considering a maximum lag length of 15. The results of the unit root test,
presented in Section 5, indicate that all the data series are non-stationary at the level.

In our analysis, we employed the log difference transformation to address the non-statio-
narity of time series data and to model the continuous growth rates of economic variables. This
approach involves taking the natural logarithm of each variable and then calculating the difference
between consecutive logarithmic values. Figure 1 illustrates the transformed data.
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3.3. Methodology
3.3.1. Autoregression of Order 1

The Autoregressive (AR) model of order 1, denoted as AR (1), models the next time step in
a series as a linear function of the observation at the previous time step, plus a noise term. The
AR (1) model is a single-variable (univariate) model that relies on the assumption that past va-
lues have a linear influence on future values. The AR (1) model can be formally expressed by the
following equation:

(2) Y =c+dY,  +eg,.

Where 7, is the value of the time series at time #; ¢ is a constant term; ¢1 is the coeffi-
cient for the first lag of the series. It quantifies the influence of the previous time step's value

(7,

,_1) on the current value Y,. (Y,_l) is the value of the time series at time # —1, the previous

time step; €, is white noise error at time 7, which is assumed to be a normally distributed ran-

dom variable with mean zero and constant variance. This term accounts for randomness or
unpredictability in the time series that is not explained by the lagged values. The parameter ¢

measures how changes in the previous time step affect the current value. A value close to 1 in-
dicates a strong positive relationship with the previous step, a value close to -1 indicates a strong
negative relationship, and a value close to 0 indicates a weak relationship.

3.3.2. Random Forest Regression

The Random Forest (RF) method is an extension of the decision tree technique, which
employs a flowchart-like tree structure. The flowchart-like structure of decision trees aids in de-
cision-making by visualizing the paths taken to reach a conclusion based on input features. At
each internal node, a decision is made by evaluating an attribute against a threshold. Branches
from these nodes lead to new questions or decisions, culminating in leaf nodes that represent
the final outcomes or predictions. This structure simplifies complex decision processes, enabling
both straightforward interpretation of how decisions are made and easy identification of the
most influential factors in the decision-making process. The learning process of a decision tree
involves dividing the source set into subsets based on attribute value tests, recursively partitio-
ning the derived subsets. This recursion continues until all nodes within a subset have the same
target variable value, or when further splitting does not contribute significantly to predictions.

It builds multiple decision trees and merges them together to get a more accurate and
stable prediction. Each decision tree in a random forest is trained on a bootstrapped sample of the
data, meaning that for each tree, a random sample of the training dataset is selected with re-
placement. This process introduces diversity among the trees, which helps in reducing the varian-
ce of the model. When growing each tree, at each split, Random Forest randomly selects a subset
of features rather than using all features. This randomness helps in making the model more ro-
bust and less prone to overfitting on the training data. The base learners in Random Forest are
decision trees. Each tree is grown to its maximum length without pruning, allowing it to capture
complex patterns in the data. However, individual trees may overfit to their bootstrapped sample.
The ensemble approach mitigates this overfitting.
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The following step includes aggregating the predictions. Here, for regression tasks, Ran-
dom Forest predicts the output based on the average predictions of all the individual trees. Mat-

hematically, if there are N trees, the final prediction V is calculated as:

~ 1 N
3) = 2 T,

In equation 3, 7,(.X') represents the prediction made by the i decision tree for an input

X . The ensemble’s final prediction, p, is the average of all individual tree predictions, effec-

tively combining their insights to improve accuracy and stability. This averaging process helps
in reducing the variance of the predictions, making the model more stable and accurate on un-
seen data. During training, N decision trees are constructed using different bootstrap samples
of the training data. Each tree is built considering a random subset of features at each split. N
controls the number of trees in the forest. More trees can increase accuracy but also computa-
tional cost. For a new input, each of the N trees gives a prediction. In regression, the final output
is the average of these N predictions.

The model operates by creating an ensemble of diverse trees, each trained on a random
subset of the data with replacement (bootstrap sample), and using a random subset of features
for splitting nodes. The final prediction is typically the average of all tree predictions. The RF al-
gorithm generates numerous decision trees from randomly sampled databases. For each subset
of the randomly sampled data, a decision tree is constructed following the process described
above. However, a key distinction lies in the selection of input variables for each tree, which is do-
ne randomly. This random selection reduces the correlation between trees in the forest, miti-
gating the risk of overfitting. The RF algorithm combines the predictions from multiple decision
trees trained on bootstrapped and randomly selected subsets of the training data, leading to im-
proved robustness and generalization compared to a single decision tree regression.

3.3.3. Gradient Boosting

Gradient Boosting (GB) is an ensemble learning method that combines multiple individual
models to create a robust and accurate predictor. The core idea of GB revolves around itera-
tively building an ensemble of simple models, often referred to as weak learners or base models,
and intelligently combining them to minimize overall prediction error.

It employs the process of assembling multiple weak learners to create powerful models.
The method operates through iterative steps, where each new model is trained to reduce the loss
function of the previous ensemble, such as mean squared error or cross-entropy, by utilizing gra-
dient descent. In each iteration, the algorithm computes the gradient of the loss function with
respect to the current ensemble's predictions and constructs a new weak model to minimize this
gradient. The predictions of the new model are then integrated into the ensemble, and this pro-
cess continues until a specified stopping criterion is met.

The GB model starts with a base model, F;,, which could be the mean of the target values

for regression tasks. It provides a starting point for the iterative process. For each iteration m,
a new decision tree is added to the ensemble. It calculates the gradient of the loss function
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L( v, F ) with respect to the predictions from the current model, F,,_,, for each observation in

the dataset. This gradient indicates the direction in which the model's predictions need to be
adjusted to reduce the loss. A weak learner (usually a decision tree) is then fitted to these gra-
dients. Specifically, for regression, the tree is fitted to the negative gradients (pseudo-residuals) of
the loss function with respect to the predictions. Weak Learner Fitting in GB involves training
simple models on the residuals or errors of the ensemble's predictions from the previous step.
These weak learners are usually decision trees with a limited depth, allowing them to capture
only a portion of the data's variance. It is done to sequentially improve the ensemble by adding
models that address the most significant current errors, making the overall prediction more
accurate with each addition. After fitting, the predictions from the new tree are combined with
the predictions from the existing ensemble to update the model. This process is controlled by a
learning rate parameter to prevent overfitting. The framework of GB can be explained as the fol-
lowing.
The initial model Fj is typically a constant value:

4) Fo(x)zargminZLlL(yi,y).

For regression, ¥ can be the mean of the target values y.
Then, at each step 7, the residuals 7, for each observation i are calculated as the nega-
tive gradient of the loss function L with respect to the prediction:

B aL(yi,F(xl.))

(5) B = oF (x,)

F(x)=F_ (%)

A decision tree /,(x) is then fitted to the residuals 7, from the previous step. This tree

attempts to correct the errors made by the ensemble so far. The next step is to find the optimal step
size y, for each leaf of the tree /,, which minimizes the loss when added to the current model:

(6) v, =argmin Y L(y,.F (x)+vh (%)),
Y iel;
where /; is the set of indices of samples ending up in leaf ;.

Now, the output of the weak learner is then scaled by a factor, 1, called the learning
rate, and added to the current model's prediction to update it:

(7) Fi(x)=F_(x)+nY, v,k (x).

th

Here, v, is the optimal step size for leaf j and h,(x) is the prediction of the ¢ tree.

These steps are repeated for a specified number of iterations or until additional trees do
not significantly reduce the loss function.
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3.3.4. Xtreme Gradient Boosting

Extreme Gradient Boosting (XGBoost) is based on the gradient boosting framework, which
iteratively combines multiple weak learners (typically decision trees) to create a strong ensemble
model. Each new tree is added to correct the residuals or errors made by the previous ensemble
of trees. XGBoost improves upon the traditional gradient boosting method by incorporating regu-
larization terms in its objective function and optimizing both the model's performance and com-
putational efficiency.

XGBoost constructs a new weak learner, a decision tree, specifically to predict the residuals.
This new model focuses on learning from the mistakes made by the initial model, aiming to
improve its predictive capabilities. It uses a gradient descent optimization technique to minimize
the loss function, such as mean squared error or cross-entropy, by finding the best splits for the
decision tree nodes. The iterative process continues, with XGBoost adding new weak learners
to the ensemble in each iteration. At each step, the algorithm computes the gradients of the loss
function with respect to the current ensemble's predictions. It then constructs a new weak model
to minimize these gradients, effectively addressing the errors or residuals from the previous
model.

As the iterations progress, the ensemble of weak learners gradually improves its predic-
tive performance, capturing complex relationships and patterns in the data. The predictions of the
new models are combined with those of the existing ensemble using a carefully chosen learning
rate. This learning rate controls the contribution of each model to the final prediction, ensuring
a balanced and well-optimized ensemble.

The XGBoost process can be defined as follows. By incorporating the regularization terms
in its objective function and optimizing both the model's performance and computational effi-
ciency. The objective function in XGBoost combines a loss function L and a regularization term
(2, which is applied to each tree in the ensemble. The overall objective to be minimized at each
step (for each tree added) can be written as:

() obj =1 L(3:3,)+ 2, /),

where 7 is the number of training samples; y; is the actual value of the i " sample; J, is the

predicted value for the i th sample, which is the sum of the predictions from all K trees up to the
current tree. f, represents an individual tree in the ensemble. L is the loss function that measu-

res the difference between the actual and predicted values. Q is the regularization term for
the trees, which is defined as:

1
© Qf)=AT+ 03w

Here, T' is the number of leaves in the tree; w; is the weight assigned to the J" leaf; y

and A are parameters that control the complexity of the model, with y penalizing the number
ofleaves and A penalizing the magnitude of the leaf weights.
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XGBoost uses a second-order approximation to optimize the objective function. For each
tree, it calculates the gradient ( gl.) and the Hessian (hl) of the loss function with respect to the
prediction for each training instance. These are used to find the optimal structure of the tree and
the best leaf weights. The gradient and Hessian for a given instance are:

8= aﬁ,.L(ynJA’i)a
2 A
h; = aj;,.L(yivyi)'

When building each tree, XGBoost selects splits that maximize the gain in the objective,
which is derived from the gradient and Hessian information. The gain of a split is given by:

(10)

(11 Gain =

Where /, and [, are the sets of instance indices in the left and right child regions of the
split, respectively; I is the set of instance indices for the parent region. The sums of gradients

(Z g,.) and Hessians (Z hl.) are calculated over the instances in the respective sets. This for-

mula takes into account the reduction in loss due to the split (first three terms) and subtracts
the regularization penalty for adding a new leaf (y) .

After determining the structure of a tree, XGBoost calculates the optimal weight for each
leaf to minimize the objective function. The optimal weight for a given leaf is:

* iel,

&
12 e — B
( ) Wj ZiEI/ hi Y

where /; is the set of instance indices in the j " Jeaf.

3.3.5. Support Vector Regression

Support Vector Regression (SVR) is a type of Support Vector Machine (SVM) used for re-
gression tasks. SVR applies the principles of machine learning to predict continuous values. SVR
finds a function that has at most € deviation from the actual target values for all the training data,
and at the same time, is as flat as possible. Here flatness means seeking a function that does not
oscillate too much, which typically translates into finding a model with a small coefficient in a
high-dimensional space.

SVR is considered a nonparametric technique because it does not rely on a fixed functional
form or assume any specific underlying distribution. Instead, SVR uses kernel functions to map the
data into a higher-dimensional feature space, where it can find linear relationships and patterns
that might not be evident in the original input space.



144 HSE Economic Journal No1

It finds a function f(x) that approximates the true relationship between the predictor va-
riables (denoted as x ) and the observed response values (denoted as y, ) from the training data.

The goal is to ensure that the difference between the predicted values and the true values (the
residuals) is no greater than a specified margin or tolerance called €. This margin is an impor-
tant parameter in SVR as it determines the trade-off between model complexity and accuracy.
SVR aims to minimize the empirical risk, which is the sum of the € -insensitive loss function and a
regularization term. The ¢ -insensitive loss function penalizes the model for large deviations
between the predicted and actual response values while allowing small deviations within the
margin (e) . The loss function can be written as:

a3 { 0 ifly-f@)|<e

ly=f(x)|—¢ otherwise

Where y is the actual value, f(x) is the predicted value, and ¢ is the margin of tolerance.

It uses kernel function to transform the original feature space into a higher-dimensional
space where a linear separator is sought. It minimizes the following objective function, which
represents a trade-off between the flatness of f(x) and the amount by which predictions fall

outside the ¢ -insensitive zone:
. 1 2 C n *
(14) M e 5”“’" +CY (&),

v —<w,xi>—bS e+&,,
subject to the constraints <w, xl.> +h—y <e+E,

g,,& >0,Yi.
Here, w is the weight vector, b is the bias term, C is the regularization parameter, &i

and &f are slack variables that measure the degree of misfit for data points outside the € margin.

