ISSN 1994-9960

2019

BECTHUK ITEPMCKOI'O YHUBEPCUTETA.

Cepus DKOHOMMUKA

Tom 14. NQ 2 Vol. 14. No. 2

PERM UNIVERSITY HERALD.
ECONOMY

MEPMCKWUN TOCYAAPCTBEHHbIN
HALIMOHA/IbHbBIN NCCNEAOBATEIbCKUNA YHUBEPCUTET

PERM STATE UNIVERSITY




BECTHHUK IIEPMCKOI'O YHUBEPCHUTETA
Cepus «JkoHoMHKa» = Perm University Herald.

ECONOMY

2019.ToMm 14. Ne 2

ISSN 1994-9960
Hay4HbIH )XypHaI
OcnoBaHl B 2006 roay
BoeixoauT 4 pasa B roj,

Yupeaurenn: PenepaibHoe rocy1apcTBeHHOE OI0IKETHOE 00pa30BaTeIbLHOE YUpeKIeHHe BLICIIEr0
oopazoBanusi «I[lepMcKHii rocy1apcTBeHHbI HAMOHAILHbIN HCCIEI0BATEILCKHIT YHHBEPCUTED

Bxoyen B IlepeueHs penieH3upyeMbIX HAyYHBIX KYPHAJI0B U H3JaHHI{, B KOTOPbIX 10/LKHBI OBITh OIy0JIMKOBAHbI OCHOBHBIE
Hay4HbIEe Pe3yJIbTaThl JUCCEPTALUI HA COMCKAHUE YYCHOH CTelIeHH KAaHIU/1aTa U J0KTOopa HayK 1o orpaciu Hayku 08.00.00 DxoHo-

MHYeCKHe HAYKU H HAyYHbIM cnenuaibHocTM 08.00.01 Sxonomuyeckas Teopusi; 08.00.05 JxoHoMuKa 1 ynpaB/jieHHe HAPOAHBIM
X0351HCTBOM (DKOHOMHKA, OPraHU3ALMs U yIIPaBJieHHe NpeInpusiTUSMH, OTPACIAMH, KOMILIeKcaMu; PernoHa/IbHAasi IKOHOMHKA);
08.00.12 ByxraaTepckmii yuer, cratucruka; 08.00.13 MaremaTH4yecKre M HHCTPYMEHTAIbHbIE METOIbI 3KOHOMUKH

Hayunsrit periensupyemslii sxypaai «BecTHuk
Iepmckoro ynusepcutera. Cepust « JKOHOMUKA
= Perm University Herald. ECONOMY»
M3/1aeTCs SKOHOMUYECKIM (DaKyIIbTETOM
ITepMCKOro TocyAapCTBEHHOrO HALOHAIBHOTO
HCCIIeI0BATEIILCKOTO YHUBEPCUTETA.

TemarHka cTaTeil xKypHaja OTpakaeT Hay4HbIE
JIOCTIDKEHUSI POCCHMHCKHX UM 3apyOexHbIX
YUYEHBIX B OOJIACTH aKTYyaJbHOI'O 3KOHOMHYE-
CKOro 3HaHMs. B myOnukyembIX MaTepuanax
OCBELIAIOTCS TEOPETHYECKUE W IPAKTHYECKHE
npo0JIeMbl METOJOJIOTHH M METOAMKU B 00Ja-
CTH OKOHOMHMKH M YIPaBJICHHS HApPOJHBIM
XO3SIUCTBOM, MAaTEMaTHYECKHX H HHCTPYMCH-
TaJBHBIX METOMOB KOHOMHUKH, OyXrajaTepcKo-
TO y4eTa, ayJuTa ¥ SKOHOMHIECKOr0 aHAJIH3a.
W3panue npegHa3sHAYEHO ISl HAYIHBIX paboT-
HUKOB, [PENO/IaBaTeliel, aClIMPaHTOB, CTY/ACH-
TOB, NpEICTaBUTENCH OOIIECTBEHHOCTH, OH3-
Heca M TOCYIApCTBEHHBIX CIIY)KAalUX BCEX
YPOBHEH BIACTH.

LJIABHBII PEJAKTOP
Muponroboga T.B., 1okr. 5koH. Hayk, npod., 3aB. Kad. MUPOBO U PErHOHAIBHON IKOHOMHKH, SKOHOMUYECKOI TeO-
pun, ®I'BOY BO «llepmckuii rocy1apcTBEHHBIH HALMOHATIBHBIA UCCIIE0BATEILCKUN YHIBEpCUTeT», [lepms, Poccust

3AMECTUTEJIb I/TABHOI'O PEJAKTOPA
bazyega E.B., noxr. 5koH. Hayk, JoLL., Ipod. Kad. MAPOBOH M PETrHOHAIBHOIN SKOHOMHKH, SKOHOMHYECKON TCOpHH,
DI'BOY BO «IlepMcKuii rocy1apCTBEHHBII HAIMOHATBHBIN HCCIEN0BATENBCKIH YHUBEpCUTETY, [Tepmb, Poccus

PEJAKIIMOHHBIN COBET

[emenmueg B.E., 1okr. 5xoH. Hayk, npod)., wi.-kopp. PAH, pykoBoauress Hayutoro Harpasiietys, OI BYH «lleHTpaibHbIii S5KOHOMHKO-
MaTeMaTH4eCKHi MHCTUTYT Poccriickoit akanemun Hayk», Mocksa, Poccust

Homownuyruii A ., xaun, Gpus.-mar. Hayk, npod)., 3aB. Kad. MaTeMaTviKH, JeKaH (aKyJIbTeTa eCTeCTBEHHBIX HayK, APHIIBCKIIT YHHUBEP-
cutet, Apuans, M3paiis

Jonosan I1., PhD in Management, ripoc. I1kosbi Gu3seca, HarponabHbii yHiBepenrer prarmm, Maiinyr, Vpianist

Kneinep I'b., 1okr. sKkoH. Hayk, npod., wi-kopp. PAH, 3am. Hayusoro pyxopomwrersi, OIBYH «lleHTpaIbHBI SKOHOMHKO-
MaTteMaTHYecK i MHCTHTYT Poccuiickoil akanemun Hayx», Mocksa, Poccust

Knourog B.B., oK. 5KOH. HayK, KaHJl. TeXH. HayK, TMPEKTOp JIeNapTaMeHTa CTPaTerni M METOZIONONMH YTPaRICHHS CO3IAHHEM HayqHO-
Texuudeckoro 3azena, PI'BY «Harmonansaslii necnenoparenbekiii rentp «Mucruryt mv. HLE. JKykosckoroy, XKykosckuii, Poccrst
Manmenvs P.H., PhD in Physics, npod., Vamsepeurer [Tanepmo, TTanepmo, Urarmist

Kpucan-Mumpa K.C., PhD in Management, roriesT kadenpbi MeHepMenTa, Y ausepenter baberr-Boitsi, Kityx-Haroka, Pymbirmst
Hucmop P.JL, PhD in Reliability, mipexrop aenapramenta «MetemkMer», Yausepenrer bader-Boiisi, Kiryx-Harioka, Pymblemst
ITozano P., PhD in Management, Beayuuii niperiomasarens LLIkonsr Gusteca, Mandectepekuii yHuBepeuTeT «MeTporommren», Marnde-
crep, BermikoOpuranust

Kysneyos FO.A., noxr. dus.-mar. Hayk, npodh., 3aB. Ka). MaTeMarH4ecKoro MOJIIMPOBAHKST SKOHOMIUECKHX mporieccoB, PIBOY BO
«Hmxeropoackuii rocynapcTeenHbIi yHuBepcuer i, H.M. Jlo6aveckoroy, Himxrmit Hosropor, Poccust

Jlanvieun FO.H., noxr. skoH. Hayk, npod., npod. kad. MeHempxmenTa, Brammvunpexuit drman GIBOY BO «Poccuiickas axkazemus
HAPOJHOIO XO3SHCTBA U TOCYIAPCTBCHHOIT CiTyx0b!I rpu Ipesunente Poceniickoit Meneparmmy, Bramvmp, Poccust

Hu. )pooyee P.M., nokr. 5koH. Hayk, 3aB. 1aboparopueit, ®I'BYH «MuctutyT npobiem ynpasienns Poceniickoii akagemmun

TlonpoGHbIe CBEACHUS O XKypHAJE, €ro penak-
IMOHHAsT TOJIMTHKA M YCIOBUS ITyOJIMKAIHK
pa3MelieHbl Ha HHTEpHET-caiite BecTHHKa:

http://economics.psu.ru/

H30anue 6xnoueno 6 HAYUOHANBHYIO UHGOpMaAyu-
OHHO-aHanumuueckyro  cucmemy  «Poccutickuil
undekc nayunozo yumuposanusy (PUHL]), Jupek-
mopuio dicypranos omkpeimozo docmyna (DOAJ);
DnexmpoHHo-bubuomeuHyo cucmemy ObC
IPRbooks, Hayunyio anexkmpounyio  6ubauomexy
«KubepJlenunka»,  Hayuonanvnoiii  yughposoii
pecypc  Pykoum, — DnekmponHO-Gubiuomeynyio
cucmemy Uzoamenvscmea «J/Ianvy, EBSCO Publish-
ing, bazy oannwix Ulrich’s Periodicals Directory.

‘
Hayk uM. B.A. TpanesnnkoBa», Mocksa, Poccust

ITankosa C.B., 1OKT. 5KOH. HayK, Ipo(., IPOPEKTOP 10 IKOHOMHKE U cTparernueckoMy passutuio, ®I'BOY BO «OpenGyprekuit
rOCYapCTBEHHBIH yHUBepeuTe», Opendypr, Poccust

ITonog E.B., noxr. 5koH. Hayk, npod., wi.-kopp. PAH, riaBHblii yueHslil cexperapb, Ypaibckoe oraeneane ®PTBYH «Uuerutyt
skoHOMHKHN Poccniickoii akanemimt Hayk», Exarepuntypr, Poccust

Ilocnenog U.I., noxr. dus.-mar. Hayk, npod., wr.-kopp. PAH, 3as. oraenom, ®I'Y «DenepabHblii HCCIEAOBATENBCKHI LICHTP
«udopmarika 1 yrpasieHue» Poccuiickoit akagemun Hayk», Mocksa, Poccst

Cyxapee O.C., 10KT. 5KOH. HayK, nIpodp., 3aB. nadoparopueit, I’ BYH «UHcruTyT 1ipobreM pbiHKa POCCHIICKOI aKaneMnu HayK»,
Mocksa, Poccust

Typzeny H./I., NOKT. 5KOH. HayK, TIpodh., 3aM. IMPEKTOpa 10 Hayke Bpiciueii mKoibl S5kOHOMUKH 1 MeHemkMenTa, PITAOY BO
«Ypaibekuii penepatbHblii yHHBepeuTeT uM. nepsoro Ipesunenta Poccuu b.H. Ensizay, Exarepun6ypr, Poccust

Danvko C.I., 10Kt. 5K0H. HayK, pod., 3aB. Kad. SKOHOMHMKH U opraHu3aiyu rponssozcrea, ®IBOY BO «MockoBckuii rocyap-
CTBEHHBII TexHIYeckuii yrnBepenteT uM. H.D. baymana (HaroHansHbI HecleIoBaTeNbCKIH yHIBEpCHTET)», Mocksa, Poccnst
IHlepewesa M.IO., 1okt. 5k0H. HayK, pod. Kad). MPUKIAIHOH HHCTUTYIMOHATEHOM SKOHOMIKH, 3aB. 1a60paTopHeil HHCTUTYIH-
onanbHoro ananmmsa, DI'BOY BO «MockoBckuii rocyjapcTBeHHbli yHuBepeuter uM. M.B. Jlomonocosay, Mocksa, Poccust
Hlewyxosa T.I., nokr. skoH. Hayk, npod., npod. kad. yuera, ayaura u 3xkoHoMudeckoro aHammsa, ®I'BOY BO «Ilepmekuit
roCyIapCTBEHHBIH HALMOHAIIbHBINA HCCIIEI0BATENIbCKUIT yHHBEpCHTET», Tlepmb, Poccus

PEJAKIIMOHHASA KOJUIETWA

Kyphan 3apeructpupoBan B DejiepaibHOM CIryxk-
6e 1o Haj3opy B cdepe CBsA3HM, HHPOPMALIMOHHBIX
TEXHOJIOTMH M MAacCOBBIX  KOMMYHHUKAaIMi
(PockomHa30p). CBHA. O PErHCTPALUMH CPEACTBA
maccoBoii nudopmarun I[TH NedC77-66483 ot 14
mrons 2016 r.

TonmucHoit  mHmexc  skypHana  «BectHuk
Ilepmckoro ynuBepcurera. Cepusi « DKOHOMHKa)»
= Perm University Herald. ECONOMY» B
karanorax «IIpecca Poccum» 41030

Ajpec yupeauTes u usgartes: 614990, Ilepm-
CcKuii kpai, r. [lepms, yi. bykupesa, 1. 15

Agpec pepakuun: 614990, Ilepmckuii kpaid,

r. Ilepms, yi. Bykupesa, . 15, IITHUY, DxoHo-
MHYECKHil QaKyiIbTeT.

E-mail: vestnik.economy@econ.psu.ru u
vestnik.psu.economy@gmail.com

Web-site: http://feconomics.psu.ru/

© OI'BOY BO «II'HUY», 2019

baoaes b./1., noxr. sxon. Hayk, 1ipod., pod). MeKBy30BCKOro LieHTpa rymManuTapHoro oopasosannst, ®I'BOY BO «MBaHoBCkuii
TOCy/IapCTBEHHEIH yHUBEpcuTeT», MBanoso, Poccnst

banawosa E.C., 1oxr. 5k0H. HayK, JIOLL., pocd. Beicueii mkossl yrpasinexus u 6usteca, ®PI'AOY BO «Cankr-TletepOyprekuii
nonurexHdeckuii yrusepeunrer [lerpa Bemikoroy, Canxr-IlerepOypr, Poccust

T'opoounoe M.A., nokr. 5koH. Hayk, [OLL., JeKaH SKOHOMHYECKOro (axyibrera, 3aB. Kad. ydera, ay/uTa U SKOHOMHYECKOrO
anammza, PI'OY BO «llepmckmii rocynapcTBEHHBII HAlMOHABHBII HCCIIEI0BATENLCKII yHUBEpCHTET», Ilepmb, Poccust
Epmonaes M.b., nokr. 5koH. Hayk, rpod., ipod. kady. skoHoMuKH 1 (uHaHcoB MHCTHTYTa yripaBieHus, GHHAHCOB 1 HHpOpMa-
muonsbIX cucteM, ®I'BOY BO «/BaHOBCKIIT FOCYAapCTBEHHBII XHMHKO-TEXHOIOTMUECKUI YHIBEpCUTeT, iBaHoBO, Poccust
JIémuukoe A.B., nokr. ¢us.-mar. Hayk, npod., 3aB. Kad. MaTeMaTHuecKux MeTon0B HCTUTYTa SKOHOMHMKH M YIpABICHHS,
DI'BOY BO «Y aMyprckuii rocyjapcTBeHHbli yHHBEpCHTET», MkeBek, Poccust

Maxcumog B.I1., noxr. pus.-mar. Hayk, ipodh., npod. kad. HHPOPMALMOHHBIX CHCTEM H MAaTEMaTHYECKHX METOZIOB B SKOHOMHKE,
®I'BOY BO «IlepMckHii rocyiapcTBeHHBIH HALMOHATBHBII HCCIIE0BATEIBCKUI YHIBEpCHTET», [Tepmb, Pocenst

Muspuns JI.A., 10KT. 3K0H. HayK, pod., 3aB. Kad. HauMOHATbHON sKoHOMKKH, PTBOY BO «Cauxr-TlerepGyprekuii rocynap-
CTBEHHBII 9KOHOMIYeCKHiT yHIBepeuTe», Cankr-IlerepOypr, Poccust

Opnosa E.P., noxr. 5koH. HayK, npod., 3aB. OTAEIOM HH(OPMALMOHHBIX TEXHONOTUiT OLEHKH 3((EKTHBHOCTH HHBECTHLIUIA,
OI'BYH «MHcTuTyT cructemHoro anamisa Poccuiickoii akafemin Hayk», Mocka, Poccust

Ilempenko C.H., 10xt. 5K0H. HayK, Ipod., 3aB. kad. Gyxranrepckoro ydera, 'O BITO «JloHelKHit HALMOHAIBHBINA YHHBEPCHTET
SKOHOMHKH 1 Toprosiii uM. Muxauna Tyran-Bapanosckoroy, Jloserk, Ykpausa

Cy2no606 A.E., noxr. 5xkoH. Hayk, ipod., npod. nenapramenta yuera, anamsa u ayaura, ®TOBY BO «PuHaHCOBbI yHUBEPCH-
Ter npu [IpasurenscTee PO», Mocksa, Poccnst

Tpemvaxoea E.A., 10xr. 5koH. HayK, ipod., mpod. Kad. oxpans! okpyskatoeii cpesl, DI'BOY BO «llepMckuii HalMOHAIBHBIH
MCCIIEIOBATEIBCKUH TOIMTEXHIYECKHH yHUBEpcHTeT», Ilepmb, Poccus

Tpogpumoe O.B., yiokr. skoH. Hayk, npod., 3aM. aupekropa MHCTHTYTa 5KOHOMHKH M mpexnpunuMarenscrsa, PCAOY BO
«Hwmxeroposckuii rocynapcterHslii yusepeuter uM. H.. Jlo6ageBckoroy, Hukuuii Horopox, Poccust

Kosanesa T.JO., xaup. 5koH. Hayk, JOIL., 0L Kad). MHPOBOH H PETHOHATBHON YKOHOMHUKH, 3KoHOMIYeckoii Teoprn, I'BOY BO
«ITepMCKHii TOCY1apCTBEHHbII HALMOHATBHBII HCCIIEIOBATENbCKHH yHIBEpCHTEeT», IlepMb, Pocchst (0TBETCTBEHHBII pelakTop)


http://economics.psu.ru/
mailto:estnik.economy@econ.psu.ru%20и
https://e.mail.ru/compose/?mailto=mailto%3avestnik.psu.economy%40gmail.com

Perm University Herald. ECONOMY

2019.Vol. 14. No. 2

ISSN 1994-9960

Scientific journal
Founded in 2006
Published 4 times a year

Founder: Perm State University

The periodical is included in the list of the leading peer-reviewed scientific journals, where the results
of scientific research required for getting the scientific degrees of Candidate of Sciences and Doctor
of Sciences on the branch of science 08.00.00 Economic Sciences and scientific specialties 08.00.01 Economic

theory; 08.00.05 Economy and National Economy Management (Economics, organization and management
of enterprises, branches, complexes; Regional economy); 08.00.12 Accounting, Statistics;
08.00.13 Mathematical and Instrumental methods of Economics must be published

The scientific journal “Perm University Herald.
ECONOMY™ has been published by the Faculty
of Economics of the Perm State University.

The subject area of articles published in the
“Perm University Herald. ECONOMY” series
demonstrates achievements of Russian and
foreign scholars in the sphere of today’s
economic knowledge. Theoretical and practical
issues of methodology and methods in
economics and management of the national
economy, mathematical and instrumental
methods of economics, accounting, auditing and
economic analysis are covered.

Publication is intended for researchers, teachers,
graduate students, members of the public,
business and government officials at all levels.

Detailed information about the journal, its
editorial policy and requirements for
publication are provided at the website of
“Perm  University Herald. ECONOMY™:
http://economics.psu.ru/

The periodical is included in the national
information-analytic system “Russian Science
Citation Index” (RSCI), Directory of Open
Access Journals, Electronic library system
IPRbooks,  Scientific  electronic  library
“CyberLeninka”, National digital resource
Rucont, Electronic library system of the
publishing house “Lan’”, University library
online, EBSCO Publishing, database of
Ulrich’s Periodicals Directory.

The periodical was registered in the Federal
Service for Supervision of Communications,
Information Technology, and Mass Media
(Roskomnadzor). The mass media registration
certificate P Ne FS77-66483 dd. July 14, 2016.

Subscription code for the «Perm University
Herald. kECONOMY » in catalogues of «The
Press of Russia» is 41030

The founder, publisher address: 15,
Bukireva st., Perm, Perm region, 614990,
Russian Federation.

Editorial board address: 15, Bukireva st.,
Perm, Perm region, 614990, Russian
Federation, Perm State University, Faculty of
Economics.

E-mail: vestnik.economy@econ.psu.ru and
vestnik.psu.economy@gmail.com

Web-site: http://economics.psu.ru/

© Perm State University, 2019

CHIEF EDITOR
Mirolyubova 7.V., Doctor of Economic Sciences, Professor, Head of the Department of the World and Regional
Economy, Economic Theory, Perm State University, Perm, Russian Federation

DEPUTY CHIEF EDITOR
Bazueva E.V., Doctor of Economic Sciences, Associate Professor, Professor at the Department of the World and
Regional Economy, Economic Theory, Perm State University, Perm, Russian Federation

EDITORIAL BOARD

Dement'ev V.E., Doctor of Economic Sciences, Professor, Corresponding Member of the Russian Academy of Sciences, Head of the Scientific
Department, Central Economics and Mathematics Institute of the Russian Academy of Sciences, Moscow, Russian Federation

Domoshnitsky A.1., Candidate of Physical and Mathematical Sciences, Professor, Head of Mathematics Department, Dean of Natural
Sciences Faculty, Ariel University, Ariel, Israel

Donovan P., PhD in Management, Senior Lecturer of the Business School, National University of Ireland, Maynooth, Ireland

Kleiner G.B., Doctor of Economic Sciences, Professor, Corresponding Member of the Russian Academy of Sciences, Deputy Scientific
Director, Central Economics and Mathematics Institute of the Russian Academy of Sciences, Moscow, Russian Federation

Klochkov V.V., Doctor of Economic Sciences, Candidate of Technical Sciences, Director of the Department of Strategy and
Methodology of Management of Scientific and Technical Start, National Research Center “Zhukovsky Institute”, Zhukovsky, Russian
Federation

Crisan-Mitra C.S., PhD in Management, Associate Professor at the Department of Management, Babes-Bolyai University, Cluj-
Napoca, Romania

Mantegna R.N., PhD in Physics, Professor, University of Palermo, Palermo, Italy

Nistor R.L., PhD in Reliability, Director at the Department of Management, Babes-Bolyai University, Cluj-Napoca, Romania

Pagano R., PhD in Management, Principal Lecturer of the Business School, Manchester Metropolitan University, Manchester, United
Kingdom

Kuznetsov Yu.A., Doctor of Fisical and Mathematical Sciences, Professor, Head of the Department of Mathematical Modeling of
Economic Processes, Lobachevsky State University of Nizhni Novgorod, Nizhni Novgorod, Russian Federation

Lapygin Yu.N., Doctor of Economic Sciences, Professor, Professor at the Department of Management, the Russian Presidential
Academy of National Economy and Public Administration (Vladimir branch), Vladimir, Russian Federation

Nizhegorotsev R.M., Doctor of Economic Sciences, Professor, Head of the Laboratory, V.A. Trapeznikov Institute of Control Sciences
of the Russian Academy of Sciences, Moscow, Russian Federation

Pankova S.V., Doctor of Economic Sciences, Professor, Vice-Rector for Economics and Strategic Development, Orenburg State
University, Orenburg, Russian Federation

Popov E.V., Doctor of Economic Sciences, Professor, Corresponding Member of the Russian Academy of Sciences, Chief Academic
Secretary, the Ural division of the Russian Academy of Sciences, Ekaterinburg, Russian Federation

Pospelov I.G., Doctor of Physical and Mathematical Sciences, Professor, Corresponding Member of the Russian Academy of
Sciences, Head of the Department, Federal Research Center “Informatics and Management” of the Russian Academy of Sciences,
Moscow, Russian Federation

Sukharev O.S., Doctor of Economic Sciences, Professor, Head of the Laboratory, the Market Economy Institute of the Russian
Academy of Sciences, Moscow, Russian Federation

Turgel' 1.D., Doctor of Economic Sciences, Professor, Deputy Science Director of Graduate School of Economics and Management,
Ural Federal University named after the first President of Russia B.N. Eltsin, Ekaterinburg, Russian Federation

Fal'ko S.G., Doctor of Economic Sciences, Professor, Head of the Department of Economy and Production Organization, Bauman
Moscow State Technical University, Moscow, Russian Federation

Sheresheva M.Yu., Doctor of Economic Sciences, Professor at the Department of Applied Institutional Economics, Head of the
Laboratory of Institutional Analysis, Lomonosov Moscow State University, Moscow, Russian Federation

Sheshukova T.G., Doctor of Economic Sciences, Professor, Professor at the Department of Accounting, Auditing and Economic
Analysis, Perm State University, Perm, Russian Federation

EDITORIAL STAFF

Babaev B.D., Doctor of Economic Sciences, Professor, Professor at Inter-University Center of Humanitarian Education, Ivanovo State
University, lvanovo, Russian Federation

Balashova E.S., Doctor of Economic Sciences, Associate Professor, Professor at the Higher School of Management and Business,
Peter the Great St. Petersburg Polytechnic University, St. Petersburg, Russian Federation

Gorodilov M.A., Doctor of Economic Sciences, Associate Professor, Dean of the Faculty of Economics, Head of the Department of
Accounting, Auditing and Economic Analysis, Perm State University, Perm, Russian Federation

Ermolaev M.B., Doctor of Economic Sciences, Professor, Professor at the Department of Economy and Finances of the Institute of
Management, Ivanovo State University of Chemistry and Technology, Ivanovo, Russian Federation

Letchikov A.V., Doctor of Physical and Mathematical Sciences, Professor, Head of the Department of Mathematical Methods of the
Institute of Economy and Management, Udmurt State University, Izhevsk, Russian Federation

Maksimov V.P., Doctor of Physical and Mathematical Sciences, Professor, Professor at the Department of Information Systems and
Mathematical Methods in Economics, Perm State University, Perm, Russian Federation

Mierin* L.A., Doctor of Economic Sciences, Professor, Head of the Department of National Economy, Saint-Petersburg State
University of Economics, St. Petersburg, Russian Federation

Orlova E.R., Doctor of Economic Sciences, Professor, Head of the Department of Information Technologies of Investment Efficiency
Assessment, Institute for Systems Analysis of the Russian Academy of Sciences, Moscow, Russian Federation

Petrenko S.N., Doctor of Economic Sciences, Professor, Head of the Department of Accounting, Donetsk National University of
Economics and Trade named after Michael Tugan-Baranovsky, Donetsk, Ukraine

Suglobov A.E., Doctor of Economic Sciences, Professor, Professor at the Department of Accounting, Account Analysis and Audit,
Financial University under the Government of the Russian Federation, Moscow, Russian Federation

Tretiakova E.A., Doctor of Economic Sciences, Professor, Professor at the Department of Environment Protection, Perm National
Research Polytechnic University, Perm, Russian Federation

Trofimov O.V., Doctor of Economic Sciences, Professor, Deputy Director of the Institute of Economics and Entrepreneurship,
Lobachevsky State University of Nizhni Novgorod, Nizhni Novgorod, Russian Federation

Kovaleva T.Y., Candidate of Economic Sciences, Associate Professor, Associate Professor at the Department of the World and
Regional Economy, Economic Theory, Perm State University, Perm, Russian Federation (Executive Editor)



http://economics.psu.ru/
mailto:estnik.economy@econ.psu.ru%20и
https://e.mail.ru/compose/?mailto=mailto%3avestnik.psu.economy@gmail.com

BECTHUK ITEPMCKOI'O YHUBEPCHTETA
2019 JKOHOMMUKA Tom 14. Ne 2

COJIEP)KAHUE

PA3JEJI 1. JKOHOMUYECKAA TEOPUA

Sukharev O.S. 198
Functions and modes of information development of economy: Methods and models

ITonmos E.B., Biacos M.B. 2 1 8
Tunonorus UHCTUTYTOB FeHEpAlUU 3HAHUI YMHOTO ropo/ia

PA3JEJI 11. JKOHOMUKO-MATEMATHUYECKOE MOJAE/INPOBAHHUE

Myasn A.H., KpicbikoB A.B.

OneHuBaHue MapaMeTPOB JTUHAMHUYCCKOW CTOXACTUYECKOW MOJCIH OOIIEro paBHOBECHS 232
skoHOMHUKH Ka3zaxcTaHa Ha OCHOBE 0ali€COBCKOTO ITOIX01a

Cepkos JL.A.

PermonanpHas jAuHaMHMYyecKash CTOXacTHYecKas MoJielb OOLIero paBHOBECHS Kak 248
WHCTPYMEHT aHau3a GUCKATHHOU MOJTUTHKA

Cumonos I1.M., I'apadyraunos P.B.
MogenupoBaHie U NPOrHO3UPOBAHUE IUHAMUKUA KypCOB (DMHAHCOBBIX HMHCTPYMEHTOB 268
C MPUMEHEHNEM SKOHOMETPHUECKUX MOJIeNel 1 (ppakTaqbHOTO aHATN3a

PA3JEJI I11. PETHOHAJIbHAA 3KOHOMHKA

Byropuna O.B., Tperbsikosa E.A.
MeTonga aHaJln3a I/IH(l)OpMaHI/IOHHO-I/IHHOBaHI/IOHHO-TeXHOJ'IOFI/I'-IeCKOl"O [UKJIa Ha YPOBHEC 289
PETHOHAIBHBIX YKOHOMUYECKUX CHCTEM

benexona I'.B. Kanauukosa O.H.

duHaHCOBas TPAMOTHOCTh HACEJEHUs: JTeMorpaduueckue 0COOEHHOCTH M BO3MOXKHOCTH 313
MOBBIIIEHUS (Ha mpuMepe Bomoroackoii obmacTu)

ToTteik O.B., MaasiieBa E.A.

CoBepIICHCTBOBAHUE MEXAaHM3Ma KOHIICCCHOHHBIX  COTJIAIICHUN JUIsi  TIOBBIMICHUS 332
WHBECTUIIMOHHON TMPUBIEKATEIHHOCTH KOMMYHAJIBHOTO CEKTOpa pEeruoHa (Ha mpumepe
[Tepmckoro kpas)

PA3JEJ/1V. 3 KOHOMUKA U YIIPABJIEHHUE ITIPEANIPUATHAMMU,

OPTAHU3ALIHUAMMU, OTPACIAMHU, KOMIIJIEKCAMHU

MsaxkmmH B.H., Ilecbakoa T.H.
OKOHOMHYECKasi  OIleHKa  3aTpaT Tpyda B  TPOU3BOJACTBAX  PETHOHAIBHOTO 349
JIECOMIPOMBIIIIIEHHOTO KOMITJIEKCA Ha OCHOBE MEXIPOAYKTOBOTO OanaHca



Perm University Herald
2019 ECONOMY Vol. 14. No. 2

CONTENTS

SECTION I. ECONOMIC THEORY

Sukharev O.S. 198
Functions and modes of information development of economy: Methods and models

Popov E.V., Vlasov M.V. 2 1 8
Typology of smart city knowledge generation institutes

SECTION II. ECONOMIC-MATHEMATICAL MODELING

Shults D.N., Kysykov A.B.

Assessment of the parameters of dynamic stochastic general equilibrium model of 232
Kazakhstan economy using bayesian estimation

Serkov L.A.

Regional dynamic stochastic general equilibrium model as a tool for analysis of fiscal 248
policy

Simonov P.M., Garafutdinov R.V.

Modeling and forecasting of financial instruments dynamics using econometrics models 268
and fractal analysis

SECTION III. REGIONAL ECONOMY

Butorina O.V., Tretyakova E.A.

Analysis technique of information innovation and technological cycle at the level of 289
regional economic systems

Belekhova G.V., Kalachikova O.N.

Financial literacy of the population: demographic features and opportunities for improve 313
(In the case study of VVologda region)

Tiutyk O.V., Malysheva E.A.
Improvement of concession agreement mechanism to increase investment attractiveness of 332
the utilities sector of a region (In the case study of Perm Krai)

SECTION IV. ENTERPRISE ECONOMY AND MANAGEMENT OF ENTERPRISES,

ORGANIZATIONS, BRANCHES, COMPLEXES

Myakshin V.N., Pesyakova T.N.
Economic assessment of labour costs in regional timber industry complex productions on 349
the inter-product analysis basis



Perm University Herald

2019 ECONOMY Vol. 14. No. 2

SECTION I. ECONOMIC THEORY

doi 10.17072/1994-9960-2019-2-198-217
UDC 338:004

LBK 65.39

JEL Code D80, D89, 010, O11

FUNCTIONS AND MODES OF INFORMATION DEVELOPMENT OF
ECONOMY: METHODS AND MODELS*
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Institute of Economics of the Russian Academy of Sciences (32, Nakhimovsky prospekt, Moscow, 117218, Russia)

Informatization intensification of the modern economy stresses the importance to discuss the following
group of issues: 1) the establishment of criteria and measurement of the effectiveness of the information system;
2) the definition of the information potential of the agent and the assessment of effective information action;
3) information security of the social and economic system. The purpose of the study is to analyze theoretically the
functions of various types of information with the determination of the efficiency of information and the modes of
economic systems information development. Economic agents are known to search for relevant information that is
only a part of total information in the system to make efficient decisions. The action of an agent as well as the
development of an economic system is generally characterised with an efficiency coefficient that assesses the
opportunity to obtain relevant information. The research methodology is the classification method that allows us to
highlight the properties of information, to introduce quantitative indicators for measuring these properties and using
mathematical tools to determine possible relationships between them, building theoretical models of the dynamics of
information development of economy. Using this approach the functions of information, namely, notification,
accumulation, cumulative amplification within the framework of consideration of the informational interaction
schemes “object-agent” and “agent-agent” have been determined. The criterion of information potential of the
controlled system and the information efficiency coefficient have been introduced. The latter means the ratio of
information security to the level of information completeness of the system. Using the analysis of the dynamics of
the efficiency and the ratio of relevant and general information, the modes of information development of the
controlled system have been determined; three options for the accumulation of information with the ability to
quantify the effect that determines the development of the knowledge economy have been suggested. Standard,
enhanced and storage accumulations have been shown in the framework of the “object-agent” information
interaction model, formal parameters for their quantitative assessment have been introduced. We have proved that
one of the goals of economic policy should be the insurance of the necessary regime of information development of
the economy, that is aimed at solving problems in the field of information security due to the fact that the functions
of information can be violated, i.e. performed with different results, which indicates the dysfunction of the
information system and economic management. Such the approach will reduce the depth of dysfunctions of
economic policy measures and the application of the information security loop proposed by the author will provide
the tool for comparing the damage and benefits from possible information threats, which predetermines the practical
application of the conducted theoretical analysis applied to different information modes. Sustainable development of
the modern economy should consider the elimination of information threats especially in the context of overcoming
opportunism in the form of deliberate distortions of information in order to obtain additional benefits. At the same
time, the use of the information security loop for the development of economic policy measures will allow not only
to diagnose the damage and benefits within the existing information processing regime, but also to identify the
dynamics of the economic system development as a result of changes in the ratio of information benefits and costs.

Keywords: information, informatization of economy, information potential of economy, function of
information, information development mode, information interaction models, information security of economy,
combinatory principle, information security loop, dysfunction of information system, dysfunction of economic policy.

* The main provisions of the original concept of information economy are highlighted in the article, that are precisely described in the
monograph: Sukharev O.S. Informatsionnaya ekonomika: Znanie, konkurentsiya i rost [Information economy: Knowledge, competition and
growth]. Moscow, Finansy i statistika Publ., 2015. 287 p. (In Russian).
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OYHKIIHU U PE’KUMbBI HH®OPMAIITHOHHOI' O PA3BUTHA
SKOHOMHKHU: METO/IbI U MOAEIU*

Ouaer Cepreesnu Cyxapes
ORCID ID: 0000-0002-3436-7703, Researcher ID: C-3767-2018, e-mail: o_sukharev@list.ru

NucTutyT 3k0HOMHUKH Poccuiickoit akanemun Hayk (117218, Poccust, r. Mocksa, HaxumoBckuit mpocmexT, 32)

B cBsBu ¢ wHTCHCHUKAIMEH MPOIecCOB HH()OPMATH3AIMA COBPEMEHHOW SKOHOMHUKH BO3HHKAET
HEOOXOMMOCTh OOCYAWTH CIIEAYIOIINE TPWU OCHOBHBIC TPYMIIBI BOIPOCOB: 1) YCTaHOBIICHHE KPUTEPHEB H
n3MepeHne 3QPQPEKTHBHOCTH HWH(POPMAIMOHHONW CHCTEMBI; 2) ompeaeieHHe HWH(GOPMAIMOHHOTO MOTEHIIHAIa
areHTa ® OmeHKa A(PQPEKTHBHOTO HHMOOPMAIIMOHHOTO ICHWCTBHUS; 3) obecmeueHue HHGPOPMAITMOHHOM
0€301acHOCTH COIMAIbHO-IKOHOMHYECKOH cucTeMbl. llenpio mcciieioBaHusl SIBISETCS TECOPETUYECKUH aHaU3
(yHKIMIA pa3IMYHBIX BUIOB HH(OpPMALUK ¢ onpejeicHneM Koa(huIreHTa oIe3HOro AeicTBUSI HHPOpMaIUU U
TPaeKTOPUH WHPOPMAIMOHHOTO Pa3BUTHS PA3IMYHBIX SKOHOMUYECKUX CHCTEM. V3BECTHO, YTO SKOHOMHYECKHE
areHThl Al NMpUHATUS d((GEKTUBHBIX DPEIICHUH OCYIIECTBISIOT TOMCK PEIEeBAaHTHOW HMH(pOpMAIMU, KOTOopas
COCTAaBJIICT TOJBKO YacTh 00miedl uHpopMamuu B cucreme. J[eHCTBHS arcHTOB, TaK K€ KaK W pa3BUTHE
9KOHOMHYECKOH CHUCTEMBI B 1I€JIOM, MOXHO OXapakTepH30BaTh KOIPPHUIMEHTOM IOJIE3HOTO JEHUCTBHS,
OIICHUBAIOIIUM BO3MOKHOCTH IMOJYYCHHS PEIICBAHTHON MHPOpManuu. MeToqoJIoTHeH HCCIeOBaHUS SBISACTCS
KIacCU(UKAITMOHHBI METOJ, ITO3BOJIIONIMKA BBINCIUTh CBOHCTBa WH(POPMALWHU, BBECTH KOINYCCTBCHHEIC
MOKa3aTeNH Ui WX M3MEPCHUS W TPH IOMOIIM MaTeMaTHYeCKOTO HMHCTPYMEHTApHUs OINPENelIUTh BO3MOXKHBIC
CBSI3M MEXIy HHMH, TIOCTPOWB TEOPETHUCCKHE MOJCTHM IWHAMHKH HH(OPMAIIMOHHOTO PAa3BHTHS SKOHOMHUKH.
OmnpeneneHsl cienyromue (QYHKINH WHPOPMALWHU: YBEIOMIICHHE, HAKOIUICHHE, KyMYISITUBHOE YCHJICHHC B
paMKax paccMOTPEHHs MOJENU WH(OPMALMOHHOTO B3aUMOJCHCTBUS «OOBEKT — areHT» U «areHT — areHT».
BBeneH kputepuii HHGOPMAIOHHOTO OTEHIMANA YIIPABIIEMON CUCTEMBI 1 KO3()(OUIIMEHT MOJIe3HOTO ACHCTBUS
uHopManuK, KOTOPBII ompenensercss Kak OTHOIIeHHe HWH(MOPMAIOHHOW 00ECIeUeHHOCTH K YPOBHIO
MH()OPMALMOHHOM MOJHOTHI cHcTeMBl. Mcxoas M3 aHanmu3a JUHAMHKHA KOX(QHIHUEHTAa IOJE3HOrO JAeHCTBUS
nH(OpMaLUK, COOTHOIICHHS PEIEBAHTHONH M 0O0IIeid MH(pOpMAlIMU YCTAaHOBJIEHBI PEKUMBI MHPOPMAIMOHHOTO
pa3BUTHUs YIPaBISIEMOH CHUCTEMBI; NPEIUIOKEHbl TPH BapHaHTa KyMYJSIIMH HHGOPMALMH C BO3MOXKHOCTBIO
KOJINUECTBEHHON OICHKHA JAaHHOTO J(PQeKTa, OMpEeAeAIONmero pa3BUTHE SKOHOMHUKM 3HaHUi. OOBIYHAS,
YCHIICHHAsT ¥ HAKONHUTENbHAas KyMYJIAIHsA MOKa3aHBl B paMKaX MOJENH HH()OPMAIIMOHHOTO B3aMMOJACHCTBHA
«0OBEKT — areHT», BBEACHBI (hOpMallbHBIC MapaMeTpPhl I WX KONWYeCTBEHHOH oreHkn. OOOCHOBaHO, HTO,
MOCKOJIBKY (PYHKIUU HHOOPMAIIH MOTYT HapyIIaThCs, T. €. UCIIOMHATHCS C Pa3IHIHON Pe3yIbTaTHBHOCTHIO (UTO
CBUJICTEIILCTBYET O NUCPYHKIUU WHPOPMANMOHHOW CHCTEMBI W YIPaBICHHUS 3KOHOMHKOH), OJHOW W3 Ienei
SKOHOMHYECKOW TMOJUTHKH IOJDKHO OBITh oOecrieueHre HeoOXOAWMOTO peKuMa HH(POPMAIIMOHHOTO Pa3BUTHS
HKOHOMHKH, HANPaBJICHHOTO Ha pelleHue mpobieM B obsactu nHpopMannoHHOH Oe3onacHocTu. Takoi moaxon
MO3BOJISIET CHU3UTH TOTEHIMAN AUC(YHKUMI yrpaBieHUs, a NMPUMEHEHHE IPEJIOKEHHONH aBTOPOM IETIIN
HHPOPMALMOHHOW 0€30MacHOCTH — OO0CCIEeYUTh HHCTPYMEHT Ui COMOCTaBICHUS yiepda H BBIFOX OT
BO3MOXXHBIX HMH()OPMALMOHHBIX YIpO3, 4YTO MPEAONpPEeIsieT NPaKTUYeCKOoe IMPUMEHEHUE MPOBEICHHOIO
TEOPETHYECKOT0 HCCIIECAOBAHUSI BHE 3aBHCHMMOCTH OT THINA WH()OPMALMOHHOTO peXHMa. DJIMMHHUPOBaHHE
WHPOPMALNMOHHBIX YTPO3 COCTABIISIET IEPCIEKTHBY [UIS yYCTOWYMBOTO PA3BUTHS COBPEMEHHOM HSKOHOMHUKH,
0COOCHHO B OTHOIICHUH TPEOJOJICHUS ONMIIOPTYHU3MA B BHJIEC HAMEPEHHBIX HCKaKECHUH HWH()OPMAIMH C LENBI0
TOJYYCHHUs TOTOHUTEIbHON BHITOABL. [Ipu 3TOM HCIomp30BaHME METNIM HHPOPMAIIMOHHON 0€30MacHOCTH IS
pa3paboTKu Mep IKOHOMUYIECKOH ITOJIUTHKY ITO3BOJIUT HE TOJIBKO OCYIIECTBIATH AUATHOCTHKY yIIepOa U BHITO B
paMKax CIOXHBILIETOCS PeXKUMa 00pabOTKH HH(GOPMAINH, HO W BBISBISITH AUHAMUKY Pa3BUTHSI YKOHOMHUYECKOH
CHUCTEMBI B pe3yJIbTaTe U3MEHECHHUS COOTHOIICHUST HHPOPMAITMOHHBIX BBITOJT M U3JICPIKEK.

Kniouegvie cnoea: ungopmayus, ungopmamuzayus IKOHOMUKY, UHDOPMAYUOHHBIL NOMEHYUATL
9KOHOMUKU, QYHKYUU UHDOpMAYUY, DPedHCUMbl UHDOPMAYUOHHO20 pA3BUMUS, MOOelU UHDOPMAYUO HHO2O
g3aumooelicmeus,  UHGOpMAYUOHHAA — 6E30NACHOCMb  IKOHOMUKU,  KOMOUHAMOPHBIL — NPUHYUN,  Nemis
unghopmayuonnol 6bezonachocmu, OucQyHKyus uHGOPMAYyUoOHHOU cucmemvl, OUCPHYHKYUSL IKOHOMUUECKOU

nOJUMUKU.
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Introduction

odern economics is turning

into a “knowledge economy”,

changing  education  [1],
science, human capital [2], stylistics of
decision-making in  firms,  innovative
development [3] etc. In the multitude of
scientific papers [4; 5], one or another nuance
of this new reality is explored, when
considerable resources are directed to
processing information, obtaining new
knowledge [6]. There are considered, for
example, the problems of organizing e-
government [7], control in information
systems with the aim of eliminating conflicts
that arise between agents in the process of
information [8] processing or knowledge
management  processes  within  various
information systems [9].

Some studies are based on
questionnaires or consideration of local
situations, individual tasks or are bibliometric
studies [10]. Knowledge management
depends on the state of the information
system established in the economy of the
information development mode. At the same
time the aspect of ensuring information
security is also important, because many types
of knowledge can be used to reduce the level
of security and ensure competitive victory.

Therefore, the solution of individual
applied tasks, with all its utility, cannot be
indicative from the point of view of
examining all aspects of the information
system — especially the point of view of the
economic theory of the “information
economy”. In addition, aggregated estimates
of the mode or model of information
development, applicable for comparison,
including the effectiveness of obtaining
knowledge and evaluating the general
information potential, are even rare at the
theoretical level of analysis. Quantitative
estimates in recent studies relate to the
measurement of the contribution of
information and knowledge to economic
growth and the ongoing structural changes
[11], allow us to establish that a large amount
of environmental information affects the
distribution of resources in the economy. At
the same time, the work with information, its

selection, analysis, processing is not measured
at all, that is, the characteristics of the
information are not taken into account and are
not evaluated in an aggregated manner.
Below, as part of the performance indicator,
the information system will introduce the
parameter allowing it to be assessed. Of
course, information studies suggest the
different organization of statistical accounting
in the field of information. Since many data
are missing, the analysis may be limited only
to theoretical studies. There are theoretical
works that have just been released, which
make it possible to determine the direction of
the information flow, taking into account
expert assessments, to determine the priorities
of the information system [12]. This approach
takes into account training, the dissemination
of information is not perfect. But it does not
take into account how information systems
function in the economy, what information
mode they form, because the competition of
firms and countries will occur precisely in
terms of the efficiency parameters of working
with information and knowledge in the future.
This problem also requires theoretical works
that reveal the meaning of the use of
information potential and the functioning
information development mode. Information
security issues are considered not in the
framework of the choice between various
types of threats and their elimination, taking
into account the relationship of damage and
benefits, but in the framework of information
security policies [13]. But there are not clear
what the criteria, the parameters of this policy
and the measure of sufficient accuracy are.

In order to fill the theoretical gap in
the emerging information development mode,
assess the information efficiency and ensure
information security, the theoretical study of
the information functions and information
potential and the effectiveness of the
information system have been undertaken. It
allowed concentrating on three main aspects
that are the subject matter in the article:
a) extraction and measurement using the
proposed indicators of information functions,
especially three types of cumulative function;
b) determining the information potential of
the agent and the system and the coefficient of
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information effective action; c¢) comparing
various types of informational threats and
benefits — according to the “information
security loop” diagram.

Basic functions of information in
economic systems

mergence of the “economy of

knowledge” has proclaimed in

the economic theory of
information [14-17] as the new form of
economic relations and production of
knowledge acting as a separate good. Market
prices were considered as information signal
to the agent defining its choice. There
appeared different kinds of information
sectors.  Information  obsolescence  was
considered as the reason of the prices range in
the market, information asymmetry as the
reason of adverse selection of decisions,
opportunism and high transactional costs, and
etc. Different outcomes of agents interaction
in economics are determined by the properties
and functions of information. Therefore,
consideration of the functions of information
can provide additional opportunities for
studying the characteristics of various
interactions in the economy. It is important
not only to highlight the functions (various
functions of the information is disclosed in
scientific publications), but also to provide an
apparatus for measuring each function and the
possible application of these indicators, as
well as to highlight the characteristics of the
information development mode of the
economy.

The functions of information influence
the mode of developments of economic
system greatly. It is possible to single out the
following three basic information functions:
notification accumulation and cumulative
enhancement information. Let’s consider
successively the essence and value of each of
the three main functions of the information in
more detail to determine the indicators that
would allow in the future evaluating each
function.

1. Notification. Information IS
meaningful data or facts which are transferred
from one agent to another in different ways,
expanding the knowledge horizon of the agent
about specific event, object/agent, process,

phenomenon, and etc. This information may
be useless for the agent. He can even receive
it against his will, not wishing to possess this
information, for example, having casually
heard someone’s conversation or exchange of
opinions, and etc. Frequently such
information is casual and it is quickly
forgotten by the agent, but under some
circumstances when it becomes important, its
value and meaning increase many times over.
Notifying property of information imposes the
condition of non-distortion on the agent, that
can occur due to incorrect perception of
information, in particular, because of the way
the agent feels, or the noise effects
accompanying the reception of information
(much also depends on data carrier). In
Figurel the function of information
perception, processing and analysis provides
change of the agent model 1=Q(1) where Q is
the change which is carried out by the agent
receiving information 1. Certainly all the
functions specified in the Figure are functions
of time. The agent forms the way of influence
on the object. This object may be other agent
in respect of which such scheme will be
specular [18].

Then, V(t) = f[I(t), QI(t))], or V(t)=
= flg(lo (1)), (a(lo (D))]-

Thereby, influence is defined by the
complex function of change of initial
information which is many times transformed
by the agent as the addressee of information
and the way of influence and perception of
this impact by the object, that changes
information on the object I,(t)=Z(V(t)).

2. Accumulation (consumption
security). Changing on a loop (Figure 1),
information accumulates, because changing
during processing and influence, all three
elements of information chain, that is, agent,
object and the channel of state and behavior
correction, act not only as the tools of
information change, but executing such
function they become generators of new
information. In other words, the state of the
elements providing information passage
makes certain contribution to the structure
(content) of information, thereby providing
generation of new information (change of
“old” information). Thus, there is not simply
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change of one and the same information, but
emergence of new information on the basis of
the previous information signal. If the
information has new content, data and
notification, it is new information even if it is
obtained on the basis of the initial
information. Hence, informationally in its
elementary representation on the type “agent-
agent”, or in general case ‘“agent-object”
where the object can be the agent, the
economic system is an information generator
in which there are information distortions,
noise, but the contour is arranged so, that
despite a certain deviation in its work, it
rejects unnecessary information and alters it,
transforming into necessary one. But any
information is accumulated either in the
agent’s memory, or on storage carriers of
information — paper (archive), electronic
carriers in the form of patents, copyright
certificates, and etc. Figure 2 demonstrates
mutual information interchange when there is
another agent in the object’s place. In this
case they exchange information, and there are
two information streams, one being directed
to the other agent without correcting influence
on it, like 1=g(l,), and the second one having
correcting influence. But both information
streams make up the total value 1, from the
first agent to the second one and back I,;. In
other words, not only the influence correcting
the state and behaviour of the agent/object

OBJECT I=g(lo) -information

bears definite information, but there 1is
information stream which is transferred
without influence (such information is taken
into consideration, without changing the state
of the agent and the model of his behavior. It
is purely notifying function of information.
By the way, comparison of these two streams
generates dual model of agents’ behavior as
the agent can compare such information with
the information which results in correction of
his state and behavior. Such comparison can
also change the agent’s behavior model. That
is why, in practice these two information
streams are difficult to distinguish, especially
relying on the criterion of absence of behavior
correction as any information, even outdated,
received many years ago and then not
influencing on his behavior change, can
determine the change of agent’s behavior after
a considerable time interval.

The  function of information
accumulation by each agent is presented by
parameters lo, Iz, and each agent has its own
one. Cumulative function (the effect connected
with it) is caused by the directed flow of
information according to functions V, W
(Figure 2) which depend on notification,
accumulation, and plus in a general sense on
the state of the channels of information
influence and characteristics of interacting
agents.

Perception, processing, analysis
A
 Q-change
A 4
AGENT

lo=Z(V)

State, behavior correction

|
|
|
Ly 1=0()
|
|
|

Influence - V=1(l,1;)

Fig. 1. Information change between the elements of economic system
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PERCEPTION, PROCESSING, ANALYSIS

Accumulation 1

AGENTAL _—7" _ mm - DTS AGENTA2
Z-change, -: Q -lrchange
v | notice : v
AGENT 1 | 112=9(lo) | AGENT 2
|o :Z(V) } |z:Q(|)
|

>
121 :g(lzb Accumulation 2
f

CUMULATIVE EFFECT
(state, behavior correction)

I A

influence - V= f(l12,12)

influence — W = y(lz1, lo)

Fig. 2. Information change between the agents

On the chosen time lag the process of
information accumulation can be characterized
with parameter N=Iz (t)/I(t). The closer this
parameter to the unit is, the better is the
processing and accumulation of information.
Certainly, accumulation process depends on
the state of the agent and his inclination to
process and store (select) the necessary
information. At the moment when the agent
receives information he should be able to
define whether it is necessary in the future or
not. The agent has protective filters at the
level of perception, processing and analysis of
information, which he creates himself on
order to work only with potentially interesting
information. If the filters have not worked for
some reasons, information has the property of
security [19; 20], that is, it is not lost if the
agent did not delete unnecessary, not
interesting or dangerous data.

Radical difference of information and
knowledge from other consumer blessings is
security of these blessings during consumption.
Any product, especially foodstuffs, disappears
during consumption. Inedible products wear
out, lose value and disappear, but in the longer
period of consumption. Information has the
property of preservation during consumption
that becomes a defining condition for its
accumulation. However, as only one person is
the carrier and consumer of information in the
society, information also has the property of
fast obsolescence and is forgotten. If the
information is located on the carrier, the

probability of its security at any obsolescence
is much higher, than when it is in the human
memory [21]. When the worker is fired from
firm, retires or dies, it is often said, that such
an expert, a professional has gone, who could
not be replaced. It is especially actual when only
he knows a certain compounding/technology or
possesses certain unique skills which are not
fixed anywhere as the information intended
for training and transfer. The probability of
information losses in such cases is high. They
often happen, especially under conditions of
economic crises when the number of
dismissals and excesses essentially increases.
The  described  processes  accompany
information accumulation.  Certainly, at
estimation of accumulation it is important to
consider the agents’ ability to process
information, that is, their inclination to
accumulate and use great volumes of
information. Under stressful conditions such
inclination sharply decreases. It is possible to
present accumulation indicator as follows:
y QU m) 1)
g (1, (1)

As we see, it depends on the state of
information reception channel which is
defined by function g(lo) and on the state of
the agent Q(I(t)) — information acceptor and
processer — who is either inclined or not
inclined to its accumulation. The process of
information accumulation could be
institutionally  limited for the agent.
Generally, indicator N changes from zero to
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unit. When N=0, the agent rejects information
in the sense of its accumulation and there are
no costs for information processing, storage,
and analysis. This variant is possible.
Moreover, for some models of economic
behavior it is immanent. The agent operates
as a robot, he does not need to accumulate
information. There are initial data -
knowledge — and he is not inclined to increase
their volume. Information accumulation is a
strict condition of training and perfection of
knowledge. The learning process and then the
use of knowledge is impossible without
accumulation. Figure 2 actually reflects the
permanent process of education connected
with accumulation of information and its
transformation into knowledge which is used
for various kinds of impact. When N = 1,
there is a situation, when the agent does not
reject any piece of information. He processes
and uses it somehow. He can forget some
piece of information, having set it aside in
distant memory cells, but at some way of
processing which can be designated as
memory, this information will be used.

