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KAACCUOUKALINA CATO — BEKMAHA YYETA HAYUHO-TEXHUYECKOI'O
ITPOTPECCA: TEHE3UC, OBOBIIIEHNE 1 AOTIOAHEHUE

I A. XAIIKEBHY", A. ®. IPOHEBHY”

Y Uncmumym Gusneca Benopycckozo 2ocydapemeennozo ynusepcumena,
yn. Obounas, 7, 220004, e. Munck, Berapyco
n PpoOHeHCKull 2ocyoapcmeeHHblil yHugepcumem um. Anxku Kynanoi,
yi. 3. Oxcewro, 22, 230023, 2. I poono, Berapyco

PaccMoTpeHb! 00OpaTHBIC 3a/1a4l BOCCTAHOBJICHHS JUHAMHUYECKUX arperHPOBAHHBIX MPOU3BOACTBEHHBIX (DYHKIHH,
HCXOAS U3 3aJJaHHBIX YCIOBUH HEUTPaTbHOCTH HAyYHO-TEXHUUECKOTo Mporpecca. OnrucaHsl MHOXKECTBA MPOU3BOICTBEH-
HBIX (DYHKIIMH, yYUTBHIBAIOIINX HAYyYHO-TEXHHUYECKHH Iporpece, HelTpaibHbIi 1o Xukcy, Xappony u Conoy. [Ipusenena
knaccudukanms Cato — bekmMana HEHTPaIbHOCTH HAYYHO-TEXHUYECKOTO Tporpecca yisl JMHEWHO-0THOPOIHBIX MPOH3-
BocTBeHHBIX (yHKIMH. Kitaccudukauns Caro — bekmana 00001meHa 1 10M0IHEHa HOBBIMH YCIIOBHSMH HEUTPaIbHO-
CTH HayYHO-TEXHHUYECKOTO IMporpecca Ha oOMMi ciydyai aHaTUTHYSCKOTO 3aaHus THHAMHYECKOHN MPOM3BOICTBEHHON
¢byHkmu. PaccMoTpeH psz cilydaeB HEHTPATbHOCTH HAyYHO-TEXHHUYECKOTO MPOTpecca, OCHOBAHHBIX HAa MHBAPUAHT-
HBIX 3aBUCHUMOCTSIX MEXIY TpeMs dKOHOMHKO-MAaTeMaTHUYECKUMHU XapaKTePUCTUKAMH TUHAMUYECKOM MPOU3BOJICTBEH-
HOW (DYHKIIMH: 3JTACTHYHOCTHU BBIMYCKa 110 KaITUTAJY, JaCTUYHOCTH BBIIYCKa 110 TPyAy ¥ (OHIOBOOPYKEHHOCTH Tpyna
(ponmootTmaue, MPOM3BOAUTEILHOCTH TPY/a, CPEAHEH oTaade 0000meHHoro pecypea). [1o cTarncTHUecKM JaHHBIM 32
1990-2018 rr., 11t MOEIUPOBaHMS YIKOHOMHIUYECKOTO pocTa Pecnyonuku benapyce pazpaboTana Moienb JHHAMIYECKON
MIPOU3BOJICTBEHHON (DYHKITUH, YUUTHIBAIONIAS HAYIHO-TEXHUICCKHI IPOTpece, HeUTPaIbHBIH 110 XUKCY.

Kniouegvie cnosa: HayuHO-TEXHUUECKUH TPOrpecc; NPOU3BOACTBEHHAs (DYHKIHS; HEUTPAILHOCTh 110 XHKCY; HEH-

TpaJIbHOCTB 10 Xappoy; HelTpanbHOCTh 0 Comoy.
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SATO — BECKMANN CLASSIFICATION OF ACCOUNTING
FOR TECHNOLOGICAL PROGRESS: GENESIS, GENERALISATION,
AND EXTENSION

G.A. KHATSKEVICH", A. F. PRANEVICH"
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In this paper, we consider inverse problems of identifying dynamic aggregated production functions from given
conditions of neutrality of technological progress. Sets of production functions with Hicks neutral technological progress,
Harrod neutral technological progress, and Solow neutral technological progress are described. The Sato — Beckmann
classification of neutrality of technological progress for linear-homogeneous production functions is given. The Sa-
to — Beckmann classification is generalised for general case of dynamic production function. Also, we supplemented the
Sato — Beckmann classification with new conditions of neutrality of technological progress and obtained the corresponding
forms of dynamic production functions. Using dependencies between three economic and mathematical characteristics of
dynamic production function (elasticity of output with respect to capital, elasticity of output with respect to labour, and the
factor proportions, the output-capital ratio, the output-labour ratio, the average product of generalised factor), we obtain
new cases of neutrality of technological progress. By statistical data for 1990-2018, we built the dynamic production
function with Hicks neutral technological progress for modeling the economic growth of the Republic of Belarus.

Keywords: technological progress; production function; Hicks neutrality; Harrod neutrality; Solow neutrality.

BBenenue

Haunnas ¢ 1920-x rT. necnenoBaTeny NbITAINCH MOHATh, B UEM COCTOUT HAay4YHO-TEXHUYECKUH Mporpece
(HTII) ¢ Touku 3peHus] MaKpO3KOHOMUYECKOH TMHAMUKH, KaKHE SKOHOMHUYECKUE MOKA3aTeI OH OCTaBIIsET
HEU3MEHHBIMH (HEHTpalbHBIMH, HHBAPHAHTHBIMH) BO BpEMEHH, a Kakue n3MenseT. OHa u3 NepBbIX KJIACCH-
tukarit HTTI 6s01a mpeioskena B 1920 1. mpodeccopom Kemopumxckoro yausepcurera A. C. [Tury B pabote
«OKOHOMUYECKAs TEOPHSI OIIarOCOCTOSIHUS | «...H300pETEHUS! MIIM HOBOBBE/ICHHS, yMEHBIIAIONINE OTHOLLICHNUE
KanuTaja K Tpydy B TOM OTpaciu, Iie OHU BHEAPSIOTCS, OyIyT KamuTaaocOeperanMy, 1300peTeHUs WIn
HOBOBBEJICHHS1, YBEIIMUHMBAIOIINE 3TO OTHOILLIECHUE, — TPYIOCOEpEeraoyMy, a 1300peTeHNs NI HOBOBBEICHNS,
OCTaBJIAIONINE €T0 HEM3MEHHBIM, — HeHTpansusiMmy» [ 1, p. 719]. B 1932 1. Jlk. P. Xukc B kuure «Teopus 3a-
paOdOTHOM IIIaThD», MpoaHaIu3upoBaB pazpadboranHbiil A. C. [lnry noaxon, moasepr ero KPUTHUKE U IPEIIOKHIIT
CBOIO KJIacCU(HUKALNIO, OCHOBAaHHYIO HAa N3MEHEHNH C TEUCHUEM BPEMEHH MIPEACTIbHON HOPMbI TEXHUUECKOTO
3aMereHust (pakTopoB npou3BozAcTBa: «Eciu paccmarpuBarh 1Ba (Gaxropa, Tpyd U KalluTall, TO H300peTeHUs
MOYKHO KJIACCU(HULIUPOBATH B COOTBETCTBHH C TEM, YBEJIMUUBAIOT JIU OHH, OCTABIISIOT HEU3MEHHBIM JIN0OO YMEHb-
LI1a10T OTHOLICHHUE NPeeNIbHON MPOU3BOANTEIBHOCTH KaITUTAaJa K IPEIeIbHON TPOU3BOANTENILHOCTH TPY/a 10
CPaBHEHHIO C €€ EpPBOHAYAIBHBIM COCTOSIHMEM. Takue n300peTeHus OyneM Ha3bIBaTh TPYA0CcOeperaoum,
HEUTpaNbHBIMA U KallUTaJI0COepEeTaoMMU COOTBETCTBEHHOY 2, p. 121-122]. [lanee JIx. B. PoOuHCOH B cBOCH
MoHorpaduu «Ouepky Mo TEOPUH 3aHATOCTH» IPU 00CYKIECHUH BIMSHUS TEXHOIOTUI Ha TOJIOKEHUS 100~
CPOYHOT'O paBHOBECHsI B TEOPUH 3aHATOCTH NpuMeHsia kiaccudukanuio HTII Xukca npu 1ononHuTeIbHOM
yCIIOBUH: «(HOHIOBOOPYKEHHOCTh TPy/a SBISETCS BEIIMYHMHON MOCTOSHHOW» [3, ¢. 96-97]. B manpHeitmem
naHHas Moaudukanus onpeaenenus HerpansHoctn HTII mo Xukcy momyuniia mupokoe pacpocTpaHeHne
(cm., Hanpumep, [4—10]) u celiuac B HAyYHOU JTUTEpATYPE UCIIOIB3YETCS B KAYECTBE OCHOBHOTO ITOHSITHSI.

Wnes eme oguoit xnaccudukarmuu HTII Ovina 3amoxkena P. @. Xappomom B pernensun [11] Ha KHHUTY
Jx. B. PoouHcoH «O4epKu 1Mo TEOpHH 3aHATOCTH [3] ¥ MTO3IHEE B PACITUPEHHOM BHJIE TIPEACTaBIIEHA B €T0
MoHorpaduu «K nmuHampuyeckoil skoHOMUYEeCKord Teopum» [12, p. 22-27]. IlogpoOdHOMY U TITyOOKOMY W3-
YUEHHIO BOIIPOCOB MCTOPUH BOZHUKHOBEHHUS U CTaHOBIJICHUS MOHATHA «HeWTpansHOocTh HTII mo Xappony»,
a TaKk)Ke BO3MOXKHOCTH €T0 HCIOIb30BaHUS B TEOPUH SKOHOMUYECKOI0 pOCTa (Yepe3 AUCKYCCHUHU U TIEPETIUCKY
P. ®. Xappona c sxonomucramu H. Kanmgopowm, P. @. Kanowm, /. M. Keitacom, Jx. B. Poouncom, I1. Cpadda,
P. JIxx. XoyTpu u np.) mocssmiena padbora mpodeccopa . becomu [13].

Ionarue «uenTpansHocTs HTII o Conoy», KoTopoe SIBISETCS] CAMMETPHYHBIM [TO OTHOIIEHUIO K TTOHATHIO
«uentpansrocts HTII mo Xappomay», Obls1o BBEICHO M UCIIOJIB30BAaHO B padOTe aMEPUKAHCKOTO SKOHOMHUCTA
P. M. Conoy [14].

'3n1eck u nanee nepeson Hamt. — I X, A. I1.
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Bexu cranosnenus u pazsutust reopun HTTI, ero BiusHue Ha 5KOHOMUYECKHUI POCT, @ TAKXKE 0030p HAyYHOU
JIUTEPATYPhl IO ATOMY HANpPAaBICHUIO MpUBEIACHBI B MOHOTpadusx [7—10; 15]. B HacTosiee BpeMs 3KOHO-
Muko-mMatemarndeckuii ananu3 HTII HanGosee momHO POBOIUTCS C IIOMOIIBIO0 TEOPUH TIPOU3BOICTBEHHBIX
bynaknwmii [8; 16; 17].

PaccmoTpuM muHAMHYECKYIO arperupoOBaHHYIO MPOU3BOACTBEeHHYIO (pyHKIHIO (I1D)

Y=F(K,L.1), (1)
rae Y — BBIIYCK IpOAyKuuu, K — xanurai, L — Tpyq, ¢ — IapaMeTp BPEMEHHU U3 YHCIOBOIO Jiyda R, = [O; +oo),

Ka)XJ10e 3HaueHUe KOTOPOro BhIpaxkaeT omnpeneneHHblil yposenb HTIL, a Heorpuuarensuas ¢GyHkuus £ sB-
JsieTcs JIBaK/bl HEMPEPBIBHO AubdepeHupyemMoil Ha MHOkecTBe D =G X R,, SKOHOMHYECKas 00JacTh

GcR.={(K,L):K>0,L>0}.
Kaxnas uz nuaamudeckux apyxdaxropusix [1D (1) xapakrepuzyercs psaaoM SKOHOMHUKO-MaTeMaTHIeCKHX

nokaszarenei [16, c. 47-77; 17, c. 14-31].
1. Cpeousis npouzeodumenvrocms kanumania (mpyoa)

_F(K,L) F(K,L)

ary (1)~ 20 L )= EE))

L

MOKAa3bIBACT CPEIHION0 OTAAUy KaXJIO0U SAUHUIBI KanuTana (Tpyaa) npu 3aaannoM yposue HTTI.
2. [Ipedenvras npouzeooumenvHocms Kanumaia (mpyoa)

i ()-8 E) )= 252

MPUOIMKEHHO TIePEeIacT, Ha CKOJIbKO U3MEHHUTCSI 00BhEM BBINTyCKa MPOIYKIIMU B CIIydae UCIIOIb30BaHUS J0-
MIOTHUTEIHHON SIMHUIBI KanuTana (Tpyaa) U HeM3MEHHOTO KOJIMUECTBA TpyAa (KamuTalia) IpHu 3aJaHHOM

yposne HTIIL.
3. Dnacmuunocms 6ublnycka no Kkanumaiy (mpyoy)
MPy (F) K JF(K,L) MP, (F) L 0F(K,L)
B (F)= ] = ()= S =
AP((F) F(K,L) 0K AP (F) F(K,L) oL

npu 3aganHoM ypoHe HTII npubnmkeHHO mpeacTaBisieT, Ha CKOJBKO MPOLEHTOB U3MEHHUTCSI 00BEM Mpo-
JOYKIWW TIPU U3MEHEHUH KanuTana (Tpyaa) Ha 1 % 1 HeM3MEeHHOM KOJIMYeCTBE TpyAa (KamuTana).
4. Drnacmuynocmv npoU3BOOCMEa, Ul INACMUYHOCTL GLINYCKA NO MACUMAOY NPOU3800CmEd

. t 0F (tK, tL

E (F ) = lim ( )
-1 F(tK,tL) ot

IIpU 3aIaHHOM YPOBHC HTII HpI/I6J'II/I)KCHHO IMMOKa3bIBACT, HA CKOJILKO MPOICHTOB U3MCHUTCA 06’[>€M BbIITYCKa

MPOLYKIMH, €CJIM MaclITad HCIOIb30BaHus (PaKTOpOB U3MEHUTCS Ha | %.
5. llpedenvhas nopma mexnuueckoz2o 3ameujenus (mpyoa Kanumaiom)

J0F(K,L) oF(K,L
MRTS, (F)= (aL ): gK )

=Ey (F)+E,(F)

seisiercst st 11D (1) xapakTepucTHKO#N repBoro nopsijaka (OTHOCUTEIIBHO MPOU3BOJIHBIX) U MPHU 33JIaHHOM
ypoBHe HTII mpuGnmxeHHO TIOKa3bIBaeT, Ha CKOJIBKO MPOIEHTOB HYKHO YBEJIMYUThH MIIU YMEHBIIUTH TIPU-
MEHeHHue KanuTaia K Mpu yMeHbIICHUU win yBenuueHuu Tpyaa L Ha 1 %. [paduuecku xe XxapakTepucTuka
MRTS npencraBiseTcs: TAHTCHCOM yIvla HAKJIOHA KacaTeNbHOU K n30kBaHTe 11D B Touke, yKas3blBaOIIEH He-
00XoarMbIe 00bEMBI TP/ ¥ KaluTalla JUist IPOU3BOJICTBA 33IaHHOTO 00beMa npoayKiuu. [lpeaensHas Hopma

1
~ MRTS, (F)

6. Inacmuunocms 3ameujenus no Xukcy (3ameujenus mpyoa Kanumaiom)

”’m (AMRTS, (F) _ ”““(]L()

K " MRTS,((F) ~ dinMRTS,(F)
L

TEXHUYECKOTO 3aMeIIeHNs (3aMelIeHust kanurana Tpyna) MRTS, (F )

o(F)= npu F(K, L, t)=const
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npu 3aganHoM ypoBHe HTII mpuOnmkeHHO MOKa3hIBACT, HA CKOJIBKO MPOLIEHTOB U3MEHHUTCS (HOHIOBOOPYKEH-
HOCTB Tpyaa kK = Za €ClIM IIpeielbHas HopMa TeXHudeckoro 3amemenus MRTS, (F ) n3Menured Ha 1 %.

IIpennonaraercs, uro HTII Bo3nelicTByeT Ha BBEACHHbBIE SKOHOMUKO-MAaT€MATUYECKUE XapaKTEPUCTUKU
IIPOM3BOICTBEHHOTO MPOLIECCa M MPUBOJUT K UX M3MEeHEeHHI0. OCHOBOM /17151 KilacCHU()MKAIIMU PA3TIMYHBIX TUIIOB
HTII saBisieTcst cOXpaHeHUE BO BPEMEHH OIPENEIEHHBIX 3aBUCUMOCTEH MEXKY dTUMHU XapaKTEPUCTUKAMU.
Crnenys [15, c. 233], HTII Oynem Ha3bIBaTh N-HEHTPaIbHBIM, €CITH MPU HEKOTOPOH PyHKINNA N UMEET MECTO
TOXKAECTBO:

N(AP;,AP,, MP¢, MP,, Ey, E;, MRTS, ., 6, k)=0. ()

Tax, npu N, = MRTS,x —h(k), N, = MPy —h(AP;) nu Ny = MP, — h(AP,), tne h — nexoropas QyHKuus,
nomyuaeM HTII, neitrpaneusiii o Xukcy [2, p. 121-122; 7, ¢. 434], Xappony [12, p. 22-27; 7, c. 435] u Co-
noy [14; 15, c. 235] coorBercTBenHO0. Hampumep, nunamudeckas [1d Ko60a — [lyraca — TunOeprena [18]

Y=aK®Pe, a>0, o, B,y £0, 3)

yuutbiBaeT HTII, onHOBpeMeHHO HeWTpanbHbIi o Xukcy, Xappoay u Conoy, Tak Kak Il Hee npeaeiabHas

HOpMa 3aMereHus Tpyaa karutaioM MRTS, . (Y) = —k, a npenenbHbIe IPOU3BOAUTEILHOCTH KAIUTAJIA M TPYIA
LK o

MPy (Y)= 0Py (Y) u MP,(Y)=PBAP,(Y).
OO6muit Bu1 arperupoBaHHbIX AuHaMudeckux I1®D, yautsiatonux HTII, nefiTpanbusiii mo Xukcy, Xappo-

ny 1 Coloy, OMUCHIBAIOT TEOPEMBI 1 1 2, a KITacCU(pUKAIUS THIIOB YKOHOMHYECKOTO Pa3BUTHS MPECTaBICHA
B TaoOm. 1.

Teopema 1. /Junamuueckas acpecuposannas 1@ (1) yuumeieaem:

1) HTII, netimpanvhwiii no Xuxcy, moeoa u moivko mozod, Ko2oa ee MOJICHO NpedCcmasums 6 aHaiumuye-

ckom sude [19]Y = (I)(‘I‘(K , L), t) , 20e © — nexomopas HeompuyamenbHas HenpepvigHo Ougpepenyupyemas
@yuryus nepemennvix Y u t, a ¥ — aunetino-oonopoonas nenpepuolsno ouppepenyupyemas yuxyus,

2) HTII, netimpanvhusiii no Xappooy, mozoa u moibvko mo2od, K020a ee MOWCHO NPedcmasums 8 AHAIUmuYe-
ckom guoe [20]1Y = D (K , ‘I‘(L, t)), 20e ® — nexomopas HeoMpuUYaAMenbHdasl TUHEHO-00HOPOOHAS HeNPePbIBHO
ougppepenyupyemas gpynurxyus nepemennvix K u Y, a ¥ — nenpepuvisno oughghepenyupyemasn ¢pynxyus om L u t;

3) HTII, netimpanvnuiii no Conoy, moaoa u moivko moeod, K020a ee MOHCHO NPeOCmAagumy 6 aHaiumue-
crxom 6uoe [19]Y = (D(‘I’(K ot ),L), 20e ® — nekomopas HeompuyamenbHas TUHEUHO-00HOPOOHAS. HeNPEPbIEHO
oughghepenyupyemas gpynrxyus nepemenuvix VY u L, a ‘¥ — nenpepuwieno ouppepenyupyemasn ynxyus om K u t.

Hanpumep, onnopoanyio crenenu o+ 1P Ko66a — dyrnaca — Tunbeprena (3), yuursiBaromryro HTTI,

HelTpanbHbI o Conoy, Mo TeopeMe 1 MOXKHO TPEACTaBUTh KaK CIOXKHYIO0 (DYyHKIHIO BUAa (3) ¢ BHEIIHEH
BT
nmHeiHo-oHOposHO#H QyHkimedt @ (W, L)= a¥'"PLP u BryTpenneit bynkimeii Y(K, t) =K' PP,

B cirygae xorma [1® (1) sBriseTcs TMHEHHO-OMHOPOIHOW, U3 TeopeMbI 1 cremayer Teopema 2.
Teopema 2. Jlunetino-oonopoonasn ounamuueckas 1@ (1) yuumeoieaem:
1) HTII, netimpanvnviii no Xuxcy, eciu u moavbKo ecii OHA Modcem 0bimb npeoCcmasiend 8 AHAIUMUYecKoll

¢opme (cm., nanpumep, [5]): YzA(t)(I)(K, L);

2) HTII, nelimpanvuuiii no Xappoody, eciiu u moavKo eciiu OHa Modicem Oblmb NpeoCcmasiena 8 aHaiumuye-
ckotl popme [21;4]: Y = CI)(K, C(t)L);

3) HTII, neiimpanvnvii no Conoy, ecau u moasKo eciu OHa Modicem Oblimb nNpeocmagiena 6 Anaiumuyeckoll
¢opme (cm. [5]): Y = q)(B(t)K ,L), 20e ® — neompuyamenvuas TUHEUHO-00HOPOOHAsL HENPePbI8HO Oughe-
penyupyemas Qyukyus, a cmpozo sozpacmarouwgue @ynkyuu A, B u C maxue, umo A(0) = B(0) = C(0) =1 ecmo
unoexcor HTII.
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Tab6nauna 1
Kaaccnpuxanus tunos HTTI
Table 1
Classification of types of technological progress
ITo Xuxcy [To Xapponmy [To Comnoy
Tun HTTI (5 = const) (K = const] (z = const)
L K L
Tpynoemkuit 9, MRTS 1 (Y)>0 9, MP (Y)<0 9, MP,(Y)>0
HeiirpanbHbiii d,MRTS 4 (Y)=0 9,MP, (Y)=0 o,MP, (Y)=0
Kanuranoemxuit o, MRTS,; (Y)<0 d,MP; (Y)>0 9,MP; (Y)<0

IIpumeuanue. Yepes 0 , 0003HaYeHa yacTHas Npou3BoaHas 1o napamerpy £ HTTIL.
U cTouHuk: coOcTBeHHas pa3paboTka 1Mo Marepuanam MoHorpadwuii [7, c¢. 433-442; 8, c. 83-91].

s nunerino-onHOponHbIX nuHaMudeckux [1D (1) B [5] P. Cato u M. bekmaH B 3aBUCHMOCTH OT UHBapH-
anTHOCTU oTHOCUTENBHO HTII paznuyHbIX COOTHOMIEHUI MEK/ly OCHOBHBIMH YKOHOMUKO-MAaTEMATUYECKUMU
xapakrepuctukamu [1® BBenu BceBO3MOKHBIC onpenencHus N-aerrpansaocta HTII (pacecmoTpenst 15 ciy-
YaeB) U MOTyYHITH COOTBETCTBYIONINE UM aHATTUTHYECKHE MTPEICTABICHUS JINHEHHO-0THOPOTHBIX THHAMUYE-
ckux [1®D. [IpuBenennas knaccuduranus pasnuaabix Tunos N-uertpansHoctu HTII 6pu1a anpobupoBana Ha
craructnyeckux ganubix CLIA, Anonun u ['epmannu [22]. AHanutnueckue GopMbl TMHEHHO-OAHOPOTHBIX
nuHaMudeckux [1D, KoTopble OAHOBPEMEHHO YUUTHIBAIOT Pa3Hble THIIBI N-HEHTPaTbHOCTH 10 KiIacCH(PUKAINN
Caro — bexmana, ObITH BEIZICIICHBI B [23].

B nanno# pabote THIBI HEWTpanbHOCTH MO Kiaccudukannu Cato — bexkmana 060011eHbI Ha cllyyaii, Korna
[1® Heobs3aTeNBHO SBISAIOTCS JIMHEHHO-ONHOPOAHBIMH. PaccMoTpeHsl Takke cirydan HerrpanbHoctd HTII,
HE YYTEHHBIE B 3TON Kiaccudukanui. Cmocod HaXOXKICHUS aHAIUTHISCKUX BUIOB nuHammudeckux 1D (1)
OCHOBAH HA PELICHUH YPAaBHEHUH B YaCTHBIX MPOU3BOJHBIX IIEPBOTO MOPSIIKA METOAOM XapaKTepuCcTUK. CTaThs
MPOAOIDKAST UccienoBaHus [24—28] 1o BhIICICHHUIO aHANUTHYECKUX KitaccoB [1D, obnanaronux 3ajaHHBIMU
9KOHOMMKO-MaTeMaTH4eCKUMH XapaKTepUCTUKAMH.

Knaccupukanusa Caro — bekmana, ee 00001eHue U 10M0JTHEHUE

HauGonee nonnas knaccuukanus pazanaabix Tunos N-veirpansanoctu HTII nposenena P. Cato u M. bek-
MaHoM B 1968 1. [5] g nuneitHo-onHOpoaHBIX [1®D (1) B 3aBUCHMOCTH OT pa3IUYHBIX IByX 3KOHOMUKO-MaTe-
MaTHYECKUX XapaKTEPUCTHK, YIIOMSHYTHIX paHee U BXOJSIINX B yclI0BHE CBsI3H (2). Tumbl N-HeHTpaabHOCTH
HTII u ananutuueckuii Buj auHeitHo-onHopoaHoi [1O F (K, L, t) npencrasieHsl B Ta0. 2. B tunax HTII
6,7, 11 u 12 nnsa [1® F 3anana B HesiBHOM (opme, a B Turie 15 F He 3aBucuT ot napamerpa ¢ HTII.

Tabnuma 2

Kaaccupuxanus Caro — bexkmana neiitpansnoctu HTII pust iuneiino-onnopoaubix [P

Table 2

Sato — Beckmann classification of neutrality of technological progress
for linear-homogeneous production functions

Tun

o Tun N-uelitpansnoct HTIT Anamutnueckuii Buj [10
N-HelTpambHOCTH

HTII, neiitpanbHbiil 1o XUKcy

L

MRTS,, (F):h(Ej F(K,Lt)=A(1)®(K, L)

HTTII, neitrpanbublii mo Xappoy

MPK(F)=h(1§) F(K, L,t)=®(K,A(r)L)
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OkoHuaHue Tabu. 2
Ending table 2

Tun
N-neliTpansHOCTH

Tun N-ueitpansnocta HTII

Ananurtnueckuit su [1D

HTTI, neitrpansusiii mo Comoy

3 MP, (F) = h(%) F(K,L,t)=®(A(r)K,L)
4 MP, (F)= h(zj F(K.Lt)=®(K,L+A(1)K)
5 MPy (F)= h(zj F(K,L,t)=®(K+A(t)L,L)
HTII, neitrpanbublii 1o aHTH-XHKCY [
6 MRTS,, (F)=h(1§j (p(%j+%=A(t)
HTTII, neitrpanbublit o antu-Xukey Il
7 MRTS, (F):h(%) ‘P(%)Jf—:/l(f)
g MP, (F)= h(£) F(K, L 1) = A(1)K+®(K.L)
9 MPy (F)=h(§) F(K, L t)=A(t)L+®(K,L)
dx
L dy
0 c(F)=h(1§) E_A(t)expjy—B(r)expjh(y)dyy=1F<
y
K ox dz
12 G(F)=h(%j - =4(0) P,[Z_B(t)expj-h(z)dz =r
13 o(F)=h(MRTS, (F)) F(K, L’t)=A(t)Kepr#;(t)x) "
HTII, neitrpanbusiit mo Cato
14 o(F)=h(E, (F)) F(K,L,t)=®(A(t)K,B(t)L)
15 MPy (F)=h(MP, (F)) wer HTII

IIpumeuanue. 3gech i 1 ¢ — IPOU3BOIBHEIE HENIPEPHIBHO qupdepentmpyemslie Gynkmy, ' n @ — HeoTpunareIbHbIe THHEHHO-
OJTHOPOJHBIE HenpepbIBHO auddepenuupyemsbie Gpyakunu, 4 u B — unnexcst HTTL.
NcTouHuK: cOOCTBeHHAs pa3paboTKa Ha OCHOBaHUH [5].

B xnaccudukanum Cato — bekmana 0co60 oTMeTHM KoHIemuio HeirpansHocty o Caro (tunm HTIT 14
B TaOJI. 2): QIIACTHYHOCTh 3aMEIEHHS TPYy/a KalMuTajloM HE M3MEHSETCSl ¢ TeUYCeHHEM BPEMEHHU NpH (QUKCH-
POBaHHOM 3JJaCTHYHOCTH BblyCcKa 110 Tpydy. Januslii Tun HeiTpansHoct HTII onuckiaercs 11® Buna
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F(K, L, t)z dD(A(t)K, B(t)L), KOTOpas orpejaeNser Kanutano- u Tpyronodasistommii HTIT [9, ¢. 107].
B cnyuae, korna nnaekcsl HTII, yBenuuuBaronye Karnurain U TPy, PaBHBI, T. €. A(t) =B (t), 0JIy4aeM Ipo-

aykroyBenmuuBatomiit HTTI. A eciu npeanonoxuts, 4ro uaaexe HTIT A(t) =1 (unnexc HTIT B (t) =1), 10

nonyuum Tpynoaobasstonuii HTTT (kanuranogo6asisitonmii HTIT). Takum oOpazoM, BEpHO clenyrolee
YTBEPKJICHHE O CBSI3U MEXK]Ty ITOJIX0/10M, OCHOBAHHOM Ha yueTe aBTOHOMHOTO0 Ak30reHHoro HTII, u HeliTpass-
voctssmu HTTI mo Xukcy, Xappony u Comnoy.

pennoskenne [10, c. 74—75]. Ilycts nuHamudeckas arperupoarsas I1® (1) muneitHo-omnoponHast. Torma
HUMEIOT MECTO CJICAYIOIINE YTBEPKACHUS:

1) HTII siBnsieTcst HERTpabHBIM TI0 XHKCY B TOM U TOJIBKO B TOM CITydae, KOT/la OH ITPOYKTOYBEININBAO-
I

2) HTTI siBnsiercst HeWTpalibHBIM IO Xappoy TOTJa M TOJIBKO TOTJA, KOTJa OH TPYI0A00aBIsIONIHNI;

3) HTII siBnsiercst HeWTpanbHbIM 110 COJI0Y, €CITU M TOJBKO €CIIM OH KalTUTalI000aBIIS IO,

O06006muM mepBwIe AeBAThH THIOB HelTpansbHOoCcTH HTII B kaccudpukamuu Caro — bekmana (Tab6m. 3) Ha
cirydaid, korma [1® HeoOs13aTeTbHO THHEHHO-0THOPOIHAS, T. €. Ha OOIIWH ciTydaii 3aganus nuHammaeckoit 11D,
a Takke 100aBuM psp cirydaeB N-HelitpansHocTeid HTII (tumer 16—18 B Tabm. 3), paccMOTpeHHBIX B Oolee
no3aneii padore M. bekmana [19].

Tabnunma 3

O0o6mennas knaccupuxanusa Caro — bexkmana nelitpaasnocru HTTI
Table 3

Generalised Sato — Beckmann classification of neutrality of technological progress

Tun N-aeWTtpamuzanuu Tun N-ueittpansaoctu HTTI Anamutnyeckuit sug [1D

HTII, neitrpansublii 1o Xukcy

MRTS,, (F)= h(é) F(K,Lt)=¥(®(K,L),1) [19,c. 12-15]

HTTI, neiirpanpHubiii no Xappoay

= 20
? MPK(F)zh(z) F(K,Lt)=®(K,¥(L,1)) [20]
K
HTII, neiirpanbuelii no Conoy
. MPAF):h(%) F(K,L,t)=®(¥(K,)L)[19,c. 9-11]
4 MPL(F):h(]%j F(K.L.1)=®(K. L+ K¥(K.1))
5 MPK(F):h(%j F(K L 1)=®(K+L¥(L1)L)

HTII, neliTpasibHblil 10 aHTU-XUKCY |
6 Y Ll P (F,1)=0
MRTSy; (F)= h(l?) k) rTV=

HTTI, neiirpanbuslil no antu-Xukcy 11

7 MRTS, , (F)= h(%) @(%)+§+ w(F.1)=0
g MP, (F)= h(}éj F(K, L 1)=®(K, L)+ ¥(K. 1)
9 P, (F)zh(%) F(K, L 1)=0(K,L)+¥(L.1)

10
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OkoHuaHue Tabu. 3
Ending table 3

Tun N-HedTpanuzanuu

Tun N-umeiitpansnoctu HTIT

Amnamutnaeckuid Bug [1D

16 L-MP,(F)=h(F) F(K, Lt)=¢(Ly(K,1))[19,¢. 5-7]

17 E, (F)=h(L) F(K,Lt)=9(K,t)y(L)[19, c. 8-9]
HTTII, neitrpanbubiii no bekmany

18 G(F)zh(%MRTSKL (F)) F(K,Lt)="(®(A(t)K,L))[19, c. 15-19]

19 L~MPL(F)=h(%j F(K,L,t)=®(K,InL+K¥(K,1))

20 L-MP, (F)=h(L) F(K. L.t)= o(L)+ y(K.1)

21 L-MP,(F)=h(K) F(K,L,t)=h(K)InL+¥(K,1)

22 K-MPy (F)=h(F) F(K, Lt)=¢(Ky(L,1))

23 K MPK(F)—h(E) F(K,L,t)=®(InK +L¥(L,7)L)

24 K-MP(F)=h(L) F(K,Lt)=h(L)InK +¥(L,1)

25 K-MP, (F)=h(K) F(K,L,t)=0(K)+y(L,1)

26 E,(F)=h(K) F(K,L,t)=Y¥(K,t)exp(h(K)InL)

2 5,(F)=H{ 5] Pk o) =0 & Juik.n

28 E, (F):h(%) F(K,L,t)=®(¥(K,1)L)

29 E, (F)=h[£j F(K,Lt)=K-y(lnL+¢(K,1))

30 Ex (F)=h(K) F(K, L.t)=(L.1)- w(K)

31 Ey(F)=h(L) F(K,L,t)=¥(L,t)exp(h(L)InK)

2 £ (7)=H{ %) (K.t} =o & (2.

33 Ey (F)=h(%) F(K,L,t)=®(K,¥(L,t))

34 EK(F)=h(%) F(K,L,t)=L-y(InK +¢(L,1))

Ipumeuanmne. 3uech h, @, Y, F'u ¥ — nponsBoibHbIe HenpepbIBHO M depenHnnpyemblie pyHkunu, ® — HekoTopast TMHEHHO-

oIHOpoHAas HenpepbiBHO auddepenumpyemas pyHkms, A — uanexc HTTL.

M cTounuk: codctBeHHas pa3padbotka; s TunoB HTIT 1-3 u 1618 ucnionszoBans! pesynsTatsl [19; 20].

11
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Hosbie tumebl (19-34 (cm. Tabun. 3)) N-ueitrpansnoctn HTIT ocHOBaHBI Ha QYyHKIIMOHALHON CBSI3H MEXKTY
OJTHOW WJIM IByMsI DKOHOMHUKO-MaTeMaTnieckuMu xapakrepuctukamu [1®D (1). [Ipu sToM ams ycTaHOBIEHUS
ananutnueckux Gopm I1D, coorsercTBytomux N-ueirpansHoctu HTIL, ucnons3yem MeTon xapakTepuCTHK
pelieHns ypaBHEHUH B YaCTHBIX MTPOU3BOIHBIX.

Paccmotpum psig TunoB N-ueitrpansaocta HTTI, ocHOBaHHBIX HA HMHBAPHAHTHBIX 3aBUCUMOCTSX (2) MEXKIY
TpeMsi SKOHOMUKO-MaTeMaTudeckuMu xapakrepuctukamu [1D (1): 3macTUYHOCTBIO BBINTyCKa 110 KaIIUTaLy

E, (F ) , ITACTHYHOCTHIO BBIITyCKa 110 Tpyny £, (F ) 1 (poHIOBOOPYKEHHOCTHIO Tpy/Aa ((POHIO00THAYEH, TPO-

M3BOAMTEIILHOCTBIO TPY/a, CpeiHel oTaadeit 0000menHoro pecypca). HTII siBisiercs:
1) TEP -neiimpansnoiv (Total Elasticity of Production), eciiv 51aCTHYHOCTb IIPOU3BONICTBA £ (F ) =Ey (F ) +
+E, (F ) HE M3MEHSETCS C TeUEHHUEM BpPEeMEHH NpHU (UKCUPOBAHHOW (OHIOBOOPYKEHHOCTH Tpyaa, T. €.

K
E(F) = const npu — = const;
L
2) TEP,-netimpanbHbim B Cllydae, KOT/a ATacTHYHOCTh IPOU3BOACTBA £ (F ) C TeUEHHEM BPEMEHH OCTaeTcs
. . Y
npexHel npu GUKCHPOBaHHON GoHAO0OTAAYE, T. €. £ (F ) = const npu v const;
3) TEP,-netimpanvhwim, €CIH 3NACTUYHOCTD E (F ) HE M3MEHSETCs C TeUCHHEM BPEMEHH Ipu (PUKCHPO-
. Y
BaHHOMN NPOM3BOANTENBHOCTH TPYAa, T. €. E(F)= const npn T const;

4) TEP ,-neiimpanbHbim, €CIV 3HAYEHUE MACTUIHOCTH IPOU3BOACTBA £ (F ) COXpaHsSIeTCs C TSUCHUEM Bpe-
MEHU IIpH PUKCUPOBAHHOM Cpe/THEH oTaue 0000IIEHHOTO pecypca (B KauecTBe Takoro 0000IIEHHOT0 pecypea

yalle BCEro paccMaTpuBaeTcst cebecTonMOCTh IPoLyKimm), T. €. E (F) = const npu = const (o, B> 0).

oK +BL

Anamutuyeckue Buasl [1® (1), yunrsiBaromue 7EP—-TEP,-neiitpansubie HTII, onuceiBarorcs cienyro-
LIIUMH YTBEPKIECHUSMH (CM. TeopeMbl 3—6, ciaeacTsus 1 u 2).

Teopema 3. Junamuueckas I[1D (1) yuumevieaem TEP -neiimpanvneii HTII mozoa u monsko mozoa, ko2oa
ee MOJICHO NPeoCcmasumy 8 AHATUNUYECKOM GUOE

F(K, L,t):\}f[% tjexp(h (%)hm), 4)

e0e Y — nexomopas HeompuyamenvHas HenpepvlieHO Juddepernyupyemas QyHKYusL.
HoxkaszarenbcTBo. [lo onpenenenuto TEP,-weiitpansaocty HTII nmomyuaem, uto I1® (1) yuntsiBaet
TEP,-uevitpansabiii HTII, ecnu 1 ToJIbKO €clin IpU HEKOTOPOH HempepbIBHO AnddepeHuupyeMoit GpyHKunn

K
h ©MeeT MecTo TOXAecTBO F (F ) =h (fj

Heobxooumocms. 1lycts I1® (1) yuursiBaer TEP,-neiitpansubiii HTII. JlokaxeM, 4To AMHAMHUYECKYIO
[1® (1) MoXHO TIpEeCTaBUTEL B aHAIUTHUIECKOH hopme (4). I 3TOTOo pemmM ypaBHEHHE B YACTHBIX ITPOM3-
BOJTHBIX [IEPBOTO MOPSIIKA

Koy F+La,F= Fh(f) 5)

C XapaKTepUCTUUECKON CUCTEMOM
dK dL dt dr
K L 0 Fh( K )
L
dL dL

K
N3 ypaBHenuit d?K = T I/IT =% HaXOJIUM TEepBbIE MHTETPaJIbl T Ciu t=C, cucremsl (6), rae C,

n C2 — IMPOU3BOJIbHBIC HEOTPULATEIIbHBIC BEMIECTBEHHBIC ITOCTOAHHBIC.

12
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dr

K
1)
. —h(C
JiensieM TepBbId nHTerpan F - L = Gy, mm F-L =C;, rae C, — npou3BONIbHAS HEOTPUIIATEIbHAS
BEIICCTBEHHASI TOCTOSIHHAS.

W3 o6bikHOBEeHHOTO AMpdepeHInanbHOro ypaBHeHHST — ¢ yuetrom toro uro K = C,L, onpe-

K K
Byayun ¢hyHKIIMOHATBHO HE3aBUCUMBIMH, TICPBBIC HHTECTPAITBI A =C,t=C,u F- exp(—h [f)ln L] =G,

00pa3yroT HHTETPATBHBIA 0a3HC XapaKTEPUCTHICCKON crcTeMBI (6). Toraa cooTHOIICHHE

V(%, t, F-exp (—h (%) lnij =0, (7)

rae V — npousBonbHas auddepeHnupyemas GyHKIUS TPeX apryMeHTOB, 3aJIa€T B HESIBHOM BUJE PEIICHUE
KBa3wIMHEHHOTO ypaBHeHus (5). [Ipu aTom Ha ocHOBaHuM TeopeMsl 3.1 u3 [29, c¢. 340-341] 3akmogaem, 4To
cooTHOMIeHNE (7) ompeensieT obIee pelmeHne KBa3uiInHeHoTo ypaBHeHns (5). OrpaHnIuBasCh TOIBKO TEMU
(dhysKIUSAME V, 10151 KOTOPBIX (DYHKIIMOHAIBHOE ypaBHEHHUE (7) MOKHO Pa3pelInTh OTHOCHUTEIHHO TPETHEro
aprymenra (cm., Hanpumep, [30, c. 544-551], nony4yaem perienne ypaBaeHus (5) B sBHOM BHe (4).

Jlocmamounocme. Ilycts nuaammdeckyto 11D (1) BO3MOXHO TIPeICTaBUTEL B aHATUTHIECKOU hopme (4).
Torna »macTUIHOCTH IPOU3BO/ICTBA

E(F)= m(KaKF(K, L,t)+L0,F(K,L,t))=

= (¥ () exp(h(u)in L) + u-In L1 (u) F (K. L. 1) ) -

F(K,L,t)
K
K = h (_) 5
u=, L
a 3HauuT, [1D (4) yunrsiBaer TEP,-neritpansusiii HTII.
Otmerum, uto B Kinacce quHamuueckux [1® (4), yanteiBatomux TEP,-neitrpansubiii HTII, conepxxutcs
MHOKeCTBO 01HOPOAHbIX I1® crenenu g € R\ {0} orHOCHTENBHO (hakTOpoB npousBoscTBa K u L, riae R — MHO-

—(u-‘Ir”(u)exp(h(u)lnL)+u-lnLh’(u)F(K, L, t)—h(u)F(K, L, t))

. K
JKCCTBO ACUCTBUTCIIbHBIX YHUCCII. HpI/I h(zj =q HUMCCM
F(K,Lt)= ‘I‘(% tjexp(qlnL)=Lq‘P(§, t) = LMI)(%I, z] =@ (K, L,1),

rae © — npon3BoIbHAS HEOTPHUIIATEIbHAS OTHOPOIHAS CTETIEHH, ¢ — HellpephiBHO TuddepeHnnpyemas QyHKIIHS.
Knacc I1®, koropstit yuursiBaet TEP,-nelitpanbubiit HTII, onucsiBaer Teopema 4.
Teopema 4. Junamuuecxas [P (1) yuumvisaem TEP,-neiimpanvnoii HT11, eciu u monvko ecau ee MOACHO
npeocmagums 8 AHAIUMU4ecKol gopme

F(K,L,t):(b([(,\{l(% tD (8)

20e © — Hexomopas HeomMpuyamenbHAs TUHENHO-00HOPOOHAs HenpepbleHo Jughgepenyupyemas yHKyus,
aV — uenpepuvisno ougpepenyupyemasn yHxyus.

HoxkaszarensbctBo. [lo onpenenenuto TEP,-uelitpansrnocti HTII, nonyuaewm, uro 1P (1) yuursiBaer
TEP,-neiitpansubliit HTII, ecnu u Tonbko eciiu Npu HEKOTOPO# HenpepblBHO AuddepeHnnpyeMoit GyHKINN

F
h UMeeT MECTO TOXIECTBO E(F) =h (Ej

Heobxooumocmo. Ilycts 1O (1) yuursiBaer TEP,-neiitpansubiii HTII. [lokaxem, 4To JUHAMHUYECKYIO
[1®d (1) MoxkHO MpeCcTaBUTh B aHATUTHYECKOH dopme (8). J[1st 3TOT0 penmM ypaBHEHHE B YaCTHBIX MTPOU3-
BOJIHBIX TIEPBOTO MOPSIIKA P

KO F+Lo,F= Fh(Ej 9)

13
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C XapaKTepUCTUUECKONH CUCTEMOM

dK _dL_di__dF

TN T T TRy (10)
K L 0 . ( F )
K
K
N3 ypaBuenuit aK = aL HdTL :% HaXOJIUM IepBbI€ HHTETrpajbl T =C, n t=C, cucremsi (10), rne C,
K L

u C, — MIpOU3BOJIbHBIC HEOTPHUIIATEIILHBIC BEILIECTBCHHBIE [TOCTOSIHHBIE.
F (F F
—h , BBEJIA HOBYIO IIEPEMEHHYIO & = X Y pa3IenuB MepeMeH-

K
dg
HBIE, IEPETHIIEM B BUAE —— -Otkyna InK + J E (

K " E(n(E)-1) 1= h(E))

(o reopeme bappoy, H — HenipepbiBHO quddepentmpyemas pyHkmus), a C; = exp 63

dF
)51 CPCHIIMAJIBHOC ABHCHHUEC — =
Hupdepeni yp ® K

dK d ~
3 =Cyumu K - H (§) = C;, T1e O0XKeHo

H(&)=exp| 2
©=elim)
(C3— npou3BOJIbHBIE BELIECTBEHHBIE IIOCTOSIHHBIE).
K F
Bynyun ¢pyHKIIMOHAIEHO HE3aBUCHMBIMHU, IEPBHIC HHTETPAJIbI 7 =C,t=C,u K-H (Ej = C; o0Opasytor

uHTEerpanbHbIi 0a3uc cucremsr (10). Torga cooTHoIIEHNE

V[E,t,K-H(ED =0, (11)
L K

rae V — npousBonbHas auddepenunpyemas GyHKIHUS TpeX apryMEHTOB, 3aJ1a€T B HESIBHOM BHUJE PELICHUE
KBa3wimHeWHOTO ypaBHeHus (9). [Ipu aTom Ha ocHOBaHUU Teopemsl 3.1 u3 [29, ¢. 340-341] 3axirouaem, 4TO
cootHouenue (11) onpenesnsier odiiee perieHne KBa3wiInHeHHOro ypasaenus (9). OrpaHn4nBasich TOIBKO TEMH
¢byHKUMAMH V, a5 KOTOpbIX QyHKIHOHAIBHOE ypaBHeHHE (11) MOXKHO pa3pelnTb OTHOCUTEILHO TPETHETO

F K
aprymenra (cM., Harpumep, [30, c. 544-551]), nonyqaem H (E) = %‘P(I, t), a OCHOBBIBAsSICh Ha TEOpPEME

0 CyIIleCTBOBAaHUM 00paTHOW (GyHKIMH (CM., Harpumep, [31, c. 132—133]), umeem:

\P(K,l) 1,‘{!([;:,[) K
F(K Li)=KH"'| _\L J|=K® — =<D(K,‘{’(Z,1D,

K

rne W — npousBonbHas HenpephBHO nudepennupyemas Gyakuus, H ' — obparras k H ¢pyskuus, a ® — He-
OTpHIIaTeIbHAs TUHEHHO-0HOPOIHAS (QYHKITHS.

Hocmamounocmo. Ilycts 11D (1) mmeer npencrasnenne (8). [loBTopsist mpoBeieHHBIE BBIIIE BHIYUCICHUS
B 00paTHOM MOPSIKE, MoJTydaeM, uTo (GyHKIH (8) SBiIseTCs pelieHneM ypaBHeHus (9), a 3HAYHT, yUUTHIBAET
TEP,-uevitpansaoctu HTII.

Hcnons3yst mousitre kBazuognopoaaoi [1D [24; 25], chopmynupyem cienctaue 1.

Caencrsue 1. Keasuoonopoonas I1® (1) cmenenu g € R\ {0} omHnocumenbro 6eco6o20 6ekmopa g = (q, 2 ),
g, € R\{0}, g, #q, yuumvisaem TEP,-neumpanvnoiii HTII, eciu u monvko eciu ona modicem Ovimv npeo-
cmaenena 8 AHAIUMU4ecKou gopme:

9
K )@—gz) 12)

F(K,L,t)=® K,A(t)(z

20e ® — nexomopas neompuyamenvHas AUHEUHO-00HOPOOHAs HenpepvleHo Juddepenyupyemasn yHrkyus,
a sozpacmarowas gynkyus A — undexc HTII.