The optimization problem is often solved in its dual form to facilitate the use of kernel func-
tions, allowing the algorithm to operate in the high-dimensional feature space without explicitly
computing the coordinates of the data in that space. The dual problem involves Lagrange mul-
tipliers and maximizes a Lagrangian function derived from the primal problem. Once the optimal
w and b are found, the regression function can be used for prediction:

(15) f(x) =<w,x>+b.
3.3.6. Least Absolute Shrinkage and Selection Operator

LASSO (Least Absolute Shrinkage and Selection Operator) regression is a type of linear
regression that includes a regularization term. The regularization term is the L1 norm of the
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coefficients, which encourages sparsity in the coefficients. In other words, it can reduce the coef-
ficients of less important features to zero, effectively performing feature selection as part of the
regression. This characteristic makes LASSO particularly useful for models with a large number
of features, some of which might be irrelevant to the prediction.

LASSO seeks to find the best-fitting model while simultaneously imposing a constraint on
the sum of the absolute values of the coefficients. This constraint acts as a regularization term and
encourages the coefficients of less relevant variables to be set to exactly zero. As a result, LASSO
performs variable selection by effectively shrinking less important predictors to eliminate their
contribution to the model. The regulation parameter, A , controls the trade-off between fitting the
data well and keeping the model coefficients sparse. A =0 corresponds to ordinary least squares
regression, while very large values of A can lead to all coefficients being shrunk to zero. The
mathematical formulation of LASSO involves minimizing the residual sum of squares, similar to
the ordinary least squares method, subject to a constraint on the L1 -norm (sum of absolute va-
lues) of the coefficient vector. This constraint controls the amount of regularization applied to
the model. This can be formulated as the following optimization problem:

(16) min, {2—11/127_1(%. —B, - leﬁjxij)z + lZf_l‘Bj‘}-

Where, y; is the observed response for the i observation; X i is the value of the j’h

)
predictor for the i th observation; 3 ; are the coefficients to be estimated; BO is the intercept

term; n is the number of observations; p is the number of predictors. A is the regularization

parameter that controls the degree of shrinkage applied to the coefficients. LASSO can set some
coefficients to zero, effectively selecting a simpler model that relies on fewer features. This is
particularly beneficial in scenarios with high-dimensional data or when the goal is to identify a
subset of relevant predictors. As A varies, the solution path of the LASSO coefficients can be plot-
ted, showing how each coefficient enters or leaves the model as A changes. This path provides
insights into the relative importance of the features. The higher the value of A, the greater the
amount of shrinkage, leading to more coefficients being set to zero.

3.3.7. Long Short-Term Memory

The Long Short-Term Memory (LSTM) model is well-suited for capturing both short-term
and long-term dependencies within the data due to its ability to incorporate recurrent connec-
tions. These connections enable the model to retain information across different time steps, facili-
tating the understanding of complex patterns and features in the sequential data. LSTM net-
works process input data sequentially, one time stamp at a time. During each time stamp, the
network takes into account the current input, combines it with the previous memory state, and
performs various computations using the gates and activation functions. This iterative process
allows LSTMs to learn and update their internal state, effectively capturing both short-term and
long-term dependencies within the data.

Figure 2 illustrates the architecture of an LSTM cell, which is the building block of the LSTM

model. At each time stamp ¢, the LSTM cell takes an input vector x, and produces an output vector
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ht . Additionally, it receives the previous output value (h,_1 ) and cell state value (Ct_1 ) from the
previous time step. The LSTM cell consists of three gates that regulate the flow of information:
the input gate (i, ) , the forget gate ( / ), and the output gate (0,) . Each gate utilizes a sigmoid

activation function, producing a vector of values ranging from 0 to 1 that determines the amount
of information to retain or forget.

A

>

- J

Fig. 2. Structure of an LSTM cell (Sourced from Picture from Christopher Olah’s blog)

The input gate (it ) controls the information to be stored in the memory cell (c,) . It takes

the previous hidden state (h,_l) and the current input (x,) as inputs. The forget gate (f,) de-
termines the extent to which the previous memory cell content is retained or forgotten. It also
takes the previous hidden state and current input as inputs. The output gate (0,) determines

the portion of the memory cell content that should be exposed as the output.
Mathematically, LSTM can be described as:

(17) i, =c(W,[h_,x,]+b,),

where i, is the input gate vector, o(-) represents the sigmoid function, /¥, is the weight ma-

1

trix and b, is the bias vector for the input gate.

(18) Jfi= G(Wf [Ayx, ]+ bf)’

where f, is the forget gate vector, 6(-) represents the sigmoid function, W, is the weight ma-

trixand b , is the bias vector for the forget gate.
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Additionally, a memory cell stores the information over time by selectively adding or
removing information through the input and forget gates. It uses a hyperbolic tangent activa-
tion function to regulate the values that flow through it.

(19) ¢ =tanh(W,[h_,x,]+5,),

where ¢, is the candidate memory cell content which represents the new information that can
be stored in the memory cell, tanh(:) is a hyperbolic tangent activation function to regulate the

values that flow through it, W, and b, are the weight and bias parameters.
(20) ¢ =fcotic,

where ¢, is the memory cell content which is updated based on the input gate (it ), forget gate
( f ), and candidate memory cell content (E, ) The forget gate controls how much of the pre-
vious memory cell content (CH) is retained, while the input gate determines how much of the

candidate memory cell content (Et) is stored.
(21) 0, zc(Wo[h,fl,xt]+b0),

where o, is output gate vector, 6(-) represents the sigmoid function, W, is the weight matrix

and b, is the bias vector for the output gate. It calculates a new hidden state /%, as following:
(22) h, = o, - tanh(c, ).

By iteratively updating the cell state and hidden state based on the input, forget, and
output gates, the LSTM model effectively captures the complex dynamics and dependencies wit-
hin the time series data. This enables the model to generate accurate forecasts by learning from
the sequential patterns present in the dataset.

4. Model Validation
4.1. Expanding Window Cross-validation with Time-Series Split

To ensure our model evaluations are both accurate and robust, we've structured our data-
set into training and testing segments. Our method combines time-series splitting with expanding
window cross-validation, specifically designed for the sequential nature of time-series data. This
strategy mimics real-world conditions where models learn from an ever-increasing dataset,
validating on future data points to guarantee temporal integrity.

This integrated methodological framework begins by dividing the dataset into an initial
training segment, constituting 80% of the data, and a testing segment, making up the remaining
20%. The expanding window cross-validation works in an iterative process, where the training
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dataset starts with a small subset and is incrementally expanded by including subsequent data
points in each fold. In our study, these folds are represented by K , where K takes a value from
2 to 7. This ensures our model progressively learns from a growing historical dataset, reflecting
a natural accumulation of data over time. Unlike traditional cross-validation techniques, which
may disregard the temporal order by randomly partitioning data, our method maintains the se-
quential progression of time by ensuring that the model is always trained on data preceding the
test set. This is crucial for time series forecasting, where the validity of predictions heavily relies
on the historical context and temporal dynamics of the dataset.

Moreover, by combining time-series split with the expanding window technique, we en-
hance the robustness of our model evaluation. This combination not only facilitates a thorough
assessment of the model's performance over various stages of the dataset but also allows for a
more nuanced understanding of how the model adapts to and predicts based on an expanding
body of data over time. The expanding training set mimics a realistic setting where forecasts are
based on an ever-growing historical context, offering insights into the model's scalability and
adaptability to new data. This comprehensive evaluation framework thereby ensures a rigorous
validation process, which is indispensable for developing reliable and accurate forecasting mo-
dels in the realm of time series analysis.

Training + Validation Testing

Fig. 3. Cross validation
4.2. Hyperparameter Tuning

To further optimize the performance of the models, we employ hyperparameter tuning.
Hyperparameters are parameters that are not learned from the data but are set by the user be-
fore training the model. They significantly impact the model's performance and generalization
ability.

For RF, GB, XGBoost, SVR, and LASSO, we have used the default hyperparameters that come
with the “sklearn” library.

For LSTM, we have “pytorch” library and have selected from a range of hyperparameters
(hidden size, number of layers, dropout rate, and learning rate). In an exhaustive grid search met-
hod?, we explore all possible combinations of hyperparameter values, enabling us to find the
best set of hyperparameters that yield the highest model performance. We use nested loops to
iterate over different values of hyperparameters. The hyperparameters being tuned are the hid-
den size, number of layers, dropout rate, and learning rate. These hyperparameters control the
architecture and training of the LSTM model. Inside the nested loops, the LSTM model is trained
on the training data using the specified hyperparameters. The best combination of hyperparame-
ters for each split is determined by the lowest validation loss using the MSE criterion. Note that
we have run the LSTM for 300 epochs for both the M1 and M3.

2 The table containing the list of the best hyperparameters for each fold (represented by K ) is
provided in the appendix section.
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4.3. Evaluation Metrics

To evaluate the models, we employ several metrics, namely Mean Squared Error (MSE),
Root Mean Squared Error (RMSE), Mean Absolute Percent Error (MAPE), Symmetric Mean Ab-
solute Percentage Error (SMAPE), and Theil inequality coefficient (TIC). These metrics provide
valuable insights into the performance of our forecasting models. The employed metrics are cal-
culated as follows:

The Mean Squared Error (MSE) measures the average of the squared differences between
the original and predicted values in the dataset. It quantifies the variance of the residuals. The
formula for MSE is:

N

1 A
(23) MSE:FZ(y,—y,)Z.

t=1

The Root Mean Squared Error (RMSE) is the square root of the Mean Squared Error. It
represents the standard deviation of the residuals. The formula for RMSE is:

1 & ?

(24) RMSE = FZ(%—%) .

t=1

The Mean Absolute Percent Error (MAPE) measures the average absolute percentage
difference between the actual and predicted values. It provides a percentage measure of the ave-
rage forecasting error. The formula for MAPE is:

N
(25) MAPE = 1oo-iz

t=1

(yt_.);t)
Yy

The Symmetric Mean Absolute Percentage Error (SMAPE) is a variation of MAPE that
addresses the issue of asymmetric errors. It calculates the average absolute percentage difference
between the actual and predicted values, taking into account the magnitudes of both. The for-
mula for SMAPE is:

2 Y |yt_j>t|
Ntz‘ly,IJr b

The Theil inequality coefficient (TIC) evaluates the forecasting performance by comparing
the forecasted and actual values relative to the average size of the variables. It considers both
the forecasted and actual values in relation to their magnitudes. The formula for TIC is:

1 «—n~ N
\/Nzt_](yt_yt)z
1 N 1 N oo
\/]\']Ztl'yf2 +\/NZt1y’2

27) TIC =
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In these formulas, y, represents the actual value at time period 7, and J, represents the

predicted value at time period 7. N denotes the total number of observations, which in our case
is 48.

4.4. Forecasting Accuracy

We use the Diebold-Mariano (DM) test to check the forecasting accuracy of the employed
models. The DM test is a statistical hypothesis test used to compare the forecasting accuracy of
two or more forecasting models. It helps determine whether one forecasting model is signifi-
cantly better than another in terms of predictive performance. Earlier, we used several metrics
that signify the forecast accuracy based on the error term, where a forecast is considered better
with a low error measure. However, we also need to understand if the difference in these error
terms is significant enough to consider one forecasted result better than the other. The test as-
sesses whether one model's forecasts are significantly better than the others, based on the Mean
Squared Error (MSE) criterion.

We employ the DM test by incorporating the Harvey adjustment. It accounts for potential
autocorrelation and heteroskedasticity in the forecast errors. The original DM test assumes that
the forecast errors are independent and identically distributed (i.i.d.), which might not be the case
in some real-world scenarios. The Harvey adjustment addresses this issue by estimating and ac-
counting for the correlation among the forecast errors over time. It adds a correction factor to the
DM test statistic to make it more robust to autocorrelation and heteroskedasticity. The adjust-
ment considers the lagged covariance of the forecast errors and adjusts the standard errors of the
test statistic accordingly. This adjustment provides more accurate results when comparing the
predictive performance of different models.

5. Empirical Analysis

To ensure an accurate prediction of money demand, it is crucial to confirm the stationarity
of the variables. We employ two commonly used unit root tests, namely the Augmented Dickey-
Fuller (ADF) test and the Phillips — Perron (PP) test, to examine the presence of unit roots, which
indicates if the variable is non-stationary. The null hypothesis for both tests is that the variable
has a unit root, implying non-stationarity. In Table 1, we observe that the unit root null hypothe-
sis cannot be rejected for the series at the level, indicating non-stationarity. To address this, we
take the first difference of all the variables, transforming them into a first-order integrated I (1)
series. Subsequent unit root tests confirm that the differenced series are stationary at the 1%
level of significance.