3. Cumulative enhancement (combinatory
principle). The information arising in the
conformity with the scheme of Figure 1, when
two agents communicate with each other and
thus transfer mutually helpful information, is
not subjected to registration from the
positions of modern analysis methods, but it
expands agents’ information potential, when
it is a question of useful information. There is
a form of information which we will
designate as disinformation, that s,
information misrepresenting the reality and
the facts. One agent presents such information
to the other agent because of the poverty of
intellect (distribution of false information
without actual basis, rumor and gossip),
misconception (from one’s own lack of
knowledge), or to mislead the other agent on
purpose, predetermining his actions favorable
to the agent who uses disinformation. It is
important to notice, that such information
having the status of “disinformation” is also
subjected to the processes of accumulation.
However, if the agent’s functions —
perception, processing and analysis — are
effective enough, such information will be

defined as low-quality and will be rejected as
a condition for the influence correcting the
object. Thus this information will be stored.
Nothing will prevent, though the probability
that it will be quickly forgotten is great. But
the information about the person who
presented such low-quality information will
hardly be forgotten. Most likely, the agent
will change his attitude to such agent, having
corrected his actions concerning him in the
future, either having excluded or having
reduced information contacts with him. Thus,
the functions of perception, processing and
analysis play the most important role of
information filter, providing cumulative effect
concerning information. The essence of this
effect is reduced to increase of this
information utility which the agent possesses
during its analysis and processing and
reception of new information. Combinatorics
in the area of information is the strongest and
most unexpected. That’s another matter, that
it completely depends on initial knowledge of
the agent, the ability to apply this knowledge,
including input information, and on the
efficiency of the institutions providing the
work with information.

If the volume of input information
sharply increases on some time lag | = g (lo),
the general result of the work with
information will be defined by function Q (1),
characterizing the agent’s opportunities.
When the agent has low initial intelligence, or
the information volume sharply increases, and
the agent has no experience or functioning
possibilities under similar conditions, the
accumulation process can be interrupted or
stopped. The agent will not grasp such
information. Thereby, cumulative action of
even available information will be limited.
Combinatorics in the area of information and
cumulation strongly depend on realization of
accumulation function of information. It is
necessary to notice, that cumulative action of
information is expressed in correction of the
state and behavior of the object, relative which
this information is used by the given agent.

At usual cumulative effect of
information,  increase = of  accumulation
parameter for the account of this effect is
observed. Hence, it is possible to speak about
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“usual cumulation” (Kj), presenting it
numerically with parameter K; = (Q(I) +
+ V(I, 12)/g(lo) = N+V(I, 12)/g(lo). In this
case cumulation means information
accumulation plus effective action — use of
information. Enhanced cumulation (K;) of
information means essential strengthening of
the significance of accumulated information at
influence on the object. It is possible to present
such value Ky=N(V(l, 12)/g(lo)) — product of
accumulation parameter and information
efficiency coefficient' (the relation of the
influence of the initial information from the
object on the function): V/(1, 12)/g(lo).

The third probable variant of
cumulation is “accumulation cumulation” (K3)
of information, independent of the influence on
the object. It is suggested to present it as
follows:

Q" (g(1,))

“ g(ly) @)

If there is no accumulation, there is no
cumulative effect (new) as well. Though it is
necessary to recognize, that cumulation on the
basis of “old” information is possible, but it
should be estimated according to the previous
accumulation of information. In each concrete
economic system its permanently changing
conditions and reasons forming cumulative
effect of information will operate. In this
connection a concrete system may have its
own dependence for such effect.

Combinatory qualities of information
redouble the requirements on the function of
perception, processing and analysis — Q(I).
They also form qualifying requirements for the
agents. After all, the lower the initial skill level
and education of the agent, the less the
possibilities of information processing and
increase of relevance level of this information
for himself and for the society. The total effect
of cumulation on the information chain is
stipulated by the quality (state) of each element
of this chain.

In the general case information, giving
cause to various interpretations or having the
effect to increase the number of alternatives,
promotes time dilation of its processing and

! Similar to the output-input ratio used in engineering, in
this case for information.

decision-making, reproducing time lag
between the decision (management) and
information change. The result of such changes
is change of resource flows regarding
redistribution and increase/decrease in the
volume of consumption. Initially information
potential of the object and the agent are
unequal. Further dynamics of their change is
defined by the contour considered above. The
above three main functions of information
ensure the formation of the agent or economic
system information potential. Let’s consider
how the information potential of an agent or
system can be identified, how it is formed and
how it can be assessed. Then we will move on
to the problem of identifying information
development modes and ensuring information
security.

Types of information and information
potential of the economy

nformation market is highly

segmented as there are a lot of

types of information with different
variants of its application. Though the agent
needs information about the object, area of his
efforts application, functions, costs (prices),
and etc. before making the decision, the
demand for information is a derivative of what
the agent does, or what he wishes to do or what
he expects to receive as a result of his choice.
The person who possesses information should
not suggest it on purpose, because he does not
know who needs it and who will be the agent
of the demand for this very information.
Moreover, he cannot know, whether he is the
only owner of the information, or if there are
more agents who own the same information, or
if the information is of higher quality. This
higher quality of information is connected with
better function of the agent notification with
the same information volume (in bits), the
ability of  better accumulation and
manifestation of cumulation property at the
same costs of information processing.

Only the information presented on any
carrier can be sold, and the carrier should be
protected against recurring information
replication without payment to the agent
(manufacturer) offering the information. If
there is no carrier, there appear at once the
problems connected with information security,
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as from the consumer’s point of view,
information as a product has the property of
replication and safety in consumption. The
price of one types of information during
consumption does not decrease, the price of
others can sharply go down (information
aging). Unlike information, knowledge is of
great value, as it can be also used repeatedly,
but it is an original factor of production which
assumes either its use in production of
consumer blessings, or the use of knowledge
as that. Unlike information, knowledge is
localized by the sphere of knowledge — within
the discipline or the subject which should be
studied to obtain corresponding basic
knowledge. Further knowledge augmentation
is the result of scientific work of those who
had initial knowledge of the objects and
systems. New knowledge is reproduced only in
the research of experts. Information is
reproduced without dependence on scientific
work and not only by the experts. It is the basic
difference  between  information  and
knowledge, though knowledge, of course, is
the information of special type.

Besides the property of notification
inherent in usual information, knowledge has
the property of “notifying augmentation” and
preserves two properties — accumulation and
cumulation. Notifying augmentation means
that it expands the horizon of the received data.
If the agent possesses knowledge, it allows
him to expand the perception horizon of not
only obtained knowledge, but also the
information received and having only notifying
function. Knowledge expands the possibilities
of information use. The problem is that during
the analysis | have differentiated the processes
of acquisition of knowledge and information.
Actually, getting of usual information and
knowledge occurs simultaneously, enhancing
cumulative effect of their assimilation or, in
case of very large volume of information and
knowledge at limited time, weakening the
effect due to the difficulties in assimilation or
assimilation refusal.

Knowledge possesses the same effect —
acquisition of some kinds of knowledge as
though programs further process of cognition,
increasing the expenses of its prolongation.
Knowledge always has protection only

provided not by the carrier (RAM disk
protected by the key, the password, and etc.),
but by the procedure of knowledge fixation, be
it a patent, a copyright certificate, useful
model, research  report or technical
documentation, a textbook, a monograph or an
article. The fact of information/knowledge
security converts this blessing into the category
of private blessings. Of course, the fact of
knowledge and information consumption by
one agent does not limit the consumption of
the same volume of knowledge and
information by other agent. Therefore before
the epoch of sharp increase of information and
knowledge specialization, these kinds of
blessings were quite fairly considered as public
goods. Presenting knowledge and information
in the form of public goods, economists of
classical school believed that they should have
zero price because of non-competitive
character of their consumption. Economic
changes, reduced to special institutional
regulation of these blessings consumption,
resulted in the situation when they changed the
status of this kind of blessings. The costs of
provision of one additional unit of knowledge
and information in the modern world are not
zero, therefore the recommendation concerning
zero price in the certificate of consumption of
these blessings is not satisfactory.

Let’s present possible change of
general and relevant information on the
diagram (Figure 3).

t —time, Tr — transactional costs,

Q- general information, Q* - relevant information (knowledge)

Q)

Q
A

Q*(t)

>
t, Tr

Fig. 3. Volume of general and relevant
information
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The volume of relevant information
(knowledge) is usually less than total volume of
information. Eventually it also increases, as
well as the volume of general information. That
happens with the growth of transactional costs.
The volume of relevant information can
approach and move away from the line of
change of general information. Approach will
mean increase of technological possibilities of
information processing and education, removal
means worsening of these possibilities or crisis,
when relevant information is lost, and the
volume of general information can continue to
grow. In case of steady divergence of the lines
of change of general and relevant volumes of
information, it is possible to ascertain the
decreasing return of information factor of the
development due to the effect of knowledge
saturation. However, the combinatory effect
providing information cumulation and resulting
in occurrence of new relevant data for the
account of combination, not for the account of
new discoveries can become overcoming of
decreasing return. In other words, it means
intensification of the received knowledge,
“deep” development, instead of extensive
development or “wide” development for the
account of absolutely new heuristic discoveries.

Information potential of the agent is his
general possession of relevant information in
various fields of activity. The agents have
different information potential on different
reasons. It depends not only on personal
qualities of the agent, his education level (which
in itself is an information potential) and
cognition, but also on perception, the abilities to
process (choose, compare) and analyze (range,
order, synthesize) information and, certainly, on
his professional sphere. The last is very
important, because it defines information mode
as professional area can stagnate and there are
no new technologies there or any active changes
that will also predetermine information potential
of the development of the object and the agents
occupied in it.

Let’s introduce the function which
would connect parameters of the agent
processing the information b=f(ky,k,ks,Kn,T,S),
where k; — personal characteristics of the agent
(temperament property, inclination to work with
information), k, — education level, ks — abilities

to digest knowledge (cognitive characteristic of
the agent), Kp, — indicator of combinatory effect
on information  blessings, influencing
information potential, T — technological level
(including the state of stock base), s — the state
of the sector or the scope of activity of the agent
(system qualities, including institutions). Each
indicator in this function changes dynamically
in time. Therefore function b=b(t) is time
function.

Let Q; be relevant volume of
information, Q-general volume, k=Q/Q, Q<Q
— efficiency coefficient of the agent,
information system. A is a non-negative factor,
not equal to zero (free term). It characterizes
information potential of the agent/system when
it possesses very low/zero abilities of the work
with information or the same technological
level or absence of application area of
corresponding efforts regarding application of
information potential. If b=0, the minimum
information potential is equal to A. Parameters
of the agent’s “personal qualities” in function b
will turn to corresponding parameters for the
system — intra-organizational efficiency, the
ability to make decisions, to process
information and etc.

Then, it is possible to present
information potential of the agent/system (1) as
follows:

|

b

Ak

= Ak fakzkaTs) (3)

Q. f(k1l,k2,k3,T,s)
A(=H)
2 | (4)
We will present the parameter
characterizing the efficiency of information
system in the following way:
Ro- (5)

where V| — speed of information processing,
depending on the processability of the work
with information/knowledge; Z — costs of
provision of speed, technological parameter
of the system.

Let’s present the possible change of
information potential of the agent/system
depending on function b and time (Figure 4).
Growth of function b means improvement of
the qualities of the agent/system in the work
with information and knowledge. As a matter of
fact, it is increase of “information” productivity.
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Fig. 4. Change of information potential of the agent/system

With the improvement of the
parameters of the agent/system, which means
expansion of possibilities of work with
information and knowledge, information
potential I(b) increases, that is reflected in
Figure 4 (on the left). It demonstrates increase
of relevant data which the agent owns. But
here the effect of forgetting information is not
considered. It can be strong under conditions
of crisis or any one-moment or short stress of
the agent or the system. Certainly, in that case
growth of information potential will be
slowed down a little or will stop. Information
potential can be invariable, or decrease, as
Figure 4 shows (on the right, branch S refers
to the system). When possibilities of increase
of information potential are exhausted as a
result of function b growth there comes the
moment when they are not improved as the
agent’s qualities have the property of
saturation. At the best they remain the same.
Such effect is characteristic for the systems
with many agents as well. However, the
further growth of information potential is
possible both for the agent, and for economic
systems, as Figure 4 reflects (at the left), but
for the account of information combinatorics
I(Ky). | have not intentionally included
combinatorial coefficient in function b to
separate the influence of various conditions
and effects on the change of information
potential of the agent/system. Certainly,
combinatorial effect for economic system is
considerably higher as this effect for the agent
also depends on his qualities (inclinations),
initial education, and etc. In the system,
where there are lots of agents and there are
varieties of information, combinatorial effect

is manifested with greater force. Change of
information potential for the agent and the
system in time (on the right) is presented in
Figure 4. Information potential of the agent
changes during his life from zero to zero
(death of the agent). Another matter, that it is
not completely lost, and information created
by the agent or its part remains on these or
those carriers. When the system emerges,
information potential is not equal to zero and
it is increased in the process. Periods of
growth stabilization of information with
further growth (line 1;) or decrease of
information potential are possible. Crisis or
stress factors for the system can also cause
decrease of information potential. In
particular, defeat in competition usually
reduces information potential, because the
firm as a system does not have market
information and does not develop in the given
market. Search of other information and other
markets and activity reorientation will mean
additional investments into extension of
information potential after its decrease. But
forming of new behavior strategy can
overcome not only the negative tendency, but
also provide further growth of information
potential that is demonstrated on line I, in
Figure 4 (on the right).

It is necessary to notice, that general
utility of information is an increasing function
in time and it depends on the increasing
volume of information. In relation to relevant
information its general utility increases for the
agent depending on the volume (in the nearest
period of time when it is received), but then it
starts to decrease, as the importance of this
information and the level of its relevance are
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reduced, so the utility also decreases. If the
additional volume of relevant information is
received at this moment (it is necessary to
bear in mind that it is different information in
its content), then such addition can increase
general utility of relevant information, but as
for specifically received information, it is
subject to the same law. At the moment of the
reception the utility increases, information
starts to be used and then this utility
decreases. Certainly, there are such types of
information and knowledge whose utility does
not decrease long enough. Moreover, they
form the basis for further reception of relevant
information.  Such  kinds of relevant
information (knowledge) are adsorbed into
textbooks, and are passed on from father to
son, making the basis for education of the
agents. Mental elimination of such knowledge
or impossibility to assimilate it result in big
losses in the sphere of technics and
technologies as the whole layers of other
information become useless for the agent
because this fundamental knowledge is not
assimilated.

Relevant information  (knowledge)
provides completeness of information of the
agent about the market, competitors, economic
changes (governmental decisions), and etc.
Hence, introducing the efficiency coefficient of
“information system” with reference to the
agent and the system, we have estimation of
information completeness in a general view.
Each type of information is unique, so such
estimation on each type of information is
necessary. We will address to the “dilemma of
the prisoner” according to which the agents
who have committed a crime, do not have
information  about each  other and
interrogations. They are kept in separate prison
cells and are made to make a behavior choice
according to the introduced institutions
determining this choice. They have general
information about their crime, they know what
they have done together and who has helped
whom. They can realize the degree of guilt and
participation of each other, and etc. But they
do not have information relevant to the choice.
As a result, it is known, the dilemma reduces
the situation to the choice when the agents tend
to maximize the utility, but actually they

worsen their choice. Of course, with other
institutions of choice or with other relevant
information the choice would be different.
Hence, information completeness multiplied
on institutional condition of choice defines
well-being of the agents who are choosing.

Neoclassics were not too right,
asserting that for effective outcome of market
functioning the market agents should possess
full information. The quality of choice and
decision-making  directly  depend  on
information completeness, i.e. the degree of its
relevance. Generally, information
completeness which the agent possesses
mismatches the relevant volume of information
which is potentially possible. In other words,
the agent owns a part from possible relevant
information, thereby full information for the
agent P=cQ, — is a part of the relevant
information (c — the degree of completeness or
a part of the relevant information at the agent’s
disposal), where P is the amount (volume) of
relevant information which the agent possess,
and Q, is relevant information which the agent
does not have for whatever reasons.

Proceeding from the presented
correlations, the efficiency will be defined as
follows: k=P/(cQ). If we designate u=P/Q as
information security of the agent (system), the
efficiency of information system k=u/c is equal
to the relation of information security to the
degree (level) of information completeness.

It is easy to notice, that when the
efficiency coefficient the agent k is constant
and the change of this parameter is equal to
zero, there is a correlation when relative
increment of relevant information at the
agent’s disposal is equal to the sum of relative
increments of the degree of information
completeness and the total amount of arriving
information. This statement is equivalent to the
fact that relative change of information
security is equal to the relative change of the
level of information completeness of economic
system. Efficiency is the characteristic of the
economy information potential. According to
this parameter, we can distinguish the modes
of any system information development. These
modes, of course, are determined by the ability
of the system to work with information,
increase and use information potential.
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Modes of information development

important for economy. At the same time,
considering a high variety of the system, each
case of decision-making will be unique or, at
least, original. At the same time the efficiency

coefficient of information system as an

limit or extend the development and make

Efficiency coefficient of information

nlike the agent, decision- decisions possibility.
making institutions at various
levels of hierarchy are

aggregate indicator (in its value) will either

for the economy as well as for the agent can
increase, decrease, or remain invariable. These
three variants of change give some modes of
information development of the economy. Let
us present them in Table and give a short
characteristic (the last column on the right).

Modes of information development of the economy

Efficiency
coefficient of
information

system, k

Volume of
relevant
information
(knowledge), Q,

Total volume of
information, Q

The characteristic of k
change

Mode of information development

Kk increases

Increases

Increases

Increase of relevant
information  outstrips  the
growth of the total volume of
information

Hi-tech development, high combinatory
effect

Decreases

Decreases

Losses of the total volume of
information exceed the losses
of relevant information,
reactive increase of k

Crisis/stressful development at quite
good storage of relevant information,
reduction of information reproduction

Increases

Decreases

Relevant information grows
for the account of better
processing and reduction of the
total volume of information

Increase of processing efficiency at
crisis, conflict/stressful development

Does not change

Decreases

Relevant information does not
decrease, but the total volume
of information is reduced,
reactive increase of k

Efficiency of relevant information
selection does not change at crisis
development, conflict/stressful
development

Increases

Does not change

Relevant  information is
synthesized from the available
volume of information for the
account of the reserves of
combinatorics

Augmentation of relevant information
from the available total volume of
information the supply of which is
stopped due to competitive actions.
Activation of combinatory effect

k decreases

Increases

Increases

The total volume of
information  increases by
more value, than the relevant
information

The  efficiency of  information
processing decreases, development with
the decreasing technological level

Decreases

Decreases

The losses of the total
volume of information is less
than the losses of relevant
information

Crisis development, with technological
losses, and with the loss of data carriers,
or sharp restriction of access to relevant
information and the total volume of
information

Decreases

Increases

Relevant information reduces
against the growth of total
volume of information

Mode of compression of possibilities of
information processing at its growth,
failures in the work of information
systems, technological effectiveness
decrease

Does not change

Increases

Relevant information does
not change at increase of the
total volume of information

The arriving information is not
processed in time due to the decrease of
efficiency or insufficient technological
effectiveness of information processing

Decreases

Does not change

Relevant  information s
reduced at invariable total
volume of information

Exhaustion of educational possibilities,
efficiency decrease of the means of
information processing at restriction of
the supply of the total volume of
information - competitive influence
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The End of Table
Efficiency Volume of
goeffluen_t of _ relevan_t '_I'otal voll_Jme of The characteristic of k Mode of information development
information information information, Q change
system, Kk (knowledge), Q,
k does not Increases Increases Equivalent change Increase of the total volume of
change information covers possible effect of
selection improvement of relevant
information
Decreases Decreases Equivalent change. Reactive | Mode of curtailment of technological

preservation of k at reduction | development (technologies of
of technological possibilities |processing and selection) of relevant

information at general crisis and
reduction of the total amount of
information, that is, processing needs
also reduce, that reactively preserves
the efficiency coefficient of the system

Does not change | Does not change | The volume of relevant
information and the total
volume of information are
kept at one level

The mode of relative information rest

As we see from Table, there are a lot of
modes of information development on the
efficiency coefficient of information system
characterizing its ability to select/receive
relevant information (knowledge). Relevant
information is understood as received/obtained
(created) knowledge or the information
representing increased value relative to the
general information and potentially used in
production and at the solution of other
management problems. Developed information
modes with reference to the economic system
or the agent make up the result of participation
of this agent or system in competition.
Institutions and market forms define each of the
modes, as well as “technological effectiveness”
behavior defines the possibilities to process
information and to receive new knowledge, or
to find new points of application for the
available knowledge from the point of view of
information. The process of generation of new
knowledge is based on combinatory principle
with the account of information accumulation,
conditions of the agents notification and the
agents’ abilities to process information
performing the function of its augmentation
which should not generally be combinatory.

Theoretically and in practice economic
systems are characterized by various
correlations of general, relevant information
and accumulated knowledge. It is their
fundamental difference which is set on the
efficiency coefficient, characterizing the

developed mode of information (technological)
development of economic system. The task of
macro-management is to ensure the transition
of the system from one development mode to
the other which will be characterized by better
information and technological possibilities.
Thus, providing innovations [22] and a new
level of technological effectiveness of
economic system are, first of all, the
organization of information systems of
different type and the appointment. Other
things being equal, the lower are the
transactional costs of their functioning and
management, the higher is the efficiency
coefficient of information and the higher is the
productivity/efficiency ~ of  the  system
management. Certainly, dynamics characteristic
of transactional costs is not enough for defining
of the necessary management model using this
or that information. It is necessary to take into
consideration such parameters of the economic
system as the functioning purposes, the area of
application of the efforts of different elements
and subsystems, functional provision including
information, time of action and the character of
changing influences, stability to internal
mutations and external influences on the
system. These parameters set the dysfunction
of information and economic system and
controlling actions should be aimed at its
decrease. Thus, economic policy should be
oriented not only on the solution of the
problems and substantiation of problems
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statement and methods/tools of their solution.
It should assume the actions on increase of
efficiency of economic policy and its quality
that is achieved by means of defining of arising
dysfunctions and their overcoming. It also
refers to information functions which are being
studied here. It is the dysfunctions of
information causing decrease of information
potential of economic system that reduce
management efficiency and prospects of the
expedient development of the system when
they are accumulated. At first, competitive loss
on information appears, then it will be
transformed to defeat in the markets and
decrease in the general technological
effectiveness of economic system. Taking into
account the considered functions  of
information and development modes of
economic system will allow counteracting the
arising dysfunctions for the account of
regulation (adjustment) of the basic institutions
of economic policy and information
management. The issue of information security
in this case becomes decisive.

Information security of economy
nformation security is associated
with the threat perception and its
elimination by dint of information

tools. Information security threats can be
potential (not accomplished) and fulfilled,
that is the real threat has taken place. It is this
held threat that causes damage and violates
the economic security of the country. While
the event has the status of a potential threat,
there is no damage. Only actions ensure the
realization of the threat from those who can
and/or should carry them out. In order to carry
out actions, there must be a motive, both of
one’s own benefit and of causing damage to
the other side, in order to take it out of the
field of competition. In the course of such
actions, for example, the current operational
parameters of the system deteriorate relative
to the threshold safety indicators. It goes into
a different state, with worse functioning and
competition. This outcome is facilitated by
both exogenous effects and endogenous
policy mechanisms of the country. Their joint
influence may determine each other, and may
be completely independent, which imposes an

imprint on changing the parameters of the
state’s economic security.

Emerging threats, the method of their
generation especially external threats is not
controlled by this state. But whatever it is
[way of generation], threats are basic and
derivative, dependent on basic ones. The
baseline ones persist for a rather long time,
the derivatives change their intensity under
the influence of various circumstances,
including the methods of counteracting the
threats. The combined strength of the derived
threats may be more significant than a single
basic threat. Threats have the quantitative
measurement (in the form of risk and the
expected losses or benefits), as well as the
qualitative measurement (expert assessments).
There may be threats to functioning economic
institutions (rules of economic behavior),
organizations and other structures in the
economy with respect to the management
system (disbalance of the state management
system at all levels — dysfunction of
institutions and management), etc.

For each threat that has come true:

VkZWik — ij ) (6)
where Vi — net losses / benefits of the threat
(Vo — potential threat), equal to the difference
in benefits Wi, and costs Zj, and i=j, that is
the benefits and costs can arise both in one
sector (object), and relate to different, k — the
number of threats is from 1 to N.

Similarly for a potential threat:

Vio=Pik Wik — Pik Zjk - (7)

It is important to note that, ideally, the
economic security risk management system
[23] should eliminate these risks in such a
way as to not only preemptively remove
threats at the level of potential, but also
reduce the costs of existing threats in order to
gain benefits, that is, Wi#0 and what’s more,
Wi>Zj (maximizing net gain). Such an
outcome will completely destroy the
possibility of a planned realization of threats
against a state by third countries. Of course,
the level of autonomy, the low degree of
structural and other dependence increases this
possibility, no matter how controversial it is
regarding the trends of integration into the
world economy, which are presented as a
positive outcome.
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Based on the presented relations, it is
not difficult to write down that:

V. =3V, .V, =3V  H=V -V,

v w; P Wi

1
k W= 2y =

v z PWZ

Thus, the magnitude of the total
losses/benefits for the entire system is
estimated to be real — V, and potentially — V,.
Then the difference of these values (H), is
determined, the structural relations of the
parameters of the basic formula for estimating
the net value of losses/gains are found. Thus,
it is possible to resist risks by reducing the
likelihood, increasing the benefits for other
sectors, activities, agents (a model of using
threats for their own purposes).

The worst situation for the economy is
achieved when the value of V,<0, V<0, that
is, there is damage both potentially and real,
while the actual damage is greater than the
potential damage, that is, V>V,

Imagine the diagram of information
security (see Figure 5).

Vo A
A, .*
B Rt
-°0
D_~0|.4 R
.7 C 3
e
e E
AL~

Fig. 5. Information security loop

In the first quadrant (Figure 5), there
are benefits from existing and potential
threats (V,>0, V,>0), however, in the section
BA, the expected benefits are higher than the
real ones, in the AC segment — the real
benefits are higher than expected. Both
situations are ideal, although the AU line is
better, since the real benefit is higher than
expected. In the third quadrant there is
damage, that is, economic security is
deteriorating. Moreover, in AD, the expected
damage is lower than the real damage, which
suggests that economic security measures do
not work. In line with AE, the expected

damage is higher than real, therefore, the
measures taken to eliminate the risks are more
or less effective. In the second quadrant there
are expected benefits, but real damage, which
indicates the highest inefficiency of measures
in the framework of economic security. In the
fourth quadrant there is an expected damage
(Vo<0), but the benefits are actually V>0,
which indicates the best result of applying
information security measures.

Such the chart should be used when
evaluating information security measures. The
usefulness of the application is determined by
the objectives of the development of
information and security in this area, as well
as in the field of technology development.

The specifics of the “information
economy”’, defined by the properties of
information, as well as features of the
organization of information systems, lead to
systemic social consequences that change the
nature of the interaction between agents.
These consequences of the development of
the information economy include:

— information and computer crimes
(cybercrime), special types of opportunism as
a model of behavior of agents engaged in the
information sector;

— the need for additional costs of
protecting information, preventing crimes on
the Internet, changing legal regulations,
creation of cybersecurity technologies and
cryptographic standards, etc.;

— the speculative nature of the IT
sector, as well as its subordinate nature at the
same time as the self-contained influence on
the economy;

— the emergence of a mode of
dependence on the part of agents, when
information technologies are mastered by them;

— permanent changes and improvement
of information technologies, which requires
tension and additional efforts, which with age
become a significant burden for the agent;

— manipulation of information, the
use of deliberate disinformation or distortion
of information as a form of damage to a
competing party that perceives this
information, and under the influence of this
information can change its behavior in favor
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of the initiators of such informational
influence. This position requires a special
organization of information protection and
information security.

In addition, the social dangers of the
information economy are seen not only in a
possible increase in unemployment, an
increase in some diseases associated with a
slow-moving way of working at a computer,
not only in a new form of inequality, when
individual agents cannot master these
technologies, but also in increasing the
difficulty of choosing information. Solving
this problem will require standardization of
the information sphere and its institutional
regulation, the outlines of which are already
observed. This process is likely to deepen and
expand, which will require consideration of
the information  development  model,
information properties, assessment of the
information potential of the economy, the
multiplication value of information and the
efficiency of the information system. The
presented theoretical development will help in
the future to solve these problems, making the
initial framework for the creation and
application of applied techniques.

Conclusion

umming up, we formulate the

Sconclusions obtained during the

theoretical analysis.

First, the functions of notification,
accumulation of information, as well as three
types of information cumulation set the
parameters of the information potential of the
economic system, ensuring its efficiency with
respect to information.

Secondly, the efficiency of the
information system determines the mode of
information development, which is useful to
take into account when comparing the various
economies and the level of development of
countries. The effectiveness of working with
information and knowledge will determine
future competitive advantages and the
competitive process in the global economy,
and manifestations of this process are already
observed today.

Thirdly, the realization of information
potential in the economy will depend not only
on efficiency, but also on ensuring
information  security, which should be
determined by the ratio of information
benefits and threats, including both existing
and potential threats. To analyze these threats,
the so-called information security loop is
useful, with the help of which it is possible to
determine the worst situation in the
information sense for an economy from a set
of alternative modes of information system
functioning.

Thus, the information economy, in
addition to the multitude of advantages,
reproduces the same, if not more, number of
restrictions, unpredictable social consequences,
diversity of information regimes, which are
determined by various factors. In order to
rationalize the approaches to the analysis of
this complexity in a theoretical sense, some
generalizations and proposals are made here
that lay the foundation for unambiguous
estimates of the number of modes of
information development and their
characteristics.
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VYckopeHHe HaydyHO-TEXHHUYECKOrO Iporpecca M MOCIeAyloliee I[OBCEMECTHOE HCIIONb30BaHUE B
YIipaBJIC€HUN U PAa3BUTHU COLUAIIBHO-3KOHOMHUYECKHUX CUCTEM HI/I(prBI)IX TEXHOJIOTUN SIBUJIOCH magaapMoM i
BO3HHUKHOBCHUA 60J'II)I_[IOFO KOJIMYCCTBA HOBBIX TCOPETHUCCKHUX KOHHCHHI/Iﬁ n HaHpaBJ’ICHHﬁ MOJC/IUPpOBaHUA U
OIICHKM HAaMpaBJICHUN pa3BuTHA Tepputopuit. Hambonee XM3HECHOCOOHBIM HAampaBicHUEM HUGPOBU3AIUH
OTHOILICHUH B COIMAILHO-DKOHOMHYECKHX CHCTeMaX IPECTaBIseTCs KOHLENIUs yMHOro ropona. Llens nanHoro
UCCJICZIOBAHUS 3aKIIO4aeTcs B pa3padoTke M OOOCHOBAaHMM Ha OCHOBE BBISBICHHS KOPPESILIMOHHBIX
3aBUCUMOCTEH MEXIy pe3yJbTaTaMH MPOLECCOB IeHEPAlli HOBBIX 3HAHUIA U HU(QPOBBIMU pPECYpCaMH THIIOJIOTHU
MHCTUTYTOB T€HEPAlU¥ 3HAHUI yMHOTO TOPOJa B YCIOBHAX HU(POBOH SIKOHOMUKH. J{J1 KOIMYECTBEHHON OLICHKH
PE3yJIbTaTUBHOCTH TPOLIECCOB TCHEpallMM HOBBIX 3HAHHMH INpeiokeH mokaszatens «Lludposas ckopoctb
TeHEepalluy 3HAHMI», XapaKTepU3YIOIUH NPUPOCT Pe3YJIBTATHBHOCTH TeHEpAalUHM 3HAHUHA NPH yBEIHMYCHHH
UCTIONB30BaHus IM(poBoro pecypca Ha 1%. AmpoOamms METOAMYECKOTO HWHCTPYMEHTAPHS KOIMYECTBEHHOM
OLICHKH PE3YJIBTaTUBHOCTH IPOLECCOB T'€HEPAlMy HOBBIX 3HAHUH YMHOIO IOpPOZA OCYILECTBICHA Ha BHIOOpKE
CPEIHUX U KPYIHBIX NPEANPHUATHI 0OpabaThIBaroOlIeii MPOMBIIUICHHOCTH T. ExarepuHOypra ¢ 4YUCICHHOCTHIO
3ansaThIX Oosee 100 uenoBek. Ilepmon wmcciemoBanus — 2014-2018 rr. YcraHoBiieHBI (aKTOpbl Pa3BUTHS
HI/I(i)pOBOI‘/’I OKOHOMHKH, OKAa3bIBAaOMIWEC BJIMAHWE HA HWHCTUTYTHI CO3JaHUA HOBBLIX IMPOAYKTOB W HWHCTUTYTHI
CO31aHUsA HOBBIX TEXHOJIOTHI YMHOT0 ropoaa. Honyquo OMIIUPHUYCCKOC MOATBECPKACHUC TOI'0, YTO TaKHUE THUIILI
UPPOBBIX PECYpPCOB, KaK MEPCOHANbHBIE KOMIIBIOTEPHI U CEPBEPHI, MMEIOT YCTOHUNBYIO B3aMOCBSI3b C TAKUMHU
BUJAMH PE3yJIbTATOB MPOLIECCOB IeHEpallMi HOBBIX 3HAHHI, KaK HOBBIC TEXHOJOIWH ¥ HOBBIC NPOAYKTHI. Takue
THITBI TU(POBBIX PECYPCOB KaK MCIOJIB30BAaHUE CETH MHTEpHET M IIMPOKOIONOCHBIH NOCTYyM K ceTn VIHTepHeT B
OpraHU3alHsAX HEe B3aMMOCBS3aHbl M HE OKa3bIBAIOT BIIMSHHS HA MPOLIECCH IeHEPALUK 3HAHUH HMPOMBIIUICHHBIX
NPEaNpHATHIl B yMHBIX ropoaax. [Ipou3BeeHO paclpeaeicHue BBIACICHHBIX B X0€ KOPPEISILUOHHOTO aHAIN3a
MHCTUTYTOB T€HEpallMy HOBBIX 3HAHUH YMHOIO ropojia COTJIaCHO CIIEAYIOIIUM THIAaM: pa3BUTHIN 3 dexTHBHBIH
UHCTUTYT, Pa3BUTHI Hed()(DEKTUBHBIA MHCTUTYT, pa3BHBaromuiics 3((EKTUBHBIH HMHCTUTYT, Pa3BHBAIOIIHKCS
Hed(GEeKTUBHBIIT HMHCTUTYT, (opmupyromuiics HeI(PEKTUBHBIII HMHCTUTYT, WHCTUTYLHMOHAIIbHAS JIOBYIIKA.
IpentoskeHa rpaduyueckas HHTEPHPETALMS PACIPEACICHNS HHCTUTYTOB TeHEPAIlMK 3HAHHUI TPU UCIOJIH30BAHUU
IU(POBBIX TEXHOJIOTHH B KOOPAUHATAX 3(P(PEKTUBHOCTH/YCTOHYUBOCTh. Pe3ynbTarsl MCCIIeNOoBaHHs O3BOJISIIOT
caelaTb BbIBOA O TOM, YTO NPUMCHCHHUC IPUHIUIIOB U H}Ieﬁ UHCTUTYIHOHAJIBHOTO MOACIUPOBAHUA MPOLECCOB
reHepaluy 3HAaHUH YMHOTO TOpoja Mo3BoJsieT (OPMUPOBATh IOJHOLCHHBIE IPOTHOCTHYECKHE MOAEIN
WCIIOJIB30BAaHMS COIMO-TEXHOJOTMYECKUX JPAaifBEpOB Pa3BUTHUS YMHBIX TOPOJOB B YCIOBHAX IM(POBOI
9KOHOMHUKH. [IpeanoxeHHbIH METOAMYECKUI 1MOJX0M K OLEHKE M THUIOJOTH3allMd MHCTHTYTOB YMHOIO TOpoja
MOXKET HOCIYKUTh 0a30i Ui JaJbHEWIIMX Pa3padOTOK B 0OJACTH METOIOJIOTHYECKOTO OOECIeueHHs aHaIn3a
Pe3yAbTaTUBHOCTH M TOBBIIEHUS 3()(EKTUBHOCTH yNpaBieHHs NpOlLeccaMy TI'eHepalud 3HAHWH B YCIOBHSIX
1 pOBOI SIKOHOMHKH.
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Acceleration of scientific and technical progress and the subsequent widespread use of digital technologies
in management and development of social and economic systems have become the basis for a huge number of new
theoretical concepts and trends of modeling and assessment of territory development trends. The concept of a smart
city is believed to be the most sustainable trend of digitization of the relations in social and economic systems. The
object of the study is to develop and substantiate the typology of smart city knowledge generation institutes using the
revealed correlations between the results of new knowledge generation processes and digital resources in terms of
the digital economy. The index “Digital speed of knowledge generation” has been used for quantitative assessment
of the efficiency of the processes of new knowledge generation. The index characterizes the increase of knowledge
generation efficiency with the growth of the use of digital resources by 1%. The methodological tool for quantitative
assessment of the efficiency of the process of the new knowledge generation has been tested on the sampling for
average and large manufacturing enterprises with more than 100 employees and that are located in Ekaterinburg
during 2014-2018. During the research the factors for the digital economy development that effect the new product
development institutes and new technology development institutes of a smart city have been revealed. We have
empirically proved that such types of digital resources as personal computers and servers are significantly related to
such types of new knowledge generation process results as new technologies and new products. And the use of the
Internet and broadband access to the Internet in enterprises are not associated and do not influence the process of
knowledge generation in industrial enterprises in smart cities. Using correlation analysis the institutes of new
knowledge generation in smart cities have been divided into advanced efficient institutes, developing inefficient
institutes, emerging inefficient institutes, and institutional trap. Geographical interpretation of the distribution of
knowledge generation institutes has been suggested when using digital technologies in efficiency/sustainability
coordinates. The research results have demonstrated that the use of the principles and ideas of institutional modeling
of smart city knowledge generation processes allows everyone to form complete predictive models of using social
and technological drivers of smart city development in the digital economy. Further development in the field of
methodological support for the analysis of the effectiveness and efficiency of management of knowledge generation
processes in the digital economy may be based on the method we have suggested to the assessment and classification
of smart city institutes.

Keywords: smart city, digital economy, institutes of knowledge generation, institutional theory, modeling,
innovations, typology, efficiency, forecast, economic development.

BBenenne

Hauane XXIBeka B wmwupe

HaOJII0/IaeTCsl yCTOMUMBAs T€H-

JEeHIUs Trno0aibHON  ypOaHH-
3aIiH, TIPU ATOM TI0 Pa3TMYHBIM OIICHKaM J10-
JI1 TOPOJCKOro HaceneHus K koHuy XXI Beka
coctaBuT Oojnee 80% HaceneHus IUIaHETHL. B
ATUX YCJIOBUSAX MMEHHO TOpOJ CTal IpeaMe-
TOM HCCIIEJIOBATEIIHCKUX HMHTEPECOB 00IIIe-
CTBEHHBIX HayK, OCOOEHHO SKOHOMHYECKOM
Hayku. BeiencrBue pa3BUTHS HOBBIX TEXHOJIO-
T ¥ TOTaIbHON HU(POBU3ALMU B TOPOAAX
HaYajicsd MOMCK MHHOBAIIMOHHEIX ITOAXOJOB K
COYETaHUIO JIBYX BOKHEHIIMX (DYHKIUH KH3-
HENEITCILHOCTH YeJIOBEKa — TaKHX, KaK BO3-

MOXXHOCTH M CIOCOOHOCTH K TPYAOBOM Jesi-
TEBHOCTU U o0ecrieueHrne KoM(popTHOro 00-
pa3a ¥ KadecTBa JKU3HU, 4YTO MPHUBEIO K BO3-
HUKHOBEHHUIO MOHSATUS «YMHBIA TOPOI».
Hcnonp3oBanne 1UGPOBBIX TEXHOIO-
TUi B TOCYJApCTBEHHOM U MYHHUIUMIAIBLHOM
yIpaBICHUH MPHUBEJIO K BOZHUKHOBEHUIO HO-
BbIX COBPEMEHHBIX JOKTPHH Pa3BUTHUSA TOPO-
OB U ypOaHU3UPOBAHHBIX TeppUTOpHil. UH-
HOBAlIMOHHAsA JIOKTPUHA «YMHBIA TOPOI» SIB-
JsieTcsl OAHOM U3 HanboJiee BaXKHBIX JUIS pa3-
BUTHUS OOILECTBA HA OCHOBE IIU(PPOBBIX TEX-
Honorui. B aToll mokTpuHe cuHTE3 WMH)OpP-
MallMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHI
U UHTEIJIEKTYaJbHOTO TMOTEHIMala TepPUTO-
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pun obecrnieunBaeT GOPMUPOBAHUE YCTOWUH-
BOW CBSI3M MEXAY MHIUBUIOM U SKOHOMUKOU
3HAHUU, MO3BOJIAIOIIEH HAWIY4IIUM 00pa3oM
YIOBIICTBOPATHh MOTPEOHOCTH COBPEMEHHOTO
Y TIOCTIEAYIOIINX MTOKOJIEHUH ero >KUTENeH.

IIpoueccnl renepanuu 3HAHUI YMHOT0

ropoaa B ycj1oBusiX IUpoBoOii IKOHOMUKH
aCCMOTPHUM OCHOBHBIE MOIXObI
K TPAaKTOBKE TMOHATUS «yMHBIN
ropoa».

YMHBIN TOPOA — 3TO HHHOBALIMOHHBII
ropoj, KOTOPBIH HCIONIB3yeT MHPOPMALNOH-
HO-KOMMYHHUKAIIMOHHBIE TEXHOJOTHH U JpY-
IH€ CPEeACTBA JJIs YJIYULICHUS] KaueCTBa KU3-
HU, 3()(HEKTUBHOCTH TOPOJICKON NeATeIbHO-
CTH, KOrJa MOTPeOHOCTH CYLIECTBYIOIIETO U
OyAyIUX TOKOJEHUI COOTBETCTBYIOT SKOHO-
MHUYECKOMY, COIHAIBHOMY, SKOJIOTHYECKOMY
M KYJIbTYPHOMY Pa3BUTHIO .

ITo muenuro A. Herscovici, ymHbIii ro-
POJl KaK 3KOHOMUYECKOE TIOHATHUE UCIIBIThIBA-
€T HEJOCTaTOK B psjie IOCIEeI0BATEIbHbBIX
KPUTEPHUEB OLICHKU er0 YPPEKTUBHOCTH, OCO-
OCHHO C TOYKH 3pPEHHSI Pa3BUTHsI B HEM WHHO-
Barui [1].

C apyroil cTopoHbl, YMHbIE TOpoJa —
ri100anpHOE SIBJICHHUE, MTOTOMY YTO OHM pac-
MIPOCTPAHSIIOTCS] BO BCEM MHUPE M MOSIBIISIFOTCS
C pPa3NUYHBIMH B3aWMO3aBUCHUMOCTSAMH Ha
rJ100abHOM YpOBHE [2].

F.P. Appio, M. Lima u S. Paroutis cuu-
TaIOT, YTO «YMHBIC» TOPOJICKUE WHHUIIMATHBBHI
pacnpocTpaHsOTCS BO BCeM MHpe B (heHOMe-
HaJIbHOM TeMIie. VX 1enb cocTouT B TOM, 4YTO-
Obl  YBEMMYUTh  KOHKYPEHTOCIIOCOOHOCTh
MECTHBIX COOOIIECTB C MOMOIILI0 MHHOBAIIUH,
MOBBIIIAs YPOBEHb XU3HU TPaKIaH MOCPE-
CTBOM Pa3BUTHS COLIMATBHBIX YCIYT U YIyd-
LIEHUsI Ka4eCTBa OKpYXKarole cpensl [3].

CoBpeMeHHOe OOIIECTBO, 10 MHEHUIO
TaKUX aBTOPOB, kak V. Baradaran, S. Farokhi
u Z. Ahamdi, Bce ObicTpee cTaHOBHUTCS HUQ-
POBBIM, BCJIEICTBHUE YETO IMEPEeXOa K BUPTY-
QTBHBIM TOPOJIaM SIBIISIETCS HEM30EKHBIM H3-

1 y-Series Recommendations // International Telecommu-
nication Union. Telecommunication Standardization Sec-
tor. Supplement 45. Switzerland: Geneva, 2017.
URL.: https://ww.itu.int/rec/dologin_pub.asp?lang=e&id=
T-REC-Y.Sup45-201709-1""PDF-E&type=items (nara 06-
pamienust: 14.12.2018).

3a TMPUPOCTa HaACEJIeHHs M NpeoOpa3zoBaHUs
YeJIOBEYSCKUX OTHOIICHUH [4].

I[To muenuro J. Anttila u K. Jussila,
YMHBIE TOPOJIa — 3TO Pe3yibTaT MPOSBICHUS
4-i1 TPOMBIILIJIEHHON PEBOJIOLUN U IIPOMBILII-
neHHoctd 4.0, KOTopble MOJPa3yMeBalOT WH-
HOBAILMH, JIy4llee IUIAaHUPOBAHUE, MOBBIIICH-
HYI0 3HeprodpGeKTUBHOCTD, JyUIIHe TpaHC-
MIOPTHBIE PEIICHUS U UHTEIUIEKTYalbHOE HC-
M0JIb30BaHNEe MH(DOPMALIMOHHO-KOMMYHHKAII-
HMOHHBIX TEXHOJIOTUH [5].

[TocTpoeHHbIE HA OCHOBE TEXHOJIOTH-
YeCKUX WHHOBALIMM yMHBIE TOpoJa — CIOXK-
HbIE IKOCHCTEMBI, Y KOTOPbIX €CTh IOTEHLIU-
al, 4ToOBl YNYUYIIUTh KA4eCTBO TOPOICKOM
KU3HU HacejeHus, oOpadaTbIBa€MOCTb HH-
(hopMallMOHHBIX PECYPCOB U YCTOWYUBOCTD
pa3BUTHUS 4YEpe3 CETh JIIOJEH, IMPOLIECCOB U
nauubiX. [To yoexxnenuto J. Macke, R.M. Ca-
sagrande, J.A.R. Sarate u K.A. Silva, nonsitue
«YMHBI TOPOJ» CHOCOOCTBYET Pa3BUTHIO
TE€XHOJOTMYECKUX MHHOBAIMI U OCHOBAHHBIM
HA HHUX MepaM IO TMOBBIIICHUIO KadyecTBa
’KU3HU FOPOJICKOTO HaceJIeHus [6].

YMHBIIA TOpOJ — Bce Oosiee MOIMmysp-
Hasi TeMa B ropoJICKOM 3acTpoiike. OnHako,
HECMOTpPSI Ha YBEJIMYMBAIOIIUKCA DHTY3UA3M
OTHOCHUTENIbHO YHUKAJILHOCTH TOPOJOB, JaH-
HOE IOHATHE COACPKUT B cebe HEKOTOpbIe
npotuBopeunsi. OCHOBBIBAsCh Ha CYILECTBY-
IOIMX aKaJIeMUYECKUX B3IJAAax IO BOIPO-
caM M3SIIECTBa T'OPOJOB M HCCIEIOBAHUSIX
uaHoBanuii, M. Nilssen pasBuBaer THIONO-
THI0 YMHBIX TOPOJICKUX MHUIIMATUB HA OCHOBE
TUIIOB MHHOBALIMM, KOTOPHIE OHM BKJIIOYAIOT.
[Io ero MHeHUIO, TUIOJOTUS WHHOBALUI M
COOTBETCTBYIOIIMX HOBBIX 3HAHWM [JOJDKHA
OBITh CTPYKTYpHUpOBaHa KaK YMHBIM TOpoJ-
CKOM KOHTMHYYM, BKJIIOYasl 4YETBIPE paKypca
WHHOBAIM: 1) TEXHOJIOTMUYECKHil; 2) OopraHu-
3aLIMOHHBIN; 3) COBMECTHBIN; 4) 3KCIIEpUMEH-
TalbHbIN [7].

Kpome TOro, ymHble ropoma — 3TO
CIIO)KHBIE IKOCHCTEMBI CO B3aWMOCBSI3aHHBI-
MU CUCTEMAaMM MU cucteMoil cucreM. Cie-
JOBAaTEIbHO, YIPaBIE€HHUE YMHBIMU TOpOJaMU
JOJDKHO YYMTHIBATh MHTEPECHI BCEX 3aUHTE-
PECOBAHHBIX CTOPOH, pa3HoOOpa3ue mpu-
KJIQJHBIX oO0JlacTeil peanau3alMd MPOEKTOB
YMHBIX TOPOJIOB, Pa3HOPOJIHOCTh MCTOYHUKOB
JAHHBIX W TOBBIIIEHHYIO CJIOXHOCTh YMHBIX
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cucreM. TeM He MeHee, KaKk OTMEYaroT
A. Hefnawy, A.Bouras u C. Cherifi, ouens
MaJIO UCCIIEZIOBAaHUI HAIIPABICHHO HA aHAIU3
3G HEKTUBHOCTH JESITEIBHOCTH YMHBIX TOPO-
JI0B, OTCYTCTBYIOT KOJMYECTBEHHBIE OLIEHKH
UCTOJIB30BAHUS IUPPOBON IKOHOMHUKH B yM-
HBIX ropojax [8].

B pabore /1. HoBukoBa u M. benosa
[I0Ka3aHO, YTO HMEHHO CJOXHas JAeaTelb-
HOCTB Y€JIOBEKa ABISETCS (PyHIaMEHTAIbHBIM
JIEMEHTOM JII00OW SKOHOMHUKH, BKJIIOYas
nudposyro. CrnenoBaTenbHO, Pa3BUTHE METO-
JOJOTMYECKMX  aCHEeKTOB  MOJEIMPOBAHUSA
U(pPOBOI IKOHOMUKH B COBPEMEHHBIX yCIIO-
BUSIX SBISIETCA AaKTYaJbHOM W HEOTIIOKHOM
3agadeit [9].

OnHako, Kak IOKa3all MPOBEICHHBIN
0030p JHUTEpaTypHBIX MCTOYHHKOB, B COBpE-
MEHHBIX 9KOHOMHYECKHUX HCCIIEI0OBAaHUAX BO-
[IpocaM HHCTUTYLHUOHAJIBHOTO MOJIEINPOBa-
HUS IPOLIECCOB TEHEpaluy 3HAHWA YMHOIO
ropoja B yCJIOBHAX MUPPOBON SKOHOMHUKHU HE
yJensercs: JODKHOro BHUMaHusA. B cooTBet-
CTBHH C BBIIIECKA3aHHBIM LIEJIBI0 HACTOSIIETO
HCCIIEIOBAHMs SIBJISIETCS] TOCTPOEHHE TUIIOJIO-
MM WHCTHTYTOB TE€HEpalUU 3HAHWHA YMHOTO
ropoZia Ha OCHOBE BBISBJIEHHUS B3aUMOCBS3U
MEXIy pPE3yIbTaTUBHOCTHIO TEHEpaIi HO-
BbIX 3HaHMH U LHU(POBBIMU PECypcamMH B yM-
HOM TOpOJI€ B YCJIOBUSAX IU(POBU3ALMH KO-
HOMUKH.

N3BecTtHO, 4TO pa3ButHe UUPPOBOI
HSKOHOMHKH KapAMHAIBHO M3MEHWIIO MpaBHiIa
BEJICHUsI OW3HECAa W TOBCETHEBHYIO JXU3HB
YeJI0BEeKa, NPEeAOoCTaBisis OecnpeleeHTHbIe
ycnyru u ynooctsa [10].

B coBpemeHHBIX ycrIoBHSX HaOmona-
eTcsd MHTeHCU(UKAIUS HMCIOJb30BaHUs LU (-
POBBIX TEXHOJOTUH BO BCeX cdepax IKOHO-
Muku. IMeHHO B cepe 1uppoBoii 3KOHOMHU-
KM HaOoaeTcsl HauOOJIbIIUKA MPUPOCT HO-
BBIX IpeAnpusaTuil U padbounx mect. K Takomy
BbIBONy mpuxoaar E. Ansong u R. Boateng B
CBOEM IMITUPUIECKOM HccienoBanuu [11].

Ha coBpemMeHHOM »JTame pa3BUTHUSA
HSKOHOMHYECKUX OTHOLICHUH, MO MHEHUIO
A. Negrea, G. Ciobanu, C. Dobrea u S. Bur-
Cea, TOJIbKO pa3BUTHE LUPPOBONH IKOHOMHKH
n ouudpoBka Bcell MHPOpPMALMH, UCIOIB3Y-
€MOM KOMITaHUSMH U PA3TUYHBIMUA OpraHaMH
BJIACTH, SBJISETCS OCHOBHBIM JIpaiiBepOM

CTPOUTENLCTBA YMHOIO OOIIECTBa B YaCTHO-
CTM M DKOHOMHUKM 3HaHui B meiaom [12].
Nmenno mudpoBbie pecypchl CTAHOBATCS OC-
HOBHBIM HCTOYHHUKOM CO3JIaHHs OOIIECTBEH-
HBIX IIeHHOCcTeM [13].

I[Io w™uenuro /J[.B. EBTaHOBONI M
M.B. TupanoBoii, nudpoBas >KOHOMHUKA —
9TO BO3MOYKHOCTH AaBTOMAaTH3allMU IpOLEC-
COB, OCHOBaHHBIX Ha MH(GOPMAIMOHHBIX TEX-
HOJIOTHSIX, YHOPABJIEHUS XO34MCTBOM. Takum
0o0pa3oM, IMEHHO MTPUMEHEHHUE COBPEMEHHBIX
WH(POPMAIIMOHHBIX ~ TEXHOJIOTUH  SBISIETCS
Haubosnee BaXHBIM (AKTOPOM MOBBIIICHUS
3¢ (GEKTUBHOCTH YIPABICHUS JEATEIBHOCTHIO
SKOHOMHUYECKHUX areHToB [14].

N.B. Cunapymkuna u H.A. Credano-
Ba CUMTAIOT, YTO HHU(POBas IKOHOMUKA — pe-
3yJIbTaT, BOSHUKAIONINHA B KadecTBe A deKra
TpaHC(OPMAIIMOHHBIX B3aMMOICHCTBHI HO-
BBIX  TEXHOJIOTMH B  HMH(OpPMAIMOHHO-
KOMMYHHUKAIIMOHHOW cdepe, OKa3bIBAIOIIMIA
BO3/ICIICTBME HAa BCE OTpaciud COLHAIBHO-
9KOHOMHYECKOM aesreapHocTH [15].

[To muenuto D. Nepelski, y mudpoBbix
TEXHOJOTHI eCTh MOTEHIMaN, YTOObI MOZep-
HU3MUPOBAaTh MHUPOBYKO 3KOHOMUKY. Lludpo-
Bbl€ MHHOBAI[MM, OCHOBAHHbIC Ha HOBBIX 3Ha-
HUSX, MO3BOJISIIOT PEUINTh MHOXECTBO IPO-
65eM U 00ecneuuTh yBeTUUeHUEe IpUObUIA OT
WCIIOJIb30BAHUS  JITaHHBIX, Pa3HOPOIHOCTHU
U(GPOBBIX WHHOBAIIMOHHBIX areHTOB; YITydY-
IIEHHE 3KOCHUCTEMBI; COBEPILIEHCTBOBaHHE
U(GPOBBIX HABBIKOB B MPEINPUHUMATEb-
CKOM KyJNbType; yBeJMueHUe Mmacimradba ¢u-
HAHCHPOBAHUS HOBBIX YYaCTHHUKOB; POCT T€X-
HOJIOTUYECKOM COBMECTUMOCTH U MOBBILLIEHUE
YPOBHSI 3alllUTHl WHTEIJIEKTYyalbHOW COO0-
CTBEHHOCTU. TakuM 00pazoM, UMEHHO LH-
pPOBbIE MHHOBAllUU SIBJISIIOTCS OCHOBOM JUIS
MOJTyYSHHS BBITO/IBI OT BHEAPEHHSI IU(PPOBBIX
TEXHOJOTMIl Ha BCEX YPOBHSX XO34HCTBOBa-
HUS, B TOM YHKCJ€ U MPHU IUIAHUPOBAHUU pa3-
BUTHUS TEPPUTOPHUI U YMHBIX TOpo10B [16].

Taxke HEOOXOAMMO OTMETHTh, YTO
pSI aBTOPOB paccMaTpuBaloT LU(pOBBIE OT-
HOIIEHHS KaK HOBBII SKOHOMHYECKUH WHCTH-
TYT CO CBOMMH OCOOBIMH HOpMamH M MeXa-
Hu3mamu [17].