Hoka3zarenbcTso. [lo Teopeme 4, I1D (1) yuureisaer TEP,-nelitpansubiii HTII, eciiu u Tonbko eciu
ee MOKHO TpeficTaBUTh B BHuE (8). V3 KBa3MOJHOPOAHOCTH CTETIEHW ¢ OTHOCHTEIHHO BECOBOTO BEKTOpa

g=(g.g,) Gyrxuma (1)
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F(A K AL, t)=AF (K, L,1), VA € (0;+e0),
Ha OCHOBAHWH aHAJIUTUYCCKOIO MPEACTABIICHUS (8) Iojry4acm, 41O JieBas 4aCTb
K
F(A8K, AL, 1) = <D(kg1K,‘I’(kg"g2 7 tD VA € (0;40),
rpaBasi 4acTh

MF(K,Lt)=\ d{K, ‘P(% tD = @[MK, M\P(%, tD VA €(0;+0),

a 3HaYMT, g, = ¢, QyHKuus ‘¥ SABIACTCA OMHOPONHOM CTEHeHH m = 2 2g2 .TToaTOMy BEpHO aHAIUTHYECKOE
TpeCTaBIEHNE
e a4
F(K,L,t)=<1>(1<,\1'(§,z)j=cp K(%)g‘gz (L) =0 K,A(t)(%)g]gz ,

TJIe TIOJI0KEHO, YTO (DyHKITHH A(t) = ‘P(l, t). Taxum 006pa3om, BepHO npezcTasinenue (12).

AHAJNOTUYHO TeopeMe 4 | CIIEJICTBHIO | TOKa3bIBAIOTCS TeOpeMa 5 U CIIeICTBUE 2.
Teopema S. Junamuuecxas [1P (1) yuumwisaem TEP;-nelimpanvnoii HT11, eciu u monvko ecau ee MOXiCHO
npeocmasumy 6 AHAIUMUYECKol hopme

F(K, L,z):@(\y(% tj,L],

20e O — nexomopas neompuyamenvHas TUHEUHO-00HOPOOHAsL HenpepuleHo Oupdepenyupyeman pynxkyus,
a¥¥ — nenpepwvieno oughghepenyupyemasn ghynxyus.
Cuaencrue 2. Keazuoonopoonasn I11P (1) cmenenu g € R\ {0} omnocumensHo 6eco6o2o 6ekmopa g = ( g q),

g, € R\{0}, g, # q, yuumvisaem TEP,-neiimpanvuoiii HTII, ecnu u monvko ecau ona modicem Ovlms npuseoera
8 aHAIUMU4ecKol gopme:

_9
F(K,L{)=® A(;)(%)gl_gz L,

20e ® — nexomopas HeompuyamenvbHas IUHEUHO-00HOPOOHAsSL HENPEPbIGHO Juepenyupyemas QyHryus,
a eospacmarowas Gyrukyus A — undexc HTII.

Mertomom, aHAIOTUYHBIM HUCIIONIB30BAHHOMY B TeopeMe 4, ToKa3bIBaeTCs TeopemMa 6.

Teopema 6. Junamuueckas [1D (1) yuumwvieaem TEP -neumpanvnuiii HTII moz2oa u moavko mozoa, kozoa
ee MOJCHO NpeoCmasumy 6 AHATUMUYECKOU hopme

F(K,L,t)=(oK +BL)H(®(K, L,1)),

20e @ — nexomopas 1unelHo-00HOPOOHAS HenpepvleHo Jugdhepenyupyemas ¢ynxyus, a H — neompuyamens-
Has HenpepuleHo Ougpepenyupyemas Qynxyus 00H020 apeymeHma.

3akjaoueHue

B cTarbe onucansl MHOXKECTBA IMHAMUYeCKUX arpernposatsbix [1D, yunteiBatomumx HTII, HeiitpansHbIi
o Xwukcy, Xappony u Comnoy (cm. Teopemsr 1 u 2, tabn. 1). [IpuBenena knaccudukamnus Caro — bekmana
ueiTpansHocTi HTII nnst munetino-onnoponusix 1@ (cm. tadm. 2). Knaccuduxamms Caro — bekmana 0000-
nieHa (cM. Tadi. 3) U JONOJTHEeHA HOBBIMHU ycioBusiMHU HelTpanbHocTd HTII (cM. Tabn. 4) Ha oOmuii crnyyait
aHaIUTHYECKOTO 3afanus quHamuueckoil [1®. PaccMotpen psan cinyuaes HelirpansHoct HTTI, ocHOBaHHBIX
Ha WHBapUaHTHBIX 3aBUCUMOCTSX MEKAY TPEMs SKOHOMHUKO-MaTeMaTH4eCKUMHU XapaKTepPUCTUKAMU JUHAMU-
yeckoii [1D: 37acTHYHOCTHIO BBIITyCKA 11O KaUTAITy, JIACTUYHOCTHIO BBIYCKA MO TPYRY U (POHTOBOOPYKEH-
HOCTBIO Tpy/ia (cM. Teopemy 3), poHI00TIauCH (CM. TeopeMy 4 U ciencTBue 1), MPpOU3BOIUTEIILHOCTHIO TPY/Ia
(cM. TeopeMy 5 u cnencTBHe 2), cpeHel oTaadelt 00001meHHOro pecypcea (CM. Teopemy 0).

[Tony4enHsble B paboTe pe3ysbTaThl MOT'YT OBITH HCIIOJIB30BAHBI IIPH MOACIMPOBAHUH PEaIbHBIX IPOU3BO/I-
CTBEHHBIX TporieccoB, yunteiBaromux HTII. B kagecTBe mpumMepa nprBeaeM pa3paOdOTaHHYIO HAMHA MOJEIH
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nuHamuyeckoit I1® suna (1), yuursiBaromyto HTTI, HefiTpanbHbIil 10 XUKCY, C TOCTOSHHOM 31aCTUYHOCTHIO
3aMereHust (PakTopoB POU3BOJCTBA AJIsl IKOHOMUKHM PecryOnuku benapych o cTaTHCTHYECKUM IaHHBIM 3a
1990-2018 rr. Ha ocHOBe HHpopManuu BeemupHoro 6anka’ B unaekcHoi hopme MeTonom Kments [32]:

-1
Y =0,83¢""(0,3K % +0,7L°%)05 | R,=0,986, DIV =1,52.

C TOUKU 3pEeHHSI CTATUCTUKU R?* 1 DW 3aBHCHMOCTD noytyyusiach 3HauuMoi. C MOMOILIBIO0 CTATUCTHYECKOTO
maketa £ Views mpoBepeHO BBIMTOTHEHUE MOJETHHBIX MTPEAIIOCHIIOK, BRITOTHEHA KOMITBIOTEPHAS pean3alius
Metoja KMeHThI Ha si3bIke TporpaMMupoBanus Python. Ha ocHOBaHMY MOJICNIA YCTAHOBJICHO, YTO SKOHOMHUKA
Pecny6nmuku benapycek nmeet HeG0bIION exeroanblii TeMn npupocta naaekca HTTT A = 0,02 1 HeBBICOKYTO

CTCIICHb B3aMMO3aMEHACMOCTH Tpyda U KalluTajia (noxazaTenL OJIACTHYHOCTHU 3aMCIICHUA (1)aKTOpOB Impou3s-

=0,56).
2 )

BOJICTBA G =
1+0

b
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VIIK 339.194 C. Mamemamuxa u KonuuecmeenHvie Menoobl

C. Mathematical and Quantitative Methods

MOAEAD CIITEKYAATUBHOTIO ITYTU PA3BUTUA DKOHOMMUKU

b. C. KAJTHTHH"

Y Benopycciuii 2ocyoapcmeennbiii ynusepcumen,
np. Hezasucumocmu, 4, 220030, 2. Munck, Berapyce

B pabote uccnemyrorcs MOTEHIIMATBHBIC BO3MOKHOCTH TIPEAMPUATHS MPU HCIIOIH30BAHUH CICKYISTHBHOTO ITYTH
passutus sxoHomuku (CIIP): B 3TOM citydae pereHue 00 H3MEHEHHH [IEHBI HETIOCPEICTBEHHO HE CBSI3aHO C BO3POCIIIH-
MU pacxoJaMH Ha IPOU3BOJCTBO U peanu3anuto npoaykuuu. [Iposenennsiit ananus CITP 5KOHOMHUKY NOTy4€H Ha OCHOBE
MOCTPOEHUSI IKOHOMHUKO-MAaTEeMaTUYECKOIl MOZIENH, MO3BOJSIOIIEH BBIPA3UTh BBIPYUKY — HETTO MPOU3BOTUTENS depe3
CYIIECTBEHHBIE ITapaMETPhl PhIHKA, K KOTOPBIM OTHOCSTCS IIeHa ¥ 00BbEeM MpOJaXk TOBAapa WIJIM OKa3bIBAEMOH YCIYTH,
aOcosoTHas BeMurHa K03 duUIMeHTa [IEHOBOM 3JIaCTUYHOCTH CIPOca, KOIGPHUIUEHT HHQIISIMY 32 paccMaTpUBaeMblil
TIepUOJT BpeMeHH, KOO(DPUIIMESHT U3/IePKEK TPOU3BOCTBA. BBISBICHBI CUIIBHBIE U CIIa0ble CTOPOHBI SKOHOMUYECKUX JIeH-
ctBuii B ycnosusix CIIP, a Taxke mpeacTapieHa 3aqada 0 BbIOOpe HAUTYUIIEr0 BapuaHTa MPUHATHS PEIICHUH PYKOBO/I-
CTBOM MpEANpUATHS. Pe3yisTaTsl HCCIIeIOBAaHUN WILTFOCTPHPYIOTCS TpapUISCcKH.

Kntouegvie cnosa: o6bpeM posiax; 1ieHa; BEIPYYKa; KO3(Q(GUINUCHT CIIEKYISIHN.
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BBenenune

B paborax [1; 2] nan moapoOHbIi aHAIH3 BO3MOXHOCTEH YBEIIMYCHHUS BBIPYUYKU H JOXOAA JUIS TIPEITPH-
HUMaTeeH NPy NCIONIb30BaHNU SKCTEHCUBHOTO M MHHOBALIMOHHOTO IMyTeH pa3BuTUs Ou3Heca. Kak n3BecTHo,
NEpPBBIN U3 HUX XapaKTepH3yeTcsl yBeIMUCHUEM 00bEeMOB IPON3BO/ICTBA 32 CYET KOIMYCCTBEHHBIX (DaKTOPOB,
a BTOPOI — MOSIBICHUEM HOBBIX TEXHOJIOTHH, IIPaBUJI X IIPUHLIUIIOB AEATEIbHOCTH BCIIEACTBUE KaUCCTBEHHBIX
U3MEHEHUH B 3KOHOMUKE [3]. 31eck B mmponecce U3yuyeHHs MOCTPOCHBI SKOHOMUKO-MAaTEMaTH4eCKUE MOJCIIH
TOProBO-IIPOM3BOACTBEHHBIX CUTYAIMH TIPU MMPOU3BOJCTBE U peann3anuu Onar. Ha ocHOBaHWU 9THX Mozenel
pelIeHbl, B YaCTHOCTH, CJICAYIOLINE 3a/1auu:

* BBIBEZICHA (popMYyJIa BRIPYUIKHU B BHAC (PYHKIIMH OT DJIACTUIHOCTH CITpOca ITo IeHe, kodddumuenTa odmeit
UHQISIINAN, YPOBHS NPUMEHAEMBIX HHHOBALUHM U IPyTUX MapaMeTPOB M MCCIECAOBaHbI (yHKIMOHAIbHbIC 3a-
BHCUMOCTH BBIPYUKH I10 KaXKJIOMY MapaMeTpy;

* M3yUYCHBI M3MEHEHUSI QYHKIIMY BBIPYYKH NIPU MCIIOIB30BAHUU TOTO WJIM HHOTO TTYTH Pa3BUTHS;

* HalJIeHbl MAKCUMAJIbHO BO3MOKHBIC 3HAYEHUsI BBIPYUKH, UCCIEJOBAaH MaKCUMYM BBIPYUYKHU IO Iapame-
TpaM MOJEIH;

* U3y4YEHbI BO3MOKHOCTH IrOCYIapCTBEHHOTO PETYINPOBaHUsl 00beMa BhIITyCKa PEeIIPUHUMATEIS IPH pac-
IIMPEHHOM MPOU3BOACTBE U JIp.

B Hacrosieit crathe mpoaobKeHbI HCclieqoBaHms padoT [ 1; 2; 4—6] mis cuTyannu, Kora B IMETsX MPEeyMHOKe-
HUS BBIPYUKH IPeIIPUHUMATEIb BEIOUPAET METOL HEOOOCHOBAaHHOT'O YBEJIMUCHUS LICHBI TOBAPA, T. €. IPUHSTOE UM
perenne 00 I3MEHEHUH CTOMMOCTH HEMOCPEICTBEHHO HE CBA3aHO C BO3POCLIMMH PacxoJaMu Ha IPOU3BOACTBO
U pean3aliio NpoAyKun. Takoe moBeAeHNe Ha PhIHKE Oy/ieM Ha3bIBaTh crneK)isyuell, WIH CneKyIssmueHbLM
nymem pazsumus (nanee — CIIP). [y mpoBeaeHUs UCCIICIOBAHNN HCIIONB3YEM HIICIO TIOCTPOCHISI SKOHOMHYE-
CKOH Mozenu padot [1; 2; 4-6], mpecnenys meiab U3y4uTh TE K€ BOMPOCHI aHAIN3a SIKOHOMHYECKOH CUTYAIIHH.

CoBepILIEHHO SICHO, YTO MPUMEHEHHUE CIEKYJISIIUHU IUPOKUM KPYroM HpearpuHUMaTeeil ppIHOYHOM KO-
HOMHKH — TIPSIMOH ITyTh K Pa3BUTHIO HHQIISMH B cTpaHe. [103ToMy No3HaHHE BO3MOXKHOCTEMH, a TaKKe Yyrpo3
1 IpyTUX HETaTUBHBIX SBJICHUH, CBSI3aHHBIX CO CIIEKYJISILUEH, IPEICTABIISIETCS aKTyalbHON 3a1aueil SKOHOMHU-
YECKOH Teopuu.

ITocTanoBKa 3agauu

ITycTs MpOM3BOMNTENE IPOAET HA PBIHKE 32 ONPENEICHHBIN MEPHO BPEMEHH ¢ €IMHUI] TOBapa I10 LIEHE p
3a OfIHY €IMHHUILY, T. €. BEIpYUKa OT IPOJAXKU COCTABUT gp AEHEKHBIX eauHUL. [IpoananusupyeM BbIOpaHHbIE
npeanpusatueM CIIP, mocTpouB KOHKPETHYIO SKOHOMHKO-MAaTEMaTHYECKY 0 Mojielib. C 3TOM LieNblo IpeBapu-
TCJIBHO OTOBOPUM BCC BBOAHBIC 0003HaYEHUS U HCITIOJIB3YEMBIC TTOHATHA.

[Ipenmonoxum, 94TO B COOTBETCTBUU C NMPAKTUKYEMBIM METOAOM CIEKYJSILUU MpeanaraeMasl IpoJaBLIoM
neHa P= p+Y, T. . ieHa ToBapa, Bo3pociia Ha BenuuuHy Y > 0. Mccnenoanue janHoro ciaydas 6yiem npoBo-
AUTh, JOITYCKasd, YTO BBIIIOJIHEHBI CJICAYIONUC YCIIOBUA:

* B KOHIIe HaOJIF0laeMOro [IepUoa BPEMEHH UMEET MECTO 00l1iee IIOBBILIEHUE LIEH B Pa3Mepe O AEHEKHBIX
€IMHMII 33 €IUHULLY TOBApa ((5 > 0). Bbynem Ha3bIBaTh ero GoHOBOM MHIALMEH HAa paccMaTPUBAEMOM IIEPHOJIE
BPEMEHU, CBS3aHHOM ¢ BHEIMIHUMU (DaKTOpaMU AJIsl HPOU3BOAUTELS;

* IIpPY BO3PACTaHUU LICHBI 10 3HAYCHUSA P = p+ Y B TeUeHUE OTMEUCHHOI'O [IEPUOAA BPEMEHU IIPOUCXOIUT
CHIKEHUE 00beMa pealn3allii Ha PhIHKE COINIAaCHO 3aKOHY crpoca. [Ipennonaraercs, 4ro 6€3 yueTa BIUSHUS
(oHOBOI MHQIIALNYI TaKOE CHUKEHHE OCYIIECTBUTCA 10 3HadeHus Q =g —Aq, rie 0<Ag<g;

* (hoHOBAsI UH(IALYS HE ABIAETCSA IPUUMHON U3MEHEHUH BEIUYUHBI 00beMa Mpoaax (IIPaBUTEIbCTBO HU-
BEJIMPYET Bo3eiicTBUE MH(IALNY Ha MOTPEOUTEIBCKUI CIPOC, HAPUMEP, B CIy4ae UCIOIb30BaHUS MHICK-
calyy 3apIuiar u T. 11.).

B cootBeTcTBHU € 3TUMH NPEANIONOKEHUSIMI B KOHIIE HAOII0AaeMOro Iepruoa BpEMEHH BhIpyUKa OIpese-
J€TCs BEIMYUHON

Ry=0(p+Y+o0).

HccnenyeM CrieKynsTUBHBIN METOJ BEJICHUST TOPTOBIIH, 0OpaTHB BHUMAaHUE HA M3MEHEHHE BBIPYUKH, T. €.
CYMMbL OCHENCHBIX CPeOCm8, NOIYHAEMOll NPEeONpUsmueM 3a cuem pearu3ayuu moeapos, B 3aBUCIMOCTH OT
HapaMeTpoOB MOJICIIH, KOTOPbIE YCTAHOBUM IOCIIEA0BATEIBHO.

Beenewm crienyroniue 0003HaueHUS:

Aq (4
Y=gk

rie k, — koo uiment ypennuenus oobema npoiak; k, — koadpguunent nudusiunn; K, — TemMil pocTa LeHbL.

K, =1+, (1)
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Mopnenb BbIpyYKH

C yueTtom npuHTHIX 0003Ha4YeHHi B (1) hopMyrta Uit BEIpYYKH MOXKET OBITh TPeoOpa3oBaHa CIEAYIONUM
oOpazom:

Ry=0(p+Y+0)=0p 1+%+% =0p(1+y+k,)=0p(y+K,), @)

Y
rae nojaaracres, 4Tto y = —. HapaMeTp Yy CBA3aH C HE00OCHOBAHHBIM YBCJIIMUCHUEM LICHBI U IMPEACTABIIACT CO-

0011 OTHOCHUTENBHBIN PUPOCT 3HaUCHHUS p. B mocienyomem y OyaeM Ha3bIBaTh KOIQhUyueHmom cnexyisyuu.
Haiee npeobpazyem dopmyny (2). Cornacuo [7, ¢. 17] npeanonaraercs, 4to BeauuuHbl O u P CBsI3aHbI

(GYHKIIMOHATLHON 3aBUCUMOCThIO (O = Q(q, p,P), IJie ¢ ¥ p — HadaJbHOE 3HaYeHHE 00beMa MPOAaXK W IICHBI
TOBapa WIN YCIIyTH COOTBETCTBEHHO, TAK YTO BBITTOIHSACTCS YCIOBHE Q(q, D, p) = g. [Ipu 3TOM Ha OCHOBaHHUH
MEPBOTO MPUOIIKEHUSI pa3iokeHus B psja Teinopa dyHKImMu Q(q, p,P) B OKPECTHOCTHU HAYaJIbHOU TOUKHU

(¢, p) umeer mecto popmymna

P-p Y
=qg|1- =gll-e=|. 3
O=gq S q|1-e7 (3)

B nannoii popmyie mapametp e siBisieTcst abCOMIOTHBIM 3HaYeHUEM KOA(pPHUIHMEHTa 3IaCTUIHOCTH CIIpoca
10 TIeHe, U 37IeCh He yuTeHa (oHOBast MHQIISIINS.
[Ipeobpazyem mpaByto 9acTh (2), moactaBuB BMecTo () ero BeipakeHue u3 (3). Torma dpopmyma mpumeT BUI

R3=qp(1—ey)(Kp+y). “)
OTcrona nMeeM BhIpakeHHe
R3=qup+qp(1—er—ey)y, &)

MOJTy4Ye€HHOE TIEPEMHOKEHNEM BBIpRKEHUH B CKOOKax B (3) M HECIIOKHOW NEPerpynInupOBKOM ClIaraeMbIX.

3akoHomepHocTH pocTa Boipyuku CIIP

HOCKOJ'H:KY Pa3yMHOC MMOBCACHUEC NMPCANIPUHUMATECIIA — 3TO CTPEMIJICHUEC K YBCIMYCHUTIO BBIPYYKU, TO BapU-
AHTBI OTKJIOHCHHA OT TAKOI'0 MMOBCACHHUA pacCMarpuBaTh, CCTCCTBCHHO, HE 6yz[eM.

SlcHo, UTO TIepBOHAYANbHAS BBIPYUYKA (70 MPUMEHEHUS CICKYSITHBHBIX METOIOB) R3‘y:0 =qpK,, a xe-

JIaeMBIN MMPUPOCT BBIPYUKH HOJIKCH OBITH IOJIOXKHUTCIIbHBIM, T. €. 00s13aTEILHO BBIIIOJIIHCHHE HCPABCHCTBA
Ry >gpK,. Tlostomy B Gopmysie BeIpyUKH (5) MpejnonaracM BTOPOE CllaraeMoe MoJIOKUTENbHbIM. [ 5T0ro
HEOOXOAMMO U JIOCTaTOYHO BBIIIOIHEHNIE HepaBeHCTBa 1 — eK, —ey >0, T. e.

1
0<y<E—Kp. (6)

O,I[HaKO 3aMCTHUM, UYTO HCPABCHCTBO (6) HUMECT CMBICI OJIA CHP, CCJIM IpaBast 4acCThb ABJISCTCA IOJIOKUTCIIb-
. 1
HOH. CJ'IeI[OBaTeJ'ILHO, B JOIMOJHECHUE K (6) MBI 00SI3aHBI HOTp€60BaTI> BBITIOJIHCHUS YCIIOBUSL O<e<—.

B PE3YIBTATC MMPOBCACHHBIX I/ICCJ'IC,I[OBaHI/Iﬁ MPUXOAUM K BbIBOAY, YTO COBOKYITHOCTb HCPABCHCTB

1
0<y<Z_KP’

| (7)
O<e<—
14

ONpEAEIIIEeT KpUTEPHUIl rapaHTUpOBaHHOTO pocTa BeIpyuku CIIP.
TpeOoanue (6) Oyaem cuutath 0cHOBHBIM 3akoHoM CIIP, 00ycnoBIMBaIOMINM MPOAYMAaHHYIO TTOTUTHKY
pocTa BBIPYUKH.
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ITomuepkueM, 9TO MEepBOE U3 HEPaBEHCTB (7) O3HAYaeT OrpaHIYeHHe CBEPXY Ha HEOOOCHOBAHHOE MOBBIIIIE-

HHEC LICHBI, T. €. HC MOXCT OBITh CKOJIb YroaHo 60J'II:HII/IM, MMO3TOMY UMECT CBOH mnpeaes, KOTOpBIﬁ OIMpeaCIACTCA
1

e—K
14
ITox BTOpBIM HEpPaBEHCTBOM cHCTeMEI (7) moHnMaeTcs 1o, uTo CIIP BBRITOXHO HMCTIONB30BaTh JIHIIE TSI TO-
BapoOB C OTHOCHUTEJILHO HEOOJIBIIIMM a0COJIFOTHBIM 3HAUCHUEM K03 (UIIMEHTA ¢ IICHOBOM 3JIaCTUYHOCTHU CIIPO-

BEJIMYUHOU ) =

_ 1
ca. TO‘IHGC, BCIIMUMHA € = ?, KOTOpas 1no OmnpeACJICHUIO MCHBIIC CAWMHHUILBI, MTPEACTABIACT 3Ty BCPXHIOHO

y4
TpaHb IJId € U TEM CaMbIM T'OBOPHUT O HEOJIACTUYHOM CHPOCEC IO LEHEC.

CaencrBus u3 3akoHomepHocteii CITP

Orpannyenus Ha kK03QpuuMeHT 3MacTHYHOCTH. VI3 0CHOBHOTO 3aK0Ha (7) MOXKEM 3aIncaTh

1
0<y<E—Kp, O<ye<l-eK,

1 S
0<8<L 0<e<—
; P
0<e<#
0<(y+Kp)e<1, y+Kp’
= 1 = .
0<€<? O<e<—
P
P
DTO NPUBOIUT K TPEOOBAHUIO
1
O<e<———. (8)
y+Kp

Hockonbky y >0, K ,>1, To u3 (8) cenyer, uto 0 < e <1, u Mbl MMeeM ClTyyaii HEdIACTHYHOTO CIIPOCA 110 LICHE.

OrpannyeHus Ha TeMn pocTa HHQIsAIUU. SICHO, 9TO ypOBEeHb HH(IIAIINY, a 3HAYHT, U TEMH POCTa HHIISA-
uun K, 0OKa3bIBalOT KOHKPETHOE BIIMSHUE HA BEIMYMUHY BBIPYYKH R;. TIocKONbKY (QyHKIMS BHIPYYKH 3aBUCHT
ot K, To 06nacth onpeesneHns 5Toi GyHKUMU HAKIAbIBACT HEKOTOPHIC OrPAHNYCHHUS Ha BEJINYUHY TEMIIA
pocrta uHIsAMU. /|71 BEISICHEHHS JaHHBIX OTPAaHUYCHUN BOCTIONB3YEMCS OCHOBHBIM 3aKOHOM (7). A UMEHHO
¢ yuaerom TpeGoBanns K, >1 moxem 3amnucars

YTO AacT yCJIOBUE
1
1<K,< —-». )

st ocymectBienus Tpebosanus (9) HeoOXoanmMo, 4ToObI paBast yacThb ObLIa O0NbIIe eAUHALBL. J{pyruMu
CJIOBaMH, JTOJKHO BBITIOJIHATHCS] HEPABEHCTBO

1 1
z—y>1@y<g—l.

ITocnennee HEpaBEHCTBO CHCTEMBI 3aBEJIOMO BBITIOIHACTCS Ha ocHOBaHUH nepBoro (7). Takum obpazom,
HEpaBeHCTBO (9) BIOIHE OMPENEICHHO 3a/1aeT OTPAaHUICHIE Ha TEMIT POCTa IIeHHI K .

3aMeTuM Taxke, 9TO CO CTOPOHBI MpeanpuHumares, npakrukyomiero CIIP, koappunuenT cnexynsinu
y — 9TO TIapaMeTp YIPaBIIEHHUs, KOTOPBIM OH MOXKET pacrlopspKaThes 0 CBOEMY yCMOTpeHHro. boiee Toro,
COTJIACHO €CTECTBEHHBIM YCTPEMIICHUSM PYyKOBOTUTEINb TPEATIPUATHS MOKET BEIONPATh TaKOH KOA(PPHUITHEHT,
YTOOBI TOYYUTh HAMOOJBIIYIO BRITOMY. Harra nanpHeiias 3ajjada COCTOUT B PACCMOTPEHUH UMEIOIITUXCS Ha
9TOT CYET MOTEHIIHAIBHBIX BO3MOKHOCTEH MJIAHUPYEMOTO yCIieXa B Pa3BUTHH MPEIIPUATHS.
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JInHAMHKA BBIPYYKH

3aBHCHMOCTDH BBIPYYKH OT KO3 pHHEeHTA CHUKeHHsI LeHbl. B cooTBeTcTBIH ¢ (hOPMYIOH JUIS BHIPYY-
ku (5) u orpanndcHUEM (6) paccMOTpuM (DyHKITHTO

R3(y)=qp(1—ey)(Kp+y), O<y<é—Kp. (10)

Omna sBisIeTCS KBaJApaTHBIM TPEXUJICHOM HCpeMCHHOI\/'I Y, KOpHU KOTOpOfI

1

yl :_Kp9 y2 :E

ITo MOCTPOEHUIO MOJIENM KOPHHU BBIXOJIAT 34 PAMKH 00JIacTh onpeaeieHus GyHKimu R; (y), pacronarasich
o 00e CTOPOHBI HHTEPBAIA JOMyCTUMBIX 3HAYEHH apTryMeHTa.

A
R,

»
0 »>

2y y

=
\<C

Puc. 1. I'padyk GyHKINH BBIPYUKH R3 = R3 (y) npu er< 1
Fig. 1. The graph of the revenue function Ry =R, ( y), eK < 1

I'padpuxom dyrkumnm (10) BeicTymaeT yacTh mapadoibl, BETBH KOTOPOW HampaBieHbl BHU3. CiemoBaTennb-
HO, Takas QYHKIUS UMEET MAaKCUMYyM B BEpIIMHE MapaboJibl, TOYKa OCH a0CIUCC KOTOPOH MMEeT KOOPAHHATY

y= yo CO 3HAUYEHUEM
1-eK
2le 7 Qe

1
[Tockombky HCO6X0,Z[I/IM9 yIUTBIBATH 00/acTh onpenencuust 0 <y < ——K, GyHKumn R3( y), TO BEpIINHA OY-
JIeT TIPUHAJUICKATH STOM 00NACTH. €
OueBUIHO, SBIISIOTCS CIIPABEIMBBIME U MPECIbHBIC COOTHOIICHHS:

i B0) =,

%im R3(y)= %im qp(l—ey)(Kp+y)=

y—>g—Kp—0 y—>g—Kp—0

1 1 1
=qp(1—e(E—Kp D(Kp +(E_KP D=qpe PE:quP'

I'padux Gpyaxkumn R, = Ry ( y) apryMeHTa y U300pakeH Ha puc. | CIUIONIHOHN MOMYKUPHOHN IMHUEH.
U3 puc. 1 cnenyert, 4T0 MaKCUMaJILHO BO3MOXKHOE 3HAaUEHHE (DYHKIIMU BBIPYYKH JIOCTUTACTCS TOJIBKO TPU

1
BBITIOJIHCHHUHU HECPABCHCTBA O<e<—«< 1, T. €. JJIs1 OTHOCUTCIIBHO MAJIbIX 3HAYCHUU 3JIACTUYHOCTH CIIpOCa

P
110 ICHE, a TOYHEC — IJIAA HEITACTUYHOI'O CIIpOCa IO ICHE. HpI/I 9TOM MAaKCHMaJIbHO BO3MOKHOC€ 3HAYCHUEC BbI-

2
_ ek, +1) (1-eK,)
py4YKd max Ry = gp-————— JOCTHIacTCsA Npu y =-———.
4e 2e
JAnHaMuKa MaAKCUMAJILHOM BBIPYUYKH

Brrunciaum onTuManbHOE 3HAUCHUE BBIPYYKHU R3 =max R3 (y) Nmeem
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om0l 437 1-e ) L)

2e
1-eK 1-eK
= l-—2 || K +—& |

133:maxR3(y):R3(y°):%(er+1)2. (11)

CHCI[OBaTCJII)HO, Inojry4yacm

Omnumem obnacts onpenenenus Gpyuxuuu (11). s sToro cienyer B BBIpaKeHUU AJIS1 OCHOBHOTO 3aKOHA

1-eK
CIIP (7) npeamnonokuTh ONTUMATBHOE 3HAUCHUE Y = yo = 2—p. Nmeem
e
0<% 1 o 0<l-eK, <2-2eK,  [0<eK, <l,
2e e P’
1 & 1
1 O<e<— O<e<—
O<e<—
o P P
Wi
1
O<e<—,
P

YTO HE MPOTHUBOPEUHUT MPEIBLAYIIINM BBIBOIAM.
Hcenenyem 3aBUCHMOCTD BEJMYKMHBI MAKCUMAIIBHOTO 3HAYEHUSA BHIPYYKH R, OT MAapaMETPOB MOJIEIIH.
3aBucuMocCTb OT 1acTu4HOCTH. [lepenuiem gpynkuuio (11) B Buae

1§3(e)=%((e1<p ) + 26K, + 1), 0< e<%.
P

Beruncium ee ITPOU3BOAHBIC!

dR3(e):‘1_P2(ez(Kp) _1)’ 0<e< L.
de 4e :
d’R;(e) _ qp
de® 208

Otcroz1a BUZIHO, UTO IIEpBasi IPOU3BOIHAS SIBIISICTCS] OTPULATEIBHOMN, 8 BTOPAsi — MOJIOKUTEIBHOM, a 3HAYUT,
MaKCHMaJbhbHO BO3MOXKHOE 3HAUEHNE BBIPYUYKH — yOBIBAIOIIAS BEIMYKJIas (PYHKIHS TEPEMEHHON e.
Breruncium npenenbHbie 3HaueHusa. Umeem

lim R, (e)= % lim l((er )2 +2eK , + 1) =
e—>—+0 e—>—+0
P P
q

4
=7Kp (1+2+1)=qup,

tim R(e)=2 tim é((.er)2 +2eK, +1)=+oo.

e—>+0 e—>+0

I'padux GpyHKIMKM MakCUMaNbHOW BBIPYYKH H300pa)KeH Ha puc. 2.

CornacHo TpecTaBIeHHOMY TpaduKy QYHKIMH MaKCUMaJIbHOHN BBIPYUKH BEIHMYMHA R3(e) CTPOro MOHO-

TOHHO yOBIBae€T MU YBEIMUEHUH aOCONIOTHOTO 3HAUYEHUS KOA(PQHUIMEHTa IIEHOBOW MacTHYHOCTH e. llpm
YMEHBIIICHUH € B CTOPOHY HYJIsl MAKCHMAIbHO BO3MOXKHASI BBIPYYKa HEOTPAHUYCHHO Bo3pacTaer. [loaTomy
YeM MEHBIIE [[EHOBAsI AIACTUYHOCTbD, TEM BBITOJ{HEE JUIs ipeanpusitus npumeneHue CITP.
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gpK, |-mmmmm oo

Yy

0 i
K

P
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[HomuepkueM, uro HHOISILKSA — ofHA U3 (HOPM NPOSBICHUS MAKPOIKOHOMUYECKOW HeCTaOMIbHOCTH. JlIist
BBIPa0OTKH TOCYIapCTBEHHBIX METOJIOB PETYJIMPOBAHUSI CIEKYJISITUBHBIX SIBJICHUH B 9KOHOMHKE, KaK MPUYUH
BO3MOXXHOW HHDIISIIIMU, HE0OOX0AMMO 3HaHWE TiepcreKTuB U BozmoxHocted CIIP, uto m paccmarpuBaercs
B crarke. Taxke yaamoch MOCTPOUTH MAaTEMaTHUECKYI0 MOJIENb, aJ€KBAaTHYIO CIEKYISTHUBHBIM PBIHOYHBIM
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poreccam, 1 Ha ee 0CHOBE 00HAPYKUTh 3aKOHOMEPHOCTH, BO MHOTOM OOBSICHSFOIIIHE TPUYNHBI HCTIOIb30BAHUS
CIIP pykoBoacTtBoM mpeanpusTuid. [lomyueHHbIE BBIBOABI TOBOPAT O TOM, YTO MPEANPUHUMATENb HUMEET
BO3MOXKHOCTb TOJIY4YHTh BBITOAY OT mpumeHeHus CIIP Tompko B TOM cilydae, €clid CIIpOC HEATACTHYHBIN,
a UMEHHO JUISl TOBApOB WITH YCIIYT ¢ a0COTIOTHRIM 3HaYeHUEM K03 (DHUIHEeHTA IICHOBOH AJIACTUYHOCTH €, YIOB-

1
JIETBOPSIIOIIMM HepaBeHCTBY 0 < e < s s peannzyeMoil mpoayKuuu ¢ K03()(HUIHEHTOM 3JaCTUYHOCTH

1
e > —— ucnonb3oBanue CIIP cranoButcs yosrTounsim. [IprHMas Bce 3T0 BO BHUMaHHE, MOKHO BBIPadOTaTh

4
Cp€aCTBa OTrpaHUYCHU CIICKYISIINU JUPCKTUBHBIMU I'OCY JapCTBECHHBIMU OpraHaMu.
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OLIEHKA ITU®POBOM TPAHCOOPMAILINN EBPOHEIZICKI/IX CTPAH
C MAAOU OTKPBITON 9dKOHOMHNKOUN

I I TOJIOBEHYHK", A. b. KHPKEBHY?

YBenopyccruii 2ocydapcmeennviii ynusepcumem, np. Hesasucumocmu, 4, 220030, 2. Munck, Berapyce
2000 «CusummabuYairy, yn. Humepnayuonanvnas, 254, 220030, 2. Munck, Benapyce

Ha ocHoBe kputepues, npeanokeHHbIx npodeccopom E. JI. JIaBbIIeHKO, BBIICICHBI €BPOICHCKIE CTPAHBI ¢ MAIOH
SKOHOMUKOU. [IpoBeieH pedTHHIOBBIA aHAJIU3 MOJIOKEHUS CTPaH ¢ MaJIOH SKOHOMHUKON C UCIOJb30BAaHUEM HU3BECTHBIX
MEXXTyHapOIHBIX MH/IEKCOB, KOTOPBIE XapaKTePH3YIOT YPOBEHb Pa3BUTHA HU(POBON SKoHOMHUKH. IlpeanmoxkeHna HoBas
(dhopmyna [Tst pacuera yCpEeIHEHHOTO MECTa CTPaHbl B HMTOTOBOM PEHTHHIE yPOBHS 1H(poBoii Tpanchopmanmu. Paccmo-
TPEH ypoBeHb 11 (PPOBOit TpaHCcHOpMAIIMU CTPAH C MAJIOW SKOHOMHKOH ITPH MOMOIIH KJIACTEPHOT'O MOX0/A.

Knrwouegoie cnoga: nupopManmoHHO-KOMMYHHUKAaTHBHBIE TEXHOJIOTHH; IU(poBast TpaHchopManysi; CTPaHbl ¢ MaIoi
9KOHOMHMKOH; PEHTHHT; HAIMOHAJIbHAS SKOHOMHKA; MHHOBAI[IOHHOE Pa3BUTHE.

ASSESSMENT OF THE DIGITAL TRANSFORMATION OF EUROPEAN
COUNTRIES WITH SMALL OPEN ECONOMIES

G. G. GOLOVENTCHIK", A. B. ZHYRKEVICH"®

*Belarusian State University, 4 NiezalieZnasci Avenue, Minsk 220030, Belarus
°Civitta BY Ltd, 25A Internacyjanalnaja Street, Minsk 220030, Belarus

Corresponding author: G. G. Goloventchik (goloventchik@bsu.by)

The article is based on the criteria proposed by professor E. L. Davydenko, in which European countries with small open
economies are selected. A rating analysis of countries with small economies situation based on well-known international
indices that characterise the level of digital economy development is carried out. A new formula is proposed for calculating
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The current era is characterised by transition from the industrial to the post-industrial development stage.
The material basis of post-industrial civilisation is the knowledge economy. This economy is an innovative
type of system that can generate the knowledge necessary for its growth and development. At the same time,
the transition is ensured by the large-scale, full-format dissemination and use in all spheres of the modern
society of information and communication technologies (hereinafter — ICT), which form the technical and
technological core of the future intellectual economy. Over the past 10—15 years, as a result of the nascency
(mainly in economically developed countries) of a host of fundamentally new business models and financial
schemes based on ICT use, it has become possible to radically increase the efficiency of management and
management, competitiveness at micro- and macrolevels. On the agenda is the issue of digital transformation
of the economy, both national and global (see details in [1]).

Digital transformation involves the full integration of industry and digital technology to increase efficien-
cy and optimise the process of resource allocation, improving business models and production methods. In
response to the deep digital technologies integration in the real economy, not only new, but also traditional
industries are constantly developing, new models of development and public administration are being created.
Moreover, the digital transformation has led to improved management practices in a number of countries.

Countries with different development levels and economy scale are committing digital transformation. As
part of the study of digital transformation issues, the most interesting countries for the Republic of Belarus are
countries with small economies, which are more dependent on world conditions and competitiveness closely
related to economy digitalisation in foreign markets. In this article, the study of digital transformation features
is focused on European countries with small economies, as most of the international digital transformation
indices (IMD world digital competitiveness index, Digital evolution index, Global connectivity index and
Digital economy and society index) are calculated mainly for these countries.

Previously, countries with small economies were selected from all European countries based on the criteria
proposed by professor E. L. Davydenko: the size of the country, as a rule, does not exceed 500 000 km?, the
country’s share in world GDP is not more than 1 %, country’s GDP does not exceed 5 % of US GDP, popu-
lation is more than 0.5 mln people, country’s population does not exceed 6 % of US population, export quota
exceeds global average of 30 % [2, p. 14]. Based on the proposed criteria, Andorra, Vatican, Cyprus, Liechten-
stein, San Marino and Monaco were excluded from the analysis.

Analysis results, based on World Bank statistics', are presented in table 1.

Table 1
European states classification depending on economy and population size (data for 2019)
Country Economy size Population Share Qf U§ GDP, mln US | Share of vl\]/orld Share ofo [N
people, mln | population, % dollars GDP, % GDP, %
Germany Large 82.1 253 3996 759.3 4.7 19.5
United Kingdom | Large 66.2 20.4 2 825208.0 33 13.8
France Large 65.0 20.0 2777 535.2 3.2 13.6
Italy Large 59.4 18.3 2073 902.0 24 10.1
Spain Large 46.4 14.3 1426 189.1 1.7 7.0
Ukraine Controversial 442 13.6 130 832.4 0.2 0.6
Poland Controversial 38.2 11.8 585782.9 0.7 2.9
Romania Controversial 19.7 6.1 239 552.5 0.3 1.2
Netherlands Controversial 17.0 5.2 913 658.5 1.1 4.5
Belgium Small 11.4 3.5 531766.9 0.6 2.6
Greece Small 11.2 3.5 218 031.8 0.3 1.1
Czech Republic Small 10.6 3.3 2452259 0.3 1.2
Portugal Small 10.3 3.2 237978.9 0.3 1.2

'DataBank. World Development Indicators / World Bank [Electronic resource]. URL: https://data.worldbank.org/indicator/?tab-

featured (date of access: 26.05.2020).
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Country Economy size Population Share (?f (0N} GDP, mIn US | Share of world | Share of US
people, mln | population, % dollars GDP, % GDP, %
Sweden Small 9.9 3.1 551031.7 0.6 2.7
Hungary Small 9.7 3.0 155 703.1 0.2 0.8
Belarus Small 9.5 2.9 59 662.5 0.1 0.3
Austria Small 8.7 2.7 455 736.6 0.5 22
Switzerland Small 8.5 2.6 705 501.3 0.8 34
Bulgaria Small 7.1 2.2 65 133.0 0.1 0.3
Serbia Small 8.8 2.7 50 508.4 0.1 0.2
Denmark Small 5.7 1.8 352 058.4 0.4 1.7
Finland Small 5.5 1.7 237961.0 0.3 1.2
Slovakia Small 5.4 1.7 106 472.2 0.1 0.5
Norway Small 5.3 1.6 434 750.9 0.5 2.1
Ireland Small 4.8 1.5 382 487.5 0.4 1.9
Croatia Small 4.2 1.3 60 805.7 0.1 0.3
Moldova Small 4.1 1.3 11 309.1 0.0 0.1
f{fg‘ﬁimgwm Small 35 1.1 19 781.8 0.0 0.1
Albania Small 2.9 0.9 15 058.9 0.0 0.1
Lithuania Small 29 0.9 532514 0.1 0.3
North Macedonia | Small 2.1 0.6 12 672.1 0.0 0.1
Slovenia Small 2.1 0.6 54 235.5 0.1 0.3
Latvia Small 1.9 0.6 34 849.1 0.0 0.2
Estonia Small 1.3 0.4 30 284.9 0.0 0.1
Montenegro Small 0.6 0.2 5452.2 0.0 0.0
Luxembourg Small 0.6 0.2 69 487.9 0.1 0.3
Malta Small 0.4 0.1 14 542.0 0.0 0.1
Iceland Small 0.3 0.1 25 882.2 0.0 0.1

Note. Indicators of country as a country with a small economy are marked in blue.

As can be seen from the above, 29 countries can be unambiguously attributed to European countries with
small economies. At the same time, four countries remain controversial as of 2019 (Netherlands, Poland,
Romania, Ukraine).

All European countries with small economies are represented in the matrix in figure 1.

All small European countries can be divided into four subgroups:

* countries with a significant share of GDP and population (Switzerland, Belgium, Austria, Sweden, Norway,
Ireland, Denmark, Finland);

* countries with a relatively large share of GDP and population (Czech Republic, Hungary, Belarus,
Bulgaria, Slovakia, Portugal, Greece, Croatia, Serbia);

» countries with a relatively small share of GDP and population (Lithuania, Latvia, Estonia, Moldova, the
former Yugoslavia);

* countries with a small share of GDP and population (Iceland, Luxembourg).
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It should be noted that the digital development of countries with a small open economy at this stage has its
own specific features in the possession and retention of competitive advantages in the long term.

The development level of the digital transformation and the country’s rating are measured on the basis of
various composite indices integrating individual sub-indices responsible for individual digital transformations.
The sub-indices values show the development level of country (geographical region) in the area of digital
economy.

Well-known indices that characterise the development level of digital economy are considered in the work:

* ICT development index (IDI) [3];

« Digital economy and society index (DESI)*;

« IMD world digital competiveness index (WDCI)’;

* Digital evolution index (DEI) [4];

* Networked readiness index (NRI) [5];

* The UN global e-government development index (EGDI) [6];

* E-participation index (EPART) [6];

« Global connectivity index (GCI, Huawei)®;

* The global innovation index (GII) [7].

The places of European countries with small economies in the latest ratings of digital economy development
are presented in table 2.

Table 2
European countries in the latest ratings of digital economy development (2017-2019)
o) 2 = o % = o

2 | B S | & >l g | £ ] 2| ¢
Austria 21 13 20 19 15 20 45 19 21
Albania 89 - - - 75 74 59 - 83
Belarus 32 - - - 61 38 33 47 72
Belgium 25 9 25 18 20 27 59 20 23
Bulgaria 50 27 45 41 49 47 35 34 40
Bosnia © 83 - - - st | 105 | 125 | - 76
and Herzegovina
Hungary 48 23 43 32 38 45 69 31 33
Greece 38 26 53 38 43 35 34 38 41
Denmark 4 4 4 4 6 1 1 5 7
Ireland 20 6 19 16 19 22 22 18 12
Iceland 1 - 27 - 21 19 75 - 20
Latvia 35 17 36 28 39 57 75 - 34
Lithuania 41 14 30 - 31 40 51 28 38
Luxembourg 9 6 21 - 11 18 19 16 18
Malta 24 10 - - 26 30 39 - 27
Moldova 59 - - - 66 69 37 - 58

"Digital economy and society index // European Commission [Electronic resource]. URL: https:/digital-agenda-data.cu/datasets/
desi/visualizations (date of access: 26.05.2020).

*IMD world digital competitiveness ranking 2019 // IMD World Competitiveness Centre [Electronic resource]. URL: https:/www.
imd.org/contentassets/6b85960f0d1b42a0a07ba59c49¢828fb/one-year-change-vertical.pdf (date of access: 25.05.2020).

*Powering intelligent connectivity with global collaboration. Mapping your transformation into a digital economy with GCI 2019
// Huawei [Electronic resource]. URL: https://www.huawei.com/minisite/gci/en/index.html (date of access: 26.05.2020).
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Ending table 2

o~ = g =~ ) X g =) o))
= < & =) o S Sy =) =
Country N — = a a — ) :‘ Q

5 2 3 = 2 2 E S =

— =) 3 o) Z 8 % &) ©
Norway 7 - 9 1 4 14 11 8 19
Portugal 44 18 34 24 28 29 30 24 32
North Macedonia 69 - - - 65 79 71 - 59
Serbia 55 - - - 52 49 48 53 57
Slovakia 46 21 47 33 35 49 50 32 37
Slovenia 33 16 32 29 27 37 48 29 31
Finland 22 1 7 5 7 6 1 7 6
Croatia 36 20 51 - 44 55 57 39 44
Montenegro 61 - - - - 58 64 - 45
Czech Republic 43 19 37 27 30 54 92 25 26
Switzerland 3 - 5 3 5 15 41 2 1
Sweden 11 2 3 2 1 5 19 3 2
Estonia 17 8 29 21 23 16 27 21 24
Total place 176 28 63 60 121 193 193 79 129
1n rating

After studying the key indices, it is possible to calculate the place of each European country with a small
economy in the overall ranking of digital transformation in 2019. The average rating cannot be calculated
using the arithmetic mean method, because does not consider several key points:

« different number of countries in different ratings: there is a difference in the fact that a country took 4" place
among 28 or among 193 participants;

* country’s place change in a particular rating depending on year, i. e. country’s movement direction and
pace towards the digital economy;

* participation of each country in several ratings, moreover, during the year different countries take part in
a different number of ratings.