With stationary variables, we proceed to compare the forecasting accuracy of different
models, including AR (1), RFR, GB, XGBoost, SVR, LASSO, and LSTM. The dataset is divided into
training and testing sets, and to avoid overfitting on the testing set, we employ expanding win-
dow cross-validation with k-fold iterations (K = 2 to 7). This approach partitions the training
set into different folds, allowing us to train the model on one part and validate it on the remain-
ning part. This helps improve the accuracy of the model when applied to the testing set.
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Table 1.
Unit root test: ADF statistic and Phillip - Perron statistic
Variable ADF statistic PP Statistic
Level P value First P Level P value First P

difference | value difference value
M1 -0.533 0.885 -8.102  0.000 -0.358 0.917 -17.163 0.000
M3 -2.115 0.2385 -2.154  0.223 -3.643 0.005 -20.414 0.000
CPI 0.285 0.977 -4431  0.000 -0.323 0.922 -13.758 0.000
IPI -1.811 0.375 -14.149 0.000 -2.067 0.258 -35.215 0.000
Govt
securities
yield -2.476 0.121 -8.124  0.000 -2.829 0.054 -18.120 0.000
Call money
rate -5.559 1.559 -9.929  0.000 -9.675 0.000 -39.363 0.000
NEER -0.629 0.864 -14.365 0.000 -0.373 0.914 -14.161 0.000
BSE mkt
cap -0.482 0.895 -15.66  0.000 -0.516 0.889 -15.612 0.000

Table 2.
Prediction of M1
K=6
MSE RMSE MAPE SMAPE TIC

AR (1) 0.00406 0.06373 0.43964 0.44097 0.00260
RF 0.00707 0.08409 0.58642 0.58874 0.00343
GB 0.00963 0.09813 0.68041 0.68357 0.00401
XGBoost 0.00720 0.08488 0.59384 0.59618 0.00346
SVR 0.00285 0.05338 0.36694 0.36601 0.00217
LASSO 0.04045 0.20113 1.41856 1.43188 0.00824
LSTM 0.00617 0.07854 0.518799 0.51681 0.00318

To evaluate the forecasting accuracy of the models, we analyze the errors, which are the
differences between the true values and the predicted values. Several criteria, including MSE, RMSE,
MAPE, SMAPE, and TIC, are used to assess the performance of the models. Table 2 and 3 present
the forecasted results for M1 and M3 over K folds, where k takes the value 63. The AR (1) model

3 The table containing the results for K =2 to 7 folds is presented in the appendix section.
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serves as a benchmark. Considering the low values of the evaluation metrics in the evaluated
results, it suggests that all models have a certain level of efficacy in forecasting the employed mo-
dels. However, it can be important to understand the accuracy of each model by comparing their
predictive performance. The analysis of prediction models for M1 money supply reveals distinct
performance levels across various methodologies. SVR demonstrates the lowest error metrics
(MSE, RMSE, MAPE, SMAPE), suggesting its superior ability to forecast with precision. On the other
hand, LASSO and GB models exhibit relatively higher error rates, indicating potential overfitting
or underfitting issues, thus proving less effective for this dataset. LSTM's balanced error metrics
suggest its capability in handling complex temporal patterns, making it a viable option for time
series forecasting.

The performance metrics for forecasting M3 money supply, evaluated across different mo-
dels, showcase varied efficacy and accuracy. The LSTM model stands out with the lowest MSE,
RMSE, MAPE, SMAPE, and TIC values, indicating it is the most accurate and efficient model for
this dataset. This suggests LSTM's superior ability in capturing the complex temporal depend-
encies inherent in the M3 money supply data. GB and RF models also exhibit strong perform-
ance, with very competitive error metrics, signifying their effectiveness in handling time series
forecasting for M3, albeit slightly less accurately than LSTM. These insights highlight the impor-
tance of model selection based on the specific characteristics of the financial time series being
forecasted, with LSTM accurately modeling the M3 money supply.

Table 3.
Prediction of M3
K=6
MSE RMSE MAPE SMAPE TIC
AR (1) 0.00428 0.06541 0.38088 0.37976 0.00238
RF 0.00334 0.05775 0.32549 0.32462 0.00210
GB 0.00329 0.05738 0.32292 0.32206 0.00208
XGBoost 0.00560 0.07482 0.45037 0.44891 0.00272
SVR 0.00480 0.06929 0.40566 0.40440 0.00252
LASSO 0.01778 0.13333 0.86918 0.87388 0.00487
LSTM 0.00254 0.05042 0.28840 0.28774 0.00183

To provide a more conclusive assessment of forecasting accuracy, we employ the DM test.
This test allows us to compare the quality of forecasts and determine the forecasting accuracy
of the models. The results of the DM test are presented in Tables 4 and 5 for M1 and M3, respec-
tively. The matrix format of the results compares the forecasts of two models in each cell. The
DM test is employed for K = 6. According to the DM test, for the M1 forecast, the LSTM model's
forecasts are statistically significantly different from the other models, indicating the better fore-
casting performance of LSTM. When comparing the forecasts made by LSTM, the difference is
statistically significant at the 1% level for all of the models. Whereas, for M3, LASSO is performing
better than other employed models.
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Table 4.
Diebold - Mariano test for M1
K=6 ‘ AR (1) RF ‘ GB ‘ XGBoost l SVR LASSO LSTM
AR (1) - -8.504™ -4.063™" -1.206 2.665™ -7.616™" -7.724™
RF 8.504™ - 7.503™" 6.670"" -11.996™ -7.436™" -7.608™
GB 4.063™ -7.503™ - 4.872" 4.882™ -7.476™ -7.632™
XGBoost 1.206 -6.670™" -4.872™ - 3.529™ -7.467" -7.672
SVR -2.665" 11.996™ -4.882"  -3.529™ - -7.472™ -7.788™
LASSO 7.616™ 7.436™ 7.476™ 7.467 7.4727 - -7.133™
LSTM 7.724™ 7.608" 7.632™ 7.672™ 7.788"" 7.133™ -
Note:",™ and " are 10%, 5%, and 1% level of significance.
Table 5.
Diebold - Mariano test for M3
K=6 ‘ AR (1) ‘ RF ‘ GB ‘ XGBoost l SVR LASSO LSTM
AR (1) - 6.257™ 6.409™  -6.783"" -6.636™" -9.215™ 8.331™
RF -6.257" - -2.544™ -6.887™ -6.548"" -9.164™ 2.924™
GB -6.409™ 2.544* - =7.532™ -7.882™ -9.417 4.881™"
XGBoost  6.783™ 6.887" 7.532™ - 6.746™" -9.749™ 7.265™
SVR 6.636™" 6.548™ 7.882™  -6.746™" - -9.323™ 7.746™
LASSO 9.215™ 9.164™ 9.417 9.749™ 9.323™ - 9.245™
LSTM -8.331"™  -2.924™ -4.881™  -7.265™ -7.746™ -9.245™ -

Note:",™ and " are 10%, 5%, and 1% level of significance.

6. Conclusion

The stability of the Money Demand Function (MDF) plays a pivotal role in the effective
modeling and analytical examination of how monetary and fiscal policies influence economic
outcomes. This aspect gains heightened importance in the backdrop of India's central bank ado-
pting an inflation-targeting framework. Within this framework, the precise forecasting of a stable
MDEF is indispensable for the successful implementation of policies aimed at controlling infla-
tion. The Quantity Theory of Money emphasizes the significance of a stable MDF in guiding infla-
tion-targeting efforts. This theory posits that the growth of the money supply determines the
long-term inflation rate, and a stable MDF is a key component in this relationship.
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The field of Machine Learning (ML) has seen significant advancements, opening up novel
opportunities for the forecasting of economic indicators with enhanced precision. Notably, the
Long Short-term Memory (LSTM) model, which is rooted in deep learning techniques, has de-
monstrated remarkable proficiency in learning from complex and nonlinear data patterns to make
accurate predictions. Our research attempts to explore the capabilities of LSTM models exten-
sively, assessing their performance in forecasting money demand compared to other ML models,
including Random Forest (RF), Gradient Boosting (GB), XGBoost, Support Vector Regression
(SVR), LASSO, and Autoregressive (AR) models.

To assess the forecasting accuracy of these diverse models, we employ a comprehensive
set of evaluation criteria, including Mean Squared Error (MSE), Root Mean Squared Error (RMSE),
Mean Absolute Percentage Error (MAPE), Symmetric Mean Absolute Percentage Error (SMAPE),
and Total Information Criterion (TIC). Lower values across these metrics are indicative of superior
model performance and a closer fit to the actual dataset. Our empirical findings reveal uniformly
lower metric values for the models under consideration, suggesting enhanced forecasting accu-
racy. To further substantiate these findings and draw more definitive conclusions regarding fore-
casting precision, we utilize the Diebold-Mariano (DM) test. This test serves as an objective fra-
mework for comparing the predictive performances of two competing forecasting models by
evaluating the statistical significance of the differences in their forecasting errors. For this pur-
pose, we adopt MSE as the primary loss function to quantify prediction accuracy.

The outcomes of the DM test affirm the superiority of LSTM models in forecasting narrow
money demand (M1), with the test results being statistically significant at a 1% level of signifi-
cance when contrasted with almost all other models examined. Conversely, when forecasting the
broader money demand (M3), the LASSO model is the most accurate, surpassing the forecasting
performance of other models.

In conclusion, our study highlights the fundamental importance of maintaining a stable
MDF for effective monetary policy and the potential of ML models, particularly LSTM and LASSO,
in achieving precise forecasts of money demand. These ML models prove to provide an accurate
prediction by unraveling the intricate patterns and dynamics essential for accurate money de-
mand forecasting.

Appendix
Table 6.
Description of the variables
Variable Variables description Source
M1 Narrow monetary aggregate CEIC
M3 Broad monetary aggregate CEIC
CPI Consumer Price Index CEIC
IPI Index of Industrial Production CEIC
Govt securities yield Government Securities Yield CEIC
Call money rate Call money rate CEIC
NEER Nominal effective exchange rate CEIC

BSE mkt cap Bombay Stock Exchange market capitalization CEIC
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Table 7.
Prediction of M1
MSE RMSE ‘ MAPE SMAPE TIC
K=2
AR (1) 0.00163 0.04039 0.27357 0.27410 0.00164
RF 0.00407 0.06378 0.43521 0.43654 0.00260
GB 0.00561 0.07489 0.51580 0.51763 0.00305
XGBoost 0.00478 0.06916 0.50488 0.50644 0.00282
SVR 0.00285 0.05338 0.36694 0.36601 0.00217
LASSO 0.04045 0.20113 1.41856 1.43188 0.00824
LSTM 0.00067 0.02587 0.18430 0.18408 0.00105
K=3
AR (1) 0.00422 0.06495 0.44968 0.45106 0.00265
RF 0.00759 0.08711 0.61506 0.61755 0.00355
GB 0.00814 0.09024 0.63670 0.63934 0.00368
XGBoost 0.00210 0.04584 0.30681 0.30740 0.00187
SVR 0.00285 0.05338 0.36694 0.36601 0.00217
LASSO 0.04045 0.20113 1.41856 1.43188 0.00824
LSTM 0.01786 0.13365 0.96713 0.96133 0.00540
K=4
AR (1) 0.00490 0.07002 0.48359 0.48520 0.00285
RF 0.00781 0.08837 0.61852 0.62107 0.00360
GB 0.01006 0.10028 0.70007 0.70336 0.00409
XGBoost 0.00588 0.07666 0.53900 0.54091 0.00312
SVR 0.00285 0.05338 0.36694 0.36601 0.00217
LASSO 0.04045 0.20113 1.41856 1.43188 0.00824
LSTM 0.38360 0.61935 4.36226 4.24103 0.02463
K=5
AR (1) 0.00481 0.06932 0.48069 0.48226 0.00282
RF 0.00798 0.08933 0.62454 0.62716 0.00364
GB 0.00846 0.09200 0.65147 0.65425 0.00375
XGBoost 0.00492 0.07012 0.49278 0.49438 0.00286
SVR 0.00285 0.05338 0.36694 0.36601 0.00217
LASSO 0.04045 0.20113 1.41856 1.43188 0.00824
LSTM 1.16807 1.08077 7.58210 7.22144 0.04230
K=7
AR (1) 0.00439 0.06625 0.45983 0.46127 0.00270
RF 0.00838 0.09154 0.64145 0.64420 0.00373
GB 0.00675 0.08218 0.57166 0.57387 0.00335
XGBoost 0.00464 0.06813 0.48441 0.48592 0.00278
SVR 0.00285 0.05338 0.36694 0.36601 0.00217
LASSO 0.04045 0.20113 1.41856 1.43188 0.00824
LSTM 0.07542 0.27463 1.94317 1.91890 0.01106
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Table 8.
Prediction of M3
MSE RMSE ‘ MAPE SMAPE TIC
K=2
AR (1) 0.00764 0.08740 0.51865 0.51666 0.00317
RF 0.00572 0.07562 0.44030 0.43880 0.00275
GB 0.00583 0.07635 0.46145 0.45993 0.00277
XGBoost 0.00801 0.08950 0.51842 0.51632 0.00325
SVR 0.00480 0.06929 0.40566 0.40440 0.00252
LASSO 0.01778 0.13333 0.86918 0.87388 0.00487
LSTM 0.00687 0.08286 0.49565 0.49385 0.00301
K=3
AR (1) 0.00582 0.07631 0.45038 0.44886 0.00277
RF 0.00381 0.06174 0.34802 0.34702 0.00224
GB 0.00532 0.07294 0.42409 0.42270 0.00265
XGBoost 0.00791 0.08891 0.08891 0.56428 0.00323
SVR 0.00480 0.06929 0.40566 0.40440 0.00252
LASSO 0.01778 0.13333 0.86918 0.87388 0.00487
LSTM 0.00370 0.06085 0.35110 0.35016 0.00221
K=4
AR (1) 0.00462 0.06794 0.39716 0.39596 0.00247
RF 0.00481 0.06933 0.39223 0.39097 0.00252
GB 0.00398 0.06308 0.34811 0.34708 0.00229
XGBoost 0.00742 0.08617 0.51045 0.50851 0.00313
SVR 0.00480 0.06929 0.40566 0.40440 0.00252
LASSO 0.01778 0.13333 0.86918 0.87388 0.00487
LSTM 0.01052 0.10256 0.67720 0.67444 0.00372
K=5
AR (1) 0.00432 0.06574 0.38390 0.38277 0.00239
RF 0.00325 0.05701 0.31400 0.31315 0.00207
GB 0.00308 0.05549 0.30813 0.30733 0.00202
XGBoost 0.00594 0.07708 0.47436 0.47281 0.00280
SVR 0.00480 0.06929 0.40566 0.40440 0.00252
LASSO 0.01778 0.13333 0.86918 0.87388 0.00487
LSTM 0.00212 0.04599 0.27226 0.27176 0.00167
K=7
AR (1) 0.00413 0.06423 0.37380 0.37272 0.00233
RF 0.00334 0.05778 0.32976 0.32889 0.00210
GB 0.00361 0.06010 0.33609 0.33515 0.00218
XGBoost 0.00737 0.08587 0.52506 0.52313 0.00312
SVR 0.00480 0.06929 0.40566 0.40440 0.00252
LASSO 0.01778 0.13333 0.86918 0.87388 0.00487
LSTM 0.00312 0.05587 0.31937 0.31857 0.00203
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Table 9.
LSTM Hyperparameters Grid for M1
K Hidden Size Number of Layers Dropout Rate Learning Rate
2 64 2 0.2 0.0005
3 64 1 0.2 0.0005
4 128 1 0.1 0.0001
5 64 3 0.1 0.0005
6 128 1 0.1 0.0005
7 32 1 0.1 0.003
Table 10.
LSTM Hyperparameters Grid for M3
K Hidden Size Number of Layers Dropout Rate Learning Rate
2 64 3 0.1 0.0008
3 64 2 0.2 0.0005
4 64 2 0.1 0.003
5 32 3 0.2 0.003
6 32 3 0.1 0.0008
7 32 3 0.1 0.0008
* %
*
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B uccienoBaHuy u3yvaeTcs NporHoctuyeckasi 3pPpeKTUBHOCTb Pa3IMYHbBIX METO/L0JI0-
Ui MallMHHOTO 06y4YeHus], BKJI04as perpeccuto ciaydaiHoro Jieca (RF), rpaguenTHOe ycune-
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METO/ I/Iy60KOro 06y4eHHs], B YaCTHOCTH, [J0JIIOCPOYHYI0 KpaTKOCpoUyHyto naMaTh (LSTM). B
KayecTBe 3TaJIOHHOI'0 MeTO/a UCI0JIb3yeTCsl MoJiesb aBToperpeccuu (AR) nepBoro nopsjka.
C aKLeHTOM Ha MPOrHO3MPOBAHHE CIPOCA Ha JIEHbI'H [ 3KOHOMUKU WHJWHY, BaKHeHIIero
KOMITOHEHTA [/Is1 IOCTHKEHHUS 1leJIU TapreTupoBaHus HHQsuU LleHTpanbHbIM 6aHKOM UH-
JIMH, UCII0JIb3YETCs OHBIN exxeMecTYHbIA Habop AaHHbIX ¢ 1997 o 2021 rog,.