Kak oTmeudanoch HamMu BBIIIE, OCHOB-
HOM 3aJadyell YMHOTO ropoja SIBJISIETCS pas-
paboTka MeXaHM3MOB BHEIpEHUs HMH(pOpMa-
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MOHHO-KOMMYHUKAIIUOHHBIX PELIEHUN IS
MOBBIIICHUS] YPOBHS KU3HU HACENEHUs TO-
pona [18]. B 3Toit cuTyanuu ymMHBIA ropon
MOXHO OIKCaTh CICAYIOIIUMU WHIUKATOpa-
MHU: YMHBII MEHEI)KMEHT, YMHas 3KOJOTHUS,
YMHBIE KOHOMHKA U MOOWJIBHOCTH Hacele-
Hus ropoja [19].

A.R. Kobayashi, C.T. Kniess, F.A. Serra,
R.R. Ferraz u M.S.Ruiz moguepkuBaioT, 4To
ropojia JOJKHBI IMETh TPEH]] Ha YCTOWYUBOE
pa3BuTHE U OOeCreuynBaTh BHICOKUI YpOBEHb
KU3HU HACEJIEHUs Topo/ia, HCHOJbB3Yys IIpU
3TOM HH(OpPMALMOHHBIE U LU(POBBIE TEXHO-
JIOTUU JJIs1 KOHTPOJISL 32 UCIIOJIb30BAaHUEM pe-
cypcoB [20]. B To xe Bpemsi OHM HE mpejia-
Taf0T WHCTPYMEHTAPUH WIU METOJI0JIOTHIO
KOJIMYECTBEHHOM OLIEHKU IPOLIECCOB pa3BU-
THS YMHOT'O TOpOJa.

B cBoem wuccnenosanuu Z. Allam u
Z.A. Dhunny npuxomsiT K BBIBOIY, YTO B TO-
poliax Bce OOJIbIIE HUCIIONIB3YIOTCS CHEeIalIN-
3UpOBaHHbIC TEXHOJOTHMH B LENSAX PELIUTh
poOJIEMBI, CBSI3aHHBIE C OOIIECTBOM, DKOJIO-
rueit, Mmopdonorueid ¥ MHOTUMHU JIPYTHUMH ac-
nekramMu. OIHaKO CTUMYJIMPOBATH YKOHOMU-
YeCKUI POCT yMHBIE TOPOJa MOTYT TOJBKO
MIOCPEACTBOM DPa3BUTUSL HHTEIIEKTYaJbHOTO
KamnuTajga W TOBBIIIEHUS PE3yIbTaTUBHOCTH
reHepalny HOBBIX 3HaHui [21].

HccnenoBaTenu yMHBIX TOPOJIOB B Te-
YCHHWE JBYX IOCICIHUX JCCATHICTHH, TI0
muenuto  S.M.E. Sepasgozar, S. Hawken,
S. Sargolzaei u M. Foroozanfa, npencraBuiu
YMHBIE TOpOJia KaK ropoja, CTpeMsIIuecs K
Pa3BUTHIO HOBBIX TEXHOJIOTHHA M obecriede-
HUIO Ha 3TOI OCHOBE HOBOT'O KayecTBa KU3HU
HACEJICHUS,—TIPU 3TOM HAJIUYHE JIOKAJTHHBIX
KYJIbTYPHBIX Pa3IHuuii HE TMPUHUMAJIOCh BO
BHUMaHUe. B CBsI3M ¢ 3TUM OBUIM BBIJCIICHBI
clenyoomye 3a1auu: 1) BEIOOp U3 MHOXKECTBA
TII00ATBHBIX TEXHOJIOTUH TEX, KOTOPBIE KOP-
PECTIOHTUPYIOT KYJNBTYpE JKUTENIeH Topoja;
2) MHCTUTYIIMOHAJIbHAS  aJlalTallisl JTaHHBIX
TexHosoruil; 3) addekTuBHOE NpUMEHEHHE
TaKUX TEXHOJIOTUH B yIpPaBICHUH YMHBIM TO-
ponom [22].

Uccnenosanne G.F. Camboim, P.A. Za-
wislak 1 N.A. Pufal mocssiteno packpsITHIO U
OTIPEJIEJIEHUIO BEAYIINX 3JIEMEHTOB, KOTOpbIE
JIeTIaf0T TOPOJ] YMHEE, YCTAHOBJICHHBIX Ha OC-
HOBE aHAJIM3a JINTEPATypbl, HHTEPBHIO C JKC-

nepTaMu M SKCIEPTH3€ YMHBIX TOPOJCKUX
npoektoB (Amcrepaam, bapcenona, Jlucca-
O0oH, Bena). Pe3ynbTaThl mokasbIBaloOT, 4TO
YMHBI TOpOJA — rOpOJCKas MHHOBALIMOHHAS
9KOCUCTEMa, OCHOBaHHas Ha HOBBIX 3HAHUAX
C YYETOM B3aUMOJICHCTBUS U COTPYIHUYECTBA
Pa3IUYHBIX 3aUHTEPECOBAHHBIX CTOPOH, C IIe-
JBIO Y/IOBJIETBOPEHHS MMOTPEOHOCTEH €ro Ku-
Tenei, obecrieueHHass THOKOW HWHCTHTYIIMO-
HaJbHOM  CTPYKTYPOH, HHTEIrPUPOBAHHO-
YYacCTBYIOIIEH MOJEJbIO YIpaBieHUs, IUQ-
poOBOil 3eneHol HMHPPACTPYKTYpOH U (YyHK-
[IUOHATIBHBIM FOPOJICKUM MPOESKTUPOBAHUEM C
pa3HOO0pa3HBIMU YAOOCTBAMH U CPEJICTBAMHU.
VY4yeHble MPUXOAAT K BBIBOAY, YTO HWMEHHO
HOBbIE 3HaHMSA, 00ECIICUYCHHBIE COOTBETCTBY-
IO  MHCTUTYUHOHAJIBbHOM  CTPYKTYPOU,
MO3BOJIAIOT JenaTh ropona ymuee [23]. Heo6-
XOJUMO OTMETHTb, YTO OIMCAHHBIE BBIIIE HC-
CIIeZIOBaHUS HE MpeyiaraloT Kakoi-mbo kaue-
CTBEHHOM WJIM KOJMYECTBEHHOH OLIEHKU JIMOO
UHCTUTYTOB, JINOO MHCTUTYIIMOHATIBHOU CTPYK-
Typbl YMHOI0 ropoza. B 1o ke Bpemsi UMEHHO
3¢ deKTrBHAsS WHCTUTYIIMOHAJbHAS CTPYKTypa
YMHBIX TOpPOJIOB OOecneurBaeT LeIeHanpaB-
JICHHOE U CUCTEMHOE UX Pa3BUTHE.

I[To muenuto E. Ismagilova, L. Hughes,
Y.K. Dwivedi u K.R. Raman, ymusrii ropoa —
3TO TOpOJl, OCHOBAHHBIA MPEXAE BCEro Ha
3HAHUAX, YTO TOATBEP)KIACT IPOBENECHHOE
MMHU HUCCIIEJJOBaHME: B TOPOAAX, B KOTOPBIX
OCYILIECTBIISIETCSl TE€HEpalysl HOBBIX 3HaHWU
XO3SICTBYIOIUMU CYOBEKTaMHU, MPOUCXOJUT
OIIEPEKAIOIIEE PA3BUTHE KAYECTBA U yCIOBUM
XKU3HU HaceneHus. [IpuueM OCHOBHBIM pe-
CYypCOM T€Hepaluyu 3HaHW B YMHOM TOpPOZE
SBIAIOTCS 1U(pOoBbIE W HUH(DOPMALMOHHO-
KOMMYHUKAIMOHHbIE TexHosoruu [24]. On-
HaKO B JJaHHOM HCCJI€IOBAHUN HE paccMaTpu-
BAlOTCS BONPOCHl KOJINYECTBEHHOM OLIEHKH
MPOIECCOB I'€HEPALIMU 3HAHUM.

Takum o0pazom, sl aHAJIU3a MPOLEeC-
COB TEHEpaluy 3HaHUN B YMHOM TOpoJie B
YCIOBUSIX IU(POBOH SKOHOMUKH HEOOXO0AUMO
pa3paboTaTh HHCTPYMEHTapuil SKOHOMHUYE-
cKoro MojenupoBanus. Ha coBpeMeHHOM 3Ta-
e pa3BUTHS SKOHOMUYECKOW HayKu Hanbosee
YHHUBEPCAIbHBIM MHCTPYMEHTOM MOJIEIIMPOBA-
HUSl TPOIIECCOB TIeHEepaluy 3HAHWHA YMHOTO
ropoJia B YCIOBHUSAX IIM(PPOBON SKOHOMHKH SIB-
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JII€TCSl METOJIOJIOTMYECKUN anmnapaT WHCTUTY-
[IMOHAILHON SKOHOMUYECKOU TEOPHUU.

[IpoBeneHHbII aBTOpaMu TEOpETHYE-
CKMM aHaJIM3 BONPOCOB IE€HEpalMy 3HAHUU B
YMHBIX TOPOAAX B YCJIOBHSIX LU(POBOH SKOHO-
MUKH [T03BOJIWJ CAENATH CAEAYIOLINE BHIBOIBL.

Bo-niepBbIX, MMEHHO yMHBIE TOpoOJa
IIPAKTUYECKH €IMHOIJIACHO IPU3HAIOTCA Yde-
HBIMM BCEr0 MHpa KaK OCHOBHOE HalpaBJICHUE
pa3BUTHSL COLUAIBHO-3KOHOMUYECKUX OTHO-
LICHUH.

Bo-BTOpBIX, HOBbIE 3HAHUS U IPOLEC-
Cbl T€HEPALIMY HOBBIX 3HAHWUU SIBIISIFOTCS] BaX-
HeWmmMu  akTopamu, 00eCHeYNBAIOIIIMU
pa3BUTHE YMHBIX TOPOJIOB.

B-TpeTbux, Ha CErOAHSIIHUNA JCHb B
MHUPOBOM HAyYHON SKOHOMHUYECKOM JIUTEPATY-
p€ OTCYTCTBYIOT KOJMYECTBEHHBIE OLICHKH
IIPOLIECCOB Pa3BUTHUSI YMHBIX TOPOJIOB B yCJIO-
BUSX HU(POBU3ALIUU TOPOJICKOTO XO3SHUCTBA.

Takum 00pazoM, C 1eNbI0 pa3paboTKu
WHCTPYMEHTapusi KOJIMYECTBEHHOW OLIEHKH
Pa3BUTHUSI yMHBIX TOPOAOB B YCIOBUSIX HUDPO-
BOM SKOHOMHUKM NpeIiaraercsi aBTOPCKUM
MOJIXOJ K PELIEHUIO JAHHOM Ipo0seMbl Ha Oc-
HOBE IIOCTYJIATOB HMHCTUTYLIMOHAIBHOM 3KO-
HOMUYECKOU TEOPHUH.

IIpoueaypa ucciienoBanus

€TO0JIOTHYECKYI0O ~ OCHOBY

IIPOBEIEHHOIO  HMCCIIE0BA-

HUSl COCTaBUJIM JTaHHBIE M-
MIUPAYECKOT0 IKOHOMHUYECKOTO MCCIIEJOBAHNS,
OCYILIECTBJIEHHOTO Ha KPYIHBIX U CPEAHUX 00-
pabaThiBarolMX MpeanpusaTusx r. Exatepun-
Oypra ¢ 4MCIEHHOCTbIO 3aHAThIX Oozee 100
YeJIOBEK.

B xone amnupryeckoro ucciaenoBaHus
cobupanace nHpopMalMsi O JUHAMHUKE 00be-
Ma HCIOJB30BaHUS LU(PPOBBIX PECYpCOB U
JUHAMUKE T[OJIYYEHHUS HOBBIX pPE3YJIbTATOB
MHTEJJIEKTYaJIbHOM JIESTENIbHOCTH 3a MOCIIeI-
Hue 5 net B nepuof ¢ 2014 no 2018 rr. Beero
B HCCJIeIOBaHUMU NpuHsII0 yyactue 110 npen-
MIPUATUN.

C 1enpio OLEHKU BIUSHUS MPOLECCOB
U(POBOI SKOHOMHKH Ha MPOLIECCHI TeHepa-
MM 3HAHWA Ha BBIOPAHHBIX MPEITPUITHIX
oOpabaTbIBarolieil MpoMbIlIUIeHHOCTH T. Exa-
TepuHOypra ObIJIO MPOBENEHO HMHTEPBBIOMPO-
BaHUE TOI-MEHEIKEPOB JAaHHBIX IPEIIpPHUs-

TUi. B X0/1e MHTEPBBIOMPOBAHUS TPOBEPSITUCH
CIIETYIOIINE TUITOTE3BL:

— CYLIECTBYET 3aBHCUMOCTb MEXIy
JUHAMUKOM MCIIOJIb30BaHUsI LU(POBBIX pe-
CYpcOB M JMHAMUKON pe3yJIbTaTUBHOCTH
IPOLIECCOB MeHEPaLUU HOBBIX 3HAHW;

— YBEIMYEHHE HCMOIb30BaHUS LU(D-
POBBIX PECYpPCOB NPUBOAUT K YBEIUYCHHUIO
pe3yabTaTOB reHepallui HOBBIX 3HAHMIA;

— pa3nu4Hble THUMBl IHU(POBBIX pe-
CYPCOB IO-pa3HOMY BIHSIOT HA PE3yJIbTaTHUB-
HOCTb Pa3JIMYHBIX TUIIOB HOBBIX 3HAHUII.

1 ananMs3a NaHHBIX C LIEIBIO BEPU-
(¢uKanuy TUIOTE3 aBTOPAMHU HCIOJIB30BAICS
KOPPEISUUOHHBIA aHAJIN3, KOTOPBIM MOKa3bl-
BaeT B3aUMOCBA3b JABYX M 0Oojiee BETUYUH.
Bennuuna koaddunmeHTa KOppensuuu  OT-
pa’kaeT CHJIbl CBSI3U MEXAY psiiaMi JaHHBIX.
IIpu ouenke cuibl cBs3u KO3 PumEeHTOB
KOPPEIALUN UCIONb3yeTcst mKana Yemmoka'.
Jlana aBTOpCKasi TPaKTOBKA JaHHBIX 3Haye-
HUM K03 duLmeHTa Koppensuuu Ha OCHOBE
UCTIOJIb30BaHUSI HMHCTPYMEHTApusi HHCTHUTY-
IIMOHAJILHOM 3KOHOMHYECKOM TEOpUH K 3BO-
JIOIMH PA3BUTUS WHCTUTYTOB M UX Kade-
CTBEHHOM XapaKTepUCTHUKE B acHEeKTe H3yya-
€MBIX MTPOIECCOB IeHepaIH 3HAHUI:

1) 6ompiie 0,75 — pasButas, ycToidu-
Basi CBSA3b (Pa3BUTHIA YCTONYMBBINA HHCTUTYT);

2) or 0,5 mo 0,74 — usmensromasics,
HeyCTOWunBasi CBS3b (pa3BUBAIOLIUIICS HMH-
CTUTYT);

3) or 0,25 mo 0,49 — yactuuHas, He-
ycToiiuuBas cBs3b (popmupyromuiics HH-
CTUTYT);

4) menee 0,25 — oTcyTCTBHE CBS3HU (MH-
CTUTYIIMOHAJILHAS JIOBYIIIKA).

Jis aHanu3a BIUSHUS TUQPPOBBIX pe-
CYpCOB Ha TPOIIECCHI TEHEPAIlUN 3HAHUI aB-
TOpBI MpeasaraloT UCMOIb30BATh MOKA3aTelb
un(poBON CKOPOCTH NeHepalliy 3HaAHHM, pac-
CUMTBIBaEMBI 1O clieayromiel popmyse:

Vdij = oKi/0Rdj,
rae Vdij — mudposas ckopocts reHepanuu i-
IO TUIIA 3HAHWUH MPU MCIOJIB30BAHUU J-TO TH-
na udpoBOTo pecypca;

! Muxanan M.B., Kapnenko H.B. DKOHOMETpHKa: ydeo.
nocooue. M.: MI'YTIC (MUUT), 2016. Y. 1. ITapras pe-
rpeccust. C. 10.
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OKi — mpupocT I-ro TUMa 3HaHUS;
ORdj — mpupocrT j-ro 1udpoBoro pecypca.

Kak cnemyer w3 Qopmynbl, eciu
Vdij>1, To 3TO O3Ha4YaeT, YTO YBEIUYCHUEC
mudpoBoro pecypca Ha 1% NPUBOIUT K U3-
MEHEHUIO Pe3yJbTAaTHBHOCTU MPOIECCOB TIe-
Hepaluu 3HaHui Oosee yeM Ha 1%, cienoBa-
TEJIbHO, TMPHUPOCT HOBBIX 3HAHHM OIEpexaeT
POCT HCIOJIb3YeMbIX HU(GPOBBIX PECYPCOB.
JleaTenbHOCTh 1O TEHEpald 3HAaHUH, IM0-
CTpOCHHAs TakUM OOpa3oM, cyHuTaercs 3¢-
(eKTUBHOM.

Ecmu 0<Vdij<1, to 310 HedhDeKkTHB-
HbIi MHCTUTYT, KOTJa NpPU YBEIUYCHUU HC-
noiik30Banus 1HdpoBoro pecypca Ha 1%
MPUPOCT HOBBIX 3HAHHUHA MPOMCXOIUT MCHEE
yeM Ha 1%.

Ecmu Vdij<0, T0o 3T0 0O3Ha4aer, 4TO
yBeMueHue U(poBOro pecypca HE IPHUBO-
JUT K YMEHBIICHUIO PE3yJIbTAaTHBHOCTH TIPO-
LIECCOB T'€HEpPALlMM HOBBIX 3HaHUU. Jlpyrumu

CIIOBaMHM, JI€ATENILHOCTh IO TeHepaluu 3Ha-
HUH, IOCTPOEHHAs TAKKMM 00pa30M, HAXOJAUTCS
B COCTOSIHUM UHCTUTYLIMOHAILHOU JIOBYIIKH.

Takum obOpazom, mUQPpPoOBasi CKOPOCTh
reHepaluu 3HaHUM — 3TO KOJIMYECTBEHHBIN
MOKa3aTelb, XapaKTEPUIYIOUIUN MPUPOCT pe-
3yJlbTATUBHOCTH IPOLIECCOB T'€HEpalUU 3Ha-
HUW TIpU yBEIUYCHHUH HCIIOJIb30BaHUS I (-
poBoro pecypca Ha 1%.

[anee mnpencraBuMm pe3yiabTaTbl HC-
ClIeIOBaHMs M pa3pabOTaHHYIO Ha MX OCHOBE
TUIIOJIOTUIO HHCTUTYTOB T'€HEpaIliy 3HAHU.

Tunosoruss MHCTUTYTOB I'eHepPalluH
3HAHMUI

pe3ynbrare MIPOBEJICHHOTO

WCCJICIOBAHMS TIOJYUYEHBI Clie-

JIYIOIIUE TIapHBIE KOPPEISLH-
OHHBIE 3aBHUCHUMOCTH MEXIY BHJIaMU HOBBIX
3HAHWW ¥ IPUMEHECHHUEM HU(POBBIX TEXHOJIO-
TUH, IpeicTaBlIeHHbIe B Ta0I. 1.

Taonuua 1

Koppensiunonnbie 3aBUCUMOCTH U IU(POBBIE CKOPOCTH IreHePAlMH HOBBIX 3HAHM I
OT IpUMeHsIeMbIX I (PPOBBIX TEXHOJIOTHil

Pe3yabTaT, BUJ HOBBIX 3HaHU¥ (Y)

. . HoBble npoayKThHI HoBble TeXHOJI0ruH
Hopwma, Bo3aeiicTByomuii paxrop (X) Linposas Lngposan
Koppessiun CKOpOCTh Koppesmus CKOpOCTh
IlepcoHanbHBIE KOMIIBIOTEPHI 0,91 5,31 0,95 4,79
CepBepsl 0,84 3,29 0,82 3,17
JlokansHEIE CETH 0,78 0,95 0,79 1,75
I'nobanbHbIE CETH 0,61 0,73 0,57 1,09
Hcnonp3oBanue cetd IHTEpHET B OPraHU3aIHsIX 0,31 0,31 0,44 0,34
[IMpOKOMONOCHBIH AOCTYI K ceTH HTEpHET B 0,00 012 0.12 019
OpraHM3aIfsX

W3 apanmmsa qa"gHeIX Ta0IUIBI 1 MOX-
HO cZieNlaTh BBIBOJ O TOM, YTO BCE TpU pado-
yye TUnoTe3bl noiarBepaunianck. CooTBer-
CTBEHHO Ha OCHOBE IOJIyYEHHBIX IMIMpHYE-
CKHX JaHHBIX MOYKHO C()OPMYIUPOBATH TUIIO-
JIOTUIO UHCTUTYTOB M€HEPALIMH 3HAHUN YMHO-
ro ropoja.

B nepByto ouepesib, UHCTUTYTHI ObLTH
pa3aesieHbl Ha 3 TPYIIbL: pa3BUThIE HHCTUTY-
Tl — 9TO MHCTUTYTHI, Y KOTOPHIX HAOII0/1aeT-
Cs yCTOWYMBasi TIOCTOSIHHAs B3aUMOCBS3b
MEX/1y U3MEHEHUEM HCIOIb3YEMBIX PECYPCOB
U TOJy4aeMbIM pe3yibTaToM, T. €. Koddpu-
ueHT koppemsiuuu 6omsie 0,75. PazBuaro-
IIMECs] UHCTUTYThI — 3TO UHCTUTYTHI, Y KOTO-
pPBIX B3aMMOCBSI3b MEXIy H3MEHEHHEM HC-

MOJIb3YEMBIX PECYPCOB U MOJyYaeMbIM pe-
3ylbTaToM HaOdrofaeTcss B OONBIIMHCTBE
CIIy4aesB, T. €. KOOP(PUIIMEHT KOPPEISIUU CO-
crasiser oT 0,5 mo 0,74. @opmupyroumecs
WHCTUTYTBl — 3TO MHCTUTYTBHI, Yy KOTOPBIX
B3aMOCBS3b MEXAY M3MEHEHHEM HCIIOJIb3Y-
€MBIX PECYpCOB U MOJYyYaeMbIM PE3yJIbTaTOM
TOJIbKO HAaYMHAeT HAOMI0AaThCs M TOATBEp-
KJAaeTcs MEeHee 4YeM B IIOJIOBUHE CIy4aes,
T. €. KoapuuueHt koppemsuu ot 0 go 0,49.
B nanpHelmeM B KaX10M Ipynie HHCTUTYTOB
B 3aBUCHMOCTH OT LU(PPOBON CKOPOCTH ObUIN
BbIIeNIeHbl A (PexTrBHBIE U HedP(EKTUBHbBIE
UHCTUTYTBL. DQQPEKTUBHBIMU SBISIIOTCA T€
WHCTUTYTHI, B pe3ysibTaTe (PYHKIHOHUPOBA-
HUS KOTOPBIX MPHUPOCT PE3YyIbTATUBHOCTH
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TCHEpalliy HOBBIX 3HAHWHA 3HAYMTEIHHO BHI-
1€, YeM YBEIMYCHUE KOJHUECTBA IIUPPOBOTO
pecypca, T.e. YBEIMUYCHHE WCIOJIb30BAHUS
udpoBoro pecypca Ha 1% HOpUBOIUT K yBe-
JUYEHUIO pe3yJIbTaTOB T'CHEpAIlMd 3HAHHN
Oompire yem Ha 1%, cOOTBETCTBEHHO mU(pPO-
Bass ckopoctb Oombiie 1. HeaddekTuBHbIi
WHCTHUTYT, KOT/Ia MPU YBEITUYCHUU UCIIOIB30-

BaHusa 1upoBoro pecypca Ha 1% mnpoucxo-
JTUT TIPUPOCT HOBBIX 3HAHWU MEHEE YeM Ha
1%, 3HaueHne nUPppPoBON CKOPOCTH HAXOTUT-
cs B tuanazone ot 0 1o 1. OtaenbHo ObLT BBI-
JIeJIeH ciay4yail MHCTUTYLUMOHAIBHOW JIOBYIII-
KM, Korja IuQpoBas CKOPOCTb MMEET OTPH-
naTelnbHOe 3HaHUEe. Pe3ynbTaThl THUIIONIOTH3a-
LIUY UHCTUTYTOB TPE/ICTABJICHBI B Ta0M. 2.

Ta0nuua 2

TunoJjiorust HHCTUTYTOB IréeHEpalnumn 3HAHMH IpHU UCIT0JIB30BaHUMN III/I(l)pOBLIX TEeXHOJIOT Uil

Tun uacTuTyTa

HaszBanue HHCTUTYTaA

Pa3Buthlii 3 HheKTHBHBIA HHCTUTYT

Co3naHre HOBBIX NMPOAYKTOB IOCPEACTBOM MEPCOHATIBHBIX KOMIIBIO-
TEpOB.

Co3naHre HOBBIX TEXHOJIOTUH MOCPEACTBOM MEPCOHANBHBIX KOMIIBIO-
TEpOB.

Co3zaHue HOBBIX MPOAYKTOB Ipu ydyactuu cepsepo UKT.

Co3iaHue HOBBIX TEXHOJIOIHH npu yuactuu cepsepoB UKT.

Co3aHre HOBBIX TEXHOJOTHH ITOCPEICTBOM HNPHUMEHEHUS JIOKAIBHBIX
ceTei

Paspursiii He3(h(HEeKTUBHBIN HHCTUTYT

Co3naHre HOBBIX MPOIYKTOB IOCPEACTBOM IMPHUMEHECHHS JIOKATBHBIX
ceTen

PasBuBarommiics 3 )eKTHBHBIA HHCTHTYT

Co3aHre HOBBIX TEXHOJIOTUH TOCPEICTBOM IPIMEHEHUS TII00ATEHBIX
ceTen

PaspuBarommiics Hea(h(HEeKTUBHBIA HHCTUTYT

Co3naHre HOBBIX MPOTYKTOB MOCPEIACTBOM MPHUMEHEHHS TII00aTbHBIX
ceren

®opmupyromuiics: HedpHEeKTHBHBIN
HHCTUTYT

Co3gaHre HOBBIX IMPOAYKTOB C MCHOJb30BaHHMEM ceTH MHTepHET B
OpraHu3aLusX.
Co3naHre HOBBIX TEXHOJIOTHH C HMCIOJb30BaHHEM ceTH MHTepHeT B
OpraHu3alusax

I/IHCTI/ITyHI/IOHaHLHaH JIOBYIIKa

Co3aHre HOBBIX IPOIYKTOB C HCIIOJB30BaHUEM IIMPOKOIOIOCHOTO
nocryna k cetd IHTepHeT B opraHu3anusix.
Co3gaHre HOBBIX TEXHOJOTHH C HCIIOJIB30BAaHUEM IIHPOKOIOIOCHOTO

JA0CTyla K CETH I/IHTepHeT B OpraHu3anusax

B Tabmune 2 npeacrasieHo pacnpese-
JICHWE BBIJENICHHBIX aBTOPAMH WHCTUTYTOB
reHepalMyd HOBBIX 3HAHUM yYMHOro ropoja B
YCTIOBUSIX IU(PPOBOH SKOHOMHKH IO WX TH-
nam: pa3BUTHIN 3(pPEeKTUBHBIN UHCTUTYT, pa3-
BUTBHIH HEI((EKTUBHBIN HMHCTUTYT, pa3BHUBa-
fouMics 3¢ (GeKTUBHBIA HHCTUTYT, pa3BUBa-
folmiics HeAQPEKTUBHBIA MHCTUTYT, (POpMHU-
pytomuiicss Hed((eKTUBHbIM HHCTHTYT, WH-
CTUTYIIOHAJIbHAS JIOBYIIIKA.

Ha pucynke mnpencrasiena rpaduuye-
CKasl WHTEPIIPETaIsi PacipeieeHUus] HHCTH-
TYTOB I€HEpaluy 3HAHUN MPU HCIIOIb30BAaHUU
UQPPOBBIX TEXHOJIOTUH B KOOPAMHATAX Q-
(EeKTUBHOCTB/YCTOHUUBOCTD.

CornacHo pPHUCYHKY MOXHO CJenaTh
BBIBOJI, YTO HAa CETOTHSIIHUN JIeHb WHCTUTY-
[UOHANbHAS CTPYKTypa TeHepaluu 3HaHUi
YMHOTO TOpPOZa B YCIOBUSX MU(POBOH IKOHO-
MUKHU HAXOJUTCS B COCTOSIHUU ()OPMUPOBAHUSI.
Tonpko 50% wuHCTUTYTOB sIBISIFOTCS A dek-
TUBHBIMU. [Ipy 3TOM HEOOXOIMMO OTMETHUTH,
9TO JaKe Ha dTare (GOPMHUPOBAHUS HHCTUTY-
[MUOHAIBHOM CTPYKTYphl TEHEpaluu 3HaHUI
YMHOTO TOPOZa B YCIOBUSX MU(POBOH IKOHO-
MHUKH BO3HUKJIM MHCTUTYIIMOHAILHBIC JIOBYIII-
KH, 9TO B IIEPBYIO OYepeib TOBOPUT O HEOOXO0-
TUMOCTH ayJWTa HCIOIb3YEMBIX PECypCOB,
TUTAHOB M CTPATETHH Pa3BHUTHS MPOIIECCOB Te-
HepaIuy 3HAaHUH YMHOTO TOPO/a.




E.B. Ilonos, M.B. Baacos

1 1 verobumesii
L]
0,9 ®1
o3
He i - .
e3dherTUBHbIN 0,8 de ®5 3dderTMBHBIN
0,7
0,6 ®3
e 7
0,5
® 10
0,4
0,3 ®9
0,2
12
ofe 11
0
-1 ] L 2 3 4 5 6

HeycToiumebii

Pacnpeueneﬂue HHCTUHTYTOB IreHepaunumn 3HAHUHA IPpHA UCIIOJIB30BAaHUHU Ill/l(l)pOBbIX TEeXHOJIOT Uil

B KOOPANHATAX «3(PPEeKTUBHOCTH/yCTOHIHUBOCTH» *

* 1 — CoznaHue HOBBIX IPOSYKTOB IOCPEACTBOM IIEPCOHANBHBIX KOMIBIOTEPOB. 2 — Co31aHNe HOBBIX TEXHOJIO-
THI TIOCPEACTBOM MEPCOHANBHBIX KOMITBIOTEPOB. 3 — Co3aHre HOBBIX MPOAYKTOB Mpu yuactuu cepsepoB UKT. 4 — Co-
3aHMe HOBBIX TexHoJoruit npu ydactuu cepBepoB UKT. 5 — Co3naHue HOBBIX TEXHOJOTHH MOCPEICTBOM MPUMEHEHHS
JIOKaNbHBIX ceTei. 6 — Co3maHue HOBBIX MPOIYKTOB IMOCPEICTBOM IPHUMEHEHUS JOKAIbHBIX ceTel. 7 — Co3aHnue HOBBIX
TEXHOJIOTUI TIOCPEACTBOM IIPUMEHEHHs II00anbHbIX ceteld. 8 — Co3aaHne HOBBIX MPOAYKTOB MOCPEACTBOM MPUMEHEHHS
rinobanbHbIX ceTei. 9 — Co3aaHne HOBBIX MPOAYKTOB C UCIONb30BaHUEeM ceTu MHTepHeT B opranmzarusax. 10 — Co3znanue
HOBBIX TEXHOJIOTHH C HcIob30BaHUEM ceTu MHTepHeT B opranusanusax. 11 — Co3naHue HOBBIX NPOAYKTOB C UCIOJIB30-
BaHMEM HIMPOKOIOJIOCHOrO JocTymna Kk ceTh MHTepHeT B opranmsanusx. 12 — Co3jaHue HOBBIX TEXHOJIOTHI € HCIOJNB30-
BaHMEM IIMPOKOIOJIOCHOTO JOCTYINA K ceTH MIHTepHeT B opraHusanusx.

Onenka pe3yJbTATHBHOCTH TeHe-
panyvy 3HAHUH
aK CclelyeT W3 pe3ysbTaToB
IIPOBEJEHHOTO HCCIIEN0BaHUS,
pasznuuHbie MUGPOBBIE PeECyp-
Cbl IIO-pa3HOMY BIIMSAIOT HAa HM3MEHEHHE pe-
3yNbTaTUBHOCTH MPOIIECCOB TE€HEpalu HO-
BbIX 3HAHHM.

HaubGonpiiee BiausiHiE HA yBEIHMUEHUE
pE3YJIBTaTUBHOCTH  IIPOLIECCOB  I'€HEpaLuu
3HAHUW YMHOI'O ropojia B YCIOBHUSAX IHU(PO-
BOM DKOHOMHUKH OKa3bIBa€T MCIIOIb30BAaHUE
MEPCOHANBHBIX KOMITBIOTEPOB: POCT HCIOJIb-
30BaHUs MEPCOHAIBHBIX KOMIIBIOTEPOB IpHU-
BOJAUT K POCTY PE3yJIbTAaTUBHOCTU CO3JaHHS
HOBBIX NMPOAYKTOB Ha 5,31% M HOBBIX TEXHO-
noruit Ha 4,79%. B mepByto ouepenp, o
MHEHHIO aBTOPOB, 3TO CBSI3aHO C NPOU3BOJHU-
TEIbHOCTBIO COBPEMEHHBIX MEPCOHAIBHBIX
KOMIIBIOTEPOB, OCOOCHHO MOCTEIHUX MOJe-
Jeil, MCHOJb30BaHHE KOTOPBIX IO3BOJISET
3HAUUTENIBHO YBEJIWYUTh CKOPOCTH PacyeToB,

WHTEHCU(PUITUPOBATH TPOIECCH  MOJCITUPO-
BaHUs, Pa3pabOTKH M CO3JIaHUS HOBBIX MPO-
IYKTOB W TEXHOJIOTHH, 3HAYUTEIHHO COKpa-
TUB TIPU 3TOM HCIIOIB30BAHHUE APYTUX PECYP-
COB, HAIPUMEP TPY/Ia, B TPOIECCE TeHEPAIHH
HOBBIX 3HAHUM.

BropeiM 1o 3HaYMMOCTH (HaKTOPOM
pocTa pe3yabTaTHBHOCTU TeHEpPAlUU HOBBIX
MPOJYKTOB M TEXHOJOTUH SIBISETCS BHEApE-
HUE CEpBEPOB HA BBICOKOTEXHOJIOTUYHBIX
MPEANPHUATHSIX yMHOTO ropojaa. [lpm 3Tom
uudpoBasi CKOPOCTh BIMSHUSA CEPBEPOB Ha
PE3YJIbTAaTUBHOCTH MPOIIECCOB T'eHEPAINH HO-
BBIX 3HAHUU B MOJTOpa pa3a HUXKE, YeM IMPHU
WCIIOJIb30BAHUN TIEPCOHABHBIX KOMITBIOTE-
poB. [laHHbIif (akT OOBSCHSAETCS TEM, 4YTO
CepBEpHI TaK ke, KaK U IMEePCOHATbHBIC KOM-
MBIOTEPBI, YYACTBYIOT B TIpoOIleccax TIeHepa-
1MW 3HAHUHA ¥ BBITIOJHSIOT POJIb XPAHUIIHII U
MacCUBOB MO 00pabOTKe OONBIINX aHHBIX,
YTO YCKOPSET U YJEIICBIIICT MPOIECChl TeHe-
paly HOBBIX 3HAHWUW Ha MPEANPUATHSIX 00-
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pabatpIBatolieil MPOMBIIIIEHHOCTH YMHOTO
ropoJia B YCIOBUSX ITUPPOBOI IKOHOMUKHU.

HWHCTUTYTBl CO3JaHUS HOBBIX IPO-
TYKTOB M MHCTUTYTBHI CO3JIaHUS HOBBIX TEX-
HOJIOTMH TMpU HUCHOJIb30BAaHUU (HAKTOPOB
«IePCOHANBHBIC KOMIBIOTEPHI» H «CEPBEPHI»
SBJISIIOTCS BBICOKO3((EKTUBHBIMU U YCTOM-
YUBBIMH.

Hcnons3oBanue (HakTOpoB «I1€pco-
HaJTbHBIE KOMITBIOTEPBD» U «CEPBEPHI» BBHICTY-
naeT ApailBepoM pa3BUTHs MPOIECCOB I'eHe-
paryy 3HaHWA MPOMBIIIICHHBIMU TPEIIPHUsI-
TUSMU YMHOTO TOpOJia B YCJIOBUAX LU(POBOI
SKOHOMHKH, OHA OJJMHAKOBO BAXKHBI TSI BCEX
TUIIOB ¥ BUJIOB 3HAHUIL.

DaKTOphI WIOKATBHBIE CETH» U «TJI0-
OabHBIC CETU» HMMEIOT TOpa3fo0 MEHBITYIO
CBsI3b (KO3 GUIIMESHT KOPPEIAIUN) C TPOIIeC-
camMH TeHepalliy 3HAHWUW, YeM JBa MPEIbIIy-
mmx (akropa. CrenoBaTenbHO, MOXHO Clie-
JIaTh BBIBOJI, YTO UHCTUTYTHI CO3/IaHUS HOBBIX
MPOAYKTOB M HMHCTUTYTHI CO3IaHHSI HOBBIX
TEXHOJIOTUH TPH BO3JICUCTBUU (HAKTOPOB
(JIOKAQJIbHBIE CETU» M «TJI00aTbHBIE CETH»
MEHEE yCTOWYMBHI W SIBJISIFOTCS JIHOO IMOrpa-
HUYHBIMH (pa3BUTHIN/Pa3BUBAOIIUICS), THOO
pPa3BHBAOIIMMHUCS WHCTHTYTamu. [lpu 3TOM
3G (HEeKTUBHBIMU SIBISIFOTCSI TOJBKO WHCTHUTY-
THI CO3J[aHMSI HOBBIX TEXHOJIOTHI. ITO MOXKET
OBITh OOBSICHEHO TeM (haKTOM, YTO JIOKaJb-
HbIC ¥ TJI00aTbHBIC CETH CITYXaT TOJBKO WH-
CTPYMEHTOM JJIsl Tepefaydl JaHHBIX U KOM-
MYHHKAITUU COTPYIHHUKOB MEXTy COOOW U HE
OKa3bIBaIOT HUKAKOTO YCKOPSIOIIET0 BO3/EH-
CTBUS Ha MPOIIECCHI TeHepaIliy 3HAHUH.

WMHCTUTYTHI CO3[aHUs HOBBIX IMPOIYK-
TOB M WHCTHTYTHI CO3JaHHS HOBBIX TEXHOJIO-
TWid 1O/ BO3JIEHCTBHEM HCIIONB30BAaHUS CETH
WuTepHeT B OpraHu3aiisax UMEIOT eIle MEHb-
Wi YpOBEHb KOPPESIIMOHHON CBSI3U, COOT-
BETCTBEHHO 3TH WHCTHUTYTHI TOJBKO (HopMu-
PYIOTCS, TIPU 3TOM Ha CETOJHSIIHUN JIEeHh OHU
SBIISIIOTCS] HEA((HEKTUBHBIMU.

C npyroii CTOpOHBI, yBETHUYEHHE HC-
MOJTL30BaHMS TAKOTO IH(PPOBOTO pecypea, Kak
IIUPOKOIONIOCHBIN T0cTyn K HTepHETY B Op-
TaHWU3AIUAX, TPUBOJUAT K YMEHBIICHUIO pe-
3yJIbTATUBHOCTH TPOIIECCOB TeHEepalu 3Ha-
Huii. [lpuMenenne maHHOTO HHU(PPOBOTO pe-
cypca TO3BOJISIET YBEIMYMBATh TOJIBKO CKO-
POCTh TIepelavd JIAaHHBIX B/M3 OpraHU3allVH,

HO HMKOUM 00pa3oM He BJIMSET Ha MPOLECCHI
reHepauuy HOBBIX 3HaHMW. Kpome Toro, Bo
MHOTUX CIy4asX HaJIM4ue MIHPOKOIIOJIOCHOTO
WuTepHeTa npUBOAUT K MCIOJIb30BAHUIO €r0 B
JIMYHBIX LIEISIX COTPYIHUKOB, YTO CHUXKAET pe-
3yJIbTATUBHOCTb IIPOLIECCOB TEHEPALIMY 3HAHUI.
W3 ananusza pe3ynbTaToB HCCIIENOBaA-
HUSL MOXKHO CZEIaTh BBIBOJ, YTO OpraHU3alluu
HOPEANOYUTAIOT HUCHOIB30BaTh IU(PPOBBIE pe-
CypChbl TPEUMYLIECTBEHHO JUIsl YCKOPEHMSI
IPOBE/ICHUSI pacueToB JMOO XpaHEHUs MHaH-
HbIX. VIMEHHO Takue WHCTUTYThl T'€HEpaluu
3HAHUM YMHOTO TOpoJa SIBJISIIOTCA YCTOWYH-
BbIMU ¥ 3(dexTuBHbIME. [Ipu 3TOM Mpeanpu-
STUS HE CYMTAIOT BAXKHBIM JIEIUTHCS HMHQOP-
Maluen WIK MoIy4aTh €€ U3 BHEIIHEH Cpelbl
OpraHu3alyy, MO3TOMY BCE UHCTUTYTHI, CBS-
3aHHBIE C Mepeaaveii JaHHBIX U3/BO BHEITHIOK
cpeny, SBISIFOTCS. HEYCTOMYMBBIMH U HEd(PeK-
TUBHBIMU. Jlpyrumu clOBaMH, YCTOMUMBO M
3¢ PEKTUBHO TOIBKO TO, YTO HAXOIUTCS BHYTPU
NPEANPUATHS, U BCE, YTO CBSI3aHO C BHEUIHUM
MHUpPOM, HE3(PPEKTUBHO U HEYCTOMUMBO.
3axi0uenue
IIPOBE/ICHHOM  HCCJIEZJOBAaHUU
Ha OCHOBE BBIIBJIEHHBIX KOp-
PEJILMOHHBIX  3aBHCUMOCTEH
MEXy PE3YJIbTAaTUBHOCTBIO T€HEPALIUA HOBBIX
3HaHUN U TUQPPOBBIMU pecypcamu M IMOCTPO-
€HHOM THWIIOJIOTUM MHCTUTYTOB TI'€HEpaLUH
3HaHUN YMHOTO ropojia B YCJIOBUAX IIUPPOBOH
SKOHOMHKH TIOJYYEHBI CIIEAYIOIIUE TEOPETH-
YeCKHE U MPAKTUUECKUE Pe3yIbTaThl.
Bo-niepBBIX, NpPEASIOKEH IOKa3aTellb
KOJIMYECTBEHHON OILIEHKH pPEe3yIbTaTUBHOCTU
TeHepaly HOBBIX 3HAaHUH B YCIOBUSAX LU(PO-
BOI SKOHOMUKHU — «1IM(PpoBasi CKOPOCTh I'eHe-
paluy 3HAHUN», XapaKTEPU3YIOIIUN MPUPOCT
pEe3yJAbTATUBHOCTU  IPOLECCOB  T'€HEpaluu
3HaHUN TPU  YBEJIMYEHHUU HCIOJIb30BAHUSA
nudposoro pecypca Ha 1%.
Bo-BTOpBIX, NPOBENEH KOPPEISALUOH-
HBIM aHaJn3, TTO3BOJIMBIINNA BBIACIUTE (DAKTO-
pBl pa3BUTUS LU(PPOBOIl HKOHOMHUKH, OKAa3bl-
BalOIME BIMSHUE HA IMPOLECCHl TeHepaluu
3HaHUN YMHOrO ropoja. JlokaszaHo, 4To Takue
TUNBl HU(GPOBBIX PECYPCOB, KaK IEPCOHAIIb-
HbI€ KOMITBIOTEPHI U CEPBEPBI, UMEIOT yCTOMN-
YUBYIO B3aUMOCBSI3b C TakKUMHM BHIAMU pe-
3yJIbTaTOB T'€HEPALMU HOBBIX 3HAaHMM, KaK HO-
Bbl€ TEXHOJOI'MHU U HOBBIE MPOAYKTHL Takue
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TUMBI HU(GPOBBIX PECYpPCOB, KaK HCIOIb30Ba-
Hue ceTd MIHTepHeT B opraHu3alysax U HIHpo-
KOITOJIOCHBIN IOCTYN K ceTh MHTepHeT B opra-
HU3alUAX, HE B3aUMOCBSI3aHbl U HE OKa3bIBAIOT
BJIUSIHUS HA TPOLECCHl TEHEPALUU 3HAHUMN
IIPOMBILIUIEHHBIX MPEANPUATHII B YMHBIX IO-
ponax. OnpeneneHo, 4To UCHOJIb30BaHUE Mep-
COHAJIBHBIX KOMIIBIOTEPOB U CEPBEPOB IOBbI-
IaeT pe3yJIbTaTUBHOCTh IPOILIECCOB T'€Hepa-
UMM 3HaHWW. Vcnosb30BaHUE MTPOMBILIIEH-
HBIMM MpeanpusaTHsaIMu cetu VHTepHeT He
BJIMSIET Ha IPOLECCHl T'€HEpaliy 3HAHUN yM-
HOTI'0 ropoja.

B-tperbux, paccumTtanel 1u(ppOBBIE
CKOPOCTH TPHUPOCTA PE3YyIbTATUBHOCTU TI'EHE-
paluuy pa3IuYHbIX BUIOB HOBBIX 3HAHWUU B 3a-
BHUCUMOCTH OT Pa3JIMYHBIX TUIIOB HUCIOJIb30BA-
HUs LUGPOBBIX pecypcoB. OmpeneneHo, yTo
HauOoJplllee 3HAYEHHE LUPPOBOM CKOPOCTU
reHepaluy HOBBIX 3HAHWM JOCTUTaeTcs MpHU
WCTIOJIb30BAHUH TaKHX THUIOB LU(PPOBBIX pe-
CYpCOB, KaK INEpCOHAJIbHBIE KOMIIBIOTEPHI U
cepBepbl. Mcnonb3oBaHue e TAaKUX THUIIOB
U(GPOBBIX PECYpPCOB, KaK IIMPOKOMOIOCHBIN
nocTyn K ceru MHTepHer B opraHuzanusx,
MPUBOAUT K OTPUIATEIHHOMY 3HAUCHUIO UG-
POBOI CKOPOCTH, T. €. CHIKEHHIO 3(PPEKTUB-
HOCTU ¥ PE3YJIbTaTUBHOCTH IIPOLIECCOB TI'€HE-
palyy 3HAHUM MPOMBIIUIEHHBIMU TPEANPUs-
TUSIMM YMHOT'O TOpOJIa.

B-uerBepThIX, HA OCHOBE pacCUUTaH-
HBIX KOPPEJISUOHHBIX 3aBUCHUMOCTEN U 1Ud-
POBBIX CKOPOCTEW T'€HEpalii HOBBIX 3HAHUUI
IIPOMBINUIEHHBIMU  NIPENNIPUATUSAMH  YMHOTO
ropojia B yCIOBUSAX [U(PPOBOH IKOHOMHKH TIO-
CTPOEHA THUIIOJOTHsI MHCTUTYTOB TI'€HEpaluu
3HaHUI YMHOTO TOpO/a B YCIOBHSIX LIU(PPOBU-
3aUuu 3KOHOMHMKH. IIpu moctpoeHun naHHON
TUIOJIOTHH YCTOWYMBOCTh UHCTUTYTOB OLICHH-
BaJIach 4epe3 Ko3((UIMEHTH! MapHOW Koppe-

JSMUA MEXKAY HHUQPOBBIMU TEXHOJOTHSIMH U
MPOAYKTaMH TeHepaluu 3HaHui, 3¢ddexTus-
HOCTh NPUMEHEHHs] UHCTUTYTOB — Yepe3 CKO-
pOCTh TE€Hepaluuu 3HaHWW. B xoxe ananmsa
BBIJICJIEHBI YCTOHUNBBIE A((EKTUBHBIC NHCTHU-
TYThl, JaJbHEHIIEe pa3BUTHE KOTOPHIX M1O3BO-
JUT TOBBICUTH PE3YJITATUBHOCTH IPOIIECCOB
reHepaliy HOBBIX 3HAHUIl YMHOIO ropojaa B
yCIOBUAX LU(POBOI IKOHOMHUKH; pa3BUBAIO-
IIHECs MHCTUTYTHI, KOTOPBIE TPEOYIOT 0cO000T0
KOHTPOJISL 3a MpoleccaMu UX (yHKIHOHUPO-
BaHUS C LIEJIbI0 aHAJIN3a TPAEKTOPUU UX JAlb-
HEHIIeH 3BOJIONUU /10 YCTOWYMBBIX d(Ddek-
THUBHBIX MHCTHUTYTOB M HENOMYIICHUS UX Te-
pexojia B COCTOSIHUE MHCTUTYIIMOHAILHOM JIO-
BymKkH. MaeHTuduuupoBaHa HHCTHTYLHO-
HaJIbHas JIOBYILKA, JIMKBUJALMS KOTOPOM
HeoOXxouMa Jjsl BBICBOOOKICHUS U Tiepepac-
HpeAeseHUs] PECYPCOB C LEIbI0 MOBBIILICHUS
PE3yIbTATUBHOCTHU IMPOLIECCOB I'€HEpaIli HO-
BBIX 3HAHUH YMHOTO TOpPOJIa B YCIOBHSX IH(]-
POBOI SKOHOMUKH.

Takum o00pa3zoMm, NpUMEHEHUE NPUH-
IUIIOB M HJEH WHCTUTYIHOHAIHLHOTO MOJe-
JUPOBAaHUS TIPOLECCOB T'€HEpAlUU 3HAHUI
YMHOTO TOpoja TO3BOJseT (popMHpOBaTh
HOJIHOLIEHHBIE MTPOrHOCTUYECKHE MOJIENH HUC-
NI0JIb30BAaHUSI COLMO-TEXHOJOTUYECKUX Apai-
BEPOB Pa3BUTHS YMHBIX FOpPOJIOB B YCIIOBHUSX
uppoBoi 3KOHOMUKU. Teopernyeckas 3Ha-
YUMOCTh IPOBEIEHHOTO HCCIIEOBAHUS 3a-
KJIIOYaeTcs B NPEAJIOKEHHOM aBTOPAMM HH-
CTPYMEHTApUU  KOJMYECTBEHHOM  OLIEHKU
IIPOLIECCOB T'€HEpAallMM 3HAHUI YMHOI'O Iopo-
na. IlpakTuueckas LIEHHOCTb HCCIEIOBaHUS
3aKJIF0YAETCS B BO3MOKHOCTH MCIOIb30BaHUS
MOJIyYEHHBIX PE3yJbTaTOB NpPU IIAHUPOBA-
HUH JIEATEIbHOCTH M0 TeHEepalli HOBBIX 3Ha-
HHAW YMHBIMH F'OPOJaMHU.
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[lepexon meHTpanbHBIX OaHKOB K TOJUTHKE WHQIAIHOHHOTO TapreTHPOBAHUS AaKTYyalH3HPOBAI
NMpUMEHCHHE IWHAMHYSCKHUX CTOXAcCTHYeCKHX Mozeneil ooOmero paBHoBecus (DSGE-mogmeneit) k omeHke
CONUAIbHO-9KOHOMHYECCKHX 3()()EeKTOB MPUHUMACMBIX pEIICHHH, KOJMYSCTBEHHOTO OOOCHOBAaHUS HUX
ONTUMAIBHOCTU. M3BECTHO, YTO JaHHBIA MOAXOJ OCHOBaH Ha KEWHCHAHCKOM MHKPOIKOHOMUYECKOM
(hyHIaAMEHTE, YYUTHIBAIOIIEM TaKHe MpPOBAJbl PHIHKA, KaK HECOBEPIICHHAS KOHKYPCHIIUS, HETMOKUE ICHBI U
HECOBEPIICHCTBO PhIHKA TPYyJa, U B HEM HUCIOJB3YETCs THIOTE3a PallMOHAIBHBIX OXHUAaHUU. [ oleHuBaHUS
napaMeTPOB JUHAMHYCCKHX CTOXACTHYCCKHUX MOJEJCH OOIEero paBHOBECHS BCe OOJbIlee PAaCHpPOCTPAHCHHE
mojiy4aeT 0alecCOBCKUN MOAXO0J, KOTOPBIH TMO3BOJIACT YUYUTHIBATH ANPUOPHYIO HH(OPMAIHIO 00 OIICHUBACMBIX
mapamMeTpax M OKa3bIBaeTCs OCOOCHHO IMOJIC3HBIM B YCIOBUSAX KOPOTKHX BPEMEHHBIX PSJIOB, a TAK)KE B YCIOBUAX
CTPYKTYPHBIX m3MeHeHui. C yd4eToM 3THX TpPEHJOB B CTaThe IPEICTAaBICHA JAMHAMHYECKAs CTOXaCTHYECKas
MoOJIeNIb 00IIero paBHOBeCHs MKOHOMHKH KaszaxcraHa ¢ 0aileCOBCKMM OIICHHBAaHHEM €€ IapaMeTpoB. Momeib
MPEJCTaBISIET COOON CHCTEMY YpaBHEHHH, OMMUCHIBAIOIIAX TUHAMUKY HAIlMOHAIBHOTO OXOJA, 3aHATOCTH, CIIpoca
Ha JICHBTHY, TIPEICTBHBIX U3JICPKEK OTHOCUTEIFHO CBOUX PAaBHOBECHBIX TPACKTOPHH, a TakKe HHMISIIIUA U CTaBKH
nporeHTa. KiFoueBBIMH ypaBHEHUSMH CHCTEMBI SBITIOTCS: ypaBHeHHe Oitniepa u |S-kpuBoif, omuchIBaromue
JMHAMHMKY TOTpeOneHus; HoBokeiHcuaHckoe ypaBHenne Owumnca (NKPC), cBsspiBatoliee AWHAMUKY
HHQUIAIUE ¥ pa3pbiBa BBIYCKA; ypaBHEHHE Teillopa, OMKMCHIBAMOIEE MPOLECHTHYIO MOJIMTHKY JICHEKHOTO
peryJsTopa, HalpaBICHHYIO Ha cTabmiu3anuio 3koHoMukd. C nomoieio noctpoenHoir DSGE-monenu oneHeHbI
3¢ GeKThl Ha KIFOUYEBbIE MaKPO3KOHOMUYECKUE MOKA3aTeIH OT IIOKOB CIIpOca, IeH (IIOKOB MPEIJIOKECHHUS), OT
W3MEHEHHUsl TIPOIEHTHON TMOJUTHKHU JCHEKHOTO PETYNIATOpAa W M3MEHEHUs MpeuiokeHus Tpyda. Kak mokazanu
pe3ynbTaThl CUMYIISLIMKA, TIPOIEHTHAsE TOJMTHKA, COOTBETCTBYIOIIAs TMpaBwiy Teiyopa, oOKa3bIBaeT
cTabMIN3aIMOHHOE BO3ICHCTBIE HA SKOHOMUKY, TIOABEPKEHHYIO IIOKaM pa3IgHOro BUAa. [locTpoeHHast MOIeb
MOXET OBITh WCIIONb30BaHA JUII MaKPOAKOHOMHYECKOTO MOJICIUPOBAHUS W TPOTHO3HPOBAHUS JIUHAMHKH
pa3BUTHA HE TOJIHKO SKOHOMUKHM KazaxcraHa, HO M SKOHOMHUKH JPYTHX IMOCTCOBETCKUX TOCYAapcTB. [lomyueHHbIe
OIICHKU MapaMeTPOB MOJEIH, PE3yJIbTAaThl MPOBEICHHBIX PAaCcYeTOB MOTYT OBITh HCIOJIH30BAHBI I[CHTPAIBLHBIMHU
0aHKaMU TpU ONTUMH3AIKU TapaMEeTPOB JICHEKHO-KPESIUTHOW MOMUTHKH. [IpeioskeHHass MOJIeTb MOXKET CTaTh
OCHOBOH J1J151 pa3pa00TKU KOMIUIEKCHOW MOJIETH cTpaH TaMOKeHHOTO CO03a.