Given above features, the formula for calculating an average place N in the final rating is the following:

. Ai
2 In-n '67
= In(i+1)

where i — country place in the current ranking; 7 — total number of countries in the current ranking; e — Eulerian
number; Ai — difference between the country’s places in the previous and current ratings; m — total number of
ratings, in which the country participates in the current year.

It is important to note the possibility of the following situation: the country is present in the ranking of this
year, but it is absent in the last year, and vice versa. As an example, it can be taken Latvia and Bulgaria, which
took 28™ and 41" places, respectively in the DEI 2017 ranking (total number of places is 60), but absented in
DEI 2014 (total number of places is 50). Or, as an another example, it can be cited Belarus, which was not
included in the NRI 2016 rating (where 139 countries were present), however in the NRI 2019 rating the
country took 61* position out of 121. Thus, for the correct calculation of the total rating it should be assigned
the 25" place for Latvia and Bulgaria in DEI 2014, as well as the 69" place for Belarus in NRI 2016, i. e. the
average values in respective ratings.

For calculations, an additional table 3 was compiled, which shows the places of small European countries
in the penultimate ratings of digital economy development.
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Table 3
European countries in the penultimate ratings of digital economy development (2014-2018)
® = < © 2 o0

2 | 8 | 2| & | 2| ¢g|= | & |c¢c
Austria 24 12 15 10 20 16 14 20 21
Albania 89 - - - 84 82 55 - 83
Belarus 31 - - - - 49 76 42 86
Belgium 23 9 23 20 23 19 55 20 25
Bulgaria 53 26 43 - 69 52 43 43 37
EI?(; rﬁaerzegovina 81 B a B o7 92 89 B 7
Hungary 49 23 46 44 50 46 91 30 33
Greece 38 27 53 41 70 43 65 34 42
Denmark 3 3 4 11 11 9 22 7 8
Ireland 19 8 20 16 25 26 39 16 10
Iceland 2 - 21 - 16 27 50 - 23
Latvia 40 17 35 - 32 45 84 - 34
Lithuania 41 14 29 - 29 23 17 24 40
Luxembourg 9 6 24 - 9 25 43 13 15
Malta 25 10 - - 34 30 25 - 26
Moldova 63 - - - 71 65 50 - 48
Norway 10 - 6 14 4 18 27 9 19
Portugal 44 18 32 26 30 38 50 25 32
North Macedonia 68 - - - 46 69 65 - 84
Serbia 55 - - - 75 39 17 53 55
Slovakia 47 20 50 36 47 67 82 31 36
Slovenia 33 16 34 28 37 21 37 26 30
Finland 21 4 7 7 2 5 8 6 7
Croatia 42 21 44 — 54 37 25 35 41
Montenegro 56 - - - 51 47 17 - 52
Czech Republic 39 19 33 31 36 50 76 29 27
Switzerland 4 - 5 5 7 28 72 4 1
Sweden 8 2 3 2 3 6 27 3 3
Estonia 14 7 25 24 22 13 22 22 24

According to the formula, the average ratings of small European countries were calculated according to the
level of digital development in 2017-2019 (table 4).
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Table 4

Rating of small European countries in terms of digital development using a new method of calculation

Place Country Country index Europe region
1 Denmark 3.82546 Northern Europe
2 Sweden 3.46908 Northern Europe
3 Switzerland 3.32653 Western Europe
4 Finland 3.19041 Northern Europe
5 Norway 2.81022 Northern Europe
6 Iceland 2.44225 Northern Europe
7 Luxembourg 1.77525 Western Europe
8 Ireland 1.65771 Western Europe
9 Estonia 1.50705 Northern Europe
10 Malta 1.47770 Southern Europe
11 Austria 1.45211 Western Europe
12 Belgium 1.45144 Western Europe
13 Belarus 1.39000 Eastern Europe
14 Portugal 1.38529 Southern Europe
15 Greece 1.32998 Southern Europe
16 Slovenia 1.31665 Southern Europe
17 Slovakia 1.31421 Eastern Europe
18 Hungary 1.31130 Eastern Europe
19 Czech Republic 1.28329 Eastern Europe

20 Lithuania 1.26971 Northern Europe
21 Moldova 1.268 88 Eastern Europe

22 Latvia 1.263 60 Northern Europe
23 Bulgaria 1.25453 Eastern Europe

24 Serbia 1.24134 Southern Europe
25 Croatia 1.198 11 Southern Europe
26 Albania 1.19365 Southern Europe
27 North Macedonia 1.19249 Southern Europe
28 Montenegro 1.19130 Southern Europe
29 Bosnia and Herzegovina 1.096 28 Southern Europe

It is necessary to pay attention to the dependence of the digital development level on the region, in which
the country is located (based on the results of the rating).

According to the UN nomenclature, European countriesare divided into four main regions: Western, Eastern,
Northern and Southern Europe. For clarity, these countries are highlighted in different colors in table 4.

It can be observed that the Scandinavian countries of Northern Europe got the highest scores (the first five
out of six places of the rating), then there is a cluster of Western European countries, the «old» countries of
Southern Europe (Malta is the leader) are lower in the rating, the countries of Eastern Europe are in the middle
of the rating, the minimum scores have countries of Southern Europe located in the west of the Balkan Penin-
sula (the former Yugoslavia). Lithuania and Latvia, related to Northern Europe, are significantly inferior to
the Scandinavian countries in terms of points, but Estonia is actively competing with them and is improving
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its position in the digitalisation race every year. The Republic of Belarus, occupying 17" place, is one of the
leaders among Eastern European countries.

It should be noted the high level of digitalisation of small European countries in Northern Europe: Den-
mark, Sweden, Finland, Iceland and Norway. In this race, they were able to break far ahead of many large
developed countries, continuing to set themselves more and more ambitious goals and objectives.

Based on the high digitalisation rates of the economies of the Scandinavian countries, one cannot but won-
der: why these relatively small countries with a small population and, according to historians, which lagged
behind in development from countries with «classical capitalism» for a long time, could become universally
recognised innovation centres in Europe and continue to hold leading positions for more than 10 years?

The reason for this can be called an effective government policy, focused on building effective innovation
systems based on triple helix and quadruple helix, the distribution of a significant share of the state budget
expenditures on R&D, support and stimulation of digital transformation processes by goverment. Triple helix
principle can be interpreted as the interaction of innovative efforts of the state, business and the education
sector (primarily universities). In recent years, researchers have noticed a significant impact on innovative pro-
cesses from the various social sectors, which can be called quadruple helix. As a result, it becomes even more
effective interaction, as the support of the population can contribute to the speedy construction of an innovative
economy. However, in practice, quadruple helix principle is implemented only in Northern Europe countries,
where various social groups actively participate in creation and implementation of digital development mo-
dels. The main reason for this phenomenon is the significant role of the population of the Scandinavian coun-
tries in building a welfare state. Society is the basis of all changes in these countries, both internal and external,
the basis for solving all problems (social, economic and environmental).

All Northern European countries are characterised by a strategy that defines goals and directions of digi-
talisation and bases on economic interests and the provides better living conditions for the population through
digital technologies using.

For example, the basis for building the digital economy in Denmark was Digital strategy 2016-2020, ac-
cording to which the Danish government committed itself to becoming digital by default. Interestingly, the
strategy was written in English: this confirms the willingness of Denmark to become an international center
for business digitalisation. Due to Digital strategy for 20162020 (hereinafter — strategy) Denmark continues
to evolve along the path of digital governance, communications and electronic services. The specific areas of
this Strategy are the following: a convenient and simple digital public sector; more efficient use and faster data
processing; improving platform for the business community; public data sector presence as a growth factor; an
efficient utilities sector; data protection in the public sector; sustainable digital infrastructure and digitisation
for everyone. The Strategy emphasises the need for close cooperation of public sector with business, interested
organisations and other actors in laying the foundation for a flexible and adaptive society, ready to create an
increasingly digitalised world.

European experts on digital transformation believe that key factors of Denmark’s competitiveness are de-
velopment of high-speed mobile communications, widespread use of Internet, including provision of Internet
services, population «familiarisation» with digital innovations, number of IT specialists, and active use of
digital technologies in business sphere. Based on Digital growth strategy of Denmark for 2018-2025 adopted
in January 2018 measures are being taken to correlate the processes of education and vocational training at
various levels with the needs of the business sector.

The basis of Swedish economy digitalisation is Digital strategy, which was developed in 2017. It includes
several main areas of development: improving digital literacy, ensuring security, stimulating creation and im-
plementation of innovations, leadership, and infrastructure developing. In addition, the National cybersecurity
strategy was adopted and many new digital projects were implemented in Sweden in 2017, e. g., the SmartCo-
ding is a project that will help ensure gender equality in the IT field, helping women learn programming. Also
there are regional and local strategies for certain aspects, for example, in terms of connecting to the Internet.
In addition, Sweden can boast of the rapid growth in the digital services trade, significant investment in know-
ledge and stimulation of innovation, as well as the creation of new business models using big data and artificial
intelligence technologies.

The first large-scale document in the field of Finnish economy digitalisation was «Productive and innovative
Finland. Action plan in the field of digital technologies for 2011-2020». This plan was adopted back in 2011.
Principally, Finland was one of the first countries that, at the highest level, drew attention to the importance
and prospects of digitising its economy. The key objectives of this plan were to ensure public access to public
data and its effective use, development of user-oriented services, providing older people the opportunity to
lead an active lifestyle, sustainable development through the development of new technologies. The peculiarity
of Finnish economy digitalisation lies in the fact that it is carried out in conditions of a high level of social
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responsibility (from protecting the environment to equal rights and opportunities for citizens) and stimulates
the «smart» digitalisation available to all citizens. Digital skills possession, fixed and mobile communications,
the Internet and Internet services use, state-owned digital services development, as well as digital technologies
integration in business are Finland’s main competitive advantages. National program for the development of
artificial intelligence was adopted in 2017 to achieve the country’s leadership in artificial intelligence use.

Norway adopted several agendas for the information society and (or) digital government (e. g., eNorway
plans) between 2005 and 2017. Although each of these programme documents emphasised different orienta-
tion, reflecting different views on problems based on changing political priorities, and defined different goals,
these programs relied on achievements and general problematic issues. As a result, this interconnected model
has ensured continuity in the process of developing and implementing policies. So that Norway becomes one
of the leading countries in the creation of digital government.

The current Digital agenda for Norway (also known as White paper), introduced by the government in
2016, emphasises the need to use digital technology to modernise and simplify processes in the public sector,
as well as ICT and digitalisation are seen as tools to ensure strategic competitive advantage country. To im-
prove the quality of citizens life and enterprises work and productivity, the following priorities of the govern-
ment (Ministry of Local Government and Regional Development of Norway) are defined in the White paper:

» user focus: use of technologies that provide high-quality and integrated public services for citizens and
simplify everyday life;

* ICT as a significant contribution to innovation and productivity: digitise government operations in ways
that support overall digital innovation and business competitiveness;

» fostering digital competency and inclusiveness: continuous improvement of digital competence and inclu-
siveness at all life stages and in all population groups (e. g., migrants, refugees);

» effective public sector digitalisation: digital technology introduction in public sector reform in order to
reduce management complexity level and provide user-friendly digital services. Common solutions develop-
ment and promotion of its use in central and local authorities, as well as ensuring compatibility with European
solutions;

* reliable data protection and information security: data protection and security consideration as integrated
elements of ICT development and use. Citizens need to have operational control over own data. Securing ICTs
to maintain confidence in digital solutions.

The Norwegian government plans to increase investment in educational programmes. In the near future,
the following promising aspects will be considered: creation of a large number of educational institutions with
best practices in the field of ICT, promoting expansion and strengthening of scientific community in the field
of ICT, strengthening ICT research based on a long-term research and higher education plan, well-defined
technological perspective inclusion in basic education.

The Scandinavian countries governments understand that in order to ensure stable and successful economy
development, it is necessary to enable population to play a leading role in production and distribution of mate-
rial goods. Human capital is not only a combination of knowledge and skills, but also investments in improving
population welfare, encouraging citizens to engage in self-education, generate new ideas, develop innovations
that contribute to production sphere development. All this can be achieved only if the government takes all
measures to achieve maximum results in the direction of digital economy formation and development. There-
fore, the Republic of Belarus, which wants to improve performance in ratings and indices, needs to correctly
prioritise to build a digital economy.
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ANMHAMUWYECKUM YCAOBHO-KOPPEAAIIMOHHBIN AHAAU3
OVHAHCOBOTO PACITIPOCTPAHEHUWS: BYAYHIEE EBPOAOAAAPA
N BUTKOMNH HA ®OPEKC-PBIHKAX

K. TCAPHC"

1 o
'Vuusepcumem Hoannuna, Yuusepcumemcxuii kamnyc, 54110, 2. Hoannuna, Ipeyus

B nmaHHO# cTaThe paccMaTpUBAIOTCS M3MEHSIOUIMECS! BO BPEMEHH YCIIOBHBIE KOPPEISIIUHA MEXIY OYIyIIHM PHIHKOM
eBpozouIapa u cembio Dopekc-prIHKaMU OMTKOMHA. ABTOP NPUMEHSIET ABYMEPHYIO TMHAMHYECKYIO YCIOBHYIO KOppe-
nsinronHyto Moziens DCC-GARCH, utoOs! 3aMKcnpoBaTh MOTEHIUAIBHbBIE 3P (EKTh (PHHAHCOBOTO PacipoCTPaHCHUS
MeX Ty 3TUMH pbiHKaMu B 2017-2019 rT. OMnmpudeckne pe3ybTaThl 3a HCCIISTyeMBIN IIEPHOT ITOKAa3bIBAIOT (PHHAHCOBOE
pacIpocTpaHeHNe B OTHOIIEHUH CEMH IBYMEPHBIX MOJIEIIEH 1 MOTEHIIMATbHbBIC KAHAIIBI ITEPEladll BOJIATHIIEHOCTH MEXTY
PBIHKaMH, YTO UMEET pelIaromiee 3Ha4eHNe IS TUPEKTUBHBIX OPraHOB, KOTOPBIC 00ECIICUNBAIOT PETYINPOBAHHE BhIIIIC-
yKa3aHHBIX PBIHKOB ITPOM3BOIHBIX (PHHAHCOBBIX HHCTPYMEHTOB.

Knroueswvie cnosa: monens DCC-GARCH; ®opekc-peIHKH; OUTKOWH; PBIHOK €BpoaoIIiapa; kKoddduuueHt hpuHaHCco-
BOTO PACcIpOCTPAaHEHHs; TMHAMUYECKH YCIIOBHASI KOUHTET P,

brazooaprocms. ABTOp BBIpakaeT O1aroNapHOCTh PEIICH3EHTAM 32 UX KOMMCHTAPUH U MPEJIOKCHUS, KOTOPBIC T0-
MOTJIH YITyYIIUTh CTaThi0. OTBETCTBEHHOCTH 32 BOSMOXKHBIC OIIMOKH, JOMYIICHHBIC B PE3yJIbTaTe UCCIICIOBAHUS, HECET
aBTOp CTaThH.

DYNAMIC CONDITIONAL CORRELATION ANALYSIS OF FINANCIAL
CONTAGION: EURODOLLAR FUTURE AND FOREX BITCOIN MARKETS

K. TSIARAS"

*University of loannina, University Campus, loannina 54110, Greece

This paper examines the time-varying conditional correlations between eurodollar future market and seven Forex
bitcoin markets. We apply a bivariate dynamic conditional correlation DCC-GARCH model in order to capture potential
contagion effects between the markets for the period 2017-2019. Empirical results reveal contagion during the under
investigation period regarding the seven bivariate model, showing potential volatility transmission channels among the
markets. Findings have crucial implications for policymakers, who provide regulations for the above derivative markets.

Keywords: DCC-GARCH model; bitcoin Forex markets; eurodollar future market; financial contagion; dynamic con-
ditional correlations.
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Introduction

This paper investigates the potential volatility spillover and contagion effects of eurodollar future market
and seven Forex bitcoin markets. By employing a bivariate DCC-GARCH model, we show significant volati-
lity spillover effects. Moreover, we use the definition of contagion suggested by Forbes and Rigobon' accor-
ding to [1]. Dynamic conditional correlations reveal contagion effects in sub-periods between eurodollar future
market and the seven Forex bitcoin markets.

The motivation for this paper is analysed as follows. In the literature, this is the first empirical research
exploring the potential conditional second moments of the distribution between eurodollar future market and
the seven Forex bitcoin markets [2—4]. Second, we provide new evidence to financial market theory regarding
the potential contagion effects between eurodollar future market and the seven Forex bitcoin markets. Third,
we use data for Forex bitcoin markets from 2017, when first appeared in datastream database.

There are some empirical studies exploring the conditional volatility of bitcoin market [5—9]. In addition,
many researchers support the use of bitcoin market as a speculative market [2; 10—12]. In the literature, there are
studies investigating the volatility spillover effects between bitcoin market and different financial markets [7; 9;
13—18]. Moreover, some empirical studies have investigated the effects of future bitcoin markets [11; 19; 20]
and the effects between different future and financial markets [21-23]. In this paper, we provide evidence of
potential spillovers between markets unexplored before.

The paper is organised as follows. Section two shows the methodology and data. Section three provides the
empirical results. The last section of the paper concludes.

Methodolody and data

In the first stage, we filter our linear structure of the returns series and decouple of from the conditional
variance by employing the VAR model. We generate the daily logarithmic returns.

n
Y, =Y+ ZOCS’?-S +¢,,with r=1,...,T and ¢, :\/h_,ut,
s=1

where r,__ is the 2x1 column vector of future and Forex markets, y and o are respectively, a 2x1 vector and
2x2 matrices of parameters and €, are 2x1 vectors of innovations. The lag length is choses by information
criteria’. u, is standardised errors, 4, is conditional variance depending on /, and €, for each market lagged one
period, generated by the univariate GARCH(1,1) model [24]:

h =w+oge’ +bh,_|,

where o is constant, a and b are ARCH and GARCH effects.

Next, we use the R. F. Engle as written in [25] representation of the bivariate GARCH model in order to
estimate the bivariate conditional variance matrix (#, is NxN matrix, with N the number of markets, i =1, ..., N)
as follows:

I—It:DthDt

where D, is the conditional variance matrix given by

1 1
17" NNy

where R, is the condition correlation matrix of Nx N dimension and defined as follows:

1 1 1 1
- — Ji 2 .2 ; 2 42
R =(pu)= dlag(q“’t--- qNN’tJQ,dlag[q“’,--- qNN,[),
where the Nx N symmetric positive definite matrix Q, = (ql.[’ t) is given by

Qz = (1 - B)Q + 0w, ut/—l + BQI—I’

where O is the NxN unconditional variance matrix of u, and « and P are non-negative scalar parameters,
satisfying oo + B < 1.

'They defined contagion as a significant increase in cross-market linkages after a shock.
*The VAR order length is selected by the final predicted error and the Akaike criterion. The results are available upon request.
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We use daily data for eurodollar future market (CME-EURO_GLOBEX CONT. - SETT. PRICE) and
seven Forex bitcoin markets (USD/BITCOIN, EUR/BITCOIN, NZD/BITCOIN, AUD/BITCOIN, CAD/BIT-
COIN, CHE/BITCOIN, JPY/BITCOIN). We downloaded data from datastream database. We set the period
from 18 December 2017 to 20 May 2019 (371 observations) and use the market returns generated by the
equation 7, = log( p,)— log( p,_l), where p, is the price of future market on day ¢ and p, , is the price of future
market on day 1.

In table 1 we see the summary statistics for the market returns. CME-EURO_GLOBEX CONT. - SETT.
PRICE exhibits the highest mean value (—6,4221e-005). Based on the highest maximum (0,178 18), the min-
imum (—0,13549) and the highest standard deviation (0,037 612) values, EUR/BITCOIN presents the largest
fluctuations among all the markets. Additionally, all market returns are negatively skewed, except the case of
EUR/BITCOIN. Furthermore, we observe that all market returns show excess kurtosis. In addition, Jarque —
Bera statistic results indicate the rejection of the null hypothesis of normality for all market returns except the
cases of SGX-KRW/USD CONT.AVG - SETT. PRICE and DGCX-EUR/USD CONTINUOUS AVG. - SETT.
PRICE. ADF (Dickey and Fuller 1979) test results reject the null hypotheses of unit root at 1 % level, showing
that the daily market returns appropriate for further testing.

Figure 1 graphs the logarithmic returns for CME-EURO_GLOBEX CONT. - SETT. PRICE, USD/BIT-
COIN, EUR/BITCOIN, NZD/BITCOIN, AUD/BITCOIN, CAD/BITCOIN, CHF/BITCOIN and JPY/BIT-
COIN. Based on the virtual observation of the graph, we see time varying levels of fluctuations, indicating the
presence of heteroskedasticity and appropriate the use of DCC-GARCH model.

Empirical results

In this section, we present the empirical results generated by the bivariate DCC-GARCH model. Sub-section
«Results of the univariate GARCH(1,1) model» shows the results of the univariate GARCH model while in sub-
section «Results of the bivariate DCC-GARCH(1,1) model, diagnostic tests and selected information criteria», we
analyse the results of the multivariate DCC-GARCH model. In sub-section «Analysis of the dynamic conditional
correlations», we report an analysis of the generated dynamic conditional correlations (DCC).

Results of the univariate GARCH(1,1) model. Table 2 shows the estimated values for univariate
GARCH(1,1) model. Empirical results report statistically significant ® for CME-EURO GLOBEX CONT. -

_SETT. PRICE and EUR/BITCOIN. Moreover, ARCH (a) and GARCH (b) terms are highly significant
for all the markets returns.

In figure 2, we observe the behaviour of conditional variances for CME-EURO GLOBEX CONT. -
SETT. PRICE, USD/BITCOIN, EUR/BITCOIN, NZD/BITCOIN, AUD/BITCOIN, CAD/BITCOIN, CHF/
BITCOIN and JPY/BITCOIN. We see strongly volatile conditional variances for all the market returns over
time. Additionally, results indicate a common movement of conditional volatilities.

Results of the bivariate DCC-GARCH(1,1) model, diagnostic tests and selected information criteria.
Table 3 presents the results of the bivariate DCC model estimations. the estimated average correlations are
statistically significant for the pairs of markets: CME-EURO GLOBEX CONT. - SETT. PRICE — NZD/
BITCOIN and CME-EURO_GLOBEX CONT. - SETT. PRICE — CHF/BITCOIN. We see statistically
significant B-parameters, indicating strong GARCH effects for the pairs of markets: CME-EURO GLOBEX
CONT._- SETT. PRICE — USD/BITCOIN, CME-EURO GLOBEX CONT. - SETT. PRICE — NZD/
BITCOIN and CME-

EURO_GLOBEX CONT. - SETT. PRICE — CAD/BITCOIN. Additionally, we provide the estimates of
the degrees of freedom and of the log-likelihood.

In table 4 we report the results of diagnostic tests and information criteria. x*(4) statistic results suggest that
the null hypothesis of no spillovers is rejected at 1 % significance level. Ljuing — Box test results [26-27] pro-
vide evidence of no serial autocorrelation, suggesting the absence of misspecification errors of the estimated
multivariate GARCH model. Moreover, the estimated AIC and SIC information criteria are presented.

Figure 3 plots the conditional covariances for all the pairs of market returns during the whole period. We
observe for all the conditional covariances a tremble trend. Additionally, conditional covariances seem to be
extreme volatile.

Analysis of the dynamic conditional correlations. Table 4 shows the descriptive statistics of the dynamic
conditional correlations of the seven pairs of markets. We observe the highest mean value (0,659 38) is for the
pair of markets CME-EURO _GLOBEX CONT. - SETT. PRICE — NZD/BITCOIN. The highest standard
deviation value for the pair of markets CME-EURO_GLOBEX CONT. - SETT. PRICE — CHF/BITCOIN
indicates that the specific DCC experiences larger flunctuations. The statistical significant skewness, excess
kyrtosis and the Jarque — Bera test statistics indicate that the DCCs for all the pairs of markets are not normally
distributed.
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Figure 4 shows the pair-wise DCCs. DCCs present positive values in sub-periods, supporting the existence
of contagion, implying the specific correlations risky for any investor. Additionally, we can notice the effects
of major economic events on the DCC graphs as we see that the lines are bouncing above and beyond and are
extreme volatile for some pairs of markets.

Conclusions

This paper investigates the potential volatility spillovers effects and the existence of contagion effects among
eurodollar future market and seven Forex bitcoin markets by employing a bivariate DCC-GARCH model. We
set the under investigation period from 2017 until 2019. To the best of our knowledge, this is the first empirical
study, investigating volatility spillovers between eurodollar future market and five Forex bitcoin markets.

The main empirical results are summarised as follows. Based on the descriptive statistics, EUR/BITCOIN
returns presents the largest fluctuations compared to the rest markets. Furthermore, results of bivariate DCC-
GARCH models indicate strong evidence of volatility spillover effects. DCCs analysis shows evidence of
strong co-movements for some pairs of markets. Additionally, DCCs reveal contagion for some pairs of
markets in sub-periods. The empirical results are of interest to policymakers, who provide regulations for the
under investigation derivative markets as well as to market-makers.
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HEYETKUE AOXOAHOCTU B TIOPT®EALHOUW TEOPUU
(METOA TPEYTOABHBIX HEUETKWX UHMCEA)

H. B. FOJIBIIIAKOBA"

Y Benopycckuii 2ocyoapcmeennviii ynusepcumem, np. Hesasucumocmu, 4, 220030, 2. Munck, Benapyce

O0o6maercst kiaaccuyeckas 3aqa4a MapKoBHIa ONTHMU3AIMNA WHBECTUIMOHHOTO TOPT(ENs Ha CiIydail HEUeTKHX
KO3 QHUIINEHTOB T0OXOAHOCTH, MOAETHPYEMBIX HEUETKUMH TPEYTOIbHBIMHU YHCIaMH. PUCKH, CBSA3aHHBIE C HHBECTHPOBA-
HHUEM, MOZICTIUPYIOTCS C MOMOIIBIO TTOJIMMAaTPOUIHBIX OTPaHUUCHNH quBepcudukanuy puckos. [Ipeanaraercst cuctema
aNTOPUTMOB MOKCKA HEYETKUX ONTHMANbHBIX PEIICHUH, OCHOBaHHAs Ha nmakete Mathematica.

Knrwuesvie cnosa: MOZICIIb MapKOBI/IHa; HCUYCTKHUEC TPCYTOJIbHBIC YUCJId; HCUCTKNUEC JOXOAHOCTH; IMOJIUMATPOUT PUCKOB.

bnazooapnocms. ABTOp BhIpakaeT MTyOOKyHO pHU3HATEIHLHOCTH Tipodeccopy M. M. KoaneBy 3a KpuTHYECKHE 3a-
MCYaHHW U IOMOIIb B p€ajin3alilu UCCIICAO0OBaHUs B O6J'IaCTI/I HOpT(i)eJ'H;HOfI OIITUMU3AIIUU.

FUZZY RETURNS IN PORTFOLIO THEORY
(METHOD OF TRIANGULAR FUZZY NUMBERS)

1. V. BOLSHAKOVA®

*Belarusian State University, 4 Niezalieznasci Avenue, Minsk 220030, Belarus

The classical Markowitz problem of investment portfolio optimization is generalised to the case of fuzzy return rates
modeled by fuzzy triangular numbers. The risks associated with investment are modeled using polymatroid constraints on
risk diversification. A system of algorithms for searching for fuzzy optimal solutions based on the Mathematica package
is proposed.

Keywords: Markowitz model; fuzzy triangular numbers; fuzzy returns; risk polymatroid.
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BBenenue

OO0men3BecTHO, YTO (PMHAHCOBBIC PEIICHUS TPUXOIUTCS IPUHUMATD B YCIOBHSIX HEONPEIEICHHOCTH.
CrienanibHO AJIsl TAKUX CllydaeB Oblia pazpaboTaHa TEOpUsi HEYSTKHX MHOXKECTB, OCHOBBI KOTOPOH ObLIN
3asokeHbl B 1965 1. — B pabote JI. A. 3ane [1] (cMm. Taxke [2—4]). Cnenyer oTMETUTD, 4TO enie B 1920-X rT.
nojabckuit MareMatuk . JlykamieBud mcclieloBall HEYETKUE cucTeMbl. HecMOTpst Ha monyssipu3aluio 3Tou
teopun B benapycu u m3nanue nepeseneHHbx B BI'Y ¢ ncnanckoro si3pika MoHOTpaduii [5; 6], y Hac K Hell Bce
elle MPakTUYeCKH He TPUOETaloT, B TO BpeMsl Kak B 3apyOeKHOW MPaKTHKe, B KOTOPOH MU NPUHSITHN PHUHAH-
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COBBIX pelIeHHI HPOKO IPHMEHSAETCS TIOHATHE HEUeTKOCTH . B 1aHHO# CTaThe TeOpHs HEYeTKHX MHOXKECTB
UCTIONIB3YETCs AJIS 33/1a4 ONTUMAIILHOTO YITpaBieHus GUHAHCOBBIMU akTHBamMu (cM. [7; 8]).

Kparkmnii 0630p pe3yiabTaToB

CoBpeMEHHBIE CUCTEMbI ONITUMAaIbHOTO YIPABICHUS (PMHAHCOBBIMH aKTHBAMH MPEIIPUSTHI, OaHKa, TOCY-
JapcTBa (30JI0TOBAIIOTHBIE PE3EPBHI LIEHTPAILHOTO OaHKa) pa3padbaThIBAIOTCS B paMKax pa3IUYHbIX MOAU(HU-
Kalui Mozeneit ontTumansHoro noprdenst Mapkosuna — Toouna — [llapma. ba3oBbIM B COBpeMEHHOH TEOpUHU
WHBECTUIIMNA CUMTACTCS MOJXO, NpeuiokeHHbld B 1952 1. I MapkoBuiieM jig onpeesieHus ONTUMalIbHO-
r0 TOpTQens, yUUTHBAIOMNNA TaKHe XapaKTEPUCTHKH CEKTOPOB WHBECTHPOBAHUSA, KaK JOXOJTHOCTh M PUCK
HeOIaronpusiTHOTO W3MEHEHUsI KOTHPOBOK [9]. 3acmyroii [. MapkoBuIia crana TeOpeTHKO-BEPOSITHOCTHAS
(hopmanuzanysi moxkaszarenel JOXOAHOCTH U PUCKA, YTO MO3BOJIMIIO IEPEBECTH 3a/lady BHIOOpa ONTHMAIBHOM
WHBECTHLIMOHHOW CTPaTEernuy Ha CTPOTHi MaTeMaTHUeCKui si3bIK. Kputepusimu BeIOOpa onTUMalIbHOTO MOPT-
(hens sABIAFOTCS:

1) MUHUMU3ANWS PUCKA NP 33J]aHHOM YPOBHE JIOXOJAHOCTH (Monemb 1);

2) MaKCUMHU3aIUs JOXOTHOCTH MPH 33JaHHOM YPOBHE pHCKa (MOJENb 2);

3) nouck 3pPEeKTUBHBIX MAPETO-ONTUMAIBHBIX PEIICHHUH B 3a]a4e ¢ AByMs KPUTEPHSIMH: MUHHUMU3ALUEH
pHYCKa U MaKCUMH3AIUEH TOXOMHOCTH (MOJIEb 3).

Mogzens 1 ontuManbHOro nopTQers 03BOJIET HATH 10K (x1 s Xgy ey xn) KaruTalla, BIOKCHHOTIO/TIpU-
BJICUEHHOTO B (DMHAHCOBBIE HHCTPYMEHTBI U3 /1 BO3MOXKHBIX, MUHUMU3UPYIOLINX Bapuauuio V 3¢ GeKTuBHOCTH
noptdens:

V:zn:zn:V,jxi)Q — min,

i=1j=1

e V; — koohuuneHT KoBapualui CiryqaiHbiX BETUMYMH JJOXOIHOCTH i-TO U j-TO MHCTPYMEHTOB, T. €. 9TO
PHUCK OT OTHOBPEMEHHOTO BKIIIOUEHHSI B TOPT(]EIb i-ro U j-T0 BUAOB HHCTPYMEHTOB IIPH YCIIOBUH, YTO 00ec-
MIEYNBAETCs 3aJlaHHOE 3HaueHue M 0KM/1aeMO TOXOAHOCTH — B3BEILIEHHON CpeHEN BEJIMYNHBI BOZMOKHBIX

J0X0O40B, I'’I€ BECaAaMU ABIAOTCA 40T noqu)eJm, I/IHBCCTI/IpOBaHHI:Ie B Ka)i(,[[]:lﬁ nu3 I/IHCTp}/MCHTOBZ
n
Z m;x; =M,
j=1

rae m; — OKUAAEMast JIOXOAHOCTD j-T0 (PMHAHCOBOTO MHCTPYMeHTa. OKuaaemas JJOXOAHOCTb EAMHHULI j-TO
MHCTPYMEHTA /1; PACCUMTHIBAETCS KAK MATEMATHYECKOE OXKUIIAHUE CITy4ailHOH Benanuuubl. Jlomu Beex Qu-
HAHCOBBIX HHCTPYMEHTOB B CYMME€ JIOJIKHBI 1aBaTh CIUHHUILY:

n
X %=1
Jj=1
C mareMaTuuecKod TOYKH 3PEHUS W3-3a CBOMCTB KOBAPUAIIMOHHOW MATPHUIIBI — HEOTPHUIIATEIIHLHO OIpeIe-
JICHHOH U CHMMETPUYHOMN — 3aJja4a ONTUMAIBHOTO TOPTdeis (MOJIeIb 1) OTHOCUTCS K MPOCTOMY KJIACCy 3a1au
BBIIMTYKJIOTO KBaJPAaTUYHOTO MPOTPAMMHUPOBAHHUS, TOMYCKAIOIIUX SBHBIC PEIICHHUS.
B nmpakTHyecKkux MpUIOKEHUSIX YaCTO PACCMATPUBAIOT B KAYE€CTBE OCHOBHOM MOJIENb 3, T. €. JIByXKPHUTE-
PHATBHYIO 33J1a9y MaKCUMU3AIUH 0XKUIaEMON JJOXOMHOCTH IPU MUHUMAIBHOM PHCKE

n n n n
zz Vij xixj%min, zmjxj%max, ij: 1,
i=1j=1 j=1 j=1
U MCCIEOYIOT apeTO-ONTUMANbHbIC PeIeHHUs, T. €. 3 deKkTuBHbIC TOPT(EIH, KOTOPbIE HE AOIYCKAIOT YIyd-
HICHUS OJTHOBPEMEHHO I10 OJJHOMY U3 KpUTEPHUEB (PUCK MITH JIOXOIHOCTh) 0€3 YXY/IIIECHHS TI0 IPYTroMY U3 HHX.

B noprdenbHoit ontumu3anuu o moaenu 3 (Onarogapst BBIMYKIOCTH 000MX KPUTEPUEB JaKe MPH JIOTION-
HUTEJIbHBIX JTUHEHHBIX OTPAHUYCHUSX) MOMCK NapeTO-ONTHMAIbHBIX peleHui (3¢ PEKTUBHBIX MOpTQeneii)
CBOAMTCS K IOMCKY BCEX ONTUMAJIbHBIX PEIICHUH B 3a7a4e ¢ mapaMeTpUUECKUM KBaAPAaTUIHBIM KPUTEPUEM

i i Vixix; — ki m;x; — min, ke [0’ +oo).
j=1

i=1j=1

'Heoocexun A. O. MeTonomnormdeckne 0CHOBB MOJCTHPOBAHHS (PHHAHCOBO IEATETPHOCTH C HCTIOMb30BAHEEM HEUETKO-MHOXKE-
CTBEHHBIX OIUCAHUM : AMC. ... I-pa 3koH. Hayk : 08.00.13. CII6. : Cankt-IlerepOypr. roc. yH-T 3koHOMUKH U puHancos, 2003. 280 c.
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B atom cityuae B cuity Teopemsl ['ypeuua [10, ¢. 105] paboraeT MeTos cBepTKU KpuTepreB. Haxoss perieHus
JUTSI K&KJIOTO &, MOYKHO TIOJYYUTh onucanue 3pPpekTUBHBIX opTderieit uepe3 BeKTop-QyHKITUIO

x(k)=(x1(k), x(k), ..., xn(k)).

q)yHKI_II/II/I X; (k) SABJIAIOTCS HECIIPCPBIBHBIMU KyCO'{HO—HHHefIHLIMI/I C KOHCYHBIM 4YHCJIOM HU3JIOMOB. 3(1)(1)61(—

THUBHBIC MOPT(]EIN, COOTBETCTBYIOIINE TOYKAM HM3JIOMa, IIPUHSITO HA3bIBaTh YIVIOBBIMH, a IMapaMeTphl k, UX
OIpEJICIISIONINE, — YIIOBBIMHM TouKamMu. Bece octanbHble 3 PeKTUBHBIC TOPTQENIN YCTaHABIMBAIOTCS Yepe3
JINHEHHYI0 KOMOMHAIUIO YIIIOBBIX TOPTQEIIeH.
I[pumep. [Ipenmonoxum, 4To s BIOKEHUI WHBECTOpa MMEIOTCS Ha BBIOOP CIIEAYIONIUE YETHIPE BHUIA
(PMHAHCOBBIX HHCTPYMEHTOB: oOnuraiuu kasHadeiicrea CILIA, rieHHbIe OyMaru B €BpO, 30J10TO U aKI[HH KOM-
nanuu IBM, oxunaembie 3PPEKTUBHOCTH KOTOPBIX, PACCUUTAHHBIC KaK CPEAHHME 3HAYCHUS HCTOPUYCCKHUX
PAIOB TOXOMHOCTEH, cocTaBistoT 4,20, 6,96, 10,44 1 6,48 % B ro7] COOTBETCTBEHHO, TUCTICPCHH PaBHEI 4,15,
7,09, 13,72 u 179,17 cOOTBETCTBEHHO, a KOBapHAIIMH TOXOJHOCTEH COCTABIIOT 1,23 1715 MepBOTO U BTOPOTO
aKkTHUBOB, 0,15 — 11151 mepBoro u Tperbero, —9,80 — 1715 IEPBOro U YETBEPTOro, 3,46 — 1J1s1 BTOPOTO U TPETHETO,
—6,71 — nns BTOpOTO M 4eTBEPTOrO, —16,97 — M1 TpeThero u yeTBepToro. Kopapuammst — 3T0 cTaTUCTHYECKAs
Mepa B3aUMOJCHCTBUS ABYX CIy4YallHBIX BEJIMYMH, B KAUECTBE KOTOPBIX B HAIIEM MPUMEPE BBICTYIAIOT JO-
XOTHOCTH IBYX HHCTPYMEHTOB i M j. DKOHOMHYECKHI CMBICT TTOJIOKUTEIHLHOTO B3aUMOICHCTBUS 3aKITI0IACTCS
B TOM, YTO POCT OXKHJIAEMOM JTOXOIHOCTH OJTHOTO MHCTPYMEHTA BJICUET 3a COOOH YBEIUYEHHUE JIOXOAHOCTHU
npyroro. OTpunarenbHasi KOBapHallis MOKa3bIBaeT, YTO JTOXOAHOCTH ABYX MHCTPYMEHTOB CBSI3aHBI MEXKIY
co00¥1 B MPOTUBOTIOJIOKHBIX HAIIPABICHUSX. Tak, pOCT 0KUAEMOMU JOXOHOCTH OJIHOTO HHCTPYMEHTa OyieT
COTIPOBOXKIATHCS CHIDKEHUEM OXKHIaeMOU TOXOAHOCTH JAPYTOTO.
Haiinem ontuManpHOE paclpeesicHue T0JIeH HHBECTUIIMOHHBIX CPEICTB B MMCIOIIUECS aKTUBBI IIPH Ma-
KCUMaJIbHOM YPOBHE JOXOIHOCTH M MUHUMAILHOM PHUCKE, HCIIONB3Ysl PECYPChl CUcCTeMbl Mathematica [11].
Jnst aTOrO BBEZIEM MCXOIHBIC TAHHBIC:
4.15 1.23 0.15 -9.80
1.23 7.09 3.46 -6.71

In[l]:=v:= ; m:={4.2, 6.96, 10.44, 6.48};
0.15 3.46 13.72 -16.97

-9.80 -6.71 -16.97 179.17

x:={x1, x2, x3, x4}; 1 :={1, 1, 1, 1}
" pelInuM MapaMCTPUYCCKYIO 3aaavy MapKOBI/IIIai
In[2] := optlk ]J:=Minimize[x.v.x-k m.x, i.x==1, Xx]

OnHO U3 TapeTO-ONTUMAITFHBIX PEIICHHI TaeT PEKOMEHIAITUIO BIOKUTH 59,27 % B obnuranmy ka3HadeicTsa
CIIA, 15,58 % — B Oymaru, HOMUHAPOBaHHEIE B €Bpo, 18,45 % — B 3051010 U 6,70 % — B aKIIM¥M KOMITAHIH
IBM. DpdexTuBHOCTH TOpTheEns mpu 3ToM cocTaBuT 5,93 %, a puck — 1,42 %.

I'panuria mapeTo-oNTUMAILHEIX MOPTQENIEeH Mpru PocTe ero oKumIacMoi 3PPEKTUBHOCTH OTOOpaKaeTCs
rpauIeCcKu ¢ IIOMOIIBIO CPENCTB cucTeMbl Mathematica (puc. 1).

D¢ dextuBHOCTD, %

Puc. 1. I'panuna napero-onTUMalbHbIX PELICHUMI
Fig. 1. Pareto optimal solution boundary
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Takum 00pa3oM MOXKHO CHOPMUPOBATH TOPTQEIIb MPAKTHUESCKH C JIFO00M 0KugaeMOi 3PPEKTUBHOCTbIO,
HO IIPU 3TOM U PHUCK Oy/IeT HEOTPAHHUYEHHO PACTH.
Kycouno-nuHeitHble ()YHKIMH, OTTHCHIBAIONINE MHOXKECTBO 3PPEKTUBHBIX TOPTQEIieH, 3aat0TCs TaK:

In[3]:= Dolg [j 1l:=Plot([x[[j]]/.optlk]l[[2, j11, {k, O, 180},
AxesLabel — {"k", x[[J]]}, PlotStyle — Thickness[0.02/311, {j, 1, 3}1;
In[4]:= Show[{g[1l], gl[2], gl3]}, AxesLabel — {"k", "inzl"}l

T

B nensax BeiOopa 3 MHOXKECTBA APETO-ONTHMAIBHBIX PEIIEHUI €INHCTBEHHOTO BBOIST Pa3InIHbIE JI0-
MOJTHUTENbHBIE KpuTepun. Hanpumep, ecnu nHBECTOp — OAaHK, TO HCIONB3YeTCS KPUTEPUH JIMKBUIAHOCTH,
JIOCTaTOYHOCTH KaruTaja u Jp.

C momeHnTa Beixona pador I. Mapkosuua, /Ix. Tobuna, L. Illapna, craBmux Onaromaps nopthenbHOM
Teopuu naypearamu HobeneBckoii mpeMuu, TEOPHUS ONTUMAIIEHOTO YIIPABICHHUS MHBECTHITSAMHI 0(OPMILTACh
B MOIIIHOE HAayYHOE HaIpaBlIeHHe, pa3pabaTeiBaeMoOe B JecATKax MOHOTpaduil, psae HaAyIHBIX KypHAJIOB
U ThIcA4ax crateil. HecMoTpst Ha TO 4TO GOJIBIIMHCTBO 3a1a4 MOPTPETbHON TEOPUH — YaCTHBIE CIIy4YaH OITH-
MHU3aIMOHHBIX 3a/1a4 pacipenencHus pecypcos (allocation problem), cepbe3Hble CIELUANNCTHI B 001aCTH OI1-
TUMU3AIMA K HUM TTOJIKITFOUMIIACE HeaBHO. B benapycu mepssiii ki crateit « OnTuManbHbIA TOpTQENs) ObLT
onyonmkoBaH B 1996 1. [12]. B nanpueilimenm B padore [13] B Momens Mapxkouira — ToOuHa ObutH 100aBIIEHEI
JUCKPETHBIE TepeMeHHbIe ((PMHAHCOBBIE aKTUBBI, KaK MPABHJIIO, TPOJAIOTCS LEJIBIMHU JIOTAMH ), 8 KBaJpaTHIHas
(YHKLHUSI pUCKOB BBUAY TPYAHOCTH MOCTPOCHHS UCTOPUUECKHX PSAOB JaHHBIX ObLIa 3aMEHEHA OrpaHHye-
HUSIMH JUBEPCU(DHUKAITNNA PUCKOB. BBUTO TTOKa3aHO, YTO JaHHBIC OTPaHMYCHHS 3aqaroT momMarpoun [14].
Takum oO6pa3om, B mopT(henbHON 3a/1a4ue B CITydae TOJIBKO aKTUBHBIX OIEpaIiuii OMHOPOIHBIA MTOJTUMATPOUI,
3a/laHHBIM OTHUM OTPAHUYEHHUEM,

n
2 5=k,
j=1

rae K — cyMMapHbIi HHBECTHUPYEMBIH KalnTal, 3aMEHsUICS ITOJIMMATPOUIOM JTUBEpCUUKALINN PUCKA

le- < I”([) it Je F,

iel
rac [ — MHOXECTBO OAHOTHUITHBIX (I)I/IHaHCOBLIX HUHCTPYMCHTOB U3 MHOKCCTBA BCEX NHCTPYMCHTOB F. B nHbIx
CUTyalusX UCIIOJIb30BaJICA 0606IHCHHBIﬁ noJimmarpounjg ,ILI/IBepCI/I(bI/IKaLII/II/I pucka

r (1)< x,<r*(I)ans IeF,

iel
rne v (I), I"+ (1) — MUHHUMAJIBHO BO3MOHBIE 00OBEMBI (l)I/IHaHCOBI:IX onepaunﬁ Ha pbIHKax ¢ HOMEpaMHu H3

MHOXECTBA / — MAKCHMaJIbHO BO3MOXKHBIE 00beMbl (DMHAHCOBBIX OIEPAIlMii HA PHIHKAX C HOMEPaMHU MX MHO-
xectBa [ (cM. [14]). s mogoOHBIX 3a1au ObUIO MPEIOKEHO IPOTPaMMHOE 00ecIieueHre Ha 0a3e CUCTEMbI
Mathematica [15].

[To3aHee s ONTUMAaTBHOTO YIIPABJICHUS 30JI0TOBAIIOTHBIMU pE3epBaMU IIEHTPAIbHBIX OaHKOB Ha 0ase
MOJIeNH 3 ObLIa IOCTPOSHA ABYXATAITHAsI MOAEIh CHavYaJIa BEIACISIIOCh MHOJKECTBO TTAPETO-ONITHMATBHBIX Pellle-
HUH, a 3aTeM U3 HUX HAXOMJIUCh APETOBCKUE ONTHMYMBbI I10 JIByM JIOTIOJIHUTEIIbHBIM KPUTEPUSIM (KPEIUTHBIN
PHUCK U pUCK JUKBUAHOCTH) [16; 17]. O6 MCKIIOUNTENFHON BaKHOCTH 3aJa4ll yIpaBieHHsI HHOCTPAHHBIMU
AKTUBaMU [IEHTPAJIbHBIX OAHKOB CBUJIETEIILCTBYIOT Pa3MEPhl CAMUX 30JI0TOBATIOTHBIX pe3epBoB: y LleHTpaib-
Horo 6anka Poccun — 0,5 tpmu momn. CLIA, y Kuras — 6onee 4,0 tpia gomn. CILIA, y SAnonun — 1,4 tpiH
momn. CIIA, y bemapycu — 8,5 mupa gomn. CHIA.

[IpencrapisieT HHTEPEC Pa3BUTHE KIIACCUYCCKUX METOIOB (DMHAHCOBOTO aHAJIM3a HAa HEYSTKUX MHOXKECTBAX
JUISL TIOPT(QEIbHBIX 3a]1a4, YTO MPUBEIET K 00JIee aJIEKBATHBIM MOJISIISIM C YUETOM HEOIPEICIICHHOCTH OY/TyIIEro.

HeueTkue 1aHHBIE

HeueTkue nannele (MEpOpManysa 0 GUHAHCOBBIX PBIHKAX BCETIa HOCUT HEYETKHUI XapaKTep) MOKHO Npe-
CTaBUTD C MOMOIIBIO HEYSTKHX MHOKECTB U unceln. [1ycth £ — MHOXKECTBO, A — moamHokecTBO E. ToT daxr,
YTO JIEMEHT X MHOXXECTBA £ €CTh AJIEMEHT ITOJIMHOKECTBA A, 3aITUCHIBAIOT C TOMOIIIBIO XapaKTEPUCTUIESCKON
(hyHKIIIHN
I, ecniu x€ A4,

wy(x)=

0, ecin X & A.
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[lycTh Teneph xapakTepucTHueckast GyHKIMS MpUHUMAET 3HaueHus: Ha oTtpeske [0; 1]. B cBs3u ¢ atum
AIIEMEHT X € E MOXeT He TpUHa Iexars A ( Uy (x) = 0), B HE3HAYUTEIILHOW CTETICHN OBITh AIIEMEHTOM A( Uy (x)

0IM3KO K 0), Oosnee UM MEHee IPUHAIIIEKATh A MK B 3HAYUTEILHOH CTENEHU OBITh 37IEMEHTOM A( Uy (x) = 1).
HeueTknm MHOXECTBOM 4 MHOXECTBA £ Ha3bIBaeTCS mapa (A, 1) 2).