[TonydyeHHble pe3ybTaThl IOJYePKUBAIOT HaJleXKHble IPOrHOCTUYECKUE BO3MOKHOCTH
WCTIOJIb3yeMbIX MO/iesiell B OTHOLIIEHUH KaK Y3KHX, TaK U LIMPOKUX IPOTHO30B CIIpoca Ha JieHb-
ru. Mcnosib3ys ps/, OLleHOYHBIX N0Ka3aTeJsel, UccleJOBaHHe CTPOr0 CPaBHUBAET MPOTHOCTH-
4ecKy10 3G PeKTUBHOCTD 3THX Mojieed. Mcrob3ys nepeKkpecTHY0 NPOBEPKY paclIMpsIIoLe-
rocsl OKHa C pa3fieJieHHeEM BpEMEHHBIX PSZIOB, MO/IeJIM T10/[BePraloTcsl IepeKpecTHOW MPoBep-
Ke /11 obecreyeHHs: TOUYHbIX IPOTHO30B JIeHEeXKHbIX arperaToB. Kpome Toro, Tect JJu6osja -
MapuaHo ucno/ib3yeTcs AJ1s1 OLeHKH U CpaBHEHUsI KaueCcTBa NPOTrHO30B.

B dacTHoCTH, UccieoBaHMe o6HapyxuBaeT npeBocxoacTBo LSTM u LASSO B nporHo-
CTUYeCKUX BO3MOXKHOCTSIX /JIS1 Y3KOTO U IIMPOKOTO CIpoca Ha JieHbI'M COOTBETCTBEHHO. JTU
pes3yJIbTaThl B COBOKYIHOCTH CIIOCOGCTBYIOT YJIyUIleHHIO IOHMMaHUs IPOrHO3MPOBAHUSA CIIPO-
ca Ha JIeHblI'Y, TEM CaMbIM 06Jjieryasi IpUHATHE 000CHOBAHHBIX PEIIEHHH B chepe JeHEeKHO-
KpeZUTHOM NOJUTHUKHU.

Kawuegvle c/108a: y3Kkuil ClIpOC Ha JleHbIY; IUUPOKUHM COPOC HA JEeHbrH; MOJe/IN Ma-
IIMHHOT'O0 OOY4YeHUSsI; perpeccusi CJy4alHOro Jieca; IpaZijueHTHbI GYCTHUHT; 3KCTPEMaJbHbIN
rpaJiueHTHBIN GYCTUHI; perpeccusi ONOpHBIX BeKTOpoB; LASSO; fosrocpoyHast KpaTKOCpPOY-
Hasl NaMsTh.

JEL Classification: C53; E41; E47.
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In recent years, the Vietnamese economy has achieved significant accom-
plishments, with private investment playing a crucial role in these contributions.
As the country entered the 21st century, the private sector's significance in Viet-
nam's economic development has been increasingly evident through the rising levels
of investment, increased employment, greater contributions to the state budget,
and overall GDP growth. This article aims to provide robust evidence of the short-
term and long-term contributions of private investment to the remarkable eco-
nomic growth of Vietnam from 2000 to 2022. The study collected data from all 63
provinces and municipalities of Vietnam during the period from 2000 to 2022.
Using the collected data, the study employed the results of the Panel Mean Group
(PMG) model, selected among three models (PMG, MG, DFE) through Hausman test-
ing. Through the Dynamic Panel Threshold Model, the study accurately identified a
maximum threshold ratio of Private investment/GDP at 32.2754%. Surpassing this
ratio would lead to a situation of high inflation, an overheated economy, and exceed-
ing production limits. Finally, causal inference from the panel data was utilized to
analyze the relationship between private investment and other variables in the
model. The study expanded the perspective on private investment's impact on
economic growth. In the initial period, private investment activities encountered
difficulties leading to inefficient investments and a negative impact on economic
growth. However, with flexibility and good adaptability to the market, and efficient
utilization of input factors, private investment made positive contributions to eco-
nomic development over time. Furthermore, through causal inference testing, the
study demonstrated a causal relationship between private investment and infra-
structure investment, human capital, employment, government expenditure, and
trade openness. Finally, the study proposed policy implications for the Viethamese
government to enhance the effectiveness of private investment and further con-
tribute to economic growth.
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1. Introduction

Private investment is a crucial element for sustainable economic development, especially
in developing countries like Vietnam. Private investment stimulates economic growth, generates
employment opportunities, and reduces poverty disparities in many regions. Achieving sus-
tainable economic growth requires countries to efficiently utilize resources and maximize their
potential, accurately determining the quantity and quality of investment to achieve the highest
outcomes. According to Kumo's (2006) study, private enterprise investment refers to activities
aimed at generating profits. Bonga et al. (2017) defines private investment capital as tangible
or financial assets owned by individuals, with decisions regarding its utilization made for the
benefit of individuals. In this research, private investment refers to the utilization of investment
capital owned by individuals in a market economy under the general oversight of the state, with
the aim of generating profits.

Private investment increasingly plays a significant role in the development of each country
[Attefah, Enning, 2016]. The contribution of the private sector to economic growth is greater
than that of the public sector because the private sector tends to use capital effectively [Nwa-
koby, Alajekwu-Udoka, 2016; Omojolaibi et al., 2016]. Public investment activities primarily focus
on political purposes such as infrastructure development and improving the material well-being
of the population, with less emphasis on profit considerations in investment [Kaputo, 2012].

Private investment depends heavily on the investment environment, including adminis-
trative procedures, trade policies, local labor force, regional finances, etc. If the investment en-
vironment is unstable, with high corruption rates and economic instability, it becomes a barrier
to the development of private economic components, leading to long-term ineffective investment
and negative impacts on economic growth [Isaac et al.,, 2012; Nguyen et al., 2020; Popoola et al,,
2022]. Consequently, many governments have utilized public investment to build infrastructure
and improve the investment environment. This is considered an important input "fuel” that re-
duces production costs and strengthens the power of private sector economic growth in each
country [Kahuthu, 1999]. To increase attractiveness for private investors, many governments have
implemented various measures to enhance competitiveness in the region, such as increasing regu-
lar expenditures, improving income for state employees, and streamlining administrative pro-
cedures to reduce corruption rates [Modebe et al., 2012]. Furthermore, localities actively expand
both domestic and international trade through trade agreements, establishing global supply
chains, and proactively integrating into the global economy. This helps private enterprises ex-
pand their market opportunities and engage in international cooperation in production and busi-
ness [Mohsen et al, 2013]. Currently, with the rapid development of science and technology,
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businesses are adopting new techniques in production, requiring a large number of high-quality
labor. Localities have proactively developed plans for human capital, ensuring an adequate and
high-quality labor supply [Nguyen, Trinh, 2018; Pham, 2023]. Moreover, private enterprises face
challenges in accessing financial resources, particularly affordable financing. Many countries have
called for domestic and foreign financial resources to meet capital needs at a low cost, enabling
businesses to increase profitability and continue expanding investment [Canh, Phong, 2018;
Dang etal., 2020].

The focal point of this study is to ascertain the role and transformations brought about by
private investments in the economic growth of Vietnam. Drawing upon data from the General
Statistics Office, an evaluation of the contribution of private economy to the overall economy is
derived. In order to establish clear evidence of the impacts of private investments on economic
growth, the research employs the PMG model, which is selected from the three PMG, MG, and
DFE models and utilizing data collected from 63 provinces and municipalities of Vietnam span-
ning the period from 2000 to 2022. Furthermore, through the Dynamic Panel Threshold Model,
the study precisely determined the maximum threshold ratio of Private Investment/GDP at
32.2754%. The author further employs causal inference tests to firmly establish the causal re-
lationship between infrastructure investment, human capital, labor, recurrent expenditure, trade
openness, and private sector financials with private investments. Based on the findings of this re-
search, the author puts forth policy recommendations aimed at fostering private investments,
thereby making an increasingly substantial contribution to the economic growth of Vietnam.

2. Literature Review
2.1. Theories on Private Investment Impact on Economic Growth

2.1.1. Neoclassical Growth Model

The classical growth models represent the initial studies highlighting the role of invest-
ment, including private investment, in economic growth. Notable examples are the works of Ro-
bert Solow and Trevor Swan (1956). These models are developed based on the Cobb - Douglas
production function, which addresses certain limitations by explaining long-term economic
growth through technological progress, resulting in increased labor productivity, higher levels
of human capital, and capital accumulation. During this period, researchers did not differentiate
between private and public investment, each having different roles in the economy. Public in-
vestment often focuses on infrastructure and social welfare, thus enhancing the effectiveness of
private investment and mostly exerting indirect effects on economic growth [Canh, Phong, 2018].
On the other hand, private investment involves investments in high-profit sectors and measures
aimed at improving the efficiency of production inputs [Dang et al., 2020]. Therefore, the classical
growth models are considered fundamental research that explores the impact of private invest-
ment on economic growth. Additionally, private investment serves as a crucial factor driving
technological progress, explaining why poor countries with high capital accumulation rates gra-
dually catch up in terms of output and economic development with developed nations, and their
economic growth rates surpass those of wealthier countries [Barro, 1997]. Despite their signifi-
cant academic contributions, these studies still have limitations, such as the inability to fully cap-
ture the complex relationship between the factors generating returns on private investment. The
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contributions of technological progress and economic growth are not adequately represented
and are only determined through investment capital, leading to distorted assessments of capital
efficiency, especially through indicators like the Incremental Capital-Output Ratio (ICOR): coun-
tries with low technology but high investment capital can have similar ICOR values to those
of high-technology countries with low investment capital [Favara, 2003]. With these identified
shortcomings, they serve as a foundation for future research that aims to elucidate the intricate
relationship between private investment and economic growth [Mankiw et al., 1995].