Kniouesvie cnosa: sxoHomMuKo-mamemamuueckoe MOOeIUposanue, CMpyKmypHas MaKpoOIKOHOMEmMpPUKd,
JuHamuveckue cmoxacmuueckue mooeau obueeo pasnosecus, DSGE-moodenu, mnosoxetincuanckas rpusas
Qunnunca, payuonaibHele 0x4cUdanus, baiiecosckoe oyeHusanue, UHQIAYUOHHOe MAp2emuposanue, MOHemapHas
noaumuxa, ypasnenue Teitlnopa, skonomuxa Kazaxcmana, cyenapnoe npoenosupogatue.
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ASSESSMENT OF THE PARAMETERS OF DYNAMIC STOCHASTIC
GENERAL EQUILIBRIUM MODEL OF KAZAKHSTAN ECONOMY USING
BAYESIAN ESTIMATION
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The transition of central banks to the inflation targeting policy has increased the importance to apply
dynamic stochastic general equilibrium models (DSGE-models) for the assessment of social and economic effects
of decisions, and to justify their efficiency quantitatively. The approach is known to be based on the Keynesian
microeconomics that considers such market failures as imperfect competition, inflexible prices and imperfection
of the labor market and uses the hypothesis of rational expectations. To assess the dynamic stochastic model
parameters of general equilibrium the Bayesian estimation is widely used. The approach allows us to consider
priori information about the estimated parameters and is especially useful in the conditions of short time series, as
well as in the conditions of structural changes. Taking into consideration the above mentioned features a dynamic
stochastic general equilibrium model of the economy of Kazakhstan is presented in the article using the Bayesian
estimation of the model parameters. The model is a system of equations that describe the dynamics of national
income, employment, demand for money, marginal costs relative to their equilibrium trajectories, as well as
inflation and interest rates. The key equations of the system are the Euler equation and the IS-curve, describing
the consumption dynamics; New Keynesian Phillips equation (NKPC) that connects the inflation dynamics and
output gap; Taylor equation describing the interest rate policy of the monetary regulator, aimed at stabilizing the
economy. Using the constructed DSGE-models we have assessed the effects on key macroeconomic indicators
caused by demand shocks, prices (supply shocks), by changes in the interest rate policy of the monetary regulator
and by changes in labour supply. The simulation results have revealed that the interest rate policy corresponding
to the Taylor equation stabilizes the economy that is subjected to shocks of various types. The constructed model
may be used for macroeconomic modeling and forecasting of the development dynamics of not only the economy
of Kazakhstan, but also the economy of other post-Soviet countries. The assessment of the model parameters, we
have made, may be used by central banks when optimizing the parameters of monetary and credit policy. The
model may become the basis for the development of a comprehensive model of the Customs Union countries.

Keywords: economic and mathematical modeling, structural macroeconometrics, dynamic stochastic
general equilibrium models, DSGE-models, new keynesian Phillips curve, rational expectations, Bayesian
estimation, inflation targeting, monetary policy, Taylor equation, economy of Kazakhstan, scenarios forecasting.
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OBPEMEHHOE TOCYIapCTBEHHOE

yIpaBjieHHe TpedyeT CTPOroi

KOJIMYECTBEHHOH OIIEHKH COITH-
AIIbHO-PKOHOMHYECKUX 3((HEKTOB OT MpPUHU-
MaeMbIX PELeHH, KOJTUYECTBEHHOIO 000CHO-
BaHUS WX onTUMaidbHOCTH. «[lomuTHueckue
peIIeHusl MOTYT OBITh TPOCTBIMH, HO MOJICIH
HE MOTYT U HE JOJDKHBI OBITh CIUIIKOM IPO-
cteiMm» [1, c. Xiii]. Pa3BuTtre MoaenbHOrO ar-
napara, YUCIEHHBIX METOI0B, KOMITBIOTEPHBIX
TEXHOJIOTUH TTO3BOJIMIIO MCIIOJIB30BaTh B OKC-
NepTHOW paboTe CIIOKHBIE JIUHAMUYECKHE
moxnenu. Ha ceroqusimiauii neHbp 0a30BBIM MH-
CTPYMEHTOM MaKpOIKOHOMHYECKOTO aHaIn3a
U MOJICTIMPOBAHUS, a TaKXKe CTaHJapTHBIM

WHCTPYMEHTOM JJIsl pa3paboTKH 3KOHOMHUYe-
ckoi monutukn crtanu DSGE-monenu. OtMme-
THUM, YTO UX OCHOBHBIMH XapaKTEpUCTUKAMU
SIBIISTEOTCSI:

— BBIBOJl MAaKpOKOHOMHUYECKHUX CO-
OTHOIICHUHA W3 MHUKPO3KOHOMHYECKHUX IOBE-
JICHYECKNX MOJIeNIell W WCIOb30BaHUE TEO-
pPUM PAIlMOHAIBHBIX OXHMJAHUHM TNpH OmNuca-
HUY TIOBEJICHHSI JIOMAITHIX XO3SMCTB U Tpe/I-
MPUATUH pealbHOTO CEKTOPa;

— OIopa Ha HEOKCWHCHAHCKHE TOJI0-
XKeHuss 00 WHCTUTYIHMOHAJIBHBIX «IIPOBajax
pBIHKa» (HEcOBEpIIEHHass KOHKYpPEHLUs U
KECTKHE IIEHBI), YTO KaXeTCsl OCOOEHHO aK-
TyaJbHBIM JJISi NTOCTCOBETCKUX IKOHOMHK, B
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KOTOPBIX Ppa3BUTUE PBIHOYHBIX OTHOLICHUMN
elle He JOCTHUIJIO YPOBHS 3alaHbIX CTPaH;

— IIOJIOKEHHME, YTO MOHETapHas IIo-
JUTHUKA BBI3BIBACT JIMIIL KPATKOCPOUYHBIE OT-
KJIOHEHHUSI OT JIOJITOCPOYHOTO pPaBHOBECHS,
KOTOpOE B MPOCTEHIEM Cllyyae MOXKET ObITh
OTIpEeJIeJICHO ¢ MOMOIIbI0 puibTpa Xoapuka —
[IpeckoTTa;

— OTKa3 OT TPaauLIUOHHOTO 3KOHO-
METPHUYECKOTO OIICHMBAHUS B TIOJb3Y Ka-
auOpaluy MapaMeTpoB MHUKPOIKOHOMMYE-
CKOTO ToBeZeHUs. B mociennee Bpems Ka-
nubpanus crana JONOIHAThCS 0alileCOBCKUM
OLICHUBAHUEM.

Ha cerogssmHuii JeHb W3BECTHO HE
tak MHOrO BapuantoB DSGE-monenupoBanus

Kazaxcrana. B paborax [2—4] napameTpbl
MOJIETI HE OIICHUBAIOTCS HAa CTAaTUCTHUYECKUX
NaHHbIX, a Kanubpyrorcs. Mogens Hauwmo-
HajnpHOTO Oanka Ka3zaxcrana [5] He onmpaer-
Ci Ha TEOPETUYCCKHA MUKPOPYHIAMECHT H
SBJIIETCS CYyTy0O0 MPUKIIATHOM.

[To cpaBHEHUIO C MPEABLIYIIAM HAITUM
UcclieioBaHueM [6] Mbl paclIMpHUiIU epeueHb
MOJICIUPYEMBIX ~ TEPEMEHHBIX,  0000IIIITH
(GYHKIMIO TIOJIE3HOCTH JOMAIIIHUX XO3SHCTB, a
TaK)Ke IMPOBEJIM CTPOrO€ JI0KA3aTeIbCTBO I10-
JTy4eHHBIX Pe3y/bTaTOB Ha OCHOBE MeToza Jla-
rpaHXxa.

MeTtoaoJiorusi MccJie10BaHUs

WXKEe TpeJCTaBlieHa  Maast

DSGE-monmens  Kazaxcrana,

OTUCHIBAIOIIAS MOBEJICHUE
JOMAaITHUX XO3SIMCTB, MPEANPUATHN peaTbHO-
r0 CEKTOpa M JCHEKHOTO PEryysiTopa, a Tak-
e UX B3aMMOJICHCTBHE B CUTYyallUl paBHOBE-
cusi. Mogenp mpeaHa3HayeHa ISl OMUCAHUS
SKOHOMHUKH B KpaTkocpodyHoM mnepuope. Co-
OTBETCTBEHHO, HOMHUHAJbHBIE I[IOKa3aTeNn
XapaKTePU3YIOTCS 3HAYUTEIHLHOW WHEPIIMOH-
HOCTBIO, & OCHOBHOM KalUTaJl MPUHUMACTCS
Kak 3amaHHbli. [lociaennee o3Hayaer, 4To WH-
BECTUIIMU SBHO HE BBUICIAIOTCA. Takxke
MPENIONIaratoTcs 3aJlaHHBIMU  (PHCKAIbHBIE
napaMeTpsl U BHEITHEAKOHOMHYECKUN (HoH —
WX BIIMSHUE 337a€TCs DK30TCHHBIMU CIy4yaid-
HBIMH BO3MYIIICHUSIMH.

[TapameTpsl MOJENHU OILIEHUBAIOTCS C
MIOMOIILI0 0alieCOBCKOr0 OIICHUBAHMS, OTKa-
TUOpOBaHHBIC 3HAUEHUS MMAPAMETPOB UCIOIb-
3yIOTCSl B KaueCTBE anpuOpHBIX. B 3akitoue-

HHUE TPOBOJATCS CLEHAPHBIE PacyeThl, B TOM
YHcie OIeHUBAIOTCSA YPPEKTH OT U3MEHEHUS
IPOLIEHTHOW CTaBKH B YCJIOBUSX MHQIIALNOH-
HOTO TapreTUPOBAHMUSL.

[IpeamnonoxuM, YTO JOMAIIHUE XO-
3siicTBa IMEIOT QyHKImio noneznoctu CRRA
(c TIOCTOSHHOW CKJIOHHOCTBIO K PHCKY) U
MaKCUMH3UPYIOT OXHIAEMYI0 CYMMapHYIO

JUCKOHTUPOBAHHYIO IIOJE3HOCTh: U =
— w ot L%w mgt¥
= E[Zt=0ﬁ’ (1_0 - ™ +W¥ = )] — max
Mpu OIOHPKETHOM OTpaHUYEHUU Jyist t > 1:
P.Ci + My + Dy = W, L, +
+Mi1+ (1 +Re1)D¢y,
rne E[-] — omeparop palnmoHalbHBIX 0XKHIa-
HI/I1711; B € (0;1) — HOpMa OUCKOHTHUPOBAHUS,
C; — morpebieHHEe TOBapOB M YCIyr MpHU
YpPOBHE LEH P;; Ly — NpeayioKeHue Tpyaa Io
cTaBke 3apaboTHO# miatel W;; M, — HOMHU-
M

HaJbHBIN 3aI1ac HaTUIHBIX JACHET, a m; = .
t

pealIbHBIC ACHEKHBIC OcTaTKu; D; — coepexe-
HUS (JETO3UTHI) JOMAIIHUX XO3SUCTB B aKTHU-
BaX, NPUHOCANIMX TPOLUEHTHBIA JOXOJ IO
CTaBKe R; Ha MOMEHT BpeMeHH t.

B ¢ynkunu mosesHocTH mpenmnosara-
€TCsl, YTO OHA IMOJIOKUTEIHLHO 3aBHCHUT OT pe-
alIbHOTO MOTPEONCHNS | 3araca JIeHer” u oT-
pHLIaTENIHO — OT 3aTpar Tpya.

B GroxeTHOM OTpaHWYEeHUHN TPE.Io-
Jaraercs, 4To JOMAIlHUE XO34HCTBa MOIYT
CcBOOOJIHO cOeperatb U KpeIUTOBaTh, T. €. HET
OTpaHUYEHUI Ha 3auMCTBOBaHMs. TakuM 00-
pa3oM, nepeMeHHas D; oTpakaeT He Bce Je-

! Tox paumoHATEHBIM MOHUMAETCS TAKOE MOBEICHHE KO-
HOMHYECKUX areHTOB, YTO BCS JIOCTYIHas MH(OpManus 1
HMEFOIINHCS OIIBIT MCHOJB3YIOTCS HACTOJIBKO 3 (heKTHBHO,
YTO OKMIaeMO€ 3HadeHHE OyTyIIMX IEePEMEHHBIX OTKIIO-
HSETCS OT (haKTUUYECKOTO JIMIIIb ciy4aitHo. VHbIMHK cioBa-
Mi, E[z11] = 2,41 + €041, T € — Oenblii ym [2].

% Crie/tyeT CKazaTh HECKONBKO CJIOB O BKJTIOUCHHH JICHET B
(yHxmmro mosesHocTr. Ecim cOepexeHns: mMpUHOCT TIPo-
LIEHTHBIA JIOXOA W Onaroiaps 3TOMY YBEJIMYHBAIOT OyIy-
11ee NoTpedIeHre, TO HATMYHBIE AEHBIH J0X0M HE PUHO-
CAT, a JIMIIb oOecrieHnBatoTcs MHGIHMeil. CooTBETCTBEH-
HO, HEBKJIIOYEHHE MX B (DyHKIHIO TTOJIE3HOCTH PUBOAUT K
TOMY, 4TO ONTUMAJIGHBIN 3arac HATMYHOCTH JIOJDKEH OBbITh
paseH 0, YTO IPOTUBOPEUMT peabHOM KM3HU. UTOOBI TO-
ro m30exkarb, 3a4acTyl0 JCHBI'M BKIIIOYAIOT B (YHKLIHIO
nosie3HoCTH. TIPOTHB 3TOTO BBICKAa3BIBACTCS BO3PAKEHHE,
YTO JIEHBI'M CaMU 10 ceOe He COCTABISIOT 0JIar0COCTOSHUE,
HO JIMIIIb KOCBEHHO CIIOCOOCTBYIOT 3TOMY, SKOHOMS BpeMs
Ha COBEpIICHHWE CAENOK M, CJIENOBATENBHO, YMEHBIIAs
TPAaHCAKITUOHHBIC U3JICPIKKH.
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MO3UTHl JIOMAIIHUX XO3SIICTB, a TOJBKO YH-
CThIe aKTUBBL. Takxke SBHO HE BBIACISIOTCS
HAJIOTOBbIE TUIATEXH U TpaHCHEPTHI OT rocy-
JapcTBa.

bromxeTHOE OrpaHMYEeHHE JTOMAIIHUX
XO3SICTB MOXET OBITh BBIPAKEHO 4Yepe3 pe-
anbHbIC (1ehIUPOBAHHBIC) TTOKA3ATEIIN:
A+ m)(Cr+me +dp) = (1 +m)wely +
+my_q + (1+ Rp_1)de—1,

t

D
rac dt = P_t — PC€AJIbHBIC AKTHBBI, IIPUHOCAIINE

o Wi
NPOLCHTHBII J0XO1; W = ¢ — peallbHas 3a-
t
P
paboTHast miara; m, = -—— 1 — ypOBCHb MH-
t—-1

basuun.
JlarpanxuaH paccmarpuBaeMoOM 3aja-
Y Ha YCJIOBHBIM 3KCTPEMYM UMEET BU/]L
- ( BiE [Ctl—a o L+ +1pmt1_¢ ~ \
L= { 1-0 14+¢ 1-9 }
=, ((1 + 1) (Ce + my +dy) — (1 + m)weL, —)
7 My — (14 Re—1)diy
VYcenoBuss nmepBoro mnopsaka s Io-
TpeOneHMs, pealbHBIX JIEHEKHBIX OCTaTKOB,
MIPEAJIOKEHUS TPYJA U ACTIO3UTOB PaBHBI (st
YOPOUIEHUSI 3alIUCU MBI OIIYCKaeM OIepaTop
palMOHATBHBIX OXUIAHUHN U1l TIEPEMEHHBIX
B TIiepHojie t + 1):
oL Btce

= _ ptr-o _ — .
ac, BC; 2AQ+n)=0= A+ A
aL
% = ,Btl-pmt_w - At(]‘ + T[t) + At+1 = 0 =

t
= ﬂtqjmt_lp = /’{t(l + ﬂt) - /’{t+1;
oF _ —BEOLY + 2,(1 + m)w, = 0 = BOLY =
oL, t t )Wt t
aL = /’{t(l + ﬂt)Wt; A
gq, = “MAHT) 2L+ R) =02 Zl =
_(+m)
T (1+RY)

HrtoroBble ypaBHEHHUS AMHAMUKH Iie-
PEMEHHBIX MOXKHO IPEACTAaBUThH CIEAYIOLUIUM
o0Opa3zom.

VYpaBHenue Ditnepa it TOTPEOJICHHUS:

E[Ct44] - _ (1 + E[meq])
ﬂ( Ce ) ~ (A+R)

OyHKIHUS COpOca HA JIEHBIU TMOJIO0XKHU-
TEJIbHO 3aBUCHUT OT PAacXO0B U OTPULIATEIBHO
OT CTaBKH MPOIIEHTA:

— - Rt
wm, V= e 0(1 T Rt)'

OyHKIUA NPEIIOKEHU TPyaa MOJIO-
KHUTEIBHO 3aBUCUT OT pealbHOM 3apabOTHOM
JIaThl:

DL = C7w,.

J1si aHalIM3a JUHAMHUYECKUX CBOMCTB
MOJIeIM B TEpPMUHAX OTKJIOHEHUH OyneM Hc-
MOJIb30BaTh  JIOTapU(M OTHOIICHUS TIepe-
MEHHBIX K WX PABHOBECHBIM  3HAYCHHSIM
X = ln% = lnx; — Inx".

Jluneapuzanusi ypaBHEHMs Oujepa
OTHOCUTEJILHO PABHOBECHOT'O COCTOSIHHS

¢ p (E [@]C_"y” _ (A +E[mua)
¢ ¢, (1+R,)

IIpu 5TOM B paMKaXx THIIOTE3BI PaLo-
HAJIBHBIX OXHIAHUH MpEANoaaraeTcsi, dro
SKOHOMHUYECKUE areHThl UMEIOT OJMHAKOBEIE
U KOPPEKTHBIE MPEJICTABICHUS O DPaBHOBEC-
HOM COCTOSTHMH 3KOHOMHUKH, TO €cTh E[C*] =
= C*. Kpome TOro, B KpaTKOCPOYHOM IIEPHO-

JIe 3TO PAaBHOBECHOE COCTOSHUE CTAIMOHAPHO.

O603HaunB C, = ln% U miposorapud-
MHPOBAB JICBYIO U IMPABYIO YaCTH, MOJy4aeM
Ing — U(E[Ctﬂ] - C~t) = E[mr1] — R

Jns  BeIBOma mpaBod yactu  |S-
ypaBHCHHS [IPH YCIOBHU HU3KOH MHOISAIMH U
CTaBKHM IPOLIEHTA HCIOJIb3YETCs MPUOIIKE-
aue In(1 + x) = x.

[IpouieHTHBIE mepeMeHHbIe (MHDIIS-
IIUIO TT; ¥ CTaBKY MPOIEHTA R;) MbI OCTaBHIIN
0e3 mpeoOpazoBanuii. MIHOTIa UX TIEpENHCHI-
BalOT KaK OTKJIOHEHHS OT MX PaBHOBECHBIX
sHavenmit (&, = m, —m* um R, = R, — R").
Torma mnepBoe ypaBHeHue cucremnl (IS-
ypaBHECHHE) CTaHOBHTCS OJTHOPOJTHBIM

~ ~ 1 - ~
Ce = E[Ceq] + - (E[#¢41] — R;). Dro er-
KO IIOKa3aThb, HpI/IHSIB BO BHUMAaHHUEC, 4YTO B paB-

HOBECHU YypaBHEHUEe Oiiepa HMeeT BUJ
_ 1+m”
p=1r
W3 sToro Taxxe ciemyer, 4To paBHO-
BECHas peajbHas CTaBKa IPOLIEHTa €CTh
R* =n" —Inf. Ecnu neHexHbIil perynstop
MOJIICP)KUBAET PABHOBECHYIO HMH(IAMIO Ha
YpOBHE Taprera m* = !, TO pPaBHOBECHAs
CTaBKa TMIPOIEHTa JODKHA OBITh paBHA
R*=nT —Inf  (mockomeky B € (0;1),
Ing < 0uR*>nT).
Jns nuneapuzanuu (QyHKIHH CIIpoca
Ha JCHbIM M (YHKLIUU MPEUIOKEHUS Tpyna
WCTIOB30BATIUCEH Clienytone (GOpMyibl ar-
MIPOKCUMAIIMHU JUTSI MAJIBIX OTKJIOHEHUH X¢, Jy:

TO ecTh Inf = m* — R™.
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e*t ~ 1+ %, E[ae’?t] ~ a+aE[X], X:J; = 0,
X = x*(1+ X;).

DYHKIUIO NIPEMIOKEHUS TPY1a MOXKHO
anmpOKCUMUPOBATh Yepe3 PABHOBECHBIC CO-
CTOSIHUSI M OTKJIOHEHHSI CIICYIOIIUM 00pa3oMm:
S(LA+L))" = (C'(1+C)) w'd+wy).

[IpuHUMas BO BHUMAaHHE, YTO B PaB-
HOBeCHH (YHKIUS MPEUIOKEHUS TPyda UMe-
er Bug ®L*? = C*"°w*, monyuaem
A+L)? =(1+C) "1+ W)

Hakowner, mocie jorapudMupoBaHuUs
NOoJy4aeM 3amuch (YHKIUU TPEIT0KCHHS
Tpyza yepe3 nmepeMeHHbIe OTKIOHCHUS:

oL, = —oC, + W,.

Bocnonp3oBaBuiuce  npuOIMKEHUEM
xf ~ x*(1+ aX;) u cupocoM Ha JCHBIH B
Wm*—lpC*O' — R_*

1+R¥
NPE/ICTABUTh JIOT-IMHEHHOE TMPHOIMKCHUE
1151 QYHKIMK CIIpoca Ha JICHBIHU:

et olo= () /(o)
v+ ot =1 r )/ \T5 7))

[TockonpKy IpU HU3KUX CTaBKax IpPo-
nenra R.R* = 0, To (%) / (%) ~ %. To-
Ila UTOTOBYIO JIOT-JIMHEHHYIO 3aluCh Ul
(GyHKIMU cripoca HA JEHBIH MOKHO TpecTa-
BUTH B BUJIE

o .
t = a Ct —nRy,
1
ren = o
Ha JIGHbI'M MOKHO MpPHUHATH paBHOW 1/ ¢
TeM, 4TOOBI YpaBHEHHUE BBINOJIHAIOCH B YCIIO-
BUSIX PABHOBECHS.

Takum o6pa3om, JIMHeapu3aLus ycio-
BUI NEPBOT0 MOPSAAKA OTHOCUTEIBHO PABHO-
BECHOI'O COCTOSIHHS JAET CIEAYIOLIYI0 CHUCTE-
MYy YpaBHEHHIA:

~ - 1
Ce = E[Ct+1] + E(E[T[t+1] — R, —Inp);

PaBHOBCCHU MOKHO

KoHcTanTy B ypaBHEHUH cripoca

My = —Ce —NRg;

-1 ~
Lt = _(Wt - O-Ct)
@

MoOXHO OTMETHUTB, YTO JTUHAMHUKA IIE-
PEMEHHBIX-OTKJIOHEHUI HE 3aBUCUT OT Iapa-
MeTpoB ¢yHkiuu nonesHoctd ¥ u @. Kpome
TOrO, MOTpeOJICHHE OKAa3bIBAaeTCs HE3aBHCH-
MBIM OT JEHEXHOIO CHpOca U MPEIIIOKECHUS

TpyJa, a OHU 00a 3aBHCAT OT MOTPEOJICHHUS,
HO HE JPYT OT Jpyra.

Jnst MonenupoBaHUs pPeaibHOTO CeK-
Topa copMyIuUpyeM MOJENb IIEHOOOpa3oBa-
HUS HAa PBIHKAaX HECOBEPUICHHONW KOHKYpEH-
MM ¥ 3aJ3aJuM TIPOM3BOJCTBCHHYIO (YHK-
IUIO.

HauGonbmee pacmpocTpaHeHue, B
TOM YHCJIE [0 IPUYKHE IPOCTOTHI, MOTYYHIH
Mozenu HeruOkux 1eH [8]. Me1 Oymem cie-
JOBaTh MOMYJSPHON MOJAENH 1IeHO0Opa3oBa-
nus G. Calvo [9] u J. Rotemberg [10]. B pa-
6ote [6] omucaH BBIBOJ YpaBHEHHUS HOBO-
keiiHcuanckoit kpuBoit ®wunca (NKPC)
m; = kK -mcry + BE[m41], THe k — mapamerp
KaypBo, oTpaxkaromnyii MHEPIUMOHHOCTh IICH,
a MCr; — OTKJIOHEHHWE OT PAaBHOBECHOT'O 3Ha-
YCHUS JIJISl PEATbHBIX MPEICTBHBIX U3ICPIKEK.

B sTo#i mpocToit MOJieNIn HE BBIAECIEHBI
SIBHBIC BHEIIHEIKOHOMHUECKHEe CBsizu. OpnHa-
ko, cormacHo J.Gali [11], cneumdukarms
NKPC 1t OTKpBITON S5KOHOMHUKH HE OTJIMYa-
€TCsl OT MOJy4YeHHOU aBTopamMu. OTINYal0TCs
TOJIBKO CaMH OTKaJHMOpOBaHHBIE KOAPPUIIH-
€HTBI, YTO HENPUHLHUIIUAIBHO JJISl CTaTUCTH-
YECKOT0 OIICHWBAHHUS, KOTOpOE OYACT MpoBe-
JICHO HUXKE.

PaccmoTpuM  BBIpaKeHUE JUIS TIpe-

ACIIBHBIX U3CPIKCK:

oWL ow
_owL) owLoL - W+l

ay oL gy ¥

aL oL
B ycnoBusix HECOBEpPIIEHHONW KOHKY-
PEHIIMM Ha pBhIHKE TpyAa CTaBKa 3apaOOTHOM
wiatel He ¢ukcupoBaHa ans ¢upm. Torna
0003HAYUM TACTUYHOCTD 3apaOOTHOMN IIATHI
1o Tpyay depes £ W, 3a/1aB NPOM3BOJICTBEH-
Hyto ¢yHKIUIO B Buae pyHkuuu Koododa — Jly-
maca Y = AL%, moayuyuM TpeleNbHbIE M3-

JIEPIKKU:

wWa+ey
MC = wa+e) ),
aY/L
a peaJ'IBHBIe HpeHeHLHLIC 1/13,uep>1<1<1/1 —
w@a+e¥
MCR = wa+e')
P aY/L

B norapudmax BbelpaxkeHue s pe-
QIbHBIX MpPENeIbHBIX M3AEPKEK NPUHUMAET
BUJ

+ &
mcr=w—y+I[+In — )

rJie W — JIorapu¢m peabHOM 3apabOTHOM IIIATHI.
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A ¢ ydeToM mpou3BOACTBEHHON (YHKIIUN

l—-a a 1+ &Y
mer=w+——y——+In|———|,
a a a

rae a; = InA;.

Jlor-nuueiinoe mpuUONMKEHUE UL pe-
QIBHBIX TMPEJCIIbHBIX H3ACPKEK, 3alUCAHHOE
Yyepe3 OTKIIOHEHHE OT PABHOBECHBIX 3HAUECHUH:

Tﬁf‘Tt=Wt—)7t+l~,t
WM C Y4ETOM MPOU3BOJICTBEHHOW (QYHKIINH H
YpaBHEHHUSI JIsl p€aJIbHBIX 3apa0O0THBIX IUIAT:
2+ 0) 7, - LA,

Kak Bummm, 6e3 ydyera M3MEHEHHH B
COBOKYITHOM (haKTOPHOI MPOU3BOIUTENIBHO-
CTH pealbHbIC TMPEJEIbHBIC H3IEPKKU IPO-
MOPLMOHANIBHBI Pa3phIBY BBINYCKA, YTO U UC-
noJib3yetcs 3adactyto s 3amucu NKPC.

B nureparype dYacTto HUCHONIB3YyeTCS
rUOpUIHAS NKPCl, npetokennas J. Gali u
M. Gertler [12] ma OCHOBe >KOHOMETpHYE-
CKMX MCCJIEA0OBAHUM:

~ 1
mery = (

T, = k- mery + PE[meq] + prmte_q
st Toro 4ToObI paBHOBECHAsE MHIIA-
IIMs COBIIajIajia C IEeJIEBBIM YPOBHEM, HEO0XO0-
JUMO BBITIOJTHUTH yciioBue 1 = S + py.
OTHOCHUTENBHO THOPUIHON MOIUDH-
Kallikd MOKHO 3aMETUTh, YTO HAIU TPEIbI-
IyIIue HIKOHOMETPHUYECKUE HCCIICIOBAHUS
[13], a Takxe uccnenoBanus HarmoHaabsHOTO
Oanka Kasaxcrana [14] yka3piBaloT Ha UHEp-
IMOHHOCTh MHQIISIIIMOHHBIX TIPOIIECCOB.
[TockonbKy, Kak ObLIO TOKa3aHO BBI-
me, noaxonoB k cnemudukamuu NKPC, Tak
ke, KaKk ¥ MMOJX0JI0B K OIICHUBAHMIO €¢ rapa-
METpPOB, CYIIECTBYET OOJIBIIIOE MHOXECTBO,
TO B JINTEPATYPE MOXKHO BCTPETHTH OOJIBIION
pa3dpoc CTaTUCTHYECKUX OIeHOK. Harmpumep,
s sxkonomuku CIIA B uccrnemoBanuu [15]
HPUBOJUTCS 0030p TaKUX OLIEHOK (puc. 1).

Lo
~ . . :
=
4=
35 ol +
o L - + E
oS
— +
g
=
B S + -
§D+ +
| H_
D o My
S o4 +H+ +ut + +H 1
(=]
=
e ]
o . .
S 0.00 0.25 0.50 0.75 1.00

NKPC Marg. Cost Coeff
Puc. 1. Pa36poc oneHok mapamerpoB NKPC B paznuuHbIX uccienoBanusx mo sxkonomuke CIIA [15]

HaunonansHbie O0aHku Mpu pa3padoT-
K€ JICHES)KHO-KPEJAUTHOW TOJMTUKU TPHUICP-
*uBaroTcs npasuia Teiinopa [16]:
Ri—me =y +qp(m, —n") + qyY:-

! Kpome Toro, MOKHO yKasarh ellie OJHY Creli(pHKAIHIO.
B uccnenosanuu J. Gali u M. Gertler [12] Bricka3aiu Bo3-
paXKEeHHsT TPOTHB MEPEX0Ja OT PEATbHBIX MPENCIbHBIX
U3IEPKEK K paspbiBy Bbiycka. OIHAKO, TIOCKOJIBKY Tpe-
JIENIbHBIE M3JIEPKKU SBISIFOTCS HEHAOIONAEMON MIEpEMEH-

Ho#i, J. Gali u M. Gertler npemoxmim KCOIB30BaTh J10-

wE w1 w1
moTpymaBBBIIMCR = ¥ =—F5=——+=

WL _ s
P p 4
dL

T Pav/L  aPY a

[IpaBuno Telnopa yka3bIBaeT, 4To pe-
aJilbHas, T. €. 32 BbIYETOM MH(IAIMH, 6a30Bas
CTaBKa JIOJKHA PACTU NMPHU MPEBBILICHUH HH-
¢suyelt CBOEro 1eJIeBOro 3HAYeHHUS U NpH
MOJIOKUTETIBHOM ~ pa3pbiBe Bbllycka. [lpu
9TOM LIEHTpalbHble OAHKU PYKOBOJCTBYIOTCS
npuHiMnoM Teinopa: st cTabuiIu3auu
SKOHOMMKH pEaKIs CTaBKH MPOLIEHTAa Ha OT-
KJIOHEHHE HWHQISAIUM OT Taprera J0JDKHA
ObITh OoubIie 1 (g, > 1).

KoncranTta y BbIOMpaeTcs TakuM 00-
pa3oM, 4TOObl B PaBHOBECHOM COCTOSIHUU
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(r, =T u ¥, = 0) cobmonanock ypaBHeHHe
IS. Tornay = —p.

IlockonbKy CTaBKa IPOLIEHTA HE MO-
’KET U3MCHATHCS CIMIIKOM YacTO W PE3KO B
OTBET Ha M3MCHEHHS 3KOHOMHYECKON KOHB-
IOHKTYpPBI, [IEHTPAIbHBIE OaHKU HCIOJIB3YIOT
CTIIAKUBAHUE:

Re—my =y + qp(m, — ") + q, ¥, +
+ PrR¢-1-

B srom ciyuae y = pr(m — p) — p.

Wrorosast cucremMa COCTOUT W3 Clie-
JNYIOLIUX YPaBHEHUM.

VpaBHEHHUE IS pa3phiBa BBITYCKa:

. . 1
Yo = E[Yiq] + ;(E[T[t+1] — Ry —p).
@yHKIHA CIIpOca Ha ICHBIU:
_ o -
mt = EYt - nRt'

[Ipennoxenue Tpyna:

L, = —(let - af’t).
@

HoBokentHcuanckas kpusas Oumrica:

my = k- mery + BE[megq] + prrre_s.

PeanbHble peesbHbIE U3ACPKKU:

mer, = W, — Y, + L.

[Tpou3BoacTBEeHHAS ()YHKIIHSL:

Y, =4, + alL,.

YpasHenue Telnopa 1 NpOLCHTHOU
CTaBKHU:

Ri—me =y +qz(m,—7") + CIth +
+ PrR¢-1.

J11 IpakTHYECKOTO HMCIOJIb30BaHUSA
ITOCTPOCHHON MOJIEH €€ MapaMeTPhl T0JKHBI
ObITh OTKANIMOpOBaHBl W/UIU oleHeHbl. [lo-
CKOJIbKY 111 0alleCOBCKOTO  OLICHMBAHUS
JOJDKHBI OBITH 3aJaHbl MapaMeTpbl arpHop-
HBIX pachlpeesieHnid, Mbl HCIOJb3yeM o00a
MO/IX0J1a: OTKaJMOpOBaHHbIE 3HAUEHUS IMapa-
METPOB HCIIONB3YIOTCS AJI 3aJaHus Iapa-
METPOB allPUOPHBIX pacCHpeIeIICHUH.

KannOpauusi napameTpoB Moje/u

pU KanuOpanuu MapaMeTpoB
MOJIeNI MBI Oy/IeM ClleZIoBaTh
pabore [17].

B wuccnenopanuu [14, c.25] Hopma
JMCKOHTHpOBaHUs [3 OblIa OIlEHEHA HKOHO-
MeTpudyeckn Ha ypoBHe 0,438 s mpono-
BOJIbCTBEHHBIX TOBapoB U 0,375 — nns Henpo-
JOBOJILCTBEHHBIX, U ATH 3HAUYEHHUS KaXyTCs
CIIMIIKOM HU3KUMH. 3aHW)KCHHBIE OLIEHKU

MOTYT SBJISATHCS 3((PEKTOM, OTMEUCHHBIM B
pabote [18]: mpu oLeHUBAHUU «TUOPUIAHOTOY
NKPC naroBele mnepeMeHHBbIC HHMIAIUN
«BbITecHAIOT» Oyaymme (leads), T.e. koad-
(GULUEHTHl NPU OXUIAHUIX OKa3bIBAIOTCA
3aHIKEHHBIMHA WJIM CTAaTHUCTUYCCKU HE3HAUU-
MBIMH.

Bonee anexBaTHBIE OIEHKH OBUIM TIO-
ayuensl B quccepranuu JK.I. Uimyosoii [2] —
0,97. b. MyxamMmeraueB OIEeHUT TapameTrp [
Ha yposae 0,98 [3].

[Tapamerp [ kanmuOpyercss U3 cieny-
omux coodpakeHuid. B paBHOBecuu ypaBHe-

E[c*\~° _
c* ) -

Hue Dinepa npuoOperaer BUA [ (
_ (1+TL'T) 1+m
T a+RY 1+R*

lenp mo wHGusmuu B Kaszaxcrane

yctaHoBiieHa B kopuaope 5—7% (1,2-1,7% B

KBapTai) u (akTuueckas HHOIAIHS OIU3Ka K

sTOMYy ypoBHIO (5,3% Kk xoH1y 2018 r.). bazo-

Bas crtaBka cocrtaBisger 9,25% (2,2% B kBap-

tai1). COOTBETCTBEHHO, MapaMeTp [ Mbl OTKa-

nubpyem Ha ypoBHe 0,99.

Torma mapamerp p Oyaer paBeH

p =Inp = —0,01. [lanee mbl OyaeM OLIEHU-

BaTh ATOT MapaMeTp HE3aBUCHUMO OT [, YTOOBI

pa3InYUTh HOPMY JIUCKOHHPOBAHHUS JIOMAlll-

HHAX XO3AWCTB W MPEAUPHUITHI PEaJBHOTO

CEeKTOpa, KaK 3TO0 OBLIO c/enaHo paHee B [6].

ITapamerp 0, OTpakaroUil 371aCTHY-

HOCTh MEXBPEMEHHOTO 3aMeleHHs] MoTped-

JIeHUs1, paHee MbI KaauOpoBainu Ha ypoBHE 1,

OJTHAKO aroCTEepPUOpHasi OLIEHKAa OKa3bIBaJlach

omm3ka k 4 (pa3dpoc OIEHOK COCTaBWJI OT

0,86 mo 593 mpu cpemneit 1,22).

b. MyxameTaueB OIEHWI TapaMeTrp Ha

yposae 0,95 [3] — 1 [4] (xoTst byHKIMS TIO-

JI€3HOCTH HECKOJIBKO OTIMYAJIach OT HAamIeH).

B memnom B nuTepaType mapameTp ¢ 4YacTo

3ajaeTcs Ha ypoBHe 1 (cm., Hanpumep, [11]).

[TapameTp ¢, OOpaTHBIN 31aCTUYHO-

CTU TPEIJIOKEHUs TpyAa MO peaJbHOW 3apa-

00THOH 1UIaTe, KanuOpoBaJcs Ha ypoBHE 2,5

[3] — 3 [4]. B pabore [2, c. 95] oreHenHoe

3Ha4yeHue 7,69 mpusHaeTcs KpaifHe 3aBBILICH-

HBIM M B HWTOTE NMPHHAMAETCS HAa ypOBHE 3

(ouenku Bbime 3 B sureparype no DSGE-

MOJICJISIM HE BCTPEUACTCH).

B wuccnenoBanuu [19] smacTUYHOCTH
crpoca Ha JneHbru (arperat M3) mo moxomy

T
Toects f =
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OIIEHEHa Ha ypoBHE 2,82, MO MPOILEHTY —
0,04,  CoorBerctBeHHO, MBI  3amaMUM
Y =1/3,n=0,04.

[Tapamerp Kk =

(1-w)(1-Bw)
—_— 3aBHCHT OT

nomu GUPM ¢ MHEPIIHMOHHBIMU IIeHaMU . J[7st
CIIA »ToT nmapameTp KaauOpyeTcsi Ha ypOBHE
?l5 [11, ¢. 52], 4To O3HAYAET, UTO B CPEAHEM
IIEHbI OCTAIOTCS (PMKCHPOBAHHBIMU Ha TIPO-
TsokeHun 3 kBaptanioB (k = 0,17). [nsa Ka-
3axcTaHa MOXHO OXHJaTh, YTO IIEHBI OoJjee
ruOKH, Mo KpailHel Mepe B CTOPOHY IMOBBIIIE-
uust. Hanpumep, w = 0,7 8 [4]u k = 0,12 [3].

OpueHTauss HAa 3KOHOMETPUUYECKUE
OLICHKH JPYTUX aBTOPOB 3aTPYAHSAETCS TEM,
9TO B OCHOBHOM B KauecTBe (hakropa NKPC
UCIOJIL3YIOTCSL HE peabHble MpeelibHbIe U3-
NEepKKU, a pa3pbiB Bbimycka: 0,159 u 0,651
JUIS TIPOJOBOJIBCTBEHHBIX W HEMPOJIOBOJIb-
CTBEHHBIX TOBapOB COOTBETCTBEHHO [14,
c.25]; 0,336 8 [2, c. 94]; 0,2278 B [6].

Ucxons n3 ouenku w = 0,7 1 Hammx
oueHok [ = 0,99, MBI yCTaHOBUM Mapamerp
k = 0,132.

Panee mbl oneHuBanmM KO3 GUIIUCHT
WHEPUHUOHHOCTH WHQISIIUM P, HA YypPOBHE
0,06 (pa36poc ot 0,03 mo 0,15, cpenuee 0,09)

[6] mam 0,25-0,30 [13]. B uccrenoBanuu [14,
c. 25] mapametp 011 oniereH B 0,162 u 0,243
JUISL TIPOJIOBOJILCTBEHHBIX U HEMPOJI0BOJIb-
CTBEHHBIX TOBAPOB COOTBETCTBEHHO. MBI BHI-
oepem mapametp p, = 0,1.

Panee MBI OIlEHUBaIHM AIIACTUYHOCTH
BBIITyCKa 110 Tpyay @ Ha yposHe 0,185 [6].

B nmyGnukauuu corpyanukoB Harmo-
HajpHOTO OaHka Kasaxcrana [5] comepkutcs
OTKCaHWE MOJEJCH, UCIOIB3YEMBIX Ui pa3-
paboTku MpoLeHTHOW monuTuku. Ha ocHoBe
3TOM MyOJuKauu Mbl onpeaenum pr = 0,75,
qr = 2,5, q; =0,5. Uenr mo wuHQISAIHHA
ycranoBieHa HanmonansubeiM 6ankom Kazax-
craHa Ha ypoBHe 7%, To ecth w1 = 0,07 /4.

Torga xkoHCTaHTy B ypaBHeHHHU Tewo-
pa 3amamguM Kak y = pr(nr” — p) — p = 0,027.

Js xanmubpanuu Kod3(UIEHTOB aB-
TOKOPPENSALUU I[IOKOB MBI OIICHHM MOJIEIH
BUJA €; = pe;_1 + €, TAEC e, — CllydallHbIe
BO3MYVILIEHUSI COOTBETCTBYIOIIMX IEPEMEH-
HeiX. CrangapTtHas ommOKa ypaBHEHUS HC-
MOJIb30Bajach AJs KaauOpaluu CpeaHeKBal-
paTUYeCcKOrO OTKJIOHEHHS CIy4alHBIX BO3-
myieHui (tadm. 1).

Tabmuna 1

HapaMeprl ABTOPErpeCCUOHHBIX Mojaesen CJ'[y‘lﬁﬁHle HHIOKOB

Ilepemennas ABTOKOppeJIsAUSA CJIYYAHHBIX CraHaapTHbIe OIIMOKH CIy4aiHbIX
BO3MYILICHUIT BO3MYILICHUI
i 0,737 0,020
m, 0,821 0,049
i 0,445 0,007
Ty 0,130 0,016
R; 0,857 0,003

Jliis pacyera mpOLIEHTHBIX OTKIOHEHHH
(st mepemennbsix BBII, yncneHHOCTh Haem-
HBIX pabouux, AedaMpoBaHHAs JEHEKHAs
Macca M2, peasnbHast 3apaboTHas 1uiaTa) BHa-
Yajie IpOBOJWIIOCH YCTPaHEHHE CE30HHOCTH C
noMomipio mpoueaypsl Census B - makere
EViews 7.0. BatemM pacCUHUTHIBATIOCH CTIIAKEH-
Hoe 3HaueHue GuIbTpoM Xozapuka — [IpeckoT-
ta B makere EViews 7.0 (cTtanmapTHbIi mapa-
MeTp Ul KBapTalbHbIX JHaHHBIX A = 1600).

1 <
B mucceprauuu XK. MiryoBoi otMmedaercs, 4To napa-

metp 1 € (0; 1), ogHako B WTOre 3a1a€TCs PaBHBIM 4 [2,
c.99].

HaKOHeH, PaCCUMTBIBAIIOCE IMPOUOCHTHOC OT-

KIIOHCHHE
z_sa;

zi
IA€ Z; — NPOLEHTHOE OTKIOHEHUE JUIs Iepe-
MEHHOM Z;; Z_SA; — 3HAYCHHUE NIEPEMEHHOM Z;
1ocjie YCTpaHEHHUsl CEe30HHOCTH; Z; — 3Haye-
HUE NEPEMEHHON Z;, CrilakeHHoe (PUIbTpOM
Xonpuka — [Ipeckorra.

Hanee, ucnonb3ys OailecoBCKHIl moa-
XO0Jl, OIEHUM OTKaIuOpOBaHHbIE 3HAYECHUS
napamerpoB DSGE-monenn skoHomukn Ka-
3aXCTaHa.

Zt:ln
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OueHka napamMeTpoB MOeJIH
alleCOBCKOE OLCHHMBAaHHUE MpPHU-
IIJI0O Ha CMEHY TPaJUIIUOHHOMY
HKOHOMETPHUYECKOMY OLICHHBA-
HUIO M KanuOparmu napameTpos. [loaxon mo-
Jy4aeT Bce OoJjbllee paclpoCTpaHEHHe IpU
oneHuBannu napamerpoB VAR- u DSGE-
moeneit [20-23]. Ero ocoOEHHOCTBIO SIBIISCT-
Csl TO, YTO TIPU OICHUBAHHU TTAPAMETPOB HC-
MOJIB3YIOTCS HE TOJBKO CTATUCTHYECKUE JIaH-
HBIC, HO ¥ allpUOPHBIC CY)XICHUS. ATIpUOPHAs
uHpOPMAIHA O 3HAUYCHUU MApaMETPOB MOXKET
OBITH TOJy4YeHA W3 TOJOKEHHHA SKOHOMUYE-
CKOM HAyKH, DKCIIEPTHBIX CYXICHHUH, pe3yilb-
TaTOB MPEABLIYIINX HCCIeaoBaHui. Hcmomnb-
30BaHUE ANPUOPHBIX 3HAHUI IMO3BOJIIET KOM-
MICHCUPOBATh HEXBATKY CTATHCTHYECKHUX JaH-
HBIX Ha KOPOTKHUX BPEMEHHBIX PsIax.
AnpuopHbIE 3HAHUS 3aAI0TCS B BHJIE
¢byuxumii pactpenenenus f(6) HEHM3BECTHBIX
napameTtpoB 6. Jlagee Ha OCHOBE MMEIOIINXCS
Habmonenuit Y o Qopmye baiieca paccuu-
ThIBaeTCs (DYHKIIMSL arlOCTEPHOPHOTO pacrpe-
JeTICHUSL

f@ly) = ACICIECbN L(yl6)f(6),
f»

rae f(y) — QyHKIMS IIOTHOCTH pacrpeere-

Hust HaOmoxenuit; f(0) — dyHkuus anpuop-

HOTO pacrpeienenue mapamerpos; f(y|0) =

= L(y|0) — pyHKIMSs npaBmonogo0ws.

Takum 00pa3oM, elie OJHOW 0COOCH-
HOCTBIO 0aifleCOBCKOTO OIICHUBAHUS SBIIACTCS
UCIIONIb30BaHUE (DYHKIUI  pacrpe/eicHHs.
JInsi TMoNydeHUs] TOYCUHBIX OIIEHOK PacCyu-
THIBAIOT MAaTEMaTHYCCKOE OXKHMIAHUE, MeIua-
HY WIA MOIY allOCTEPHOPHOTO pacrpesese-
st f(6]y).

B KkauecTBe ampHOpHBIX pacrpesese-
HUI TPUHATO HCIOJB30BaTh  CICIYIOIINE
byukun (puc. 2):

— JUISL  TIOJIOKUTENIbHBIX MapaMeTPOB
MOJIETICH — raMMa-PacIpeiesieHue, TSl OCTaTb-
HBIX — HOpMaJIbHOE pacripeiesieHue (pexe —
PaBHOMEPHOE);

— Uil aBTOPErpecCHOHHBIX Kod(du-
I[UEHTOB, KOTOPBIC MPUHUMAIOT 3Ha4eHus oT 0
1o 1, — 6era-pacripeneneHue;

— UL CPeIHEKBAIPATHYECKUX OTKIIO-
HEHHU# — 00paTHOE raMMa-pacIpe/iesieHue.

L
1 2 H 1 5 ] 4

(a) PaBHomepnoe

(b) Hopmasbroe

10

(d) F'amma

02 01 0s 08 10

(e) Obparnoe raMmma

Puc. 2. Bun dyHkimii pactnpezeneHus B 0aileCOBCKOM OLCHUBAHHUU MIPU PA3THYHBIX 3HAYCHHSIX UX
napameTpoB [24, c. 38]

YuutsiBas 3TH PEKOMEHJAIUMH, HaM
OCTaeTcs 3a7aTh CPEIHUE 3HAYECHMsI alpHOp-
HBIX paclpeieseH’il mapameTpoB Ha OCHOBE
OTKaJMOpPOBAaHHBIX BBIIIE 3HAUYEHUH. AmNpHu-
OpHBIE 3HAYEHUSI AUCTIEPCUH 33JAI0TCS OOBIY-
HO MaKCHMAJIbHO BO3MOXXHBIMH, 4TOOBI HE
CyXaTh JIMalla30H OLIEHUBaHUS.

OueHnBaHWE NTPOBOAWIOCH C TOMO-
uibto nakera Dynare Ha KBapTaabHBIX JaHHBIX
Komurera no cratucruke Kaszaxcrana ¢ 2000
no 2017 rr. (maHHBIE MO MHICKCY peabHOU
3apaboTHoil miatel — ¢ 2004 r., Tabm:. 2).
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Tabnuna 2
IapameTpsl DSGE-monean 3xoHoMukn Kazaxcrana u mapamMeTpbl MX pacnpeneseHuii
ArnpuopHoe ArmnocrepuopHoe

IMapametp Pacnpenenenne AnpuopHoe cpeHee CTAHIAPTHOE OTIIOHEHHE cpenmee

B Tamma 0,99 0,009 0,9867

p Camma 0,01 0,009 0,0027

o Tamma 1 0,9 0,1817

@ Tamma 3 2,9 12,0935

P Tamma 1/3 0,3 0,6242

n Camma 0,04 0,03 0,0369

K T'amma 0,132 0,13 1,4638

D bera 0,1 0,09 0,0246

Qx Tl'amma 2,5 1 2,5009

dy I'amMma 0,5 0,2 0,1343

Dr bera 0,75 0,1 0,7828

y HopmaisHoe 0,027 1 -0,0283

a Famma 0,185 0,18 0,0801

Dy bera 0,737 0,2 0,8874

DOm Bera 0,821 0,1 0,8664

oL Bera 0,445 0,2 0,6223

Py bera 0,130 0,1 0,363

Dr bera 0,857 0,1 0,1158

04 bera 0,7 0,3 0,8089

Oy OO6p.ramma 0,020 Inf 0,0212

O O6p.ramma 0,049 Inf 0,0191

oy OO6p.ramma 0,007 Inf 0,0461

Ty O6p.ramma 0,016 Inf 0,0051

g, O6p.ramma 0,003 Inf 0,0467

Hwxe npencraBneHsl rpaduky anpu-
OPHBIX U aIllOCTEPUOPHBIX paCIpeNeICHUN

(puc. 3).
beta ro sigma
= 200
I 5
I 100
0 : 0 0
0.96098 1 1.02 0 0.02 0.04 0.06 0 2 4 6
phi psi eta
. . . .
i 2 |
0.2
4 | 10
i
0 0 0
5 10 15 20 25 0 1 0 0.1
kappa ro_p ap
¥ ¥ 05 ¥
|
5 | 20
|
AN
0 0 0
0 1 2 3 0 02 04 0 2 4 &6
qy ro_r gamma
5 . .
50
5 |
I |
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IJid  KJIKOYCBBIX OLCHUBACMBIX IIapaMETPOB

Puc. 3. I'padmkn anpropHBIX (Cephlid IIBET) M allOCTEPUOPHBIX (YepHBIN) HYHKIHN
IUIOTHOCTH pactnpenenenus napamerpos DSGE-monenu skonomuku Kazaxcrana
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[Ipu ananmu3e MONYYEHHBIX peE3yNbTa-
TOB OOpamiaioT Ha ceds BHUMAHUE CIEIYI0-
mue MoMmeHTel. [lapamerp o, orpaxkaromui
MEXBPEMEHHOE 3aMEILIEHUE MOTpedIIeHus,
oKa3ascs 3HAUUTEIbHO MEHbIIE 1.

HaoOopoT, olieHka mapameTpa ¢ OKa-
3ajJach OYEHb BBICOKOW, YTO TOBOPUT O HH3-
KOH 3JIJACTUYHOCTH IIPEUIOKEHUS TpyJa K 3a-
paboTHOI miare. AHAJIOIMYHO, OYEHb BBHICO-
KM€ OILICHKH Iapamerpa k (mapaMmerp oTpulia-
TEJIBHO CBsI3aH C Joyiel (pupM, HE KOPPEKTH-
PYIOILUX LIEHBI) MOTYT CBUJETEIbCTBOBATH O
BBICOKOW HWHEPLUOHHOCTH HHQIISALIUOHHBIX
nporieccoB. O0a pe3ynbTara TOBOPSAT 00 MH-
CTUTYIIHOHAJIbHOM HECOBEPIICHCTBE PBHIHKOB
Tpyaa u ToBapoB B Kazaxcrane (pe3yibTarsl,
OKUJlaeMble ISl BCErO MOCTCOBETCKOTO Mpo-
CTPaHCTBA).

OueHku napameTpoB npaBuia Teiso-
pa B LIeJIOM NOATBEpkatoT, uro Hannonans-
HbIl Oank Kazaxcrana B cBoell MOHETapHOM
MIOJINTUKE OPUEHTUPYETCS] Ha CTAOMIIM3ALINIO
UHOIAUN, TPaKTUYECKH He oOparas BHU-
MaHUs Ha CTa0MIIM3alMIO BBITYCKa.

[Tapamerp p,, YYMTHIBAIOLIMA HHEP-
LIMOHHOCTh LIEHOBBIX IIIOKOB, OKa3ajcs ropas-
710 BBIIIE 3HAUCHUN, OTKAINOPOBAHHBIX HAMHU.
U, nHaoGopoT, KOIPOUIMEHT p,, OTpaxkaro-

WA WHEPUMOHHOCTh IIOKOB MPOLIEHTHOMU
CTaBKH, OKa3bIBaeTcst 0au3kuM k 0.
[anee npoBeneM ClieHapHbIE PacyeThl
Ha OCHOBE OLIEHEHHBIX IIapaMeTpPOB.
YuciieHHbIE IKCIIEPUMEHThI M AHAIN3
pe3yJIbTATOB
LEHUM, KaK IOBJIMAKOT HA 3H-
JIOTEHHBIE II€PEMEHHBIE, BBI-
paXX€HHbIE 4epe3 OTKIOHEHUS
OT DPABHOBECHBIX 3HAYEHUH, LIOKHU CIpOCa,
IPOLEHTHOW CTaBKW, LEH U MPEIJIOKECHUS
Tpyza. Bee 1m0ku 1o BenMunHe paBHbI OTHOMY
CPEIHEKBAIPaTUYECKOMY OTKJIOHEHHIO, OLEe-
HEHHOMY BBILIE VIS CIIy9alHBIX BO3MYILECHUMN.
Pacuersl npoBenens! Ha 16 nepuoaax, 4ro co-
OTBETCTBYET 4 rojlaM peajlbHOr0 BPEMEHHU.
IIppu pocte COBOKYHmHOro cmopoca
(puc. 4) yckopsiercst MHQISAMUA, H, CICAYST
npunuuny Teinopa, HanumonanpHblii OaHK
noBbIIaeT 0a30Byr0 cTaBKy. CaepikuBaromias
NPOIICHTHAs TIOJIMTHUKA CHMXKAET 3PQPEKT OT
NEPBOHAYAJILHOIO HMIIYJIbCA COBOKYITHOT'O
cipoca. PocT cripoca Ha J1eHbI'M BCIIEACTBHE
poCTa 10X0/1a NEPEBEIINBACTCS CHIKECHUEM B
pe3yJibTaTe pocTta NpOLEHTHOM craBku. Ha
PBIHKE TpyJa POCT 3KOHOMUYECKONW aKTUBHO-
CTH BBI3bIBA€T IOBBIIICHUE pEaIbHON 3apa-
OOTHOM MIATHI M MPEUIOKEHUS TpyIa.