Heuetkoe 4ncio — 3To HeYeTKOe MOJMHOKECTBO 4 = [al; a3] MHOJKECTBA JIeHCTBUTEIbHBIX YHCEI, UMEIO-
uiee QYHKIMIO MPUHAIEKHOCTH L ;. [paduyeckoe npecTapieHne HEYETKOTO YUCa CM. Ha puc. 2.

LA

1

»

0 a, a, a, X

Puc. 2. Tpaduueckoe npecTaBiIeHUe HEYCTKOTO YHCIa
Fig. 2. The graph of a fuzzy number

[pocretimuii crioco0 3aaHusl HEYSTKOTO YUCIIa — MTPEJICTABICHIE HETOYHBIX 3HAYCHHI BEJTUYUH C IIOMO-
IIBI0 JJOBEPUTEIbHBIX UHTEPBANIOB. JeiCTBUTENHHO, €CTh MHOTO CUTYaIlUH, NI KOTOPBIX C YBEPEHHOCTHIO

MOYKHO YTBEP)KIaTh, 4TO BETMYHHA (HAIpUMeEp, JOXOTHOCTH) MPUHAIEKUT HEKOTOPOMY OTPE3KY [al; a, ],
7€ a, — NECCUMHUCTUYECKas OlleHKa OyayIleil JOXOAHOCTH, a a; — ONTUMUCTHYECKas OlleHKa. Tak Kak Ha J0-

BEPUTCIIbHBIC NMHTCPBAJIBI MOXKHO PACIPOCTPAHUTL CTAHAAPTHBIM O6p330M Oonepanuru CI0KCHUA, BBIYUTAHUA,
YMHOXCHHA, CPABHCHHA, MAKCUMYyMa 1 MUHUMYMa, TO, CJICAOBATCIIbHO, MOYXHO IOIIBITATHCA O606IIII/ITI) Hnoc-
HOBHBIC ONITHMH3AIIMOHHBIC aJTOPUTMBI TOPTHETHLHONU TEOPHUH.

OI[HO H3 CaMbIX paClIpOCTPAHCHHBIX HaHpaBJICHI/Iﬁ B TCOPUH HCUCTKUX MHOXKCCTB — MOACIIMPOBAHNUEC HEC-
YETKHUX CUTYAIMH C IIOMOIIBIO HEUeTKUX TpeyroabHbIX uncen (HTY). HTY 4 = (al, a,, a3) MpEeJCTaBISET
HEYETKYIO BEIIMYMHY, O KOTOPOH AKCIEPTHI YBEPEHHO YTBEPKIIAIOT, YTO peajbHO BEIIMYMHA HE MOXKET OBITh
MEHBIIE a; ¥ OOIBILE a4, HO C HAUOOIBILEH BEPOATHOCTBIO OylIeT paBHa a,. ubiMu cnoBamu, HTY ecth nec-
CUMUCTHYECKasl, HANOOJee BEepOSATHAS U ONITUMUCTUYECKAs OllEHKa HEYeTKOW BeTUIHHEI (pHC. 3).

LA
1

B 4

0] g, a a,
Puc. 3. I'paduueckoe NpeaCTaBICHHE TPEYTroIbHOTO HEUETKOTO HCIa

Fig. 3. The graph of a triangular fuzzy number

HesiBHO moBepuTeNnbHBIE HHTEPBAIBI (IECCHMUCTUYCCKUH W ONTHMHCTHYeCKn rporHo3sl) 1 HTY (mmec-
CUMHCTHYECKHUH, BEPOSATHBIN U ONTUMHUCTUYECKUN MPOTHO3bI) NPUMEHSIIOTCS IPU COCTaBJICHUH MPOTHO30B
COLMAJIBHO-9KOHOMHYECKOTO PAa3BUTHUS CTPAHBI.

OcHoBHbIe oneparun Haj HTY onpenenstoTes cinemyrommuM o0pa3om:

DA(+)B=(a;, a, ay)(+)(b, by, by)=(a;+b, a,+b,, ay+by);
2);1(—)3:(%, a,, a3)(—)(bl, b,, b3)=(a1—b3, a,—b,, a3—b1);
3)2(X)g:("1: a, a3)(><)(bla b,, b3):(01Xb17 a, x by, a3Xb3)9
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HA(+)B=(a, a), a)(+)(b, by, by)=(a,+b;, a,+b,, ay+bh);
Sk(x)A=k(x)(a;, ay, a;)=(kxa, kxa,, kxa)),keR"

a +2a,ta;

Onepaumo CpaBHCHUA HTY MoxHO BBECTH 110 CpCAHEMY 3HA4YCHUTIO Acp = 4

1) ecan ;lcp > l§cp,

2) ecnmn ;ICP = Bcp,

3)ecmu A, =B, a =b, u a;—a; > by — by, T0 nonaraior, uro 4 >

4) ecin ;lcp =B,

TO TI0J1araroT, 9uto A > B;

a, > b,, To nonaratot, 4ro 4 > B;

>
a, =b, v ay —a, = by — b,To nonararor, 4ro 4 = B.

IMpocreiimas noprdesibHas 3a1a4a ¢ HEYETKUMU JOXOAHOCTIMH

Jtst iITrocTpa BO3SMOXKHOCTEH TEOPHH HEYETKHUX YHUCEN PACCMOTPHUM MPOCTEHIIYIO MOPTQEIbHYIO
3a/1aqy, B KOTOPOH JIOXOJHOCTH — HEYETKHE YUCIIA:

n
Zijj — max,
Jj=1

35k
i=1
xJ.ZO,j:I,...,n,
(xl, Xyy  eeny xn)eP(r),

rae K — uHBeCTUPYEeMBbIi KamuTall, P(r) — monumarpous AuBepcudukanumn pucka. Jlaxe B Takoi IpocCToi
IIOCTAHOBKE CIIPOTHO3UPOBATh PYHKIMH L (xj) Iuts1 OylyIMX TOXOJHOCTEH KaX10ro MHAHCOBOIO HHCTPY-

MEHTA j IPAKTUYECKU HEBO3MOKHO. [Ipomie Bocnonb3oBarsest HTY.

[TycTh KaXabli i U3 M 3KCIIEPTOB CHPOTHO3UPOBAJ OYIYLIYIO JOXOAHOCTD j-TO (PMHAHCOBOI'O HHCTPYMEH-
ta B popme HTYU ;ll.j = (al’j , al, aéj ), e al, al, a3’7 — MUHHMAaJIbHO BO3MOXHasI, Hanbosiee BeposiTHAS
1 MaKCHMAaJIbHO BO3MOYKHast Oyy1iiast JOXOIHOCTb j-T'O MHCTPYMEHTa COOTBETCTBEHHO. Toraa, B COOTBETCTBUU
C HaITUM MeTOIOM Fuzzy-delphi, HaxomuM 0000IIIeHHOE MHEHNE KCITepToB B Buae HTY:

. S 1 e 1
A’ z(a/ al a’)z —Za’/ — Y a —Za’/ )
i @, 43 m (- 2 3
i=1 i=1 i=1
3aMeTHM, YTO, COIIACHO METOY Fuzzy-delphi, mporiecc MOXKET MOBTOPSTHCS HECKOJILKO pa3 € LENbIO 10~
OUTBCA Yy DKCIIEPTOB MEHBIIMX KOJIEOAHUI MHEHHH.
B pesyasrare nosnydyaem 3aiady onrumusanuu noprdess ¢ HTY npeacraBienus 10X0MHOCTEN:

n
Z(alj, aj, a3j)xj — max,
j=1 )
2 5=k,
j=1
x.20, j=1..n,

(xl, Xyy ey xn)eP(r),

rne K — UHBECTUPYEMbIN Kanurtad, P(r) — TOJIMMATPOUT C CyOMOAYISIPHOW (PYHKITMEH MUBEPCUPUKAITAN
KaruTaa.

W3BecTHO, 9TO B IETEPMUHUPOBAHHOM CITy4ae C YeTKUMH JTOXOTHOCTAMHU C(HOPMYITHpPOBaHHAS 3a/1a4a OTI-
THMAaJIbHOTO TIOPT(h e pemaeTcs TPaIueHTHEIM (greedy) anrTopuTMOM TTOKOOPIWMHATHOTO IMTOTbEeMa, KOTOPBIT
B TIOPSIIKE YOBIBAHUS JOXOAHOCTEH BEIOMpPAaET MAaKCHMaILHO BOSMOXKHBIC 3HAUCHUSI MHCTPYMEHTOB [ 14]. Eciu
HCIIONB30BaTh orepanuio cpaBHeHns HTY, To anroput™ MOKHO pacIipoOCTpPaHUTh U HA 33/1a4y C HEUETKUMU
JIOXOmHOCTSIMH. J{7151 9TOTO pa3zpaboran anroput™ Fuzzy-greedy, KOTOPBIN 3aKITIOUAETCS B CIIEAYIONIEM: BEIOH-
paeTcsi KHCTPYMEHT j; ¢ HauOOoIbIIeH 10XOAHOCThIO A’ 1 MakcHMAITBHO BO3MOYKHBIH KaITHTAll HHBECTHPYETCS
B JJTaHHBIH UHCTPYMEHT:

x/l

apt = max{x: xeP(r)}.
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3areM BbIOMPACTCS CICAYIONMIUH 110 JOXOJHOCTH HHCTPYMEHT J,, U IOJIaraeM, 4To

x({;t =max{x”?: x/ =x<{§,t, xe€P(r)} ur 1.

Cpasuenne HTY ais moucka onTUMU3HUpYIOIEH IepecTaHOBKH MHCTPYMEHTOB ( Jis Jas e j,,) MOXKHO
MPOU3BOUTE ¥ JAPYTHMH CIIOCOOAMHM, HAIIPUMED BBIYUCIISSI PACCTOSHUE OT KX J0r0 HeUeTKoro uncia A’ 10
HX BEPXHEU rpaHuUllb:

A=A vAv. . va".
Paccrosinue Mexay HEUETKUMU YUCTAMU d (,Zli, A ) paccuuThIBacTCst O0OBIYHO B MeTprKe XaMMuHTa. Torma
ONTUMU3UPYIOLIAS IEPECTAHOBKA COOTBETCTBYET YIIOPSAI0UECHUIO:
A4, 1')<d(4” T)<...< d(&f", 21*).
Mpumep. PaccmoTpuM TaHHBIH TIOAXO0/T HA TPUMEPE ONTHMU3ALNHN CTPYKTYphI TopTderst uaBectopa. [Ipen-

MOJIOKUM, YTO Y MHBECTOpA UMEIOTCSI Ha BLIOOD YeThIpe (PMHAHCOBBIX HHCTPYMEHTA, O)KHUIAEMBIC IOXOJHOCTH
KOTOPBIX IO SKCTIEPTHBIM OIICHKaM UCTOPUYECKHX JIAHHBIX MoKa3aHbl B hopme HTY B Tadm. 1.

Tabnuma 1

OzxugaeMble I0X0THOCTH (PMHAHCOBBIX MHCTPYMEHTOB, npeacTaBieHnsie HTY

Table 1

Expected returns on financial instruments, represented by fuzzy triangular numbers

Osxumaemast T0XOIHOCTh, % B Ioj CpeﬂH’f)Z I};O;(;E[HOCT}”
Buj aktuBa _ A )
HTY 4’ | mina/ | Bepostuas aj | max af Ay = W

AKUuY, HOMUHUPOBaHHbIE 7 497 6.72 7.59 6.50
B €BPO (xl)

buners! ka3naueticra CIIIA (x2 ) A 5,36 6,72 7,20 6,50
3omoro (x3) A 9,86 10,10 11,70 10,44
Axuun xomnanun Xerox (x,) A4* 3,20 4,10 5,40 4,20

B nensax quBepcudukanum prucka BioxeHui odmiero kanurana B 100 MITH €éBpo BBE/ICHBI ABYCTOPOHHUE
OTpaHMYEHUS 10 MacIITadaM OIEpaIHii 10 KaKI0OMY HHCTPYMEHTY:

15<x <30, 30< x,<65, 10< x,<25, 0< x,<10,

a TaKKe Mo Macirradam onepaunﬁ Ha OTACJIbHBIX PbIHKAX:

X +x, <70, x;+x, 215.

JlaHHBbIe OTpaHUYEHUS 3a/1al0T 0000IECHHBIN TOTUMATPOUI AUBEPCU(PHUKALINU PUCKA P(r_, rt

[Iporpamma pemenns 3amgaun ¢ HTY paszpaborana Ha 6a3e cuctemsl Mathematica. Ilockonsky HTY no-
XOJTHOCTH MHBECTUPYEMbIX HHCTPYMEHTOB CPaBHUMBI CIICAYIOLIMM 00pa3oMm:

~ ~1 ~2 ~4
L>A>A42>4
nu aHaJ'IOFI/I‘IHOMy yCJ'IOBI/I}O y,ILOBJ'ICTBOpSIIOT OIITUMHUCTHUYCCKHUC HpOFHOSLI 3KCHepTOBZ
3 1 2 4
ay >ay>a; >as,
TO OIITUMAJILHBIC peI.LIeHI/ISI, OpH@HTHpOBaHHHe Ha MAaKCUMAaJIbHO BOSMO)KHYIO nu CpCI{HIOIO JOXOOAHOCTH COB-

MaayT:

In[l]:=x:={x1,x2,x3,x4};1:={1,1,1, 1}; mmax: ={0.0759, 0.072, 0.117, 0.054};
In[2]:=Maximize[mmax.x, {1i.x==100, 15<x1 <30, 30<x2<65, 10<x3<25, 0<x4<10, x1+x2<70,
x3+x4>15}, x]

Out[2]={8.352, { x1 —>30., x2-540., x3—>25., x4—>5.}}
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TakuM 00pa3oM, OITHMAIIEHOE PACTIPEICIICHIE HHBECTUITMOHHBIX CPEICTB 10 MeToAy Fuzzy-greedy B Oy-
Mary, HOMUHHUPOBaHHBIE B BAIIIOTE €BPO, cocTaBuT 30 %, B 6uneTs! ka3Hauericta CLLIA — 40 %, B 3010TO —
25 % u B akuu kommauuu Xerox — 5 %.

Bbr4nciinM neccUMUCTHYECKYTO U HanOosiee BEPOSITHYIO OKUAaeMble JOXOAHOCTH MOPTQeIs:

In[4]:=m,,:={0.0497, 0.0536, 0.0986, 0.032}; m,,,:={0.0672, 0.0672, 0.101, 0.041};
In[5]:=m,, .x/.%[[2]]

Oout[5]=6.26

In[6] :=m x/.%%5[[2]]

prob

Out[6] =7.434

CremoBaTenbHO, JOXOMHOCTD MMOPTQEITS IO TECCHMUCTHISCKAM IMPOTHO3aM OIICHUBaeTCs B 6,26 % B o7,
10 HanOoJjiee BEPOSITHBIM olleHKaM — B 7,434 % B roj, a 1o ontuMuctudeckuM — B 8,352 % B roj.

3amena B moesiu MapkoBuna HeueTKHX KO3 GUIIMEHTOB 10X0AHOCTH
AUCKPETHOM CJIy4aiiHOM BeTHYUHOM

IHoprdensHas Teopust MapKoBHUIla HCIIOIB3YEeT OCHOBHBIE CTATHUCTUYECKHME MTOKA3aTeNN, pacCCUUTaHHbIE Ha
OCHOBE UCTOPHUYECKHX PAIOB TOXOIHOCTEH: apiupMeTHIECKOE CpeiHee, TUCTIEPCHI0, CPEIHEKBAAPaTHIECKOE
OTKJIOHEHHE, KOPPEISAIUIO U KoBapranuio. OMHaKO CTOMMOCTH (PMHAHCOBOTO aKTHBA B OyAyIleM — BEJIHMYHNHA
HEW3BECTHasI, KOTOpas MOXKET KoJebaThCsl B HEKOTOPBIX IpeNeyax W 3aBUCETh OT CYObEKTHBHBIX OXKUIAHUN
YYaCTHHUKOB PbIHKA. B CBSI3M ¢ THM B MOZIEIISIX ONTUMHU3AIINH TTOPT(HENst BepHEe HCIIONb30BaTh MTPAaBUiIa TEOPUHU
HeomnpeaeneHHoCTH. Tak, 9uciI0BOe 3HAYCHNE TOXOAHOCTH B KaXKI0OM (PMHAHCOBOM CEKTOPE MO>KHO 3aMEHUTH
HTUY, gto oTpasut 6osee peaabHBIH XapakTep MOCTaBICHHON 3a1a4n.

[Iyctb umeroTcsi puHaHCOBBIE MHCTPYMEHTBI C O’KUAAEMBIMH JOXOIHOCTAMH, NpeactaBieHHbiMH HTY
A = (alj ,a},al ), SKCTIEPTHBIE MHEHHS O TECCUMUCTHYECKOH @] , Hanbosee BEpOATHOI @ M OTHMHUCTHYECKO#
a3j JIOXOTHOCTSIX 0000IIIEHBI (HanpuMep, METOOM Fuzzy-delphi) n ipencTaBieHbl Kak IUCKPETHbIE ClTydaiiHbIe
BenuunHsbl (JICB) B Tabm. 2.
Tabnuma 2
Ipeacrasnenne HTY kak JICB
Table 2

Representation of fuzzy triangular numbers
as discrete random variables

HTY (JICB) al aj ai

BeposTHOCT (pk ) 0,05 0,9 0,05

Toraa oxxunaemast 3pPeKTUBHOCTH TOPTQeEsi, Mepa prucKa (CTaHAAPTHOE OTKIOHEHKE) H KOBapHALIK OyAyT
BBIUUCIIATHCS UCXOAS U3 3TUX TpoeK. Criocod HaxokaeHUs 3G HEKTUBHOTO MHOKECTBA MHBECTULIMH CBOIUTCS
K MOJYYCHHIO OKHMIAEMOHN JTOXOIHOCTH, KaK OOBIYHOTO YETKOTO YMCJIa ¥ MaTpPHUIbl KOBapHalHid, IPU 3TOM
HTY untepnperupyercs kak JICB.

[ToguepkHeM, 4TO JaHHBIN MTOAX0 HEOOXOIUM B CITy4asiX, KOIIa OTCyTCTBYIOT HCTOPHUYECKHUE TaHHbIE THOO
HWHBECTOP OOJbIIE MMOJIaraeTCsl HA MHEHUS YKCIIEPTOB.

BroiBoabl

HWcnonp3ys onepariuyl HaJt HEYETKUMHU YHCIIaMH, MOYKHO 00001I1aTh OCHOBHBIE ONTUMH3AIIOHHBIE aJTOPUT-
MBI IOPTQETpbHON Teopun MapkoBuila. Ha nx ocHOBE co3maHbI TporpaMMEI Ha 0a3e cucteMbl Mathematica
JJid peIICHUA CICAYIOINX ONTUMHU3AIIMOHHBIX 3a/1a4 ¢ HCYCTKUMU BEIIMYMHAMU JOXOJAHOCTH:

1) AByXKpUTEpHATBHON 331241 ONITUMAIBLHON CTPYKTYpBI OPThEs;

2) OHOKPUTEPUATHHOMN 3a]]auu C OrPAHUYCHHUSIMH B (DOpME IOJIMMATpOUIa JUBEpCU(DUKAIIMHE PUCKOB.

[IpakTHdeckoe MprUMEHEHNE ATUX aJTOPUTMOB, OCHOBAaHHBIX Ha TEOPHH HEYETKHUX MHOXKECTB, MTO3BOJISET
pa3BUBaTh KJIACCUYECKHE MeTO/bl (priHaHCOBOTO aHanm3a [ 18] u momrydaTs Gonee aieKBaTHBIC MOJIENN C YIETOM
HEOTPEeAeIEHHOCTH OyIyIIero.
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KAK ITOBBICUTDb OOPEKTBHOCTD YITPABAEHU A
TOCYAAPCTBEHHBIMU OPTAHUBALIAMIN?

M. M. KOBAJIEB", A. A. ABJOHHH"

YBenopycekuii 2ocydapcmeennbiii ynueepcumem, np. Hezasucumocmu, 4, 220030, 2. Munck, Berapyco

[IpexncTaBneH KpaTKUi aHAJIN3 COCTOSTHUS TOCYapCTBEHHOTO CEKTOopa OeIopycCcKol SKOHOMUKH. BblieneHs 0cHOB-
HBIE TIPOOJIEMbI ¥ HANIPABICHHS CO3MaHns d(PPEKTHBHON CHCTEMBI yIPABICHHUS TOCYIapCTBEHHBIMH aKTHBaMH. Pe3yinb-
TaThl UCCIIEIOBAHUS MOTYT OBITh MOJIE3HBI PA3pabOTUMKAM 3aKOHA O TOCYJAPCTBEHHBIX OPraHU3aALUSIX 1 XO3SHCTBEHHbBIX
CyOBeKTax C y4acTHEeM TOCyJapcTBa.

Knrwouegwie cnosa: rocynapcTBeHHast opranuzanus; 3p(eKTHBHOCTh TOCCEKTOPa; MOHUTOPHHT TT0Ka3arenei 3¢ ¢ex-
THUBHOCTH.

HOW TO INCREASE EFFICIENCY OF GOVERNANCE MANAGEMENT?

M. M. KOVALEV"®, A. A. AVDONIN"

*Belarusian State University, 4 Niezalieznasci Avenue, Minsk 220030, Belarus
Corresponding author: M. M. Kovalev (kovalev@bsu.by)

A brief analysis of the state of the public sector of the Belarusian economy is presented. The main problems and direc-
tions of creating an open system for managing state assets are highlighted which may be useful to the developers of the
law about state organizations and economic entities with the participation of the state.

Keywords: state-owned enterprises; state sector efficiency; monitoring of performance indicators.

BBenenue

locynapcTBeHHBIN CEKTOP YKOHOMHKH B OOJIbIIEH MM MEHbBIIEH CTENICHN IPUCYTCTBYET B KaXK/I0H CTpaHe.
Tak, B CIIA x HeMy mpHHaJUIeXKaT 1104Ta, KeJe3Hble Joporu, HannoHaneHOE ynpaBleHHE 10 adpOHABTHKE
U HCClieIoBaHuI0 kocMuueckoro mpoctpanctBa (NASA). Bo ®pannun oxono 1000 rocynapcTBeHHBIX opra-
HU3AIWiL, B TOM YHCIIE Takhe KPYINHEIE, Kak Electricité de France, Gaz de France, CyMMapHO B TOCCEKTOPE
3aHATO Oonee 1 MUIH yenoBek. VX 107s1 B pa3HBIX cTpaHax CYLIECTBEHHO BapbUpYETCs: MPUMEPHO oT 4 %
B Kurae 1o 70 % B Unauu. B Hexotopeix crpanax (Mugus, Kutaii, I'epmanus, Poccust) rocynapcTBeHHbIE
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OpraHMU3aIUN UCUYUCISIFOTCS ThICSTYaMy. MHOTHE M3 HUX MOJYUHIIA CTATyC MEKITIYHAPOIHBIX M BXOIST B YHC-
70 2000 KpymHEUITUX KOMITAHWA MUpa, TpudeM 3a rnociaeaane 20 JeT UxX I0Js B STOM CHUCKE YBEITUIHIACH
BIIBOEC: TETIEPh ATO KAXKasl TsITask OpraHU3aIns CO CTOMMOCTBIO akTUBOB B 45 TpiH nomi. CHIA [1].

CTOpPOHHHKH TOCCEKTOPA IKOHOMUKH YKA3bIBAIOT, YTO OH TIO3BOJISIET CO3/IaBaTh €CTECTBEHHBIE MOHOTIOIUH
(9mekTpo-, ra3zo-, BOJOCHAOKEHHE H T. JI.), 00eCIIeYMBaTh HAIIMOHAIBHYIO 0€3011acHOCTh (00OPOHHBII CEKTOP),
0O0IIIeCTBeHHBIC YCIIyTH (IT04YTa, 00pa3oBaHue, HayKa U T. J.), IPEOI0JIeBaTh OTPULIATCIIbHBIC BHEIIHHUE (-
(beKThI (3KOJIOTHUECKUE U JIP.), CIIOCOOCTBYET JOCTHKCHHUIO COIIMANILHOM CIIPABEIJIMBOCTH, YTO HPOSIBIISETCS
B IepepacupeieICHNH HalmoHaasHoro 6orarctea (Teopun T. Mopa, T. Kammanemnsr, XK. XK. Pycco, H. Ipy-
nmona, K. Mapkca, O. Jlanre, M. Amne, Jlx. Cturmuma, B. Tanzu, T. [Tuxkertn).

[IpoTUBHUKH rOCCEKTOPa B IKOHOMHKE C TIOMOIIBIO SMITUPUUYCCKUX JTAHHBIX MBITAIOTCS JI0Ka3aTh 00Jice BbI-
COKYI0 3(()eKTUBHOCTD YaCTHBIX OPraHU3aIUi, UX HAIlEJICHHOCTh HAa MHHOBAIUH (cM. [2]).

OcTaBJisist B CTOPOHE IMCKYCCHH YYEHBIX 00 ONTUMAaIbHBIX pazMepax roCcCeKTopa, B JAHHOW CTaTbe Mpo-
aHAIM3UPYEM COCTOSTHHE OEIOPYCCKOr0 TOCCEKTOpPa KOHOMHKH, BBIJICIIAM HAMETHBINUECS B HEM TPEHJBI,
a Takxe cPOPMYTUPYEM HEKOTOPBIC MPEIIOKEHUS M0 MOBBIICHUIO d3PPEKTUBHOCTH YIIPABJICHHS TOCCEKTO-
POM PKOHOMHKH B IIEJIOM U KOPIIOPATUBHOTO YIPABJICHUS TOCYIapCTBEHHBIMU OPTaHU3aIlUsIMU B YACTHOCTH.

HccnenoBanne nmpoBeeHO ¢ OMOPOH Ha HEMHOTOUMCIIEHHBIE PA0OTHI, TIOCBSIIEHHBIE MUPOBBIM TPEHIaM
B YIIPaBJICHUHN TOCCEKTOPOM KOHOMHKH W aHAIIM3Y CHUTYyallH B OeIopycckoMm roccektope [1—6]. Pucynku
U TaOJIMIIBI, PUBEICHHBIC B CTaThe, OCHOBAHBI HAa pacuyeTax aBTOPOB M0 JaHHBIM HallMOHAJIBHOTO CTaTUCTH-
yeckoro komurtera Pecnyonuku benapycs.

Posib roccexTopa B 0eJIOPyCCKOif IKOHOMHUKE

B benapycu cioxunach IpakTHKa OTHOCUTH K TOCCEKTOPY SKOHOMHUKH OPTaHU3aIMHU C J0JIei COOCTBEHHO-
cTH rocynapcTBa He MeHee 50 % (MX Ha3bIBaIOT TOCYapCTBEHHBIMU Opranu3anusamMu). Komnanun ¢ MmeHbei
JoJiell COOCTBEHHOCTH TOCYIapCTBa ONPEIEIISIOT KaK YaCTHBIE OPraHU3alluy ¢ yU4acTHeM rocyaapcrsa. Haps-
Iy ¢ TOCCEKTOPOM SKOHOMUKH IS CPAaBHEHUS OyZieM HCIIOIBb30BaTh JAHHBIE II0 HHOCTPAaHHBIM OpTraHU3aIHsIM,
KoTophIX B benapycu HacunteiBaercs 3618, a Takxke 2968 opraHnzanuil ¢ MHOCTPAHHBIM y4acTHEM.

Posb roccektopa B Oeopycckoii 3KOHOMUKE oTpaskeHa Ha puc. 1. [Ipu qocratouno 6onbiiom uncie (1307)
YacTHBIX OpPraHU3alluil C y4acTHEM TOCYAapCTBAa OHM MUMEIOT HEOONBUIYIO OO B SKOHOMHKE: B HUX 3aHSITO
4,1 % pabOTHUKOB, BBIPYUKa OT peanu3anuu cocranisieT 9,4 %, naBecturmu — 5,6 %. Jloyist Skcriopra ToBapoB
U YCIIYT y TOCY/IapCTBEHHBIX opraHu3anuii coctasiuseT 31,9 %, y yacTHBIX OpraHu3aluii ¢ yyacTueM rocyaap-
ctBa — 28,0 %, ocrambHOE SKCHIOPTUPYIOT YacTHBIE TIOCPEIHUKH, B TOM UYHCIIE WHOCTPAaHHBIE OpPTaHU3alluU
(axcnopt — 22,0 %, mmmopt — 42,5 %).

Puc. 1. Jlons roccektopa u ero gacteii B skoHomuke benmapycu B 20191, %
Fig. 1. Share of the public sector and its parts in the Belarusian economy in 2019, %

B cTpane HacuuThiBaeTcs 2968 rocyapcTBEHHBIX OPraHU3alni, U OHH TPEOCTaBISIOT padoty 1,154 miH
4ernoBek, eme 122,8 Thic. pa0OTHUKOB 3aHATHI B YACTHBIX OPraHHM3alMsAX C y4acTHEM rocyaapcrsa. Takum
00pa3oM, B TOCYIapCTBEHHBIX OpraHu3anusix padotaroT 39,3 % 3aHATHIX B peanbHOM cektope. VX uucio co-
KparmaeTcs: Toibko 3a 2019 r. ono ymenbimmioch Ha 32 %, a 3a mepBeie 6 mecsueB 2020 r. — eme Ha 3,4 %.
Jounst pabOTHUKOB TOCYAapCTBEHHBIX OPraHU3aIMid CHU)KAETCS KaK 3a CUET POCTa MPOU3BOAUTEILHOCTH, TaK
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U B pe3ynbTare 0osiee OBICTPOrO Pa3BUTHUSI YACTHOTO CEKTOPA, «JIPYroro peibca SKOHOMUKNY (M3 KUTAWCKOH
TEPMHUHOJIOTHH).

3HauMTeIbHAs 3aHATOCTh CErOHS HAOJIIOIACTCS B MaJioM M cpenHeM OusHece: B 2019 r. Bkian B BBII
npencrassomux ero 110 770 opranuzanmii coctaBui 26,1 %, 3ausatocts — 1,193 MITH 4eTTOBEK, B TOM YHCIIC
Y MHIUBUAYAJIBHBIX MpearpuHuMaresneil padorano 257 ThIC. YeIOBEK, T. €. CyMMapHO Oojiee TPEeTH BCeX 3a-
HATHIX (35 %). [IpaBaa, cienyer nMeTh B BUAY, UTO B MaJIOM U CpeHEM OM3HEece MOJaBIISIONIee YHUCIIO opra-
Hu3anuii (oxoso 70 %) Takke mpUHAAIEKAT TOCYIAPCTRY.

CtpyKTypa 3aHATOCTH, MPEACTABICHHAS HAa PHC. 2, TIOKA3bIBACT, YTO PACTET TAKXKE JIOJS 3aHATOCTH paboT-
HUKOB B MHOCTPAHHBIX 1 YaCTHBIX OpraHU3alusiIx.

2013 2019
836 ThIC. yen.; 19 %

1741,9 teic. yen.; 38 %

1879,4 thic. uen; 41 %
199,6 ThIC. yen.; 5 %

1589,8 1hIC. "en.; 37 %,

1706,7 toic. uen. 39 %

\ 832,0 ThIC. yeu.; 18 %

Bunbl opranuszaunit
B I'ocynapcrennbsle M Cwmemansble [ MHocTpanubie [ YacTHble

132,9 thiC. wen.; 3 %/

Puc. 2. Ctpykrypa 3aHATOCTH HaceneHus Pecryonuku benapych B oprannzanusax
pasHbIX popM cobcTBeHHOCTH Opranu3aruii B 2013 u 2014 T

Fig. 2. The structure of employment of the Republic of Belarus
by ownership in 2013 and 2019

I[To onenke EBpasuiickoro ¢oHaa ctabuiu3auu u pa3putus, B 2016 T. B ToccekTope 3KoHOMUKH benapycu
CYIIECTBOBajIa M30bITOUHAs 3aHATOCTH (0K0JIO 20 %). OaHako BeceMupHBbIin OaHK, Ha METOIOJIOTHIO KOTOPOIO
ccputaercs Aanubiid Goua, B 2010 1. oneHuBas U30bITOUHYIO 3aHATOCTh B 10 % (25 % B IPOMBIIIJICHHOCTH
¥l CTPOMTENBCTBE)', OITOMY MH( O Ype3MEPHO BBICOKHX MOKA3aTelIX N30BITOYHON 3aHATOCTH B TOCCEKTOPE
OTYACTH HE COOTBETCTBYET JICHCTBUTEILHOCTH.

AHanM3 JaHHBIX 10 OTKPBITHIM aKIIMOHEPHBIM OOIIECTBAM IMOKA3BIBACT, YTO KPYIHEHIIINE rOCYIapCTBEH-
HBIE OpraHW3alK C JaHHOH (opMOH COOCTBEHHOCTH COKpAINAIOT 3aHSATOCTh B cpelHeM Ha 4,6 % B rof,
ocTanbHbIe — TpuMepHo Ha 0,6 % B ro’.

Cpenu rocy1apCTBEHHBIX OpraHU3alnuii HAanOOJIbIlIee KOJIMISCTBO paO0UYHX MECT MPEIOCTABIISET MPOMBIIII-
neHHocTh (507 977), cenmbcKoe XO3AWCTBO, B TOM 4HCIe JiecHoe U pbioHoe (208 650), TpaHCIIOPTHO-TIOTH-
CTUYECKasl U TIOUTOBAs EATeIHHOCTH (159 941), crpoutensctBo (88 920). Tompko 3a 2019 1. guciio 3aHITHIX
B TOCYJIapCTBEHHBIX OPraHU3alMAX COKPATHJIIOCH: B MPOMBIIUICHHOCTH — Ha 15,5 THIC. YEJIOBEK, CEIIbCKOM
x03stiicTBe — Ha 13,8 ThIC., B CTPOUTETLCTBE — HA 9 THIC. YETIOBEK.

Tpeno 1. 3nauumocms 6 IKOHOMUKE 20CCEKMOPA CHUNCAEMCA: YUCIO 20CYOapPCMEEHHbIX OpP2aHU3AUUL
¢ 2016 no 2019 2. cokpamunoce na 484 eounuyst (13 %), ckopocms dannozo cokpawenus cocmasnsem 4,2 %
8 200, YOeIbHbIl 8eC 3aHAMbIX 8 20cyoapcmaennvlx opeanuzayusix ¢ 2013 no 2019 e. cokpamuaca ¢ 41,0 oo
39,4 %, ocmanvnovie 60,6 % pabomnuxos 3aHAmMbL 8 CEKMOPAX CO CMEWAHHOU UTU UHOCMPAHHOU cOOCEeH-
Hocmwio (cm. puc. 2).

KopnopaTnBHoe ynpasjieHne B roccexTope

B mupe cioxuiace npakTuka MEHTPAIU3alUK B OAHOM opraHe (DYyHKUUI rocyapcTBa Kak COOCTBEHHU-
ka. B benapycu (yHKIMOHUpYET IyaibHas Mojeib: [0cynapcTBEHHBI KOMUTET 110 UMYILIECTBY PecryOnuku
Benapych sBisieTcst yIOITHOMOYEHHBIM BIIAICTIbIIEM aKIUK TOCyIapcTBa, HO IpaBa COOCTBEHHOCTH peaiu3yeT
TOJIBKO B OTPaHUYEHHOM YHCIIEe TOCYNAPCTBEHHBIX OpTaHU3aluid, a B OOJBIIMHCTBE CIIy4aeB TH MpaBa MpH-
HaJIJIe)KaT OTpacieBbIM BEIOMCTBAM — MHHUCTEPCTBAM MM KoHIIepHaM. Takum oOpazom, B benapycu ¢yHk-
UM PEryJsiTopa U COOCTBEHHHKA, T. €. PETYJSTHBHBIC U BIaJiebuecKue (GyHKIMH rOCyapcTBa, He pasJere-

'Beemupnbiii 6ank. CTpaHOBOI AKOHOMHUYECKHI MeMOpaHIyM i Pecriy6muku Benapych: sKoHOMHUYecKas TpaHCHOPMAIHS s
pocrta. Bamuurros : Beemup. 6ank, 2012. 136 c.

*MumnmncTepcTBo drHancos Pecry6iuxy Bemapycs. Otuer 2019 [Dmekrponmsiit pecype]. URL: http://minfin.gov.by/ru/securities
department/results/results_oao (mara obpamenus: 15.04.2020).
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HBI. DTO PUBOIUT K (POPMHUPOBAHHUIO COCTaBa HAOIIOIATEIHLHBIX COBETOB, 3aBUCHMBIX KaK OT PYKOBOJIUTEIICH
OTpPACJIeBOr0 OpraHa, Tak W OT JUPEKTOpaTa TOCYJapCTBEHHON OpraHM3alliH, YTO HE MO3BOJISIET UM S dek-
TUBHO OCYIIECTBISITh KOPIIOPATUBHOE YIPABJICHUE H, IIIABHOE, 3a00THTHCS O MPUOBUIBHOCTH U TUBUICHIAX
JUTSL TOCYZIapPCTBA, & TAKKE O IPUYMHOKEHHUN TOCYaPCTBEHHBIX aKTHBORB (MTOBBIIICHUN PHIHOYHONH CTOMMOCTH
TOCTIPEATIPUSTHH).

ITocnennee moctanosnenne Cosera MunuctpoB Pecrryonuku benmapycs ot 19 mapra 2020 1. Ne 169 «O nHa-
3HAYCHUHU MPEJCTABUTEIICH rOCyAapCTBa B OpraHax yIpaBJICHUs OTKPBIThIX aKIIMOHEPHBIX OOIECTBY, Kacaro-
mieecs BaxHenmux 70 rocy1apCTBEHHBIX OPTaHU3allii, HECKOJIBKO YITYUIIUIIO 3Ty MPAKTHKY, HO HE YCTaHOBH-
JIO YETKOTO TOPSI/IKA BKIIFOUCHHSI OCTaIbHBIX YWICHOB HAOIIOMATEILHOTO coBeTa (oapoOHee 00 opraHu3aiuu
1 OIICHKE KaueCTBa KOPITOPATHBHOTO YIIPaBICHHUS CM. B [2]).

Tpeno 2. Vayuwenue KopnopamusHo2o YApagieHus 8 20CYOAPCMEEHHBIX OP2AHUZAYUIX NPOUCXOOUM Med-
JIeHHO, U 2HeKmUBHOCNb BA0ETLUECKO20 HA030PA, 30 UCKTIOYEHUEM 20CYOAPCMBEHHbIX OAHKO8, HAXOOUMCS
Ha HUBKOM YPOBHE, He HANANCEHA OYEHKA €20 KAUeCcmed, Ymo He ChOCoOCmEyem npo3painocmu u dhpekmusHo-
CMu Cmpame2uyecko20 YnpagieHus: U Yapasienus QUHaHCo8bIMU NOMOKAMU 20CYOapCMBEHHbIX OPeAHUZAYUIL.

AHaan3 3(pPeKTHBHOCTH FOCCEKTOPA IKOHOMUKH

JesiTenbHOCTh OpraHu3alii FOCCEKTOPa, KaK U BCIO OEJI0PYCCKYI0 SKOHOMUKY, B TOCIIETHHIE TO/IbI XapaKTe-
pu3syeT HeBbIcoKast 3P PEeKTUBHOCTh. PeHTA0ENBHOCTE peaTn30BaHHON MPOAYKIIMK OPraHU3alNi C y4acTHEM
rocynapctBa B 2019 1. cocrarmsna 8,4 %, B TOM 4ncIe TOCyIapCTBEHHBIX oprann3anuii — 9.4 %, npu cpeanen
peHTabeIbHOCTH TI0 SKOHOMHUKE OKoJIO 8,7 %. AHanmu3 3THX mokasateneit 3a 2019 1. mo3BonseT yTBepKaaTh,
YTO TOCYJapCTBEHHBIE OpraHU3aIMK HMEIOT IPUMEPHO Ty K€ peHTabenbHOCTh (6,8 %), 4TO U cpeHsIst IO IKO-
HOMHKE (6,9 %), HO YCTYIAIOT 110 3TOMY ITOKa3aTelIF0 MHOCTPaHHBIM opranusamnusm (7,8 %) (puc. 3).

% A
10 -

2016 2017 2018 2019
| Toccexrop B enoM W Opranmsamnuu ¢ poxeit rocynapersa 100 %
Opranuzanmu ¢ Joneit rocynapcrsa 6omee 50 % Opranmsanmu ¢ foneit rocynapcrsa meree 50 %

Puc. 3. [IluraMuka n3MEHEHHI Y5KOHOMUYECKOH 3 (EKTUBHOCTH OpraHU3anit
B 3aBUCHMOCTH OT J0JIM rocyapcTsa (peHradensHocTh npopax) B 2016-2019 rr

Fig. 3. Dynamics of changes in economic efficiency depending on the share
of the state (return on sales) in 2016-2019

Jons yOBITOUHBIX TOCYAapcTBEHHBIX opranu3anuii B 2019 1. cocraBuna 14,7 % (puc. 4), 4To CyliecTBeH-
HO HIKE JIOJT YOBITOUHBIX MHOCTPaHHBIX opranu3anuii (34,2 %). Jons yacTHBIX yOBITOUHBIX OpraHU3alui
C YYacCTHEM roCyJlapCTBa BBILIE, YeM J0JIs1 YOBITOYHBIX KOMIIAHHUH 110 CTPaHE B IIEJI0M, a PeHTa0eIbHOCTh MPO-
JlaK y HUX cocTariseT 6,0 %, uro Huxe cpeaHeit o crpane (6,9 % B 2019 ).

B PecnyOnuke benapych 101151 yOBITOUHBIX OpraHu3annii (He3aBUCUMO OT ()OPMbI COOCTBEHHOCTH) BEJIHKA!
¢ 2014 r. mo HacTosiIIee BpeMsi OHa cocTaBisieT okoio 15-21 %. HeBbicoka Takke peHTaOeIbHOCTh IPOJIaK.
CHmXeHHe yIeTbHOTO Beca YOBITOUHBIX TOCYIapCTBEHHBIX opranuzanuii ¢ 2016 1. o0bscHsieTcs paboToi mo
uX peopranusanuu (o0benuHeHuo) (puc. 4).
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B nepuox nangemun B nepeom noyrogauu 2020 1. peHTa0eIbHOCTh MPOJaK YACTHBIX OpraHU3aIHii ¢ y4a-
CTHEM rocyaapcTBa paBasuiach 7,7 %, ¢ noneii rocynapctsa 100 % — 5,4 %, cpennsist o ctpane — 7,6 %. Ynemns-
HBIH Bec YOBITOUHBIX OpraHu3aiuii ¢ gonei rocymapersa 100 % cocrasun 11,1 %, ¢ noseii rocynapcrsa 6oee
50 % — 20,3 %, y yacTHBIX OpraHu3aIuii ¢ yuactuem rocymnapctsa — 21,8 %, no ctpane — 21,1 %.

% A
301
26,1
25k 253
23,0
20 18,9
18,3 >
Wois2153 B

15 5 , 14,7 15,0

10 73
7.0 7,6

5

0 2016 2017 2018 2019
[l Bce yObITOUHBIE OpraHu3auu W Opranusanuu ¢ goneit rocygapersa 100 %

Opranu3zauuu ¢ poseit rocynapcrsa 6onee 50 % Opranuzanuu ¢ gonei rocynapcersa mesee 50 %

Puc. 4. lnHamMyKa yIeIbHOTO Beca YOBITOYHBIX OpPTaHNU3aIHK B 3aBHCUMOCTH
OT JI0JIM B HUX TOCyIapcTBeHHOH coOcTBeHHOCTH B 20162019 T

Fig. 4. Dynamics of changes in unprofitable organizations depending
on the share of state property in 2016-2019

HecmoTpst Ha TO 4TO peHTa0eTBbHOCTD U 0JIS1 yOBITOUHBIX OpraHU3aluii TOCCEKTOPa MPaKTUYECKH aIeKBaT-
HBI CPETHUM ITOKa3aTessM 1o cTpaHe (9QQGeKT AaloT MpUHUMAaEeMble MEPhI IO MOBBIIICHUIO Y3 QEKTUBHOCTH
TOCCEKTOpa), JI0JIsl KPEAUTOPCKON U JIEOUTOPCKOM 3aJI0/DKEHHOCTEH, a TaKiKe 33JJ0JDKEHHOCTH OaHKaM B HUX
BhIIIE cpefHel 1o crpane. OCOOCHHO BENMK YAEIbHBIN BEC TOCYIapPCTBEHHBIX OPraHU3alii ¢ MPOCPOIEHHON
3aJI0JKEHHOCTBIO.

B nenom olmiasi KpeauTopckas 3aJ0JKEHHOCTh OaHKaM OpraHM3alliil peabHOro0 CEKTOpa M0 MUPOBBIM
MepkaMm HeBenuka — okoso 60,0 % ot BBII. ¥V rocynapcTBeHHBIX opraHM3alliii MPOCpPOUYEHHAs 3a/10JIKEH-
HOCTB [0 KpeAUTaM U 3aiimaM Oankam nocrturia 4,4 % ot ux o0uieil 3aJOJBKeHHOCTH, Y YaCTHBIX OpraHu3alui
C y4acTHeM rocyJapcTsa oHa cocraniser 6,4 % (Bo Bpemsi nmaHjemMuu ypeauuunach 10 7,0 %). YiaenbHbil Bec
TOCY/IapCTBEHHBIX OpraHU3alliil B MPOCPOYCHHON 33JI0JDKEHHOCTH 10 KpeautaM Oankam pased 80,0 %, npu
3TOM 69,8 % NpUXOAUTCS HA YaCTHBIE OPTraHU3aIMK C yYaCTHEM TOCY1apCTBa, T. €. OCHOBHAs POCPOYKA CKOH-
LEHTPUPOBAHA Y YaCTHBIX OPTaHU3allMI C HEOOJIBINON 0JIeH rocyaapcTra (puc. 5). YXyalieHue nokasareien
0 33JJ0JDKEHHOCTH CBSI3aHO C YMEHBIICHUEM CYOCHAMI M HAJIOTOBBIX JIBIOT, & TAKXKE C PHIHOYHBIM TIOIX0JI0M
OAO «bank pazutus Pecriyonuku benapych K JTUPEKTHBHOMY KPEIUTOBAHUIOY.

%A
80+ 76,5 $0.0
71,5 71,5 69,8
64,7
60
40+
20¢
Ipocpouennast IpocpoueHnast TIpocpoueHHas
KpeIUTOpCKast neburopckas 3a/10JDKCHHOCTB 110
3a/10JDKEHHOCTh 3a/I0JDKCHHOCTD KpeauTam
B Opranuzanuu ¢ goneit Opranu3zanuu ¢ gonei
rocynapctsa 6omee 50 % rocynapctBa MeHee 50 %

Puc. 5. Jlons opranusanuii ¢ mpoCpoueHHON 3a10KEHHOCTHI0 B 2019 1.
Fig. 5. Percentage of organisations with overdue debt in 2019
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Tpeno 3. Qunancosas neycmouuu8oCms 20CY0apCmMEeHHbIX 0P2AHUZAYUL COXPAHAECMCA.

OjiHa M3 TIIaBHBIX MPUYUH (PUHAHCOBOW HEYCTOHUMBOCTH 3aKITFOYAETCS B HEBHICOKOH MPOU3BOAUTEILHOCTH
Tpy/Ja: OTCTaBaHHUE €€ POCTa OT MOBBIIICHHS 3apIUIaThl Ha PECyOIMKaHCKUX MPEANpUATHIX HIKe B 1,2 pasa,
a Ha KOMMYHaJIbHBIX — B 2,2 pa3a, YeM B YaCTHBIX OpraHu3anusx. Tak, B MPOMBIIIIIEHHOCTH TI0 BAJIOBOH J0-
0aBJICHHON CTOMMOCTH MPOU3BOAUTENHLHOCTE ¢ 2015 I BEIpocna Ha 116,9 % mpu pocre 3aprutater Ha 124,9 %.
U Tem He MeHee, HapUMeEDp, B IPOMBIIIJICHHOCTH HAaYHMCIICHHAsA cpeqHeMecsiaHas 3apadornas tiata B 2019 &
cocrasisuia 1070,3 py0., Ha HHOCTpaHHBIX IpeAnpusaTHsIX — 1637 py0., T. €. B 1,5 pasa Bbiiie. Jaxe naHHbIe 110
Haunbomnee NMPUOBLIHLHBIM TOCYAAPCTBEHHBIM NpeaAnpusiTisiM B 2019 T. MOKa3bIBAIOT, YTO BBIPYYKa M MPUOBLTH
Ha OJTHOr0 PaOOTHHKA HEBEIHMKA (TA0JIMUIA), YTO OOBSCHAETCS HE TOJIBKO HEBBICOKOM MPOM3BOAUTEILHOCTHIO,
HO U CYIIECTBEHHO OOJBIIUMH 3aTpaTaMu Ha SHEPTOHOCHTEINH, YeM B PoccHu, KOTOpbIe CHIKAIOT KOHKYPEH-
TOCITIOCOOHOCTB DKCIIOPTA HA OCHOBHOM pBIHKE.