2.1.2. Endogenous Growth Model

Romer's growth model (1986) explains the long-term economic growth based on the stock
of human capital, which is significantly contributed by private investment. Private enterprises,
aiming to increase productivity and reduce production costs, heavily invest in technology. This
strategy helps extend the product life cycle, avoid obsolescence compared to competitors, and
generate long-term profits [Nguyen, Trinh, 2018]. On a macro level, strong investment in tech-
nology creates income disparities per capita among countries, while the growth rate tends to
decrease. This phenomenon drives the strong investment in science and technology, with private
investment being at the forefront [Mohsen et al., 2013; McCulloch et al., 2013]. Currently, a sig-
nificant proportion of start-up businesses are privately owned enterprises, which pioneer the
application of new technologies in daily life, leading to rapid profit growth and market dominance
[Tung, 2019]. Therefore, these private enterprises contribute greatly to a nation's growth, par-
ticularly allowing slower-developing countries to catch up with others.

Lucas's endogenous growth model (1988) is one of the significant models explaining
long-term economic growth based on the rate of human capital accumulation. Additionally, the
model clarifies the allocation of time for acquiring skills and the level of worker skills based on
human capital. This research further elucidates the role of technology in general and human capi-
tal in particular in economic growth, with private investment serving as a solid support for hu-
man capital [Anwar et al,, 2021]. Private investment aims to generate returns for investors, the-
reby motivating investors to efficiently combine production inputs to achieve optimal results
[Attefah, Enning, 2016]. Private enterprises are willing to implement favorable policies to attract
workers, which is an essential strategy for competition. Workers' initiatives and inventions re-
duce production costs, enhance product quality, and meet market demands, making them valuab-
le assets for private enterprises [Anh et al., 2021; An, 2023]. During work processes, businesses
invest in machinery, scientific research, and enhance workers' skills, thereby increasing labor
productivity and contributing to the development of individual enterprises and overall economic
growth. To reinforce these assertions, Rebelo's study (1991) argues that capital is the key input
in the production function. Through optimal combination of input factors, private investment
overcomes production constraints such as labor shortage and material scarcity to create high-
quality products that meet market demand. In the macroeconomic context, private investment
serves as a robust bridge for establishing reasonable input parameters and supports the develop-
ment of science and technology. This helps different countries achieve exceptional and sustainab-
le growth rates at various stages of development [Ortigueira, Santos, 1997].
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2.2. Previous Empirical Studies

Economists worldwide have long engaged in extensive debates regarding the impact of
private investments on economic growth. However, it was not until the early 1990s that syste-
matic studies on the effects of private investments on economic growth emerged, facilitated by
relatively comprehensive and reliable statistical data on economies of various countries and ter-
ritories. In this study, the author aims to provide specific evidence concerning the outcomes and
research methodologies employed in previous studies. The following are some notable exem-
plars of such studies:

In Mohsin et al.'s study (1990), the impact of private investment and economic growth
in 26 developing countries was evaluated using variables such as private investment, public in-
vestment, labor, exports, and imports. The research findings indicated that private investment
had a greater direct impact on economic growth compared to public investment, primarily due to
its higher efficiency and productivity. Nevertheless, these results do not diminish the role of pub-
lic investment, as it serves as the foundation for more effective utilization of private investment
capital, including improving infrastructure, enhancing the quality of education, and fostering a
conducive investment environment.

In the study conducted by Greene et al. (1991) on the factors influencing private invest-
ment across 23 developing countries during the period from 1975 to 1981, it was found that pri-
vate investment is influenced by economic growth, external debt, public investment, and infla-
tion rate. Specifically, inflation and external debt had a negative impact on private investment,
while the remaining variables had positive effects. However, for periods when external debt
became more prevalent and its ratio increased, it had a positive impact on private investment.

In the research by Khan & Kumar (1997), an assessment was made regarding the impact
of private investment on economic growth in developing countries. Data collected from 1970 to
1990 for 95 developing countries in four regions, namely Africa, Asia, Europe and the Middle
East, and Latin America, were analyzed. The results of the study indicated that private investment
had a positive impact on economic growth. Additionally, the study examined other variables such
as human capital, implied rate of convergence, population and technical change, human capital
enrollment ratio, average years of schooling, and fiscal balance. With the obtained evidence, the
research supported policy measures aimed at promoting integration, enhancing competitiveness,
and facilitating technology transfer among nations.

Kaputo (2012) assessed the impact of macroeconomic policies on private investment in
Zambia. The study employed an error correction model (ECM) to examine the short-term and
long-term positive relationship between private investment and economic development from
1980 to 2008. Macroeconomic policies such as bank credit for the private sector, exchange rates,
and real interest rates were identified as crucial factors influencing private investment decisions.
The results also indicated that public investment had a greater impact than private investment
in both the short and long term. This demonstrates the significant role of domestic resources in
sustainable economic development, laying the foundation for infrastructure development to at-
tract domestic and foreign private capital.

Numerous studies have demonstrated the positive impact of foreign private investment
on economic growth. In a study conducted by Herzer (2012), data was collected from 44 develo-
ping countries over the period from 1970 to 2005. By utilizing heterogeneous panel cointegra-
tion techniques that account for omitted variables and endogenous regressors, the study re-
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vealed that foreign private investment had a counterproductive effect on economic growth in
certain countries. This phenomenon can be attributed to the relatively unstable economic con-
ditions in these countries, where foreign private investors face significant risks that lead to ineffi-
cient investments. Conversely, domestic private investment continues to have a positive impact
on economic growth. Therefore, it is essential for governments to establish a stable investment
environment that allows different forms of investment to effectively fulfill their roles.

Anwar et al. (2021) assessed the impact of private investment on the economic growth
of Pakistan using time series data from 1980 to 2017. The study employed the ARDL approach,
with real GDP as the dependent variable and the independent variables including domestic
credit to the private sector, foreign direct investment (FDI) inflows, GDP inflation rate, and bank
interest rates. The study revealed a negative impact of private investment on economic growth
in both the short and long term. This can be explained by Pakistan's dependence on foreign loans
and aid, which do not incentivize private investment. Additionally, private investment lacks the
application of science and technology, and the low level of labor skills leads to inefficient in-
vestment. Furthermore, political instability, institutional factors, and an unfavorable business
environment are important factors contributing to the negative relationship between private
investment and economic growth.

Popoola et al. (2022) utilized a two-stage least squares model to assess the impact of the
exchange rate regime and private investment on the economic growth of Nigeria during the pe-
riod of 1960-2020. The authors employed GDP as the dependent variable and the independent
variables included private investment capital, total labor force, expenditure on health and edu-
cation, inflation rate, trade openness, and a simulated exchange rate variable. The research fin-
dings revealed an inverse relationship between the inflation rate and economic growth, while
the remaining variables had a positive impact. Furthermore, the study also highlighted the sig-
nificance of private sector credit, as it stimulates the development of the private sector economy
and enables businesses to utilize capital more effectively. However, if not tightly controlled, it
can lead to high inflation rates and have negative consequences on the economy. Sulaiman et al.
(2021) employed the panel regression method using data collected from several ASEAN coun-
tries, highlighting the significant role of labor resources in economic development, particularly
skilled labor. Skilled labor contributes to innovation, the application of advanced technology in
production, increased labor productivity, and modern economic development.

3. Research Methods
3.1. Research Model

Investment in infrastructure will facilitate the attraction of private investment. Infra-
structure investment is measured relative to the local GDP.

Through these investments, private investment becomes more efficient, reducing transac-
tion costs. Typically, these investments are substantial and carried out by the government. There-
fore, if these investments are not utilized effectively, it will have a negative impact on economic
growth. Additionally, to address difficulties in administrative procedures and improve the invest-
ment environment, local authorities allocate regular funding to reduce the cost and time of ad-
ministrative procedures and enhance the accountability of government officials in carrying out
these tasks. Furthermore, the government acts as a bridge between domestic businesses and the
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international market through trade agreements and the creation of global supply chains. This
not only expands trade openness but also provides opportunities for private enterprises to seek
new markets [Mohsin, Carmen, 1990; Kumo, 2006; Kaputo, 2012; Attefah, Enning, 2016; Shabbir
etal.,, 2020; Anwar et al.,, 2021; Pham, 2023].

Numerous studies have demonstrated that the labor force, human capital, and private sec-
tor credit are not only inputs to the economy but also crucial inputs to private investment activi-
ties. Regions with favorable input conditions are attractive to private investors because busi-
nesses can reduce production costs and generate new products that effectively meet local de-
mands, thus easily creating spillover effects in other areas within the region [Ade, 2016; Omojolaibi
et al, 2016; Nwakoby, Alajekwu, 2016; Luat, Trung, 2019; Popoola et al.,, 2022; An, 2023]. De-
scription of variables employed in the model is presented in Table 1.

Table 1.
Description of variables
Variables Notation Calculation Sources
Dependent variable
Economic growth GDP Annual growth rate of local real Khan, Kumar (1997);
GDP (%) Mohsin, Carmen (1990)
Independent variables
Infrastructure investment II Infrastructure investment /GDP (%) Mohsen et al. (2013);
Nguyen, Trinh (2018) ;
Pham (2023)
Private investment PI Private investment/GDP (%) Nwakoby et al. (2016);
Shabbir et al. (2020);
Tung (2019)
Human capital HC Percentage of high school graduates Sulaiman et al. (2021);

enrolling in vocational schools/Total Nguyen, Nguyen (2021)
number of high school graduates (%)

Labor LA Percentage of local labor force aged Luat, Trung (2019);
over 15/Total population (%) Nguyen, Nguyen (2021)

Recurrent expenses RE Recurrent expenses /GDP (%) Nguyen, Nguyen (2021);
Pham (2023)

Trade openness TO Import & Export/GDP (%) Popoola et al. (2022);
Tung (2019)

Credit to the private CP Credit to the private sector/GDP (%) Kaputo (2012);

sector Anwar etal. (2021)

3.2. Static Models

To investigate the short-run and long-run impacts of private investment on economic
growth in Vietnam, the author utilizes the ARDL panel data research model. Following Pesaran
and Shin's (1996) study, the ARDL (p, q) model is defined as follows (equation 1):
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P q
(1) Yi,t = Z(pi,jy;,t—j + Z“’i,jX(i,t—j) tvtE .

J=1 J=0

Where: i represents the number of provinces in Vietnam; ¢ is the time period (measured
in years); j is the number of lags; X, , denotes the vector of independent variables, and v; is the

specific fixed effect. To consider the adjustment coefficient and the long run dynamics, equation
(2) is reparametrized as follows:

p-l g-1
(2) AY,, =0, (Y(i,tfl) -p: X, ) + Z(pi,jAYi,t—j + Z“’i,jAXi,t—j v, t+g .
=1

Jj=0

Where: o, represents the speed of long-run adjustment; p; denotes the long-run equi-

librium coefficient; X represents the independent variables in the model; (p’ and u' are the coef-

ficients of the short-run relationship between the dependent variable and corresponding lagged
independent variables. The indices i and t correspondingly represent the country (region) and
time. To estimate equation (2), three estimation methods are employed: the Mean Group (MG)
estimator developed by Pesaran and Smith (1995), the Panel Mean Group (PMG) estimator
developed by Pesaran et al. (1999), and the Dynamic Fixed Effects (DFE) estimator.

PMG Model. An essential characteristic of the PMG model is the consideration of short-
run coefficients, including the intercept, the speed of adjustment to long-run equilibrium values,
and country-specific heteroscedasticity. Meanwhile, the long-run coefficients are constrained by
country-specific homogeneity. This allows studies to assess the long-run relationships between
variables that are the same across different countries (regions). Additionally, the model takes
into account country-specific short-run coefficients with rapid changes that impact the economy,
such as financial crises, external shocks, and monetary policies [Blackburne, Frank, 2007].

Mean Group (MG) Model. The Mean Group (MG) estimation method was introduced by
Pesaran and Smith (1995). This method allows for estimating separate regressions for each co-
untry (region) and computing the coefficients as the unweighted means of the estimated coeffi-
cients for each country (region). Therefore, there are no constraints involved. This method al-
lows for changing and heterogeneous regression coefficients both in the short run and the long
run. To achieve this, the model requires a sufficiently large time series and a large enough sample
size of countries (regions) to ensure the consistency and effectiveness of the method [Favara,
2003].

Dynamic Fixed Effect (DFE) Model. The estimation of the DFE model is similar to that of
the PMG model, and it restricts the coefficients of the cointegrating vectors to be the same across
all panels in the long run. Additionally, the DFE model is also limited by the speed of adjustment
coefficients and the equality or similarity of short-run coefficients. The DFE model has a cluster
option to estimate the correlation between groups with standard errors [Blackburne, Frank, 2007].
However, Baltagi, Gri, and Xiong (2000) have pointed out that for small sample cases, there
may be simultaneous equation bias due to the endogeneity between error terms and lagged de-
pendent variables. The Hausman test helps assess the endogeneity level in the model.