« 107 « 107 <102 r
5.“IO y 2v.10 i 10
O\ 1 2
-5 0 0
5 10 15 10 15 5 10 15
<104 m 5 <102 W
0 10 5 10 1 10
-1 0 0
-2 -5 -1
5 10 15 10 15 5 10 15
e X -3
0.02 Y 1 x 10
0.01 0
0 -1
5 10 15 10 15

Puc. 4. ®ynxnmn otkivka mpu moke crpoca B DSGE-monenn skonomukn Kazaxcrana
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Poct mporeHtHOM cTaBku (puc. 5)
IIPUBOJAUT K OTPULATEIBHOMY pa3pbiBy BBI-
MmycKa M CHIKeHHto uHQuimn. OnHako na-
JIEC CHUHIKCHUC HH(bHﬂHHH HHNXKE NLCICBOTO

KEHHUSI CTaBKU IPOLIEHTA, YTO YBEJIUYUBACT
cipoc Ha JeHbI'd. CHUKEHUE DKOHOMUYECKON
AKTUBHOCTH HACEJICHMSI OTPAXKAeTCs Ha PhIHKE
TpyZa B CHIKCHMM 3apaOOTHOM IUIaThl W

YPOBHsI, yCTaHOBJECHHOro HarmoHambHBIM YPOBHSI 3aHATOCTH.
0aHKOM, TPUBOJAUT K HEOOXOJWMOCTH CHHU-
o 10t y G p o X102 r
-0.5 [ -0.01 A
-1 -0.02 -2
5 10 15 5 10 15 5 10 15
4 x10° m 0 x10° | 0 w
2 -0.5 -0.005
0 -1 -0.01
5 10 15 5 10 15 5 10 15
o1 er 0 mcr
0.05 \\ -0.01 [
0 -0.02
5 10 15 5 10 15

Puc. 5. ®yHKmu OTKIMKA MU MIOKE porieHTHON cTaBku B DSGE-monenn sxonomuku Kazaxcrana

DK30TeHHbIM pocT 1eH (puc. 6) 3a-
CTaBISIET JICHEKHBIM DETYIATOp TOBBICUTH
0a30ByI0 CTaBKy, 4TOObI cep:kaTb HH)IIA-
1uio. PocT 1eH W cTaBKM MPOIEHTa BHI3BIBA-

0T CHUIKCHUC BBIITYCKAa HUKC PABHOBCCHOI'O
YPOBH:, CHUKCHHUEC CIIPOCa HA ACHBI'K, YPOBHA
3aHATOCTU HACCJICHUA U YPOBHS 3apa60TH0171
T1J1aTHI.

4 5 <10° r
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-1 1 2 k
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4 m E | w
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-0.5 F -2 r -0.02
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Puc. 6. ®ynximn oTkivKa mpu 1ieHoBoM 1moke B DSGE-monenu skonomukn Kazaxcrana
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[Ipu pocre mnpenyoxeHus Tpyaa
(puc. 7), 9TO MOXET OBITh BBI3BAHO BBIXOJIOM
Ha PBIHOK HOBBIX KaJIpOB, WU MPUTOKOM MH-
IPAHTOB, WJIM U3MEHEHHEM MTEHCUOHHOTO BO3-
pacTa, CHI)KaeTcsl pealibHas 3apaboTHas Iuia-
ta. Uepe3 peanbHble TpeneibHBIE U3IACPKKHU
MHQIISAIMS OIMyCKAaeTCsl HIDKE IIEJIEBOTO YPOB-

HS, 4TO BBEIHYKIaeT HanmonaneHbril 6ank Ka-
3aXCTaHa CHHU3UTH MPOLEHTHYIO cTaBKy. Ilo-
ClIeIHEE YBEIMYMBACT COBOKYITHBIM CIIPOC
(pocT ypOBHS 3aHSATOCTH HANpPSIMYIO YBEJH-
YUBaeT YKOHOMHYECKYHO aKTHBHOCThH Hacese-
HUS1) U CIIPOC HA JIEHBIH.

<107 107 <102 r
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Puc. 7. ®yHKIMH OTKIIMKA MTPH HIOKE npeiokenust Tpyaa B DSGE-monenn sxonomuku Kazaxcrana

Takum  oOpazoM,  paspaboTaHHas
DSGE-monens sxonomuku Kaszaxcrana mos-
BOJISIET aHAU3UPOBaTh APPEKThl OT U3MEHE-
HUW MOHETapHOW MOJUTUKU U ONTHUMH3AINH
ee mapaMeTpoB.

3akioueHue

nmucana manas DSGE-monens

skoHoMmukHn Kazaxcrana. Mo-

JIeb  OTMHCHIBACT TIOBEACHHUE
JOMAaITHUX XO3SIMCTB U MPEINPUITHI pealb-
HOTO CEKTOpa B YCJOBHUSX HECOBEPIICHHOM
KOHKYPEHIIUU U HeTHOKUX 1eH. [l cektopa
JIOMAlTHUX XO3SIMCTB BBIBEACHBI YPaBHCHUS
noTpedNieHus, Crpoca Ha JIEHBIM M TPEIo-
KEHUs Tpyaa. PeanbHbI CEKTOpP OMMUCHIBAET-
Csl C TIOMOIIBIO MTPOU3BOJCTBEHHON (YHKITHH,
YPaBHEHHSI PEATbHBIX MPEICTbHBIX H3ACPKEK
u kpuBor @uyuurca. 3aMbIKaeT CHCTEMY
ypaBHeHue Teiopa, OmMUCHIBaIONIEe TIPO-
[EHTHYIO TIOJUTHKY JIEHE)KHOTO PETYIIATOpPA B
YCIIOBUSAX HHQIIAIIMOHHOTO TapTreTHPOBAHUSI.

Jnst olleHMBaHUS TapaMeTPOB MOJIEIN
ucnonb3yercs OailecoBckuit moxaxon. Ilomy-
YEHHBIC OIEHKH MMO3BOJIMIIN ClIeJaTh BBIBOJI O
Cnaboil  YyBCTBUTEIBHOCTH  MPEUIOKCHUS
TpyJla K YpOBHIO 3apabOTHOHM miaTtel U 00
OUeHb BBICOKOW HWHEPIHMOHHOCTU WHOIAIH-
OHHBIX TponeccoB. llocaeaHee 3HAUYUTENBHO
YCIOXKHAET aHTHUHQIALUOHHYIO TOIUTUKY
HanumonansHoro 6anka Kazaxcrana.

B nanpHeiimeM Mojenb MOXET OBITh
pa3BHTa 3a CYET y4yeTa TaKuX CpeaHe- U J0JI-
TOCPOYHBIX (PAaKTOPOB, KAK MHBECTUIIUU B OC-
HOBHOW KamuTajl W JWHAMHKAa OCHOBHBIX
¢donm0B, puckanbHas MOIUTHKA TOCYIAPCTBA.
JloGaBrieHre B MOJIeb TTapaMeTPOB BHEIITHEH
TOPrOBJAM M MHPOBOM 3KOHOMHMKHU MO3BOJUT
HCMOJIb30BATh MTOCTPOEHHYIO MOJENb B Kaye-
CTBE COCTaBHOro Oioka s moaenu Tamo-
YKEHHOTO COI03a.
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Hcnonb3oBanue HHCTPYMCHTApUs PEruOHAJIbHBIX AWHAMHWYCCKUX MO}IGJ’IGIZ JUIgA aHalln3a 3KOHOMMKH
CY6'I)CKTOB Poccuiickoit CI)e;[epauMH, B YaCTHOCTHU IJIA UCCJICAOBAaHUA PETUOHAJIBHBIX JICJIOBLIX HUKIIOB, ABJISACTCIA
B HACTOsIIEC BpeMs aKTyadbHOH 3a7adyeil. DTO 0OYCIOBIMBACTCS HEOOXOMUMOCTHIO BBIPAOOTKH CHCTEMHBIX
MpeCTaBICHUN 0 (BaKkTopax, YCIOBHUAX M MPEANOCHUIKAX PAa3BUTHS PETHOHOB, 00 OCOOCHHOCTSX U TCHICHIIUAX
MUHAMUKA HMX OTPAclIeBOM U TEeppUTOPHATIBbHON CTpYKTyphl. Llenmbro uccinemoBaHust sBISETCA pa3paboTka
JMHAMHYECKOH  CTOXaCTHYECKOM MYIBTHCEKTOPHOH Momend Uil aHanu3a d(QQEKTOB  perHoHaIbHOU
9KOHOMHUYECKOH moiuTHKH. HaydHOoW HOBM3HOH wHccieqoBaHMS SIBISIETCS pa3paboTka W peanu3amnus
JUHAMHYECKUX MOJENeH ¢ MHKPO3KOHOMHYECKHMM OOOCHOBaHMEM I (OpMasM3allii IPOLECCOB Pa3BUTHSA
PETHOHANBHOM  COLMAIBHO-DKOHOMHUYECKOW  CHCTEMBI, YCTOMYMBOCTUM  PETHOHANBHON  MOIUTHKH U
MPOCTPAHCTBEHHOTO pa3BuUTHA. [lomoOHBIM Kimacc Mopened, COCTaBISIOIMNN TeopeTHuecKui (yHmameHT
COBPEMEHHOM MAaKpPOIKOHOMHUKH, HCIONB3YyEeTCs B HACTOSIIEE BpeMs MPEUMYLNIECTBEHHO JUI1 aHAIHM3a
HallMOHAJILHOM YKOHOMHUKHU. MoJienn o00HOTO Kilacca, OIMMCBHIBAIOIIME TPOLECCHl B PErHOHAIBHON 3KOHOMHUKE,
[IPAKTUYECKU OTCYTCTBYIOT. IIpenyioKeHHBII aBTOPCKUMI HMHCTPYMEHTapuil IIOCTPOCHHUS PETHOHAIBHOMN
JMHAMHYECKOH CTOXaCTMYEeCKOW MOJENM OOLIero paBHOBECHsS OIUCHIBAET CTPYKTYpPY PpEalbHOIO CeKTopa
sKoHOMHUKH CBepisioBckoil obnactu. [lapamerpusanusi MOJeNnH OCYIIECTBISUIACh HA AIMITUPHUYECKHX JaHHBIX
sKoHOMHUKH CBepaioBckoil obmactu 3a 2003-2016 . B Monmenu paccMaTpuBaeTcs IOBEACHHE CIETYIOIINX
OKOHOMHUYCCKHUX arcHTOB: JOMAIIHUC XOSSIIZCTB&; (I)I/IpMI:I, OCYIIECTBIAOMINE CBOIO ACATCIBHOCTH B pE€aibHOM
CEKTOpE HKOHOMHUKH; PETHOHAJIbHOE IPaBHTENLCTBO; (erepasbHOe IPaBUTENbCTBO; LleHTpanbHbIH OaHK.
C noMomupio (yHKIMH HUMITYIIECHOTO OTKJIMKA PACCUUTaHbl (PUCKAJIBHBIE MYJIBTUILUIUKATOPHI JUIS TPEX CEKTOPOB
9KOHOMHKH CBEpAJIOBCKOM 00JIaCTH — CEKTOpa TOPTyeMbIX TOBApOB, CEKTOpPa HETOPI'YEMBIX TOBAPOB U CHIPHEBOTO
CeKTOpa. AHaIM3 (QUCKAIBHBIX MYJIBTUINIMKATOPOB ITOKa3aj, YTO HauOOJblIee BIMSHHE M3 PacCMaTpHBAEMBIX
(UCKaNbHBIX IIOKOB Ha OOBEMBI BBINYCKA B paccMaTpUBacMBIX CEKTOPAaX SKOHOMHKHM OKa3bIBAIOT IIOK
3¢ QeKTHBHOW HAJIOTOBOM CTaBKM Ha J0XOJ] (U3UUECKHX JIMI[ M IIOK PErHOHAIBHBIX pacxoioB. [IpumeHeHue
HWHCTPYMEHTApUsd B BHJC HCTOpH‘IECKOﬁ JCKOMIIO3UIIUN PETMOHAJIBHBIX TICPEMEHHBIX IMOKA3bIBACT PE3YJIbTAThI
BIIMSHUS IIOKOB CIIpOCa M MPEUIOKECHHS BO BPEMEHHOM PETPOCHEKTHBE Ha OOBEMBI BBITYCKAa BO BCEX TPEX
pPacCMOTPEHHBIX CEKTOpax pPErhuoHaJbHOM JKOHOMHUKH. Pe3ynbTaTsl BpEMEHHOM [I€KOMIO3UMLMM BapUaluil
PaCCMOTPEHHBIX 3HJAOTCHHBIX NMEPEMEHHBIX MO3BOJIAIOT CHACIATh BBIBOJA O TOM, YTO IUKIMYCCKUE MPOLECCCHI B
pervoHajbpHON dkoHOMHMKe CBEpIUIOBCKOM OOJIaCTH B HCCIEyeMOM mepHoje B Oosblield Mepe OOYCIIOBJIEHBI
(hakTOpamMu mpeUIoKEHN, a He (akTopaMu crpoca. Pe3ynbTarsl HCCiieoBaHUsS MOTYT HCIIONB30BaThCS KaK IS
aHaJM3a TPHUOPHUTETOB PErMOHANBFHONH HKOHOMHYECKOM TIONMTHUKH, TaKk M B IIpolecce pa3paboTKu Mep,
HalpaBJICHHbIX Ha CHU)KEHHE BEPOSTHOCTH BO3HHUKHOBEHHS KPU3UCHBIX SBICHUH B PErHMOHAIbHON YKOHOMUKE.
[IpexncraBneHHbIil B cTaThe OONIMH TPEH/ K MOCTPOCHUIO MYJIBTHCEKTOPHBIX MOJIEIel PErHOHAIBHBIX YKOHOMUK B
paMKax Io/xo/a OOIIEero paBHOBECHS C yYETOM MUKPOAKOHOMHUECKHX 0OOCHOBAHUH U pallMOHAIBHBIX OKUIaHUN
SKOHOMUYECKHMX areHTOB aKIEHTHPYeT BHUMAHUE HAa MEpCHEKTHBaxX AANbHEHIINX UCclefoBaHUU. B uacTHOCTH,
I OTPpAXKCHHUA CHCI_H/I(i)I/IKI/I PETUOHOB HCOGXO}II/IMO YYUTBIBAaTh B MOJCIIN HWHCTUTYHHOHAJBHBIC (baKTOpBI
COOTBETCTBYIOIIETO PETHOHA. JTOT BOMPOC SBIAETCS WHTEPECHOH TEMOH I OyIyIINX MCCIEIOBAaHUHA B 00NaCTH
MOJCIINPOBAHUA PETUOHAJIBHBIX COITMAJIbHO-OKOHOMHUYCCKUX CUCTEM.

Kntoueguvle cnoga: pezuoH, pecuOHANbHAS IKOHOMUYECKAS NOIUMUKA, OUHAMUYECKAs CMOXACMUYECKAs
MoOenb, CeKmop MmMopzyemMblX MOo8apos, CEeKMOp HeMmop2yemMblX MmMo8apos, Cbipbegoll CeKmop, (UCKAIbHble
MYToMUNIUKAMOPSLI, WOKU CNPOCd, WOKU NPEONOHCEHUs, (DYHKYUU UMNYIbCHO20 OMKAUKA, UCTHOPUUECKAs
()eKOMnosuuuﬂ eapuauuﬁ SHOO2EHHBIX NEePEeMEHHBbLX.
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REGIONAL DYNAMIC STOCHASTIC GENERAL EQUILIBRIUM MODEL
AS A TOOL FOR ANALYSIS OF FISCAL POLICY

Leonid Aleksandrovich Serkov
ORCID ID: 0000-0002-3832-3978, e-mail: dsge2012@mail.ru

Institute of Economics, the Ural branch of the Russian Academy of Sciences
(29, Moscow st., Ekaterinburg , 620014, Russia)

Using the tools of regional dynamic models for analyzing the economy of the constituent entities of the
Russian Federation, in particular, for studying regional business cycles is currently an urgent task. It is determined
by the need to develop system conceptions about the factors, conditions and prerequisites for the development of
regions, about the features and trends of the dynamics of their sector and territorial structure. The purpose of the
article is to develop a dynamic stochastic multi-sector model for analyzing the effects of regional economic
policy. The scientific novelty of the research concerns the development and implementation of dynamic models
with microeconomic justification to formalize the processes of regional development, the sustainability of
regional policy and spatial development. Similar class of models, that forms the theoretical foundation of
contemporary macro-economics, is currently used for the analysis of national economy mostly. Models of such
class that describe the processes in the regional economy are practically absent. The original tools for the
construction of a regional dynamic stochastic general equilibrium model, suggested by the authors, describe the
structure of a real sector of the economy of Sverdlovsk region. Parameterization of the model was made on the
empirical data basis about the economy of Sverdlovsk region for 2003—-2016. The behaviour of the following
economic operators has been considered in the model: households; firms operating in the real sector of economy,
the regional and federal government, and the Central Bank. Fiscal multipliers for three sectors of the economy —
tradable goods sector, non-tradable goods sector and resource sector have been calculated with impulse response
functions. The analysis of fiscal multipliers has revealed that the shock of the effective tax rate on individual
income and the sock of regional costs have the most significant effect on the output in the above considered
sectors of economy among all the rest fiscal shocks. The use of the tools in the form of a historical decomposition
of regional variables demonstrates the results of the impact of supply and demand shocks in a time perspective on
the output in the three sectors of the regional economy. The results of temporal decomposition of the variations of
the endogenous variables mentioned above suggest that the cyclic processes in the regional economy of
Sverdlovsk region during the study period are largely due to factors of supply rather than demand. The research
results may be used both for the analysis of the regional economic policy priorities and for the development of
measures aimed at the decrease of possible crisis phenomena in the regional economy. The trend to the
construction of multi-sector models of regional economy in the framework of general equilibrium approach with
the macroeconomics justification and rational expectations of economic operators described in the article stresses
the importance and prospects of further studies. In particular, to reflect the specifics of the regions, it is necessary
to take into account the institutional factors of each region in the model. This issue is an interesting theme for
further research in the field of modeling of regional social and economic systems.

Keywords: region, regional economic policy, dynamic stochastic model, tradable and non-tradable
goods sector, resource sector, fiscal multipliers, demand shocks, supply shocks, impulse response functions,
historical decomposition of variations of endogenous variables.

BBenenue

€00X0JIMMOCTh  YCTOMYUBOTO

pasBUTHS  PETHOHOB  Mpen-

ompenenseT pa3paboTKy Me-
TOJMYECKOTO HWHCTPYMEHTApHs aHallu3a 3KO-
HOMMYECKOW TOJIUTUKU PETUOHOB U (HOpMU-
POBaHUSI CTPATETMH WX Pa3BUTHA. ITO CTaHO-
BUTCSI TeM Ooiee AKTyaJIbHBIM B CBsA3H C
YTBEP)KICHUEM KOHUEMIMU MPOCTPAHCTBEH-
HOTO pa3BUTHs pernoHoB. Kpome Toro, akry-
QJIBHOCTh HMCMOJIb30BaHMUs MOJOOHOTO HH-
CTpYMEHTapHs OMpeIesieTcss HeoOXoauMo-
CTBIO BBIPAOOTKH CHCTEMHBIX MpEICTaBICHUI

0 (axkTopax, yCIOBUAX U MPEANOCHUIKAX pa3-
BUTHS PETHOHOB, 00 OCOOEHHOCTSAX U TEH-
JEHIUAX TUHAMUKH UX OTPacieBOU U TeppH-
TOPHAIBHON CTPYKTYPHI.

[ToaTomMy BakHOW 3amadedl SBISETCS
pa3paboTKa AMHAMUYECKON MOJENH CyObeKTa
deneparuu, ob6namaromel  000CHOBAaHHBIM
WHCTPYMEHTApUEM aHajii3a PEruOHAIbHBIX
COLIMAJIbHO-D)KOHOMMYECKHUX IpoleccoB. B
KadyecTBe MOJ00HON MOJIETN B CTaThe Mpeiia-
raeTcsi UCMOJIb30BaTh JTMHAMHUUYECKYIO CTOXa-
CTHUYECKYI0 MOfelib OOIIero paBHOBECHUS
(DSGE-monens). DSGE-monmenu  sBastoTCS
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MOIIHBIM HHCTPYMEHTOM [UIsl pa3pabOTKH
MOHeTapHOU U (uckanpHOl momutuku. C mo-
MOIIBIO 3TUX MOJIEIEH MOKHO aHAJIU3UPOBATh
CTPYKTYpPHBbIE H3MEHEHHUS B JKOHOMHUKE U
IIPUYUHHO-CJICICTBEHHBIE CBSI3M MEXIy Iie-
peMeHHbIMU. [103TOMY HaHHBIM MHCTPYMEH-
Tapuil UCIOJIB3YeTCA IMpPU  HCCIIEJOBAaHUU
HallMOHAJBHBIX SKOHOMUK BO MHOTHUX CTpa-
Hax [1-3].

[Tonassiroriee OONBIIMHCTBO PabOT C
ucnois3oBanueM DSGE-Monenel nocBsameHo
HCCJIEJOBAHUIO MAaKpPOIKOHOMHUYECKOH IOJIN-
TUKHU HallMOHAJIbHBIX SKOHOMUK. Hanmpumep, B
crarbsix [4; 5] mocpeactBom DSGE-mopeneit
aHaJIM3UpyeTcs Makpo’KOHOMHUKa Poccum.
Nwmeetcst nuiiie HE3HAYUTEIBHOE YHUCIIO PadoT,
B KOTOPBIX PAaCCMaTPUBAETCS PETHOH U, COOT-
BETCTBEHHO, aHAJU3HUPYETCsl pEeruoHalbHast
SKOHOMHYECKas monuThka [6—8]. Omnako B
MEePEYNCIICHHBIX MyOIHKaIMsIX paccMaTpuBa-
€TCsl JINIIIb B3aUMOJICHCTBHE PETMOHOB C IICH-
TPOM U HE paccMaTpuBAETCS B3aUMOJICUCTBUE
pernoHoB Mexy coboil. B uccnenosanuu [8]
paccmotpena kommnaktHass DSGE-Monens pe-
THOHAJIIBHOW SKOHOMMKH, JIMIIICHHAS] 3TUX He-
nocTarkoB. Bmecre ¢ Tem 3Ta Mozgenb HE MO-
JKET CUUTATHCS MOJIHOMPABHON PErMOHAIBHOU
MOJIENbI0, TaK KaK OHA HE OTpakaeT 0COOEH-
HOCTEH CTPYKTYphl PEaIbHOTO CEKTOpa 3KO-
HOMHUKH. B cBOl ouepenb, OCOOEHHOCTH
CTPYKTYPBl PEIBHOTO CEKTOpa JKOHOMUKHU
MOTYT SBISATHCSA MPUYUHAMH HUH(ISITHOHHOTO
muddepeHnrania MEXIy pEeruoHaMu, pasiiv-
YUi B IEPEHOCE BAIIOTHOTO Kypca U T. 1.

OtcyTcTBHE HaydyHOTO HWHTEpeca K
aHaJIM3y PErMOHAJBHBIX MOJAENEed B JOKpH-
3ucHbId nepuon (2008 r.) BBI3BAHO TE€M, UTO
uccnenosareneit DSGE-moneneit B »ToT ne-
pHOJ MHTEpECOBaJl TOJBKO AaHAJIU3 MOHETap-
HOM MONUTUKU. MHOTHME Yy4YeHble CUMTAIU
(UCKAIbHYIO TIOJIUTUKY HEIOCTATOYHO TPH-
TOAHBIM HWHCTPYMEHTOM TPOTHUBOJAEHCTBUS
I0KaM. B IOCTKpU3HUCHBINA MTEPUOJ 3Ta TOYKA
3peHusi ObUTa U3MEHEHa M, COOTBETCTBEHHO,
MOSIBUJICSL MHTEpPEC K aHaimm3y (HUCKaIbHOM
MOJIUTHUKHU.

Takum oOpa3oM, UCHOJIb30BaHHUE JIU-
HAMUYECKUX CYOBEKTHBIX MoOJelell B Kade-
CTBE HWHCTPYMEHTA aHaju3a PErHOHAIBHOU
SKOHOMUYECKON TMOJUTUKU SIBIISETCS aKTY-

aJbHOM 3aJla4yeil, a MoJy4aeMble MPU 3TOM pe-
3yABTAThl OPUTTHATLHBIMH.

Hcxonst 13 BBINIECKA3aHHOTO, LENbIO
HACTOSIIIETO UCCIEAOBAHUS SIBISETCSA MpUMeE-
HEHUE MHCTPYMEHTapHsi AMHAMUYECKUX CTO-
XaCTUYECKUX MOJIEJIEN K aHaJIU3y pPEeruoHab-
HBIX COI[MAIIbHO-9KOHOMUYECKUX IPOIECCOB.
Pemenue naHHoM 3a1a4M OCYIIECTBIIIETCA Ha
ocHoBe MynbrUCeKTOpHOH DSGE-Moznenn,
rapaMeTpbl KOTOPOM OIIEHUWBAIOTCS HA CTATHU-
CTHUYECKHX JaHHBIX SKOHOMHKU CBepasioB-
CKO# obracTu.

MeTtonojorus
onmucaHue MoIeu

npeqiaraeMoi  MyOnMKaiuu

IIPEJICTaBICHAa MYJIBTUCEKTOP-

Has peruoHanbHas DSGE-
MOJI€JIb, OTpa)Karoliasi CTPYKTYPY pPealbHOTO
CEKTOpa PKOHOMHUKH CBEpAJIOBCKOW OONACTH.
CocTaBHOI 4YacThl0O MOJENU SIBIAIOTCS JIO-
MaIlHAE XO35UCTBA, (PUPMBI, PETHOHAIBHOE H
(denepanbHOE TMpaBUTENLCTBO, LleHTpoOaHk
Poccuiickoit ®@enepanun. CTpyKTypa peaib-
HOTO CEKTOpa SKOHOMHKH MOJIEIH CXeMaThuy-
HO MOKa3aHa Ha puc. 1.

Kak cnenyer u3 puc. 1, B Mopenu pac-
CMaTPUBAIOTCS CIICAYIOIINAE TUITBI (PUPM:

1. IlpousBoaUTENH CHIPHEBOTO CEKTO-
pa SKOHOMHKU (CEKTOp JOOBIYM TOJE3HBIX
HCKOIIaeMBbIX) (anee X-CeKTop).

2. [lpon3BoaguTEeTM TOPTYEMBIX TOBa-
poB (oOpabarbiBatomuii cexrop) (mamee M-
CEKTOD).

3. [IpousBoauTEnN HETOPTYEMBIX TO-
BapoB U ycayr (ganee N-cexTop).

4. Nmmoprepsl (BBO3 TOBAPOB M3 JIPY-
rux peruoHoB) (nanee F-cexrop).

5. IIpousBoauTENU KOHEYHBIX TOBAPOB
U yCIyT.

OTMeTHM, YTO BBIIICONUCAHHBIE CEK-
TOPBI YKOHOMHUKH B TIOJTHOM MEpE OTPaKaroT
CTPYKTYpPY pE€adbHOTO CEKTOpa JKOHOMHUKH
CaepanoBckoit o0nactu. B kauectBe 6a30Boif
CXEMBbI OMHCAHMS PEAThbHOTO CEKTOpa 3KOHO-
MUKH HCIIOJIB3YeTCSI MYJIBTHCEKTOpHAs MO-
Jenb, NpencTaBieHHas B pabore [9]. Ilapa-
METpH3aIUs MOJIENIN OCYIIECTBIISJIACh Ha dM-
MAPUYECKUX NaHHBIX SKOHOMHKHU CBEpIUIOB-
ckoil obOmactu. Mogenp skoHOMHUKH CBepi-
JIOBCKOM 007acTy BBUIY MallOil JTOJH BajlOBO-
IO PErHMOHAIIBHOTO MPOIYKTA MO CPABHEHUIO C

HCCJIeA0BaHUSA H
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BBII P® (npumepno 2,4 %) moxer paccmar-
pUBATLCSA KAaK MOJEIb MAJIOH OTKPBITOM KO-
HOMHKH . PaccmarpuBaembiit peFI/IOH2 obMe-
HUBAETCSl pecypcaMu C JIPYTUMHU PErMOHAMHU
Poccun u npaButenscTBoM. B3aumoneiictue

PEAJIBHBII CEKTOP DKOHOMUKH

ChIpbeBoii CEKTOP 9KOHOMHKH I

PETHOHOB C OCTaJbHBIM MHUPOM U, COOTBET-
CTBEHHO, MEPEHOC 0OMEHHOTO Kypca B MoOjie-
JIM HE YYUTHIBAETCS, TaK KakK, 10 MHEHUIO aB-
TOpa, MOJOOHas JAeTainu3alus HE BIMSET Ha
OCHOBHBIE PEe3ybTaThl pabOTHI.

Nwmmopt u3 apyrux Heropryemsie
pEruoHOB TOBApHbI

Cexmop npou3zeoocmea
npoMeIHcymouHbIxX
moeapog

Topryemsie DKCIopT B ApyTHe
TOBapbI PETHOHEI
CobcTBeHHOE DKCIIOPT B PyTHE
notpediIeHue PETHOHEI

I Arperamus l

CeKkmop npou3600cmea KOHEeUHbIX MOBAPOE U YCILy2

Puc. 1. CTpyKTypa pealbHOro CeKTopa 3KOHOMUKU MYJIbTUCEKTOpHOM pernoHansHoit DSGE-Monenu

B uccnenoBaHuu npumeHsieTcsl  MOJ-
xon obmero pasHoBecusi (DSGE-monxon),
COTJIACHO KOTOPOMY IKOHOMHYECKHE areHTHI
ONTHMU3HUPYIOT CBOIO IEJEBYIO (DYHKIIHIO
MIPU OMPEEICHHBIX OTPAHUYEHUSIX: JTOMOXO-
3s1iCTBa HA OECKOHEYHOM TOPU30HTE ONITHMH-
3UPYIOT CBOM TPAEKTOPHUH MOTPEOICHUS U Ya-
Cbl gocyra; GupMbl ONTUMU3HUPYIOT OKUJae-
MBI MOTOK MPUOBLIN MPHU 33JaHHOM TEXHO-
JIOTUIECKOM OTPaHHYCHUH.

'Ha MaKpOSKOHOMHYECKOM YpPOBHE, Tak Kak CBepIyioB-
CKasi 00JIacTh B HEKOTOPBIX OTPACIAX TMPOMBIIIICHHOCTH
JIOMMHHUPYET HAl IPYTUMHA PETMOHAMM.

’B JTAJTbHEUIIIEM IOMAIIIHUM PErvoH.

JIOCTOMHCTBOM MOZCHH SBJISETCA TO,
YTO KaXKJ0€ €€ YpPaBHEHHE SIBIISIETCS CTPYK-
TYPHBIM MOBEACHYECKUM MPaBUIIOM, MOJIyda-
€MBIM U3 MHKPOIKOHOMHYECKHX OOOCHOBa-
Huil. Mccrnenyemas MyIbTUCEKTOPHAsE MOJIENb
apisiercs DSGE-Monensio C pannoHaIbHBIMU
OXXUJAHUSIMU SKOHOMHUYECKMX areHToB [10—
12]. Monenbs MMeeT HEOKEHMHCHAHCKHUE OCO-
OEHHOCTH, TaKHe KaK KECTKHE II€HBI U JKECT-
Kas 3apaboTHas mara’. B MOJIETH OTpaXKeH

*B my6mikamuu [8] mMpeicTaBIeHa PErHOHATBHAS OIHO-
cextopHasi DSGE-Moziesnib ¢ jKeCTKMMH U THOKHMH 3apa-
OOTHBIMH IUIATAMM. HOKaBaHO HE3HAYUTCIIBHOC OTJIMYHC
BIIMSTHUS (bI/ICKaJ'H)HI)IX IIOKOB JUIA OTUX JBYX CIICHAPHEB
Ha OCHOBHBIE PETHOHAIbHBIE TTOKA3aTEIIH.
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(akT HEMOJIHOTO MEepeHoca 1IEH B JOMAIIHEM
peruoHe u ocrasiueiics yactu Poccun. Ilpen-
jJaraeMasi Mofelib pa3zpaboTaHa B COOTBET-
CTBHM C OOHIMMH TIpaBWJIaMHU IOCTPOCHUS
DSGE-moneneii [12-15].

OxapakrepusyemM CyOBbeKTbl SKOHOMH-
KM MYJbTUCEKTOpHOU permoHanbHor DSGE-
MOJIETIH.

1. lomawnue xo3zaiicmea. Kontuny-
QJIbHOE MHOJYKECTBO PENPE3EHTATUBHBIX J10-
Moxo3sicTB ¢ uHAekcoM h e[0,1] momydaer
MOJIE3HOCTh OT MOTPEOJIEHUSI KOHEUHOTO TPO-
nykta u aocyra. [lpennonaraercst cyiiecTBo-
BaHWE JOMAITHUX XO3AWUCTB JBYX THIIOB.
[TepBbIii TUIT TOMOXO3SUCTB — JOMOXO35IMCTBA
PUKapIMaHCKOTO THMA — 00namaeT GuHAHCO-
BBIMH aKTHBaMH. JTH JOMOXO3sCTBa Cria-
KHMBAIOT CBOE MEXBPEMEHHOE IMOTpebieHue,
1 ux nois cocrasisger 1— A. Jlomoxo3siicTBa
BTOPOTO THMa (HEPUKApIUAHCKHUE TOMOXO-
3s1icTBa) HE 00JaAal0T (PUHAHCOBBIMHU AKTHU-
Bamu, M ux gous cocraBisier A . [lomydae-
MBI UMU TPYAOBOH JOXOJ B TEUCHUE KaXK]0-
ro nepuoja >KM3HEHHOTO IMKJIa OHH IOJHO-
CTBIO PACXOJIyIOT Ha MOTpedIIeHuE.

Penpe3zentaTuBHBIE  pUKapIUaHCKUE
JIOMOXO03SICTBAa B KaXKIOM II€PHOJE BPEMEHU
t MakCUMM3UPYIOT C y4€TOM JHCKOHTHUPOBa-
HUS OKUAAEMYI0 CyMMY 3Hau€HUN (YHKIHH
MOJIE3HOCTH M (YHKIMM 3aTPAyeHHOTIo Ha
TPYA BpeMeHH ((pyHKIIUHN 10CyTa):

max EC). AU (C) -V (NLLL ()

rae E, —oneparop panuoOHalbHBIX OXHIaHHI

(MaTemMaTn4yeckoe OXHIAHHE TEPEMEHHOM
IIPU YCIOBMM JTOCTYNHOM B mepuojne t=0 un-
(popmanun), 4 —Ko>GPUIUEHT  JUCKOHTHPO-

Banust (0 < B <1), N, — KommaectBo orpabo-

TaHHBIX uacoB, C/ — 00beM TmoTpeGneHns

KOMIIO3UTHOTO MPOAYKTa, COCTABIEHHOIO M3
MPOAYKTa, KOTOPBIM MPOU3BOIUTCS B JOMAalI-
HEM PEruoHe, U MPOAYKTa, UMIOPTHPYEMOIO
W3 OCTAJIbHBIX PETUOHOB.

JloMox035iiCTBa, SBIAIONIMECS JIepiKa-
TEJIIMU aKTUBOB, PELIAIOT 3aJa4y ONTUMH3A-
mun (1) npum AuMHAMHUYECKOM OIOKETHOM
OTpaHUYCHUU

Bh )t Bf?,l

L+0)P | (+r)PD(A)

(@+7,)C + 1 +
_ Bh,t—l ht 1, Z ((1 Tht)Wlht NR (2)
R P ioWn

+(1_ Tk,t)ri,t Ki,h,t) + (1_ TP,t)Hpt J

rae By, Bﬁ’t — OJIHOIIEPUO/IHBIE JIOJITOBBIC Pe-
THOHAJIBHBIC U (efiepaibHbIe 00s3aTeNbCTBA (B
HOMHMHAJIBHOM BBIp@KEHHM); I, H I mpo-

OCHTHBIC CTaBKH IIO 3THUM 00s13aTenLCTBAM B

HOMUHAJIbHOM BBIPAKCHUH, rikt — CTOUMOCTH

KamuTajza B M CEKTOpe  DKOHOMMKH
(i=X,M,N); W, — CTOUMOCTb OZIHOTO Yaca

TPYIOBBIX PECYPCOB B HOMHUHAJILHOM BBIPaXKe-
HUH B i-M cekTope; | — peabHblil 00beM HH-
~ R R R R .
Bectuumid (15 =1, + 15, +1g,); P —HE-
JIEKC YPOBHS 1LIEH B PEroHE (MHIEKC TIOTPEOUTEN b
CKUX IIeH); P, — aHaIorMuHblil MHIEKC YpOBHSI LIeH
B Poccuiickoit @enepaiymy; /Ip, —peatbHas Npu-
ObuTL prpM (ITp, =TIpf , +11p% , +TIpF )3 Tets Thits

1
T Tpy — OPODEKTHBHBIE CTABKH HCKaKAIOLIMX

HAJIOTOB: HaJOTa Ha J00aBIEHHYIO CTOMMOCTh
(KOCBEHHOT'O HaJIOTa Ha MOTPEOUTEs), HAIora
¢ 10X0/1a (PU3MUECKHX JIHII, HATOTa Ha KaIuTall
(Hajmor Ha UMYILECTBO U HAJIOTH OT HPOJaKU
aKIuil) ¥ Hajora ¢ NpUOBLIM COOTBETCTBEHHO.
B OromkerHoM orpaHndeHun (2) QyHkums
®(A) XapakTepu3yeT NPEMHIO 3a PUCK BIaje-

HUS (ellepalbHBIMU [IEHHBIMU Oymaramu, Ipu
c

Bht
5TOM A = —L.
P
Hakomnenue kamnurajia pHKapIHaH-
CKUMHAU I[OMOXOSSIﬁCTBaMI/I, BJIAJACHOIIINMU (1)1/1-
HAHCOBBIMU aKTHBaMH, B KaXIOM I-M CEKTOpE
HpOI/ICXO)II/IT C y‘IeTOM 1/13ﬂ;ep>1<e1< 10 TpaHC-
dbopmaly WHBECTUIIUN B KalMTal, T. €. W3-
)Iep)KKaMI/I Ha BBCIACHHUC HOBOI'O KaliuTaJjia.

ypaBHeHI/IC HaKOIIJICHUA KalluTalla UMCCT BHU
R

tht+l_(1 §)K|ht+f(Klt )tht' (3)

i,ht

rae O —HopMma amoptu3anuu. [lpennonaraer-

1
CraBKH, TI0 KOTOPBIM PEbHO COOMpAOTCS HAJIOTH, MJIH

OTHOIIICHWE TIOCTYIUICHHW K HajorooOiaraeMoin 0Oase.

MeHHO OHU Ba)KHBI C SKOHOMHYECKOM TOUKHU 3PEHHUSL.
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c, 9TO byHKIISA Tpanchopmauu
f'>0,f"<0,f'(0)=1f(0)=05.
Hepukapamanckue 10MOXO03sCTBa MO-
TpeOJISIOT BECh CBOM IMOJIy4aeMblil B TEKYILEM
MEpUOAE A0XO0J C,:“’t. bromxerHoe orpanuye-

HHUC AJIA 3TOI'O THUIIA I[OMOXO35[ﬁCTB HUMECT BUJ

L—7z, W,
A+7,)CN = DI( NN Y ()
i=X,M,N Pt
(DYHKI_[I/I}I IIOJICBHOCTHU 1A AOMAIIIHUX
XO35H>1CTB, HNMCHOIIINX aKTI/IBBI,

U(Cr)=(C) 7 /(1-o), a Qynkums nocyra
V(Ng) = (Ng)™ /Q+¢), rne o-—mapa-
MeTp, 0OpaTHBIN AIMACTUYHOCTH MEKBpPEMEH-
HOTO 3aMelleHus, () —rapamerp, OOpaTHbIH
NIaCTUYHOCTH NpeuiokeHus tpyaa. IIpenmo-
Jlaraercsi, 4YTo0 ypoBeHb pabO4YMX 4YacoB O/M-
HaKoB y 000MX TIpymnm JIOMOXO3SHCTB:
NhR,t = Nf:\ft =Ny,

Kpome TOro, nomamHue XO3sHCTBa
SBJIAIOTCSI MOHOIIOJINCTAMH Ha PBIHKE Ipea-
JIO’)KEHUS TPYAOBBIX YCIYT U ONPEACIISAIOT Ke-
JaeMbIil ypoBeHb 3apaboTHOM maTel. [Ipen-
I0J1araeTcs JKeCTKOCTh 3apab0THOM IIaThl 10
tuny Calvo [16], u kaxa0My JOMOXO3SHCTBY
paspeleHo Ha Havyajo nepuoza t ¢ BeposiTHO-
ctbio (1—¢" ) M3MEHATH KenaeMblil ypOBEHb

(i=X,M,N). B

Clly4ae OTCYTCTBUS TaKOW BO3MOKHOCTH HO-
BbIl ypOBeHb 3apaO0THOM IUIaThl HHAEKCUPY-
eTcsd C y4eTOM pEerHoHaJbHOW HHGIAIMU C

3apaboTHoil mmatel W,

W
BepoATHOCTBIO ¢ . Jlnsa ompenenenns W,

s Kaxaoro cekropa i = X,M,N mxomoxo-

3SHCTBO pEIIaeT CIEAYIOIIYIO 3a1a4y MaKCH-
MU3aIUH:

U(Cpu)-
max E, (ﬁ(p, )| v (N Iht+,)+21+,7r'(1—rm)

. = .
i,ht+l W IR,

|,h‘t+l i,h,t+l

, (9

no otHomeHuto Kk N, .., rae A, —MHOXH-

Tenpb Jlarpana, 7 —CTallMOHAPHBIA YpOBEHb
MHOISAUN B pErHOHE.
ArperupoBaHHOE COBOKYIHOE  IIO-
Tpe6neHI/Ie 000WX THIIOB JOMOXO3SICTB
=(1-2)CJ +AC.,, kammran K, =(1-2)K;,,,

p. = (1_ /?*)Hpi,h,t ’
KOJINYCCTBO OTpa60TaHHLIX qacoB

UHBECTHLMU |, = A —A)1; ., 11

N
=(@— )N, + AN,
+&)Ig 1+£)/ & 1+8)/&
Nh,t Ny e ® + Nyt ™ +Ngwe - Tae
napametp npeanoutenus & > 0.

2. Colpbesoit  cekmop IKOHOMUKU.
[Ipou3BOACTBO B 3TOM CEKTOPE MOAEIUPYETCS
C Y4ETOM Ba)XHOCTHU HCIIOJIb30BaHUS MPUPOJI-
HBIX PECypcoB B 3KOHOMHKE CBEpAIOBCKOU
o0mactu. DTOT CEKTOp MpeACTaBleH perpe-
3€HTAaTUBHOM (DUPMOIi, MCTIONB3yIOIIEeH arpe-
TUPOBAaHHBIA (B OOBEME CEKTOpa) KamuTas
Ky > Tpya Ny, ¥ npupoansie pecypesl L.

IIpu 3TOM

OObeM BbITyCKa MPOAYKIMU B CHIPHEBOM CEK-
TOpE OMHCHIBACTCS (PYHKIIUEH

YX,t :(Kx,t)(ZX (Nx,t)yX (Lt)nx! (6)
TIE &y ,)y 7 —HOIH  COOTBETCTBYIOIIHX
(aKTOpOB MPOM3BOJCTBA B CHIPHCBOM CEKTO-
pe, B CyMME paBHbIC CIAMHHUIIE. XOTS OOJb-
IMIMHCTBO MPHUPOIHBIX pecypcoB CBepaos-
CKOM 00J1acTH SIBISIOTCS HEBO30OHOBIISIEMBI-
MM, U3MEHEHHE UX KonuuecTBa L, ycioBHO (B
paMKax MOJIENIN) TIOMYHHSICTCS aBTOPErpecCu-
onHomy AR(1) ypaBHEeHHUIO

Log(L,) :pLLog(Lt—l)+gL,t’ (7
Ie O, —AaBTOPErPECCHOHHBIN Kod(duImeHT
(p.€(01), €., ~N(0,0.)— mnonoxurens-
HBIIl HOPMAJIBHO PACIpEeNICHHBIH MIOK C HY-
JIEBBIM CPEHUM U CTAHIAPTHBIM OTKJIOHCHU-
eM O , 03HAYaOIHNi, B YaCTHOCTH, OTKPBITHE
HOBBIX MECTOPOKICHHH.

[Ipenmonaraercsi, 4TO TPOIYKT ChIpbE-
BOTO CEKTOpa JKOHOMHKH PaclpeaeiseTcs
MEXKIY MOTPeOJICHHEM B CEKTOPAaX TOPTYEMBIX
¥ HETOPTyeMbIX TOBAapOB JIOMAIITHETO PErHOHA
U DKCIOPTUPYETCS B JAPYIHE PErHOHBI
(puc. 1).

HomnuanbHast nenma Py, mpomykToB
CBIPBEBOTO CEKTOpa OMPEILIIAeTCs IK3OTCHHO
Ha MHPOBOM OHMPIKEBOM PBIHKE, JCHOMUHHPY-
eTcs B JoJIapax M HM3MEHSETCS B COOTBET-
crBuu ¢ AR(1) ypaBHeHHEM

Log(P;,t):pP,X Log(P;,t—l)—F‘c"vat,' (8)
HpOI/I3B0,Z[I/ITCJ'II/I ChIPLCBOTO TIPOAYKTA

pelIaroT 3a7a4y YCJIOBHOW ONTHMM3AIMM ITY-
TEM MaKCHMU3AlUU 1eJIeBOW (PYHKIUU TPHU

* k
3aJaHHbIX 3Ha4eHusax Py e, W, L
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max L‘(etp):,lYX,l _r>l<(,tKX,t _WX,INX,I - PL,tLt)/ Pt (9)

Ky t:Nx ¢

[0 OTHOIICHUIO K 00beMy Bbimycka (5). OT-
METHUM, YTO 3aja4a onTumuzanuu (9) seiser-
Csl CTAaTUYECKOM, TaK KaK Ha PHIHKE CHIPHEBBIX
TOBAapOB OTCYTCTBYIOT HOMHUHAJBHBIE U pe-
aJbHbIEC (GKECTKOCTU». M3 yCrnoBuid MEpBOro
MOpsiIKa OIPEACIIAIOTCS 3HAYEHUs] NEePEMEH-
HBIX

r)i((,t =ay s, p;,th,t/Kx,ta (10)
Wy =7xS p;,tYX,t/NX,t’ (11)
PL: =1x S p;,tYX,t/Lt' (12)

B Bepaxkenuax (8) — (11) e, —Homu-
HaJbHBI OOMEHHBINH Kypc pyOssi K JoJuiapy,
s, =€P; /P —peanpuplii 0OMeHHBIH Kypc
pyons k gomnapy, Py, =Py /P, —peanpHas
IIEHa CHIPBEBBIX TOBAPOB HA OMPIKEBOM PBIHKE
(B mommapax), P; — ypoBeHb LIEH B OCTallb-
HOM MUpE, OIpEeNIIeMbI SK30T€HHO aHaJo-
TUYHO (8).

3. Cekmop mopzyemblx moeapos.
DTOT CEKTOp MpPECTaBlIeH KOHTUHYaJbHBIM
MHOXXECTBOM  PEIMpPE3CHTATHUBHBIX  (UPM
(pupmam mnpucBauBaercs unaekce | €[01]).

@UpMBI 3TOTO CEKTOpa MPOMEKYTOUHBIX TO-
BapoOB JICHCTBYIOT B YCJIOBHUSAX HECOBEPILIECH-
HOM KOHKypeHIHHU. OObEM BBIMYCKa MPOIYK-
IIUHM B 3TOM CEKTOpE OMMCHIBAETCS (QYHKIUEH

YM,J',t = AM,t(KM,j,t)aM (NM,j,t)yM (wa,lj,t)nM )

(ay +7u 1w =1, (13)

IpI(S AM t SABJICTCA TCXHOJOTHUYCCKHUM IIIOKOM

" IOAYMHACTCA YPaBHCHHUIO

Log(Ay ) = pa, LOG(Ay 1) +en, - (14)
[IpoayKiust CEKTOpa TOPryeEMBIX TO-

BAPOB PACIPENEISIETCS MEXAY BHYTPEHHHM
noTpeOIeHUEM U SKCIIOPTOM B JPYTUe Peruo-

_wyd ex
HBL, Yy i =Yy it Y, - OyHKOHA BHEIIHE-

ro crmpoca i 3SKCHOPTUPYEMBIX TOBApPOB

P
ex Mt *
YM |t = Wex * Yt >
t
JIIEMBIX B leyrl/IX peFI/IOHaX HpOHYKIII/II/I no-

MalHero CEKTOpa TOBApOB, Yt* — 3K30I'CHHO

rae W, —zaoas 1oTpeo-

3aJlaHHBI CyMMapHbBI 00bEM BBIITYCKa MPO-
nykiuu B npyrux peruonax (BBIT Poccum),

P —uHekc MoTpebUTeNbekuX HeH Poccum.

[Tpu MonmenupoBaHMHM SKCIOpPTA IMpEIoJiara-
eTcs, 4To (PUPMBI-3KCIIOPTEPHl PUOOPETAIOT
OJHOPOJHBIN TIPOIYKT, IPOU3BEICHHBIH B
JIOMAIIHEM pETHUOHE, Pa30MBalOT €ro Ha MHO-
KECTBO OpEH/I0B, KOTOPHIE IOCTABISIOTCS B
CTOpPOHHHE PErvoHsbl. [Ipu 3TOM HESBHO moja-
raeTcs, 4TO BCE MOTPeOUTENH (KaK JIOMAIIIHETo,
TaK ¥ CTOPOHHUX PETMOHOB) UMEIOT OJWHAKO-
BBIE TPENIOYTEHUSI IS IOMAITHUX TOBAPOB.
[NTonmyuaemas npuObLIb B CEKTOPE TOPLYy-
eMbIX TOBapoB B nieproz t + | onpenensercs kak

HpM,j,t+I = PM,j,t+IYM,j,t+I - r& i KM,j,t+I -
-W N P, yM

M, jt+ —€ Xt DXt

. (19)

M, jt+l
M
IPI($ YX 1+ — OPpOAYKIUA CBIPHEBOI'O CCKTOpAa,

UCMOJb3yeMasi MPU NPOU3BOJICTBE TOPIYEMbIX
TOBapOB.

Pemienue 3amaun yclOBHOM MEKBpe-
MEHHOW ONTUMHU3ALUMU MPUBOJAUT K ypaBHE-
HUSM [Tl QYHKIUHM cIipoca Ha KamuTal, TPy
Y CBIPHEBBIC TOBAPHI:

rh;,t = aMYM,j,th o KM,j,t ) (16)
Wy ¢ =}/M4/M,tYM,j,t/NM,j,t’ (17)
stp:(,t =wSmeYm it /YXN,lj,t’ (18)

rae ¢y —PEanbHbIE NPEICIbHBIE U3IEPKKH

(upM CEKTOpa TOPTYEMBIX TOBAPOB.

®dupMbl CEKTOpa TOPryeMbIX TOBapOB
UMEIT BO3MOXHOCTb CAMOCTOSITENILHO M3Me-
HATH 1ieHbl. Mccnenyemas Mozens nmpeamnosna-
raeT HOMUHAJIBHYIO )KECTKOCTh LIEH 110 METO-
ay Calvo [16]. ITpu aTom kaxoi hupme pas-
pelIeHo Ha Hadano nepuoja t C BepoATHO-
ctbi0 (1— ¢, ) I3MEHSTh YPOBEHb LICH B CEK-

tope. IIpu aTom pupmbl OepyT Ha cels 00s13a-
TEJIbCTBO MPOAATh JI000€ KOJIMYECTBO MPO-
OYKIMM, Ha KOTOpYK OylIeT NpeabsBieH
CIIPOC IO YCTAaHOBJIEHHOM IieHe. B ciyyae oT-
CYTCTBUSI BO3MOKHOCTH YCTAHOBJIEHMSI HO-
BBIX II€H TEKYIIUH YPOBEHb LIEH WHIEKCUDPY-
eTcsd C y4eTOM pPErHOHaJIbHOM MHGISIMU C
BEPOATHOCTEHIO @), .

[Tpennonoxxum, B MomeHT t ¢dupma
MOJIy4aeT CUTHajl 00 YCTaHOBJIEHUU HOBOM
ueHsl. OHa BbIOMpaeT Takoe 3HaYeHHE IEHBI,
KOTOpPO€ MaKCHUMHU3HUPYET OXuJaeMblidi Oy-
JTYUIUH TOTOK MPUOBLIEH:



PezuoHasvbHass duHamuveckasi cmoxacmu4vecKkasl ...

Puae= argmax Et {i(/’)ﬁ; )lAt,t+Ian,j,t+l (5M,j,t):|
=0

Puv. it
'-P- -0
OpU YCIOBUU _| ™ . B BBI-
p y YM,j,l+| - P YM,t+|
M t+1

paXeHUH JUIs ONTHMAIbHOW LEHbl A, —
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4. Cekmop Hemopzyempix moeapos.
DTOT CEKTOp TaKKe MPEJCTABICH KOHTHHY-
albHBIM ~ MHOJKECTBOM  PEIIPE3EHTATUBHBIX
¢upm (pupmam mpucBamBaeTCs HMHICKC
j €[01]). IpousBoacTBO B 3TOM CEKTOpE
MOJICTIUPYETCS AHAJIOTUYHO TPOU3BOJICTBY B
CEKTOpPE TOPIYeMBIX TOBApOB 32 MCKIFOUCHH-
€M TOTr0, YTO MPOAYKIHS CEKTOpa HETOprye-
MBIX TOBapOB HE JKCIOPTUPYETCS B ApPYyrHe
perroHbl. OO0BEM BBITYCKa B 3TOM CEKTOPE
omnuchIBaeTcs QyHKIUEH

YN,j,t = AN,t(KN,j,t)aN (NN,j,t)yN (YXN,j,t)”N )
(ay +yy +1y =1), (19)
IJie TEXHOJIOTHYECKHi akTop Log (A, D=
= PanLOG(Ay 1)+ gNA,t .
[Tomyuyaemasi mpuObLIL B CEKTOpE He-

TOpPryeMbIX ToBapoB B nepuon t+ | ompenens-
eTCsl Kak

TPy e =Py jea Yo I_rl\ll(t K —
Lt Lt ,],*+ ';l+ )t , (20)
_WN tl NN,j,t+I —€ Px ,j,t+IYX ot

e YXN’ j.t+1 — TIPOMYKIIHS CHIPHEBOTO CEKTOPA,

HCIIOJIB3yEMAs MpU IMPOU3BOACTBE HETOPIryc-
MBIX TOBapOB.

Pemenne 3amaun yCIOBHOW MEXBpe-
MEHHOM ONTHMMM3AalMM NPUBOJUT K ypaBHeE-
HUSAM [ QYHKIUHN CIIpoca Ha KamuTal, TPyA
U CBIPHEBBIE TOBAPBI B CEKTOPE HETOPIyEMBbIX
TOBapOB

rl\il(,t :aNYN,j,th,t/KN,j,t’ (21)
Wy ¢ :7N§N,tYN,j,t/NN,j,t’ (22)

* N
SiPx :nNé,N,tYN,j,t/YX,j,H (23)
rae (', —pealbHble NPENEIbHBIC U3ICPKKH

(hupM ceKTopa HEeTOPTyeMbIX TOBApPOB.
@upMbI B CEKTOpE HETOPTYEeMbIX TOBa-
POB (aHAJIOTHYHO (PPMaM CEKTOpa TOPTyeMbIX
TOBapoOB) JEHCTBYIOT B YCIOBHSIX HECOBEp-
LIEHHOM KOHKypeHuuHu. [loaToMy mpenrosnara-
eTcsl TaKkke HOMHUHAJIbHAs JKECTKOCTh IIEH B
cooTBeTcTBUM ¢ noxaxonoM Calvo. Makcumu-
3anmsi TpuOsLTH TIpousBoauTeneit (20) B aTom
CEKTOPE MO3BOJISIET HAUTH ONTUMAIILHYIO TICHY

Py.j: B TEKyIMii MOMEHT BPEMEHH.