Tpeno 4. 3apniamol u npouzsoOUMENLHOCbL MPYOA HA 20CYOAPCIMBEEHHBIX NPEONPUAMUAX CYUeCMBEHHO

omcmarom om coomeemcmeyrouux noxkazameneil Ha UHOCMPAHHbLX npe()npu;zmwzx.

Ioxa3arenn 3¢ppexTUBHOCTH Haubo/1ee NPUOBLIBHBIX OejiopycckuX npeanpusaTuii B 2019 r.

Performance indicators of the most profitable Belarusian enterprises in 2019

Yucras

KaJInitHast KOMIIaHUS))

q Boipyuxa Yucras Boipyuka CooTHoIIeHne
HUCIICHHOCTb l'[pI/I6I>IJ'[I> o

B2019r., npUObLTH Ha OJIHOTO YUCTOU

Hassanue OpraHusanuun IepcoHaia, Ha OJJHOTIO
o MJTH JIOJUT. B2019T., paboTHuKa, paBoTHAKS. pUOBLTH
e CIIA mutH. gomut. CIOA | mua momn. CIIHA nos. CILII A’ K BeIpyuKe, %

OAO «I'omensTpancHepTh
“Tlpyx6a™» 1384 248 57 0,18 41184,97 22,98
PYIID «bentenekom» 25000 474 84 0,02 3360,00 17,72
OAO «bemnopycckuit
ABTOMOBHIILHEL 32801 9927 781 126 0,08 12692,66 16,13
OAO «ABuaxoMmIaHwus
“Benasua’» 1778 420 32 0,24 17997,75 7,62
OAO «MorunésmudrMmarn) 4000 210 15 0,05 3750,00 7,14
3A0 «ATiranT» 11 800 261 17 0,02 1440,68 6,51
OAO «MuHCKH TpakTop-
HbIi 32BOD 16 819 769 48 0,05 2853,92 6,24
OAO «benmuna» 10 337 326 19 0,03 1838,06 5,83
OAO «benopycckuit
METAILTyPrHUECKHiA 38BOM» 10 939 1384 73 0,13 6673,37 5,27
OAO «I'poxno Azor» 7562 786 39 0,10 5157,37 4,96
OAO «Mo3bIpbCKHit
HedTenepepabaTHIBaIOMIUHT 4767 3997 140 0,84 29368,58 3,50
3aBO/»
OAO «IIpoMTeXMOHTaX» 2571 89 0,6 0,03 233,37 0,67
OAO «Csetioropck-
XHMBOIOKHO 3646 128 0,09 0,04 24,68 0,07
OAO «Hadran» 11710 3665 1,7 0,31 145,18 0,05
OAO «beiopycexas 94 2992 0,3 31,83 3191,49 0,01

AHaJIU3 NPOMBILIIJIEHHOI'0 TOCCEKTOpa

B pefituare xonkypentocnocoorocty npombinuienHocTr FOHNUJIO benapych 3anumaer 47-¢ MecTo U U3
Bcex cTpad CHI' nmeet HammmydImme mokasareny 1Mo HHAEKCaM BBICOKO- M CPETHETEXHOIOTUIHOMN MTPOMBITIIICH-
HOCTH, KOTOPBIE€ YYUTHIBAIOT JIOJTIO STHX CEKTOPOB B JOOABIEHHON CTOMMOCTH M SKCIIOPTE TTPOMBIIIUIEHHOCTH.

IIpomemmurennocts B 2019 1. o6ecneunina 25,7 % BBII, npexocraBus padoty 23,6 % 3aHATHIX, B TOM YUCIIE
roccektop — okoisio 13 u 17 % coorBercTBeHHO. 110 Uncy mpeanpuaATHii B MPOMBIIIJICHHOCTH JOMHUHHUPYIOT
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rocyJapcTBeHHbIe: UX 649, Tarke padoTaroT 103 4acTHBIX MPEANPHUITHS C yUacTHEM TocyaapcTea. B cymme
Bce oHM B 2019 . nanmu 65,7 % o0bemMa NpOMBILUIEHHOTO IPOM3BOACTBA. B IPOMBIIIIEHHOM rOCCEKTOpE U Ha
YaCTHBIX NPEANPUATHSIX C YIaCTHEM rocyaapctsa 3auato 575 309 uenosek, uz Hux 507 977 wenosek (61,2 %
OT BCEX 3aHATHIX B MPOMBIIUICHHOCTH) Pa0OTAalOT Ha TOCYJapCTBEHHBIX MPEANPHATHSIX. Ha yacTHBIX Tpen-
npusATHIX 0e3 101y rocynapceTsa 3aHaThl 34,5 % paOOTHUKOB, B HNHOCTPAaHHBIX koMnaHusx — 4,3 % (puc. 6).

B obmem o0beMe MpOMBIIUIEHHOTO MTPOU3BOACTBA JOMUHHUPYIOT NPEANPUATHS CO CMeUIaHHOW (HopMoit
coOcTBeHHOCTH. Jl0JIsi MHOCTPaHHBIX MPEANPHATHI MEIJICHHO yBennunBanachk ¢ 2,5 % B 2011 . o 5,9 %
B 2019 . (puc. 7), nons opranuzanuii ¢ nojae rocynapersa 100 % ymensmmnacs 1o 13,4 %, a njons nomaHo-
CTBIO YacTHBIX KoMIaHWM BwIpocna 1o 28,4 %. PacnpeneneHue BoIpyUKH NPEANPUATHIA B 3aBUCUMOCTH OT
BUJIa COOCTBEHHOCTH MTPUBEJICHO Ha pHC. &.

BaykHBIM IOKa3aTeneM SKOHOMHUYECKOTO PA3BUTHS SIBIISIIOTCSI MHBECTUIIMH B OCHOBHOM KarnuTtai: B 2019 1.
B IIPOMBILUIEHHOCTH B OpraHu3anusx ¢ goiei rocyaapcersa 100 % onu cocraBuim 5,8 Miapz pyo., B YaCTHBIX
OpraHu3alysix, B TOM YHCIE B OpraHU3alMiX C y4acTHEM rocynapcTea, — 2,7 Mipa py0., HA HHOCTPaHHBIX
npennpusatusx — 0,985 mupn py6. B mHBECTHIIMOHHOM TIpoIiecce B MPOMBIIUIEHHOCTH JOMHHHUPYIOT COO-
cTBeHHbIE cpencTia (49,6 %), eme 21,7 % npenocrasisiet OwmkeT, 15,4 % — KpenuTsl 0aHKOB, U TOJIBKO 8,3 %
COCTABJISFOT MHOCTPaHHbIC HHBECTULIMU. OTMEeTHM, uTO ¢ 2015 I 10J1s1 OrOKETa yMEHBIIMIIACH TOYTH Ha 5 %,
a 101151 KpeaquToB 0aHKOB — Ha 6,7 %; 10l COOCTBEHHBIX CPEACTB yBeauumiach Ha 4 %, 10J HHOCTPAHHBIX
HHBEeCTULIMHI — Ha 5,6 %.

Takum 00pa3oM, B MHBECTHIIMOHHOM MPOIIECCe MPOMBIIIICHHOCTH MOKa JIOMUHHPYIOT TOCYapCTBEHHbBIE
OpTraHM3aId, OJJHAKO C Y4eTOM HeOombIoil momu B BBII 4acTHRIX M1 HHOCTPAaHHBIX MPEANPUATHH Y HUX HH-
BECTHIIMH 3aHUMAIOT OOJIBIIYIO JIOJIO B JOOABJICHHOW CTOMMOCTH M MIPUOBUIN, YEM B TOCYJapCTBEHHBIX OpTa-
HU3ALHAX.

2011 2019
23 4,3

19
‘27 ‘
'l 22

w 4_5/
Busbl opranuzanmii

M Tocynapcreennbie M Cmenrannsie ™ MHocTpanHble [ YacTHble

28,1
N\

Puc. 6. Jlons pabOTHUKOB Ha IPOMBIIIJICHHBIX MPEANPUATHIX Pa3HOH
¢dopmel cobecrBernocTu B 2011 1 2019 rr, %

Fig. 6. Shares of industrial employees by type of ownership
in 2011 and 2019, %

Bunsl opranuszanuii
W ['ocynapcteennsie M Cmenranasie M MHocTpanHslie [ YacTHble

Puc. 7. Jlonmn npennpuaTHii B 00beMax MPOMBIIIICHHOTO
npoussozacTsa B 2011 n 2019 rr. mo ¢popmam codbcTBEHHOCTH, %

Fig. 7. Shares in industrial production in 2011 and 2019
by form of ownership, %
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CymmapHast yrictasi mpuObLIh B TpoMbIIuIeHHOCTH 32 2019 T. coctaBmia 6,6 Mip pyd. [ocynapcTBeHHbIe
OpraHu3anuu noayuunu 3,1 maps py0., 4acTHbIE ¢ yuacTueM rocynapersa — 0,6 mipa py0., YaCTHBIC U UHO-
CTpaHHbIC TpeanpusaTust — 1 Mipa pyo. PenTaOenbHOCTH Mpojaxk Oblla CaMOM BBICOKOW y MPOMBIIUICHHBIX
WHOCTpaHHBIX pennpusituit (11,4 %), y opranuzanuii ¢ gosneit rocygapersa 100 % cocrasmna 7,2 %, Ha ipei-
MPHUATHSIX ¢ Aoiel rocynapersa 6omee 50 % — 8,4 %, B 4aCTHBIX OpraHU3ANUIX C YIaCTHEM TOCyIapcTBa —
5,9 %, B 1IEJIOM 10 IPOMBIIUIEHHOCTH — 8,3 %. 32 2019 1. B mpoMBIIIICHHOCTH B 11e510M 0110 21,8 % yoBITOU-
HBIX OpTaHM3alNi{, IPUYEM CPEIH roCyAapCTBEHHBIX OpraHu3aiuii ¢ yuactueM rocyrapcersa 100 % — 6,7 %,
¢ noneit rocymapcrsa 6omee 50 % — 21,9 %, cpenan 9aCTHBIX NPEANPUITHIA C ydacTHEM TocynapcTsa — 28,5 %.

3armacel TOTOBOU MPOMBITIICHHOH MPOAYKIMU B Tiepro anaeMuu Ha 1 urons 2020 . JOCTUIITH Ha TIPEATPH-
ATUSIX C y4acTHEM rocyaapcTna 66,8 %, 4To HECKOIBKO OOJIBIIIE, YEM B IIEJIOM T10 ITPOMBIIIIIIEHHOCTH (68,5 %).

18,1

LN

27,9

e

Ty

Bunel opranuzanuii
m C noneii pecny6iukanckoii cooctBeHHoctu 100%  m C noneit myHununansHoi cooctenHoct 100 %
C noneii rocynapcta 6omnee 50 % C nomneii rocynapcTsa menee 50 %

Puc. 8. YnenbHblii Bec BBIpyYKH OpraHU3alliil B 3aBUCIMOCTH OT JIOJIH
TOCYIapCTBEHHON COOCTBEHHOCTH (POMBIIUIEHHOCTE) B 2019 1, %

Fig. 8. Share of revenue of organisations depending on the share
of state property (industry) in 2019, %

Tpeno 5. B npomviutienHocmu 3HAUUMOCHb 20CCEKMOPA YMEHbUUAEeMCsl, IDHEeKMuUeHOCHb QesmerbHOCu
NPOMBIULTEHHBIX 20CYOAPCMBEHHBIX NPEONPUSIMULL CPAGHUMA C IPDEKMUBHOCBIO YACMHBIX KOMNAHUL, HO
CYWecmeeHHo Hudce, 4em Y UHOCMPAHHBIX.

AHAJIN3 CeJIbCKOX03AHCTBEHHOTO CEKTOpa

YV Benapycu Kak y OJHOTO M3 MHUPOBBIX JUAEPOB MO HAJIMYMUIO MAXOTHOM 3€MJIM Ha AYLIYy HaceJIeHU
(0,6 Ta Ha KaXJOr0 KUTEJS PECHYOJIUKU MPH CpeaHeMUpOoBoil HopMme (0,2 Ta Ha YeIOBEKa) CENbCKOXO3sM-
CTBEHHOC IIPOU3BOACTBO ABJACTCA IMOCTOAHHBLIM ITPUOPUTETOM BJIACTEM. Pe3y.IIBTaTLI O6HIeI/13BeCTHI)IZ JKC-
MOPT CEJIbCKOXO3ANCTBEHHON MPOIYKIIMH M MPOAYKTOB nuTaHus Beipoc ¢ 1,1 mupa gomn. CLIA B 2000 .
10 5,5 mapa gomt. CIIA B 2019 1, yto obecnieunsio benapycu TpeTbe MECTO B MHPE TI0 SKCIIOPTY CIMBOYHOTO
Macia, 4eTBepTOe — M0 IKCIIOPTY CHIPOB, IIECTOE U CEABMOE — CYyXOT0 MOJIOKa M Msica cooTBeTcTBeHHO (EBpoO-
coro3 B peiftunrax ®AO paccmarpuBaeTcsi Kak eIMHOE YKOHOMUYECKOe MPOCTPaHCTBO). benapych — oqun u3
MHUPOBBIX JIUJEPOB MO MPOU3BOACTBY arponpoaykiuu: B 2019 . Obuto mpousBeneHo 785 Kr MOJIOKa Ha AyILy
HaceneHus1, 648 kr kaprodens, 132 kr msica (B yOoitHOM Bece), 778 Kr 3epHa.

JlaHHBIX MOKa3areeii crpana 100MIIach 3a CUeT ACSATSILHOCTH CENbCKOXO3SIHCTBEHHBIX TOCYIapCTBEHHBIX
MPEANPUATHH, OIS KOTOPBIX cocTaBiseT 69,9 % u Ha kotopeix padoraet 206 064 yenosexa, emte 22 177 ge-
JIOBEK 3aHSATHI B CEJIbCKOX03HCTBEHHBIX YACTHBIX OPraHU3aIUsIX C y4acTHEeM rocynapcTea. Y 3265 dpepmepon
paboraet 10 414 uenoBek u npousBoautcs 2,7 % npoaykiun. CTpyKTypa COOCTBEHHOCTH CENbCKOXO3SHCTBEH-
HBIX MPEeNnpusITUil npeacTasieHa Ha puc. 9. Toabpko 22,5 % 3THUX NpeANpUSTHH MOTHOCTHIO TOCYIapCTBEH-
Hble’. PacipeseneHue BRIPYUYKH CeTbCKOXO3AHCTBEHHBIX OPraHM3aIfii B 3aBHCUMOCTH OT JIOIH COOCTBEHHO-
CTH TOCYAapCTBa B HUX OTpakeHo Ha puc. 10.

*OrMernm, 4TO aHHBIE ABYX COOpHHKOB HalMOHATBHOTO CTATHCTHYECKOro KomuTeTa Pecry6mukn Bemapycs («Cerbckoe
xo3s1icTBO PecnyOnmuku benapych, 2020» u «OCHOBHbBIC MOKa3aTeNId JESATECIBHOCTH OPraHU3allUil rOCYIapCTBEHHOIO CEKTOpa 3a
2019 r.») CyImEeCTBEHHO Pa3HATCS B YaCTH YHCIIa KOMMYHAIBHBIX CEITbCKOXO3STHCTBEHHBIX OopraHu3aiuii (277 u 357 cOOTBETCTBEHHO)
W YKCIIa OpPraHu3aluii ¢ yyactueM rocyaapcersa (583 u 642 COOTBETCTBEHHO).

67



ZKypuan Besiopycckoro rocyiapcTBeHHOro yHuBepcurera. JkoHomuka. 2020;2:60-71

Bunbt opranuzanmii

M T'ocynapcTBeHHbIE Hnocrtpanusie
¥ YacTHBIEC ¢ HHOCTPAHHOI JoMei COOCTBEHHOCTH I YacTHBIE ¢ yuacTHEM TOCyIapcTBa

Puc. 9. Crpykrypa cobctBeHHOCTH 1382 CelIbCKOX03sHCTBEHHBIX OpraHu3anuii, %
Fig. 9. Ownership structure of 1382 agricultural organisations, %

10,8 3.9

58,1

Bunel opranusauuii

M C noneit pecriyonukanckoid cooctsenHoct 100% M C noneit MyHununanbHoit coocrsennoctr 100 %
C noneii rocynapcrsa 6oiee 50 % [ C noneii rocynapctsa menee 50 %

Puc. 10. CTpyKkTypa BBIPYUIKH CETbCKOXO3STHCTBEHHBIX OPTaHHU3AIMH C PAa3NUIHON Koei
rOCYJapCTBEHHOH COOCTBEHHOCTH, %o

Fig. 10. Revenue structure of agricultural organizations with different
shares of state ownership, %

Ha rocynapcrennsie opraam3anun npuxogutcs 58,11 % BBIpyUKH, IpH 3TOM peHTa0EIbHOCTh TAKHUX MPO-
XK y HUX HIDKE, YeM Y OpTaHu3aluil ¢ 1oyiell ygacTus rocynapctsa MeHee 50 % ¥ B IeJIOM TI0 CEITbCKOMY
x03sUcTBY (puc. 11). PerTabenpHOCTS Mpomax GpepMepcKrux X03HCTB YCTONYNBA, U CPEIHAS PEeHTA0ETHhHOCTh
3a mocieaaue 5 net pasHa 22,2 %.

UYucrast mpuObLIH BCEX OpPraHU3alldii ¢ y4acTHeM rocyaapcTa coctaBuia 881,2 MTH py0. MpH 3a107KeH-
HoCcTH Oankam 5874 muH py0. (B ToM ymcie 455 MitH py0. MPOCPOUSHHOH 3a10IDKEHHOCTH ). YucTast mprObLTh
TOCYIapCTBEHHBIX OpraHU3aIfi paBHAIACH 525 MIIH py0., YaCTHBIX C y4acTHEeM TocyaapcTBa — 89 MiH pyo.
MPU TIPOCPOUYCHHON 3a0JKeHHOCTH OaHkaM 322 MitH py0. B cenbckoM X03siiicTBE Y TOCYAapCTBEHHBIX Opra-
HU3aIUH POCpOUeHHAs 3a/I0JKEHHOCTH JocTtrria 9,3 % ux o0riei 3a0KeHHOCTH.

Uwncno yOBITOYHBIX CENbCKOXO3AWCTBEHHBIX OpraHm3anuidi B meioMm coctaister 239 u3 1389 (18,0 %).
VrnenpHBIN BeC YOBITOUHBIX OPTaHMU3AINN B TOCCEKTOPE CEIHCKOTO XO3SCTBa YMEHBIIWICS 110 CPABHEHUIO
¢ 2016 r. mo yposHs B 10 % (puc. 12).

Eme omauM mokaszarenem, XapakrepusyronuM 3G (HEeKTHBHOCTh CENTbCKOTO XO3SHUCTBA, SBISIETCs 3apabor-
Has IIara, Kotopas 1o roccekropy 3a 2019 r. cocrasmsia 651,5 py0., T. €. ObuTa Ha TPETh HIDKE CPEIHEH 10
ctpane. [Ipu 5TOM YeM MEHbIIIe B OpraHU3aI|H J0JIs TOCYIapPCTBEHHOW COOCTBEHHOCTH, TEM BBIIIIE TOTHIMA-
JIach 3apruiara.

PacmipocTpanen Mud o upe3MepHoii Or0MKeTHOM MOAIEPKKE TOCCEKTOPA CETbCKOTO X03s1tcTBa. OMHAKO OHA
cTpeMuTeNnbHO cokparaercs: B 2011 1. ee pasmep cocrassut 1,8 mupa momt. CILA, B 2017 . — 0,7 mupa eBpo
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(80 eBpo Ha Genopyca), uto, 1o ganasiM BTO, MenbIe, uem B EBpocorose B 1,7 pasa (nipaByia, B 9TH CyMMBI He
BXOJIAT CIMCAHUS KPEIUTOB, HEOJHOKPATHO TpuMeHsBIIMecs B benapycu). bromkeTHas nmonaepxka cenbcko-
XO3WCTBEHHBIX OPTaHM3ALNI B TTOCIIEAHNE TOABI OKA3bIBAETCA B BHJIE OIUIAThl OaHKaM MOJIOBUHBI TPOLIEHTOB,
T. €. OHA YJEIIEBISeT KPEIUThI CEIbCKOMY XO3SHCTBY. 3aMETHUM, YTO MPHU MPABWIBHOMN JEeHEKHO-KPEIUTHON
MIOJIUTUKE C HEBBICOKOH CTOMMOCTBIO KPEJUTOB 3Ta MOJIEPKKA MOIIIa ObI HAalpaBIISITHCS HE OaHKaM, a B MO/~
JICPIKKY CEITBCKOTO X031CTBA B COOTBETCTBUU ¢ TpeOoBanusmu BTO.

% A
8_

7

0 2016 2017 2018 2019
B CenbcKoe XO3SHCTBO B LIEIIOM Opranu3zaiuu ¢ aoseit rocyaapersa 6omee 50 %
W Opranuzauuu ¢ noinei rocynapersa 100 % Opranu3zanuu ¢ gonei rocynapersa mesee 50 %

Puc. 11. lnnamuka H3MEHEHUI SKOHOMHIECKOH 2(p(heKTUBHOCTH B 3a-
BHCHMOCTH OT JIOJM TOCYAapCTBA (PEHTA0ENbHOCTD MPOAaXK MPeIIPHATHI
CeJIbCKOTo X03sicTBa) B 20162019 rr.

Fig. 11. Dynamics of changes in economic efficiency depending on the share
of the state (profitability of sales of agricultural enterprises) in 2016-2019

% A
30
25,8
251
2.6 23,6
20
15,5
15+ 14,0
11,711,7
10
5
0
2016 2017 2018 2019
B Cenbckoe XO3SIHCTBO B LIEJIOM Opranuzammu ¢ foneif rocynapcrsa 6onee 50 %
B Opranmsanuu ¢ noneii rocynapersa 100 % OpraHu3zanuu ¢ goiei rocynapcersa meree 50 %

Puc. 12. ]lunaMuka nou yOBITOYHBIX OpPraHU3alMid B CEIICKOM XO03sCTBE
oT 00cTeyeMbIX B TaHHOM cermenTe B 2016-2019 .

Fig. 12. Dynamics of the share of unprofitable organizations in agriculture
from the surveyed in this segment in 20162019

Tpeno 6. Penmabenvnocmv npooasic 6 cellbCKOXO3AUCMBEHHBIX 20CY0APCMBEHHbIX OP2AHUZAYUSAX HUdICe,
yem 8 cpeonem no cenvekomy xossicmsy. C 2018 2. penmabenbHoCmb CelbCKOX03AUCMBEHHBIX 0P2AHUZAYULL
¢ doneu 2ocyoapcmea menee 50 % viuie cpednell no cenbCKoMy X035UCmaEy 6 yenom (cm. puc. 11).

69



ZKypuan Besiopycckoro rocyiapcTBeHHOro yHuBepcurera. JkoHomuka. 2020;2:60-71

AHaJn3 (PUHAHCOBOIO M CTPAXOBOI0 IrOCCEKTOPA

B roccekrope mo HampaBieHHIO (PMHAHCOBOM M CTPAaXxOBOW MEATEIHPHOCTH HACUMUTHIBACTCS Bcero 14 op-
TaHW3aldi, B KOTOPBIX 3aHATO 12 562 wenoBeka. CpemHssi 3apriata B (UHAHCOBO-CTPAXOBOM TOCCEKTOPE
cocrapmsieT 1480 py0. Cnenmdrka cekropa obecreunBaeT BHICOKYIO PEHTa0eIbHOCTD iponax (25,4 %), yosI-
TOYHBIX OpPTaHHU3AINi B HEM HEeT. B (MHAHCOBO-CTPaXOBOM CEKTOPE BaKHEUIITUM SIBIISICTCS] OAHKOBCKHUH, KO-
TOPBIH BKITIOYAET YeThIpe TocynapcTBeHHBIX Oanka: OAO «ACH benapycbank», OAO «benarpompomMOaHKy,
OAO «bemmaBectoank», OAO «bank /[adpadeiT» (OAO «Ilaputerbank» npoman B 2020 1. poccuiickoMy WH-
BecTopy). Jlomst maHHBIX OAHKOB B aKTHBAX JOCTUTAET 62 %, C ”HOCTPaHHBIM KamuTasIoM — 35 %, ¥ TobKo 3 %
COCTaBIISIET HAI[MOHAIBHBIN YaCTHBIA KanuTall. B cTpykType ycraBHOTO (hOoH/Ia OeopycCKuX 0aHKOB ToCyaap-
cTtBO BiajgeeT 75,97 %, nnoctpanust — 20,8 %, u Toapko 3,16 % NpUHAIEKUT OSIOPYCCKIM PEe3UICHTAM.
3a 2019 r. peHTa0ENEHOCTH AKTUBOB YaCTHBIX OaHKOB cocTaBmia 21,78 %, nHocTtpanHsix — 16,05 %, rocymap-
CTBEHHBIX — 7,22 %, T. €. TOCyIapCTBEHHbIE OAHKH UMEIOT OoJiee HU3KYI0 PEHTA0eNbHOCTh, B TOM YHCIIE TI0
MIPUYUHE BBHITIOTHEHNUS CONMAIBHBIX (PYyHKITHI.

Tpeno 7. I'ocyoapcmeennvie banku 6 banxkosckoil cucmeme benapycu 3anumaion MOHONOIbHOE NONOJICE-
nue. Ilpu meonennom crhudiceHuy ux 00U, KOMOPYo 3amewarom UHOCmpanHnvle (Poccutickue) Oamnky Hayuo-
HANbHBII YACMHBLU KANUMAL umeem Kpatine HU3KYI0 0010 NPU CaMOU 8bICOKOU peHmabenbHoCmu pabomsi.

3aKiaoueHue

Benopycckoe rocynapcTBo yrpapisieT CBOMMH OpraHU3alUsIMH TIOKa HEAOCTaTOYHO dQPeKkTuBHO. [eneru-
pOBaHKE YIpaBICHHs PeCIyOIHMKaHCKOH COOCTBEHHOCTBIO OTPACIIEBBIM MUHICTEPCTBAM, KOMUTETAM, KOHLIEP-
HaM, a pernOHaJbHON COOCTBEHHOCTHIO — MECTHBIM BJIACTSIM MOKA3bIBACT UX HEAOCTATOUHYIO 3P PEKTUBHOCTH
IIpY BBINOMHEHUHU QYHKIMHA coOcTBeHHUKA. 15 pehopMUpOBaHHs CUCTEMBI YIPABICHHUsI TOCCEKTOPOM B Lie-
JIOM Y KOPIIOPaTHBHOIO YIPABJICHUs FOCYIapCTBEHHBIMU OpraHu3alsIMU TpebyeTcst co3nanue 3pdekTuBHOI
CHCTEMBI BIIa/IETTFIECKOTO HAZ30pa M YIPaBICHNUS TOCYIapCTBEHHBIMH aKTHBAMH C TTIOMOIIBIO Psijia Mep.

1. Cnenyet paznenuth GyHKIMH TOCYAapCTBA KAK COOCTBEHHHKA M KaK PEryJsTopa, 4To TpeOyeT mepexoaa
OT AyaJlbHOH MHOTOYPOBHEBOW CHUCTEMBI YIPABICHUS FTOCCEKTOPOM (OTpaciieBble MUHUCTEPCTBA (KOHIIEPHBHI)
u ['ocynapcTBeHHBIM KOMHTET 1O UMYILecTBY PecnyOnuku benapych) K HeHTpaan30BaHHOH ¢ OHUM OPTaHOM
BJIaJeNIBIECKOT0 Ha30pa (BO3MOXKHO, UM OyleT ycuIeHHbIH [ 0cy1apcTBeHHBIN KOMUTET 110 UMyIecTBy Pec-
myouku benapycs).

2. [TockonbKy akIuy BCeX pecyONnKaHCKUX TOCYIapCTBEHHBIX OPTaHU3aIluil B (JOpMe OTKPBITOTO aKITHO-
HEpHOTo 00IIeCTBA CKOHIIEHTPUPOBAHBI B [ 0OCy1apcTBEHHOM KOMHTETE 110 UMYyIiecTBy Pecnyonuku benapycs,
a aKUMM MYHUIMIIATBHBIX OpraHU3alMii — B €ro OONACTHBIX YNPaBICHUSX, TO JaHHBIA OpraH, Kak ImpejacTa-
BUTENb FOCYAApCTBa, JOHKEH BBICTYNATh O OTHOIIEHHUIO K TOCYJapCTBEHHBIM OPraHU3aLUsAM KaK aKIMOHED,
TpeOyst pe3ynbTaTUBHOCTH U 3((GEKTUBHOCTU yNPaBICHUS aKTUBAMHU U HALIENMBasl Ha pocT (PMHAHCOBBIX I10-
KazaTeJie, 4To MPUBEAET K POCTY CTOMMOCTH NPENIPUATHIA TOCCEKTOpa U UX YHCTON NPUOBUIN U OTPAHUYUT
MOJTy4eHHe JIbTOT U IOTAllNi OT TOCyJapCcTBa.

3. HeoOxoanMo yny4miTh KOpIOPaTHBHOE YIIPABICHUE B TOCYAaPCTBEHHBIX OpraHU3alusX, peopMHupo-
BaB cucTeMy (OPMHUPOBAHUS HAOIIOAATEIBLHBIX COBETOB. B 4acTHOCTH, cleqyeT NpeasoKuTh U (HopMan3o-
BaTh YSTKHUI MEXaHU3M I1000pa U Ha3HAYCHUH IpeIcTaBUTENIeH TocyaapcTBa ¢ QyHKIUSIMH aKIIMOHEPOB B Ha-
OJrofaTenbHbIe COBETHI TOCYIAPCTBEHHBIX OpPraHM3alluil M YacTHBIX OPraHU3aLMi C yyacTHEM roCylapcTBa
(mms cTparernyecKux OpraHM3alni Mpenceaareneil coBeToB HazHayaeT CoBer MunucTpoB Pecryonmku be-
napych). POpMHPOBAHNE OCTAIBHBIX WICHOB HAONIOAATEIBHBIX COBETOB HEOOXOANMMO OCYIIECTBIISATh, COXpa-
HSIS TIPEJICTAaBUTEIBCTBO: 110 OAHOMY MPEACTABUTENIO Ha3HAYaloT 1 0Cy1apCTBEHHBIH KOMUTET 10 UMYIIECTBY
Pecny6nuku benapych, oTpaciieBbie MUHUCTEpCTBA (KOHIEPHBI), MUHHCTEPCTBO (PMHAHCOB 1 MUHUCTEPCTBO
skoHOMHKH Pecryonuku bemapych, a Takxke xpeautyrommid 6aHk. ['ocynapcTBEHHBIH KOMUTET 1O UMYIIe-
ctBy PecnyOnuku benapych coBMECTHO € OTpacieBbIMM MHHHCTEPCTBAMH TaKKe HAa3HAYalOT HE3aBHCHUMBIX
JUPEKTOPOB — Ipejcenaresieil KOMUTETOB (0aHK JaHHBIX HE3aBUCHMBIX AMPEKTOPOB U UX yueOy OpraHusyer
yKazaHHBIA KoMuTeT). HaOmrogarenbHbie COBETH (POPMHUPYIOT KOMUTETHI 110 CTPATEeTHH, (pHAHCAM B pUCKaM,
IO KaJi[paM ¥ MOTUBAIMHU (BO3HATPAXKJICHHUSM) U JIP. (B 32aBUCHMOCTH OT CIIEU(PHUKH KaXKI0# TocyaapcTBEHHON
OpraHu3alluu).

4. CnenyeT yTOUHHUTh U CKOPPEKTUPOBATh YCTAPEBIIMH MEpedeHb U3 CTPATErHUYeCKUX IOCYIapCTBEHHBIX
OpraHu3anri, He NoAJeKaIuX OaHKPOTCTBY M IpUBATU3alMU (B epedeHs BitodueHa 101 opranuzanus). Bee
OCTaJIbHbIE TOCYIapCTBEHHBIE AKTHUBHI MOCTENIEHHO MOJyIeXkKaT PUBaTU3allM1, B TOM dncie nocpeactsoM /PO.

5. HeoOxommMo BBECTH B KOHTPAKTHI JJ1s1 TUPEKTOPOB TOCYAAPCTBEHHBIX OPraHU3alluil CUCTEMY KIIIOUEBBIX
WHIMKaTOPOB: MPUOBLTb, YUCTas IPUOBLIL, OTHOILICHHE 33JJ0JDKEHHOCTH K aKTHBAaM, OIlepalliOHHas MapsKa, HH-
Bectuiu, B ToM uncie B HUOKP u BHenpenue nHHOBanui (1o j00Has cucreMa QpyHKIMOHUPYOT B Kutae).
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6. BaxxHo BBIPa0OTaTh €AMHYIO MOJUTHKY YCTAHOBJICHUS JIOJIU MPUOBUIN TOCYIApPCTBEHHBIX OpraHU3alni,
pacnpeznenseMoll B KauecTBE IMBUJICH/IOB aKIIMOHEpaM, B TOM YHCJIe TOCYIapCTBY (pa3Mep, OPsI0K U Cpo-
K BBIIDIAT). JAMBUACHIBI OT TOCYIapCTBEHHON COOCTBEHHOCTH JOJIKHBI IJIAHUPOBATHCS B PECITYOIMKAHCKOM
U MECTHBIX OFOJDKETaX, YTO OyJIET CIoCcOOCTBOBATh (PMHAHCOBOW AUCIUIUIMHE U (PMHAHCOBOMY HAI30pY.

7. Cnenyet peopranu3oBaTh OU3HEC-TIPOIECCHI B TOCYIaPCTBEHHBIX OPraHU3AIHSX, UCTIONB3YS IU(POBBIC
TEXHOJIOTHH, pa3paboTannbie pesuneHTamu [IBT nis 3apyOexHbIX 3aKa3dMKOB, HAIIETTUB Ha yBEJUUEHHUE Je-
HEKHOTO TTOTOKA (KECTKO MOAKOHTPOJIILHOTO COOTBETCTBYIONIEMY KOMUTETY HaOIIOaTeIbHOTO COBETA), CHHU-
JKCHHUE 3aTpart, yBeJIMUeHUE YHCTOIM MPUOBLIN rOCY/IapCTBEHHBIX opranu3anuii. Lludposuzanus Oyaer crocod-
CTBOBAaTh MPO3PAYHOCTH JEATEIBHOCTH U CHIKEHHUIO KOPPYIIIHH.

8. HeoOxommMo MpHUCTYNUTH K MOCTENEHHOMY (POPMHPOBAHUIO KPYITHBIX TOCYJapCTBEHHBIX XOJIHMHIOB,
00BbeIMHSSI TOCYNAPCTBEHHBIC OpPraHU3alliy, Pa0dOTAoNIMe HA OJHHUX PHIHKAX, HApPUMEp MPOU3BOAUTEINCH
TeXHUKHU JuId cerbekoro xo3siicTBa (OAO «MuHCKuH TpakTopHEI 3aBom», OAO «l'oMcenbman» 1 T. 1.), 4TO
MIO3BOJIUT POCCUICKOMY (pepMepy B OTHOM MECTE OKYTaTh U 0OCITYKUBaTh BECh CEIIbCKOXO3HCTBEHHBIN HH-
CTpYMEHTapHii (Tak cejgaHo y KOHKypeHTOB — kommnaunuii J. Deer, New Holland n np.).

9. Caexyet criocoOCTBOBATh YBEIIMUYCHHUIO B OCIIOPYCCKOM OAaHKOBCKOM CHCTEME JI0JIN HAIIMOHAJILHOTO YacT-
HOTO KaluTasna, MpeBpaTHB OAWH U3 TOCYAAPCTBEHHBIX OAHKOB B HAPOIHBIHN, peaIn30BaB HACEIIEHHUIO €0 aKIHH.

10. CTonT yMEHBIIATh YHCIIO CETHCKOXO3SHCTBEHHBIX OpraHU3allii, CO3/1aBasi KPYIHbIe BEPTUKAIbHO-UH-
TerpupoBaHHbIE (YACTHBIE M TOCYIapCTBEHHBIE) OpraHU3aIlui arpornepepadaThIBaIOIe KOMITJIEKCH U3 Tepe-
paboTUnKOB MsAca, MOJIOKa, caxapa, JIbHa M MPOU3BOAMUTEICH MPOAYKIMHU ISl HUX, a TaKXKe pazperiasi nmpu-
COCZIMHEHHE YOBITOUHBIX TOCYJapCTBEHHBIX OpPTaHH3alMi K YCIEeNIHbIM (hepMepcKuM xo3siiictBam. CriemyeT
W3yYUTH BOTIPOC O MOJTHOM OCBOOOKIACHWN OT HAJIOTOB CEIbCKOXO3HCTBEHHBIE MPONU3BOICTBA BMECTO TOCY-
JAPCTBEHHBIX JIOTAIMH, KOTOPhIE TPUMEPHO COBITAIAIOT.
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AHAAN3 YCTOMYNBOCTU BAHKOBCKOTI'O CEKTOPA ITOCPEACTBOM
OILIEHKU KAYECTBA YIIPABAEHUA AMKBUAHOCTBIO
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[Toxa3zaHo, YTO MOBHIMIEHHBIH CIIPOC HA HHOCTPAHHYIO BAIOTY Ha BHYTPEHHEM BaJIOTHOM phIHKE B aBrycte 2020 1.,
a TaKKe CYNICCTBEHHBIN OTTOK pecypcoB ¢ OAHKOBCKHX CUYETOB B JaHHBINA MEpHOA CHOPMUPOBAIH Cepbe3HbIE MPEIIo-
CBUIKH IS yXyAeHus (QyHKIMOHMpOBaHHs OaHKOB. [IpoBoauTcs OleHKa (UHAHCOBOH YCTOHYMBOCTH OEIOPYCCKHX
0aHKOB B yCJIOBUSIX Je(hULUTA pyOJICBO TMKBUAHOCTH, & TAKKE aHAIIN3 BBIIOIHEHHS (PUHAHCOBBIMU HHCTUTYTAMU HOP-
MaTHBOB JIMKBUTHOCTH, YCTaHOBJIEHHBIX HanronansaeiM OankoMm PecnyOnmku benapycs.

Knroueswie cnosa: JIMKBUAHOCTBL; PUCK JINKBUAHOCTHU; PUCK (1)PI31/I‘ICCKOI>'I JINKBUAHOCTH; PUCK CprKTypHOﬁ JIMKBHU -
HOCTH; PUCK HOpMaTPIBHOﬁ JIMKBUJHOCTHU; HOPMATUBBI JIMKBUAHOCTH; HOPMATHB KpaTKOCpO‘IHOﬁ JIMKBUJHOCTH; HOpMa-
THB YKCTOIO CTA0UILHOTO (I)OHI[I/IPOBaHI/IH.

ANALYSIS OF THE STABILITY OF THE BANKING SECTOR BY ASSESSING
THE QUALITY OF LIQUIDITY MANAGEMENT
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The increased demand for foreign currency in the domestic currency market in August 2020, as well as a significant
outflow of resources from Bank accounts during this period, formed serious prerequisites for the deterioration of banks.
The assessment of financial stability of Belarusian banks in the conditions of ruble liquidity shortage, as well as the
analysis of financial institutions’ compliance with the liquidity standards set by the National Bank of the Republic of
Belarus are devoted.
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BBenenune

ITo cocrosiauio Ha 1 centa6ps 2020 1. 6enopycckuii pyOib ¢ Hadana rofga ociad k gomapy Ha 25,9 %,
K eBpo — Ha 33,7 %, K poccuiickoMy py6imio — Ha 5,8 %'. OCHOBHO¥ MPUYMHOH YCKOPEHHOTO MaJIeHHs Kypca
Oesopycckoro pyOiist BBICTYIIA€T BHYTPUTIOJIUTHYCCKASI CUTYAIHsI B CTPaHE, BCICICTBHUE Y€r0 PE3KO BBIPOCIH
JIeBaIbBAIIMOHHBIC OKUIAHUS M CIIPOC HA MHOCTPAHHYIO BAITIOTY.

B aBrycte 2020 . O0beM YHCTOH MMOKYIKHA HACEJICHHEM MHOCTPAaHHOH BamtoThl (622,2 miH moyt. CIIIA)
OB copasMepeH ¢ CyMMapHBIM 00bEMOM €T0 YHCTOTO CIpoca 3a MepBbIid 1 BTopoit kBapTaibsl 2020 . O0semM
YUCTOW TIOKYIIKM WHOCTPAHHOW BAIOTHI IpeanpustisiMu B aBrycte 2020 r. (651,5 mma momn. CIHIA) moown
pexopna mapra 2020 1. (Tabm. 1).

Ta6auna 1
Caab/10 NOKYNKH HHOCTPaHHOIi BaioThl B 2020 1., Mun o, CLIHA
Table 1

Foreign currency purchase balance in 2020, million US dollars

Mecsit

IToxynarens
SuBaps | DeBpanb Mapr Amnpens | Mait | Uions | Urons | Asrycr Hroro

Hacenenue 44,8 128,0 279,4 69,5 58,8 77,7 | 215,6 | 622,2 1,496,0

[penmpusitust 24,0 285,4 617,8 -166,6 | —5,0 | 44,0 | -53,5 651,5 1,397,6

2
I1 puMedaHuc. CocraBieHo ABTOPOM Ha OCHOBC CTATUCTUYCCKUX JAHHBIX .

TakuM oOpaszoMm, B stHBape — aBrycte 2020 . HaceIeHWEeM KYTUIEHO Ha YUCTOH OCHOBE OKojio 1,5 mupa
momn. CHIA, a npennpusitasiMu — toutu 1,4 muipa moin. CHIA.

JleBanbBanysi HaIMOHAIBHON BAJIOTHI, HEONPENEICHHOCTh M HETaTUBHbIE OXKUIAHHS CIIPOBOLUPOBAIN
MAacCOBBII OTTOK CPEACTB HACEICHUS U CYOBEKTOB XO3SIMICTBOBAaHUS CO CUETOB B OaHKax. Tak, COBOKYIHBIH
00beM J1eNo3UTOB (PM3NYECKUX JIUI] B HALIMOHAJBHON M MHOCTpaHHOW BaymoTax Ha 1 centsiops 2020 . co-
KparuJics 3a mecsi Ha 1043,6 muH py0. [Ipndem HacereHue B aBrycTe U3bIMAaJIO JIEHEKHBIE CPEIICTBA BO BCEX
BAJIIOTaX C IIEPEBOAHBIX U APYT'HX (CPOUHBIX U YCIOBHBIX OAHKOBCKMX BKJIQZOB) 1eT03UTOB. Clle10BaTeNbHO,
HabJIrOIaeMoe B MPeIbITyIINe TO/bI TOBEICHNE HACETICHNS, BEI3BAHHOE JIeBAIbBAIIE HAIIMOHAIEHOM Balo-
TBI U TIEPEBOJIOM CPEJICTB U3 PYOJIEBBIX JCTIO3UTOB Ha BKJIA/(bl B NHOCTPAHHOW BAIIOTE, HE OBLIO XapaKTepHO
Juis arycra 2020 .

[loBenenue CyOBEKTOB XO3sIICTBOBAaHMs ObLTO HECKOJIBKO MHBIM. COBOKYIHBI 00bEM IEMO3UTOB IOPH-
JUYECKHX JIMI B HAIIMOHAILHOW W MHOCTPAHHOM BamtoTax Ha 1 ceHTsOps 2020 1. yBenuuwiics 3a MecsI] Ha
1194,3 muma py6. OgHako Oojiee neTambHbIN aHaIN3 IMOKa3aJl, 9YTO B aBTyCTe HAOMIOAANICS OTTOK PYOJIEBBIX Je-
MO3UTOB U TIPUPOCT BATIOTHBIX. TakuM 00pa3oM, CyOBEKTHI XO3SHCTBOBAHUS XEIKUPOBAIIN BATIOTHBIE PUCKH
B YCJIOBHSIX HEOIPEEIEHHOCTH U JI€BaIbBAIINY HAIIMOHAIBHOM BAJIIOTHI.

CoBokymnHbIl 00beM JeT03UTOB B Oankax Pecryonuku bemapycs 3a aBryct 2020 1. cokpaTuiicsi B Halllo-
HaJIbHOH BasioTe Ha 1548,0 MiH py6., B MHOCTpaHHO# BamoTe — 370,5 min momt. CILIA’.

B stux ycnoBusx nposoaumble HaunonansueiM 6ankoM PecmyOnuku benapych MHTEpBEHIMH C LEIbIO
MOJIepKaTh KypC HAlMOHAJIBHOM BAJIIOTHI M CTAOMJIM3UPOBATH CUTYAIMIO HAa BAJIOTHOM PBIHKE CTAIH OC-
HOBHOHM NMpUYMHOW 3HauuTenpHoro (Ha 15,8 %, T. e. mo 7,5 mupa momt. CHIA) cHIKEHUS MEXAyHApOIHBIX
pe3epBoB cTpansbl B aBrycre 2020 r.*

YrtoOBl CTUMYIHPOBATh NiepepactpeielieHHe PecypcoB Ha (PMHAHCOBOM PBIHKE U OYKHBJICHHUE PBIHKA MEX-
OankoBckux kpeantos (nanee — MBK), Haunonansueiit 6ank PecryOnuku benapych npuHsii peuieHue npu-
ocTaHOBUTH B nieprol ¢ 30 urons 1o 15 centsops 2020 1. mpoBeieHre omneparyii Mo NPUBJICYSHHUIO EHEKHBIX
cpencTB 0aHKOB B OCIIOPYCCKHUX PYOIISAX B JIETTO3UTHI IO (PHKCHPOBAHHOM MPOIIEHTHOW CTaBKE U O Pe3yIIbTa-

'OdummanbHBII Kype 6eTopyccKoro pyoIs o OTHONTEHHIO K HHOCTPAHHEIM BAIOTaM, yCTaHaABIHBaeMbIi HalmoHabHEIM GaHKOM
Pecniy6nuku Benapycs exenneBno [Diekrponnsiii pecype]. URL: https://www.nbrb.by/statistics/rates/ratesdaily.asp (gara oOpare-
aust: 01.10.2020).

*CrarucTHdeckuit GromieTens [mexTpoHnsIit pecype]. 2020. Ne 8 C. 155-156. URL: https://www.nbrb.by/publications/bulletin
(mara obpamenus: 03.10.2020).

*Craructuuecknii GronneTeHs. Beimyck B paspese 6ankos. 2020. Ne 8. 156 c.

*3omoToBamoTHsIe pesepsl bemapycn Ha 1 centsabps [dnexrpornsiii pecype]. URL: https:/www.nbrb.by/press/10579 (xara 06-
pamenus: 07.09.2020).
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TaM JIETIO3UTHBIX ayKiuoHoB . C 24 aBrycra 2020 T. GaHKOBCKHil PeryIsToOp MPHOCTAHOBHII TAKXKe IPOBE/Ie-
HUE MTOCTOSIHHO JIOCTYTHBIX omeparuii B popMe KpeJIUTOB OBEPHANT .

[IpoBeneHHbIN aBTOpaMH aHAN3 CUTYyallMd Ha ()MHAHCOBOM PBIHKE TOKA3aJ, YTO BOSHUKIIHMHA B aBrycTe
2020 r. nedunuT OAHKOBCKOW JIMKBUAHOCTH (pHC. 1) Cy3WIT 10 MUHEMYyMa MPEUIOKECHUE CPEACTB Ha PhIHKE
MBK B koHIIe aBrycTa — Hadaje CEHTSIOPS TEKYIIEero roja.

>
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Puc. 1. JlukBunHOCTH OaHKOBCKOU cucTeMbl PecryOnuku benapycs B 2020 1.

(pa3paboTaHO aBTOPOM Ha OCHOBe JaHHbIX HarmonansHoro 6anka PecryGmuxn Benapycs’)

Fig. 1. Banking system liquidity of the Republic of Belarus in 2020
(developed by the author on the basis of data from the National Bank of the Republic of Belarus)

[Ipu 3TOM B yCI0BHAX MOBBIIIEHHOTO cripoca y 6aHKoB Tekymas craBka MBK ¢ yposus 3,96 % B nHauane
aBrycra B3jerena 10 25,57 % 8 cenrsops 2020 1. (puc. 2).