Model Selection. The estimation method using the PMG model is more efficient than using
the MG and DFE models because this study assumes homogeneous slopes in the long run. Fur-
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thermore, to choose between the three models (PMG, MG, DFE), the Hausman test is employed
to examine the differences. One limitation of using the Hausman test is the lack of significant
differences between PMG and MG or between PMG and DFE. In the case where the test's null
hypothesis is supported (not rejected), indicating no significant difference between PMG and
MG, the PMG model is chosen based on its efficiency. In the case where the test's null hypothe-
sis is rejected, indicating a significant difference between PMG and MG or between PMG and DFE,
the appropriate model choice will be either MG or DFE. In the presence of outliers, the method
of estimating the mean can have a large variance, and the use of the Hausman test may be less
effective. The selected estimation result is the PMG if the is insignificant at the 5% level. Conver-
sely, if it has a significant value, then the estimation result of the MG or DFE model would be
more appropriate.

Dynamic Panel Threshold Model. Hansen (1999) proposed a static threshold model to add-
ress non-linear issues. However, this method still faces two unresolved issues: First, in numerous
instances, economic variables are defined by their behavior in the past. Therefore, it is imperative
to incorporate the lag term of the dependent variable into the regression equation, thereby trans-
forming the static panel data model into a dynamic one. Second, the static threshold approach
requires a wholly exogenous selection of the threshold variable, potentially leading to biased es-
timations. To address this issue, Seo & Shin (2016) proposed a dynamic threshold model based
on an endogenous threshold variable, thereby resolving the limitations associated with static
threshold models.

In this study, the authors employ a dynamic threshold model to assess the impact of private
investment on economic growth. The dynamic threshold model is presented by the following
equation (3):

B %, =(Lx;,)0{q, <c}+(1LX,,)0,1{g, >c}+e,.i=1.2.., Nt =1,...,T.

Where: Y,

;. is dependent variable; X, are time-varying explanatory independent vari-
ables which also consider the presence of a lagged dependent variable. 1{} represents an indi-
cator function, and g;, stands for transition or threshold variable. ¢ stands as a threshold pa-
rameter. g, , is the error term. 0, and 0, are the slope parameters of various regimes.

Furthermore, this method can address the phenomenon of correlation between explana-
tory variables and individual effects. Therefore, the author has employed the first-difference
transformation method as suggested by Arellano & Bond (1991), presented in the following
equation (4).

(4) AYi,t = B’AXi,t + d)’Xi,tli,t (e)+ AS[’,.

Following the first difference specifications, the unknown parameters y = (B',d)y,g') are

estimated through the Generalized Method of Moments (GMM) model.
The dynamic threshold model allows the threshold variable to be an endogenous vari-
able E(ql.,,,Agi’,) # 0. According to the study by Seo and Shin (2016), the generalised method

of moments (first difference) uses to estimate the unknown parameters. Thus, conditions of
sample moment are following equation (5):
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) g, (V)= %igi(v).

Where
Zi,to (AYi’to - B!AXi,t0 - (I)’Xi,,to li,to (Q))

(6) g (v)=

Zis, (AYi,T - B’AXi,T - ¢’Xi’,T L (Q))

Assume that E(g;(v))=0 for v=v,, g(v,)= (Z;J0 AE;, s Zy, At ) and
Q= ( g g; ) . Let W, represent the positive definite matrix that satisfies W, —— P,
Jn (V) = §n (v) ann (v).Itis possible to achieve the GMM estimator of v by equation (7):

(7 v= argminjn ).

Next, the two-stage GMM estimation formula is as follows: In the first stage, we obtain
AE,, by minimising ./, (v) with ¥, and second stage estimate v by minimizing J,(v) with:

(equation 8).

-1
| LR R I
(8) Wﬁ[—zgig,«——z g; gf] :
nisy O
Where
) 8 =(2,08,, 2, AL, ).

According to the model proposed by Seo and Shin (2016) and expressed by the following
equation (10):

Yi,t = F’O (I’PI;,I)(I)Il{P[i,t S€}+(1aP[;,t)¢21{Pli,t > €}+(13X;,,>3| {Pli,t SQ}"'

(10) ,
+(19Xi,t)92{Pli,t>g}+8i,ﬂi:1’ ...... N t=1,....T.

Where: Y, is the dependent variable; X, represents the time-varying independent
variables which also consider the lag term of Y, , . The function 1{} denotes an indicator func-

tion. ¢;, ¢,, 3;, 3, are the slope parameters. ¢, is the error term. P/, (private investment)

is the threshold variable. The instrumental variables include the lagged dependent variable,
exogenous variables, and other covariates.
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Panel Causality Test. In this study, the author employs the panel causality test with panel
data introduced by Dumitrescu and Hurlin (2012). The equation for the Dumitrescu - Hurlin (D-H)
causality test is as follows (equation 11):

k k
(11 Yi,r =a; + Zd)f'{yi,t—k + Z“j‘cXi,z—k'

k=1 k=1

Where: Y and X show observables; d)f indicate the autoregressive parameters and uf

show the regression coefficients. According to the null hypothesis, there is no causality in the pa-
nel. Alternative hypotheses show causality in the smallest cross-section element. We can test hy-
pothesis based on an average Wald statistic as presented in the following equation (equation 12):

1 N
(12) W = NZ W,

Hypothesis is defined as: the average statistic W,g"c associated with the null Homoge-
neous Non Causality (Hnc). Where W, denotes the individual Wald statistics for the ith cross-

section unit corresponding to the individual test /4, : n, =0.

3.3.Data

The research data was collected in panel data format, covering the period from 2000 to
2022 for all 63 provinces and municipalities in Vietnam. The data was obtained from the General
Statistics Office of Vietnam. The GDP figures represent current prices. To mitigate the impact of
inflation, variables such as infrastructure investment, private investment, regular expenditures,
trade openness, and private sector financials are expressed as percentages (%). The labor variab-
le is calculated as the ratio of the local workforce over 15 years old to the total local population.
Human capital is measured as the ratio of graduates enrolling in vocational schools to the total
number of graduates in the locality.

4., Results and Discussion

4.1. Private Investment in Vietnam

Entering the 21st century, private investment (domestic and foreign) in Vietnam has in-
creasingly become a crucial resource for economic development. According to data from the
General Statistics Office of Vietnam, private investment accounted for over 25% of the coun-
try's GDP during the period from 2000 to 2017, and the trend continued to increase and stabilize
from 2017 to 2022 (see Fig. 1). To achieve these results, various policies encouraging private
investment have been implemented and proven effective in practice, such as.

The 5t Central Committee of the 9th term issued Resolution No. 14-NQ/TW on March
18, 2002, "Continuing to innovate mechanisms, policies, incentives, and conditions for private
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economic development,” which included several important measures to promote private econo-
mic and investment development. Furthermore, the 5t Central Committee of the 12th term is-
sued Resolution No. 10-NQ/TW on June 3, 2017, "Developing the private economy as a vital
driving force of the socialist-oriented market economy." These resolutions serve as the basis for
enhancing incentives and support for the development of private investment projects in Vietnam.
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Fig. 1. Private investment in Vietnam, 2010-2022
Source: General Statistics Office of Vietnam (2022).

The mechanisms and policies for the development of the private economy have been con-
tinuously improved through the issuance of a system of laws, such as the Law on Private En-
terprises and the Law on Companies (1990), the Enterprise Law (1999, 2004, 2014, 2020), the
Investment Law (2004, 2014, 2020), and the Competition Law. Moreover, the legal framework
has been increasingly perfected, without differentiation based on ownership form, and has be-
come more aligned with international standards. Property rights and the freedom to conduct bu-
siness for individuals and organizations are institutionalized to protect investors. Private inves-
tors enjoy freedom in conducting business activities and are treated equally under the law com-
pared to state-owned enterprises. Vietnam has increasingly created favorable conditions for
private investment development by improving tax policies, technology, and administrative pro-
cedures.

The Fig. 2 shows, the processing and manufacturing industry has consistently held the
highest proportion of private investment in Vietnam in recent years. This sector's contribution
typically exceeds 20% of the country's GDP and represents over 70% of the total import-export
turnover during the period from 2018 to 2022. It encompasses various products such as crude
oil, coal, and gemstones. Particularly noteworthy are high-value economic items like computers,
electronic products, and components, which have seen a steady increase in export value, reaching
$45.75 billion in 2022. These achievements are a result of improvements in the investment envi-
ronment and intensified trade promotion, attracting major global technology companies such
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as Samsung, Apple, and Google to invest in Vietnam. Furthermore, there is an expanding wave
of investment relocation, creating opportunities for Vietnam to attract an increasing number of
large international investors.
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Fig. 2. Private investment in some industries

Source: General Statistics Office of Vietnam (2022).

Vietnam is increasingly demonstrating the diversification of supply sources for multina-
tional corporations by diversifying investment locations and repositioning production facilities
in the aftermath of the Covid-19 pandemic. The second-ranking sector in terms of investment is
trade and commerce, and its positive outcomes can be attributed to Vietnam's deepening inte-
gration, the expansion of transportation and logistics systems, and close connectivity with the
international transportation network. Currently, Vietnam is a participant in 15 free trade agree-
ments (FTA), among which the Vietnam-European Union Free Trade Agreement (EVFTA) has
made significant contributions to the country's economic development since its implementation
on August 1, 2020. Despite the economic difficulties faced due to the impact of the Covid-19
pandemic from 2021 to 2022, the EVFTA has helped Vietnam's export turnover to the EU reach
$45.8 billion in 2021 and $46.7 billion in 2022. These notable achievements reflect the substan-
tial efforts of the Vietnamese government in promoting private investment and the development
of the private sector's economy. Therefore, the private sector has made significant contributions
to Vietnam's economic growth in recent years. These contributions include:

The private economy has experienced robust growth. On average, during the period from
2010 to 2021, over 100,000 new enterprises were established annually. Particularly, in the pe-
riod from 2018 to 2022, over 130,000 new enterprises were established each year. Correspon-
dingly, the registered capital reached over 500 trillion VND annually. In the period from 2018
to 2022, the annual registered capital exceeded 150 trillion VND. Additionally, the private econo-
mic sector plays a significant role not only in the economy but also in society, particularly in
terms of labor and employment. Although the proportion of the labor force aged 15 and above in
the private economic sector decreased from 86.3% in 2010 to 82.6% in 2021, this sector still
provides employment for over 90% of the labor force in the national economy. The average an-
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nual growth rate of the labor force in the private economic sector during the period from 2010
to 2022 exceeded 3.5%, with the private enterprise sector reaching nearly 5.4%. Consequently,
the private sector's contribution to the economy consistently accounts for a high proportion,
consistently over 70% of the national GDP during the period from 2010 to 2022. The private eco-
nomy's contribution to the state budget has also increased significantly, from 11.7% in 2010 to
18.5% in 2022. These are remarkable results of policy improvements and investment environ-
ment enhancements aimed at encouraging domestic and foreign private investors to seek in-
vestment opportunities in Vietnam.

4.2. Results from the Research Model

Unit Root Test. In this study, the author employs three-unit root tests, namely: (1) Im, Pe-
saran, and Shin (2003), (2) Breitung (2001), and (3) Levin, Lin, Chu (2002), to determine the
stationarity of the dataset. However, for the application of the ARDL model, testing the stationari-
ty of the data is not crucial as long as the research data are stationary at levels 0 and 1 [Pesaran,
Smith, 1995; Pesaran, 1997; Pesaran et al., 1999]. Therefore, we will conduct tests to ensure that
no series in the data are stationary beyond order 1.

Table 2.
Unit root test
LLC Breitung IPS ADF- Fisher PP-Fisher
The level
GDP -18.831" -3.834™ -17.829" 513.491™ 593.220™
11 -18.723™ -7.693™ -14.136™ 551.727 606.677
PI -6.743™ 2.150 -7.691™ 318.309™ 330.499™
HC -21.145™ -12.3293™ -21.122™ 606.093" 757.309"
LA -23.7331™ -13.215™ -20.292™ 600.920™ 771.121™
RE -22.237™ 12.483™ -20.426™ 594.934™ 942.837
TO -16.774" -7.243™ -16.676™" 492.282™ 610.353"
CP -24.829™ -12.495" -23.531™ 671.409" 1118.96™
The First Difference

GDP 21.424™ -12.243™ -30.014" 860.120™ 40008.33™
11 -29.978™ -12.804™ -33.658™ 963.536™ 4637.97™
PI -16.840" -12.595" -20.170" 611.550" 3361.46™
HC -24.629™ -14.050" -31.445" 924.141™ 7855.95™
LA -27.622" -10.379" -33.932" 986.852" 8205.83™
RE -25.168" -12.890" -33.607" 978.585™" 8156.44™
TO -26.397™ -9.515™ -32.107" 917.839™ 5117.21™
CP -22.103™ -11.243™ -32.377™ 939.494™ 9322.73™

Note: ™,™, and * denote a significance of 1%, 5%, and 10%, respectively.
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The results of the unit root tests are presented in Table 2 and were selected based on the
Schwarz information criterion (SC). At a significance level of 5%, variable PI according to the
Breitung test is not stationary at level 1(0) but stationary at the first difference level I(1). On the
other hand, the remaining variables are all stationary at level I(0). Therefore, following Pesaran
& Shin (1996), when the variables in the study do not have the same level of stationarity at I(0)
or I(1), applying the ARDL model is appropriate.

Correlation test among variables in the model. Before proceeding with the next steps, the
author examines the correlation among the variables through a correlation matrix.