5. Cekmop umnopmupyemvlx moea-
pos. dupwmsl ( j €[0,1] ) nomamiHero pernona,
UMIOPTHPYIOIIUE TOBaphl, JCUCTBYIOT B
YCIOBHUSIX HECOBEPIIEHHOTO pbhIHKA (MOHO-
MOJUCTHYECKOW KOHKYPEHIIUHU). DTU (PUPMBI
TMOKYNAlT TOBap IO LeHe P.,, yCTaHaBIH-

Bas CBOU OpeH/ Ha 3TOT MPOAYKT U MPOAAIOT
€ro Ha JIOMAllHEM pBbIHKEe 1Mo IeHe Pr it

[Ipu sTOM Kakablii OpeHIl STOW MPOAYKIIHH
BBICTYIIA€T B Kau€CTBE HECOBEPIIEHHOIO 3a-
MEHUTEJS MO0 OTHOIIEHUIO K APYruM OpeH-
JdaM. OnrumalpbHas neHa B MOMCHT BpCMCHU
t, KoTOopyr  ycTaHaBIUBAalOT  (UPMBI-
UMIIOPTEPHI, ONpPEEsAeTCs] aHAJIOITMYHO OTl-
TUMaJIBHOM 1I€HE MPOU3BOJUTENEH B CEKTO-
pax TOPryeMbIX M HETOPI'YEMBIX TOBApOB.
HpI/I 9TOM HOMHUHAJIBHBIC MPCACIIBHBIC H3-

JIEPKKHM MMIIOPTEPOB PaBHBI Py -

6. Cexmop npou3e00cmea KOHeUHbIX
moeapog u ycaye. Paznenenue pblHKa Ipo-
JTYKIUU Ha PHIHOK IPOMEXYTOUYHBIX TOBAPOB
U PBIHOK KOHEYHBIX OJlar HEOOXOIUMO IS
ONpeNeNeHus] MHJAEKCa MOTPEOUTENbCKUX
IIeH U OOBSICHEHHS HCTOYHHKA HaJ0aBKHU K
IIeHaM TpOM3BOAUTENCH. PBIHOK TPOM3BOMI-
CTBA KOHEUYHBIX TOBAPOB U YCIYT SIBIISETCS
COBEpIIEHHO KOHKYpeHTHbIM. Ha 3TOM phIH-
K€ JCHCTBYET YCIOBHBIM arperarop (puc. 1),
MPOU3BOASIINNA KOHEYHBbIE Ojlara Mo TEXHO-
JIOTUH

v
v-1 v-1\y 1

v-1 = g
Zo= Wi (v, )y w0 ) s 24)

rae W,,, Wy, Wg —JI0JI1 NPOAYKIUH COOTBET-

CTBYIOLIIUX CEKTOPOB JUIsl OTpeOiIeHus B J10-
MalllHEM pEeTHOHE B 00beMe BBHIMYCKa KOHEU-
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HOTO TMPOJIYKTa, V —3JaCTHYHOCTh 3aMelle-
HUS MEXAY MPOIYKIHEH ITUX CEKTOPOB B KO-
HEYHOM MpoaykTe. OTMETHM, YTO B KOHCYHBIC
Onara Z, He BXOIUT JKCIOPTHpYyeMasi U3 J0-

MalrHEeTO B APYTH€ PCTrUOHBI NPOAYKIHA U3
CBIPHEBOTO M CEKTOpa TOPTyEeMBIX TOBApOB
(puc. 1).

Arperarop perraeT 3agady ONTHMH3a-
MM CBOEHW MpUOBUIM MyTEM MAaKCUMM3ALUU
1eJIeBOM (DYHKIIMHU TIPH 3aJaHHBIX [IEHAX

max (P Z PF,tYF,t - PM ,tYnﬁ T PN,IYN,t) (25)

YM sl YN tr YF(
10 OTHOIICHHUIO K (24). Pemenue 3amauun omn-
TUMU3AIMN ONpeAessieT PYHKIUHU crpoca s
MPOAYKIIUH COOTBETCTBYIOIINUX CEKTOPOB
Pec ) Pus |
. , d Mt
Ye, =W e Z, Yy =Wy z
t t
Py ) (26)
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1
rae ueHa P = (wF Pey + Wy Pyl + Wy Py )1—v
ABIICTCA HHIACKCOM HOTpe6I/ITeJIBCKI/IX IICH.

KoHeuHbINl MPOLYKT PErnoHa OIpEAeiseTCs
CYMMOH MNOTpeOIeHNs, UHBECTUIMI BO Bce

CEKTOpPbl W  PETrMOHAJBHBIX  PACX0JiOB
 =C + 1, +G,.
7. Pecuonanvnoe npasumenbCcmeo.

Peanbupiii 6anmaHc OromkeTa pernoHAIBLHOTO
MPaBUTENHCTBA C YUYETOM TOTO, YTO HAJOT Ha
NO00aBIECHHYI0 CTOMMOCTHh TMOJHOCTBIO, a
HaJOr Ha TPHUOBUIb YaCTUYHO MOCTYMHAIOT B
q)enepaanmﬁ 6IOI[)KGT onpenengeTcs[ KaK

G, + T, —— 47 LK)+

P: t ”%N ht P ki (27)
+0.857, [Ip, + ———.

TR,

Kpome Toro, B orpannuenuu (27) He
YUUTBIBAIOTCS MEXOIO[KETHBIE (eiepabHbIe
u peruoHasbHble TpaHchepTsl. C onHOM CcTO-
POHBI, HAC MHTEPECYIOT B aHaiIM3e (pUCKaIb-
HOM MOJUTHUKH TOJBKO MCKaXKAIOIIKME HAJIOTH,
C Jpyroil — OTCYTCTBHE TpAaHC(EPTOB HE BIIU-
sIeT Ha OOIIHOCTh PE3YJbTATOB.

B wuccrnenyemoil Monenu aHaluzupy-
eTcsl cienyollee OPKETHOE MPaBHIIO IS
pacxofioB PETMOHAJIILHOIO NPAaBUTENBCTBA:

2
+EQJ +Corr—gg,gcggc‘t’gg,t - N(0,0'g),

T. €. pACCMaTPUBAETCS OFOHKETHOE MPABHUIIO C

. 1
00paTHOH CBs3bI0 MeXay pacxogamu u BPIT™.
3HAYUMOCTh ITOHM CBSI3M XapaKTEPU3YETCs KO-
sbduumentom 4, . Koppensuus Mexay mmo-

KaMH PpEruoOHaJIbHBIX U I'OCYAapCTBEHHBIX pac-

XOJI0B YYMTBIBACTCA TapamMeTpoM COIT _ &, . .

[lepemennsie G,y SBISIOTCA JOATOCPOYHBIMU
JETEPMUHUPOBAHHBIMU 3HAYEHUSIMU COOTBET-
CTBYIOIIMX JHJIOTCHHBIX TICPEMCHHBIX.

duckanpHble TIpaBuiIa s dhPeKTrB-
HBIX HAJOTOBBIX CTABOK OIPEIEISIOTCS KaK
npaBuiia ¢ OOpPaTHOM CBSA3BIO MEXKIY CTaBKa-
MU ¥ OTHOIIECHUEM JIOJITOBHIX 00S3aTeIbCTB
(dhenepanpHOTO 1IeHTpa K BBIT:

Th
In(n O In( he l]+
Th Th

BtC / Pt (29)
+-py)in| BLP g e ~N(0,62),
waly
Iy = p, |n(7k“j+
Ty T
1 G0
+(l_prk)|n BC/P +grkt’ 7k t N(OG )

C,llyc

)= p, | (—T;“ +

c

B/R G
H-pin| BLR e e ~NOGY)

t-1
Iy =p, |n[h n

75 Tp

BC/P (32)
+1-pp)In CB /Pc +Ep s ~N(O, GTP)

Yl

! Kpome 5T0ro mpasiia B MOJEIH PacCMATPHBATIOCH TIpa-
BUJIO C 3K30T€HHOH 3aBrcHMOCTEIO B Buzie AR(1) 1 paBu-
710 ¢ 0OpaTHOM CBA3BIO MEXKIY PETHOHAIBHBIMU PacXoja-
MH ¥ JOJTOBBIMH o0s3atenbeTBaMu. Ho monens ¢ Grof-
JKETHBIM TIpaBWiIoM (28) HamOomee ameKBaTHO OTBEYAET
OMITUPUYCCKHUM JITAHHBIM.
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8. Dedepanvnoe npagumenbcmeo u
Henmpanvnvii 6ank Poccuiickoii @edepa-
yuu. Peanpubiii Oananc Oromkera [IpaBu-
tenbeTBa Pocculickorn denepanuu onpenens-
eTCsl KaK

Ge+ B _, (C,+G,) +%+ 0.157, 11p, - (33)
P (1+r5)R '

brompkerHoe mpaBWiIo Ui rocyaap-
CTBEHHBIX PacXofOB, aHAJIM3UPyEMOE B MoJie-
JY, UMEET TOT K€ BHJ, YTO W TPABHWIO JJIs
PErMOHANIBHBIX pacxoaoB (28).

OtmeTHM, 9TO HA JaHHBIA MOMEHT OT-
CYTCTBYET €IMHasi TOUKa 3pEHUSI OTHOCUTEb-
HO MoHeTapHoro npasuna L[b P® [17]. B pa-
oore [18] momuepkuBaercs, 4ro 3ddexTus-
HBIM MOHETApHBIM HWHCTPYMEHTOM banka
Poccun saBnsierca npasuino Teitnopa [19] aist
NnpoueHTHOU craBku. [losTomy B mpemnarae-
Mol myOnukanuu MoHeTapHas noiutuka b
MOJIETTUPYETCSI HMEHHO B TaKOH (opme:

In [&Cj =, In(ﬁj+
R® R

+(1—a),j o In(”—f}rw (In[—ytc D + (34)
Re ) e )

+&°,8° ~N(0,02),

rme Rf=1+r", o

c

@, ®,, —BECOBBIC KO-

rc?
¢unmenTsl B npaswie Teitnopa, 7.,y —ypo-

BEHb MHQUIALIMM U 00bEM BBIITYCKa B POCCHUM-
CKOW DKOHOMUKE. DTH MEPEMEHHBIE SBIISIOTCS
9K30T€HHBIMH U U3MEHSIOTCS B COOTBETCTBHUU
C aBTOPETPECCUOHHBIMU ypaBHEHUAMU AR(1).

Wnes oOuiero paBHOBeCHs 3aKJII04aET-
Cs B TOM, YTO KaXK[Iblil U3 BBIIIECONMMCAHHBIX
areHTOB B MOJENIM TpeiJiaraeT CBOW YyCIOB-
HBIW IJIaH BEJIMYUHBI CIIPOCA U MPEAJIOKEHUS
Ha TMPOAYKTHI U PECypChbl, KOTOPBIK 3aBUCUT
OT LIEH Ha 3THU NPOAYKTHI U pecypchl. B mpo-
1ecce B3aMMOJAEWCTBUS AareHTOB WX IUIaHbI
COIVIACOBBIBAIOTCS TaK, YTOOBI BBIMOJIHSIIUCH
BKJIIOYEHHBIE B MOJI€JIb MaTepuaibHble U Qu-
HAHCOBBIE CHUCTEMHbIE OallaHCOBBIE COOTHO-
LIEHHUS.

B npennonoxeHnn CUMMETPUYHOCTH
paBHOBECHS IUIAHBI U PELIEHUs I BCEX J0-
MaIllHUX XO3SUCTB M (UPM SIBIISIOTCS OIMHA-
koBbIMH. Takum ob6pazom, Cj,, = C,, By, = B,

Bf::,t = Btc’ Ii,h,t = Ii,t’ Ni,h,t = Ni,j,t = Ni,t’ Ki,h,t =
= Ki,j,t = Ki,t’TrhC,t =Trtc

V\7i,h,t :V\Nli,t’Yi,j,t =Yi,t’ Pr,j,t = Pr,t' F~>r,j,t = FN)r,t’
Yx'v,lj,t ZYXN,It’YXN,j,t :YXN,t’th,t =Ip,, Tr,, =Tr,

npu Bcex 3HaueHusix hel01], je<[0,1],
i=M,N,X u r=M,N,F. B o6mem paBHOBe-
CHM  CTallMOHApHbIE JIETEPMUHUPOBAHHBIE
3HaueHUsT B=B°=Tr=Tr°=0 (ycioBue
pacuuileHus] pbIHKOB). PervoHanbHbIil Bajo-

BOH NPOAYKT COCTaBIseT Y, = Py, Y\, +
* ex * N M
+ pN,tYN,t + Pwm ,tYM TS Px (YX,t _YX,t _YX,t)’

R P « R -
Tae py, :%’ Pu.t :%’ P ¢ :%’ p;,t :%-
B Bepaxxennn mns BPII nBa nepBwIx cnarae-
MBIX OMPEAETSIOT MPOAYKIIHUIO, TOTPEOIIIEMYIO
B JIOMAIlIHEM PErHOHE, JIBa MOCIEIHUX — IPO-
TYKIIHIO, SKCTIOPTHUPYEMYIO B JPYTUE PETUOHBI.
st HaXoXKeHUsl PelIeHUsl BBIIETPH-
BEJICHHON CHCTEMBbl ypaBHEHUN HEOOXOIHUMO
OIICHUTH MapaMeTpbl Mojaenu. s 3Toro cu-
CTeMa YpaBHEHMI MPHUBOAMIIACH K JIOTJIMHE-
apU30BaHHOMY BUJy OTHOCHUTEJIHHO COOTBET-
CTBYIOIIUX YCTOMYMBBIX CTAllMOHAPHBIX JIe-
TEPMUHUPOBAHHBIX COCTOSAHUM. Peanuzanus
MOJIETIM ¥ HAXOXJICHHUE pPElIeHUH OCYIIECTB-
JSUTUCH B MaTeMaTuueckoM nakere Matlab.
Ouenka napamerpoB DSGE-monenn
IKOHOMUKHU CBepaI0BCKOii 001acTH
LIEHKa MapaMeTpoB MOIENIH
OCYIIECTBIISJIACh C TOMOIIBIO
0aileCOBCKOM  SKOHOMETPUKH
[20-22]. TIpu »TOM HCHOIB30BAIUCH CTATH-
CTUYECKHUE JaHHbIe s 3KoHOMUKH CBepa-
JoBcKoM obnacTu u skoHOMUKU Poccun. Co-
macHo TeopeMe baileca amocrepuopHas
bynxuua  p($|Y;) IIIOTHOCTH  BEPOATHOCTH

BEKTOpA IIapaMETPOB MOZENHU & UMEET BUJL

o(9|Y,) = PO 9" P(E) pO/IIS):pw) , (35)
pt)  [p(Y [9)*p(9)d9

rae T — jumHa BpeMeHHOro paga, p(Y; | &) —

(GyHKIMS TIpaBAONONOOHs, p(F) —aupHOpPHAs

(GYHKIUS TUIOTHOCTH BEPOSTHOCTH BEKTOPA
rapaMeTpoB MojeiH, Y;— BEKTop Halmiomae-
MbIX nepeMeHHbIX. Dynkmus p(Y;) — dyHK-
Ul MAPTHHAIIBHOTO TPABIOIIO00MSI.
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[TapameTpu3zamus ucciaeayemMon Moje-
T MPOU3BOAMIIACH HA CTAaTUCTHYECKUX JaH-
HBIX HSKOHOMHMKHM CBepIJIOBCKOI 00MacTH u
Poccun. IIpu 3TOM HCHONIB30BaIUCh BPEMEH-
HbIE pAllbl KBapTajdbHbIX JaHHbIX ¢ 2003 mo
2015 IT. 10 CHEAYIOUIMM MepPeMEHHBIM: Ba-
JIOBOM pErHOHANIbHBIN NpoayKT CBepajioB-
CKOH 00J1acTH, BaJIOBOM BHYTPEHHUN MPOAYKT
P®, xoHeuHoe moTpebiieHHE TOMAIIHUX XO-
3SMCTB peruoHa, KOHEYHOEe MOTpedIeHue J10-
MalrHuX X03sicTB P®, cpenusas 3apaboTHast
mnJara B perHOHez, ypOBeHb 001eH MHIAINUN
B P®, ypoBeHb NOTPEOUTENHCKUX 1IEH B PETHU-
OHE, 00BEMBI BBIITYCKA B CBIPHEBOM CEKTOPE
(moObIua TOJIE3HBIX HCKOMAEMBIX), CEKTOPE
TOPTYeMBIX TOBApOB U B CEKTOpPE HETOPrye-
MBIX TOBapoB. [Ipu 3TOM CEKTOp TOpPryeMbIX
TOBapOB BKJIOYal B Ce0S CEIbCKOXO3SIii-
CTBEHHOE TMPOU3BOJICTBO M PA3IMYHBIE OTpaC-
JU TPOMBINIIEHHOCTU. CEeKTOp HETOPryeMbIX
TOBapOB BKJIIOYAlI B Ce€0sl MPOU3BOICTBO M
TPAHCIOPTUPOBKY JJIEKTPOIHEPTHH, Tra3za u
BOJIbI, CTPOUTEIHCTBO, OINTOBYIO M PO3HUY-
HYIO TOPrOBIIIO, TPAHCIOPT U CBS3b, (DHMHAH-
CBbl, CTPAXOBaHHUE M HEABUKUMOCTH, TOCyHap-
CTBEHHOE yIIpaBJIeHHEe, 00pa3oBaHUE U 31pa-
BOOXpaHEHUE, COLIMAJIbHBIC U JPYTUe YCIYTH.
JlanHbIH BEIOOp 00YCIOBIIEH TEM, YTO UMEHHO
9TH COCTABJISIFONIME CEKTOPOB BHOCAT 3HAYHU-
tenbHbIM BKiaa B BPII u BBII. U3 uccnenye-
MBIX BPEMEHHBIX PSAJIOB YIAJsIach CE30HHas
cocrapisitomasi. [locne storo u3z morapudmu-
POBaHHBIX BPEMEHHBIX PSJOB C IOMOIIBIO
¢mbTpa Xompuka — IIpeckoTra ygaisiach
TpeHaoBas cocraBisitonias. Lukimueckue kom-
TIOHEHTHI, TIOTYYEHHBIE MOCIE 3TUX TpaHCPOp-
MaIii BPEMEHHBIX DPSIOB, MOXXHO TPAKTOBATh
KaK OTKJIOHEHUsI IEPEMEHHBIX OT JI0JITOCPOYHO-
T'O paBHOBECHSI.

YacTte napameTpoB MOJIEIH PUHUMAA
¢ukcupoBanHble 3HadueHus. Hopma amoprtuza-
MY KamuTaJia IPUHUMAJIaCh paBHON & =0, 025.

[Tapamerp A = 0,5. Koapurment quckoHTu-
poBanus S =0.99 [8]. [IpenensHble HAIOTOBBIE

crasku 7, =0.13, 7, =0.2, 7, =0.18, 7, =0.18.

! MIcTOYHNKOM MaHHBIX SBISIOTCS o(hUIMaTBHBIE CANTHI
Poccrara u LIb PO®.

% Bce BBINIIENEPEUNCIICHHbIC IGPEMEHHBIE TIPE/ICTABIICHE!
Ha Jyllly HAacEJICHNUS B IOCTOSIHHBIX 1IEHaX IIEPBOTr0 KBap-
Tana 2003 .

[TapameTpsl MIPOU3BOCTBEHHBIX
(YHKIMI BCEX CEKTOPOB MPUHUMAIUCH PaB-
HBIMU aHAJIOTMYHBIM MapaMeTpam JUIsl SKOHO-
Muku Poccun ucxonst U3 TOro, 4To CTPYKTypa
skoHOMHKH CBepIOBCKOM o0nacTu ycpen-
HEHHO TIOJI00HA CTPYKType SKOHOMHKH Poc-
cun. B pabote [23] 3Tu mapaMeTpsl paccyum-
THIBAJIMCh HA OCHOBE TAOJIMI] «3aTpaThl — BbI-
MycK». AHAJIOTMYHBIE COOOPaKEHUSI MPUHU-
MaJIFCh BO BHHUMAaHHE MPHU KaJTHOPOBKE Mapa-

Wy, , Wy, W W
MeTpo M’ UNT R TTex

TakuMm 00pa3oM, OIleHEHHAs Ha CTaTH-
CTHYECKUX JaHHBIX CBEpUIOBCKOM 00JIaCTH
peruonaibHass DSGE-Moznens MoxkeT OBITh
WCIOJIb30BaHa I aHaln3a 3KOHOMHUYECKOM
MNOJUTHUKH, B YAaCTHOCTU (PUCKAIILHOW PErHo-
HaJIbHOM MOJIUTUKH.

OO0cy:xneHue pe3yJbTaTOB MOJE/H-
poBaHusi

JeayeT OTMETHTb, YTO B JOKPH-

3ucHb Tiepuoxa (2008 r.) pas-

pabOTYMKOB U HCCIenoBarenen
DSGE-Mmoneneli uHTEpecoBaJl B OCHOBHOM
aHallu3 MOHETapHOU MOJIMTUKU, TaK KaKk MHO-
THE€ SKOHOMHCTBI CYHTAIH, YTO (UCKAIbHAS
MOJMTHKA HEIPUTOJIHA B KaY€CTBE KOHTPIUK-
JUYECKOro MHCTpyMeHTa. Henpexonsiimii nH-
Tepec K HCCIEAOBAaHUIO (PUCKATbHON MOTUTH-
KM BO3HHMK B TMOCTKPU3HMCHBIN MEPUOJ U TPO-
JojbKaeTca B HacTosimiee Bpems. I[lostomy
TIPENICTABIISIET UHTEPEC aHAJIU3 HEKOTOPHIX ac-
MEKTOB PErMOHAILHON (DHUCKATBHOMN MOTUTHKU
¢ nomorkto pazpadboranHorr DSGE-moznenmu.

Ananus QuckanrvHbix Mynbmuniu-
Kamopoe. J1jisi KOMU4eCTBEHHOU OLICHKU 3 (-
(hexToB OIOIHKETHON MONUTHUKH HCIOIB30Ba-
JUCh MYJIBTHUIUTUKATOPBI PETHOHAIBHBIX pac-
X00B U 3(P(EKTUBHBIX HAJIOTOBBIX CTaBOK.
JlaHHBIE TIOKA3aTeNIl PACCYUTHIBATIUCH HA OC-
HOBe (YHKIUNW HMITYIbCHOTO OTKJIMKA HC-
ciaeayeMon Mopaenu. MynbTUILUIMKATOp pac-
XOZIOB PACCUMUTHIBAJICS KaK KyMYJISITUBHBIN
YCPETHEHHBIN POCT 00beMa BBITYCKa B TPeEX
CEKTOpax PEruoHaJIbHOM SKOHOMHUKH C Mep-
BOTO TI0 YETBEPTHIA KBapTaJI MOCIE yBEJIHYE-
HUS PAcXoJI0B B OTHOLIEHUM K BEJIUYMHE, HA
KOTOpPYIO OBIIM YBEJIMYECHBI PETHOHAIIBHBIC
pacxoabl. COOTBETCTBEHHO, MYIbTUILIMKATO-
pPBl HAJIOTOBBIX CTABOK PACCUUTHIBAIHCH KaK
KYMYJISITUBHBIN yCPEAHEHHBIH POCT 00HEMOB
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BBIITYCKa TOCJIE€ YMEHBIICHHS JIOXOIO0B Or01-
&KeTa (BCIEICTBUE YMEHbBIIECHUS SPPEKTHB-
HBIX HAJIOTOBBIX CTaBOK) B OTHOLICHHHU K Be-
JUYMHE, Ha KOTOPYI0 H3HAYaJIbHO ObUIN
YMEHBIIEHBI PETHOHAIBHBIE JOXO/BI.

Ha puc. 2-4 uzobpaxensl (QyHKIUU

moku 3P (HEKTUBHBIX CTABOK HAJIOTOB Ha J10-
xon puzmueckux nuil (e _tau_h), Ha npuObLIL
(e tau P), na norpebnenue (e tau c) u Ka-
nutan (e_tau_k). Pa3mep 1IOKOB paBeH OJI-
HOMY CTaHJapTHOMY OTKJIOHeHuto. Ilapa-
Merp A=0,5. BpeMeHHOI TOpU30HT paBeH

UMITYJBCHOTO OTKJIMKa OOBbEMOB BBHIIyCKa B
CEKTOpax TOPryeMbIX (ym), HETOPryeMbIX
TOBapoB (yn) W CBHIPbEBOM (X) Ha OJHOMO-
MEHTHBIC TOJIOKHTENbHBIE IIOKH' pPErto-
HaJBHBIX PacxolloB (e g) W OTpHllaTeIbHbIC

TpuAnaru kBapraiam. [lo BepTukanbHON ocH
OTJIOKEHBI TPOIEHTHBIE OTKJIOHEHUS TIepe-
MEHHBIX OT CTAI[MOHAPHOTO COCTOSHUS.

0015~
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Puc. 2. ®yHKIUN UMITYIIBCHOTO OTKJIMKA 00BbeMa BBIITyCKa B CEKTOPE TOPTYEMBIX TOBapoB (ym)
Ha IIOK PETHOHAIBHBIX PACXOA0B U MOKU 3()(PEKTUBHBIX HAJIOTOBBIX CTABOK *
* B puc. 2—4 ucnons3yroTcs 0003HAUEHHS: e_g — IIOK PETHOHAJBHBIX PACXOOB, e_fau h — MoK 3¢ GEeKTUBHBIX
CTaBOK HAJIOTOB Ha J0X0x (hu3mueckux juil, e tau P — mok 3()(HEeKTUBHBIX CTABOK HAJIOTOB HAa MPUOBLIL, € _fau ¢ —
oK 3(dexTUBHBIX CTABOK HAJOTOB Ha morpedieHue, e fau k — mok 3((GEeKTUBHBIX CTaBOK HAJOTOB Ha KaluTall.

0 5 10 15 20 25 30

Puc. 3. @yHKIMN UMITYIBCHOTO OTKJIMKA 0OBEMa BBIITYCKa B CEKTOPE HETOPTyeMbIX TOBApOB (yn)
Ha IIOK PETHOHAJIBHBIX PACXOJI0B U IIOKHU 3(PPEKTUBHBIX HAIOTOBBIX CTABOK

! OI[HOMOMGHTHLIG HIOKH MPOUCXOAUIIN B HepBBIﬁ KBapTaJl.
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Puc. 4. OyHKINY UMITYITBCHOTO OTKITMKA 0OBEMa BBIITYCKa B CBIPHEBOM CEKTOpE (X) Ha IIOK
PEruoHaIbHBIX PACXOJOB U MOKH 3((EKTUBHBIX HAJIOTOBBIX CTABOK

W3 ananmza ¢yHKUUH HMIYIECHOTO
OTKJIMKA CJIEIYeT, YTO HauOOJIbIINi POCT 00b-
€MOB BBIIIYCKa B CEKTOPE TOPryEMBIX TOBAPOB
U CEKTOpE HETOPIYEMbBIX TOBAPOB IPOUCXOIUT
B pe3yibTare OJHOMOMEHTHBIX OTpULATEIIb-
HBIX IIOKOB 3(h(h)eKTHBHOW CTaBKHM Hajiora Ha
noxon ¢pusnuyeckux aui. [Ipu 3Tom HanboIb-
IIMA KyMYJISTUBHBIA (B T€UEHUE YEThIpeX Ie-
pHOZIOB) poCT 00beMa BBIMYCKa IOCIE 3THUX
IIIOKOB HAOJIONAETCd B CEKTOPE TOPryeMbIX
TOoBapoB (puc. 2). OMTHOMOMEHTHBIN POCT 00B-
€MOB BBIITYCKa B CEKTOpPE TOPIyEMBIX TOBAPOB
U CEKTOpE HETOPIyeMBIX TOBApPOB IPHUMEPHO
OIMHAKOB. B chIppeBOM cekTOpe HamOOIBIINI
pocT oObemMa BBIITYCKa MPOUCXOAUT B PE3Yib-
Tare OJJHOMOMEHTHOTO IOJIOKUTEIBHOIO II0Ka
PETHOHAIBHBIX PACXON0B. KyMynsTHUBHBIM U
OZIHOMOMEHTHBIN pOCT 00beMa BbINTyCKa B ChI-
PBEBOM CEKTOpE 3HAUMTENILHO MEHbIIEe POCTa
o0beMa BBITYCKA B JBYX JIPYTHUX CEKTOpax.

N3 mokoB >QPeKTUBHBIX HAIOTOBBIX
CTaBOK, KaK OTMEYaJIOCh BBbIIIE, HauOoJbIIee
BJIMSIHHE Ha POCT OoO0beMa BBITyCKa BO BCEX
CEKTOpaxX pPEruoHAIbHOM SKOHOMHUKH OKa3bl-
BaeT IIOK CTaBKU Hajora Ha Joxof ¢usunde-
CKMX JuL. BinsHMe IIOKOB OpyruX HaJIOroOB
MeHee 3aMeTHO. [Ipr 3TOM OJTHOMOMEHTHBIM
pocT o0beMa BBIITYCKA B CHIPHEBOM CEKTOpE
JUIsL BCeX IIOKOB 3((EKTUBHBIX HAJIOTOBBIX
CTaBOK W I IIOKAa PACXOAO0B IMPUMEPHO

OJMHAKOB U MEHBUIE aHAJOTUYHOIO pPocTa B
JBYX APYIHX CEKTOpax. XOTs KyMYJISITUBHBINA
pocT 00beMa BBIIYCKa B 3TOM CEKTOpE B pe-
3ylbTaTe UIOKa pPacxoJ0B  3HAUYUTEIBHO
OosbllIe TAaKOBOIO JUIsl ILIOKOB HAJOTOBBIX
CTaBOK. 3aMETHM TAK)XE, YTO KyMYJISTUBHBIN
pocT o0beMa BBIMYCKAa B TEUEHHE YEThIPEX
KBapTaJIOB B CHIPbEBOM CEKTOpPE JUIsl IIOKOB
CTAaBOK ITOJIOXOJHOIO Hajora M Hajora Ha
NpUOBLIL MPUMEPHO OAMHAKOB. Kymynartus-
HBI pOCT 0O0beMa BBIMYCKAa B 3TOM CEKTOpE
3a 6osee JIUTEIbHBIN epuos (OT YeThIpeX U
0oJsiee KBapTaJOB) B pe3yabTare MI0Ka CTaBKH
MOJOXOJHOTO HAJIOra HAMHOTO IIPEBBIIIACT
aQHAJOTUYHBIA POCT JIJIS IIIOKA CTABKU HaJiora
Ha MPUOBLIb.

[To naHHbIM aHanmu3a (QYHKUUH HM-
NYJIbCHOTO OTKJIMKAa OBUIM MPOU3BEIEHBI KO-
JUYECTBEHHbIE OIIEHKU (UCKAIbHBIX MYIb-
TuMKatopos’. JlaHHBIE aHaTH3a HpHBEE-
HbI B Tabnuue. M3 3TuX 1aHHBIX CIEIYET, YTO
BCE MYJIBTUIIJIMKATOPbl MEHBIIE €IUHULBL.
[Ipu sTOM MakcMMajdbHOE 3HAYEHUE HMEET
MYJIBTUIUIUKATOp  3(PPEeKTUBHONH  CTaBKH
HaJiora Ha M0X0J (PU3MUECKUX JUIl IJIs1 00B-

! Tak kax JUISL OIIEHKU (PUCKAIBHBIX MYJIBTUILIHKATOPOB
pasMep IIOKOB JOKeH ObITh paBeH 1% or o0bema
BBIIYCKA B COOTBETCTBYIOLIEM CEKTOpPE SKOHOMUKH, TO
(GYHKIMM ~ MMIYJIBCHOTO  OTKJIMKa Ha  puc. 24
TIEPECYUTHIBAIINCE Ha DTy BEIIMYMHY IIIOKOB.
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eMa BBIITyCKa B CEKTOPE TOPTYEMBIX TOBAapOB
— 0,62 (T. e. MpH YMEHBIIEHUH PETUOHAIIb-
HBIX 710X07I0B Ha 1% oT oObema BBITyCKa B
CEKTOpE TOPTYEMBIX TOBAPOB peajbHBI POCT
o0beMa BBIIYCKa B 3TOM CEKTOpPE II0 UTOTaM
gyeTbIpex KBapTanoB coctaBuT 0,62%). Ta-
KM 00pa3oM, aHaiu3 MYJIbTUIUIMKATOPOB
MOKA3bIBACT, UTO CHIKEHUE HAJIOTa Ha JOXOJ
bU3NYECKHUX JUI UIS CTUMYIHPOBAHUS 00b-

€Ma BBIIyCKa B KPAaTKOCPOYHOM IIEPUOJIE BO
BCEX CEKTOpax, KPOME CBhIPbEBOTO, MOXKET
OBITH 00JIee MOIIHBIM (PUCKATBLHBIM HHCTPY-
MEHTOM TIO0 CPAaBHECHHIO C TIOBBIIICHUEM pe-
THOHAJBHBIX PAacXolloB. B chIpbeBOM cexTope
OoJee MPeanoUYTUTEIbHBIM (PHCKATHHBIM HH-
CTPYMEHTOM SIBJISICTCSI TIOBBIIICHUE PETrHO-
HaJIbHBIX PaCcXOJIOB.

duckajabHbIe MYJIbTUIIJINKATOPLI (nepuou C IIepPBOIo 110 ‘{ETBepTLIﬁ KBapTaﬂ)
DUCKATLHBIE HHCTPYMEHTHE CekTOp TOpryeMnIx CeKTOp HeTOpryeMbIx CoipbeBoii
TOBapoB (ym) TOBapoB (yn) ceKTop (X)

PernonanbsHble pacxos! (YBeIHIECHHUE) 0,31 0,27 0,28
Hanorosas cTaBka Ha 10X0J 0.62 0.46 0.11
(usnyecKux Jaui (YMEHbLICHUE)
Hamnorosas craBka Ha moTpedieHue 0.11 0,08 0,07
(ymeHbLIeHHE)
HanoroBast craBka Ha puObLUTL 0.14 0.12 0,09
(yMeHblIeHHE)
Hanorosas craBka Ha KanuTal 0.08 0,07 0,06
(ymeHbLIEHHE)

Hcmopuueckaa Oekomnosuyus 6a-
puauuii IHO02eHHbLIX nepemenHHblx. Taxxe
OJTHUM W3 MOIIHBIX MHCTPYMEHTOB aHAJIN3a
BIUsIHUA 1IOKOB Ha mnepemeHHble B DSGE-
MOJIEISAX SBJSI€TCS HCTOpUYecKas (BpEeMEH-
Hasl) JEKOMITO3UIINS BapUaluu (IUCTIEPCHUil)
SHJIOTEHHBIX TIEPEMEHHBIX, TMO3BOJISIONIAS
OLICHUTHh BKJIAJ B TUHAMUKY PETHOHAJIBHBIX
MEPEMEHHBIX BHEIIHUX M BHYTPEHHUX HKO-
HOMHYECKUX (PAaKTOPOB B MEPHOA A0 U MOCIE
kpusuca 2008 . BBuny toro 4ro paccMmarpu-
Baemasi MOZIEJIb COJIEPKUT 3HAYUTEIBHOE KO-
au4ecTBO 1OKOB (13 miokoB), ang obnerue-
HUS BU3yalnu3anuu (HO C HEKOTOPOU MmoTepeit
SKOHOMHUYECKON HMHTEPIpPETAIMi) BCE IIOKHU
pazOuThl Ha yeTkipe Tpynmbl. [lepBas rpynmna
COJEPKUT IIOKH MPENTIOKEHUS — TEXHOJIOTU-
YECKUEe WIIOKH, LIEHOBOW IIOK HAa CHIPHEBbBIE
TOBAapHI, IMOK HAa UCTOIb30BaHUE MTPUPOTHBIX
PECYPCOB &4y (, &0+ Ep, &~ BTOpAs rpym-

I1a COCTOUT U3 OJHOIO IIOKa CIpOoca — peru-
OHAJIBHBIX PACXOJ0B & . TpeThs rpymma co-

JIEPKUT BHEIIHHE MO OTHOUIEHHWIO K pac-
CMaTpUBAEMOMY PETUOHY IIOKH — WHQISAIH-
OHHBIN IIOK, MOK 00BbeMa BBITYCKa B pPOC-
CUMCKOM BKOHOMI/IKel, IOK MOHETapHOM 1O-

Y911 moku HesBHO MPUCYTCTBYIOT B mpaBuiie Teitopa
(36).

JUTUKHU (IIOK TIPOIIEHTHOM CTaBKH), IIIOK TOC-
pacxonoB. HakoHer, uerBepras rpyria — rpymnma
(UCKAIBHBIX IOKOB &4 1 E 11 E g t1Ep 1 OT-

BETCTBEHHBIX 32 (POPMHPOBAHUE JIOXOOB PErH-
OHaJIbHOTO OromkeTa. OTMETHM, YTO IIOKU Iep-
BOM, BTOPOM M YETBEPTOM TPYIIT OIHOHAIPAB-
JICHHBIE, @ BHEIIHME IIOKU (TPeThbsl IpyIa)
pa3HOHAIPABJICHHBIC.

Pasnoxenue Bapuanuii peruoHailb-
HBIX 00BEMOB BBINTYCKa B Pa3JIMUHBIX CEKTO-
pax »dSkoHOMHUKH CBepUIOBCKON 001acTH
npuBeneHo Ha puc. 5—7. CriomHas JTUHUS
Ha PUCYHKax IpEJCTaBIAeT TUHAMHKY pac-
cMaTpuBaeMoil (aKTUYECKOW MEPEMEHHOUN B
IPOLICHTHOM OTKJIOHEHHHM OT 3Ha4eHus B
nepBom kBaptaise 2003 1., a cronbuaras
auarpaMMa — BKJIQJ Tpynmbsl IIOKoB. M3
MPUBEICHHBIX JIaHHBIX CIJIEIYyeT, YTO BO
Bpemsi kpuszuca 2008-2010 rr. ocHOBHad
poJib B CIajJie peallbHOrO 00beMa BBIMTYCKA B
CEKTOpEe TOPryeMbIX TOBapoB (pHC.5) mpu-
HaJJIeXana NIOKaM IpEeJIOKEHUs, CBS3aH-
HBIM C PE€3KMM CHH)KEHHEM LIEH Ha METaJlIbI,
U (QUCKATBHBIM HIOKaM. ODTH IIOKH OTBET-
CTBEHHBI IPUMEPHO 3a 25% cnajga peanbHO-
ro obbema BBIIYCKa B paccMaTpUBacMOM
CEKTOpe.




JLA. Cepkos

CeepayioBckasi 001acTh, Kak CyOBEKT ¢
METaJUTypPrU4eCKON CIIELUAIN3ALUEH 3KOHO-
MUKH, OJIHA W3 NEPBBIX MOCTpaaaia OT maje-
HUS 1IEH Ha MUPOBOM PBIHKE Ha 3KCIIOPTHPYE-
My10 npoaykuuio. Hapsay c sTtum, B mepuos
SKOHOMHYECKOIO KPU3UCA CHUKAINCH JOXOIbI
KOHCOJIMIMPOBAHHOTO OrofKeTa 00IacTH, U 3a
niepBbie Tpu kBaptaia 2009 r. oHM COCTABIISLIIN
87,1% K YpOBHIO aHAJOIMYHOIO IEpHUoa
2008 r. MeHb11as, HO CyIIECTBEHHAsl J10JIs 110
CpaBHEHHIO C (DUCKATbHBIMU U HIOKaMH IIpei-
JIOXKEHUS B Pa3JIOKEHUU BapUalluil peruo-
HaJIBHBIX OOBEMOB BBIITyCKa MPHHAJUIEKAA
OTpULIATEILHOMY IIOKY cHpoca (IIOK pervo-
HAJIBHBIX PAcX0J0B). JTO CBA3aHO C TEM, YTO B
NepUoJ| KpU3KCa PETUOHAIbHBIE PAcXOibl CO-
craBisuin 95,4% K aHaJOTMYHOMY YpPOBHIO
2008 r.' B Goublueii cTeeH: MoK peruoHalb-
HBIX PacxXoflOB BIMSET Ha MOTpedIeHUE JOMO-
xo3siiicTB”. HesHaunTenbHas poib B CIage pe-
aJIbHOrO 00ObeMa BBIITYCKa B CEKTOpPE TOprye-
MBIX TOBAapOB B MEPUO KpU3UCa MpUHAJIekKa-
Jla BHEIIHUM IO OTHOLICHHIO K paccMarpHuBa-
€MOMY PErHOHY IIOKaM. M3 BHEIIHUX IIOKOB
OCHOBHYIO pOJIb MIPaj pa3HOHAIIPABIECHHBIE
IIOKU TPOLIEHTHOW CTaBKH U 00beMa BBIITYCKa
B Hal[MOHAJIbHOM 3KOHOMUKE. OTMETUM TaKKE,
41O B AOKpU3UCHBIN nepuoa 2008 r. poct 00b-
€Ma BBIIYCKa B paccMaTpUBa€MOM CEKTOpE B
OCHOBHOM BBI3bIBAJICS IIOKAMH NIPEAJIOKEHHUS.
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B cnage peanbHOro o6bema BhIITycKa B
CEKTOpE HETOPryeMbIX TOBapoB (puc. 6) posb
BHEIIIHUX IIIOKOB BO3PACTAaeT, U UX JOJs MpH-
OmmKaeTcs K J1oJie MIOKOB mpemioxenus. Ot-
METHM, 4TO HaunHas jaekadps ¢ 2008 1. craBka
pedunancupoBanust LB cHmwkanmace. Jlons
[IOKA PErHOHAIBHBIX PACXOJ0B, HAIPOTUB,
MEHBIIIE, YeM JUIsi 00beMa BBIITYCKa B CEKTOPE
TOPTYeMbIX TOBAapoB. Bce 3T Ipynmbl 1MIOKOB
oTBeTcTBeHHBI 32 30% cmag o0beMa BhIITyCcKa B
paccMaTpuBaeMOM CEKTOpe SKOHOMHKHU. B 1o-
KPU3UCHBIA TIEPUOJ] POCT 00ObeMa BBITYCKAa B
CEKTOpE HETOPryeMbIX TOBApOB TaK K€, KaK U
B CEKTOpE TOPryeMbIX TOBapoOB, 0OecrieunBall-
Csl B OCHOBHOM IIIOKaMHU TPEAJIOKEHUS U Ya-
CTHYHO BHEITHUMH IIOKAMH.

B ceipeeBoM cexTope (puc. 7) TiaBeH-
CTBYIOIIAsl pOJIb KaK BO BpEMsI CMajia, TaK U BO
BpeMs TIObeMa MPUHAIJISKATA IOKaM TPe/I-
JOKEHUS! (CHIDKEHUIO UM TIOBBIIICHUIO OHpiKe-
BBIX I[IEH Ha MeTaJuibl). Poib OCTambHBIX MIO-
KOB HE3HAYUTEIIbHA.

OTMeTHUM TaKXke, 4TO Pa3jIoKEHUE Ba-
pHanuii SHIOTECHHBIX PErHOHAJIBHBIX TIepe-
MEHHBIX TI0 OTJICIBHBIM IIOKaM (He 10 TpyI-
namM) MOXET W3MEHUTh M YTOUYHUTH HEKOTO-
pBI€ BBIBOJBI. B 9acTHOCTH, BBIBOJBI 110 BIIH-
STHUIO BHEIIHMX Pa3HOHAINPABJICHHBIX IIOKOB
Ha TIOBEJICHUE MCCIICYEMBIX IIEPEMEHHBIX.
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Puc. 5. BpeMeHHaH ACKOMITIO3UIUA Bapualun p€ajJibHOI'O o0beMa BBIITYCKa B CCKTOPC TOPTYCMBIX

TOBapOB (MPOIEHTHOE OTKJIOHEHHE)™
* Mcnonb3ytoTcst 0003HAUESHUS: 7S — MIOKU IPEUIOKESHNS; Y m_g — IOK PerHOHAIBHBIX PacXooB; ¥ m 0 —
BHelIHue ((enepabHble) MIOKK; Y m_f— QUCKaJIbHbIE IOKU; ¥y m_fact — nMHaMHKa (PaKTHYECKOHM NEpeMEeHHOI y_ m.

! Makcimo M. Kpusuc u pernon: Cepiiosckast oGacts / Hayuro-oGpasoBatenbHsiii moprai IQ [nekTporHsiii pecypce].
URL: https://iq.hse.ru/news/177674868.html (nara obpamenus: 23.01.2019).
2 Bauny orparmdenHoro (opmMara myOiaMKaniy pa3ioKeHne Baprualliii COBOKYITHOTO TTOTPEOIEHNS JOMAIITHIX XO3SHCTB He

MIPUBOANTCS.
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Puc. 6. BpeMeHHaﬂ JACKOMITIO3UII U BapHualu pC€ajJbHOIO obbeMa BBIITYCKa B CCKTOPC HETOPT'YCMBIX

TOBapoOB (TMPOLIEHTHOE OTKJIOHEHHE)™
* Mcnonp3ytoTcss 0003HAYECHUS: Y 7S — IIOKU NPEATIOKEHHS; ¥ g — IIOK PETHOHANbHBIX PacXOfoB; ¥ n_0 —
BHelHue ((enepayibHble) OKK; ¥ n_f— GUCKaJIbHBIC OKK; ¥ n_fact — nMHaMuKa (akTHYeCcKol IIepEeMEeHHOU ) n.
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Puc. 7. BpemenHast 1eKOMITO3UIMsI BapHallUK PEAIbHOTO 00beMa BBIITYCKa B CHIPHEBOM CEKTOPE
(IpoLIeHTHOE OTKJIOHEHHE )™
* Mcnonp3ytoTcs 0003HA4YeHMA: X S — IIOKU HPEUIOKEHUsS; X_g — IIOK PErHMOHANbHBIX DPAcXOfoB; X_O0 —
BHelHKE ((enepaybHble) MOKK; X _f — GUCKalbHbIE IOKH; X_fact — TUHaMHKa (haKTUIECKOi epeMEHHOH X.

Takum oOpa3om, aHanu3 QyHKIUH M-
MYJIBCHOTO OTKJIHMKAa M (PUCKAIBHBIX MYJIBTH-
IUTMKATOPOB  TIO3BOJIAIET OLEHWUTh BIUSHUE
(UCKaIbHBIX IIOKOB PETMOHAJIBHBIX PACXOI0B
U HaJIOTOBBIX CTaBOK Ha OOBEMBI BBIITyCKa B
UCCIIElyeMbIX CEKTOpax SKoHOMUKH CBepn-
noBckoil oOmactu. IlomyueHHble pe3yabTaThl
HUMEIOT BaKHOE 3HAYEHUE AJIS1 CHYKEHMSI BEPO-

ATHOCTHU BO3HHUKHOBCHUA KPU3UCHBIX SIBIICHUH
B PETHOHAIBHOM SKOHOMUKE. Pe3ynbrarsl Bpe-
MEHHOH JACKOMITIO3UIIMKN PACCMOTPCHHBIX OSH-
JIOTEHHBIX TIEPEMEHHBIX TO3BOJIIOT C/EaTh
BBIBOJI O TOM, YTO JCJIOBOH ITUKJI B paCCMaTpH-
Ba€MOM PETHOHE U aHAIM3UPYEMOM TIEPUOJIC B
OonbIeld Mepe 00yCIIOBJIeH (paKkTopamMH Tpe-
JIOXKEHUSI.
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3akiroueHune

pEACTaBlICHHasT B  JIAHHOMU

nyOoJIMKallud ~ JUHAMHYECKas

CTOXaCTHUYECKasi MOJENb OT-
pakaeT CTPYKTYpy peajibHOrO CEKTOpa SKO-
Homuku CBepayioBckoit obnactu. [lpu paspa-
00TKE MOJAENU MPUMEHSJICS TMOAXOA OOIIEro
paBHOBecus. [lapamerpuzanus MoJenu oOcCy-
HIECTBIISAJIACh HA AMIUPUYECKUX CTaTUCTUYE-
CKHX JIaHHBIX 3KOHOMHKHU CBepaJIOBCKOM 00-
JIACTH TP MCIIOJIb30BAaHUU 0alieCOBCKON IKO-
HOMETpUKHU. JUJIsI KOJIMYECTBEHHOM OLIEHKHU
3¢ (eKToB OHOHKETHONW TOJUTHUKH HMCIOIb30-
BAJIUCh  MYJIBTUILUIMKATOPBl  PETHOHAJIBHBIX
pacxofoB U 3(h(EKTUBHBIX HAJIOTOBBIX CTa-
BOK. JlaHHBIE MTOKa3aTeny pacCUUTHIBAIUCH HA
OCHOBE (PYHKIIMI WUMIYJILCHOTO OTKIIMKA HC-
cienyemoii mopenu. W3 anammza QyHKIMA
UMITYIICHOTO OTKJIMKA CIIEIYeT, YTO HauOOJIb-
M POCT 0OBEMOB BBIMIYCKa B CEKTOPAX TOP-
TYEMBIX U HETOPT'YEMBIX TOBAPOB MPOUCXOIAUT
B pe3ylbTare OAHOMOMEHTHBIX OTpHULIATelNb-
HBIX IIOKOB A((EKTUBHON CTaBKU HaJIOTa Ha
noxon (uznueckux auil. B ceipbeBoM cexTope
HauOOJNBIINKA POCT 0OBEMa BBINTyCKAa IPOHC-
XOJIUT B pe3yjbTaTe OJHOMOMEHTHOTO IOJIO-
KUTEIHHOTO IIOKAa PETrHOHAIBHBIX PAaCcXOJ0B.
Pe3ynbprarel BpeMeHHOU JEKOMITO3UIIMUA O00b-
€MOB BBIIyCKa B paCCMaTPUBAEMBIX CEKTOpax

9KOHOMHUKH CBEpIJIOBCKON 00JIaCTH TT03BO-
JISI0T cleNarhb BBIBOJ O TOM, YTO JICIOBOK
IIUKJI B pacCCMaTpUBacMOM PETHOHE M aHaJIH-
3UpyeMoOM Tepuojae B Ooublieil mepe o0y-
CJIOBJICH (paKTOpaMH MPEJIOKEHUs, a He (ak-
TOPaMH, IEUCTBYIOILMMHU CO CTOPOHBI CIIPOCa.
[ToydeHHbIE pe3yabTaThl SIBISIOTCS OPHUTH-
HaJbHBIMU U MOTYT MCIOJIb30BaThCs JJIsl aHa-
JIM3a MPUOPUTETOB PETHOHATILHON YKOHOMHYE-
CKOW TMOJUTUKU W CHUKEHHUS BEPOSTHOCTH
BO3HUKHOBEHUSI KPU3UCHBIX SIBIICHUH B PETHO-
HAJIBHOH COIMAIbHO-DKOHOMUYECKOM CHCTEME.
JanHas myOnuKamus sIBISCTCS MOTH-
BaIlMOHHBIM (PaKTOpOM JUIA OyIyHIMX HCCIie-
JoBaHMil. B wacTHOCTH, SKCIIOPT MPOIYKIIUU B
JPYTHUE PETUOHBI OIMMCHIBACTCS B MOJEIN Kak
9K30TCHHBI TIPOIECC. YUYeT HHIAOTCHHOCTH
ATOrO MPOIECca MOXKET HECKOJIbKO H3MEHUTh
MIPUYMHHO-CJIC/ICTBEHHBIE CBSI3M MEXKIY Iepe-
MEHHBIMH Mojienii. Kpome Toro, skoHOMHYE-
CKHE€ areHThl MOJIEJH SIBJISIOTCS PEIpe3eHTa-
TuBHBIMU. Oca0lieHle STOro JIOMYILEHus, T. €.
y4eT TETEepPOreHHOCTH HIKOHOMHUYECKHX areH-
TOB, TaK)K€ MOKET U3MEHUTH TOTy4YEeHHBIE pe-
3yabTarbl. MoneaMpoBaHue TakOW PErHOHAIIb-
HOM SKOHOMMKHU SIBJIIETCS MHTEPECHON TEMOM
JUId JAJbHEHUIINX WCCIEIOBAaHUM B 00J1acTd
MPOCTPAHCTBEHHOT'O Pa3BUTHS.
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3agaua MPOrHO3MPOBAHMS IMHAMHKH M3MEHEHUI KypcoB (DMHAHCOBBIX MHCTPYMEHTOB SIBIISIETCSI aKTyaslb-
HOM, TaK Kak ee pelleHUe MO3BOJWIO Obl CHU3UTh PHCKU W YBEIMYUTh JOXOMHOCTH OT Ollepaluii Ha (pUHAHCOBBIX
poiHKax. ConacHO KIIACCHYECKOMY IIPEICTABICHHUIO O MIPUPOAE PHIHKOB, NMPOLECCH IIEHOOOPa30BaHUsI Ha HUX HUMe-
10T CTOXaCTHUYECKHH XapaKTep M He MOAAI0TCS IIPOTHO3MPOBAHMIO. B mocienHue rosl akTHBHOE pa3BUTHE IOy H-
J1a 3KOHO(HU3MKa — HayKa Ha CTHIKE SKOHOMHUKH 1 (PU3HKH, IPUMEHSIOMAS K aHAIN3Y SKOHOMHUYECKHX CHCTEM IO/IX0-
JIbI, THIIMYIHBIC [T 3ydeHns pu3ndeckux siBiaeHuid. K 9ucity Takux momxonoB oTHOCHTCS (ppakTanbHbIil aHamm3. OH
6azupyercst Ha THIIOTE3€ (PPaKTaIBLHOTO PHIHKA, CONIACHO KOTOPOH ANHAMHKA M3MEHEHUH 1IeH (PMHAHCOBBIX MHCTPY-
MEHTOB ITOJYMHSCTCS CTETICHHBIM 3aKOHAM U €€ IIPOTHO3MPOBAHNE BO3MOXKHO. DpaKTanbHOCTh (DUHAHCOBBIX PSZIOB
BBIPAXKAeTCsl B UX CBOWCTBE JUIMTEIHHOE BpeMsl MOJAEPKUBaTh TCHICHLUIO M3MEHEHMH (noiroil mamsatu). Cyte-
CTBYIOT MOIU(UKALIUK SKOHOMETPHIECKUX MOJIEJIEH, yUnThIBaIoONe (paKkTaibHbIe CBOWCTBA BPEMEHHBIX psiioB. Mx
NpUMEHEHHEe Ha JTAaHHBIX POCCUICKOTO ()MHAHCOBOTO PhIHKA M3y4YE€HO HEJOCTATOYHO IOJHO: €AWHUYHBI MPUMEPHI
YCHEUIHBIX MPE/ICKa3aHNM, MOJTYYSHHBIX C IIOMOIIBIO TaKHX MOJIENEIl; OTCYTCTBYIOT PabOThl, aKIEHTHPYIOLINE BHHU-
MaHHe Ha CpaBHEHHHU (paKkTanbHBIX U He(paKTAIbHBIX MOJIENIeH Ha JOCTATOYHO OOJIBIIMX MacCHUBaxX LIEHOBBIX JaH-
HBIX, YTO HE MO3BOJISET C YBEPEHHOCTHIO TOBOPHTH O MPEBOCXOJCTBE MOAEIICH, YIUTHIBAIOIINX (PPaKTAIbHbBIE CBOM-
cTBa psifoB. Llenp mccnenoBanus — MPOBEpKa THIOTE3BI O TOM, YTO y4eT (hpaKTalbHOCTH (PMHAHCOBBIX PSIOB MPH
MPOYMX PABHBIX YCIOBHAX MO3BOJIIET MOJTy4YaTh OoJiee KaueCTBEHHbBIE IPOTHO3BI KYpCOB (PMHAHCOBBIX MHCTPYMEH-
ToB. [TosrydeHs! ciemytomue pe3yabpTarTsl HeciaenoBanus. [ umoTesa o mydrieii mporHoCTHIEeCKOH CiocoOHOCTH (hpak-
TANBHBIX MOJICNCH HE OTBEPraercs, Tak Kak B OONBIIMHCTBE Ciy4acB TOYHOCTH NMporao3oB ARFIMA u ARFIMA-
GARCH oxka3anace Boime To9HOCTH TTpora030B ARIMA u GARCH. I'nmote3a o nepeMeHHO# ppakTaibHON CTPYK-
Type (DMHAHCOBBIX PSIOB MOITBEPIKIAETCS, O YEM CBHUACTEIBCTBYIOT M3MEHUMBBIE IPA(UKH JIOKATHHBIX (DpaKTaib-
HBIX pa3MepHOCTel. ['unoresa o NpeuMyIecTBE MOJENIEH C OJITOM NaMATHIO NEpe]l MOAEISIMU ¢ KOPOTKOM NaMAThIO
He oTBepraercs, Tak kak mMonenb ARIMA moka3ana HaMMEHBIIIYIO TOYHOCTh IIPOTHO30B. [ MIoTe3a 00 M3MEHEHHH
(hpakTaIBHBIX CBOMCTB PSIOB MPH TpaHCHOPMAIMU MOATBEPXKIAETCS. ITO JOKA3bIBAIOT Pa3NYHbIC 3HAYCHHS MTOKa-
3arens Xepcra U OTIMYaroIUecs TpavKy JTOKaIbHBIX pa3MepHocTeil. He yaanock nonTBepanTh CleyIOIIe THIo-
TE3bI: UCIIOJIF30BAaHME JIOKAJIBHBIX MOKa3areNeil (ppakTaIbHOCTH BMECTO IIOOANBHBIX JUIS BBIYMCIIEHHS Mapamerpa
JpobHOTO MU hepeHINpPOBaHNS YBEIHINBAET TOYHOCTH IIPOTHO30B; IPH POCTE JUTMHEI POTHO3a €TO TOYHOCTh CHHU-
JKAeTCsl; YIACTKH PSIJIOB C JIONTOHW MaMSTHIO JIydIlle MOJICIUPYIOTCS ¥ porHo3upyroTces. ChopMynmmpoBaHbl BO3MOX-
HbIC HalpaBJICHMS MEPCIIEKTUBHBIX MCCIEIOBAHMN: pa3paboTka MeTo/la ONpeeNIeH s TPAHHUI] JIOKIBHBIX yYaCTKOB
(PMHAHCOBBIX PSAAOB C Pa3HBIMHU (DPAKTAIBHBIMH CBOMCTBAMH; ()OPMYINPOBAHHNE PEKOMEHIAIINI OTHOCHTEIBEHO TOTO,
10 KakoMy psity (MCXOAZHOMY WIJIM NpeoOpa3oBaHHOMY) CIIENyeT OLEHHBAaTh Oreparop JpobHoro auddepeHunpoBa-
Hust mozienu ARFIMA; npoBepka HEMOATBEPKICHHBIX TUIOTE3 C U3MEHEHUEM METOAMKU HCCIIEIOBAHUS; U3yUCHUE
pa3nuuHbIX PpakTaabHEIX Moaudukanuit GARCH-Monenel i BBISBIEHHE YCIOBHN UX MIPUMEHUMOCTH.