Mepa NpPHUOCTAHOBIEHHUS TOCTOSHHO JOCTYIIHBIX OMNEpanuil Mo MOJAEPKKE M W3BATHIO JUKBUIHOCTH
14 centsiopst 2020 r. Obu1a posieHa HanmonanbHbiM OankoM PecriyOnuku benapycs mo 13 oktsaops 2020 1.
UL 3aKPETUIEHHs TEHIEHIMM 0 CTa0MIM3aluK CUTYalliK Ha (PUHAHCOBOM phIHKe®. Perynuposanue JuKBUI-
HOCTH JI0 yKa3aHHOTO CPOKa OCYIIECTBIISAIIOCH ITyTeM IIPOBEICHHUS ayKIIMOHHBIX OTMEpaInii.

[Mpuocranoenennsie ¢ 23 stHBaps 2019 . kpeaUTHBIE ayKIIMOHBI BO30OHOBUIUCH ¢ 19 aBrycra 2020 1. Ha
perynsipHoit ocHoBe (puc. 3).

[IpoBeneHHbIN aBTOPOM aHaIM3 UTOTOB KPEIMTHBIX ayKIIMOHOB HarmonaneHoro Oanka PecnyOnmku be-
JIapyCh TIOKa3all Cepbe3HbIN Je(UIIUT OAHKOBCKOHM pyOJIeBO# JIMKBUIHOCTH M TOBBIIICHHBIA CIIPOC OAHKOB
Ha (DMHAHCOBYIO TOJAJIEPKKY OT OaHKOBCKOTO peryisitopa. COBOKYITHBIN MEepBOHAYAIBHBINA CIIPOC OAHKOB Ha
pecypcsl 3a niepuoy 19 aBrycra — 23 centsiops 2020 1. coctaBun 12,4 mipa py0O., B To BpeMs Kak 00beM
YIOBIETBOPeHHBIX HalmoHnansHbeIM OaHkoM PecnyOmuku benapych 3asiBok paBeH juiib 6 Mipa pyo., 48,3 %
nepBoHavanbHOTO crpoca. CpenHeB3BelleHHas MPOLIEHTHAs CTaBKa 3a paccMaTpUBAaeMblil Iepro/] MOJHIMA-
nack Ha Toprax a0 23,49 % romoBbIX.

’0 mproCTaHOBKE OIepalyil Mo IPHBIEUEHHIO JEHEKHBIX CPEICTB 6aHKOB [DnexTponublil pecypc]. URL: https://www.nbrb.by/
news/10406 (nara obparenus: 30.06.2020).

%06 onepaumsax HauponansHoro Ganka : macsMo Hammonansroro 6anka PecriyGmuku Benapycs Ne 36-20/66 ot 21.08.2020 . //
Koncymsrantllmoc. berapycs / OOO «tOpcnekrpy», Ham. mentp npasosoii napopm. Pecrt. benapycs. Munck, 2020.

’Onepanuy 10 perynmMpoBaHuio TUKBUAHOCTH [DnexTponnbiii pecype]. URL: https://www.nbrb.by/mp/liquidity/ (nara o6pame-
nust: 08.09.2020).

¥0 nmponyennH MpHOCTaHOBIEHNS TOCTOSHHO TOCTYIHBIX OTIEpAITHil peryIHpOBAHHs IMKBHIHOCTH [ dmekTponHsii pecype]. URL:
https://www.nbrb.by/news/10600 (nara obpamenus: 14.09.2020).
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Puc. 2. Mex6ankoBckuii peiHOK Pecrryonmku bemapycs B 2020 1.
(paspaboTaHO aBTOPOM Ha OCHOBE AaHHbIX HarmonansHoro Ganka Pecry6muku Benapycs’)

Fig. 2. Interbank market of the Republic of Belarus in 2020
(developed by the author on the basis of data from the National Bank of the Republic of Belarus)
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Puc. 3. Utoru kpeanTHbIX aykunoHoB HanmonansHoro 6anka Pecny6nuku Benapyce B aBrycre — centsiope 2020 r.

(pa3paboTaHo aBTOPOM Ha OCHOBE NaHHKIX HammonamsHoro 6anka Pecry6mukn bemapycs ')

Fig. 3. Results of credit auctions of the National bank of the Republic of Belarus in August — September 2020
(developed by the author on the basis of data from the National Bank of the Republic of Belarus)

VYposenb cTaBok Ha peiHke MBK K koHITy ceHTsi0psi crabunusupoBaics Ha ypoBHe 13,5-13,8 % ronoBbIx.
O0beM CIEIIOK IOCTEIICHHO MPUPAcTall, CJIOKUBIIUCH Ha ypoBHE 70—80 MiIH py0. B MOCIICAHUX YHCIAX CCH-

T0ps (cM. puc. 2).

°CKomb3sIas CpeIHEB3BEIICHHAs CTAaBKa MEKGAHKOBCKOTO phIHKa [nekTpoHHsiit pecype]. URL: https://www.nbrb.by/mp/info/
analyticalindicators (mara obpamenust: 09.09.2020).

0

by/news/10600 (mara obpamenus: 02.10.2020).

Wtoru kpenutHbIX aykimoHoB HarmonaneHoro 0anka Pecniyonuku benapych [Dnekrponnsiii pecypc]. URL: https://www.nbrb.

75



ZKypuaa Besopycckoro rocyiapcTBeHHOro yHuBepcurera. JkoHomuka. 2020;2:72-83

[IpeanpuanMaeMbie OaHKAMH MEpHI TI0 MOJJIEPKAHUIO COANTAHCUPOBAHHOM CTPYKTYPbI aKTHBOB U TACCH-
BOB B HAIlMOHAJILHOW BatoTe, MOKyInka HanuonansHbiM OankoMm PecnyOnuku Benapych mHOCTpaHHOU Ba-
JIIOTHI Ha BHYTPEHHEM BAIIOTHOM PBIHKE U Psifl MHBIX (DaKTOPOB TOCIOCOOCTBOBAIM COKPALICHUIO K KOHILY
centsiops 2020 1. nedunmra pyOIeBOH JIMKBUAHOCTH OAHKOBCKOH CHCTEMBI cTpaHbl (cM. puc. 1). Benenctue
CTaOMITM3AIMN CUTYAIUU C JIUKBUJIHOCTHIO B OAHKOBCKON CHCTEME KPEIUTHBINA ayKIIUOH, 3alllaHMPOBAHHBIN
HarmonansaeiM 0ankoM Pecniyonmuku bemapych Ha 30 centsiops 2020 r., He npoBoauics (cM. puc. 3).

Curyarus ¢ HeOCTaTKOM JINKBUIHOCTH B KOHIIE aBTycTa — Hadaje ceHTs0ps 2020 1. paccmarpuBaercs
Kak (hakTop yXy[uieHus: pUHAHCOBOTO COCTOSIHUSI OAaHKOBCKOTO CEKTOpa CTPaHbl. B HEMpOCTBHIX PHIHOYHBIX
YCIIOBHSIX aKTyaJbHOCTh W 3HAYMMOCTH OIICHKU BIIMSIHUSI HETATHBHBIX PHIHOUHBIX (DaKTOPOB Ha MHAHCOBYIO
YCTOHYMBOCTH OAHKOBCKHX opranuzanuii Pecryomnuku benapycs siBisercst 6e3ycioBHOM.

Jia mpoBeneHus aHau3a YCTOMYUBOCTH OAHKOBCKOTO CEKTOpA MOCPE/ICTBOM OIEHKH KauecTBa yIpaBiie-
HUS JIMKBUJTHOCTHIO HEOOXOAMMO PacCMOTPETh BIMSIHUE BHEJPEHHOTO MHCTPYMEHTA — HOPMATHBOB JIMKBH/I-
HOCTH — Ha CIIOCOOHOCTH OAHKOB 00ECTIEUUTh CBOEBPEMEHHOE U IMOJHOE HCIOJHEHHE CBOMX 005S3aTeNbCTB
B YCJIOBHSIX Jie(pHUInTa pyOIeBO IMKBUIHOCTH Ha (PMHAHCOBOM PBIHKE 32 CHET JJOCTATOYHOTO 3araca BEICOKO-
JTUKBUJIHBIX HEOOPEMECHEHHBIX aKTHBOB.

HOpMaTI/IBbI JIUKBH/IHOCTH 0aHka

[Ipexne yeM nepelTH K aHaJIn3y CTETECHH BBIIOJIHEHHUS HOPMATHBOB JIMKBUIHOCTH OEJIOPYCCKUMH OaHKa-
MH, 11€JI€CO00PA3HO PACCMOTPETDH CONEPKAHNE MOHATHH «IMKBUIHOCTHY, PUCK JIUKBUIHOCTHY, «HOPMATHBbI
JTUKBUIHOCTHUY.

CyuiecTByeT HECKOIBKO ONpeesieHUH pUcKa JIMKBUAHOCTU. Ero MOXHO paccMaTpuBaTh Kak COCTABHYIO
YacTh PHIHOYHOIO PHCKa. B TakoM ciydae pucK JIMKBHIHOCTH ONPEACIISIFOT KaK MOTEPI0 CTOMMOCTH PHIHOY-
HOTO MHCTpYMEHTa (0ONUrauuu, akiuyun) B pe3ysbTare He3HAUUTEIbHBIX 00BEMOB €r0 MOKYIKH/TPOAaXH Ha
pbiHKe. Ho valie noHstue «puck TMKBUIHOCTH» CBS3BIBAIOT CO CTPYKTYPOM aKTHBOB M IacCUBOB OaHKOB. [1pu
TaKOM IMOJXO0JIE PUCK JIMKBUIHOCTH TOKIECTBEHEH PUCKY (POHIUPOBAaHUS aKTHBOB OaHKa, T. €. OH TOHUMAETCs
KaK pUCK HecOaIaHCHPOBaHHOCTH 0OBEMOB aKTUBOB U ITACCHBOB OaHKa 110 CPOKaM M BaJIIOTaM (Tak HazbIBae-
MBI pa3pbIB IUKBUAHOCTN).

Cornacuo 1. 60 MHCTpyKIIMK 0 HOpMaTuBax Oe3omacHoro GyHKIHOHHpoBaHHA A 0ankoB, OAO «baHk
pasButus PecnyOnuku benapycb» n He0aHKOBCKHMX KpeIUTHO-(DHHAHCOBBIX opraHu3auuii (nanee — MHCTpyK-
1UsT) IMKBUAHOCTH OTIPENIENSIETCs] CIOCOOHOCThIO «0aHKa 00eCTIeunTh CBOCBPEMEHHOE U TTOJTHOE MCIIOIHE-
HHUE CBOMX KPAaTKOCPOYHBIX 0053aTeIbCTB 3a CUET OCTATOUYHOIO 3araca BBICOKOJIMKBHIHBIX HEOOPEMEHEHHBIX
aKTHBOB, a TAKXKE€ COOTBETCTBHE MMEIOLIETOCS B HAJMYUM 00beMa CTaOMIBHOTO (POHAMPOBAHUS CTPYKTYpE
aKTHBOB M 00A3aTebCTB GaHKa» .

Puck MTUKBUAHOCTH OTAMYAETCS OT HHBIX PUCKOB TE€M, YTO OH SIBJISAETCS (paTambHBIM 11l OAHKOBCKOM opra-
Huzanuu. JpyruMu ciioBaMu, peanu3anusl pUCKa 3HAUUTEIbHON 10 00beMy JMKBUAHOCTU OOBIYHO 3aKaHYHU-
BaeTcs 1i1st 6anka nedonrom. [1oaTOMy BaxKHOCT a/IeKBaTHOW M CBOEBPEMEHHOM OLIEHKH PUCKA JTMKBUIHOCTH
KpaiiHe BBICOKa /11 OaHKa.

[Ipu orieHKe CPOKOB IMOTAIICHHST AKTUBOB M BO3Bpara MacCHBOB CIIEIYET PYKOBOJCTBOBATHCS YKOHOMHUYE-
CKOH CYHIHOCTBIO OIEpalfid, YCIOBHSIMHU IOTOBOPOB Ha OCYIIECTBICHNE STHX ONepanuil U (M) 3aKOHOa-
TEJIBCTBOM, a TAK)K€ IPEeAIojaraeMbIMU CPOKaMH peain3aluy (BO3BpaTa) akTHBOB, HCIIOIHEHHsSI 00513aTEIIbCTB.

[Mopsimox ompeneneHus MpeaoiaraéMblX CPOKOB peann3aniy (BO3BpaTa) akTUBOB, UCTIOJIHEHHs 00s13a-
TEJBCTB U MX MPUMEHEHHUs [IPU pacyeTe JUKBHIHOCTH, BKIIOYAs IEPEYCHb OCHOBAHUI MX MPUMEHEHUS, Me-
TOZOJIOTHIO OIPEAEIEHUs MIPEIIOaraéMbIX CPOKOB (B TOM YMCIIE HOPSIOK IIPUMEHEHUS! MOTHBUPOBAHHOTO
CY)KJICHHUs) U TIOPAJOK OCYIIECTBICHHSI KOHTPOJISI 32 €€ 000OCHOBAHHOCTBHIO M MPABUIIBHOCTHIO TIPUMEHEHHUS
(B TOM 4YHnCIIE TTOCIEAYIOMNI KOHTPOJIb M KOPPEKTUPYIOLIME MEPBI), MOPSA0K NPUHATHS PEIeHH, pacpee-
JICHHE TIOTHOMOYHI U OTBETCTBEHHOCTH JIOJDKHBI OBITh YCTaHOBIIEHBI OAHKOM CaMOCTOATENBHO (cM. 1. 61 1H-
CTPYKLIHUH).

[IpoBeneHHbINM aBTOPOM aHAJIM3 ITOKa3all, YTO OAaHKH B CBOEH MPAKTHKE HUCIIOIb3YIOT MOHITHE PUCKA JIHK-
BUHOCTH, BBIJIENIAS B HEM CIIEAYIOIINE COCTABIISIONINE:

* pUCK (PM3NYECKON JIMKBUIAHOCTH;

* PUCK CTPYKTYPHOH JIMKBUIHOCTH;

* PHCK HOPMATHBHOM JINKBUHOCTH.

""06 yTBepxaennn MHCTPYKINK 0 HOPMATHBAX GE30MaCHOT0 (PYHKIIMOHHPOBAHUS JUT GAHKOB, OTKPBITOTO AKIMOHEPHOTO 00IIe-
crBa «bank pazsutns Pecriyonuku benapych» n HEOaHKOBCKHX KpPEeIUTHO-(DMHAHCOBBIX OpraHHU3alMi : ocTaHoBiIeHHe [IpaBieHus
Ham. 6anxa Pec. Bemapycs ot 28 cent. 2006 T. Ne 137 // DTAJIOH. 3akononarenscto Pecrybmku benapycs / Ham. rienTp mpaBoBoit
nHadpopM. Pecn. benapycs. Munck, 2020.
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Puck pusuueckoii JMKBUIHOCTH — 3TO GU3NYCCKUN NEePHUINT HATMYHBIX U (HITH) O€3HAIMYHBIX CPE/ICTB,
MIPUBOIILIUI K HEBO3MOKHOCTH UCTIOJIHUTH 0053aTeNIbCTBA Mepe] KOHTPAreHTOM OaHKa B KaKOW-JIMOO BaIioTe
BCJIE/ICTBUE €€ HEXBATKH. YIIPaBIEHNE PUCKOM (PM3MUECKON IMKBUTHOCTH JIOJDKHO OCYIIECTBISThCS OaHKaMU
B HAJIMYHOH M O€3HATMYHOH (popMax 1Mo OTAETBHOCTH B IIEIISIX CBOEBPEMEHHOTO YAOBIECTBOPEHUS CIIPOCa KITU-
€HTOB Ha PECYPCHl ¥ HEJOIyIIeHNs] 0AaHKOM PErmyTallMOHHOTO PHCKA.

Puck cTpyKTYypHOIi JUKBHIHOCTH BO3HHKAET B pe3yJbrare qucOaaHca MeXIy MacCHBaMU U aKTHBAMH
0aHKa, 4TO, B CBOIO O4Yepe/lb, MOXKET TIOBJIHSTh HA PEaM3aIHI0 PUCKa (PU3MYECKON WIIM HOPMATHBHOH JIUK-
BUIHOCTH. JlucOamaHChl MOTYT MOSIBISTBCS, HAIPUMEP, B pa3pe3e BAJIOT, CPOKOB (OCOOCHHO IIUTEIbHBIX).
Bo u3bexanue pucka CTpyKTypHOU JTMKBUIHOCTH OaHKaM CII€AyeT KOHTPOJIUPOBATh YPOBEHb KOHLEHTPALUU
BaJIIOT, THCTPYMEHTOB, KPYITHBIX KJIMEHTOB Ha TOPU30HTE BCEX CPOKOB.

Puck HOpMaTHBHOI JUKBHIHOCTH — 3TO PUCK HAPYIICHUS TPYICHIMATBHBIX TPeOOBaHNN OaHKOBCKOTO
perynsTopa — HanmonansHoro Oanka Pecryonmku benapycek — B oTHOIIeHnu inkBuaHocTH. [locnencrBusamu
peanu3anyy prucka HOPMAaTHBHOW JIMKBUJIHOCTH MOXKET CTaTh KaK PeryTalMOHHBIN pUCK OaHKa, Tak M HC-
MI0JIb30BAHUE CO CTOPOHBI PEryJsITOpa MHUPOKOro Habopa Mep HaI30pHOIO PearupoBaHUs B 3aBUCUMOCTH OT
CepPBhE3HOCTH W (WMJTH) TIOBTOPSIEMOCTH HapyIlieHus. Beibop Hamboiee melCTBEHHONH MEphI OCYIIECTBIICTCS
Hanmonansueiv 6ankom PecryOnukn Benapychk ¢ yuerom mpeanonaraemoro s@exra oT ee NpruMeHEeHHs,
a TaKkke BO3MOYKHOTO HETAaTHBHOTO BIHSTHHS Ha (PMHAHCOBYIO YCTOHYMBOCTh M HETIPEPHIBHOCTD AEITEIHHOCTH
KOHKPETHOTO OaHKa.

OmneiT 2007 1. OKa3all, 4TO METOJ M3MEPEHHs PUCKA JIMKBUIHOCTH Yepe3 MPOLEHTHBIA WIH PHIHOYHBIN
pucky, T. €. 9epe3 (pyHKIUIO TIeHbl, ce0s He OMPaBIbIBAET, TOCKOIBKY B YCIOBHAX CTPECCA U PE3KOTO CHKATHS
MeX0aHKOBCKOTO PhIHKA pe(pUHAHCHUPOBAHKE AaXKe MO/ OYCHBb BBICOKYIO CTABKY ObIBACT HEBO3MOXKHBIM.

ITocne xpusnca 2007—2009 TT. pruCK TUKBUIHOCTH OBLT MPU3HAH OJHUM M3 KITIOUEBBIX PUCKOB OAHKOBCKOM
cucteMbl. B oTBeT Ha psiji GaHKPOTCTB KPYNHBIX OAHKOB, CTOJKHYBIIUXCS C Ae(HUIUTOM JTUKBUIHOCTH, ObLIH
pa3paboraHbl HOBbIE pekoMeHaanuu baszens I1I, B KOTOPBIX OMHUM M3 OCHOBHBIX aKIIEHTOB CTaJl0 BBEICHHE
00s13aTeNTbHBIX TPEOOBAHMH K YIIPaBICHUIO JTUKBUIHOCTHIO.

Takum o6pazom, c 1 stuBapst 2018 . B KauecTBe criocoba o0ecneunTs GUHAHCUPOBAHHE B CIIydae Kpu3uca
bazenbcknM KOMUTETOM OBUTH BHEAPEHBI HOBBIE MPYACHINAIbHBIE CTAHAAPTHI B OTHOIICHUN JINKBHIHOCTH,
KOTOpbIE JOMONHSAIOT HOPMAaTHB OCHOBAaHHBIX Ha PUCKE MUHUMAIBHBIX TPEOOBAHHI K KalnuTay.

HopmaruBpl TMKBUIHOCTH OaHKa YCTaHABIWBAIOTCS KaK COOTHOIICHWE aKTHBOB, MACCHBOB W OTIEPAIIHIA,
HE OTPaKEHHBIX Ha OanaHce, ¢ y4eTOM CPOKOB, CyMM, THIIOB aKTHBOB, TACCUBOB, ONEpallUii, HE OTpa)KeH-
HBIX Ha OaiaHce, a Takke APYrux (hakTopoB, onpenensieMbix HanmonansaeiM OankoMm Pecryonuku benapych
(cm. ct. 113 BankoBckoro koziekca Pecriy6nuku Benapycs'?).

Paccmorpum nozapoOHee HalMOHAIbHBIE HOPMATHBBI JUKBHIHOCTH, ONpeessieMble OaHKOBCKUM PEry-
nsTopoMm Pecrybnmkn benmapych B 1ensx Haa30pa 3a COCTOSHHEM JMKBHIHOCTH. {7151 OaHKOB yCTaHOBIIEHBI
HOPMATHBBI MOKPBITUS TUKBUIHOCTH M YHCTOTO CTAOMIIBHOTO (POHANPOBAHUSI.

IMoka3aTeb KPATKOCPOYHOM JIMKBUIHOCTH — 3TO HOPMATHUB MOKPBITHS TMKBUIHOCTH (liquidity coverage
ratio). OH o0ecIieunBaeT JI0CTaTOUHOE KOJHMUYECTBO BRICOKOJIMKBUIHBIX HEOOPEMEHEHHBIX PECYPCOB, KOTOPHIC
0aHK HCIIOJIB3YET ¥ TEM CaMbIM FapaHTUPYET UCTIOIHEHUE UMEIOIINXCS 00513aTeNbCTB B TEUEHUE OTHOTO MeCs-
1a MPY BO3HUKHOBEHUHW HECTAOMIBLHOCTHU. [[pyruMu clioBaMH, HOPMaTHB TOKPBITHS JTUKBUIHOCTH OTpa)kaeT
CrocoOHOCTh OaHKa BBIIEPKHUBATh cTpecc B TeueHune 30 nHei 3a cueT chopMUPOBAHHOTO 3amaca BHICOKOIHUK-
BH/THBIX aKTHBOB.

BennumnHa MOKpHITUS JTUKBHIHOCTH TPEICTaBIseT cOO0H COOTHOIIEHHE CyMMBI BBHICOKOJIMKBUIHBIX aK-
TUBOB OaHKa M YHCTOTO OXKHMJIAEMOT0 OTTOKA JICHE)KHBIX CPEACTB M3 0aHKa B TedeHHe Omrpkaimmx 30 gHen
(cm. . 64 UuCcTpyKInn). BRICOKOIMKBUAHBIE aKTUBBI — 3TO T€ aKTHBBI, pEaTN3aIHs KOTOPBIX TTO3BOJIAET OaH-
Ky MOJY4YHUTh HEOOXOANMYIO JIMKBHIHOCTH B KpaT4aiIline CPOKH.

HopmaruB mokpbITHs TUKBUIHOCTH JOJDKEH MTOAep KuBaThCs Oankamu Pecryonukn bemapycs Ha ypoBHE,
paBuoM 6o nipeBocxosieM 100 % (cm. . 71 UHCTpyKIIUK).

B 2020 1. B 11en1s1X MOBBIMICHHUSI BO3MOXXHOCTEH OaHKOB IO MPEIOCTABICHUIO KPETUTHOH TTOIIEPIKKHU TIPe/I-
OPUSTHIM, 8 TAKKE CMATYCHUIO BIMSIHUSI BHEIIHUX HETaTUBHBIX (akTopo HammonanbHbiM OankoMm Pecry-
6uku Benapych 6bL10 MPUHATO pellieHre 06 yCTaHOBIEHHH PsAa KOHTPIHKINYeckux Mep . Jlannoe pere-
HHE HOCUT BPEMEHHBIN XapakTep, ero nelicTBue pacupoctpansercs xo 31 mexadps 2020 . B pamkax 3Toro
peleHus] MUHIMAaIFHO JTOMYCTUMOE 3HaY€HNE HOpMAaTHBa MOKPBITHS JIMKBUIHOCTH B pasmepe 100 % mpu
HEOOXOIMMOCTH MOXKET ObITh CHIXKEHO 0aHKoM 110 80 %.

"*BankoBckmit Kozexe Pecrry6mikn Bemapych ot 25 oxTs6ps 2000 1. Ne 441-3 [Dnexrponnsrii pecype]. URL: https:/pravo.by/docu
ment/?guid=3871&p0=hk0000441 (mara obpamenus: 07.10.2020).

06 oTHeIBHBIX BOMPOCAX PEryIMpOBAHHS JCATENFHOCTH 6aHkoB B 2020 roxy [neKTpoHHEIH pecypc] : mocTanoseHue [Ipas-
nenus Ham. 6anka Pecr. bemapycs ot 18 mapra 2020 . Ne 81 // DTAJIOH. 3akononarensctBo Pecryonuku bemapycs / Han. nientp
npaBoBoii uHpopM. Pecn. bemapycs. Munck, 2020.
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Bo Btopoit monosune 2020 r. BIUSHNE BHENIHUX HETAaTHBHBIX (DAaKTOPOB HA HKOHOMHUKY MPOJOKUIOCH,
B cBs3M ¢ yeM HanmonansHeiM GankoMm PecnyOnuku benapyck ObLT mpoBeieH aHalu3 UCTIONB30BaHUS Oero-
PYCCKUMH OaHKaMH KOHTPLUUKIMYECKUX MEP U TOCIEACTBUI MpeKpalleHus UX ACHCTBHS.

Ha ocHOBaHMM NIPOBEICHHOTO aHAJIM3a IPUHATO PEIICHUE O MPEJOCTaBICHIH OaHKaM BO3SMOXHOCTH IpU-
MEHEHHSI OTAENBHBIX KOHTpIUKINYeckuX Mep B 2021 1. B paMkax BHOBb IPUHSTOTO pellieHnss 6aHKOBCKHI pe-
TYJIATOP COXpaHWJI MUHUMAaJIbHOE 3HaYeHNe HOpMaTHBa MOKPBITHA JTUKBUIHOCTH Ha ypoBHE 80 % 1o 1 urons
2021 r."* Tocne manHOrO cpoka HopMaTuB yBenuuutcs Ha 10 % (puc. 4). K 31 nexabps 2021 1. 3HaueHue
HOPMaTHBa MOKPBITHS JTUKBUAHOCTU BHOBB cocTaBUT 100 % u OyneT 00s13aTebHbIM U1 COONIIONEHHS BCEMHU
OaHKaMH.

Jo ampens 2020 . Arnpens — nexabpp 2020 1. SuBappb — ntoHb 2021 1. 1 mrons 2021 . 31 nexadps 2021 r.

100 % F--- 80 % - 80 % - 90 % --- 100 %

Puc. 4. YpoBeHb HOPMATUB HOKPBITHS JINKBUTHOCTH B PecryOinku Benapych (pa3paboTaHo aBTOPOM Ha OCHOBE
nocranosnenuii [Ipasnenns Hanmonanbsaoro 6anka Pecy6muxn Benapycs')

Fig. 4. Liquidity coverage ratio in the Republic of Belarus (developed by the author on the basis of resolutions of
the Board of the National Bank of the Republic of Belarus'®)

K nmokazarento J0arocpoyHOM JTUKBUIHOCTA OTHOCUTCS HOPMATHB YHMCTOr0 cTa0MJIbLHOr0 GOHIAMPOBA-
Hus (net stable funding ratio).

[Tokazarens YMCTOrO CTAOMIBHOTO (PMHAHCHUPOBAHHUS SIBJISIETCS] OOJIee CIOKHBIM HOPMAaTWBOM M MPU3BaH
MOJIEP)KUBATh JOJTOBPEMEHHYIO YCTOMYMBOCTh OaHKa C MOMOIIBI0 CO3JaHHS JIOTIOJHUTEIBHBIX CTUMYIIOB
(mHAHCHPOBaHNS OAHKOBCKOH JIEATENILHOCTH U3 Oosiee CTaOMIHbHBIX NCTOYHUKOB Ha HETIPEPBIBHON CTPYKTYp-
HOM OCHOBE.

Bennunna yncToro crabuiabHOTO GOHANPOBAHMS OPUEHTHPOBAHA Ha JOJITOCPOYHbIE AUCOATAHCH B CTPYK-
Type aKTUBOB W ITAaCCUBOB 0aHKOB. HOpMaTHB MOKa3bIBaET COOTHOIIEHHE MMEIOIIETOCS CTaOMIBHOTO (POHIH-
pOoBaHUs (ITMHHBIE ITACCUBBI) K TpeOyeMoMy cTabuiIbHOMY (DOHIMPOBAHUIO (JUTHHHBIE AaKTUBHI).

Taxum 06p2130M, OKOHOMHUYECCKAasA CYHIHOCTH TaKOIrO MHCTPYMEHTA, KaK HOPMAaTHUB YUCTOT'O CTAaOMIILHOTO
(hOHAMPOBAHHMS, 3AKITIOYACTCS B HEOOXOAMMOCTH obecrieueHuss OaHKaMH MPYyACHIIMAaIbHOTO PABHOBECHST MEXK-
Iy pa3MeliaeMbIMH 1 TPUBJICKAEMBIMH pecypcaMu, IPUYEM B JIOJITOCPOUYHON repcrekTuBe. HalmoHamsHbIM
PEryIsITOpOM NpyAeHUUATBHOE 3HAYEHUE 3TOI0 HOPMATHUBA YCTAHOBIIEHO Ha ypoBHE He Huxke 100 %.

BblinosiHeHHe HOPMAaTUBOB JIMKBU/IHOCTH OaHkaMu Pecnyﬁ.lmlm Be.napycb

[To cocrostnuto Ha 1 cenTsiOpst 2020 1. GankoBckuii cekrop Pecnybnuku benapych BrmouaeT 24 neicTByro-
X KOMMepYecKux 0aHka, 3 6aHka HaxofsaTcs B mponeaype mukBuaanuu (3AO «/lenpsradbank», 3A0 «EBpo-
6ank», 3A0 «bUT-banky). [{ns1 aHanu3a BRITOTHEHHS ACHCTBYIOMUMU OaHKaMH HOPMATHBOB JIMKBUTHOCTH
ABTOPOM IIpEJIJIaraeTcsl OCYIIEeCTBUTh Kiaccudukanuto 6ankoB Pecniyonuku benapych, ocHOBaHHYO Ha (hop-
M€ UX COOCTBEHHOCTH (TadI. 2).

B pamkax mpeniokeHHON KJIacCU(HUKAIIMA aBTOPOM OBLIT MPOAHATN3UPOBAH YPOBEHB BBHITIONHEHUS ICH-
CTByIOLIMMH OaHkamMu benapycu HOPMATHBOB JHUKBUIHOCTH. AHAJIM3 JTUHAMHUKHU BBITIOJIHEHUS HOPMAaTHBOB
JIMKBUJTHOCTU OEJIOPYCCKUMHU OaHKaMU ObLI MPOBEJICH JIJIsl OLICHKU BEPOSTHOCTH HACTYIUICHUS! PUCKA HOpMa-
THUBHOU JTMKBUTHOCTH, a TAKXKe OOIIEeH OIEHKN (PMHAHCOBOW YCTOMYMBOCTH OAHKOBCKUX OpTaHH3aIIHA.

B pamkax nmpoBeneHHOTO HCCIeI0BaHMsI ObIITH PACCMOTPEHBI aKTya IbHbBIE 3HAYSHHUSI HOPMATHBA TIOKPBITUS
KpPaTKOCPOYHOU JTMKBUAHOCTH B OaHKOBCKO cucteme Pecnyonuku bemapycs (puc. 5).

"*O6 OTIENBHBIX BOMPOCAX PETyTHPOBAHHS JEATETHHOCTH GAHKOB, HEGAHKOBCKHX KPETHTHO-QHHAHCOBBIX OPTAHM3AIHil M OT-
KPBITOTO aKIMOHepHOro obmiectBa «bank pasButus Pecryonuku benapyce» B 2021 roxy [DnekTpoHHBIH pecypc] : TOCTaHOBICHHE
[paBnenust Har. 6anka Pecn. Benapycs ot 18 cent. 2020 1. Ne 298 // DTAJIOH. 3akononarensctBo PecnyOnuku benapycs / Har.
LeHTp mpaBoBoii nHpopM. Pecn. bemapycs. MuHck, 2020.

1506 yrBepxaeHnn MHCTPYKIMU O HOPMATHBaxX 0e30MacHOro (pyHKIHOHUPOBAHHUS ISl OAHKOB, OTKPBITOrO aKIIHOHEPHOTO 001IIe-
ctBa «bank Pa3sutus PecnyOnuku benapych» 1 HeOaHKOBCKHX KPETUTHO-(DUHAHCOBBIX OpTraHMU3aIlfii [ DIEKTPOHHBIN pecypc] : mocTa-
Hosirerne [1pasnenns Ham. 6anka Pecn. bemapycs ot 28 cent. 2006 . Ne 137 // DTAJIOH. 3akononarensctBo Pecrryonmku bemapycs /
Han. uentp npasosoii uadopm. Pecn. benapycs. Munck, 2020 ; O6 OTHenbHBIX BONPOCAX PETYIUPOBAHUS JESATEIBHOCTH OAHKOB
B 2020 roxy [DnexTpoHHsIH pecypc] : nocraHoBinenue [Ipasnenns Ham. 6anka Pecr. Benapycs ot 18 mapra 2020 1. Ne 81 // DTAJIOH.
3akoHonarenscTBo Pecryonuku benapycs / Han. nentp mpasoBoit nadopm. Pecrt. Benmapycs. Munck, 2020 ; O6 oTaenbHEIX BOIPO-
cax PerylupOBaHUS JESITEIbHOCTH OaHKOB, HEOAHKOBCKHUX KPEIUTHO-(DHMHAHCOBBIX OPTaHM3AIMI U OTKPBITOTO aKIIMOHEPHOTO 001IIe-
crBa «bank passutus Pecnyonuxu Benapycs» B 2021 rogy [DnekrporHbIi pecype] : noctaHosinenue [Ipasnenns Har. 6anka Pecr.
Benapycs ot 18 cent. 2020 r. Ne 298 // DTAJIOH. 3axononarensctBo Pecryomuku benapycs / Ham. mentp mpaBoBoit nadopm. Pecr.
Benapycs. Munck, 2020.
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BenuunHa MOKPHITHS JIUKBUIHOCTH B IIEJIOM JICUCTBYONMME OaHkaMu Ha 1 ceHtsopst 2020 1. cocTaBuiia
132,9 % mipu BpeMEHHO YCTaHOBJIEHHOM HopMmaruBe He MeHee 80 %. AHanW3 TUHAMHKH BBITIOJTHEHUS OaH-
KaMH{ HOpMaTuBa IOKPBITHS JTUKBUIHOCTH 3a paccMarpuBaeMblil ieproz (Hadasio 2018 — asrycr 2020 r.) mo-
Ka3aj cTaOUIIbHOE €ro UCIIOHEHNUE.

Tabnuma 2

Pacnipenenenue 6ankoB 1no popme coOOCTBEHHOCTH
Table 2

Distribution of banks by form of ownership

Ne n/m ®dopma coOOCTBEHHOCTH OAHKOB Banku

. . OAO «ACB benapyc6ank»
0,
Banku ¢ nmpeobmagaromeit nomneit (6onee 50 %) B ycraBHOM OAO «Benarponpombanio

1 (hoHzIe TOCYNapCTBEHHBIX OPraHOB U FOPHIMUYECKHX JIHII, OAO «BeIHHBECTOAHI
OCHOBaHHBIX Ha roCy/IapCTBEHHOH (hopMe cOOCTBEHHOCTH OAO «Banx JTaGpabsm»

OAO «BIIC-Coepbank»
OAO «benrasnpoM6ank»
OAO «bank benBOb»
«[Ipnopbanx» OAO

3A0 «Anbda-bank»

3AO0 Bbank BTH (bemapycs)

. . OAO «bHB-Bank»
banku ¢ npeobiagaroieii 10e# B ycTaBHOM (POHIE

2 WHOCTPAHHOTO KanuTasna 3AO «Mnea banxy
P 3A0 «TK bank»
3A0 «bCb bank»
3A0 «bTA bank»
«®Dpancabank» OAO
3A0 «llentep bank»
OAO «ITapurerbank»
3A0 «bank “Pemienne”»
3A0 «MTbank»
banku, akiimonepamMu KOTOPBIX SABIISIFOTCS PE3UIEHTbI OAO «TexHOOaHK»
3
Pecriyonuku Benapychb 3A0 «AGCONIOTOaHK
OAO «Crarycbank»
[Ipumeyanue. CocTaBIeHO aBTOPOM Ha OCHOBE JaHHBIX O(HUIIHATBHBIX CAHTOB OAHKOB.
VoA
180+ 174,2
160
140r 1329
132,1
1ok 129,8
100
100 \
80
80,0
e S S S S S S SRR
40t
'\,Q\% ,19\% Q,Q\% ,\9\% (\9\00 ,\’Q\o’ (\9\ q9® ’\’Q\o’ %Q\q Q\q '\’Q\q (»QWQ ’1’6\9 '\9(‘9 %6\9 {»Q"\/Q
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Jlara

——— Bennuuna noxpeiTus mukBuaHocTH  —— Hopwmarus HanmonanbsHoro 6anka Pecriyonuku benapych

Puc. 5. BeinosnHeHne nelCTBYONMMY OaHKaMi HOpMaTHBa
HNOKpBITUS TMKBUAHOCTH B 2018-2020 rr.

Fig. 5. Overall compliance with the current banks liquidity
coverage ratio in 2018-2020
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[IpoBesicHHBIH OoJiee ICTAIbHBIN aHAIU3 BBIIOJHEHHS KaXKI0W TPynol 0aHKOB (HAa OCHOBE MPEIOKEH-
HOM B Tabi. 2 kiaccu(ukanym) HOPMATUBOB JIMKBUIHOCTH B TEKYIIEM TOAY B IENIAX OIEHKH YCTOWYHMBOCTH
K2XXJIOTO OTJICIIBHOTO OaHKOBCKOT'O MHCTHUTYTa IMOKa3aJl CTaOWUIbHOE MPEBBINICHUE yYCTAHOBICHHOTO MUHH-
MaJIbHOT'O 3HAYCHUS HOPMATUBOB. O)Z[HaKO TaKoun BBIBO/] HEJIL3S PACIIPOCTPAHUTH HA OTUCTHYIO ATy — 1 cen-
110ps 2020 1. (Tabmd. 3).

JIJis IpOSsICHEHU ST CIIOKUBIICHCS CUTYaIlMH YMECTHO CJIENIaTh HECKOJIBKO KOMMEHTapHUEB.

Bo-niepBbIX, B COOTBETCTBHH ¢ TpeboBaHUsIMU TTocTaHoBieHUs [IpaBnenunst HanmonansHoro 6anka Pecry-
ok benmapycs ot 11.01.2013 Ne 19 GaHK mo/mkeH yKa3bIBaTh HA TOJIOBHOW CTPaHHIIE CBOETO MHTEPHET-CaiTa
CCBUIKY Ha CTPaHHILYy, COJACPKAIIYIO MepeYcHb WH(OPMAIIHH, KOTOPasl MOJUICKHUT PACKPHITHIO, U pa3MellaTh
I/IH(l)OpMaIII/IIO O HOpMaTuBax JUKBUAHOCTHU, & UMCHHO UX MUHUMAJIbHOC N MaKCUMaJIbHOC 3HAUYCHHA 3a IIpe-
JBLTY AN mecs'®.,

Bo-BTOpBIX, KaK yke OTMEYalIOCh BbIlIe, HaunHas ¢ 1 mast 2020 . peryisTopoM CHIKEHO MHHHMaJIbHOE
3Ha4YEHNE T0Ka3aTess JUKBUAHOCTH /10 ypoBHS 80 % B pamMKaxX MPUHATHIX KOHTPUUKINYECKUX Mep.

Taxum 00pazom, comocTaBiIeHNEe JAHHBIX 0 (PAKTHYECKUX ITOKA3aTelNsAX, IPEICTABICHHBIX B Ta0M. 3, 1 T0-
HUMaHHE CYTH TpeOOBaHMII 3aKOHOJIATEIILCTBA MO3BOJISET CAENIaTh BBIBOA O TOM, 4TO Ha 1 ceHtsiops 2020 .
GaHKI/I HUMCJIU ONPCACIICHHBIC TPYAHOCTHU C HOpMaTHBHOﬁ JIMKBUJHOCTBIO. HaanMep, BBIJCIIAIOTCA CIICAYTO-
mue GakKThL:

* MUHUMAJIBHOE 3HAUCHUE TI0Ka3aTelisl MOKPBITUS JUKBUAHOCTH B TEUCHUE NPEABIAYIIETO Mecsia ObLIo
ke 80 % y OTIeNbHBIX OaHKOB;

* OOJIBITUHCTBO OAHKOB HE PACKPBUTA HHPOPMAITHIO JOJKHBIM 00pa30M, MPOIEMOHCTPHPOBAB TOJIHKO HaH-
Oosiblliee 3HAYCHHUE TIOKA3ATEsl TOKPBITHS JIUKBUHOCTU ¥ YMOJIUAB O €0 HAUMEHBIIIEM 3HAaYCHUH.

B TO xe Bpemsi OTCYTCTBYIOT (DaKThl, CBHJICTCIICTBYIONIUE O TOM, YTO OAHKH HCIBITBIBAIU MPOOICMBI
¢ (pu3muecko u (WITH) CTPYKTYPHOU JHKBUAHOCTHIO, MOCKOJIBKY HET KaKoi-min00 HeraTuBHOW WH(OpMaIuu
0 HeucnonHeHuu Oankamu PecrnyOnuku benmapych cBoux 0053aTelIbCTB NIepe] KPEAUTOPAMH U BKIIAUYUKAMHU.

I[J'IS[ MOJTHOM OILICHKHU BBITIOJIHCHUSA HOPMATHUBOB JIMKBUIHOCTHU OaHKaMu pacCMOTpPUM TAKKE aKTyaJIbHBIC 3Ha-
YEeHHUs1 HOPMAaTHBa YUCTOTO CTaOMITBHOTO (POHIMPOBaHNUS B OaHKOBCKOM crcteme Peciryonuku benapycs (puc. 6).

AHanu3 BBITIOJIHEHUS HOPMAaTHBA YHUCTOrO CTaOmiIbHOTO (poHanpoBanus B aBrycte 2020 r. mokasan 00ib-
1iee CHIKeHune ero 3Ha4eHus (—5,1 % B CpaBHEHUH C MPEIbIIYIIIM MECSIIeM), B OTIINYHE OT TUHAMHUKH HOP-
MaTHBa MOKPHITUS THKBUAHOCTH (—0,1 %). IIpu aTOM 32 Bech paccMaTpruBaeMBbIil IIEPHO HOPMATHB YHCTOTO
CTaOMIIBHOTO (POHAMPOBAHUS HAXOMIICS BBIIIE MHHUMAJIBHO JTOMYCTUMOrO YpoBHs B 100 %.

BenuunHa HOpMaTHBa YUCTOTO CTA0MILHOTO (DOHIMPOBAHUS B ICJIOM 10 JICHCTBYIOIIUM OaHKaM Ha 1 CeH-
1s20pst 2020 1. cocraBmma 119,7 % npu ycranoBinenHoMm HOpMaruBe He MeHee 100 %. IIpoBenenHblil aHamM3
TO3BOJIIET KOHCTATHPOBATh, UTO BCE OAHKH BBITOJTHSIN TPEOOBAHMS K BEIMIMHE JAHHOTO TToKa3arels (Taoi. 4).

%A
140 - 135,9
130 F

120

110 -

100
100

90

80 ! L L T S T S T ! L L L PR L L ! I S T L !

Jata
——— Bennuuna nokpsiTus ukBuaHOCTH — Hopmartue HanmonansHoro 6anka Pecmyonuku benapych

Puc. 6. BeinonHeHre HOpMATHBA YUCTOTO CTA0MIBHOTO ()OHANPOBAHUS B LIEJIOM 110
JISUCTBYIOIMM OaHKaM

Fig. 6. Overall compliance with the net stable funding standard for existing banks

'°O6 yTBepIKIEHNH HHCTPYKIIMK O PACKPHITHN HH(OPMAINH O JAeATENbHOCTH GAaHKa, OTKPBITOTO aKIMOHEPHOTo obmecTsa «baHk
pasButus Pecryonuku Benapych», He6aHKOBCKMX KPEIUTHO-(DHHAHCOBON OpraHn3anny, 0aHKOBCKOM IPYIIIIBI U OAHKOBCKOTO XOJIINH-
ra : mocraHosnenue npasinenns Har. 6anka Pecrn. bemapycs ot 11 sHB. 2013 . Ne 19 // DTAJIOH. 3akoHonarensctBo PecrryGmmkn
Benapycs / Hair. uentp npaBoBoit uaudopm. Pecn. benapycs. Munck, 2020.
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3akjaueHmne

Ha ocHOBaHMH TPOBEACHHOTO UCCIIEIOBAHMS MOXKHO CHIEIATh PSAJ BBIBOIOB.

1. ITocmeacTBUS MIOKOB, UMEBITHX MeCTO B aBrycte 2020 I, yIamoch CMATYUTE K TIEPBOI TTOJIOBUHE CEH-
TAOPSL.

2. AXKMOTaXXHBIN CTIPOC HA MHOCTPAHHYIO BAIIIOTY CO CTOPOHBI HACETICHHUS U MIPEANPUATHI B TEUCHHUE aB-
rycta 2020 1. cMeHIIICS U30BITKOM TPEITIOKEHNST HHOCTPAHHOHN BaIFOTHI HA BHYTPEHHEM BaJIOTHOM PBIHKE.
JlauHeIii dakTop CTAOMIU3UPOBAN CUTYAIlHIO, U B MEPBOM mojoBHHE CeHTAOps 2020 T. TeMI aeBaahBaIllid
Oenmopycckoro pyOIIs Mo OTHOMICHUIO K TPEM OCHOBHBIM BATIOTAM 3aMETHIICS TTOCIIE €T0 PE3KOTO YCKOPEHUS
B aBTycCTe.

3. M30BITOYHBIN CTIPOC HA WHOCTPAHHYIO BAIIOTY CO CTOPOHBI NMPENNPHUATHN M HACEICHHS B aBIyCTE
2020 . moBmEsUT Ha ocyIiecTBiIeHNe HarmonampapiM O0ankoM PecryOnmmku bemapych peKOpIHBIX 3a TOCITE-
HHE HECKOJIBKO JIET 00heMOB WHTEPBEHITNIT Ha BHYTPEHHEM BaJIIOTHOM pPhIHKE. B miepBoii monoBruHE CEHTAOPS
2020 r. cuTyanusi Ha BaJIFOTHOM PHIHKE CTAOMITH3UPOBATACE.

4. Tlom BIUSHWEM HANPSDKEHHON COIMATBHO-TIONUTHICCKON CUTYaIlMd W OOIIEH HEONpeneICHHOCTH,
a TaKkKe NeBalibBalun Oeiopycckoro pyoss B aBrycte 2020 T. TpOM30IIEN CYIIECTBEHHBIH OTTOK CPOYHBIX
JIETIO3UTOB TT0 OAHKOBCKOMY CEKTOPY B II€JIOM, YCKOPUBIIHICA B cepeuHe aBrycta. K Hadamy ceHTsOps Ha-
OITI01aI0Ch CHIDKEHNE TEMIIOB OTTOKA CPOYHBIX JICMIO3UTOB 110 BCeMY OaHKOBCKOMY CeKTopy. CIepKHUBaroIIn-
MU (pakTOpamMu cTasio ociabiIeHne Crpoca HACeIeH!sI Ha MHOCTPAHHYIO BAJIIOTY, Ipeo0iajaHie B CTPYKType
CPOUYHBIX BKJIAJI0OB O€30T3BIBHBIX JIEMIO3UTOB, 0 KOTOpHIX Ha 1 centsOpsa 2020 r. cocrauna 70,1 % B py-
oneBwIx 1 57,7 % B BaNIOTHBIX CPOYHBIX JETIO3MTAX, a TAK)KE BO3POCIINI YPOBEHb CTABOK IT0 MPHUBJICYEHHUIO
CPEICTB B KOPOTKOM CETMEHTE BKJIAJI0B.

5. Ha ¢done medummra pyOireBoit IUKBUIHOCTH W POCTa CTOMMOCTH TPHUBJICUCHUS peCypcoB Ha (HUHAH-
COBOM pBIHKE ¢ KOHI[a aBrycta 2020 . HabIromamack TCHACHIMS K COKPAIICHUIO KPSTUTOBAHUSI OaHKaMu (u-
3MYECKHX JIHII IPAKTHYECKH 10 BCEM BHIaM KPEIUTHBIX MPOAYKTOB, 32 MCKIIOUEHUEM BBIIAYU OTACITBbHBIMU
0aHKaMM KPETUTOB B paMKaX OTKPBITBIX KPETUTHBIX JIMHUH OO0 B 9aCTH MOTAIIEHHOW KPETUTHOHN 3a/10JIKEeH-
HOoCcTH. OTpaHWYEeHHS WX TIOJHASI IPUOCTAHOBKA BBIAAYH KPEITUTHBIX PECYPCOB COXPAHMWINCH M B CEHTAOpE
2020 r. y 601pIIMHCTBA KPYITHBIX OAHKOB.