Table 3.
The Correlation between Variables in the Research Model
GDP ‘ II ‘ PI ‘ HC ‘ LA ‘ RE ‘ TO ‘ Ccp
GDP 1.0000
II 0.0956 1.0000

PI 0.0600 -0.0414 1.0000

HC 0.0337 0.0381 0.0072 1.0000

LA 0.0893 0.0366 0.0056  0.00653 1.0000

RE 0.3468 0.0223 0.0430 0.0324 0.0484 1.0000

TO -0.0278 0.0240 -0.0552 -0.0744 0.0078  -0.0665 1.0000

Cp 0.1123  -0.0117 0.020 -0.0079 0.2599 0.0477 0.0249 1.0000

The results of the correlation matrix are shown in Table 3. From the data, it can be ob-
served that the correlation among the variables in the study with regard to private investment
is moderate. The correlation coefficients between variable pairs do not exceed the standard thre-
shold of 0.5 (as proposed by [Gujarati, 2003]). Therefore, there is no issue of multicollinearity
in the research model. This condition allows us to proceed with the next steps.

The selection of the optimal lag order. Another important issue in the ARDL panel data mo-
del is determining the optimal lag order based on certain criteria of information consistency.

Table 4.
The selection of the optimal lag order
Lag LogL LR FPE AlC SC HQ
0 -35025.38 NA 1.95e+14 55.60855 55.64117 55.62081
1 -33646.73 2737.604 2.42e+13 53.52180 53.81545" 53.63215
2 -33442.64 402.6858 1.94e+13 53.29942 53.85410 53.50786"
3 -33337.21 206.6676" 1.82e+13" 53.23367" 54.04936 53.54020

Note: * indicates lag order selected by the criterion; LR: sequential modified LR test statistic (each test at
5% level); FPE: Final prediction error, AIC: Akaike information criterion; SC: Schwarz information cri-
terion; HQ: Hannan - Quinn information criterion.
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Based on the results of determining the optimal lag order for the ARDL panel data model,
the author uses the SC criterion (Schwarz information criterion). Therefore, the selected optimal
lag order for variables such as economic growth, infrastructure investment, private invest-
ment, human capital, labor, recurrent expenditure, trade openness, and private sector finance
is (1,1,1,1,1,1,1,1) (Table 4).

Cointegration test. To examine the existence of long-term relationships among the indepen-
dent and dependent variables, the study employs the Kao (2000) cointegration test for panel data.

Table 5 presents the results of the cointegration test, indicating that all statistical values
are below 5%. Thus, there exists a cointegration relationship, providing the basis for estimating
the three methods: PMG, MG, and DFE.

Table 5.
Cointegration test
Test stats Statistic p-value
Modified Dickey-Fuller t -7.3512 0.0000
Dickey-Fuller t -12.1210 0.0000
Augmented Dickey-Fuller ¢ -3.3497 0.0004
Unadjusted modified Dickey-Fuller ¢ -36.8707 0.0000
Unadjusted Dickey-Fuller t -22.9965 0.0000

Results of PMG, MG, and DFE. Table 6 presents the estimation results obtained using the
PMG, MG, and DFE methods, along with the Hausman test to measure the efficiency and consis-
tency of the model. The Hausman test was used to justify the long-term heterogeneity restric-
tions among provinces in Vietnam. The test results indicate that PMG is a more efficient estima-
tion tool compared to MG and DFE.

The result shows that private investment has an impact on Vietnam's economic growth
in the short and long term. Interestingly, in the short term, private investment (8 = -0.0448) has
an opposite effect on economic growth. This said that in the short term, private investment is inef-
fective because private investment in Vietnam is mainly small and medium-sized enterprises, busi-
ness owners have little experience in operating enterprises, in addition to the ever-fluctuating
market and many costs incurred. But in the long run, the disadvantages are gradually overcome,
these businesses are sharp and willing to make changes so that they can adapt to the market so
that they have the same impact as economic growth (8 = 0.0505). Infrastructure investment both in
the short term (3 = 0.1537) and in the long term (3 = 0.1655) impacts the same way as economic
growth. This is a huge loss of the Vietnamese government in improving the investment envi-
ronment such as: building many highways, connecting industrial centers together and creating
a network of close links, convenient for travel in import and export of goods. Power systems,
communications, ICO industrial parks also regularly invest, renovate and repair, which helps do-
mestic and foreign investors reassure investment with the guarantee of the legal system.

A rather special point is that private sector finance in the short term (f§ = -0.0431) has
an opposite effect on economic growth but in the long term the opposite (8 = 0.0828). This is
explained also in part due to ineffective short-term private investment, short-term corporate
loans that have not yet had time to repay the debt leading to overdue debt and bad debt. With
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long-term loans, after the private enterprise has been operating effectively should be ready to
repay the bank when it is due and continue to implement new loans. Credit has always been a so-
lid platform for private investment, so the Government of Vietnam always strictly manages this
field to control the economy and actively urges foreign banks to invest in Vietnam, support do-
mestic capital. A very important point in the results of the study is that the short-term labor vari-
able (f =-0.2029) has an opposite effect and in the long-term (3 = 0.2475) has the same effect.
This reflects the fact that the integration into the working environment of Vietnamese workers is
often difficult due to low level, not high job consciousness, especially many workers after re-
cruitment have to retrain. After a while, workers have gradually promoted such strengths as
creativity in work, hard work, productivity increases, contributing to economic growth.

Table 6.
MG, PMG and DFE estimators: empirical results
Dependent Model
Variable PMG MG DFE
Coef Std. Err Coef Std. Err Coef Std. Err
Long-Run Coefficients
I1 0.1655™ 0.0386 0.0982 0.2783 0.1012* 0.0475
PI 0.0505™ 0.0126 0.1618™ 0.0709 0.0667"" 0.0188
HC 0.0199 0.0050 0.0008 0.0264 0.0112 0.0070
LA 0.2475™ 0.0161 0.2747" 0.1369 0.2456™" 0.0218
RE 0.1170™ 0.0282 0.2521 0.1639 0.1750™ 0.0363
TO 0.0057" 0.0018 0.0007 0.0084 0.0004 0.0023
CP 0.0828™ 0.0105 0.0934™ 0.0376 0.1021* 0.0140
Short-Run Coefficients

Error
Correction -0.7651" 0.0379 -0.9678" 0.0448 -0.8421" 0.0247
All 0.1537* 0.0865 0.1427 0.1440 0.0531 0.0343
API -0.0448™ 0.0201 -0.1069™ 0.0380 -0.0460™" 0.0154
AHC -0.0054 0.0035 -0.0102 0.0087 -0.0031 0.0043
ALA -0.2029" 0.0339 -0.1126 0.1186 -0.1881" 0.0127
ARE 0.0899 0.0233 0.0013 0.0490 0.0756™* 0.0230
ATO 0.0042 0.0027 0.0053 0.0049 0.0001 0.0016
ACP -0.0431™ 0.0077 -0.0650™ 0.0183 -0.0678"" 0.0083
Const -15.592™ 0.8129 -20.125™ 8.0490 -18.958™ 1.5473

Hausman Test: PMG is more efficient estimation than MG under null hypothesis. Chi2(7)= 2.95 (0.854)
Hausman Test : PMG is more efficient estimation than DFE under null hypothesis Chi 2(7) = 2.75 (0.907)

Note: ™, ™, and " denote a significance of 1%, 5%, and 10%, respectively.



176 HSE Economic Journal No 1

It is precisely for these reasons that the long-term human capital variable (3 = 0.0199) posi-
tively impacts economic growth. A surprising point is that regular short-term variables (3 = 0.0899)
and long-term variables ( = 0.1170) have the same impact as economic growth. Because, Viet-
nam has introduced a lot of wage reforms for workers in the government apparatus, but control
work very closely, limit embezzlement, making it difficult for people and businesses. In addition,
in government agencies, there are communication channels for people and businesses that reflect
difficulties and difficulties to the authorities. At the agencies always encourage creativity, reform
administrative procedures to reduce time and costs for society.

In recent years, the Vietnamese economy has experienced remarkable growth, particu-
larly during the Covid pandemic. The purpose of this article is to provide a comprehensive per-
spective on the role of private investment in driving economic growth in Vietnam. By examining
the subject holistically, the study aims to elucidate the impact of private investment on economic
growth.

The proportion of private investment has been increasing in relation to GDP, which is the
result of the government's reform efforts in Vietnam. The government has issued various regu-
lations to address difficulties in private investment and streamline administrative procedures,
particularly by establishing a list of investment-promoted sectors. These measures have facili-
tated the expansion of investment scale [Tung, 2019]. Moreover, there have been changes in the
structure of private investment, with a growing emphasis on capital-intensive and technology-
oriented sectors, reducing reliance on natural conditions and taking advantage of the availability
of cheap labor [Anh etal,, 2021].

The study has identified both long-term and short-term relationships between private in-
vestment and economic growth in Vietnam, as well as their interactions with other economic
factors such as infrastructure investment, human capital, labor, recurrent expenditure, trade open-
ness, and private sector finance. Based on the estimation results of the model, the following fin-
dings are derived:

In the short term, private investment has a negative impact on economic growth due to in-
efficient investment, underutilized equipment, market instability, and the inadequate response
of new market products to customer preferences. The results of this study partially support the
studies of Kumo (2006), Isaac & Samwel (2012) Anwar et al. (2021), who have not clearly iden-
tified the short-term impact of private investment and inefficiencies in the beginning when ma-
king an investment. Similarly, credit loans also have a negative short-term impact on economic
growth. However, over time, private enterprises have become more efficient in their investments
and have increasingly contributed to economic development, this is also shown in the studies
of Attefah & Enning (2016), Popoola et al. (2022), Ade (2016), Omojolaibi et al. (2016). Recurrent
expenditure has a positive impact on economic growth by improving the investment environ-
ment and reducing time and costs for private investment procedures, which has an immediate
effect in the short term [Dang et al.,, 2020]. Infrastructure investment has a positive short-term
and long-term impact on economic growth, indicating that infrastructure projects have an imme-
diate effect on the economy, stimulating economic components, especially private sector activity
even in economically disadvantaged regions [Luat, Trung, 2019]. Additionally, in the short term,
an increase in the labor force may create pressure on the economy, but in the long term, it beco-
mes an important input for businesses to select high-skilled labor at a low cost [Canh, Phong,
2018; Luat, Trung, 2019; Tung, 2019; Dang et al., 2020; Anh et al., 2021; An, 2023].
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Dynamic panel threshold results. To study the non-linear impact of private investment on
economic growth, the authors in this study employ the dynamic panel threshold model proposed
by Seo & Shin (2016).

Before estimating the dynamic panel threshold model, we conducted test for the threshold
and linearity effect. As suggested by Seo & Shin (2016), the robust bootstrap approach is em-
ployed to assess these issues. For the linearity test, through the bootstrap p-value in Table 7, it is
observed that there is no linear relationship between private investment and economic growth.
Furthermore, we can reject the hypothesis of no threshold effect at the 1% significance level, with
the threshold value is 32.2754.

Table 7.
The results of the private investment ratio threshold
and its impact on economic growth
Dynamic panel threshold Lower regime Higher regime

Lag of GDP -0.2718™ 0.3368
11 1.7776™ -0.9526™
HC -0.1353 -0.0275
LA -0.1632 0.2184
RE -0.3732 1.4378™
TO -0.0263" 0.0351*
CP -0.0568 0.1119
PI 2.6347 -1.8888"
Constant -6.8021
Threshold 32.2754™

Bootstrap linearity test 0

Note: ™*p < 0.01, ”p < 0.05, and " p < 0.1. The stata command “xthenreg” is used to estimate the results.
The value of grid point, trim rate and bootstrapping are set as 100, 0.3, and 100, respectively.

Results from the table 7 indicate that the coefficient of private investment is 2.6347 below
the threshold which is at the 1% significance level. This mean that one standard deviation in-
crease in private investment will lead to increase 2.6347 standard deviations in economic growth.
However, above the threshold point, the coefficient of private investment is -1.8888, indicating
that an increase in private investment by one standard deviation results in a decrease of 1.8888
standard deviations in economic growth. Through this, it can be inferred that the ratio of private
investment/GDP should not exceed 32.2754%. Crossing this limit may lead to phenomena such
as high inflation, an overheated economy, and exceeding production limits [Csanadi, 2015]. This
robust evidence provides a basis for the Vietnamese Government to formulate economic poli-
cies that align with the country's situation, ensuring economic development without surpassing
limits and maintaining equilibrium in the market.

Test the causal relationship between private investment and other variables. To examine
the relationship between private investment and infrastructure investment, human capital, labor,
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recurrent expenditure, trade openness, and private sector finance, the Dumitrescu-Hurlin cau-
sality test was employed by the author. The results in Table 8 indicate the presence of a causal
relationship between private investment and the aforementioned variables.

Table 8.
Results of Dumitrescu & Hurlin causality test
Null hypothesis W-bar Z-bar p-value
Il does not Granger-cause PI 3.6327 6.4794 0.0000
HC does not Granger-cause PI 3.0841 4.3025 0.0000
LA does not Granger-cause PI 3.1646 4.620 0.0000
RE does not Granger-cause PI 2.5931 2.3537 0.0186
TO does not Granger-cause PI 2.8489 3.3692 0.0008
CP does not Granger-cause PI 2.8543 3.3904 0.0007

Note: The Dumitrescu Hurlin test is estimated with 2 lag and Zbar-statistics.