Kniouegvie cnosa: skoHousuxa, pakmanshviii ananu3s, 00a2as namams, HepCcUcmenmHoCmb, J10KAIbHbIE U
2nobanbuble hpakmanvHvle Xapakmepucmury, nokasamens Xepcma, Memoo MUHUMALLHO20 NOKpbimusa, R/S-ananus,
0pobHoe oughgepenyuposanue psoa, mounocms npoenosa, ARFIMA, ARFIMA-GARCH, ¢gunancosvie poinku.
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The task of forecasting the dynamics of changes in the rates of financial instruments is relevant, since
its solution would reduce risks and increase the profitability of operations in financial markets. According to
the classical concept of the nature of markets, their pricing processes are stochastic and cannot be predicted. In
recent years the general trend in scientific research is econo-physics — the science in the convergence of
economics and physics that uses the approaches typical for physical phenomena investigation to analyze
economic systems. One of these approaches is fractal analysis. It is based on the fractal market hypothesis,
which states that the dynamics of changes in prices of financial instruments is subject to power laws and their
prediction is possible. The fractal of financial series is expressed in their property to maintain the trend of
changes (so called long memory) for a long time. There are modifications of econometric models that take into
account the fractal properties of time series. Their use in domestic markets has not been studied enough: there
are few examples of successful predictions obtained using such models; there are no works that focus on the
comparison of fractal and non-fractal models on sufficiently large arrays of price data, and it does not allow us
to say with certainty about the superiority of models that take into account the fractal properties of series. The
main idea of the study is to compare the prediction accuracy of econometric models and their fractal extensions
using the same data. The purpose of the research is to verify the hypothesis that taking into account the fractal
of financial series, while all other things are equal, allows us to obtain better and more accurate forecasts of
financial instruments. The following approaches and methods have been used: fractal analysis and econometric
models (ARIMA, GARCH), as well as their modifications, taking into account the property of long memory.
For the first time, the accuracy of a large number of similar fractal and non-fractal models has been compared
with differences in the nuances of fractal parameter estimation on the same data, the problems of determining
the boundaries of financial series sections with different fractal properties and selecting a series (initial or
transformed) for evaluating the operator of fractional differentiation of the ARFIMA model have been
formulated. We have obtained the following results. The hypothesis of the best predictive ability of fractal
models is not rejected, since in most cases the forecast accuracy of ARFIMA and ARFIMA-GARCH was
higher than the forecast accuracy of ARIMA and GARCH. The hypothesis of a variable fractal structure of
financial series has been confirmed, as evidenced by the variable graphs of local fractal dimensions. The
hypothesis of the advantage of models with long memory over models with short memory has not been
rejected, since the ARIMA model has demonstrated the least accuracy of forecasts. The hypothesis of the
alteration of the fractal properties of time series in the transformation has been confirmed, that has been proven
with different values of the Hurst exponent and different graphics of local dimensions. We did not manage to
confirm the following hypotheses: the use of local fractal indicators instead of global ones to calculate the
fractional differentiation parameter increases the accuracy of forecasts; with the growth of the forecast length,
its accuracy decreases; sections of series with long memory are better modeled and forecasted. Possible
directions for further research have been formulated: to develop a method for determining the boundaries of
local areas of financial series with different fractal properties; to formulate recommendations on which series
(initial or transformed) should be evaluated by the operator of fractional differentiation of the ARFIMA model;
to verify unconfirmed hypotheses with a change in the research methodology; to study various fractal
modifications of GARCH models and identification of conditions for their applicability.

Keywords: econophysics, fractal analysis, long memory, persistence, local and global fractal
properties, the Hurst exponent, minimum coverage method, R/S analysis, fractional differentiation of a series,
forecast accuracy, ARFIMA, ARFIMA-GARCH, financial markets.

* The article improves the concepts of the scientific school “Functional-differential equations: constructive research
methods and applications (in Economics)" that are suggested by the Department of Information Systems and Mathematical Meth-
ods in Economics, the Faculty of Economics, Perm State University.


https://orcid.org/0000-0001-6357-662X
https://publons.com/researcher/1672894/pyotr-simonov/
https://orcid.org/0000-0002-2130-9352
https://publons.com/researcher/1799958/robert-v-garafutdinov/

I1.M. CumoHos, P.B. F'apagpymouros

Beenenne
YHKIIHOHUPOBAHHE COBpe-
MEHHOU PBIHOYHOW 3KOHOMHU-
KM HEBO3MOXXHO 0O€3 TpuBIe-
YeHUs U Tepepacrpenenenus kanutanos. On-
HUM U3 OCHOBHBIX MECXAHW3MOB JUISl PEIICHUS
3TUX 3a/Ja4 sBJseTcs (PMHAHCOBBIA PBHIHOK.
@uHAHCOBBIE PHIHKH KaK CHCTEMa CJIOXHBI U
HEYCTOWYMBBI, a MPOTEKAIOIIMe Ha HUX IPO-
[IECChl, B YAaCTHOCTH JIUHAMHKA H3MEHEHHUH
LIEHOBBIX KOTHUPOBOK (DMHAHCOBBIX HHCTPY-
MEHTOB, croxacTuuHsl [1]. IIpupona 3toit cto-
XaCTUKU OYEBUIHA, BeAb Ha Kypchl (prHaAHCO-
BBIX MHCTPYMEHTOB BJIMSET OTPOMHOE KOJIHYE-
CTBO pa3IM4HbIX (PAaKTOPOB — SIKOHOMUYECKHX,
TICUXOJIOTUYECKUX (HACTPOSHHUS W OXHIAHUS
YYaCTHHKOB PBIHKA), MPUPOJHBIX, MOJUTHYC-
CKHUX U T. 1. OTHX (aKTOPOB HACTOJIBKO MHOTO,
9YTO HHU OJHA MOJIETIh HE B COCTOSHHU Y4Ye€CTb
ux Bce. CpabatpiBaeT GpumocoPckuii mpuHIUT
nepexo/ia KOJIMYeCTBa B KAYECTBO, U CO3/1aeTCs
BIIEYATIICHUE, YTO JMHAMHKA I[CHOBBIX MPH-
pallleHNld Xa0TUYHA U HETPEJCKazyema.
B To e Bpems 3a7aua mpOrHO3HPOBA-
HUS OyAyIMX 3HAUYEHUM KypcoB (PMHAHCOBBIX
WHCTPYMEHTOB SIBJISICTCSl aKTyaJbHOH, TIO-
CKOJIBKY BO3MOKHOCTH (DOPMHPOBaHUSI JOCTA-
TOYHO TOYHBIX MpEICKa3aHUil MO3BOJIMIA OBl
CHHM3UTHh PUCKH W YBEIHYUTH JOXOIHOCTH OT
omepauuii Ha pbiHKaxX. CyIecTBYyeT MHOTO
MOJIXOJIOB K PEIICHUIO ATOW 3amauun: (yHIa-
MEHTAJbHBI M TEeXHUYECKUW aHamu3, CTaTH-
CTUYECKOE W YKOHOMETPHUYECKOE MOJICITPOBa-
HUE, Pa3InYHbIE METOJbl MAIIMHHOTO 00yue-
HUS, TaKMe Kak HedpoceTeBoil anamus [2],
SKOHO(M3NYECKHEe TOAXOAbl ((PppaKTaabHbIM,
p-agnueckuit ananus [1]) u ap., HO ux 3¢ dek-
TUBHOCTh M TMPUMEHUMOCTh B T€X WM HHBIX
YCITIOBUSIX OCTAETCsl MPEIMETOM JHUCKYCCHH U
WCCIIeIOBaHUl, BO MHOTOM MOTOMY, YTO cama
MPUPOJIA JWHAMUKNA (PMHAHCOBBIX PHIHKOB BBI-
3bIBACT CHOPHl. HEeT eAMHOro MHEHWUSI, SIBISICT-
Csl I TIPOIIECC IIEHOBBIX HM3MEHEHHWH TOJHO-
CThIO CITy4aHBIM (CTOXAaCTUYECKUM) M TOTO-
My TPUHIHAIHAATEHO HEMPEICKa3yeMbIM HITH
e 3TO MpollecC JAETCPMUHUPOBAHHBIN: TOBE-
JICHUE TIeH 3aBUCHT OT KOHEYHOTO YMCIla Ka-
KHX-TO KOHKDPETHBIX (PAaKTOPOB W MOJIAETCS
MOJICTTHPOBAHHIO.
Knaccuyeckne meronbl aHamm3a (u-
HAHCOBBIX PBIHKOB, TaKHE KaK MOJICNIb OITH-

MaJIbHOTO  HMHBECTHIIMOHHOTO  TOpTdens
I'. Mapkosuna, monens CAPM V. llapna u
MO/Ielb LIeHo0Opa3oBaHus oniuoHoB bieka —
[Iloyn3a, OCHOBaHBI Ha MPEAINOJIOKEHUU
JI. bamenbe 0 TOM, 4TO XapaKTEPUCTHKU (PU-
HAaHCOBBIX AKTHUBOB SBIISIOTCS CIIy4allHBIMHU
BEIMYMHAMH, PpACIpPENEICHHbIMA [0 HOp-
MabHOMY 3akoHY [3]. Teopermueckoii 6a30id,
BOIUIOIIAIOIIEH JIaHHBIM IOCTYNAT, SBISIETCS
npeanoxxeHHas s3xkoHomuctom 0. dama runo-
te3a 3ddexruBaoro peinka (Efficient Market
Hypothesis, EMH) [4], cyTb KOTOpOIi COCTOHUT
B TOM, YTO BCsI 3HaUMMasi HHPOpMaIus HeMe/I-
JIEHHO U B IIOJIHOW Mepe OTpakaeTcs B LIEHaX,
OHM SIBJISIFOTCSA NPAKTHYECKU HENpeacKasye-
MBIMH, a UX JTUHAMUKA OMHCHIBAETCS MOJIENbBIO
«ciyqaiiHoro OmyxaaHusi». COOTBETCTBEHHO,
UCCIIEIOBaTh JaHHbIE IPOLIECCHl BO3MOXHO
METOaMHU BEPOSITHOCTHOT'O MO/IX0/1a.

OnHako KpynHeue (GUHAHCOBBIE
Kpu3uchl (Takue kak kpusuc 2008 r., npespa-
TUBIIMKACS B MHPOBOM SKOHOMHYECKHIi) HE
BIIMCBIBAIOTCS B [TOCTYJIAThl JAHHOT'O MOAX0/A.
B 1987 r. cnyumncs oOBal aMepUKaHCKOTO
ppIHKA, 3a oauH AeHb uHAekc Jloy-/[>koHca
ynan Ha 29,2% [3]. CornacHo kpuBoit ['aycca
TaKO€ COOBITUE JOJDKHO IPOUCXOAUTH pa3 B
MUJUTMOHBI JIeT. OIHAKO MOCIeI0BaId U ApY-
rMe KPU3HCHI, BCIEJICTBUE YEr0 CTAJIO MOHAT-
HO, 4TO rurore3a 3(QQEKTUBHOIO pPbIHKA He
SIBJISIETCSl YHUBEpCaIbHOM. bblio oOHapykeHo,
YTO B HECTAOWIIbHBIE MEPUOMAbI KpUBas IIOT-
HOCTU paclpe/ielieHusT U3MEHEHUS! JTOXOJHO-
CTEll HE COOTBETCTBYET I'ayCCOBCKOM M PHCK
HACTYIUIEHUS] OOJbIIMX OTKJIOHEHUH 3Ha4M-
TeNnbHO (Ha 5 U OoNlee CTaHAAPTHBIX OTKIIOHE-
HUM) TPEBbIIAET TAaKOBOW NpU HOPMAaJIbHOM
3akoHe. Takue pacnpeneneHuss MOIy4nIn
Ha3BaHUSl PACHpPENENICHUN C «TOJCTBIMU XBO-
cramm» (fat tails). Ix hopma cBuaerenbcTByeT
0 TOM, YTO JMHAMHKA PHIHOYHBIX MPOIIECCOB
HE BCET/a SIBJISAETCS CIy4YalHOM.

Korpa crano o4eBHIHBIM, YTO KJIacCH-
YECKMH MOJXOJ K IMOHUMAaHUIO MPUHIHUIIOB
pa3BuTHUS (DUHAHCOBBIX PHIHKOB HE B COCTOSI-
HUU OOBSCHUTH KPHU3UCHBIC SIBICHUS, HCCIIE-
JIOBaTeNIM HayaJld UCKaTh JIPyrue MOAXOJbl U
MBITAaTbCA MPUMEHATh K AHAIM3Y SKOHOMHYE-
CKUX TPOIIECCOB HEOPTOJOKCATbHBIE METObI,
paHee Uil SKOHOMHMKM HE XapaKTepHbIE.
Bxknag B pa3BuTHE SKOHOMHYECKON HAYKH
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BHECIIM YyYeHble W3 Takux oOiacTeil 3HaHuS,
KaK BOCHHOE JIeJ10 (OIIMOHBI, TEOpHS UTP, JIO-
THCTUKA, UCCIIEIOBAHUE OIepaluii), Onomorus
(neiiponnsie cetn), HHPOpMaTuka (MHPOpPMa-
[IMOHHBIC TEXHOJIOTHH), a Takxke ¢pusnka [5]. B
($U3UKEe XOpOIIO M3Yy4YEHO IOBEICHHE HEYIO-
PSAIOYEHHBIX CTOXAaCTHYECKUX CHUCTEM; OTTYyJa
B DKOHOMHKY TMPUILIM TaKWe IOHITHS, Kak
«OpOYHOBCKOE JIBIDKEHHE» U «CIydaiHoe
ONmyXXJIaHue», OTHOCSIIUECS K TOBEICHUIO
aneMmeHTapHbix yactui [1]. Hayka, xotopas
UCTIONB3yeT THIUYHBIE IS (PU3UKHA METOJBI
UCCIIEIOBAaHUM /711 U3yYeHUS SKOHOMUYECKUX
CHCTEM, Ha3bIBACTCS SKOHODU3HKOM' .

OpHUM U3 METOJIOB SKOHO(MU3HKH SIB-
nsieTcss PpaKTaTbHBIN aHAM3 — TICPCIICKTHB-
HOEe (0O YeM CBHIETEIbCTBYET J[OCTATOYHO
00JbIIIOEe KOJIMYECTBO 3apYOEKHBIX MyOIuKa-
M), HO HEJIOCTaTOYHO TPE/CTABIICHHOS B
OTCYECTBEHHOH Hay4HO# Jsureparype [7]
HalpaBJICHUE WCCIIECAOBaHUS  (PHMHAHCOBOTO
pbiHKa. OcHOBATENEeM €ro CTajl aMepUKAHCKUN
MareMatuk b. MaHnens0poT, MpearnonoKB-
WA, YTO JOWHAMHMKA DPBIHKOB MOJYMHSAETCS
crerieHHbIM 3akoHaM [3]. OH BBIIBUHYJI KOH-
Leniuo, ansrepHatuBayto EMH, — runoresy
¢paxraneHoro  peiaka  (Fractal — Market
Hypothesis, FMH), cormacHo kotopoii mpo-
1ece 1eHo00pa3oBaHus Ha PHIHKAX HE Cllyda-
€H, a MI00aTbHO NEeTePMUHHPOBAH, MPOILIbIE
IIEHBI BIMSIOT HA OyAyIIHe, a PhIHKH 00Jaia-
0T (pakTalbHBIMU CBOWCTBamMH. Hammuune
ITHX CBOMCTB OOBSCHSETCS TEM, YTO JIJIS
YCTOMYUBOCTH PBIHKA Ha HEM JOJDKHBI TPHU-
CYTCTBOBATh WHBECTOPHI C Pa3HBIMU WHBECTH-
IIMOHHBIMUA TOPU30HTAMU (OT HECKONBKUX 4Ya-
coB 10 Heckonbkux Jer) [8]. Ecmm peHOK
UMeeT OJIMH TOPU30HT WHBECTUPOBAHUS, Ha
HEM BO3HUKAET HEXBATKA JIMKBHIHOCTH W, KaK
crenctBue, nanuka [9]. @pakranbHOCTh (U-
HAHCOBBIX PSJIOB BBIPAXKAETCS B TAKOM HX
CBONMCTBe, Kak «monras mamsatey (long
Memory), Wiu MEePCUCTEHTHOCTh. JTO CBOWM-
CTBO TpoIlecca MOICPKUBATh TEHCHIIUIO
W3MEHEHHsI. ABTOKOPPEISAIIUOHHAS (DYHKITHS
MIEPCUCTEHTHOTO psiia yObIBaeT TUrepOoInye-
CKH MeIUICHHO. [lepCHCTeHTHBIC TIPOIIECCHI
XapaKTepU3YIOTCSI HE3aBHCUMOCTBIO OT Bpe-

1TepMI/IH «OKOHOpM3WKa» BBeneH P. MaHTeHbsl U
I'. Crennu [6].

MEHHOTO MacuiTaba: JHEBHbIE MpHUpAIEHUS
3aBHUCAT OT MPOIICAIINX JHEBHBIX MpHUpAIe-
HUWA B TOW K€ CTENEHHU, YTO U HEACIIbHBIC OT
MpomIeuX HeAenbHbIX [6]. CymecTByroT
paclIupeHusi aBTOPErPECCUOHHBIX CTOXACTH-
YECKHX MOJETCH BPEMEHHBIX PSIOB, YUUTHI-
BaIOIIIME CBOMCTBO JMOJITOW mamsTH [2], u, co-
[JIACHO YTBEPXKJICHUSAM psiJia UCCIIe0BaTeNeH,
TaKue MOJENIM IO3BOJISIIOT MONyyaTh Ooliee
TouHble iporuo3sl [10; 11].

[TpumeneHuo ¢pakTaibHOrO aHaau3a
K 3a/1a4€ MMPOrHO3UPOBAHUS JTUHAMUKY (PUHAH-
COBBIX PBIHKOB IIOCBSIIIEHB HEMHOTOYHCIICH-
HbIE  WcclenoBanus. Tak, B pabore
E.C. Ocranenko u T.A. /lynaeBoii [12] ycra-
HOBJICHO, YTO Ha IIEHAX aKIWHd KOMITAHUU
Google monens ¢ posroi mamsteio ARFIMA
JaeT MEHBIIYI0 OIIMOKY TMPOrHO3a, YeM
ARMA. M.B.Ilpyackuii [10] wncnoms3oBai
ARFIMA s MonenupoBaHusi Kypca Jqosiapa
K pyOiro, UM OBbUTM CCTaHbI BBIBOABI O TOM,
YTO MOJeNIb 00J1aJaeT CIOCOOHOCTHIO JIENaTh
KPaTKOCPOYHBIC MPOTHO3BI M SBISIETCS OoJiee
TOYHOW B CPAaBHEHHMHU C JIPYTMMHU CTaTHCTUYE-
CKMMH MOJIEJISIMH H3-3a yueTa €10 (ppaKTaIbHbIX
cpoiictB. W.U. benomumessim u C.A. ®ap-
xueBoi [13] ObUT TpemsioskeH TOIXOA K TIpo-
THO3UPOBAHUIO (PUHAHCOBBIX PSIOB HA OCHOBE
HEUPOCETEBOM MOJAENH, OJHUM M3 MPEIUKTO-
POB KOTOPOU SIBUJICS MHJEKC (PpaKTaIbHOCTH,
n Ha npumepe KypcoB akuuii OAO «Tar-
HePTH» OBLTO MOKAa3aHO, YTO €ro MCIOJIb30Ba-
HUE YJydIIaeT MPOTHOCTHYECKHE CBOWCTBA
monenu. Tem He MeHee mpuMeHeHue (pax-
TIGHBIX METOJIOB IMPOTHO3WUPOBaHMS Ha (hu-
HAHCOBBIX pPBIHKAX M3YYEHO HEI0CTAaTOYHO:
eIMHUYHBI TPUMEPBI YCIICITHBIX IpeJcKa3a-
HUH, TONYy4YEeHHBIX C MOMOIIBI0 TaKHX MOJe-
JIeH; OTCYTCTBYIOT DPaOOTHI, aKIEHTUPYIOUTHE
BHUMAaHHE Ha CpaBHEHHM (PPaKTaIbHBIX U He-
(bpakTaTbHBIX MOJIEINICH Ha JIOCTaTOYHO OOJTb-
IIMX MaCcCHBaX IIEHOBBIX JAHHBIX, YTO HE TO3-
BOJISIET C YBEPEHHOCTBHIO YTBEPXKAATh O TIpe-
BOCXOJICTBE MoJeNiell, YYUTHIBAIOMIUX (pak-
TaJbHBIC CBOMCTBA PSAAOB. DTUM OOYCIIOBJICHA
aKTyalTbHOCTh JAHHOTO HCCIICOBAHUSI.

OcHOBHas TUIIOTE3a MCCIICIOBAHUS 3a-
KITFOYaeTCsl B CIEAYIOMEM: yueT (paKkTaabHO-
CTH (PMHAHCOBBIX PSJIOB MPH TPOYMX PABHBIX
YCIOBUAX TIO3BOJISIET MONy4Yarh 0ojiee TOYHbBIE
MPOTHO3bI JTMHAMHKH KYPCOB (DMHAHCOBBIX
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MHCTpyMeHTOB. Llenbio uccnenoBanus sBiIseT-
Csl IIPOBEpKA dTOW TMIIOTE3bl. B kadyectBe me-
TOJIMYECKOTO MHCTPYMEHTapusi BbIOpaH ¢pak-
TaNbHBIN aHaJIN3, YIKOHOMETPHUYECKHE MOJIEIN
ARIMA, GARCH u ux ¢pakranbHble MOJIH-
(duKauy, YYUTHIBAIOIINE CBOWCTBO JOJTOM
MaMsTH aHAJTM3UpPyeMbIX mporeccos. [Ipeamer
WCCIIC/IOBAaHUSl — JIMHAMHKA KYpCOB HWHCTpPY-
MEHTOB, O0palIalOIIUXCS Ha POcCUiickoM (u-
HAHCOBOM DBIHKE, a Takke (DOHIOBOTO HHIICK-
ca (Ha mpumepe nHIekca MMBB).

[MpuctymuM K JOCTH)KEHHIO TOCTaB-
JICHHOM 1IeJIM U HaYHEM C 0030pa pe3ysIbTaToB
paHee MPOBEICHHBIX HCCIICIOBAHUN.

Teopernueckuii 0030p

amavyeld NMpUMEHEHUsS (paKTaib-

HOTO TOJIXOJa K aHanmuzy ¢Gu-

HAHCOBBIX PBIHKOB W TPOTHO3H-
POBaHHIO KypcOB (DMHAHCOBBIX HHCTPYMCH-
TOB 3aHUMAJIUCh OTCUECTBCHHBIE M WHO-
CTpaHHbIE aBTOpHI. Pe3ynbTaTel 0030pa HEKO-
TOPBIX aKTYaJIbHBIX HAYYHBIX pabOT B JaHHOU
obyactu mpeacTaBieHsbl B Tao0m. 1.

Taonuua 1

Hayuynble paGoThl 10 (PaKTATbHOMY aHAJM3Y (PMHAHCOBBIX PHIHKOB

KiioueBble 10cTHIKEHHST

ABTOpBI

Moaxoabl (MeTOABI)

Pe3yabTaThl

IMonTBepxkaeH (pakTanbHbIN
XapakTep (MHAHCOBBIX Bpe-
MEHHBIX PSIOB

IO.M. Banaryna [14] |R/S-anamus,
crektpanbHbiil MeTox (GPH)
A.B. 3unenko [3] R/S-ananm3

Be1siBiieHO HajM4Me JONTOM MaMsATH B psiax
OMpIKEBBIX ONTOBBIX IIEH Ha JJIEKTPOdIHEP-
THIO U (DOH/IOBBIX MH/IEKCOB Pa3HbIX CTPaH

G. Caporale,
M. Skare [15]

R/S-ananu3, cexrpanbHbIH
merox (GPH), ARFIMA-
FIGARCH-monenipoBanue

BEIiBIIECHO Hajauyue JBOMHOM JUIMHHOM
maMsaTH (KaK B psioax JOXOIHOCTH, TaK U B
psoax BoJaTWIbHOCTH) peasbHoro BBII
BenukoOpuranuu

S. Zhelyazkova [16]

ARFIMA-FIGARCH, HY-
GARCH u FIAPARCH-
MOJIEITPOBAHNE

BEIIBIIEHO Hajmuyue JBOMHOM JUIMHHOM
MaMATH B Kypcax [BEHAIIATH BAOT K
notapy CIIA; ycTaHOBJIEHO, YTO THHAMU-
Ka pa3MYHBIX BAIIOTHBIX TP XOPOIIO
OIMMCBIBACTCS PA3NIMYHBIMU (PpaKTaTbHBIMU
Moandukanusiva GARCH-monenei

[pemnoxeHsl HOBBbIE (pak-
TaJbHbIE IIOKA3aTeNN: pas-
MEpPHOCTh ~ MHUHHMAJIEHOTO
TOKPBHITHS U HHIEKC (pak-
TaJIEHOCTH

H.B. Crapuenko,
M.M. Jly6oBukos [17]

BrImonHeHO  comocTaBnIeHHe
pPa3sNMUUHBIX  (PAKTAIBHBIX
ToKa3aTeneif, MoKa3aHo, 9UTO
OHU COTJIACOBAHBI, HO OTJIHU-
JAFOTCSI TOYHOCTBIO

E.K. KpuBonocoBa n
1p. [18; 19]

Meto1 MUHUMAJILHOTO TIO-
KpBITHS,

R/S-ananus, KieTouHbIi
METOJT

BBIABIICHO, YTO JUIS ONpPENEIICHHs MHIEKca
(pakTagbHOCTH TpeOyeTcs Ha J(Ba MOpsaKa
MEHbILIE JaHHBIX, HOXXEIN ISl OLCHUBAHUS
nokasaresns Xepcra MeronoM R/S-aHammsa
(Ha mpUMepe LEeH aKUWil TPUILATH KOMIIa-
HUH, BXOAsAmMX B uHAeKc J{oy-/IxoHca)

Ha npumepe nen akumii Jlykoin ycraHOB-
JeHo, 4To HauOosiee TOYHO (hpaKTaIbHAs
Pa3sMEpHOCTb OMNpEAENIAETCS METOJIOM Kile-
TOYHOT'O TTOKPBITUS

O0OocHOBaHAa BO3MOKHOCTh
MPUMEHEHHST  (PPAKTATLHOTO
aHanmM3a Ui TIpe/ICKa3aHus
KPH3HCHBIX CHTyaIliii 00b-
€KTOB PA3HOTO YPOBHS

A.K. Mancypos [20]

Merox IOA

BbIsiBIIEHO, YTO CYIIECTBEHHOE OTKIOHEHHE
(hpakTanbHON Pa3MEpHOCTH PSIOB BAIOT-
HBIX KypCOB CHUTHAJIM3HPYET O BAJFOTHBIX
Kpu3Hcax (Ha IpHMepe KypCOB IBaIaTH
Tpex BaoT K noutapy CIIIA)

E.K. KpuBoHocoga [2]

@pakransHble (R/S-anamms,
METO/IbI KJICTOYHOTO U MH-
HUMAJILHOTO TIOKPBITHS) 1
MYJIbTH(PAKTAIBHbIC
(M®-IDA, Beiipier-
peoOpa3OBaHMs, AHAIIH3 C
HCIIOJIB30BaHMEM TTOKA3aTeIst
I'enbaepa) MeToIBI

ITokasaHo, 9ro HamOOJIEE TOYHBIM IS
OTIpEIIeNIeHHsT CTaOWIBHOCTH PadOTHI Mpen-
npuATUS U3 (HpaKkTaIbHBIX METOAOB SBIISET-
Csl KJICTOYHBIA, M3 MYJIBTH()PAKTATGHBIX —
aHanmu3 Ha Oasze moxazarens [enmpaepa (Ha
npuMepe (PHHAHCOBBIX MOKA3aTeNel KOMITa-
HHM, JEHCTBYIOIMX HA POCCUMCKOM PHIHKE
MPOHM3BOJICTBA W OOCITY)KUBaHUs HeTera3o-
JIOOBIBAFOIIETO KOMILIIEKCA)

OO00CHOBaHO, YTO IEpCH-
CTCHTHBIC BPCMCHHBIC PSAIBI
TPOTHO3MUPYIOTCS  TOUHEE,
4eM ciydaiiHoe OmyxiaHue

V. Kulish,
V. Horék [21]

R/S-ananu3

Ha mpumepe psma wmnzekca Jloy-ZlxoHca
YCTaHOBJICHO, YTO YYacTKH psiga ¢ MOKa3a-
TeneM Xepcera Oosee 0,5 MoryT ObITh TIpen-
cKa3aHbl Oojiee TOYHO, YeM YYacTKH, Y KO-
TOpBIX ToKa3arenb Omm3ok k 0,5; cuenman
BBIBOZI O TOM, YTO IOKa3aTelb XepcTa Mo-
XKET CII)KUTh MEPOH IPEICKa3yeMOCTH
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OxoHyaHue Tadaune 1

KiroueBbie 10cTHKEHHS

ABTOpBI

IMoaxoabl (MeTOABI)

Pe3yabTaThl

OO00CHOBaHO, YTO (ppaKTaib-
Hble MOJEIH MOTYT OCY-

E.C. Ocramnenko,
T.A. ynaesa [12]

R/S-anammz, ARFIMA-
MOJIETIPOBAHNE

Ha npumepe nien akimit kommanun Google
ycraHoBiieHo, yro monenb ARFIMA naer

IIECTBIATH TOYEYHBIE TIPO-
THO3bI 3HAYCHHH KOTHPOBOK
c 0Ooylee BBICOKOM TOYHO-
CTBIO, YeM He(paKTaTbHbBIC

Oonee TOuHBIE TPOrHO3bI, uYeM ARMA,
CIIeTIaHO TIPEATIONIOKEHHE O TOM, YTO HUTHO-
pHpOBaHKE HATMYMS JTHHHOM MaMSITH TIPH-
BOJAUT K OOJBIIEH MOTPEIIHOCTH MPOTHO3a,
4eM ydYeT [UTMHHOM TaMSTH MPH €€ OTCYT-
CTBUH

M.B. Ipyxckuii [10]

R/S-anami3, ARFIMA-
MOJIETTUPOBAHIE

CrenaHbl BBIBOJBI O TOM, 4YTO MOJIENb
ARFIMA Tt03Bonsier ¢ 0Ooyiee BBICOKOM
TOYHOCTBIO, YeM APYrHe MOJEIH, MPOTHO-
3UpPOBATh Kypc JI0JUIapa K pyoItto

N.WU. benonumes,
C.A. ®@apxuesa [13]

MeToa MUHUMAIEHOTO I10-
KpPBITHS, HEHPOCETeBOE MO-  |HE(TH» MOKAa3aHO, YTO HCIOJb30BAHHE
JIeTIMPOBaHUE

Ha mpumepe kypcoB axuuii OAO «Tat-

HHJEKCa (DpaKTAIBHOCTH B KadecTBE Ipe-
JIMKTOpA YITy4IIaeT MPOTHOCTUYECKUE CBOH-
CTBa HEHPOCETEBON MOJIEIH

Ha nam B3rmsn, obmuM npobdenom B
paboTax O IPOTHO3MPOBAHMHU OYAYILUX 3Ha-
YeHUH KypcoB (PMHAHCOBBIX HHCTPYMEHTOB
ABJISIETCA TO, YTO B HMX, KaK IPaBUIIO, UCCIIe-
JIOBaH JuIIb OAWH BpeMeHHOM psaa. Kpome
TOro, He BO Bcex pabotax [10] mpomsBemeHo
CpaBHEHHE TOYHOCTH TIPOTHO30B (PpaKTaiib-
HBIX MoJie/lel U MaKCHMaJIbHO IOXOXHX Ha
HUX HE(PpPaKTAIbHBIX.

[Tpu 3TOM HEOOXOAUMO OTMETUTH, YTO
BO BCEX HCCIIEOBAHMIX ObUIM IMOJIYYEHBI I10-
JIOXKUTEJbHBIE PEe3yJIbTaThl, MPOAEMOHCTPH-
poBaBine 3(P(HEKTUBHOCTh  (PaKTAIBHOTO
MOJIX0Aa K aHainu3y (UHAHCOBBIX PBHIHKOB.
Kak moxa3siBaer 0030p, B OCHOBHOM (PpaK-
TalbHBIM MOJAXOA UCIOJIB3YeTCS aBTOpPaMHU
JUI TIOATBEPKICHUSI TUIIOTE3bl O (PpaKTalib-
HOCTH M MEPCUCTEHTHOCTH (PMHAHCOBBIX Bpe-
MEHHBIX PSAOB, a TAKXKE JUISl UCCIIETOBAHUS
BO3MOKHOCTH TPEJCKA3bIBaTh KPUTHYECKHE
ToukHu (kpusuchel). s ompenenenus Qpak-
TaJbHBIX CBOMCTB PSJIOB Yallle BCETO UCHOIb-
3yeTcsi UCTOPUYECKH TEepBbIH W Haubosee
npocroil Mero] — R/S-aHanu3 B COBOKYIHO-
CTH C IOKa3zareneM XepcTa, pexe MpUMEHS-
I0TCSl anbTepHaTUBHbIE MeTobl — JIDA, Kite-
TOYHBIA, CIHEKTpanbHbIM. [lepcriekTuBHOMY
MyJIbTH(PPAKTAIEHOMY TOAXOIY TMOYTH He
yaenseTcss BHUMaHUs, HECMOTPs Ha TO, 4YTO,
110 MHEHHMIO HEKOTOPBIX aBTOPOB [2], peaib-
Hble (PMHAHCOBBIE PsibI 00Ja/1al0T CIIEKTPOM
(bpakTadbHBIX MOKa3aTeNeil Ha pa3HbIX Mac-
mradax M JIydlle aHaIU3UPYIOTCS KMEHHO
METOAaMU MyJbTH(paKTansHOro aHanu3za. [1o

BCEH BUJIUMOCTH, 3TO CBS3aHO C BBICOKOM
CIIO)KHOCTBIO TPUMEHEHHUSI TaKUX METOOB.
Taxxe OblI0 OOHAPYXKEHO JMILIL HEOONbIIOE
KOJINYECTBO PA0OT, MOCBSIIEHHBIX TOYEYHO-
My TpPOTHO3UPOBAHUIO 3HAYEHUU (PUHAHCO-
BBIX BpeMeHHbIX psagoB [10; 12; 13], mpuuu-
HOM 4Yero MpearnonokKUTEIbHO SBISETCS CKEll-
TUYECKOE OTHOLIEHHE MHOTUX HCCIeloBaTe-
Jed K CaMOW BO3MOYKHOCTH ITOJIYYEHHUS TAKUX
JIOCTaTOYHO TOYHBIX MPOTHO30B. B paccMoT-
peHHBIX paboTax HauWOOJbIIEH NOMYyJISIpHO-
CTBIO TIOJIB3YIOTCSI SKOHOMETPUYECKUE MOJE-
AU ¢ JONrod maMAThio (B 4YacTHOCTH,
ARFIMA), kotopsle, coriacHO BbIBOAAM aB-
TOpPOB, 00J1a1at0T BHICOKOW MPOTHOCTHYECKOMN
crocoOHOCThIO. TeM He MeHee NpUMEHEHHue
TaKUX MOJIeJed Ha POCCUIICKOM (PMHAHCOBOM
pPBIHKE M3YYE€HO HEIOCTAaTOYHO XOpOLIO, pa-
00Tbl M, COOTBETCTBEHHO, MPUMEpPHI IOIY-
YEHHBIX JTAHHBIM METOJIOM YCIEIIHBIX Ipe-
CKa3aHMM €JAMHUYHBI, IOATOMY Tpelyercs
JanpHelee uccinenoBaHue X 3(h(HEeKTHBHO-
cti. He Obu10 00HapyX€HO MOIBITOK MpUMe-
HEHMs JUIsl TPOTHO3UPOBAHUS (paKTaIbHbBIX
pacumupenniit GARCH-moneneii, B To Bpems
KaK TEOPETUYECKH OHM JIOJDKHBI JIy4lle, YEM
ARFIMA, onuceiBath peajbHble (UHAHCO-
BBIE PSJIBI, 11 KOTOPBIX XapaKTEPHO SBJICHUE
KJIacTepu3anuu BonatuibHocTu. Kpome Toro,
aBTOpaM HE BCTPETHJIOCh CpaBHEHHs (pak-
TalbHBIX U HEPpPaKTAIbHBIX MOJENeH Ha J0-
CTaTOYHO OOJIBIIMX MAacCCHBaX IIEHOBBIX JaH-
HbIx. Kak npaBuiio, /Ui uccineaoBaHus BeIOU-
paercs JNUIIb OAMH (DPUHAHCOBBIM MHCTPY-
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MEHT, B Psily KypcOB KOTOPOIO MOJEIUPYET-
csi (DMKCHPOBAaHHOM YYacTOK, Ha OCHOBAaHUH
Yero JIeJarTcs BBIBOABI O MPOrHOCTHYECKHX
ciocoOHocTsIX Mozeneil. CoBpeMeHHBIE WH-
CTPYMEHTAJIbHbIE CPEJCTBA U BBIYUCIUTEIb-
HbIE BO3MOXXHOCTH amnmapaTHOTro obecriede-
HUS TO3BOJISIOT IPOBOJUTH MAacCOBOE MOJE-
JUPOBAHUE, CPAaBHUBAS COTHU U JaXe JECsT-
KM ThICSY MOJIeJIe Ha MHOXECTBE Y4YaCTKOB
IIEHOBBIX psioB. Hacrosimas pabora He mpe-
TEH/yeT Ha MOJIHOMacITabHOE UCCIIeI0BaHHUE
KayecTBa PazIMYHBIX MOJENeH Ha OOIIMPHOM
SMIIMPUYECKOM MaTepuase, OJHAKO, KakK Io-
Ka3ajll ero pe3yibTaThl, MOXXHO TOBOPUTH O
HEKOTOPBIX IMpEeuMYILecTBaX (paKkTaIbHbIX
MOTU(UKAIIHA B Pa3IMYHBIX YCIOBHSIX.

[Tpexne yeM mepexoauTh K METOIIKE
UCCIIEIOBaHMsS, CJIEAYeT KpaTKO KOCHYThCS
TEOPETUYECKHX aCIEKTOB (ppaKTasbHOTO aHa-
JM3a U €ro KaTeropuajbHOro arnmapara.

Pa3zMepHOCTH — 3TO 4MCIIO U3MEPEHUN
IeOMETPHUECKOr0 OOBEKTa WJIM MHOXECTBA.
Tomnonornueckoit pasmepHoctbio (D1) Hazbl-
BalOT MUHUMAJIbHOE KOJHMYECTBO KOOPJMHAT,
HeoOXxomuMmoe It omucanuss oObekra. Dt
MOJKET NMPUHUMATh TOJBKO LeJble 3HAYEeHH,
MOJIXOANT JJISl OTIMCAHMS WIICaTN3UPOBAHHBIX,
IMIAJIKMX MHOXKECTB, TAaKUX Kak MpsMmas Ju-
Hus, KyO, cdepa [17]. Ho B npupone Ttakue
MIPaKTUYECKH He BCTpevatoTcs. [t onucanus
peambHBIX 00BEKTOB TMOAXOIUT Pa3MEPHOCTH
Xaycnopda (Dy), sBastorasicst 00001ieHuEM
MIOHATHUSL TOMOJIOTHYECKOW pasmepHocTH Dr.
Dy maeanbHbIX 00BEKTOB (TIAJKHX KPUBBIX,
noBepXHOCTeH) coBmangaer ¢ ux Dr, B cirydae
’&Ke caMOIOJIOOHBIX CTPYKTYp (Takux, Kak Oe-
peroBast nuHus) Dy Bcerna nmpesbimaer Dy u
ABNSETCA Helenod (IpoOHOM) BETUYMHOM.
Takast pa3MepHOCTh ITOKa3bIBAET, HACKOIBKO
IUIOTHO M PaBHOMEPHO 3JIEMEHThl MHOKECTBa
3aMOJTHSIOT TPOCTPAHCTBO. Haxomner,
b. Mannens6poroM BBeleH TepMHH «(ppak-
TanbHas pazMepHocTb» (D) ans obo3znaueHus
YacTHOTO ciydasi pasMepHocTH Xaycaopga
(mpoGHoif). MHOXeCTBa, I KOTOPBIX CIpa-
BeAnIMBO HepaBeHCTBO Dy >Dy, b. Mannens-
OpoT Ha3Ban (pakrtamamu. B pampHeiiem B
HallleM HCCIIEIOBAHUM TEPMUH «Pa3ZMEPHOCTHY
1 o0o3HaYeHne D OTHOCATCSI UMEHHO K ATOMY
THITY Pa3MEPHOCTH.

OTMeTuM, 4TO HE CYILIECTBYET TOYHOTO
OTIpEICTICHUs] CYIIHOCTH KaTeropuu «ppak-
tam». Cam b. Mannens0poT oxapakTepu3oBail
ee Tak: «DpakTaloM Ha3bIBAETCS CTPYKTYDA,
cocToslIasl U3 yacTed, KOTOphle B KaKOM-TO
CMBICIIE TIO00HKI TIenomy» [22]. [IpunsTto ot-
HOCHUTH K (pakTasiaM OOBEKTHI, 00JIaTaroIIrue
cnenyronmu coiictBamu [10]: camonongooue
wid MacitabHasi MHBapUAHTHOCTb (OTHENb-
HbIE COCTaBJISIIOIINE O0BEKTa MOJIOOHBI BCEMY
00BEKTY LIETMKOM, BCIIEICTBUE YEro MpU pas-
JIMYHBIX MacIITadax OOBEKT BBHITJISAUT OJUHA-
KOBO); MaciITabupoBaHUE MO CTEIIEHHOMY 3a-
KOHY (M3MEHEHHE XapaKTEepUCTUK OOBEKTa ¢
U3MEHEHHEM MacliTada pacCMOTPEHHS] UMEET
CTENEHHYIO 3aBHCHUMOCTB); (ppaKTajbHasi paz-
MEpPHOCTb, KOTOpasi IPEBOCXOJIUT TOIOJIOTHU-
4eckylo (Mpu  YBEIMYEHHHM COOTHOIICHUE
MEXy MacimTaboM U KakuM-TM00 mapamer-
poM ¢pakTana MOCTOSTHHO U PaBHO (PpaKTalib-
HO#1 pazmepHoCTH [2]).

CymHOCTh (ppaKTaTLHOTO aHATU3a KaK
MHCTPYMEHTA OIMCAHMUSA PA3IUYHBIX OOBEK-
TOB 3aKJIFOYAETCS B TOM, YTO IMPOU3BOJIUTCS
00paboTka MacmTabupoBaHueM (paKTaTHLHON
CTPYKTYpPbl M OIIMCHIBAETCS paclpenecHue
KaKoi-TM00 CTPYKTYpHOW XapaKTEPUCTHKH
(v Mepbl) TpU 3TOM MAacIITaOMPOBAHUU
[18]. ®pakTanbHBIMU CBOHCTBaMH MOTYT 00-
JajaTh HE TOJILKO MaTeMaTHuYecKue adCTpak-
[IUU ¥ TIPUPOJHBIE CYITHOCTH, HO U BPEMEH-
HBIE PAIBI, SIBISIOMIAECS YWCICHHBIM JHUC-
KPETHBIM OIHMCAaHUEM HETPEpPHIBHBIX TWHAMHU-
yeckux mnpoueccoB. Kak mpaBuio, korna ro-
BOPAT 00 aHaM3€ W TMPOTHO3MPOBAHUY JTUHA-
MHUKHU (PUHAHCOBBIX PHIHKOB, MOJPa3yMEeBaOT
WCCIIeZIOBaHNE MMEHHO IEHOBBIX PAIOB (u-
HAHCOBBIX HHCTpyMeHTOB. Ecimu oOpatuth
BHUMaHHE Ha TpadKu KOTHPOBOK aKIUN WK
BAJIIOT, MOXKHO 3aMETUTh MX CHUJIbHYIO M3pe-
3aHHOCTH (TMPHU3HAK (PpaKkTaIbHOU pa3MepHO-
CTH), a TaKXKe TO, YTO MPHU PACCMOTPEHUU Ha
pa3IMYHBIX BPEMEHHBIX MaclTadax OHH BbI-
TISAT TIOX0%KE, HEJIb3sl C YBEPEHHOCTBIO CKa-
3aTh, JNHEBHBIE 3TO KYPCHI, MECSYHBIC WIIH
MUHYTHBIE (camomnonobue). Ha cBoiicTBO
MacmTaOupoBaHMsI O CTENEHHOMY 3aKOHY
yKa3bpIBaeT (opMma pacrpeleseHuil ¢ «ToJ-
CTBIMH XBOCTaMH.

Ecnu 11st mpocTpaHCTBEHHOM CTpPYyK-
Typbl OCHOBHOH (ppakTaibHOW XapaKTepUCTHU-
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KOH SBIISIETCSl €€ Pa3MEpHOCTb, TO B Cilydae
BPEMEHHOI'O psifia TOBOPSIT O HAJTMYUHU y TMPO-
1ecca «I0Nroil MmaMsATH», KOrAa eMy IpUCYIe
CBOMCTBO MEPCUCTEHTHOCTU. OTHU TOHATUS
TECHO B3aUMOCBSI3aHbI. UTOOBI YMCIEHHO OXa-
paKTepr30BaTh CBOMCTBO <JIOJITOM NaMATHY,
OputanckuM rugposiorom ['. Xepctom ObLa
BBEJIEH IMOKa3zarenb H, mo3nHee Ha3BaHHBIN
ero umedHem [14]. Kpome toro, H.B. Crap-
YEHKO OBbUI MPEAJIOKEH OPUTHHAIBHBIN METOJ]
olieHuBaHMs (hpaKTaabHOU pazMepHocTU (u-

HAHCOBBIX BPEMEHHBIX PSJIOB U BBE/ICH HOBBIN
noKa3zarelb — uHjeKe (pakraapHocTH (1) [8].

@duHaHCOBbIE BPEMEHHBIC PSIbI Jie-
MOHCTPUPYIOT CJIO)KHOE HEMEePHOANYECKOe
NIOBEJICHHUE, MPH KOTOPOM TPEHABI U (IITHI
Xa0THYECKUM 00pa3oM CMEHSIOT CllydaiiHoe
Oomyxmanue. PaccMoTpeHHbIE (pakTaTbHBIE
MOKAa3aTeIy TO3BOJSIOT UIACHTH(PHUIIMPOBATH
COCTOSIHUE TIPOLIECCa U JIENIaTh BBIBOJIBI O €T0
JaJbHEWIeM moBeieHnu. B Tabi. 2 npusene-
HO uXx comocrasjenue [19].

Tabnwuna 2
B3anmMocBa3L moka3aresen (l)paKTaJIBHOCTI/I BPEMEHHOI'O psiia
XapakTep paga
JInanmazon = - o "
Tloka3zaresb N AHTHIEPCHCTEHTHbII Cay4aitHbIii IepcucTeHTHDII
3HAYEeHHiT .
(¢137) (CTOXaCTHYECKHUIA) (Tpenn)

IMTokazarens Xepcra, H [0; 1] 0<H<0,5 H=0,5 05<H<1

@paxTanbHas pasMepHOCTh, D [1; 2] 15<D<?2 D=15 1<D<15

WHmeke GpakTanbHOCTH, i [0; 1] 05<u<l1 u=0,5 0<u<05

N3 Tabnuipl 2 BUIHO, YTO BCE TPH T10O-
Kas3aTelssl COorjacyloTcs ApYyr C JIpPYroM IIpH
MHIVKAUU COCTOSIHUM XaOTHYECKOro IIpo-
necca. B pabore [19] nmama cienyromas xa-
PaKTEpPUCTHUKA dTUX COCTOSHUM:

1) TpeHx — NEPCUCTCHTHBIA y4acTOK,
Ha KOTOPOM MOJJEP>KUBAETCSA TEHIACHLMS U3-
MeHeHud. Eciii B Tekyliem nepuoje mnokasa-
TeNb yBETUYMBAJICS, ¢ OOJIBLION 10JIel Bepo-
STHOCTH OH IPOJOJDKUT PacTU U B CIEAYIO-
LIEM NIEPHOJE.

2) OdT — aHTUIEPCHCTEHTHBIN yua-
CTOK, HalpaBJI€HUE W3MEHEHUN Ha KOTOPOM
MIOCTOSIHHO MeEHseTcs (ualle, 4em IpHu Cly-
yaiilHOM XapakTepe mpouecca). Takol xapak-
Tep AUHAMHMKHU Ha3bIBAalOT «BO3BpAT K Cpej-
HeMy». Eciin B TekylieM neproje rnokasareib
YBEJIMUYUBAJICS, ¢ OONBIION J10JIel BEPOSATHO-
CTH B CJIELYIOIIEM IIEPUOJE HAIPABICHUE U3-
MEHEHUS MOKa3aTessi CMEHUTCS, B pe3yJIbTaTe
4ero €ro 3Hau€HUE HE MOXKET JJaJIeKO YHTH OT
CpEIHETO.

3) CnyuaiiHoe OmyKaaHue — IMpoMe-
KYTOUHOE COCTOSTHUE MEXIy TpPEHIOM H
¢meToM. JluHaMuKa mporecca ciydvaiiHa, 0y-
Jyuiye 3Ha4€HUs He 3aBUCAT OT MPOLLIBIX.

OxapakTepu3oBaB TEOPETUUYECKHE OC-
HOBBI (PPAKTAIBHOTO aHaJIM3a, PACCMOTPUM
METO/Ibl OIICHWBAaHUS (PpaKTaIbHBIX XapakTe-
pucTHK (prHaHCOBBIX psaoB. Kak mokasan 06-
30p JMTEpaTypsl, CYILIECTBYET JOCTATOYHO

0O0JIBIIIOE KOJIMYECTBO CIIOCOOOB BBIUUCIICHUS
KaK (paKTaIbHON Pa3MEPHOCTH, TaK M TOKa-
3arens Xepcra. PaccMoTrpum 1Ba MeToza, Ko-
TOpBIC U OYyT MPUMEHEHBI B HCCIICIOBAHUH.
MeTto MUHHMAJIbHOTO MTOKPBITHS, JIe-
tTaybHO paspaboranusii H.B. Crapuenko [8],
TI03BOJISIET XapaKTEPU30BATh JIOKAIBHYIO JIH-
HaMUKy Tiporiecca. s 3Toro cyxaercs pe-
NPE3CHTATHBHBIM MacIITa0 70 3HAUCHH, TIPH
KOTOPBIX BPEMEHHOW PSJI HE MEHSET CBOETO
NIOBEJICHUS, W ONpEACIsAeTCS JIOKAIbHAsS
¢bpakranpHas pasMepHOcTh [19]. Asroputm
METOJ]a COCTOMT W3 CIEAYIOIIUX IIaroB.
[Tycth mporecc xapakTepu3yeTcsi HEKOTOPOit
byakmueit y = f(t) Ha otpeske [a =t <
<t; < <tp=>b],i=1,2, .., m Orpe-
30K [a, b] pa3buBaercs Ha M cerMeHTOB paB-
HOW JUTHHBI § = bm;a =t; — t;_4. 3areM rpa-
UK QYHKIMH TOKPBIBACTCS MPSMOYTOJIbHU-
KaMH C OCHOBaHHEM 0 TaKUM 00pazoM, 4TOObI
3TO MOKPBITHE OBLJI0 MUHHUMAJILHBIM IO TUIO-
magu. Torma BhICOTa TMPSAMOYTOJIbHUKA Ha
otpeske [ti1, tj] Oyaer cooTBEeTCTBOBAaTH aM-
wmtyzae Ai(d), paBHOH pa3HOCTH MaKCHMallb-
HOro W MHUHHMAasbHOTO 3HadYeHus f(t) na man-
HOM oOTpe3ke. HakoIjieHHass aMIUIMTyJaa Ha
BCEM OTpe3ke Bhrumcnsercs kak Ve(8) =
=Yt A;(8), a miomaas MUHUMAITBHOTO T10-
kpbiTus Kak S, (8) = Vp(8)6. OueBunno, uto
MIPH COKpPAIIECHUH JUTMHBI OTPE3Ka 0 TOYHOCTh
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BBIUMCIICHUS TIJIOUIaU TOKPHITHS OyAeT yBe-
nuauBaThes. MIMeeT MecTo cTerneHHas 3aBUCH-
moctb S, (§)~8%7P mpu 6 — 0, rae D — dpax-
TanbHas pa3MepHoOCcTh. M3 30l hopmyIbl cie-
nyer, uro Vp(6)~67# mpu 6 — 0, rme
p = D, — 1. H. B. Crap4enko Ha3Bai mokasa-
Tenb D, pasMEpHOCTBIO MHHUMAJBLHOIO IO-
KpBITHS, & 4 — WHICKCOM (PpakTaabHOCTH.
[Tokazarenb u BBIUMCISIOT KakK B3SITHIA C OT-
pHIIATENbHBIM 3HAKOM KO3(PHULIMEHT pH He-
3aBUCUMOM TIEPEMEHHOW B YpPaBHEHUU JIH-
Heiinoit perpeccun InVp (6) = —ulné + b,
rae b — cBobGoaHbIi wieH. [TokazaHo, 4To st
IIPUEMJIEMO TOYHOI'O OIIPEAEICHUS pa3Mep-
HOCTH MUHUMAJIBHOTO TOKPBITHS JOCTaTOYHO
penpe3eHTaTUBHBIX MHTEPBAJIOB JJIMHOU 32 U
uHorma naxe 16 gaeil.