6. JlnHaMrKa CTaBOK Ha MEXOaHKOBCKOM PBIHKE W YPOBEHb CTAaBOK MOCIETHUX KPEIUTHBIX ayKIIMOHOB
HammmonanpsHoro 0anka Pecrybnmku benapych moaTBep K IatoT MOCTENEHAYI0 HOPMaIH3AIHIO CUTYAINH C Py-
0JIeBOH JINKBUIHOCTHIO B OAHKOBCKOM CEKTOpE.

7. BennmunHa TOKPHITHS JTUKBUIHOCTH B IIEJIOM TI0 AeHCTByOmuM OankaM Ha 1 centsaops 2020 1. cocTas-
nsma 132,9 % npu ycTaHOBIEeHHOM HOpMatnBe He MeHee 80 %.

8. BenmanHa 9rcToro cTabMIbHOTO (POHIUPOBAHUS IO ACHCTBYIOMNM OaHKaM JEMOHCTPHUPYET CHIDKCHUE
(119,7 % 1o coctostamio Ha 1 centsops 2020 1), HO MPH STOM CTAOMIHPHO HAXOAUTCS BBIIIE MUHIMAIBHO J0-
myctumoro ypoBHs (100 %).

9. Hopmaruse! ukBuAHOCTH Ha 1 ceHTSIOps 2020 T. BEIOTHEHBI BCEMH OaHKaMH.

10. Pe3ynbraTsl aHamm3a MOATBEPIKIAAIOT CTAOMIbHOE (PYHKIIMOHUPOBaHNE OAHKOB B YCJIOBHSIX BIHSHHUS
Ha UX JIeATeIFHOCTh HETAaTUBHBIX (DaKTOPOB: TIPH OCTPOM AehHUIINTE pyOICBON TUKBUIHOCTH HA (PMHAHCOBOM
PBIHKE, TTOBBIIEHHOM CIIPOCE Ha MHOCTPAHHYIO BAIIIOTY, CHIKCHHUH JIOBEPHS CO CTOPOHBI HACEIEeHUs K cOe-
PEeKEHHUIO NEHEeKHBIX CPEACTB B OaHKAaX OTCYTCTBYET Kakasf-IM00 HeraTuBHas MHPOPMANNS O HEHCIIOMTHEHUH
0aHKaMU CBOUX 00s3aTENBCTB Mepel KpeAuTopaMu 1 BKIaguukaMu. COXpaHEHHE YCTOMYUBOTO (PYHKITMOHHU-
poBaHHA GAHKOBCKOTO CEKTOPA, IO CYTH, B CTPECCOBBIX YCIOBHUSIX CBUACTEIHCTBYET O HAACKHOCTH (DYHKIIHO-
HHUPOBaHUS OAHKOBCKHUX opraHuzanuii Pecrryonuku bemapych.

11. IIpumenHsieMblec OAaHKOBCKUM PETYIIATOPOM HOPMATHUBEI JTMKBUIHOCTH SBIISIOTCS 3P (HEKTUBHBIM HHCTPY-
MeHTOM oOecriedeHus] GPMHAHCOBOW YCTOWYMBOCTH OAHKOB M JIOKA3BIBAIOT CBOIO 3HAYMMOCTH MCIIOJIH30BAHNUS
TUTst ()OPMHUPOBAHMS YCIIOBHI CBOEBPEMEHHOTO U TTOJIHOTO MCTIOTHEHUS OaHKaMH 0053aTeNTbCTB 3a CUET JI0CTa-
TOYHOTO 3aI1aca BEICOKOJIMKBUIHBIX HEOOPEMEHEHHBIX aKTHBOB KaK B OOBIYHBIX, TAK U B KPU3UCHBIX YCIOBHIX
(hyHKIIMOHMpPOBaHUs. VICITONBb3yeMbIi HHCTPYMEHT OOecTieueHns PMHAHCOBOW YCTOWIMBOCTH SBJISCTCS alcK-
BaTHOM MepOit OIIEHKH JT0CTaTOYHON MOTPEOHOCTH OAHKOB B JIMKBUIHOCTH.

Cmamws nocmynuna 6 peoronnezuto 09.10.2020.
Received by editorial board 09.10.2020.
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OLEHKA 3OPEKTUBHOCTHN PETYANPOBAHUWA CBOBOAHBIX
KOHOMMWYECKUX 30H PECITYBAUKU BEAAPYCH

B. C. TPOMOBA", H. C. I10JIOHHK?

YBenopyccruii zocydapcmeennuiii ynugepcumen,
np. Hesasucumocmu, 4, 220030, 2. Munck, Benapyco
? Benopycckuii HayuoHanbHblil MexHon02uYeckull yuusepcumen,
np. Hezasucumocmu, 65, 220013, 2. Munck, Berapyco

PaccMoTpeHO BIHMsSHHE MEXaHH3Ma PETYITUPOBAHNS 1SS TEIBHOCTH 0COOBIX SKOHOMHUYECKUX 30H MOCPEACTBOM MPEIo-
CTaBJICHUS Pa3JIMUHbBIX JILTOTHBIX U MpedepeHInaIbHbIX YCIOBUN JUISI MHBECTHIIMOHHOM MPUBJIEKATEIbHOCTH AaHHBIX
TEPPUTOPUI M, KaK CJIEJCTBHE, NX WHHOBAIIMOHHON AEsATEIbHOCTH. Pa3paboTaH anropuTM aHaiw3a MHBECTHUIIMOHHOU
OM3HEC-TIPUBIICKATEIILHOCTH OCOOBIX YKOHOMUYECKUX 30H, IMO3BOJISIOIINIT OLEHUTH IPUBIEKATEIBHOCTh ATUX TEPPHUTO-
pHii ¥ CPAaBHUTH UX JPYT C IPYTOM.

Knrouesvie criosa: cBOOOIHBIC SJKOHOMHUCCKUE 30HBI; 0COOBIC IKOHOMHUYECKUE 30HbI; JILIOTHI U MPehEPEHIINN; HHBE-
CTULIMOHHAA HpI/lBﬂeKaTeJ'l])HOCT]:; MHHOBAIIMOHHAA ACATCIBHOCTD.

THE FREE ECONOMIC ZONES EFFECTIVENESS REGULATION
ASSESSMENT IN THE REPUBLIC OF BELARUS

V. S. GROMOVA, I. S. PALONIK®

*Belarusian State University, 4 Niezalieznasci Avenue, Minsk 220030, Belarus
*Belarusian National Technical University, 65 Niezalieznasci Avenue, Minsk 220013, Belarus

Corresponding author: V. S. Gromova (viktoriygrom95@yandex.by)

The influence of special economic zones activities regulation mechanism on the their territories investment attractive-
ness and innovation activities by means of various privileges and preferences to them has been considered. The analysis
algorithm of the special economic zones investment (business) attractiveness has been worked out allowing to estimate
the attractiveness of any their type and to compare them.

Keywords: free economic zones; special economic zones; privileges and preferences; investment attractiveness; in-

novation activities.
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The high competition in the world markets causes to solve the economic problems by creating, developing
and introducing innovations. However, this process requires significant financial resources from the state as
well as the capital investments from investors. In the situation of the state lacking significant financial support
the favourable business conditions creation in special economic zones (SEZ) by allowing privileges and
preferences should promote the investment inflow and hence the innovation activities expansion on the very
territories and later on the territory of the whole country.

Two types of SEZ are presented in Belarus: techno-innovative (14 scientific-technological parks (techno-
parks), China — Belarus Industrial Park, Hi-Tech Park) and free economic zones (FEZ) (six zones).

As technopark we understand the subject of innovative infrastructure, promoting the entrepreneurship
development in a scientific-technical sphere by creating favourable conditions including material, technical and
information base. The technopark ensures the conditions for innovation process, beginning from developing
the know-how up to the sample outputting and its sale'.

The China — Belarus Industrial Park is the territory unit of Belarus with a special legal regime of FEZ, which
main activities are establishing and developing the manufacture in electronics, biotechnology, fine chemistry,
mechanical engineering, and new materials spheres’.

The Hi-Tech Park is the part of the Republic of Belarus territory with a special legal regime created to
develop the software as well as information-communication, other new and high technologies aimed at the
national economy competitive capacity increase’.

The free economic zones of a functional type may be also created in Belarus that are formed according to
the aims of their creation and by the character of the planned activities also the complex FEZ for achieving the
objectives to carry out activities characteristic of various functional types FEZ".

Depending on the economic regime of the SEZ, the range of privileges and preferences on these territories
has been presented (table 1).

In comparison with other types of SEZ flexible tools of state support directly related to business incubation
of small innovative enterprises have been introduced in relation to the technoparks. In particular, a mechanism
has been created to reinvest up to 50 % of the tax liabilities of technoparks and their residents for the development
of these parks and their residents.

Implementation of this mechanism provides for the technoparks and their residents contributing the part of
their proceeds from sailing goods (works, services), property rights as well as from the amount of gross profit
equivalented to 50 % of the tax amount under a simplified system of taxation and income tax to extra-budgetary
funds of innovative development formed by these technoparks (hereinafter — innovation development funds).

In order to avoid deterioration in the working conditions of technoparks and their residents for the period
up to 2020 a partial exemption from income tax and from tax under a simplified system of taxation is provided
amounted to the actual amount of funds transferred by them to innovation development funds.

Financial resources of innovation development fund could be used only for the purposes which are necessary
for implementing activities by technopark in accordance with article 26 of the Law of the Republic of Belarus
dated 10 July 2012 «On state innovation policy and innovation activities in the Republic of Belarusy as well
as for:

* organising activities and developing the logistics base of technoparks. First of all the development of
technoparks technological infrastructure will be achieved in this area including centers of collective use
of scientific equipment, engineering centers, prototyping centers, etc.;

* financing innovative projects carried out by technoparks residents. The concentration of resources on
innovative projects that commercialize the results of scientific and technological activities is expected in this area.

The procedure for using the financial resources of innovation development fund is determined by the
technopark itself in coordination with the state body, governing the very technopark and by the State Committee
for Science and Technology of the Republic of Belarus.

Technoparks are also given the opportunity to purcue flexible rental policies for their residents by applying
an additional margin ranging from 0.1 to 1. The difference between the rental payments of the technopark
resident and the rental payments of the technopark will be sent to the innovation development fund.

'Innovative infrastructure of Belarus [Electronic resource]. URL: http://www.technopark.by/files/topic11.pdf (date of access:
25.11.2019).

*Yxa3 Ipesunenta Pecniy6muxn Benapycs Ne 253 «O Kuraiicko-benopycckom nnaycrpuansHoM napkey» [Electronic resource].
URL: https://www.sb.by/articles/ukaz-o-kitaysko-belorusskom-industrialnom-parke.html (nara o6pamenus: 25.11.2019).

*Jlexper [Tpesunenta Peciy6uku Benapyck ot 22 centsiops 2005 r. Ne 12 «O IMapke Beicokux Texnomoruit» [Electronic resource].
URL: http://pravo.by/document/?guid=3871&p0=Pd0500012 (nara obpamenus: 25.11.2019).

*3axon Pecrry6mmxu Benapych ot 7 mexabps 1998 1. Ne 213-3 «O cBo6oIHBIX SKOHOMIYEcKHX 30Hax» [Electronic resource]. URL:
http://pravo.by/document/?guid=3871&p0=H19800213 (nara obpamenus: 25.11.2019).
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Technoparks and their residents are exempt from value-added tax as well as from import customs duties
when importing into the Republic of Belarus technological equipment, components for the implementation
of innovative projects within the framework of the state innovation development of the Republic of Belarus
scheme.

These mechanisms use is aimed at introducing a system of support for technoparks and their residents under
which the amount of benefits and subsidies is directly dependent on the effectiveness of their work and the
freed up funds are directed for developing the innovative entrepreneurship [1].

Now consider the impact of various preferential regimes on the SEZ investment attractiveness in the
Republic of Belarus.

Technoparks and free economic zones have been operating in the country for more than 20 years: the first
technopark (science and technology park of BNTU «Polytechnic») was established in 1992 and in December
1996 the funds were allocated to the first FEZ «Brest» and its management staff was formed.

The China — Belarus Industrial Park is in the development stage: its establishment agreement was signed in
October 2010. However, comparative calculations made by Uniter Investment Company experts show that due
to the comprehensive preferential regime created in the Park the effectiveness of investment projects realisation
is currently being assessed at the level of effectiveness of their implementation in the most favourable FEZ in
other countries of EAEU and in Poland (table 2).

Table 2
Estimated internal rate of return of investment projects in the FEZ, %
Investment project Chlllg:; t; iaBleIlJz;rrlll(s Russia Poland Kazakhstan
Capital-intensive project 243 23.8 23.6 24.5
Medium investment level project 31.4 31.6 30.7 31.8
Energy-intensive project 29.4 29.5 28.8 29.7

Note. Personal development according to the data of electronic resource’.

The author has developed an algorithm to analyse the investment (business) attractiveness of special
economic zones (fig. 1) allowing to assess the attractiveness of any type of SEZ as well as to compare them to
each other. The presented methodology explores the main subjects providing the financial inflows from two
ways: subjects who are ready to financially support production (partners, investors, residents) and subjects who
are ready to acquire the result of production. The advantage of this methodology is the possibility to apply it
at the macro-level while lacking financial data from companies and to guarantee the information security for
resident companies.

Partners/investors/residents

< Residents number growth rate >
< Country’s innovation ranking index >

Export geography

< Country’s innovation ranking index >

Fig. 1. Algorithm for analysing the investment (business) attractiveness
of special economic zones (personal development according to the data of
electronic resource’)

°Great Stone is waiting for Belarusian business [Electronic resource]. URL: https://uniter.by/news/investment-attractiveness/in-
the-great-stone-waiting-for-belarusian-business/ (date of access: 25.11.2019).

'The main indicators of the activities of residents of the free economic zones of the Republic of Belarus in 2017 [Electronic
resource]. URL: https://www.belstat.gov.by/ofitsialnaya-statistika/makroekonomika-i-okruzhayushchaya-sreda/statistika-malykh-ter-
ritoriy/cvobodnye-ekonomicheskie-zony/godovye-dannye/osnovnye-pokazateli-deyatelnosti-rezidentov-svobodnykh-ekonomich-
eskikh-zon-respubliki-belarus/osnovnye-pokazateli-deyatelnosti-rezidentov-svobodnykh-ekonomicheskikh-zon-respubliki-belar-
us-v-2017/ (date of access: 11.02.2018).
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The investment potential of FEZ and technologically innovative zones will be considered in terms of two
indicators: growth rate of the number of registered residents and export to countries.

Number of registered residents. There is a positive dynamic growth of the resident’s number in high technology
park (67.6) and in technoparks (3.9), but the dynamics of free economic zones is negative (—0.1) (fig. 2).
A
500

420

340

Piece

260

180k

100

2016 2017 2018

Year
—o— Free economic zones

—o— Hi-Tech Park
Technoparks

Fig. 2. Number of registered residents (personal development
according to the data of electronic resource®)

Export geography.Goods (works, services) produced in the technopark and in the Hi-Tech Park are exported
to the most innovative countries of the world in contrast to the goods produces in free economic zones (table 3).

Table 3
Exports of goods and services, in terms of countries
Free economic zones Hi-Tech Park Homel Tech-
nology Park
Country Country Country
o Innovation N Innovation Innovation

Share, % ranking index Share, % ranking index ranking index

Netherlands | 0.8 4 United 7.7 5 Saudi Arabia 68
Kingdom
United States 0.6 3 United States 43.1 3 United States 3
Hong Kong

Germany 1.7 9 Germany 4.9 9 S AR 13
Latvia 0.7 34 Ireland 3.1 12 Italy 30

Poland 5.2 39 Israel 0.9 10 Taiwan Among the

top 10
Lithuania 34 38 South Korea 0.8 11 South Korea 11
Ukraine 9.5 47 Cyprus 20.3 28 Malaysia 35
Russia 67.4 46 Russia 4.7 46 Russia 46
Georgia 0.7 48 § Lithuania 38
Azerbaijan 0.1 84

Kazakhstan 2.4 79 Poland 39

Note. Personal development according to the data of electronic resource .

The analysis carried out shows that the techno-innovative type of SEZ is the most attractive for investors.
This is caused by the best privileged and preferential regime.

¥The results of High-technology park activities [Electronic resource]. URL: http://www.park by/cat-2/ (date of access: 11.02.2018).
*Policy options to reform free economic zones in Belarus [Electronic resource]. URL: https:/www.ebrd.com/news/publications/
special- reports/belarus-comparative-research-on-industrial-parks-and-special-economic-zones.html (date of access: 11.02.2018).
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The higher indices of innovation activities are the result of the higher investment attractiveness.

In 2013-2018 the share of innovative products in the total volume of the dispatched ones in free economic
zone was on a lower level than on the average in the country (18.6 % in 2018) and tended to decrease (fig. 3).

As to technoparks in 2012-2017 the increase in the innovative products share in the total volume of
manufactured ones can be seen (fig. 4).

%A
15
101 O\o —0
=
0 013 2014 2015 2018
Year
Fig. 3. The share of innovative products in the total volume of
the dispatched ones (personal development according to the
data of electronic resource'®)
A
100 -
il O/O/O\O/O
60
40
20
2012 2014 2015 2016 9 months 2017

Fig. 4. The innovative products share in the total volume of
manufactured ones (personal development based on [2])

The analysis of the FEZ and technoparks innovative activities results shows that technoparks are the most
effective for the innovative economics.

The assessment of the SEZ investment-innovation potential shows the highest investment attractiveness of
technoparks and hence their high innovation activities.

The decision to invest is made on the basis of the expected return which is formed on the basis of established
business environment and lines of activities. In the Hi-Tech Park, technoparks and the China — Belarus Industrial
Park the emphasis is made on developing advanced and innovative products and in contrast to FEZ comparable
or even more attractive conditions are offered.

Investment incentives in the SEZ are mainly represented by reduced tax rates, but this method is not
effective. Investors surveys show that tax benefits are less critical for the SEZ success. An incentive system
should be developed to attract and support activities that meet the country policy priority directions. Non-tax
incentives such as specialized services, good governance and high-quality infrastructure demonstrate more
promising approach for attracting investors to the zones.

In the current situation there is an evident necessity to specify the rationale and to reorient the economic
model of the SEZ in Belarus, taking into account the basic principles of building successful schemes at the
international level, and also taking into account the national specifics. The SEZ needs to be seen as an integrated
policy tool that should take into account a country’s goals and priorities.

"Policy Options to Reform Free Economic Zones in Belarus [Electronic resource]. URL: https://www.ebrd.com/news/publications/
special- reports/belarus-comparative-research-on-industrial-parks-and-special-economic-zones.html (date of access: 11.02.2018).
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AOIT'NCTUYECKUE KAACTEPBI: UCTOKH ®OPMVPOBAHU S
N ITEPCITEKTUBBI PA3BUTHUA

C. ®. KYTAH"

Y Bpecmcikuii 2ocydapcmeennulii mexnuyeckuil yuusepcumen,
ya. Mockoeckas, 267, 224017, e. Bpecm, Berapyco

HcTopus co3maHust KJIacTEpOB TECHO MEpeIUieTeHa ¢ MCTOPHEH Pa3sBUTHSA JIOTUCTHKH. B3amMoneiicTBue cyOBheKTOB
XO3HCTBOBAaHMS B paMKax KIACTEPHBIX 00pa30BaHUi TO3BOMACT 3(h(heKTUBHEE NCTIONB30BaTh OJIaronpUATHRIC KOHBIOH-
KTYPHBIE YCIIOBHS MUPOBBIX PBHIHKOB. VcciaenoBanie HayqHbIX padoT MO JAHHOW TEME 1ajl0 BO3MOXKHOCTB MPEICTaBUTh
TEHE3HC Pa3BUTHS KIACTEPOB KaK COBOKYIMHOCTH (DaKTOPOB M YCIOBUH (OPMHUPOBAHUS, MMEIOIINX YHUKAJIbHBIC XapaK-
TEPUCTHUKH Ha KaYKIOM HCTOPUIECCKOM 3Tare. ITO MO3BOJIMIIO JaTh KIACCH(PUKANNOHHYIO XapaKTePHCTUKY MOHATHS «J10-
TUCTUYECKHUH KJIacTepy», OMUCATh YCIOBHA €ro ((OPMHUPOBAHUS, YYACTHUKOB M HANIPABICHUS (CIICIIMATN3AINN) PA3BUTHSL.
JlorucTrueckuii KiacTep, SBISACH CETEBON (OPMOIT B3aMMOICHCTBHS MPEATIPHSTUI M OPTaHNU3aINH, yCUINBACT UX KOH-
KypEHTHBIC TPEUMYIIECTBA U CMATYACT HETATUBHBIC BO3JCHCTBUS MEKCTPAHOBOW KOHKypeHIMH. OTnpeesieHue cremnma-
JU3aIMY TEPPUTOPHUN M UCIIONB30BAHNE €BPOIICHCKOTO OIBITAa B YaCTU MOCTPOCHUS KITACTEPHBIX 00pa30BaHMIA JETaroT
BO3MO)KHOW pean3aluio HHTETPAUN CyObEeKTOB XO3SHCTBOBAHUS PETHOHOB B paMKax CO3MAHUS PECYpPCHOW M IpoIiec-
CHOM CHHEPIuu JOrMCTUYECKOU CUCTEMBI.

Knrouesnie cnosa: norunctuaeckas CHUCTEMA,; KIIaCTCP,; CCTCBOC BBaHMOHeﬁCTBHG; PETHUOH; TCPPUTOPUS.

LOGISTICS CLUSTERS: ORIGINS OF FORMATION
AND DEVELOPMENT PROSPECTS

S. . KUHAN®
*Brest State Technical University, 267 Maskouskaja Street, Brest 224017, Belarus

The history of the creation of clusters is closely intertwined with the history of the development of logistics. The
interaction of business entities within the framework of cluster formations allows more efficient use of favorable market
conditions in world markets. A study of scientific papers on this topic made it possible to present the genesis of cluster
development as a combination of factors and formation conditions having unique characteristics at each historical stage.
This made it possible to give a classification characterisation of the concept of «logistics cluster», to describe the condi-
tions for its formation, participants and development directions (specialisation). The logistics cluster, as a network form
of interaction between enterprises and organisations, enhances their competitive advantages and mitigates the negative
effects of cross-country competition. The determination of the specialisation of the territory and the use of European
experience in building cluster entities make it possible to integrate regional business entities in the framework of creating
resource and process synergies of the logistics system.

Keywords: logistic system; cluster; network interaction; region; territory.
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The implementation of the most countries strategies in the field of cluster policy has revealed one undoubted
nuance: they all differ according to their national traditions and the culture of the cluster formation process.
The advantages, disadvantages and opportunities for developing such networked forms of counterparty intera-
ction are examined in sufficient detail by O. A. Freidman [1], G. A. Yasheva [2] and other researchers in
a number of publications devoted to this problem.

In most cases, subjective recommendations are based on the individual experience of the developer in or-
ganising clusters, in particular logistics [2—4]. This situation is connected with the relative novelty of the ana-
lysed problem in domestic economic science and with the fact that the formation of regional clusters is limited
by the level of the economy and their narrow geography.

Considering the history of the development of clusters, it should be noted that the first cluster theory, as
well as the definition of the concept of cluster were developed and applied by M. Porter in the study of compe-
titiveness problems. «Clusters are geographic concentrations of interconnected companies or institutions that
manufacture products or deliver services to a particular field or industry» [5, p. 78]. Closely related to this point
of view, the following definition of a cluster is «a territorial-sectoral voluntary association of structures that
works closely with scientific institutions and authorities in order to increase the competitiveness of products
and the region’s economic growthy» [6, p. 5]. Similarly, the content will be the definition of «clusters of firms
as a group of companies located nearby. In some cases, such concentrations form groups of companies that
belong to the same industry» [7, p. 7]. It should be noted that the common characteristic features, in addition
to mentioned, include the presence of research universities, entities primarily from small private companies as
well as an experience of their employees in various organisations of the relevant industry.

M. Porter also notes that the boundaries of clusters are wider than the industry, because include related
industries and cover a significant number of various types of entrepreneurial structures that are important for
competition. In addition, «...many clusters include government bodies and other institutions — such as univer-
sities, standardisation centres, trade associations that provide education, specialised retraining, information,
research and technical support» [5, p. 79].

Representing the composition of the main participants in the clusters, M. Porter defined them as «a group
of independent and informally related companies and institutions, representing a reliable organisational form
that offers advantages in efficiency and flexibility» [8]. However, it is necessary to take into account the
fact that with the expansion of the knowledge-based economy, the active presence of participants from higher
education, research organisations and the state is increasingly seen as a decisive factor for the development
of clusters. Moreover, clusters are understood as regional innovation systems. According to this theory, the
development of regions is subject to the laws of cluster development — system formations that have a group of
closely specialised businesses that rely on the business and form the central core of the territory specialisation.
Competitive clusters help cities, regions and countries to carry out rational interaction of business entities and
meet the socio-economic problems of globalisation.

The American researcher V. Price wrote that «the creation of clusters and the introduction of a cluster model
of organisational behaviour is a way to restore trust between government and business and transform isolated
firms into an entrepreneurial community» [9, p. 3]. In other words, a cluster is a concentration of the most
effective and interrelated types of economic activity, i. . the set of successfully competing firms that form the
«golden section» of the entire economic system of the state, providing competitive positions in the industry,
national and world markets [10].

The evolution of this category in logistics should be considered from the point of view of continuity, vari-
ability and adaptability to the economic system within which clusters get their development.

The study of the authours reasoning in the field of cluster interaction [1; 9—16] allowed us to conditionally
distinguish three periods of the logistics clusters development (see fig. 1):

1) practical development period (1990-2000s);

2) the network period (2000s—2010);

3) system period (2010s — nowadays).

Periods differ in cluster approaches. The structure of the logistics cluster developed at the University of
Augsburg (Germany) is of particular interest. A good example of practical development is the creation of cargo
nodes, which are clusters of the first (lower) level of this structure.

The hub may include simple storage space for trading companies, production and distribution networks. In
principle, a cargo hub is a place, where goods change the mode of transport in the transport chain, which hap-
pens by prior arrangement or will happen later with subsequent storage of the cargo [16]. The first distribution
centre based on the logistics cluster model was built in Bremen (Germany) in 1985.

The system period is characterised by the identification of the network essence of clusters. This was facili-
tated by the large-scale cluster mapping carried out in the USA and the EU, expanding the idea of clusters, the
conditions for their creation, existence and place in the economy. Further development of logistics clusters is
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based on the concept of a freight transport centre, which plays a major role in optimising intermodal transport.
Their formation has led to a decrease in total transportation costs, a reduction in the time of delivery of goods
to consumers, decrease in stocks, and shift in the part of cargo flows from road to rail. An example of such
a transformation can be considered organisation Europlatforms, which is the European Association «Freight
village». In these transport centres (second-level cluster), the relations between transport companies, logistics
companies and companies with transport needs are regulated. At this level, network processes arise.

1990-2000s A 2000s-2010 2010s — nowadays
Types of L ; o ; o
logistics Basic logistic 5 Transit logistic 5 Authentic logistic
netwokrs networks networks networks
System System System
Forms of form form form
organisation : :
Network Network
form form
Cluster
form
* network of core 5 :
Types of business ¢ | » dynamic network
logistics * a business » supply chain i | »focal dynamic
networks transformation : » focal supply i | network
network chain © | * combined network

Fig. 1. The evolution of organisational forms of logistics networks.
Source: the authour own research results

A number of papers [1; 12] noted the fact that researchers do not distinguish between the terms «cluster»
and «network». However, the two terms must be separated. Networks are characterised by interconnections and
cooperation between individual companies and can be created at the national and international levels. Clusters
are a regional phenomenon, and they are based on cooperation and competition. A network at the regional
level can be part of a cluster (but not necessarily), in which case the cluster can be classified as «network type
clusters». Clusters can have subnets, within which so called actors (an actor is an acting entity), an individual,
a social group, organisation, institution or people community perform actions directed at others [17, p. 21].

Based on this logic, the consideration of the cluster as the main form of network organisation of intercompany
interaction in the region is not entirely correct, the main cluster characteristics are missed, essence of a cluster
is revealed through the interconnections of its member organisations, whose activities are value chains. So,
clusters are organised as a system of flows, a system of supply chains.

The third-level cluster can be considered a logistics agglomeration, which is a regional concentration of
logistics companies, specialised suppliers, service providers and associations, relevant educational institutions
and research institutions [14]. Clusters of the third level include the network of transport and logistics clusters
(TLC) formed in the European Union (EU) (fig. 2) consisting of 80 structural units.

The main component of multimodal logistics agglomeration is a freight transportation center. At the top of
this multi-level system is a logistics cluster, which is a regional agglomeration of logistics companies, logistics
industries, specialised suppliers, and service providers organised in multidimensional networks [13].

In general, logistics clusters are similar to economic clusters, combining the features of logistics systems and
economic clusters, obeying the general principles of functioning and development of complex organisational
systems. Because of this, the logistics cluster is a specially organised logistics system — the concentration of
logistics activity, which is shown by groups of firms and organisations aimed at organisational, structural, and
organisational and analytical improvement of flow processes and flow functions of any content in the logistics
cycle [18].
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The structure of the logistics cluster, as a rule, is formed by organisations and enterprises connected by uni-
form material, information and financial flows. «A logistics cluster is a sustainable interaction of independent
geographically concentrated market entities that implement logistics functions, the efforts of which are aimed
at maintaining a full cycle of main and associated flows and through optimisation of resources from source
suppliers to final consumers» [19 , p. 78]. However, some features of this definition can be attributed only to
the logistics cluster.

@ Port gateway P e 1. Rhine-Scheldt delta
@ Docking port ; 2. Helgoland bay
O High-volume gateway 3. UK coast
port f— 4. Spanish
& Port transport : | Mediterranean
and logistics clusters L 5. Liguria zone
</ Regional transport -.% 6. Seine estuary
and logistics clusters S ."G]‘ e 7. West of the
_—~ Land transport corridors | < : Black Sea
<« Main sea routes Efj s 8. Portuguese zone
=g 9. North Andriatic
10. Gdansk bay
11. Gulf of Gdansk

- i 1
3 b o
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".' +«,Middle East — Far East
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Fig. 2. European network of transport and logistic clusters:
the interaction of port and intercontinental clusters.
Source: [15, p. 73]

The classification presented in [12] covers almost the entire spectrum of features by which clusters in the
economy can be systematised, but it does not always reflect the presence of a logistic component.

Typically, classification of logistics clusters contains the following groups: displays form (transport, cus-
toms, industrial and innovative logistics), a number of serviced economic clusters (monologistic, duologistic
and heterologous clusters), signs of territorial positioning (port, regional, border), functional attribute (areas
of operating activities and the number of logistics operations and functions implemented by enterprises and
organisations of the cluster).

In some researches [20] the concept of «logistics cluster» is considered as applied to a certain type of activi-
ty. In the region clustering, i. e. in the logistic integration of territories and business sectors, the development of
transport infrastructure is crucial. Infrastructure, as a rule, has a multiplier effect, in other words, investments
in this area have a stimulating effect on the development of production and employment in other industries.

The logistics cluster often manifests itself in the form of a transport and logistics cluster, the main purpose
of which is to develop transport infrastructure and improve transport services. A cluster of this type cannot
be capable without concentration centres of freight flows, freight forwarding, repair and service enterprises,
insurance companies, institutions that form the scientific and personnel basis of the cluster and other functional
structures.

In the theory and practice of logistics, there are two concepts: «logistics cluster» and «transport and logis-
tics cluster». Analysing the research of domestic and foreign scientists in the field of logistics clusters [20-22],
it should be noted that most of them use the term «transport and logistics cluster». Clusters of this type are
associated with transit flows and they are located in the regions, through which international transit corridors
pass.

Transport and logistics clusters include complex infernal infrastructure, companies specialising in deliver-
ing of goods and passengers, companies specialising in the river, land, air transportation, logistics complexes.
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The transport and logistics cluster combines regionally, functionally and economically interconnected logistics
links: international transport corridors, transport hubs, transport and distribution logistics centres, regional and
local routes into a single transportation process system that can provide high-quality logistics service to inter-
nal or external consumers minimising overall logistics costs at the same time.

Of course, logistics or transport-logistics clusters, being sources of achieving competitive advantages better
use important business links, complementarily of its industry, the dissemination of technology, information,
etc., than other industries. This is due to the fact that the most participants do not directly compete with each
other, but simply serve different segments of the industry. The organisation of such groups of companies allows
us to identify favourable opportunities for coordination and mutual cooperation in the spheres of common
interests.

Connections between organisations in a cluster can be of a different nature. They include relations between
the main company and suppliers, between the suppliers themselves, interaction with suppliers of equipment and
specialised services, between companies, universities and research institutes in the framework of cooperation
in the implementation of common R&D and educational programs. Contacts between small and medium-
sized companies can also be associated with the coordination of their efforts to collectively promote goods and
services to existing and new markets [23].

So the integration and coordination management of mentioned economic facilities, united by a commonality
of material and accompanying flows, allows obtaining a synergistic effect both in the economic and social
spheres. By synthesising the logistic and clustered approaches to management in logistic systems, we can get
the highest positive effect in the economic and social spheres of each region.

A unique foundation of national policy in many European countries is the policy of cluster develop-
ment. The formation of logistics clusters in the system of international transport corridors, their further
development in border regions increase the transit potential of any country in the global system of Euro-Asian
international transport corridors.

The European network of transport and logistics clusters (TLC) is a three-level hierarchy [15]:

1) port TLC;

2) border TLC;

3) territorial (regional) TLC.

Port TLCs are formed on the basis of seaports and they mainly operate in cargo sector. At the same time,
passenger seaports, where they exist, can be components TLCs ports.

Today river ports, due to the general decrease of the inland waterways and river transport, are not the
basis for the cluster formation, but they can be an important part of territorial TLCs. The exception is ports
located on inland waterways, but accessible to sea vessels (e. g., ports in the lower reaches of rivers), that is,
functionally being sea ports.

Border and regional TLCs can be combined into the category of intercontinental TLCs. Border TLCs are
formed on the basis of transport hubs at the intersections of large international transport corridors with state
borders. As a rule, they have a cargo specialisation. Historically, clusters of this type developed on the basis of
railway border crossings. However, at present, in many TLCs truck operations are commensurate with railway
ones, or even surpass them.

Regional TLCs are formed on the basis of transport systems of medium and large cities, as well as urban
agglomerations, where the city is integrated with suburbs and other closely located settlements. In the regional
clusters there are passenger and cargo sectors. These two sectors share a common infrastructure. At the same
time, each sector has own specialised infrastructure. In particular, the main differences between regional
transport and logistics clusters from urban transport systems (complexes) can be distinguished:

1) clusters does not include the entire transport system, but only those firms, which are in close relation to
each other;

2) a cluster can include not only transport companies, but also enterprises of other local infrastructure
sectors that are integrated into it, e. g., transport service institutions (gas station networks, traction substations),
vocational education institutions (for training and retraining personnel for the cluster), research and develop-
ment organisations in the field of transport, logistics companies, etc.

At one or another stage of development regional TLCs can be found in any large city. With a minimum
level of development, they serve the needs for freight transportation and population mobility only within the
territory of the city itself (urban agglomeration). These are clusters based on urban transport systems.

A study of scientific sources [22; 24; 25] and the practice of organising clusters showed that significant
differences are determined by the national and regional characteristics of the economies of countries, caused
by the specialisation of regions.

A very interesting study on the cluster analysis of economics (cluster mapping project) was conducted by
the Institute of Strategy and Competitiveness at Harvard University, led by M. Porter.
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In this project, all sectors of the economy, followed by the clusters and presented in the Standard industrial
classification code (hereinafter — SIC code) are divided into three categories: local, resource dependency and
merchandising. M. Porter observed that the diversity of clusters, and not the diversity of industries, is the best
indicator of diversification of the economy. Mutually overlapping clusters form a stronger economy than a set
of unconnected clusters [4].

It should be noted that transport and logistics are classified in this study as a trading cluster (transportation
and logistics), while water transport (NED water transport) is classified as resource-dependent clusters, local
logistical services, local motor vehicle products and services to the local clusters group of the US economy.

The principles and factors affecting the organisation and functioning of regional logistics clusters, as well
as the positioning of the functional cycle of order execution within the organisational framework of global
cluster cooperation and its impact on increasing their competitiveness, have been studied by many national
and foreign scientists [1; 10; 15; 16].

Factors determining the functioning and development of cluster formations are presented in the table.

Factors of logistics clusters environment formation

Factors’ types Scope

Assessment of barriers to entry
The ability to enter foreign markets Market share
Customs barriers

- Assessment of the competition level in the industry and foreign
Competition market

The level of the networks of highways, railways, river or seaports,
airports

The level of storage facilities

Infrastructure ICT level

Accessibility and cost of electricity connection and utilities

The existence of specialised suppliers, that is, software developers
for logistics

Availability of financing (public, private)

Financial resources Availability of loans and their interest rates

The skill level of employees

The number of colleges and universities graduates in the required
Human resources specialties

The existence of specialised educational institutions that offer
special courses and training related to transport industry

The existence of free economic zones, specialised technology
Administrative regulation parks and other institutions
Assessment of administrative barriers

Customs and taxes benefits and advantages

Investments Investing in the industry

Source: the author own research results.

The study of formation factors allows us to identify the most important and typical for both foreign and
national logistics clusters features:

* territorial concentration;

* interaction of manufacturing, transport companies, educational institutions, and others specialising in
certain spheres of the economy of this territory;

* active participation of regional and local authorities.

A certain impact on the formation and development of cluster formations have:

1) the most economically active organisations, which include small and medium-sized firms, which form
a skeleton diagram of the cluster interaction;

2) companies that make up the logistics infrastructure and determine the basis of the economic interconnections
of the regions, taking into account the geographical features of the country’s territories.
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It should be noted that the successful functioning of the logistics cluster requires the following additional
factors:

e demand;

» auxiliary industries;

* type of structure (horizontal, vertical connections);

* innovative activity.

Demand factors are formed on the basis of the requirements of specific logistics services actors, while
individual participants can specialise and develop innovative products to meet this demand. The presence of
related and ancillary industries plays a central role in the success of logistics clusters. Forwarders, infrastructure
operators, as well as service providers are very dependent on each other [13].

The cluster infrastructure is based on the principle of voluntariness of the totality of material and elements
of the logistic system such as flows of material, resources, investments and service, information, with the aim
to meet needs, from raw materials, fuel, materials to delivery of finished products to the final consumer. At the
same time, the logistics chain management concept is focused on «end-to-end» resource optimisation along its
entire length — from source suppliers to final users. In this case, common priorities are shifted from disparate
flow management in the organisational framework of each individual participant to active innovative and
cluster cooperation with inter-functional and inter-organisational coordination based on a logistic approach.

Innovative activity and cooperation are an indispensable feature of cluster structures. Principally the
cooperation of cluster members is their logistic integration. The cluster, as a logistics system, unites all
participants in the logistics chain on the path to creating value from suppliers of raw materials to sellers of
finished products to final consumers. At the same time, the cluster solves the problems of streamline process
optimisation and efficiency increase due to the synergy of not a single participant, but the system as a whole.
Innovative activity is a potential advantage of clusters that play a major role in accelerating the process of
innovation within their organisational form. The enterprises and organisations included in the cluster are more
acutely aware of the trends in consumer demand; they are responding promptly to them due to innovative
complementarity that brings competitive advantages. The implementation of the tasks of forming logistics
clusters contributes to increasing the competitive potential of cluster organisations and the territory as a whole,
creating resource and process synergies of the logistics system.

The use of European experience is necessary to develop a strategy for the formation of logistics clusters in
the Republic of Belarus. In the author’s opinion, the following conditions are necessary for its implementation:

1) the statement of purpose;

2) assessment of the logistics potential;

3) phased creation of the prerequisites for logistics clusters formation;

4) monitoring the state of the logistics clusters development;

5) mechanism for the implementation of priority of national, sectoral, regional directions for the development
of transport and logistics clusters.

The development of clusters is an important direction in the formation of the regional logistics system,
therefore, their creation is viewed as a synergy of international flows and industrial innovative complexes that
manufacture and process high value-added products in high demand, including export.

bubnauorpaduyeckue ccblIKU

1. ®peiinman OA. Ananusz nocucmuueckoeo nomenyuana pecuona. Upkyrck: UpI'YIIC; 2013. 164 c.

2. Slmesa T'A. KmacTtepublil mOAXO[ B WHHOBAIIMOHHOM pa3BUTHM SKOHOMUKH: KOHIIENTyaJlbHBIE OCHOBBI M HANPaBICHUS.
Exonomiunuii icnux ynisepcumemy. 2016;29(1):46-56.

3. Enright MJ, Flowes-Williams I. Enhancing the competitiveness of SMEs in the global economy: strategies and policies. Work-
shop 2. Local partnership, clusters and SME globalization. Organisation for economic co-operation and development. Conference for
Ministers responsible for SMEs and Industry Ministers; 2000 June 14—15; Bologna, Italy [Internet]. Paris: OCDE; 2000 [cited 2018
May 4]. Available from: http://www.oecd.org/cfe/smes/2010888.pdf.

4. Porter ME. Knowledge-based clusters and national competitive advantage. Ottawa: Technopolis; 1997.

5. Pfohl H-Ch. Logistiksysteme: betriebswirtschaftliche Grundlagen. Berlin: Springer; 1990. 232 S.

6. Boitnapenko MII. KnactepHbie Mozmenu oObeAMHCHUSI MPENNPUATHI B YKpauHe. DKonomuueckoe 603podicoenue Poccuu.
2007;2(12):75-86.

7. Apiockas BB, 3aiiues EW, Ceprees BU, Crepnurosa AH. Jlocucmuxa. Mocksa: Dxemo; 2008. 944 c. (ITonusiii kypc MBA).

8. Porter ME. Clusters and the new economics of competition. Harvard Business Review. 1998;November—December:77-90.

9. Bonbdranr I1. YenoBeyeckoe noBeieHue: (HaKTop B MPUKIATHON SKOHOMHUKE. [lepcnexkmusHbie ucciedosanus. 1999;2:3-16.

10. HarmonanbHel cTatucTudeckuii komuter PecnyOmuku bemapycs. Tpancnopm u ceéasv 6 Pecnybnuxe bBenapycs. MUHCK:
Hanponanenbelil ctatuctuueckuii komuret; 2018. 114 c.
11. Hlarckuit HM, pempaktop. Omumonoeuueckuii ciosaps pycckozo sa3vika. Mocksa: M3narensctBo MI'Y; 1982. 470 c.

99



JKypnaa Besopycckoro rocyiapcTBeHHOr0 yHuBepcutera. JkoHomuka. 2020;2:93-101

12. Esroquesa TE. Pazsumue ¢hopm opeanusayuu nocucmuxu: meopusa u memooonozus [aBropedepar aunccepramun]. Camapa:
Camapckuil rocyjapcTBeHHbIH 3KOHOMUYecKuil yHuBepcuteT; 2012. 48 c.

13. Konomun BC. Jloeucmuueckas ungppacmpyxmypa pecuonanviozo mosapnozo pvinka. Upkyrck: UI'DA; 1999. 245 c.

14. Ky3unenoBa HII. Jloructuyeckuii noreHuuan kak (akrop HHHOBALMOHHOTO pa3BUTHsI pernoHa. Becmmuux Openl MOT.
2012;1(19):73-80.

15. CyvuproB UT. TIpomeccs! TpaHCIIOPTHO-TOTHCTHYECKOH KiacTepu3anuu B EBponelickom coro3e M YKpawHa: perHOHaIbHBIN
acnekT. /Ickosckuil pecuononoeudeckuil scypuan. 2013;15:66-75.

16. LaLonde BJ, Dawson ML. Pioneers in Distribution. Transportation and distribution management. 1969;June:58—-60.

17. Crox JIxP, Jlam6ept JIM. Cmpamezuuecroe ynpasnenue nocucmuxou. EropoB BH, nepeBomuank. Mocksa: MTHOPA-M; 2005.
797 c.

18. umkoB KOB. Humeepayuonnvie npoyeccol na nopoee XXI eexa. Ilouemy ne unmeepupyromes cmpanvt CHI” Mocksa: 111 TbI-
csraenerue; 2001. 480 c.

19. EBroguesa TE. Jloructiuueckue KiaacTepsl: CyIHOCTb U BUBL. DxoHomuueckue Hayku. 2011:4(77);78-81.

20. Esronuesa TE. Xapakmepnvie ocobennocmu opeanuzayuu popm noeucmuru 8 yciogusix neoskonomuru. Camapa: M3nareiabctBo
CamapcKoro rocyJapcTBEHHOTO SKOHOMHIUecKkoro ynusepeurera; 2011. 168 c.

21. I'punerko CH. O pa3BUTHH TPaHCIOPTHO-JIOTUCTUYECKUX KIACTEPOB B YKpawHe. Poccutickoe npeonpunumamenscmeo.
2008;5:134-137.

22. Yepusisckas EM. Esponeiickue mencOyHapoOHvle MpaHCHOpmHble KOPUOOPbl 6 KOHMEKCMe IKOHOMUYECKUX UHMEPecos
Poccuiickoti @edepayuu [aBropedepar nuccepranun]. Cankr-IletepOypr: Cankt-IleTepOyprekuii rocyiapcTBeHHBIH YHHBEPCUTET;
2017. 21 c.

23. Mare D, Tukcee 1. Mamepuanvrno-mexnuueckoe obecneuenue dessmenvhocmu. 2-e uzoanue. Octponekas EIN, 3aramsumu BC,
nepeBogunky. Mockaa: [Tporpecc; 1993. 158 c. CoBMeCTHO ¢ U31aTEIbCTBOM « YHUBEPCY.

24. Muporun JIB, Tambae bI3. Cucmemnsiii ananus 6 noecucmure. Mocksa: Dx3amen; 2004. 480 c.

25. YBapoB CA. Vnpasnenue nocucmuyeckoi ungpacmpykmypoi.: npobnemvl cmanosnenus u paseumus [Uurepuer]. 2016
[mporurtuposano 16 HostOpst 2020 r.]. JoctynHo mo: yuzhno-sakh.ru/files/prodresyrs/logist/doklad 2 yvarov.doc.

References

1. Freidman OA. Analiz logisticheskogo potentsiala regiona [An analysis of the logistic potential of a region]. Irkutsk: Irkutsk
State Transport University; 2013. 164 p. Russian.

2. Yasheva GA. Cluster approach in innovation development of economic: conceptual bases and directions of realization. Univer-
sity Economic Bulletin. 2016;2(91):46—56. Russian.

3. Enright MJ, Flowes-Williams I. Enhancing the competitiveness of SMEs in the global economy: strategies and policies. Work-
shop 2. Local partnership, clusters and SME globalization. Organisation for economic co-operation and development. Conference for
Ministers responsible for SMEs and Industry Ministers, 2000 June 14—15; Bologna, Italy [Internet]. Paris: OCDE; 2000 [cited 2018
May 4]. Available from: http://www.oecd.org/cfe/smes/2010888.pdf.

4. Porter ME. Knowledge-based clusters and national competitive advantage. Ottawa: Technopolis; 1997. English.

5. Pfohl H-Ch. Logistiksysteme: betriebswirtschaftliche Grundlagen. Berlin: Springer; 1990. 232 S.

6. Voinarenko MP. Cluster models of business combination in Ukraine. Economic revival of Russia. 2007;2(12):75-86. Russian.

7. Dybskaya VV, Zaitsev El, Sergeev VI, Sterligova AN. Logistika [Logistics]. Sergeev VI, editor. Moscow: Eksmo; 2008. 944 p.
Russian. (Full MBA course).

8. Porter M. Clusters and the New Economics of Competition. In: Harvard Business Review. 1998;November—December:77-90.

9. Wolfgang P. Human behavior: a factor in applied economics. Prospective studies. 1999;2:3-16.

10. National Statistical Committee of the Republic of Belarus. Transport i svyaz v Respublike Belarus [Transport and communica-
tions in the Republic of Belarus]. Minsk: Natsionalnyi statisticheskii komitet; 2018. 114 p. Russian.

11. Shansky NM, editor. Etimologicheskii slovar russkogo yazyka [Etymological dictionary of the Russian language]. Moscow:
Izdatelstvo MGU; 1982. 470 p. Russian.

12. Evtodieva TE. Razvitie form organizatsii logistiki: teoriya i metodologiya [Development of forms of logistics organization:
theory and methodology [dissertation abstract]. Samara State Economic University: Samara; 2012. 48 p. Russian.

13. Kolodin VS. Logisticheskaya infrastruktura regionalnogo tovarnogo rynka [Logistic infrastructure of the regional commodity
market]. Irkutsk: ISEA; 1999. 245 p. Russian.