Private investment plays a significant role in Vietnam's economic growth. Therefore, it is
necessary to implement measures to promote private investment activities. The Vietnamese Go-
vernment has been utilizing state budget funds to develop infrastructure such as electricity sys-
tems, roads, airports, bridges, and ports, particularly in remote and disadvantaged areas. This con-
dition facilitates the development of the private sector economy and reduces income disparities
among regions nationwide. Additionally, the government encourages graduates to participate
in vocational training institutions by providing support for tuition fees, investing in the construction
of vocational schools, and enhancing the qualifications of teachers. Furthermore, private enter-
prises increasingly invest in scientific and technical fields, requiring a highly skilled workforce.
These enterprises are willing to invest in areas with a high level of education. Admi-nistrative
procedures often pose challenges for private enterprises, so the government allocates resources
to regularly reform administrative procedures, reducing negative impacts within the government
system that affect private investment attraction, such as corruption, legal circumvention, and
lax controls. Moreover, the Vietnamese government calls on domestic and foreign banks to allo-
cate more funds to the private sector to reduce loan interest rates and stabilize the monetary mar-
ket, particularly exchange rates. Vietnam has also been actively engaged in international trade
negotiations to expand trade. After 15 years of WTO membership (2007-2022), Vietnam has signed
15 Free Trade Agreements (FTAs), with negotiations underway for an additional 4 agreements
(Center for WTO and Integration, 2023). To expand exports, the government encou-rages high-
value economic goods for export and reduces the proportion of raw and unprocessed exports.
This presents an opportunity for private enterprises to export their products to international
markets, explore new customers, and develop products that better meet demand and preferences.

5. Conclusions

This study evaluates the contributions of private investment to Vietnam's economy. To
clarify the hypothesis regarding the relationship between private investment and economic growth,
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in conjunction with other factors such as infrastructure, human capital, labor, recurrent expen-
diture, trade openness, and public sector finance, the study uses data from 63 provinces in Viet-
nam from 2000 to 2022 and the study used regression results from PMG model, which was se-
lected from 3 models: PMG, MG, DFE as the estimation tool. Additionally, the study examines the
causal relationship between infrastructure investment, human capital, labor, recurrent expen-
diture, trade openness, and private sector finance with private investment. The following conclu-
sions are drawn.

In the long term, infrastructure investment, private investment, human capital, labor, re-
current expenditure, trade openness, and public sector finance have a positive impact on eco-
nomic growth. In contrast, in the short term, private investment, labor, recurrent expenditure,
and private sector finance have a negative impact on economic growth, while infrastructure in-
vestment has a positive impact on economic growth. Moreover, all variables in the research
model have a causal relationship with private investment, providing a basis for proposing mea-
sures to attract private investment to Vietnam in the coming years.

Enhancing Infrastructure Investment: Infrastructure has always been a concern for pri-
vate investors before making investment decisions. Currently, infrastructure investment still fa-
ces several challenges that need to be addressed, such as insufficient industrial zones, delayed
projects, and failure to deliver on commitments to private enterprises. The main reason behind
these phenomena is the slow land clearance process. Local authorities have encountered difficul-
ties in land clearance due to low compensation prices compared to market prices, resulting in
people not handing over land for infrastructure construction, such as roads and industrial
zones. To overcome these obstacles, the urgent task is to amend the Land Law and land compen-
sation price framework by collecting market real estate prices six months prior to compensation
for individuals. This collection process should be transparent to avoid group interests and per-
sonal benefits.

Expanding Credit for Private Sector Investment: Private enterprises currently face signifi-
cant challenges in accessing low-interest bank credit. Due to high capital demand, banks have
mobilized funds at high interest rates, leading to high-interest lending. To lower interest rates and
facilitate private enterprises' access to affordable capital, local authorities need to promptly imple-
ment measures such as setting interest rate ceilings for lending and mobilization rates of banks.
Any bank that violates these regulations should be strictly penalized, and state budget support
should be used to assist enterprise capital investment in priority areas. Additionally, the govern-
ment should act as a bridge to help banks mobilize low-interest funds from non-governmental
organizations and non-profit organizations, which would enable banks to lower lending rates.

Increasing Regular Expenditure on Administrative Procedure Reform: Currently, private
enterprises in Vietham encounter numerous difficulties in resolving administrative procedures.
According to VCCI (2022), 35% of enterprises surveyed reported hassles in taxation and fees, 29%
in land clearance, 20% in social insurance, and 13% in construction. Regarding taxation and
fees, businesses face challenges in tax settlement and subsequent tax exemption, reduction, and
refund procedures. Therefore, it is necessary to implement a coherent set of administrative proce-
dure reform solutions, especially in the tax and fee sector. Urgent measures include enhancing
information technology in tax management, expanding services such as electronic tax declaration,
electronic tax payment, and electronic tax invoices. Furthermore, it is crucial to promote e-govern-
ment, digital transformation, and provide online public services and online payments to reduce
time and costs for businesses.
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Enhancing labor quality and human capital through training. A major drawback for Viet-
nam is that graduates from vocational training schools often fail to meet the demands of busi-
nesses. The primary reasons behind this situation are the mismatch between training content and
the practical needs of enterprises, outdated workshop facilities, and outdated knowledge. Con-
sequently, businesses are compelled to retrain their employees upon recruitment. Therefore,
the initial solution is to revamp the training content based on the needs of businesses and es-
tablish partnerships between training centers and enterprises. Additionally, it is necessary to es-
tablish links between domestic training centers and international training centers to adequately
meet the demand for high-quality labor in foreign businesses investing in Vietnam.

Expanding trade openness through strengthened free trade agreement signings. In recent
years, participating in free trade agreements has significantly contributed to private enterprises
expanding their markets, yet it still falls short of meeting development needs. Therefore, Vietham
continues to negotiate and sign additional free trade agreements. To achieve this, several tasks
need to be accomplished, including improving development mechanisms, investment respon-
siveness, and alignment with the integration context. It is crucial to refine trade policies to align
with Vietnam's conditions and avoid conflicts with existing or future free trade agreements.
Proactive adjustments to the export-import market structure and the domestic market based
on Vietnam's import-export orientation and strategy are also necessary in the coming period.

Although the significant role of private investment in Vietnam's economic growth has been
demonstrated in recent years, there are still certain limitations in research. These limitations
include the failure to consider changes in the structure of private investment, the effectiveness
of private investment, and the contribution of policies encouraging private investment. For future
research, the author strongly desires comprehensive evaluations of private investment from
both a macro perspective and a micro perspective regarding Vietnam's economic growth.

* 3k
*
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B nocnegnue roapl 3kOHOMHKa BbeTHaMa JOCTHUI/Ia 3HAYMTENbHBIX YCIEXOB, IpUYEM
JacCTHbIE MHBECTHIMHU ChIIPaJIM Pellalollyo poJib B 3TOM BKJIaJe. [lo Mepe Toro, kak cTpaHa
Bcrynuiia B XX BeK, 3HAYMMOCTh YaCTHOTO CEKTOpPA B 3KOHOMUYECKOM pa3BUTHUH BbeTHama
CTaHOBHUJIACh BCe 6oJsiee 0OUeBUAHOM GJ1aro/japsi pocTy YpOBHS UHBECTULIMM, pPOCTY 3aHATOCTH,
YBEJIMYEHHUI0 B3HOCOB B I'OCYapCTBEHHBbIN OH/KeT U obuieMy pocty BBIL llenbio gaHHOM
CTaTbH ABJISIETCS NPeJOoCTaBJeHUe Ha/leXXHbIX I0Ka3aTe/IbCTB KPaTKOCPOYHOTO U JJ0JIF0CPOY-
HOTO BKJa/la YaCTHBIX MHBECTULIMM B 3HAYUTEbHbIN 3KOHOMHYeCKUH pocT BreTHama c 2000
no 2022 rog. B uccnenoBaHuy coOpaHbl JaHHBIE U3 BCeX 63 MPOBUHIUNA U MYHULIUNIAJIUTETOB
BretHama 3a mepuon ¢ 2000 nmo 2022 roabl. Ha ocHOBe cOGpaHHBIX AAHHBIX HCCJeIOBaHUE
WCIOJIb30BaJI0 Pe3yJIbTaTbl MOZeaN cpefHel rpynnbl naHeau (PMG), BeiGpaHHOH U3 Tpex
Mmogenent (PMG, MG, DFE) c momouibto TecTupoBaHusl XaycMaHa. C MOMOLIbI0 JUHAMUYECKOH
NIOPOTOBOM MO/ieJy aHe/ U UCCleloBaHUe TOYHO ONpe/ie/InI0 MaKCUMa/lbHOe [TI0POroBoe OT-
HOllleHHe YacTHbIX UHBecTULMH K BBII Ha ypoBHe 32,2754%. [IpeBbillieHUe 3TOT0 OTHOLIEHUS
IPUBEJIO 6bI K CUTyallUH BBICOKOH UHQJALMY, TeperpeBa 3KOHOMUKH U IPeBBILIEHUS IpeJie-
JIOB NIPOM3BO/CTBA. HakoHell, MPUYMHHO-C/IeICTBEHHBIN BBIBOJ, U3 JAHHBIX MAaHeJH HCIOJIb-
30BaJICS /IS aHAIN3A CBSI3W MEXAY YAaCTHBIMH MHBECTHLHSMU U JAPYTUMU NEPEMEHHBIMU B
Mogenu. VccieoBanre pacmivpuiIo nepcneKTUBY BJAWSHUS YaCTHBIX MHBECTULUHA HA 9KOHO-
MUYecKUH pocT. B Haya/bHBIA Mepuo/, YyacTHasi UHBECTULMOHHAs JesITeJbHOCTb CTOJIKHY-
Jlach C TPYAHOCTSIMM, YTO NpHUBeJO K HeapPeKTUBHbIM HMHBECTHLMUSAM U OTPULATEJbHOMY
BJIMSHUIO HA 9KOHOMMYeCcKUH pocT. OfHaKo, 6J1arofjapsi TMOKOCTH U XOpollel ajanTanuu K
PBIHKY, a Takxke 3¢ PeKTHBHOMY HCNO0JIb30BaHHI0 GAKTOPOB BBOJA, YACTHbIE UHBECTUIIUU CO
BpeMeHeM BHECJIH MOJIOKUTE/bHBIN BK/IaJ, B 9KOHOMUYecKoe pa3BUTHe. KpoMe Toro, nocpe-
CTBOM IPOBEPKH NPHUYMHHO-CJIEJCTBEHHBIX CBsI3ed HCC/IeJOBaHHE MIPOJEMOHCTPUPOBAIO
NPUYUHHO-CJIE/[CTBEHHYIO CBSI3b MeX/AY YaCTHbIMM MHBECTHLMSIMU U UHBECTULUSIMU B HH-
bpacTpyKTypy, 4eJI0OBEYeCKUM KallUTaJIoM, 3aHATOCTbIO, TOCYAapCTBEHHBIMU pacxXoJaMu U
OTKPBITOCTBIO TOProe/u. HakoHel, rcciejoBaHHe NPeJJIOKUJIO TOJTUTUIECKHE [TOCTeCTBUSA
JUIsl IpaBUTeJbCTBA BbeTHaMa /11 noBbllleHUs 3PPEKTUBHOCTH YaCTHBIX UHBECTULHUH U
JaJIbHEHNIIero coAelCcTBUS 3KOHOMUYECKOMY POCTY.

Karouessle c108a: S3KOHOMHUYECKUUM POCT; YacTHble HHBECTULIMU; Mojeab PMG, MG u
DFE; Teopusi 3SKOHOMHYECKOTO POCTA; AUHAMHUYeCKasl NaHeJJibHasl IOPOTroBasi MOJeb.
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e title (in Russian and English languages; not more than eight words);

e information about the authors (surname and first name of the author(s), affiliation,
position, mail address, email, phone number) in Russian and English languages;

e abstract (not less than 200 words) in Russian and English languages;
e key words (6-10 words in Russian and English);
e JEL classification.

5. Text requirements: MS Word, Times New Roman, 10 font size. Font size for the article titles -
14, authors - 12, footnotes - 9. The text should be justified width way; indents should be done
without hangings; zero interval between paragraphs; line-to-line spacing equals to one; top
margin - 4.3 cm, bottom margin - 6.4 cm, left margin - 2.7 cm, right margin - 4.3 cm.

6. Only Arabic numbering should be used to highlight specific items in the text or illustrations.

7. Mustrations should be submitted in MS Excel in black and white, without a colored back-
ground and without frames. The use of scanned drawings are not allowed.

8. MathType equation editor should be used for formulas. Numbering equations affixed on the
left side.

9. References go at the end of the text with the full bibliographic description of all the used
sources. Only those sources are listed which were used in the text. The list goes in the alpha-
betical order, Russian literature (if used) should be placed first. The papers of one author
should be given in the chronological order.

10. References cited in the text should be formalized in square brackets, indicating the au-
thor's name and year of publication.
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