Meron HOPMHMpPOBAaHHOIO pa3Mmaxa,
wm R/S-ananmus (Rescaled range analysis),
npemioxeH I'. Xepcrtom B 50-x rr. XX B. 1 110
CUX TIOp SIBJSIETCSI OJIHUM U3 Haubosee momy-
JSPHBIX TIOJXOJOB B HCCIENOBaHHMAX (pak-
TaJbHBIX PSIJOB CAMON Pa3NUYHON MPUPOIHI,
YTO TOATBEPXKIAETCS 0030pOM HAYYHBIX pa-
60T. MOXHO cKka3aTh, 4TO i BeIYHciIeHus H
OH SIBJISICTCS «POJHBIM» METOJIOM, U HEKOTO-
pBIe aBTOpBI, TOBOPSI O TOKa3arene Xepcra,
MOJIPa3yMEBAIOT €r0 OlEHUBAaHUE UMEHHO TO-
CPEICTBOM METO/Ia HOPMHPOBAHHOTO pa3Maxa
[3; 21]. Unes R/S-ananm3a cOCTOMT B TOM,
YTO CYIIECTBYET CTEINEHHAs 3aBUCHUMOCTh BU-

R H
Ja < ~C- 67, roe R — pa3max Bapuanuu (1oj
BapHalfeil moka3aTens MOHUMAETCs HaKOIl-
JIEHHOE OTKJIOHEHHE €r0 OT CPEIHEro 3Haue-
HUS), S — CTaHJapTHOE OTKJIOHEHHE MOoKa3a-
TeJNs, 0 — KOJIMYECTBO 3HAYCHHI ITOKA3aTels B
rpymmne, C — HeKoTopasi KOHCTaHTa. Berancs-
emas cratuctuka R/S sBisercs pasmaxom,
HOPMHPOBAHHBIM CTAHJAPTHBIM OTKJIOHEHU-
€M, YTO W JaJi0 Ha3BaHue meTony. B pabore
[3] mompoOHO ommcan ero amroputm. Ilycth
naH BpeMeHHoO# psa X(t) mmmHoi n+1. TIpex-
Jie BCEro €ro MpHUBOJAT K TaK Ha3bIBAEMBIM
«rorapu(pMHUECKUM JTOXOAHOCTAMY Y(t) Mo
bopmyne y(t) =In % Jlanee paboTarmT ¢
npeoOpa3oBaHHBIMU  MaHHBIMH. Psx  y(t)
JUIMHOM N JeNuTCs Ha M rpynn 3Ha4eHHi 1o o

aneMeHToB. Jlns  kaxmod I-i  rpymmsl
(iI=1,2,...,m) paccUMTHIBAIOTCA: CpeIHEe

3HAYCHUC _')_/l, HAKOIIJICHHBIEC OTKJIOHCHHSA OT
cpennero Y, = Y.¢_; (¥, — ¥;), o6pasys m psi-
noB  Yi(t); pasmax R; = max(Y;(t)) —
—min (Yi (t)) ;  CTaHIApTHOE

St = (3280~ 70"
(HopMupOBaHHBI pasmax) 1o (opmyre
R;/S;. Tlocne momydennble M BeawuuH R/S
YCPEIHSIOTCS, U MOJIy4aeTcsl IBOMKA 3JIeMEH-
ToB < R/S(6),8 >. Takue BBIYUCICHHS TTPO-
BOJST JUIsl pa3iU4HbIX 3HaueHuil o. Ilokasza-
tenb Xepcra H ompenensiercs kak Koa(pQu-
IUEHT TIpU HE3aBUCUMON IEpEeMEHHOH B

OTKJIOHCHHUC

R/S-cratuctuka

N R
YpaBHEHUU JIMHEHHOW perpeccuu ln;(&) =

=HInéd + c, rae ¢ — ceoboausmi uiaeH. Cro-
UT OTMETHUTh, YTO BEJIUYHHA 0 HE MOXKET IIPH-
HUMaTh 3HadyeHus, meHbpiue 10. [Ipu sTom
OYEBHJIHO, YTO OHA SBIIIETCS COOCTBEHHBIM
JEJIATENIEM KOJIMYECTBA JICMEHTOB B psidy N,
MO3TOMY BBIOOPKY HYXHO (OPMHUpPOBAThH Ta-
KUM 00pa3oM, 4TOObl MaKCUMU3UPOBATh YHUC-
JI0 COOCTBEHHBIX IEIHUTENICH — 3TO IOJIOKH-
TEIBHO CKAXETCS HAa TOYHOCTH BBIYHUCIICHHS
H. Kpome Toro, mjisi JOCTH)KEHHsS TIPHEMIIC-
MOM TOYHOCTH 3Ha4eHHUE N JIOJDKHO OBITH J10-
CTaTOYHO BBICOKO (HECKOJBbKO Thicsu) [9]. B
pabote [17] moka3aHO, YTO Ha MHTEpBaJIax
MOPSJIKA HECKOJIBKUX JIECATKOB 3HAYCHUI
olleHHBaHHe H He MMeeT cMmbIcia, TaK Kak
bynkiyst R/S(J) uMeeT MeTIeHHBIH BBIXO]] HA
ACUMITOTHYECKUI PEXKHM.

@dpakTaTbHYI0 Pa3MEPHOCTh MOXKHO
BBIUMCIUTh 4Yepe3 IMOoKa3zaTelnb XepcTra IIo
dopmyne D=2-H [17].

Jlanee, OCHOBBIBasICh Ha METOJIOJIOTUU
(pakTaIbHOTO aHAJIN3a, OXapaKTEepPU3yeM Me-
TOJIUKY UCCIIEZIOBAHMUS.

MeToanka uccjie10BaHus

7S MOJEIHPOBAHUS JAUHAMUKH

KypcoB (PMHAHCOBBIX HWHCTPY-

MEHTOB HaMH OBLIM BBIOpAHBI
JIBE TIOMYJIIPHBIC YKOHOMETPHUSCKHUE MOJICITH
— ARIMA u GARCH — u ux ¢pakrajibHble
mogudpukarmu  ARFIMA  u  ARFIMA-
GARCH.

ARIMA (p, d, q). UnTerpupoBanHas
MOJIeTTb aBTOPETPECCHH — CKOIB3SIIEr0 Cpeli-
HEro MmopsAAKoB P, d,  — OTHOCUTCS K JINHEH-
HBIM MOJIETISIM WM TIpeJHa3Ha4YeHa Jis OIuca-
HUS HECTAlMOHAPHBIX TMporeccoB. JlaHHas
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Mojenb npemtoxena Jx. bokcom u I'. Jlxen-
kuHcoM [23]. Ee ypaBHeHHE MMeEeT Clledyro-
mmit Bux: P(L)(1— L)X, = u + 0(L)e,
rae X; — uccieayemblid mporecc (BpeMeHHOM
psin), L — oneparop casura, @ (L) — momuHOM
crenenu p or L, O(L) — nojauHoM creneHu
ot L, d — mopsi1ok MHTErpUpOBaHUs IpoLIecca
X;. IMapamerpsl p, d, q MOr'yT IpHHUMATH IIC-
JIble HEOTPHUIATENbHBIC 3HAUYCHUSI.

ARFIMA (p,d, q). [poGHO-uHTErpH-
pOBaHHasi MOJENIb aBTOPETPECCHH — CKOJb3sI-
IIEr0 CpPeaHero mopsiakoB P, d, q — sBisercs
oboo6mennem momemu ARIMA (p, d, ), mo-
MYCKAIOIIUM JIpOoOHOE 3Ha4YeHue mnapamerpa d.
[Ipemnoxkena JIx. Xockunrom [24]. Ypashe-
HUE JUTSI 3TOW MOJICIIA OCTACTCs HEM3MEHHBIM,
a omeparop JpoOHoro auddepeHITpoBaHI
amNMPOKCUMUPYETCS  CICAYIOIIMM  PSIOM:

_ da _ [e'e) F(k_d)
(1= L)% = Xk=o T(-d)I(k+1)

Ma-¢yukius [11]. 3aberas Bmepen, OTMETHM,
YTO JUIsl IPOrPaMMHOM peain3aluy alropuTMa
mozaenupoBanusi ARFIMA namu Obuia wuc-
MOJIb30BaHa crenyomas (GopMmyna BbIYKCITE-
HUS psafa OpoOHBIX pasHoctei Yi: VY = X, +
d—i+1)

[ x

Lk, rae I' — ram-

_ e (
+ Y (1" 1k—

Pa3HOCTh ANIPOKCUMHUPYETCS MPEAbITYIIIMU
3HAQYEHHUSIMU MCXOIHOIO psAla, IIPU 3TOM «IJIy-
OWHY» TaMsTH, T.€. KOJMYECTBO YYaCTBYIO-
[IMX B BBIYMCIICHUU 3HAYECHUM, MOXKHO Orpa-
HUYUTh. B 3TON OCOOCHHOCTH TPOSBISETCS
Y4E€T MOJEIBI0 CBOMCTBA «IOJITOW MaMATH)
nporiecca. [l onenku mapamerpa d cyiie-
CTBYIOT CIICIIMAIM3UPOBAaHHbIE MeTONbI [14], a
TaKXXe €ro MOXHO BBIBECTH YEpe3 COOTHOIIIE-

HHe ¢ mokazarenem Xepcra: d = H — 0,5 [9].
GARCH (p, q). O6o06mieHHass aBTOpe-
TPECCHOHHAsT YCIIOBHAs T'€TEPOCKEIACTUY-
HOCTh TOPSIKOB P, ( sBISET cOOOW cemeit-
CTBO HEJMHEWHBIX MOJIEJICH, MpeIHa3HaAYCH-
HBIX JUIS M3YYEHHUS BOJIATHIILHOCTH B IIEHO-
BBIX PsJIaX U TIO3BOJISIFONIUX YYUTHIBATh TAKHE
ee CBOICTBa, KaK KiacTepuzanus («rpynmnu-
pOBaHUE» MEPHUOJIOB C BHICOKOI U HU3KOI BO-
JaTUIBHOCTBIO), @ TaKXKEe TaK Ha3bIBaCMBbIil
3pGEKT «pbluara» — YMCHBIIICHUE BOJIATHIIb-
HOCTH TIPH POCTE IIeHbI, U HaobopoT. Kiaccu-
yeckass Moau(uKalus, Ha3blBaeMas HMHOTJIA
SGARCH, mpemioxena T. BomrepcreBom
[26]. CranmaptHo mis wmonmeneit GARCH

-k [25]. Kaxnas

OTIpEIICIISIeTCST 1BA yPaBHEHUST — YCIIOBHOTO
MaTeMaTHIECKOTO OKUIAHHS JOXOJHOCTU Y 1
ycioBHOM mucniepcun of [27]. ®opmyna kiac-
CHYECKOM  MOJENM  MMeeT  CIEAYIOLIUM
BUL 02 =g+ Xb_, ;" Vi + Z;?:lﬁj . atz_j.
11 KOPpEKTHOTO OIIpEeNeIeHUsl YCIOBHOM
JIMCTICPCHH JIOJDKHBI BBITIONHSATBCS OTpaHHue-
Hust ag > 0,a; = 0,8; = 0. B sroii monenu
pan y? YIOBIIETBOPSET poueccy
ARMA (max [p, q], q) moaemu. Benuunna of
CIY)XHT YCJIOBHOM JUCIEpCcHeil mporecca
ye|Yi—1~N(0,02). Ha npaktuke dacrto uc-
nonb3yercs moaens GARCH (1, 1) [28].

ARFIMA-GARCH (p, d, q). /[aunas
Mojenb sBisercs moaudukanuein SGARCH-
MOJIeNId, B KOTOPOH B KauecTBE YpaBHEHUS
YCJIOBHOTO MAaTeMaTUYEeCKOTO OXKHMJAHHS BbI-
crynaer He ARMA, a ARFIMA [29]. Takum
00pa3oM, YYHUTHIBAIOTCS (DpaKTalbHBIC CBOW-
CTBa MOJICIIUPYEMOT0 TIpoIiecca.

B nporiecce uccnenoBanus npeamnona-
raeTcs IPOBEPHUTH Psijl THIIOTE3, BHICKA3aHHBIX
aBTOpPaMU HAYYHBIX Pa0OT 1O JaHHOW TeMa-
THKE, a TAKXKE BBIJIBUHYTBIX aBTOPAMH HACTO-
SIIENH CTaTbU:

1) Vuer wMozensmMu — (pakTaIbHBIX
CBOMCTB MOJIENIUPYEMBIX MPOLIECCOB MO3BOJIS-
€T TMOBBICUTh TOYHOCTB TPOrHo30B [10].

2) duHAHCOBBIC BPEMEHHbIC PSIbI 00-
Jaal0T TEPEMEHHOM CTPYKTYpoH, UX (pak-
TaJIbHBIC CBOMCTBAa Ha Pa3lIMYHBIX y4acTKax
pazmuns [19; 30].

3) Hcmonb30BaHHE JIOKATBHBIX ITOKa-
3areneil (pakTaTbHOCTH (OLIEHEHHBIX HAa MO-
JIETMPYEMOM y4acTKe psifa) BMECTO TI00ab-
HBIX (OIICHEHHBIX 110 BCEMY PSY) Ui BBIUKC-
JeHUsl mapaMeTpa ApoOHoro nuddepeHuupo-
BaHMS TMOJIOKUTEIFHO CKa3bIBAETCS HA TOYHO-
CTH MPOTHO30B [7].

4) Vyer mpu MOJECTMPOBAHUH «IOJI-
TOi MaMsATH» IMpolecca B TOM ClTydae, eClii B
JIENCTBUTEILHOCTA OH €0 He 00JamaeT, He
YXY/LIaeT KauecTBa MPOTHO30B, B TO BpEMs
KaKk HEMpHHATHE BO BHHMAHHE JaHHOW OCO-
OEHHOCTH TIpOIlecca MPU e¢ HAJTWYUU CHUKACT
UX TOYHOCTH [12].

5) Ilpu pocre ANMHBI TPOTHO3a €ro
TOYHOCTBH CHIDKAETCSI.

6) Ilpu mepexone K JIOT-JOXOIHOCTSIM
(bpaxTanbHbIe CBONCTBA PsiIa MEHSFOTCSL.
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st mpoBepKU NMEPEUMCIEHHBIX THIIO-
T€3 B KaUECTBE MCXOAHBIX TaHHBIX U1 MOJeE-
JIMPOBaHUs CIEAYET B3SATh LICHOBBIE PsI/Ibl pa3-
JMYHBIX (PMHAHCOBBIX MHCTPYMEHTOB C JIOCTa-
TOYHO JUTUTENILHOU MPEIbICTOPHEN (HECKOIBKO
Teicsi4 3HaudeHuil). Ilpennonaraercs BbIOJI-
HUTH NpeoOpa3oBaHUe LEH Y, K Jorapupmu-
YeCKHM JOXOAHOCTAM 10 dopmyie X =
=In2X

Ye-1
x0HOCTH. Tak Kak NpeanooKUTENbHO IEHO-
BbIE psAABI 00JaJal0T NepeMEeHHON (PpaKTaib-
HOHM CTPYKTYpPOM, BIUSIONIICH HA KaueCTBO MO-
JETMPOBaHMsI U IPOTHO3UPOBAHUS, HE CIIELYET
annpoOKCHMHUPOBATh MOJENIN HAa BCEW HCTOPUU
psIOB, HEOOXOIMMO BBIOPAaTh OTHOCHTEIIEHO
KOPOTKHI JIOKAJIbHBIN y4acToK. B To ke Bpemst
npobyemMa onpeAeseHus TPaHul] TAKUX y4acT-
KOB OCTa€TCs aKTyaJbHOH, B JIUTEpaType He
ObUT0 OOHAPYKEHO COOTBETCTBYIOIIEH METO-
JUKU. BbUIO pelieHo mpuMeHUTh TaK Ha3bIBa-
eMBbIi METOJ| «CKOJb3simiero okua» (sliding
window) [31] u paccMOTpeTh BCE BO3MOKHBIE
JIOKAJIbHBIE YYacTKU PsSOB C MX Hayaua 1o
KOHLIA ¢ mIaroM 1, Ha Ka)/10M MONbITAaThCS all-
IIPOKCUMHUPOBATh MOJEIM U NPOBEPUTH HX
MIPOTHO3UPYIOIIYIO CLIOCOOHOCTb.

B MammHHOM O0OydeHHUM CYIIECTBYET
3ajjaya BBIABICHUA <A¢¢dekrta OT BO3ICH-
crBus» (treatment effect) [32]. Tunuunsni
IpUMep ee pelieHus: — onpezaeneHue 3¢dex-
TUBHOCTH JIEKApCTBEHHBIX IpenapaTos. Mnes
METO/a 3aKJII0oYaeTcss B TOM, 4TOObI OKa3aTh
Ha 00BEKT HEKOTOpPOE BO3/EHCTBHE, OLEHUTDH
U3MEHEHHE €0 COCTOSIHUS, 3aT€M HE OKa3bl-
BaTh BO3JCHMCTBUI U BHOBb OLICHUTH M3MEHE-
HUE COCTOsIHUSA. PazHuIa MeXny U3MEHEHUs-
MU U Oyzner mpeanojaraeéMbiM 3pQpexkTomM OoT
BO3JEHCTBUA. B naeane Bo31eiCcTBOBATh U HE
BO3JICHICTBOBATh HY)KHO Ha OJMH U TOT Xe
O00BEKT OJHOBpPEMEHHO. B XH3HM peannso-
BaTh ATO 3aTPYAHUTENBHO, OJHAKO MpPHU aHa-
JIU3€ PETPOCIEKTUBHBIX IIEHOBBIX JIaHHBIX
TaKOW ITOAXOJ CTAHOBUTCSA BO3MOKHBIM. Ilo-
9TOMY B MCCIEAOBAHUU PEIICHO NPUMEHUTH
JTAHHYI0 KOHUEMNIMIO MpPU CPaBHEHUHU MOJe-
neil. B xauecTBe BO3AeWCTBUS OyJeT BBHICTY-
MaTh y4€T MOJEIISIMU CBOMCTB JIOJATOM MaMATH
npoueccos. Jljig 3TOro cieayer TeECTUpPOBATh
MOJIETIM B MAaKCUMAaJIbHO MOXOXKUX YCJIOBUSX,
T. €. Ha OJIHUX U TeX ke JaHHbIX. [Ipudyem obe

[3] u manee mMomenupoBarh 3TH J0-

ARMA-monenu (ppaktanpHass u OOBIYHASN)
JOJKHBI TIPOUTH MPOBEPKU HA aJ[EKBATHOCTH:
OIICHKH KO3(DPHUIIMEHTOB AOKHBI OBITH CTa-
TUCTUYECKH 3HAYMMBI (TaK Kak HE Bceraa
HaWIy4llas anfnpoKCUMUPOBAaHHAs K JTAHHBIM
MOJIeTb 00JIaJ]aeT TOJBKO 3HAYMMBIMH KO (-
(bunmeHTamMu, peneHo NPUHUMATh MOJIEH, Y
KOTOpBIX uX Oojee 50%); B ocTaTkax JOJDKHA
OTCYTCTBOBAaTh aBTOKOpPpeNsius (IpoBepka
tectoM JIbtoHra — bokca); OCTaTKu JOJIKHBI
OBITh pacHpeesieHbl 10 HOPMAaJbHOMY 3aKO-
Hy (mpoBepka Tectom Jlmmmedopca) [28].
Kpome toro, orOpacsiBatroTcsi Moenu «0eno-
ro myma» ARMA (0, 0) u «ciaydaitHOTO
onyxnanus» ARIMA (0, 1, 0), T. e. Mozaenu,
CyMMa TMOPSJIKOB P, (| KOTOPBIX MeHbIe 1. B
Ka4eCcTBE MOKa3aTeNisi TOYHOCTH MPOTHO3HPO-
BaHUSl PEIICHO MPHUMEHSTHh CpPeqHIo abco-

JTIOTHYIO ommbky MAE = %Zgﬂb’t —Jel,

rae Y. — (paktuueckoe 3HaueHHE HaOIIOJE-
HUS, J; — IPOTHO3HOE 3HAYCHNE HAOIIOACHHS,
T — nnuHa TecroBoro ydactka. B kadectse
JOKAJIbHOM  (pakTaJbHOW XapaKTePUCTUKHU
PSIOB PELIEHO HCHOJIb30BATh Pa3MEPHOCThb
MHUHHMAaJIBHOTO MOKPBITHS Dy, BEIYUCIAEMYIO
METO/10M MUHUMAJILHOTO MOKPBITH. JlaHHBII
METOJl BbIOpaH MOTOMY, YTO IO3BOJISET OLie-
HUBaTh Pa3MEPHOCTh HA HEOOJIBIIOM KOJIUYE-
ctBe HabmogeHuil (ot 16) ¢ mpuemuemoit
TouHOoCThIO [17]. B kauecTBe rinobanbHOI
(dpaxkTaibHON XapaKTEPUCTUKH (OLEHUBae-
MOW 1O Bcel [uIMHE psiia) BbIOpaH IMOKasa-
Tenb Xepcra H, Beraucisiemslit metogom R/S-
aHayin3a. KOHKpETHBIX peKoMEeHAalui o Be-
JUYMHE Y4YacTKa amnmnpokcuManuu (amuHe
CKOJIB3AIIIETO OKHA) B JIUTEpaType oOHapyxe-
HO HE OBUIO, MOATOMY OH CcOCTaBisieT 128
HaOJro/IeHuil, Takoe 3HaueHue OJIU3KO K
KpyriaoMy 3HaueHuto 100 u npu 3TOM ABISET-
Csl CTEMEHbI0 ABOUKM (Kak TOro TpedyeT crie-
uudrka Merosa MUHUMAJIbHOTO MOKPBITHSA).
[Ipennonaraercs  penaTb  KpaTKOCPOYHBIE
MporHo3sl riyounoit 1, 3 u 10 maros. Benu-
gyl MAE, nosnydeHHbIe 3a OJJMH MPOXO0J] IO
pAnly, YCPEOHSIOTCS MO KaXJI0M M3 MOJENEH,
TaKU€ CpPEIHUE 3HAYCHMs IPEAINONAraeTcs
CpaBHHMBATh MEXAY COOOI.

IIporpaMmHyI0 peanu3anuo METOIUKU
PEIIEHO OCYIIECTBIISTh Ha SI3bIKE MPOrpaMMHU-
poBanus R B cpene paspadorku RStudio. dns
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BBIUKCIICHUS TTOKa3aTeist XepeTa, pealnu3auu
nporenyp ApoOHoro audQepeHIpoBaHus U
METO/la MHHHUMAIBHOTO TOKPBITHA  ObUIH
HaIKMCaHbl MOJIb30BATEIbCKHE (YHKIMH B CO-
OTBETCTBUH C TIPUBEICHHBIMU B JIATEpPAType
aIroputMamM.  ANNpPOKCUMAaLUsl — MOJAEJEH
ARIMA u ARFIMA BbINonHsAETCSI C UCIIOJNb-
30BaHMEM TOTOBOW (yHkuuu auto.arima() usz
nakera forecast. Jlannas ¢yHKIms orOupaer
U3 HECKOJBKUX KOHKYPUPYIOIIMX MOJernei
HAWJIYYINYI0 10 WH()OPMAIIMOHHOMY KpPHUTE-
puto  AIC. Anmpokcumanus — Mojenei
GARCH ocymectBisiercss 4yepe3 (HyHKIUU
ugarchspec() (3amanue crnenuduKald MO-
nenn) u ugarchfit() (HemocpencTBeHHas
uaeHTH(UKAIKMS TapamMeTpoB MOJETH) U3
naketa rugarch. Mcnonb3oBana 6a3oBasi Mo-
mupukanus SGARCH. Ilpu oOyuenun mo-
nenmu ARFIMA-GARCH nponenypy Bbraunc-
JeHus. APOOHBIX pa3HOCTEH, KaK U OIICHUBa-
HUE BEJMYUHBI 0, PEHICHO JOBEPHUTH BCTPO-
CHHBIM B MakKeT rugarch-aaropurmam.

Jlanee BBIMIOJIHACTCS CpaBHEHHE dYe-
TBIpEX aBTOPErpecCHOHHBIX Mojeiei: ARI-
MA (p,d,q); ARFIMA (p,d,q) (mapamerp d
BBIUMCJICH Yepe3 JIOKAIBHYK Pa3MEPHOCTb
D,, OUEHEHHYIO II0 MCXOAHOMY DSy KOTH-
poBok); ARFIMA (p,d,q) (mapamerp d BbI-
YHUCJIEH 4Yepe3 JOKAIbHYI pa3sMepHocTh D,
OLICHEHHYIO TI0 psALy JIOT-JO0XOJHOCTEN);
ARFIMA (p,d,q) (mapamerp d BbIumciIeH Ue-
pe3 riaobanbHbIM MTOKa3arenb Xepcra H, ore-
HEHHBI MO Bcemy psmy). Ilapamerpsr p, (
BCEX MOJIeJIEN OLIEHEHBI 110 pSAY HAOII0IeHU.

Brimonnsercs CpaBHEHHE TBYX
GARCH (1,1)-moneneit: SGARCH (moaens
YCIOBHOTO MAaT€MaTHYeCKOTO OXHUAAaHUS —
ARMA); ARFIMA-GARCH (Mozens ycioB-
HOro MateMarrdeckoro oxunanus — ARFIMA).

[Tpexxae deM MepexoauTh HEMoCpe/-
CTBEHHO K MOJICTUPOBAHHMIO U TMPOTHO3UPO-
BaHUIO B COOTBETCTBHUHU C COCTaBJICHHOW Me-
TOJAUKOM HEOOXOIUMO MPOAHAIU3UPOBATH
BXOJIHBIC JJaHHBIC.

JlaHHbIE

Ka4ecTBE MOJICIIUPYEMBIX Ie-
HOBBIX PSAJIOB BBIOPAHBI KOTH-
pOBKM Habopa (PUHAHCOBBIX
WHCTPYMEHTOB, Ha KOTOPOM MPOBOAMIOCH
uccienopanre B padore [10]. B Habop nman-

HBIX BHECCHBI CIICAYIONUE HM3MCHCHHS: HC-
KIIFOUEHBl aKIuu KommaHuu «l asmpom» u
oupsxeBoii uHAekc RTSI, noGaBieHbl BaIIOT-

ueie napei USDRUB u EURRUB (ta6a. 3).
Hcrons30BaHbl JHEBHBIE LIEHBI 3AKPBITHSL.

Tabnuma 3
Hccaenyemblie (pMHAHCOBBbIE HHCTPYMEHTbI
M HHAEKC
Ne Tuke Heropmst KoandecTBO
n/n p p Ha0JII0eHH i
11.29.2011 —
1 ALRS 02.05.2018 1616
01.01.2000 —
2 EURRUB 29.04.2018 4637
31.01.2001 —
3 GMKN 02052018 4118
15.10.2003 —
4 MTSS 02.05.2018 3614
19.07.2006 —
5 ROSN 02.05.2018 2948
01.01.2000 —
6 USDRUB 29.04.2018 4867
28.05.2007 —
7 VTBR 02.05.2018 2736
05.01.2000 —
8 IMOEX 02.05.2018 4574
05.01.2000 —
9 LKOH 02052018 4575
05.01.2000 —
10 SBER 02.05.2018 4563

Ucrounuk: OUHAM. URL: https://www.
finam.ru (mara obpamenuns: 10.01.2019).

Ha puc. 1-4 npuBeneHa auHamuka
NOKa3aTeled psAa Ha IpuUMepe HHAEKca
MMBb kak MHAMKAaTOpa COCTOSHUS POCCUN-
CKOro (pMHAHCOBOTO pBIHKA (XapaKTEPUCTHUKU
JPYTUX UHCTPYMEHTOB COIIOCTaBUMBI).

Omnupuyeckuil mokaszarens Xepcra H
JUIS. UICXOJHBIX YPOBHEH psiia COCTaBUJ POBHO
1 ¢ R2:0,9996, T. ¢. quHamuka IMOEX Ha
MpoTsbKeHUU 0e3 Manoro 20 JeT UMeeT BbIpa-
KEHHBIH TPEHJ, YTO 3aMETHO MO TIpaduKy.
JluHamuka JIOKadbHOW pPa3MEPHOCTH KOje0-
nercs B guanaszone (1,05; 1,5), uyto, BoO-
MepBbIX, TMOATBEPKIACT HAIMYUE Y Tpoliecca
JIOJITOM MaMSTH, & BO-BTOPBIX, YKJIAIbIBAETCS B
paMKH THUIIOTE3bl O MEPEMEHHOM CTpPYKType
HCXOAHBIX YPOBHEH psina (pa3sMEPHOCTb MEHS-
eTcs B IIMPOKUX JTHara3oHax).

OMmnupuyeckuil mokaszarens Xepcra H
s Jor-goxoaHocted  paseH  0,5341 ¢
R2=0,9965, YTO TOBOPUT O CIIa00 BHIPAKEHHOM
nepcucTeHTHocTy nporecca. [Ipu 3tom rpa-
(UK J0r-I0X0IHOCTEH BH3YaJIbHO HAIlOMHHA-
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eT «OeIblif IyM» ¢ HYJEBBIM CPEIHUM, HO JIO-
KaJIbHbIC PA3MEPHOCTH B OCHOBHOM HaXOJATCS
B auamazone (1,5; 1,75), T. e. ¢uoTa. [loatomy
B JIaHHOM CITy4ae TJ100aJIbHBIC U YCPETHCHHbIC
JIOKaJIbHBIE (PpaKTATBHBIC XaPAKTCPUCTHUKH HE
cornacyrorcs. Hammume Takux ocobeHHOCTeH
BBI3BAJIO BOMPOCHI O CIIOCOOE pacyeTra mapa-
metpa d momenu ARFIMA: ctout yin oreHu-
BaTh €ro 10 MOJCIUPYEMOMY PsAy, JEMOH-
CTPHUPYIOIIIEMY  YCTOWYMBYIO  QHTHUIICPCHU-

CTEHTHOCTb, JMOO IO TPEHIOBOMY DSy HC-
XOJIHBIX YPOBHEM.

Koaddumment skcrecca pacnpenene-
HHUS JIOr-I0XoaHoCcTer unaekca MMBD pasen
15,3592, koaddunment cummerpun —0,2405.
OTO CBUJIETENBCTBYET O TOM, UTO pacuperesne-
HUE HE COOTBETCTBYET HOPMAJILHOMY, Xapak-
TEPU3YETCS BBITSHYTHIM TTHKOM M «TOJICTBIMHU
XBOCTaMM», Kak M OXKUAAJIOCh (151 HOpMallb-
HOTO pachpeieieHus] 3HaueHus KodpuimeH-
TOB COCTaBJISIFOT COOTBETCTBEHHO 3 U 0).
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Puc. 4. /lunamuka ppakTagbHON Pa3MEPHOCTH JIOT-IOXOTHOCTH HHIekca MMBbB

B clreayromeM pasaeiic CTarbu Ornuca-
Hbl U IIPOAHAJIM3UPOBAHBLI ITOJTYYCHHBIC B XO-
AC MOJCIIMPOBAHUS PE3YJIbTATHI.

Pe3yabTaThl 1 HX 00CyKAeHHE

€3yJIbTaThl

MOZACIIMPOBAHUA U

IMIPOrHO3UpPOBaHUA IPCACTABIIC-

HbI B Ta01. 4—6.

Tabnuna 4
Ycpeanennnbie nokasareau MAE npu riyouHe npornosa 1 mar Bnepen™
Thxep ARIMA ARFIMA ARFIMA ARFIMA ARIMA- ARFIMA-
(D) (D,-log) (H) GARCH GARCH
ALRS 0,01922** 0,01888 0,01866 0,01826* 0,01949* 0,02044
EURRUB 0,00693** 0,00681 0,00659* 0,00677 0,00509* 0,00516
GMKN 0,01424 0,01395* 0,01408 0,01442** 0,01563 0,01534*
MTSS 0,01454 0,01472 0,01393* 0,01455** 0,01699 0,01678*
ROSN 0,01982 0,02084** 0,01898 0,01816* 0,01664 0,01636*
USDRUB 0,00536 0,00508* 0,00556** 0,00547 0,00588* 0,00595
VTBR 0,01522 0,01504 0,01433* 0,01530** 0,02363 0,02198*
IMOEX 0,01285** 0,01284 0,01270 0,01261* 0,01382 0,01342*
LKOH 0,01608** 0,01561* 0,01575 0,01598 0,01668 0,01602*
SBER 0,01590 0,01531* 0,01591** 0,01551 0,01734 0,01694*
Cpennee 0,01401** 0,01391 0,01365* 0,01370 0,01512 0,01484*

* B Tabu1. 4—6 3Be3109KO0i (*) 0003HAYCH JIyYIINi POTHO3 B CBOEM KJIACCE MOJICNISH, ABYMS 3Be370uKaMu (**) —

XYIIIUHA IPOTHO3.

Tab6muna 5
Ycpeanennnblie nokasareaun MAE npu riayouHe nporuosa 3 mara Brepej

Tukep ARIMA ARFIMA (D,) A(SMF_:(':S)A ARFIMA (H) éi'R'Véﬁ %REF'{'\C"Q
ALRS 0,01770 0,01784** 0,01749 0,01723* 0,01809* 0,01892
EURRUB 0,00598 0,00621** 0,00585* 0,00602 0,00508 0,00506*
GMKN 0,01452 0,01446 0,01409* 0,01462** 0,01606* 0,01607
MTSS 0,01516 0,01535 0,01468* 0,01536** 0,01837* 0,01859
ROSN 0,02179 0,02222** 0,02096 0,02055* 0,01781 0,01760*
USDRUB 0,00576 0,00571* 0,00585 0,00598** 0,00587 0,00579*
VTBR 0,01158 0,01127* 0,01128 0,01165** 0,02233 0,02172*
IMOEX 0,01212 0,01218** 0,01206 0,01202* 0,01380 0,01345*
LKOH 0,01679** 0,01675 0,01652* 0,01675 0,01732 0,01679*
SBER 0,01512 0,01455* 0,01524** 0,01489 0,01745 0,01707*
Cpennee 0,01365 0,01365** 0,01340* 0,01351 0,01522 0,01511*
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Tabnuua 6
Ycpeanennble nokasareau MAE npu rinyOoune npornosa 10 maros Bnepen
Thxkep ARIMA ARFIMA ARFIMA ARFIMA ARIMA- ARFIMA-
(D, (D,-log) (H) GARCH GARCH
ALRS 0,01443** 0,01401 0,01411 0,01383* 0,01765* 0,01793
EURRUB 0,00639* 0,00646 0,00647 0,00648** 0,00483* 0,00484
GMKN 0,01531** 0,01514 0,01495* 0,01527 0,01564* 0,01595
MTSS 0,01297 0,01310** 0,01275* 0,01308 0,01563* 0,01566
ROSN 0,01817 0,01818** 0,01771 0,01752* 0,01730 0,01711*
USDRUB 0,00544 0,00549 0,00542* 0,00557** 0,00590 0,00582*
VTBR 0,01261 0,01242* 0,01256 0,01268** 0,02834 0,02810*
IMOEX 0,01224 0,01225** 0,01217* 0,01219 0,01453 0,01430*
LKOH 0,01683** 0,01678 0,01678* 0,01679 0,01763 0,01733*
SBER 0,01639 0,01590* 0,01639** 0,01630 0,01850 0,01804*
Cpennee 0,01308** 0,01297 0,01293* 0,01297 0,01559 0,01551*

[To pesynbraTaM MpOBEAECHHOTO HCCIIe-
JIOBaHUSI MOXKHO CJIEJNIaTh CIICAYIOIINE BHIBOIBI.

1) OcHOBHasl THIIOTE3a HCCIICAOBAHUS
O JIydlied TPOTHOCTUYECKOW CIOCOOHOCTH
(bpakTaTbHBIX YKOHOMETPHUYECKHX MOJEIEH B
CPaBHECHUM C KJIIACCHYCCKHMHU HE OTBEPIacTCs.
Bo Bcex, 3a MCKIIIOYEHHEM OJHOTO, CIIydasix
pazmuunbie  Bapuanuu ARFIMA  okasamuck
tounee, ueM ARIMA. B GonbiimHCcTBE cityda-
eB ARFIMA-GARCH Takxe okazanuch TOY-
Hee, ueM SGARCH.

2) T'unoTesa o mepeMeHHO (hpaKTalib-
HOW CTPYKType (PMHAHCOBBIX BPEMEHHBIX Psi-
JIOB TIOATBEPXKIACTCS, UYTO JOKa3bIBAIOT M3-
MEHYHBBIE TpadUKH JIOKAIBHBIX Pa3MEpHO-
crelt (amruuTyaa konedanuii coctasnset 0,4—
0,5). 91O 3aKOHOMEpPHO U OOBSICHSIETCS HEOJI-
HOPOJHOCTBIO PBIHOYHON JUHAMHKH KypCOB
(MHAHCOBBIX HMHCTPYMEHTOB, €€ XaOTHYHO-
CThIO, HAJTMYUEM B PAJaX YUYaCTKOB KakK C SIPKO
BBIPOKEHHBIM TPEH/IOM, TaK ¥ CO CIy4aillHBIM
OmyXJlaHueM, HaluuueM 3(QeKra KiiacTepu-
3aIliH BOJATWIILHOCTH. B TO ke BpeMsi BO3HU-
KaeT 3ajaya KJIaCTepU3alMl y4acTKOB psfa C
pa3IMYHON (paKTaTLHON pa3MepHOCThI0. Me-
TOJMKH €€ PELICHUs B JIUTeparype oOHapyxe-
HO He ObLIO, OIHAKO ycIlemHas padoTa B 3TOM
HaTpaBICHUU TO3BOJIMIA OBl OMpeneNsTh, B
KakOM COCTOSIHUM TIPOIIECC HAXOIUTCS B
HACTOALIMHA MOMEHT, YTO PaCIIMPUIIO OBl BO3-
MOXHOCTH JUISl TIpEACKa3aHUsl ero OyayIiero
noseeHus. Kpome Toro, 3HaHuE TakUX y4acT-
KOB TTO3BOJIUT BBISABUTH YCJIOBHUS MTPUMEHUMO-
CTHU Pa3IMYHBIX MOJIEJIEH.

3) 'mmote3a 0 TOM, YTO HCIOJIB30BA-
HUE JIOKATBHBIX TMOKa3aTeNell (hpakTarbHOCTH
BMECTO TJIOOQBHBIX ISl BBIYMCICHHS Tapa-

MeTpa apoOHoro nuddepeHmpoBanus yBeau-
YHMBaeT TOYHOCTh IPOrHO30B, HE MOATBEPK/Ia-
ercs. B cpemHeM Mognenb ¢ Tio0anbHO ole-
HEHHbIM mnapamerpoM 0 MoOKa3ana He3HAYH-
TEbHO MEHBIIYI0 TOYHOCTb, YeM C JIOKAJIb-
HbIMH. [IpeAnonoXurenbHo 3TO MOXKHO 00b-
SICHUTH CIICAYIOIIUMH OTPAHUYCHHUSAMH TIPH-
MEHEHHOT0 HMHCTpyMeHTapus. Bo-mepBbIX,
MOJZIETIUPYEMbIE JIOKAIbHBIE YYaCTKH BBHIOMpa-
JUCh TIpy0O, METOJOM «CKOJB3SIIETO OKHa
¢bukcupoBaHHOTO pasmepa. PasymHO mpenrio-
JI0>KUTh, YTO HECKOJIBKO Pa3 3TO OKHO COBMAJIO
C TpPaHUIIAMH UCTUHHOTO yYacTKa C KOHIICH-
TPUPOBAHHBIM  OJHOTUIHBIM  IOBEIEHHEM
npoIliecca M OlEHEHHAas: BEJIMUYMHA €T0 pa3Mep-
HOCTH TaKke ABJsIach UCTUHHOM. He uckimo-
YeHO, YTO cpeau (pakTaIbHBIX MOAEIEH, ar-
INPOKCUMHUPOBAHHBIX Ha TaKHUX YydYacTKax,
HanOOJIbIIEeH TOYHOCTHIO MTPOTHO30B 00JIa1a)H
Te, nmapamerp 0 KOTOPBIX OMpPEACISUICS 10 JIO-
KalbHOW pasmepHOocTH. OIHAKO MPOBEPHUTH
3TO HEBO3MOXKHO, TaK KakK OLIMOKa MPOrHO30B
yCpeIHsIach W MTOTOBAasl aHAIM3UpyeMasi Be-
anurnHa MAE yuuThIBaeT Kak MpOTrHO3BI, I0-
JTy4eHHbIE Ha HCTHHHBIX y4acTKaX, TaK U Mpo-
THO3bl Ha Y4YacTKaX, COJCp)KaIlMX T'paHUIIbI
COCTOSIHMSI TIporiecca (Hampumep, TpeHAa |
clly4aiiHOro OJy)XJaHuWs1), a OIICHEHHAs! Ha Ta-
KHX «CMEIIaHHBIX» YYacTKax BeJIMYMHA JIO-
KaJIbHOW Pa3MEpHOCTH aJIeKBATHO OIUCHIBAET
ATOT y4acTOK HE B OOJIBIIEH CTETIEHH, YeM Be-
JAUYMHA T100anbHON. BO-BTOpBIX, AJIS OLIEHKH
JIOKaJbHOM M TJI00AJIbHOM pa3MepHOCTEH H,
cleoBaTeNnbHO, mapamerpa d moneneld ObLIH
WCTIONIb30BAHBl  pa3Hble METOIBI  (COOTBET-
CTBEHHO METOJl MHUHUMAJIBHOTO MOKPBITHS U
R/S-ananu3). JlaHHbIE OrpaHUYCHHUST METOAUKI
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CO3JIAIOT MPEANOCHUIKH JUIsS JalbHEHIINX Hc-
CIIEIOBAaHUIl ¥ TIPOBEPOK TUIOTE3Bl O TIIpe-
HUMYIIECTBE MPUMEHEHHUS JIOKAIBHBIX pa3Mmep-
HOCTEH JUIA LIeJIeW IPOrHO3UPOBAHUS.

4) T'urore3a 0 TOM, YTO Y4€T Hecyle-
crBytoriero 3ddekra gonroil maMATH HeE
yXy[LIaeT MPOTrHO30B, & €r0 HUTHOPHPOBAHUE
CYIIECTBYIOILIEI0 — YXY/AIIAaeT, HE OTBEpraet-
csi. Mogenb ¢ kopotkoit mamsateio ARIMA mo-
Kazaja caMble HM3KHE PE3yJbTaThl CPEIU aB-
TOPErPECCUOHHBIX MOJIENIEH MOYTH B Ka)KIOM
ciydae. YToObl TOMy4YuTh OOJiee yOemuTelb-
HbIE JI0Ka3aTelbCTBAa JAHHOTO YTBEPKACHUS,
CIIeyeT MPOBECTH HMCCIICAOBAHUE C AKIIEHTOM
Ha cpaBHEHUU (PAKTAIBHBIX U HEPpaKTallb-
HBIX MOJIENIC Ha BBIIBJICHHBIX y4YacTKax C
JIONTON TaMATBHIO, a TAaKKe Ha ydacTkax 0e3
Hee. [loTeHIMaNbHBIM PE3YIHTATOM TaKOTO
WCCIIIOBAaHUSI MOJXKET CTaTh PEKOMEHJAINs
Bcerna ucnoib3oBars Moaeau ARFIMA Bme-
cto ARIMA.

5) T'umore3a 0 TOM, YTO HPH POCTE
JUTUHBI TIPOTHO3a €r0 TOYHOCTh CHIDKAETCS, HEe
nonTBepxkaaeTcs. Ha ropu3oHTax mporHo3u-
poBanust 1, 3, 10 maroB TOYHOCTH OCTAETCS
coroctaBumoi. [lo Hamemy MHEHMIO, IPUYH-
HBI HECOTJIACOBAHHOCTU pE3YJIbTaTOB C 3TOU
JOCTaTOYHO OYEBUIHOM TMIIOTe30i (Tpore
NpeCcKa3aTh OJHO ONMKaiiliee 3HaYeHHUE, YeM
CEepHIO, BEPOSATHOCTh peasiu3alliy TaKkoro Mmpo-
THO3a BBIIIE) — B CJCAYIOIIEM OTPaHHYCHUH
METOJMKHU: Il OLIEHKHM TOYHOCTH HpPOTHO3a
UCIIONIb30BAJIaCh  YCpEIHEHHas a0CONOTHAsS
BEeIMYMHA  OMIMOKM, HE  YYWUTHIBAIOIIAS
HaIlpaBleHNs] OMMOOK €IWHUYHBIX. B0O3MOXK-
HO, C POCTOM TJyOHMHBI NPOTHO3a MOJENU
omMOaroTCsl Yamie MMEHHO B HAaIPaBJICHUSX
JTUHAMUKA KypCOB (DPMHAHCOBBIX HHCTPYMEH-
TOB. [ToaTOMY MaHHBI MOMEHT TpeOyeT Aalb-
HEWILINX UCCIIEI0BAHMM.

6) T'umore3a 00 M3MEHEHUH (PpaKTab-
HBIX CBOMCTB TMpHM Tmepexoge K Jior-
JOXO/THOCTSIM TTOJITBEP)KIACTCS, O YeM CBH/IC-
TENBCTBYIOT PA3JIMYHbIC 3HAYEHUS MOKa3aTels
Xepcra, a TaKke Tpa@UKH JOKaJIbHBIX paz-
MEPHOCTEN 110 U IOCIE ITOU omnepauuu. JlaH-
Hbli  (akT OOBSCHSETCS TeM, 4dYTO JIOT-
TpaHchopmanus, kak 1 quddepeHpoBaHue,
yCTpaHsieT B psy TPEHI, IOBEICHUE psia
HAUYMHAET HATIOMUHATh MATTEPH «BO3BpAT K
CpemHEMY».

7) B cpaBuenun ARIMA u GARCH-
MOJIeTIei MPEBOCXOACTBO B TOYHOCTH MPOTHO-
3upoBaHus octasiock 3a ARIMA. Ilpuunnoit
3TOTO MOXKET OBITH TO, YTO UCCIETyeMbIe Iie-
HOBBIE psAbl HE O0JIaZJal0T BBICOKOM BoJIa-
TWIBHOCTBIO, JJI1 HUX HeXapakTepeH 3 QeKT
ee kiacrepusanuu, nodromy GARCH-monenn
HE JEMOHCTPHUPYIOT mpeumymiecTB. OnHaKo
UCCIIEIOBAaHHE ATHX MOMEHTOB (B YaCTHOCTH,
TECTOB Ha YCJIOBHYIO T€TEPOCKENACTUYHOCTh B
ocratkax ARMA-Moeneit) He TpOBOIUIIOCH.

8) B cpeanem HeOoOJIbIIOE MTPEUMYIIIC-
CTBO TepeA JPYrdMH MOJIyddiIa MOJIENb
ARFIMA ¢ napameTpom 0, BEIYHCIICHHBIM I10
AQHTUIIEPCUCTEHTHOMY PSIY JIOT-I0XOAHOCTEH,
a HE MO TPEHJOBOMY HCXOIHOMY PSIAYy KOTH-
POBOK. DTOT (PaKT HE YKJIA/IbIBACTCA B paMKU
THIIOTE3bl O TOM, YTO YYACTKH C JAOJITOW MaMs-
ThIO Jyulie Mozenupyrotes [21]. [Ipeanonara-
€MbIM OOBSCHEHHEM JaHHOTO (aKTa MOXKET
HOCITY’KUTB TO, YTO, KaK ITOATBEPANIH PE3YITb-
TaThl UCCIIEOBAHMUSL, TIPH JIOT-TpaHCHOpMaLIUU
psia MEHAI0TCs ero (ppaKTaabHBIE CBOWCTBA, B
TOM 4YHCJIE€ U BEIMYHMHA PAa3MEPHOCTU, U3 KO-
TOPO# BBIBOAUTCS 3HaueHue 0. JIOrMYHbIM BbI-
TIISAUT TO, YTO YYUTBIBATHCS MPH MOJIEIHUPO-
BaHWU JIOJDKHBI (PpaKTaJbHBIE CBOMCTBA HEMO-
CPEICTBEHHO MOJEIUPYEMOro psna. JlaHHBIN
Pl WMEeT TPEUMYIIECTBEHHO aHTHIIEPCH-
CTEHTHBIN XapakTep, MpakTUYecKu He obmaa-
€T JIONTOM TaMAThIO, W BONPOC O TOM,
HACKOJIBKO BOOOIIE K HEMY MPUMEHHUMBI MO-
JIETIA, €€ YYUTHIBAIOIINE, OCTACTCS OTKPBITHIM.
OTOT MOMEHT TpeOyeT AaibHEHIINX Hccaeno-
BaHUI.

Takum 00pa3oM, MOXKHO KOHCTaTHpO-
BaTh, YTO MOJYYECHHBIE B PE3YJIbTATE UCCIIENO-
BaHMUS (DaKThl COTJIACYIOTCS C YETHIPbMS U3
MPOBEPSIEMbIX THIIOTE3 W MPOTUBOpEYaT JIBYM
u3 Hux. [Ipy 3TOM NPUYKMHON TOTO, YTO ITH
THITOTE3bl HE TIOATBEPIMIINCH, MPEIIIOIONKH-
TEIIHO CTald OTPAaHWYEHHS] METOJUKHU, TIO-
ATOMY OTOpachIBaTh WX HEIb3s, HEOOXOIUMBI
JMaNbHEHIINE  WCCIEJOBAaHUS B JaHHOM
HaIpaBJICHAN.

3akiro4enue

CHOBHAsl BBIJIBUHYTasi aBTOpa-
MU THIIOT€3a O TOM, YTO MPH
MIPOTHO3UPOBAaHUU  (hUHAHCO-
BBIX BPEMEHHBIX PS0B (ppakTagbHble MOAETH
MO3BOJISIIOT TOJTyYaTh 00Jiee TOUHBIE TPOTHO-
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3bl, YeM He(pakTagbHble, HE MPOTUBOPEUUT
JTaHHBIM UCCleqoBaHus. Takke OBUIO TOJ-
TBEPKJIEHO, YTO:

1) ®uHaHCOBBIC PSAIbI UMEIOT U3MCH-
YUBYIO (pPAKTAIBHYIO CTPYKTYpY, BEIWYHHA
UX JIOKAIBHOW (PpaKTaIbHOM pa3MEpHOCTH
3aBUCHUT OT TpaHUI] paccMaTpuBaeMoro
y4acTKa.

2) Mopenu ¢ JOJIroi MaMsAThIO MOKa-
3bIBAlOT YCTOMYMBOE IPEUMYLIECTBO IEPE]
MOJIETISIMU C KOPOTKOI MaMAThIO Ha IMOJaB-
TISTOIIEM OOJIBIIUHCTBE NaHHBIX.

3) IIpu TpanchopMalud HUCXOAHOTO
psifa KypcoB (PMHAHCOBBIX HHCTPYMEHTOB €TO
(bpakTalbHbIE CBOWCTBA MEHSIOTCSI.

Bce atH daxThl cormacyrorest ¢ 1oJo-
KEHUSIMU TEOpUU O (hpakTanbHOCTH (PUHAH-
COBBIX PBIHKOB W pe3ylbTaTaMH APYTUX HC-
cnenoBaHuii. HoBU3HON HCCleI0OBaHUs SIBIISI-
€Tcsl TO, YTO aBTOpPaMH BIEPBBIE MOIYyYEHO
MIOATBEP)K/IEHUE 3THUX TUIOTE3 Ha OOJbIIOM
MaccHuBe JaHHBIX, a TaK)Ke MMOCTAaBJICHA U pe-
meHa mpobiieMa KiacTepu3aldd Y4acTKOB
(UHAHCOBBIX PSAIOB C Pa3IUYHBIMU (Ppak-
TAJIbHBIMU CBOMCTBAaMHM, ONPEAEIICHO, MO Ka-
KOMY DSy CJIEIyeT OLIEHUBATh (PPaKTaIbHYIO
pa3MepHOCTh Ul BBIYMCIEHUS oOIllepaTopa
apoOHoro  muddepeHMpoBaHnus  MOJENHU
ARFIMA — ucxogHomy uiau nmpeoOpazoBaH-
HOMYy (MozenupyeMomy). OTO TO3BOJISET
Jy4Ille OINpEAeNsATh YCIOBUS NMPUMEHUMOCTHU
(bpakTanbHBIX YKOHOMETPHUUECKUX MOJeNel U
B LI€JIOM pa3BUBAET METOJIOJIOTHIO MPOTHO3U-
pOBaHMs TUHAMHUKU (PMHAHCOBBIX BPEMEHHBIX
PAI0B, yBEINYMBAsi TOUHOCTh TPOTHO30B.

B xonme wuccnenoBaHus HE YAAloCh
MOATBEPAUTD CIIEYIOIINE TUIIOTE3bI:

1) IIpuMeHeHHE JIOKATbHBIX IOKa3a-
Tener (PpakTaIbHOCTH BMECTO TJIOOATBHBIX

JUTSL BBIYMCIICHUS TIapameTpa IpoOHOTO Aud-
¢depennupoBanus moxenn ARFIMA ysenu-
YMBAET TOYHOCTH IIPOIHO30B.

2) C yBenuueHHEM IITyOUHBI IIPOrHO3a
€ro TOUHOCTh CHUXKAETCSI.

3) YuacTku psiioB ¢ JOJTOW MaMsIThIO
(TpeHipl) Jy4llle MOJETUPYIOTCS U NPOTHO-
3UpyIOTCsl. ABTOpaMHM HE CTaBWJIach 3ajaya
IPOBEPKU JTaHHOM I'MIIOTE3bl, OJJHAKO HEKOTO-
pbie uccienoparenu [21] ee BeABHUTANN.

[IpennonoXxuTeapHO MPUUUHOW HECO-
OTBETCTBHSI YCTAHOBJICHHBIX (DaKTOB 3TUM
TUIIOTE3aM SIBUWINCh OIpaHUUYEHHs] IPUMEHEH-
HOTO aBTOPaMHU METOIMYECKOTO0 HHCTPYMEH-
Tapus, OATOMY PE3yJIbTaThl HACTOSIILIETO HC-
CIIEZIOBAaHUS HE SBISAIOTCS JOCTAaTOYHBIM OC-
HOBaHHUEM [T TOTO, YTOOBI JAHHBIE THITOTE3bI
OTBEPrHYTh KaK OLIMOOUYHBIE.

Ha ocHOBaHMM aHanmu3a IOJY4EHHBIX
pe3y/IbTaTOB IMEPCIEKTUBHBIMU HAIPABICHU-
SIMM HCCJIEIOBAaHUM SBISIOTCA: pa3paboTka
METO/la OIpeNeNIeHUs] TPaHULl JIOKAIbHBIX
YYacCTKOB (DMHAHCOBBIX PSIOB C pa3HBIMHU
(bpakTaabHBIMH CBOMCTBaMU; (OpMYJIMpOBa-
HUE PEKOMEHIAIM OTHOCHUTEIFHO TOTO, IO
KakoMy psay (MCXOAHOMY WIM HpeoOpaso-
BaHHOMY) CJelyeT OLEHUBaThb OIEepaTop
npoOHoro  nuddepeHIpoBaHNus  MOJIENU
ARFIMA; npoBepka runoressl 0 mpeumyiie-
CTBE IMPUMEHEHMS JIOKAIBHBIX pa3MepHOCTel
JUTSL TIeTIe TIPOTHO3MPOBAHUS, BIUSHUN JIJTH-
Hbl IIPOTHO3a HAa €ro TOYHOCTb U O Jy4YIlIei
MPOTHO3UPYEMOCTH PSAIOB (DUHAHCOBBIX HH-
CTPYMEHTOB Ha MX TPEHAOBBIX y4acTKax, UC-
CIIEZIOBaHUE Pa3IMYHBIX (DPAKTATBHBIX MOJIH-
¢ukammii  GARCH-moneneit (FIGARCH,
FIAPARCH u np.) u BBIsSIBICHHE YCIOBUI HX
IPUMEHUMOCTH.
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