14. Kuznetsova NP. [Logistic potential as a factor in the innovative development of the region]. Vestnik OrelGIET. 2012;1(19):
73-80. Russian.

15. Smirnov IG. [Processes of transport and logistics clustering in the European Union and Ukraine: regional aspect]. Pskovskii
regionologicheskii zhurnal. 2013;15:66—75. Russian.

16. LaLonde BJ, Dawson ML. Pioneers in Distribution. Transportation and distribution management. 1969;June:58-60

17. Stock JR, Lambert DM. Strategic Logistics Management. 3" edition. Boston: Irwin; 1993. 862 p.

Russian edition: Stok DzhR, Lambert DM. Strategicheskoe upravlenie logistikoi. Egorov VN, translator. Moscow: INFRA-M;
2005. 797 p.

18. Shishkov Y V. Integratsionnye protsessy na poroge XXI veka. Pochemu ne integriruyutsya strany SNG [Integration processes on
the threshold of the 21s¢ century. Why dont CIS countries integrate]. Moscow: Il millennium; 2001. 480 p. Russian.

19. Evtodieva TE. [Logistic clusters: essence and types]. Economic sciences. 2011;4(77):78-81. Russian.

20. Evtodieva TE. Kharakternye osobennosti organizatsii form logistiki v usloviyakh neoekonomiki [Characteristic features of the
forms of organization in logistics in the context of neo-economics: monograph]. Samara: Izdatelstvo Samarskogo gosudarstvennogo
ekonomicheskogo universiteta; 2011. 168 p. Russian.

21. Gritsenko SI. [About development of transport and logistics clusters in Ukraine]. Rossiiskoe predprinimatelstvo. 2008;5:
134-137. Russian.

100



Journal of the Belarusian State University. Economics. 2020;2:93-101

22. Chernyavskaya EM. Evropeiskie mezhdunarodnye transportnye koridory v kontekste ekonomicheskikh interesov Rossiiskoi
Federatsii [European international transport corridors in the context of the economic interests of Russian Federation [dissertation ab-
stract]. Saint Petersburg: Saint Petersburg State University; 2017. 21 p. Russian.

23. Mate E, Tixier D. La Logistique. France: La Bouquinerie a Dédé; 1987. 127 p.

Russian edition: Mate E, Tixier D. Material and technical support of the activity. Ostrovskaya EP, Zagashvili VS, translators. 2nd
edition. Moscow: Progress. 1993. 158 p. Co-published by «Universe».

24. Mirotin LB, Tashbaev SE. Sistemnyi analiz v logistike [System analysis in logistics]. Moscow: Ekzamen; 2004. 480 p. Russian.

25. Uvarov SA. [Management of the logistics infrastructure: problems of formation and development] [Internet]. 2016 [cited 2020
October 16]. Available from: yuzhno-sakh.ru/files/prodresyrs/logist/doklad 2 yvarov.doc. Russian.

Cmamus nocmynuna 8 pedkonnezuro 13.02.2020.
Received by editorial board 13.02.2020.

101



ZKypnaa Besopycckoro rocyiapcTBeHHOI0 yHuBepcuTeTa. JkoHomMuka. 202032:102-107

VIIK 338.1 R. Dxonomuxa 2opooCcKkux u cenbCkux meppumoputl, pecuoHaIbHas S9KOHOMUKA,

IKOHOMUKA HEOBUNCUMOCMU U MPAHCROPMA
R. Urban, Rural, Regional, Real Estate,
and Transportation Economics

PLIHOK KOMMEPYECKOW HEABU)KUMOCTU BEAAPYCU:
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AHanmm3upyroTcs Io0ambHbIE TPEH/IBI PHIHKA KOMMEPUECKOH HEIBIKUMOCTH, TIPUBOJUTCS €ro kiaccnuranus. OT-
CJIeKMBACTCS IMHAMUKA POCTA KayKA0TO CErMEHTa OETI0PYCCKOTO phIHKA HEABMKMMOCTH. C ITOMOIIBIO TPEHIOBBIX M KO-
HOMETPHUYECKUX MOJIENICH COCTABIICH ITPOTHO3 OETOPYCCKOTO PhIHKAa KOMMEPUYECKOI HEABMKUMOCTH Ha repuo 10 2025 1.

Knrwuesnie cnosa: KOMMEPUYCCKasd HEABUIKUMOCTb, TPCHAbI PbIHKA HCABUKUMOCTHU; NHBECTULINU B HCABUKUMOCTD,
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COMMERCIAL REAL ESTATE MARKET IN BELARUS: CONCEPT,
MAIN TYPES, SPECIFICATIONS, FORECAST
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*Belarusian State University, 4 Niezalieznasci Avenue, Minsk 220030, Belarus

The article analyses the global trends of the commercial real estate market and gives its classification and monitors the
growth dynamics of each segment of the Belarusian real estate market. Using trend and econometric models, a forecast of
the Belarusian commercial real estate market up to 2025 was done.

Keywords: commercial real estate; real estate market trends; real estate investments; forecast models.

BBenenue

KommMmepueckast HeBUKUMOCTE (commercial real estate) — 00bEKT (3eMEIbHBIN YYaCTOK WU COOPYKEHHE,
MPOYHO CBS3aHHOE C 3eMJICHT), HAIIPABJICHHBIN Ha MOJIyYeHUE NPUOBLIM OT IPOAXKHU WU cIa4u B apeny. [lpu
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BO3BOAMMBIX 0OBEKTOB KOMMEPUECKOHN U KUIIOH HEABMKMUMOCTH COCTABIISIIOT IpuMepHo 1 : 9.
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TOCYIapCTBY U HE MPOJACTCs, XOTS YacTh TUIOMIAJICH MOXKET CAaBaThCS B apeH Ty, TO3TOMY JaHHBIN BUJI KOM-
MepUeCKON HEABMKUMOCTH HE BKIIIOUEH B MIPUBEACHHYIO BBIIIE KIACCUPHUKALIUIO.

[TonsTHE «KOMMEpYEeCKasi HEJIBIPKUMOCTEY» C HAYYHOH TOYKH 3PEHHS aHAIM3UPYETCS KaK OOBEKT IS MH-
BECTHUIIMH C MEJBIO MOMyYNUTh JOXOJ OT apeHIbl U (WJIH) pOCTa CTOMMOCTH BIIOKEHHOTO B OOBEKT KalnTaja.
ITosToMy BakHelillIee HAIPABJICHUE B YKOHOMUYECKOM TEOPUH KOMMEPUYECKOW HEABUKUMOCTH — 3TO pas3pa-
0OTKa METO/IMK OLICHKHA CTOMMOCTH KOMMEPUYECKOH HEABUKUMOCTH MPU COBEPILCHNH CAETOK KYIUIU-TTPOIaKH,
a TaxkKe NIPU MPUHSATUH PEIIeHUH 00 MHBECTUPOBAHUH CPENICTB. METOAMKH OIICHKH CTPOSITCS Ha OCHOBE TPEX
CTaHJAPTHBIX MOJXOA0B: TOXOIHOTO, 3aTPAaTHOTO, CPABHUTEIHFHOTO — MK UX THOpHI0B. OHM HE OTIMYAIOTCS
OT METOJIUK, TIPUMEHSIEMBIX B APYrux chepax Ou3Heca, TaKUX Kak, HAIPUMEp, OIICHKa CTOMMOCTH OaHKOB [ 1].
[Ipu 5TOM TEexHHUECKHE AETAIHN MPHU OLEHKE CTOMMOCTH HEABMKUMOCTH YPE3BBIYAHO CIIOAKHBI [2].

Breigenstorcs Tpu BUIa WHBECTHIIMA B KOMMEPUYECKYIO HEABHKUMOCTh: MOJECPHH3AIUS KOMMEpPUeCKOn
HEIBIKAMOCTH 0e3 M3MEHEHHsI POl 3MaHus (HalpuMep, JOTUCTUYSCKUi ckian kimacca C moKymaeTcs
U nepeodopyayercs B kiace A), nepenpoGuiaInpoBaHie KOMMEPUYECKON HEBHIKUMOCTH (ITPHOOPETACTCS KU-
HOTearp U nepeoO0opyayeTcst B TOPTOBBIHM LIEHTP), OM3HEC ¢ HyIsl (CTPOUTCS COOPYKEHUE TIO/ ONpe/Ie/ICHHbIE
IeJIH, KaK MPAaBUIIO, JUIS CIIA9 B apEHITY ).

Cy1miecTByIOT Takue Ba)KHBIE HAyYHBIC HANPABICHHS, KaK yIpaBlIeHNE KOMMEPUYECKOH HEIBIKUMOCTHIO
B 1eIIsiX (PMHAHCOBOH 2 (eKTHBHOCTH apeH b [3; 4], BBISIBICHHE TPEHIOB HAa PHIHKE HEIBUKUMOCTH, HMEIO-
I1e€ UCKITIOUNTENIbHYI0 BaXKHOCTH /ISl HHBECTOPOB, M IIPOTHO3UPOBAHKME Pa3BUTHS pbIHKa KOMMEpPUECKOH He-
mBkuMocTH' [S]. Pa3sBuTHIO IOCTEIHETO HAMTPABICHHS B OSIOPYCCKHUX peallsiX U IMOCBSIIEHA JaHHAs paboTa.

Pazanumsi B CTPaHOBBIX MOAX0AaX

B menmom x koMMepUecKol HEABHKUMOCTH B 3apyOCIKHOM TTPAKTHUKE OTHOCAT 3MaHus I nocyra (leisure):
OTEJIM, PECTOPaHbI, CIOPTUBHBIC IIEHTPBI, MEUIIMHCKHUE IICHTPBI U TOCIIUTAJIM, TOPrOBbIC IICHTPBI, OUCHBIC
3JIaHUs, TPOU3BOJICTBEHHO-CKJIA/ICKHE TTIOMEIICHUSI.

K ¢unancoBsM 3arparam (cash inflows) B CEKTOpe KOMMEPUYECKOW HEIBIYKUMOCTHU MTPHHAJUICKAT HAYATh-
HbIE HHBECTHUIINH, OTIEPAIIIOHHBIE 3aTPaThl IO 00CTY)KMBaHUIO U HAJIOTH, KaIIUTAJIbHBIE 3aTPaTHI (ITOTAIlIeHe
KpEIUTa WIH JIM3UHTOBBIE TUIaTeX ). Jl0X0/IbI OT KOMMEPYECKOH HEJIBMKMUMOCTH BKITIOUAIOT apEeHAHYIO TUIaTY,
JIOXOJIbI OT TAPKHHTA U IPYTUX YCIIYT.

B EBpocoro3e 1og KoMMepuecKkoi HeIBKUMOCTBIO TOHUMAIOT 37[aHHS, COOPY)KEHUS, UCTIONb3yeMble IS
KOMMEPUYECKOU NEATENFHOCTH C TOCIEAYIOINM H3BIIeUeHHEeM NPUOBUIH M YBEJIMUEHHEM KarluTajia 3a CYeT
JIOXOZ1a OT apeHIbl U TIPUPOCTa CTOMMOCTH COOTBETCTBEHHO. KoMMepueckoll HeIBUKUMOCTBIO HEPEIKO CUH-
TAIOTCS ¥ 3eMEJIbHBIC YUACTKH, I10 KpaliHel Mepe Te, Ha KOTOPBIX PACIOI0KEHBI CTPOCHUS.

PeHOK KOMMepUeckoil HeIBMKUMOCTH B EBpocorose mpeBwimaer 3,5 Mipa M~ IUIOIAACH, ee 00CTyXKu-
BaHue reaepupyet 2,5 % BBII EBpocoro3a u obecnieunBaeT padoToii 4 MITH YeJIOBEK, MHBECTHUITH B CEKTOP
KOMMEPYECKON HEIBUKMMOCTH COCTABJISIIOT TpUMepHO 250 Miipa eBpo’.

B CIIIA x koMMepuecKoil HEJBUKHMOCTH OTHOCHUTCS JIFO0OE HEJBIIKUMOE UMYIIECTBO (IIEpeMEIICHUE
KOTOPOTO HEBO3MOXKHO): 3eMEeJbHbIE YYaCTKH, YYaCTKU 3€MIIM U HEIp, 3/aHus, COOPYKEHUs, KOTOPbIE HC-
TTOJTE3YIOTCSI MHBECTOPAMH IS TIOYYEHHUS TPUOBLTH U MOBBIIICHNS KaMWTATH3ANHA H3-32 POCTa CTOUMOCTH
HeaBmxkuMocTH. KomMepueckast HenBmwkuMocTh B CLIIA kak oTnensHBIHN penMeT usydaercs ¢ 1980-x rr. Oto
CBsi3aHO ¢ TeM, uTo B 1980 1. B cTpane ObuT 00pa3oBaH HalroHaNbHBIN COBET yIPABISIFOIINAX HEIBUKHUMOCTBIO,
KOTOPBIA CTaJ OTCJIEKUBATH OCHOBHBIE WHIWKATOPHl aMEPHKAHCKOTO PHIHKA HEABMKUMOCTH TI0 TaKUM Ha-
MIpaBIEHUSIM, KaK JOXOTHAs HEBUKUMOCTE (income-producing property), BKIIIO9ast )KAJIbe, H KOMMepUYeCcKas
HEJIBIOKUMOCTE (commercial real estate). B ameprKkaHCKOM HHBECTUIIMOHHOM OM3HECE KOMMepUYeCKast HeJlBU-
JKUMOCTh 3aHUMaeT Jinaupyromue no3unuu. B CILIA BbIenstoTCS NSATh HAPaBICHUN UHBECTUIIUN B HEJIBH-
KUMOCTB:

1) *xumast apeHIHAsS HeIBIKUMOCTE (SKHITbIe KOMIUIEKCHI Ha 5—100 KBapTHp), KOTOpas CINTACTCS MaJIOPH-
CKOBBIM OM3HECOM C JIOXOAHOCThIO 8—10 %, T. €. co cpokoM okymaeMocTH B 10—12 neT. BaskHOCTB 3TOr0 BHjIa
nnBectuimil B CIIIA BbITeKaeT U3 aMepUKaHCKOTO 00pa3a KU3HH: TPETh HACEJICHUSI )KUBET B apCHIOBAHHBIX
KBapTHpax;

2) 3maHus ¢ JIOTOBOPAMH apeHIbl Ha ITUTENBHBIN CpoK (okoio 10 5eT), MoCTpOoeHHBIE 0] KOHKPETHOTO
apeH/IofiaTelis, Kak MpaBHiIOo TOPTrOBYIO CeTh, pecTopaH. [1omo0HbIe IHTENIbHBIE JOTOBOPHI ABTOMAaTHYECKH
WHJICKCUPYIOTCS Ha MHMIISIIUIO, U apEHIaTOP IJIATUT 3a BCE, BKIIFOYAs PEMOHT, HO MOJTyYaeT MePBOOUEPETHOC
MPaBO Ha MPOJJICHUE apeH ibl. Takas HHBECTHUIIHS CUUTACTCS BHICOKOJIIMKBHIHOW M HE ITOIBEPIKEHHON PHUCKY.
WHuBecTop, Kak MpaBUIIO, HAHUMAET YIPABISIONIYI0 KOMIIAHHIO, & CaM MOyJaeT TOIBKO JOXOIbI;

'Mesxaynapoaubiii cranaapt GunancoBoii otuetHocTH (IAS) 40 «HBECTHIIMOHHAS HEIBIKUMOCTEY: YTB. [TpuKazom Munduna
Poccun o1 20.07.2017 Ne 1171. Koncynsrantllnroc. Pocens / 3AO «Koncynprantllimrocy. Mocksa, 2020 ; Hosbie mendenyuu na poin-
xe neosudicumocmu 2020: edxcecoonoe uccredosanue poccutickozo pvinka Heoguxcumocmu. M. : PwC, 2020. 48 c.

EPRA [Electronic resource]. URL: www.epra.com/real_estrate (date of access: 14.09.2020).
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3) MMPOU3BOACTBCHHBIC U JIOTUCTUYCCKHUEC MOIIHOCTHU (HOFI/ICTI/I‘ICCKI/IC CKJIa/ibl, ITIPOU3BOACTBCHHBLIC ITOME-
menusa ot 100 mo 100 ToIC. Mz). JlaHHast MHBECTHUIHSA SIBJISETCS MEHEe JTMKBUIHON M TPeOyeT COrTacOBaHUs
C MECTHBIMU OpraHaMi BJIACTU, HO MOXKET UMETh HAJIOTOBBIC JII'OTHI;

4) 3eMITsl IO 3aCTPOUKY TPEX THIIOB: R — K¥tast 3acTpoiika (resindantial), C —xommepueckas (commercial),
1 —unnycrpuanvHas (industrial). Cekynsius 3eMebHBIME Y4aCTKaMU — OYCHB BBITOJIHBIN OM3HEC C UCKITIO-
YUTENIBHO CIIOKHBIM MEXaHU3MOM TOJTydeHmsI 3emiid, Tak kak B CIIIA oHa naBHO momeneHa MeXIy Om3Hec-
MEHaMU;

5) cienuduyeckas HeIBUKUMOCTD (TTAPKOBKH, MPHYAIIBI, 3alIPAaBKH, a9POMOPTHI, Ta30- U He(QTEPOBOIBI).
[omyuuTs npaBa Ha Takyro codctBeHHOCTH B CIIIA 4pe3BhIYaifHO CII0KHO, HO ¥ HCKITFOYUTEIHHO JIOXOIHO.

B pycckosi3paHON mUTEeparype B Kiaccu(PUKAUU KOMMEPUYECKON HEABIIKUMOCTH BBIJICIISIOT CIICIYIOIINE
BHIBI: OOBEKTHI POSHUYHON TOPTOBIIN (TOPTOBBIEC IIEHTPHI), OpHCHAS, WHIYCTpHaIbHas (TIPON3BOICTBCHHBIC
3[IaHMs), JTOTUCTUYECKasi (CKIIaJbl, BOK3aJbl, a9PONOPTHI U T. J.) HEJABKUMOCTh, MHOTOKBapTHUPHBIC JIOMA,
c/llaBaeMble B apeHy Kak arapTaMeHThl W JKUJIble KBApTUPBI, 3aHNs CBOOOJHOTO Ha3HAYeHHS (OTeNH, pe-
CTOPAaHBbI, CIOPTHBHBIE COOPYKEHUS, METUITUHCKUE IIEHTPHI).

TpeHnabl MHPOBOI0 PHIHKA KOMMEPYeCKOH HeIBHKHMOCTH

PoiHkM KOoMMepUecKor HEABUKUMOCTH B XXI B. OTMeUaroTCsl BBICOKOM JUHAMUKOW M3MEHEHUM, BbI3BaH-
HBIX CTapeHHWEM HaceleHUs, (P poBU3aAHEH YIKOHOMHUKH (DIIEKTPOHHAS TOPTOBJIS, yAaJleHHAs paboTa u 00y-
YeHHe), pacTyIeil MoTpeOHOCTHIO B KaUeCTBEHHON HEABIKUMOCTH, YMHBIX 37IAHUSX C HU3KUM MTOTpeOIeHIEM
SHEPruu, KaueCTBEHHBIM MHTEPHETOM U T. M. IIpu BBISBICHMM M aHAIW3€ TPEHIOB HCIIOJIB30BAHBI AHAIU-
TUYECKUE MaTepuaibl (MPEACTABICHB HA COOTBETCTBYIOIIUX CAWTaX) CICAYIOIIMX MHUPOBBIX KOHCAJITHHIO-
BbIX areHTCcTB: Coldwell Banker Richarol Ellis (CBRE), PricewaterhouseCoopers (PwC), Delloitte Groupe,
Colliers International Group Inc (CiGi).

1. Jloructudeckas HEJBIXKUMOCTD SIBIISICTCSI HANOOJIee BBITOHBIM ¥ MEPCIIEKTUBHBIM CEKTOPOM IS WH-
Bectuiuii (PwC, EBpornielickas HeIBUXUMOCTh). OCOOCHHO MPUOBLILHBIA OOBEKT — JJIOTUCTHYSCKUE CKIIATIBI
Ha OKpawmHe TOPOJIOB B Mpefeax «MOCIeAHeNH MUY, B TOM YHCIIE CKJIAbI 71l TOBAPOB AIIEKTPOHHOU TOp-
TOBJIH, 3aKa3aHHBIX Yepe3 MHTEPHET Mepe]] HEMOCPEICTBEHHON JOCTaBKOW KiIMeHTaM. B 1iermom cripoc Ha J1o-
TUCTUYECKUE CKIAAbl AJI ANEKTPOHHOM TOPTOBIM CTPEMUTENIBHO PACTET, IPU STOM HAUMHAET COKPAILATHCS
CIPOC Ha WHBIC TOPrOBBIC TUIOIAAM (IS TOPrOBIU OQUIAHH), T. €. CylepMapKeThl. DJICKTPOHHAsS TOPTOBIIS
B TIOJIOBHHE CJIy9acB WMEET TaKKe IEHTPHI MEIIeH MTOCTYIMHOCTH, TIOMAIKU, TIe KIUEHTHI MOTYT 3a0paTh
TOBap. B MHBECTHIINAX B €BPOTIEHCKYIO HEIBHYKUMOCTH JTOJIS IOTHCTHYECKUX CKIaaoB pocturia 14 % (B Poc-
cun— 13 %3a2017-2019 rr.). B mupe oxono 17 % uHBeCTULIUNA UAET B TPOU3BOJCTBEHHYIO U JIOTHCTUYECKYIO
HEJBUKUMOCTbD.

2. PeiHOK O0(priCHOW HENBIKUMOCTH Kiacca A (HOBOE CTPOHTENHCTBO, KAYECTBEHHOEC WHKCHEPHOE 00Y-
CTpPOICTBO, HaJTMYNeE TTAPKOBKH, TIEIIast AOCTYITHOCTh OT METPO) TIOMUHUPYET 10 AMHaMHUKe pocTa (B 2019 1. —
25 % Bo BceM mupe, B Poccun — 33 %). B To ke BpeMsi cTpeMuTeNbHOE YBEINUYEHHE YKcia JTroael, padorato-
LIUX y/IaJeHHO, YCKOPEHHOE dMUIeMUel KOpoHaBUpyca, PUBEJIO K 3aMEJIEHUIO pOCTa CIIpoca Ha apeH/IHYI0
HEJBMKUMOCTH M I3MEHEHHUIO €€ CTPYKTYPBI, UTO BHI3BAJIO PE3KOE YBEIMUCHUE TIOMAIN KOBOPKUHTOB (CyM-
MapHas omans B Kuese — 62 Thic. M), T. €. 3TO MeCTO He TONBKO paGoThl, HO M OOIIECHHS, OT/IbIXA Pa3-
HBIX TUNOB: desk sharing — odumecTBeHHbIE pabo4ne CToNbl, room sharing — oduiecTBeHHbIE 0HChl. [ TaBHOE
B CETAX KOBOPKMHIOB — 3TO pacloyIokeHHe Ha TMOKHUX MpocTpaHcTBax B onHoM Mmecte UT-kommnanuii, ropu-
JTUICCKUX, MAPKETUHTOBBIX KOMIIaHUH, BEHIYPHBIX (OHIOB, cTapTanmoB. Pazymeercs, Takask HEIBIKUMOCTh
NOJKHA OBITH YMHOM (smart), B TOM YUCIIE JUIT KOHTPOJIS BXOJa M TIepeMEIeHHH, HalpuMep, Mo OTIedaTkaM
najibieB. Hekotopsle KpyIHbIe OaHKH OTKPBIBAIOT OSCIUTaTHBIE KOBOPKHHTH JUUIsl CBOMX KIMEHTOB. B cBsi3n
C pa3BUTHEM ITUPPOBOM IKOHOMUKH CIIPOC Ha OPHUCHI Bce Ooblie co3natoT M T-komnanuu, TpeOyrolue mome-
IIEHUH OTKPBITOTO TUTAHA CO CIIOPTUBHBIMH TIJIOMIAIKAMH, MACCAKHBIMU KaOuHeTamMu, kKade. JlucrannnonHas
paboTta u yueba yxke crmocoOCTBYET CHMKEHHUIO CIIpoca Ha O(UCH U OOIIEKHUTHS.

3. PBIHOK TOPrOBOI1 HEABIIKUMOCTH, HECMOTPSI Ha OypHBIN POCT 3JIEKTPOHHOW TOPTOBJIH, IPOI0IKACT pas-
BUBATHCA 32 CUET KPYMHBIX M HeGoNbIIKUX (0T 5080 M?) TOProBEIX LIEHTPOB (street retail Aist IPOXYKTOBOTO
pUTEiiIa B HOBBIX T'yCTOHACEIICHHBIX MACCUBAX, IS alITEK M YACTHBIX MEIUIINHCKUX IIEHTPOB, CAJIOHOB COTOBOM
CBSI3H, MIPEANIPHUATHI 00IIECTBEHHOTO TUTAHMS ), YTO COCTABISLET OKOJIO 13 % Bcex YaCTMYHBIX WHBECTHUIUI
B 2019 1. B Poccuu B 2019 1. unBectunuu nocturiu 23 %, a TOproasi HEABUKUMOCTb 3/1€Ch PACTET: Ha HUX 32
roz npuxoautcs moutu 30 % BceX HHBECTHUINI B KOMMEPUECKYI0 HEABIKUMOCTH (32 2017-2019 rT. — 60 %).

4. ®opmupyrOTCS MHOTO(MYHKIIMOHAIBHBIE IEHTPHI (mixed-used center), T. €. yBEINIUBACTCS CTPOUTEINb-
CTBO, COBMEIIIEHUE 00BEKTOB HEABMIKUMOCTH (KOBOPKUHTOBBIC POCTPAHCTBA, ON3HEC-TICHTPBI, BHICTABOYHBIC
KOMIIJIEKCHI, TOPTOBO-Pa3BJIeKaTeIbHBIC IICHTPHI, CaIOHBI KPACOTHI, CIIOPT U (PUTHEC-TIEHTPBI). MHOTO(YHK-
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UOHAJILHBIE [IEHTPHI MOIYJISIPHBI HE TOJBKO B KPYITHBIX, HO M B HEOONBIINX Topoiax. HoBble MHOTOQYHKITHO-
HaJbHBIE W KOBOPKUHTOBBIE IIEHTPHI BEIyT K BOJHE IEepPee310B KOMIIAHUN B Ka4eCTBEHHBIE O(MCHI, UTO BHI3BI-
BaeT POCT CBOOOIHBIX IUIOMIAEH B CETMEHTe Kiacca B. B moaroroske k apeH ie MoMemeHnii HaMETHIIHCH JTBE
B3aMMOCBSI3aHHBIE TEH/ICHITUH: pa3paboTKa IMPOeKTa MOMENICHHUs ¢ OyIyIIUM ChEMIITKOM HJTH OTJIENKa apeH-
JTaTOPOM MOMEIIEHNH 3a CBO CUET C COITIAIIEHUEM O BBIYETE COOTBETCTBYIOIEH CyMMBI U3 apE€HIHOM IJIaThl.

5. CTpeMuTEeNBbHO pacTeT CIpOoC Ha amapTaMEeHTHl JUIsl TYPUCTOB, MYTEUIECTBYIOIIMX CaMOCTOSTEIBHO
U apeHAyIONIMX XWibe ¢ nomotisio Airbnb (8 2019 1. B Hero Obuto nuBectupoBano 122 mupxa gomn. CHIA
(36 %)). OTOT cerMeHT KOMMepYeCKOH HEBM)KMMOCTH TI0Ka He Pa3BUT B bemapycu m3-3a MeasIeHHOTO pocTa
TOPOJICKOTO TypH3Ma. 31eCh TOMHUHUPYET CAHATOPHBIN 1 CENbCKHIA TYPH3M (arpoycanbobl).

6. CTpOUTENBCTBO TUTATHBIX JOMOB MPECTAPENBIX U MEIUIIMHCKUX IIEHTPOB JIJIsl IEHCHOHEPOB CTAJIO NHBE-
CTHLIMOHHO BBITOJIHBIM B Pa3BUTHIX CTPaHaX IO MPUYMHE YBEJINUYCHUS TPOJOIKUTEIBHOCTH KU3HU U CTPEMU-
TEJIBHOTO POCTA J0JIM IIEHCHOHEPOB B coCTaBe HaceneHus. [IpeacTapisercs, 4To 3TOT TPEeH/I [ToKa He 3aTPOHYII
0eJI0pyCcoB, XOTS BHJIHA TEHJICHIIHS MMOBBIICHHSI 00beMa CTPOUTEILHBIX paboT MO BBIKYIIIICHHBIM TIEHCHOHE-
pamM¥ WM TOTOBSIIIMMUCS K BBIXOY Ha MEHCHIO ITyCTYIOUINX JIOMOB B JIEPEBHSX, U JAHHOE SBJICHHE MOXKET
CTaTbh MacCOBBIM.

7. TUNAYHBIN TPEH AJIs HE OYeHb OOTATBIX CTPaH C MEPEXOHON SKOHOMHUKOM CO CPETHIM KJTACCOM — BBICO-
KHI CITPOC HA ayTJeThl U Mara3uHbI-TUCKOHTHI, KOTOPBIE 3aMEHSIOT paHee CYIECTBOBABILNE BEIIEBbIC PHIHKH.

8. Ilpumepno 30 % MUPOBBIX UHBECTUIUI B HEIBUKUMOCTb MPUXOJUTCS HA MHOCTPAHHBIX HHBECTOPOB,
B Poccun ux nmomns cocrasmsier okoino 20 %. [[poHnKHOBEHNE HHOCTPAHHBIX HHBECTOPOB B KOMMEPUYECKYIO He-
JIBIDKAMOCTE B bemapycu moka HOCHT OTpaHWIeHHBIA XapakTep, CKitoueHune — Buaaenbnsl TPL Dana Mall,
WHBECTOPHI, BOCCTAHOBUBIIIHE pecTopaH «llamaparis-kBeTkay.

9. TpeHnbl pOCCUICKOrO peIHKA KOMMepUecKol HeaBmxknMocTH B 2019 . nccnenoBan PwC myTem onpoca
HWHBECTOPOB’.

Brigenum Te u3 HUX, KOTOpBIE MPEACTaBIAI0T HHTepec 1 benapycu:

* IPUBJIEKATENIFHOCTh CEKTOpa (CEKTOPHI YKa3aHbl M0 yOBIBAHUIO MPHOPUTETOB, MPUMEPHO Ha 5 % Kax-
IIBTH ): O(UCHBIH, TOTUCTUICCKUN (CKIIAACKOH ), TOPTOBBIN, TOCTHHUIHBIN MHOTO(YHKIIMOHATLHBIN KOMILICKC;

* 3aMaHYMBOCTD CTAU ISl MHBECTUINH B MTOPSAIKE IPUOPUTETOB: 3eMENbHBIA Y4aCTOK C IPOEKTOM HIIH
paspelieHueM Ha CTPOUTENBCTBO, TOTOBBIE MPOEKTHI, 3€MENIbHBIC YYacTKH 0e3 MPOEKTHOW JOKyMEHTAIUH,
MIPOEKTHI B CTA/INU CTPOUTEIHCTBA.

HpOFH03 pa3sBUTUA ﬁeﬂopycclcoro PbBIHKA HEABUKUMOCTHU

PrHOK KOMMepueckol HeBMKHUMOCTH B bemapycu Hadan 3apokaarhesi TOciae MPU3HAHMS YaCTHOM co0-
cTBeHHOCTH B 1989—1994 IT. Kak pe3yIpTaT CTUXUHHON MaJIo KOHTPOIUPYEMOH TOCYIapCTBOM ITPUBATH3AITIH
MIpUHA UIekKAIIeH eMy HeBImKUMOocTH. C BBEJCHHEM MPE3UICHTCKOTO TPABICHUS CTUXHITHAS PUBATH3AIINS
ObLiIa IpeKpalieHa 1 Hadall JOPMHUPOBATHCS PHIHOK HEABMIKUMOCTH KaK OT/ICIbHBINA CEKTOP 3KOHOMHUKH, KOTO-
prtit ¢ 2002 o 2003 1. cTan aKTMBHO pa3BUBATHCS MO BCEM CETMEHTaM (TOPTOBbIE OOBEKTHI, IOTHCTHIECKUE
CKJIaJbl, OHUCHBIC MTOMEIEHHsI, TOCTUHHMIIBI). Hanbonee MHTEHCUBHO Ha MEPBOM CTaIUH Pa3BUBAJICS PBIHOK
KPYIHO(POPMATHOM TOPTrOBOW HEABIIKUMOCTH, TT03/1HEee, puMepHO ¢ 2012 1., — ppIHOK OQHCHON HEABHIKUMO-
ctu. Kak ciieacTBre, mpon3omien BBOA B IKCIDIyaTallHi0 OONBIIOTO KOIWYECTBA OM3HEC-IIEHTPOB, OCHOBHBIE
IJIOMIAIN KOTOPBIX apeHIyIoT KoMIbloTepHbie pupmsl [1BT.

AmHanu3 nokasaj, 4to nocie ¢punancosoro kpusuca 2008 . 6enopycckuil ppIHOK HEABHKUMOCTH I10 CyM-
MapHOH IUIOIIA M BBEJEHHBIX B HKCIUTyaTal[MI0 HOBBIX IUIOIIAJEH mpupactan B rogq MUHUMYM Ha 10 %, a 3a
10 net BeIpoC B 2,5 paza. OcoOCHHO BBICOKHE TEMITbl POCTa OTMEYalUCh B Mocieanue roasl. OducHas He-
JBIDKAMOCTB TIOJTB3YETCS BEICOKUM CIIPOCOM H3-3a OypHOTO pocTa yucia UT-pupm (mouaru 1000 B 2020 r.).
Eme omna nmpuumHa BOoCTpe6OBaHHOCTH O(UCHON HEIBHKHUMOCTH — €€ HEeOCTaTOYHOCTh: 00eCreueHHOCTh
€10 OJIHOTO 3aHsATOro B MuHCKe cocrasisier 0,64 M npotus 3,99 M’ B Bapuage, 4,08 m* B Mockse u 1,38 M
B Kuese. IIporao3 nokaspiBaet, yTo npu Ooiee-MeHee CTaOMIBbHON 3KOHOMHYECKOW CHUTYaIlMH CIpoC Oyaer
pactu 10 2025 . 10 obecreueHHOCTH 4—5 M” Ha OJHOTO O(GHCHOTO COTPYIHUKA, HECMOTPS Ha HOBYIO TEH/ICH-
U0 y/IaJIeHHOM paboThl.

B 2019 r. B MuHcke oucHbIe miomaan npupocin Ha 80 ThIC. M’ ¥ B LIEJIOM JOCTHIVIM TOYTH | MIIH M2,
cpenHsis 1eHa apensl 1 M cocrtapmsiia: s kiace A 30,0 epo (Kues — 20-30 nomn. CIIIA), knacca B+ —
16-20 eBpo, kmacca B — 12—15 eBpo, ximacca C — 8—10 eBpo. OcHoBHBIC apernonarenu — pupmer [I1BT, mabie
Y Cpe/IHNE TOPTOBBIE 1 KOHCAITHHTOBBIE (ppMbl. KOBOPKMHTOBBIX MpocTpaHcTB B MuHcke 10, B HUX ipuMep-
HO 950 pabo4nX MECT,0HH BKIIFOYAIOT MEPETOBOPHBIC 3aJIbl U KOH(EPEHII-3aITbI.

B Muncke HacuuThIBaeTCs OKOJO 12 ThIC. 00BEKTOB TOProBOM HEABMKMMOCTH OOIIEH TUIonaibio doee
1,5 man M, mpuaem 50 % momaseif — ToproBule HEHTpL. Toprosast HEABUKHUMOCTD B KPYITHBIX IIEHTPaX apeH-

*PWS [Electronic resource]. URL: www.pwe.ru (date of access: 14.09.2020).
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ayercs 1o nene 30-35 espo/m” (B Knes — 45-50 nomn. CIITA/M), HeGombIIHE TIOMAIHN — T MATa3HHOB TeIei
JOCTYIHOCTH —T10 TieHe oT 13,5 110 16,7 eBpo/M” (pucyHOK). CpeIHss IeHa IOKYKH TOPrOBOi HEIBHKUMOCTH KaK
o6bexTa nHBecTHIHIT B 2019 1. cocTaBnsna 1230 gomn. CIIIA/M” npu MakcumaibHoit riere 3000 gomn. CIITA/M.
WHBecTOpaMu BBICTYMAIOT (u3uyeckue uia. [Ipuodperars TOProBy HEABMKUMOCTD JJIsl MOCITEAYOIIeH
C/Iaudl B apeH/y BHITOJIHEE, YEM KHJIYIO JUTS TOH HKe [eITH.

15

15

=\

21/

W TTnonanam neei J0CTYNHOCTH street retail M Knace A

B Toprossie neHTpBI B Kacc B
‘YHuBepcambl Knacc B+
[Ipouee Knace C

CrpyKTypa TOProBBEIX U OQUCHBIX IuTomaneil B benapycu B nocnenuue roasl, %
Structure of retail and office space in Belarus in recent years, %

AHanmu3 ¢$akTopoB, B HAMOONBIIEH CTEIICHU BIUSIOMNNA Ha OETOPYCCKUH PBIHOK KOMMEPUECKON HEIBH-
KUMOCTH, OBUT OCYIIIECTBIICH C MOMOIIBIO TakeTa Eviews Ha naHHbIX 3a 2009-2019 1. (qmHaMuKa phIHKa
3a 2007-2017 rr. Oba nana arenrctBoM Colliers International). On mokasan, yTo HanboJee 3HAYNMBIMHU
SIBIISIIOTCS. POCT JIOXOIOB HACEJICHHsI, HOPMaTHBHOE PEryJHpOBaHUE U 3aKOHOJATENbCTBO, CTETICHb HACHIIIC-
HUS phIHKA (TIPEBBINIEHUE CPETHEMHUPOBBIX HOPMATHBOB), M3MEHEHNE PHIHOYHBIX YCIOBUH M KOHKYPEHTHON
cpensl. PazymeeTcs, Mpu MPOrHO3UPOBAHWHU POCTA PHIHKA IO OTAEITHHBIM CETMEHTaM CyIIECTBEHHOE BIIHSHIE
OKa3bIBaIOT crienupuueckue GakTopbl, HAMPUMEP POCT CHpoca Ha OPUCHYIO HEABKUMOCTH 00YCIIOBIICH PO-
CTOM IKCIIOpTa KOMIBIOTEPHBIX yciyT (noxox ¢hupm [1BT).

TeMmmbl pocTa TOProBoi HeABMKUMOCTH J10 2025 . OyayT majnarh, Tak Kak KaueCTBEHHBIX TOPTOBBIX ILJIO-
maneii (GLA) (ToproBeix nenTpos) Ha 1000 xuterneii B Muncke (685 M) yxe BImre, ueM B Mockse u Kuese,
K TOMY ke OyJeT pacIIupsiThbCcs IEKTPOHHAs TOProis. OIHAKO COXPAHUTCS CIIPOC Ha JIUTHBIC TUIOLIATN
Kjacca A ¢ ONTUMAalIbHBIM PACTIONIOKEHUEM, a TAK)KE Ha TOPTOBbIE IIEHTPHI B CPEIHUX U MaJbIX ropojax. Pe-
3yJIBTaThl IPOTHO3UPOBAHHMS C MIOMOIIBIO ITaKkeTa Eviews PUBEJCHBI B TAOJIHUIIC.

Poct cermenToB 6e.110pycc1<0r0 PBIHKA KOMMep‘leCKOﬁ HEJABUKHUMOCTH, TbIC. M2

Growth of segments of the Belarusian commercial real estate market, thousand m’

T'on
CermeHT
2009 2019 2025
Toprosas 340 1350 3150
OducHas 130 892 2700
Cknanckas (knaccel A, B) 27 1100 8170

IIpumeuanmne. [IpencraBieHs! faHHBIe KOHCEHCYC-0neHKH 3a 2009 1 2019 rT. 1 mporuo3 aBTopa Ha 2025 T.
Note. Consensus estimate’s data for 2009 and 2019 and author’s forecast for 2025.
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W3 mporHo3a ciemyeT, 4To CPEeIHEr0I0BOM TeMIT pocTa KoMMepUdecKoi HeaBMKUMOoCTH B 20202025 rT. 110
cpaBHeHuto ¢ 2009-2018 rT. 3aMeTUTCS: TOPrOBON HEIBMIKUMOCTU CHU3UTCSA ¢ 15 110 8 %, oducHoi — ¢ 24
1o 15 %, cknangckoit — ¢ 45 10 20 %, orensHOM — ¢ 9 110 5 %.

O1eHKH TEMIIOB POCTa Pa3IMYHBIX CETMEHTOB KOMMEPUECKOM HEJIBUKMMOCTH B JIAHHOM pa00TE HECKOIBKO
OoTIM4YaroTCs OT MaHHbiX 3a 2007-2017 rr., mpencraBneHusix Colliers International, Tak Kak OBLTH UCTIONB30-
BaHbI U YCPETHCHBI PA3JIUYHbIC HCTOYHUKH, T. €. B KAYECTBE TOYCK MCIIOJIb30BAJICSI KOHCEHCYC-TIPOTHO3.
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AHHOTAIINU AEITOHVUPOBAHHBIX B BI'Y PABOT
INDICATIVE ABSTRACTS OF THE PAPERS DEPOSITED IN BSU

VIIK 33:911.3(075.8)
3atiyes B. M. BBeneHue B CONMAJLHO-IKOHOMHYECKYIO reorpauio [DIeKTpOHHBIN pecypc] : AMeKTPOH.
yueb.-meton. komruieke Jurs crierl. 1-31 02 01 «leorpadmst (o HarpasienusM)» / B. M. aiiues, T. B. Ciiusun-
ckas ; BI'Y. Dnextpon. TekctoBbie 1aH. Munck : BI'Y, 2019. 142 c. : Tabn. bubanorp.: ¢. 139—-141. Pexum mo-
cryma: http:/elib.bsu.by/handle/123456789/243369. 3aru. ¢ okpana. [lern. B BI'Y 03.06.2020, Ne 005703062020.
B o21ekTpoHHOM Yy4eOHO-METOAMYECKOM KOMIUIEKCE MpE/ICTaBICHBI MaTepyasbl 10 WCTOPUU Pa3BHTHUS
U JUHAMHUKHU HOpeaMETa nu o0OBeKTa HNCCJICAOBAaHUA COHHaHBHO-BKOHOMH‘IeCKOﬁ reorpa(i)m/l, OCHOBHBIM TI'€O-
rpanIecKuM 3aKOHOMEPHOCTAM COBPEMEHHOTO COCTOSHUSI MUPOBOW SKOHOMHKH M COLMAIBHOMN chepsl, Co-
BPEMEHHBIM OCOOCHHOCTSIM MEXTyHAPOAHOTO Te0rpapuuecKoro pa3faeieHus TPyaa 1 IKOHOMUYECKOH HHTe-
rpaiuy, 00aIbHBIM ITPOOJIeMaM MUPOBOTO Pa3BUTHS.

VK 339.72.053(075.8)

bonoapenxo H. H. Ilnaresxnsplii 6anaHc [DIeKTpOHHBIA pecypc] : MEeKTPOH. yued.-MeTO/A. KOMIUIEKC IS
crert. 1-26 02 02 «MeHemKMeHT (110 HAIMPaBJICHUSIM )», Hampasienue cremn. 1-26 02 02-01 «MenemxmMeHT
(punancoBwiii 1 nHBecTUIMOHHKIN)Y» / H. H. Bonmapenko ; BI'Y. Dnekrpon. TekctoBbie naH. Munck : BI'Y,
2019. 143 c. : Tabn. bubmuorp.: c. 142—-143. Pexxum nocryna: http://elib.bsu.by/handle/123456789/243781.
3arn. ¢ skpana. Jlem. B BI'Y 09.06.2020, Ne 006109062020.

DNeKTpOHHBIN yueOHO-MeToaudeckuil komiuieke (QYMK) HanpasiieH Ha GOpMUpPOBaHHE TEOPETUICCKUX
3HAHUI ¥ TPAKTHYECKHUX HABBIKOB B 00JACTH COCTaBJICHHS M aHAJIM3Aa IUIATEKHOTO OajlaHca Kak OJHOTO U3
OCHOBHBIX CTaTHCTHYECKHX Nokasareneil. OYMK BkimogaeT: mosSCHUTEIBHYIO 3alTUCKY, Y4eOHYIO TporpaMmy,
TEOPETHUUECKUH paziel (Kypc 0a30BBbIX JIEKIMH), TPAaKTHYCCKUN pasJien (3aa4u ¢ pa30MBKOMW IO TeMaM), pas-
JIeJT KOHTPOJIS 3HAHUM (TECThI JIJIsl KOHTPOJIS 3HAHUH C pa3OMBKOM 10 TeMaM, BOIIPOCHI JIJIsl CAMOCTOSTSIILHON
paboThl, IepedeHb BOMPOCOB JUIS 3a4eTa) ¥ HH(HOPMAITHOHHO-METOMYESCKHI pa3/iel (TlepeueHb yueOHbIX H3/a-
HUI 1 MH)OPMAITMOHHO-aHATUTHIECKAX MaTepHAaIoB, PEKOMECHYEMBIX ISl U3yUYCHUS yUeOHON JICIIUTIIIMHEI).

VIIK 336.02(476)(082)
dunaHcoBas nonuTuka Pecnmyonuku benapych Ha coBpeMeHHOM 3Tamne [ DIeKTpOHHBINA pecypc] : ¢0. Hayd.
ct./BI'Y ; [penxomn.: U. I1. lepessro, T. I'. Ctpyk, H. A. MenbHHKOBA]. DICKTPOH. TEKCTOBbIC 1aH. MuHCK : BI'Y,
2020. 172 c. : un., Taba. bubnuorp. B Tekcre. Pexxum noctyna: https://elib.bsu.by/handle/123456789/248142.
3ar. ¢ okpana. [en. B BI'Y 04.09.2020, Ne 010904092020.

B craresx, Bomeammx B cOOpPHUK, pacCMaTPUBAIOTCS aKTyaJIbHBIE TPOOIEMBI COBEPIIICHCTBOBAHUS (PHHAH-
coBoit nonutukn Pecrydnuku bemapycs. Ctarbu MOTYT OBITH MOJIE3HBI KaK HAyYHBIM paOOTHUKAM H CTYHCH-
TaM 3KOHOMHNYECCKHUX CHCHI/IEUILHOCTCﬁ BY30B, TaK U CIICHHAJIMCTaM OPTaHOB IroCyaapCTBECHHOI'O YIIPpaBJICHUA.
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VIIK 338(476)(06)

OcHOBHBbIE TEHJAEHIIUH IKOHOMHUYecKoro pa3Butus Pecnyoauku benapyces [OnekTpoHHbIN pecypce] : cO.
noki. 1 Hayu.-mipakt. Kpymioro cronia nperojaBareliei, aCiipaHToB U CTyIeHTOB, MuHcK, 15 amp. 2020 . /
BI'Y ; [penxomn.: A. M. CunopoBsa (OTB. pea.) u ap.]. DIeKTpoH. TekcToBble naH. Munck : BI'Y, 2020. 300 c. :
ui., Tabi. bubauorp. B Tekcre. Pesxum nocryma: https://elib.bsu.by/handle/123456789/248498. 3ari. ¢ skpa-
Ha. Jler. B BI'Y 15.09.2020, Ne 011115092020.

B cOopHuke moMerneHbl JTOKIAIbI MperogaBaTesieid, aCupaHTOB, MaruCTPAHTOB U CTYJICHTOB BBICIITHX
y‘-Ie6HI)IX 3aBeI[eHPII>'I, MPEACTaBJICHHBIC HAa KPYTJIIOM CTOJIC, ITOCBAIICHHOM COBPEMCHHBIM TCH/ICHIIUAM 5KOHO-
MHYCCKOI'O Pa3BUTHA.

COOpHHK aJIpecoBaH HAYYHON IKOHOMHYECKOW OOIECTBEHHOCTH, NPAKTHUECKUM PaOOTHHKAM, acIIUpaH-
TaM, MaruCTpaHTaM U CTyJACHTaM, O6y‘IaIOIIII/IMC$I 110 CIICHAJIBHOCTAM 3KOHOMHNYCCKOTI'O HpO(bI/IJBI.

VIIK 338(476)(06)
HauuonanbHas sxonoMuka bejsapycu: Tekylee cocTosiHie U NMEePCHEeKTUBBLI Pa3BUTHSA [ DICKTPOHHBIN
pecypc] : ¢0. 10KJI. cTyneH. KoHd., MuHck, 24 nekadbps 2019 . / BI'Y ; [peaxoi.: A. M. Cunoposa (0TB. pen.),
M. M. Kogauses, E. I. ['ocionapuk]. DnexTpoH. TekcroBble gan. Munck : bBI'Y, 2020. 113 c. : ni., Tabn. bub-
auorp. B Tekcte. Pexxum moctyna: https://elib.bsu.by/handle/123456789/248499. 3ari. ¢ skpana. [en. B BI'Y
15.09.2020, Ne 011215092020.
B cOopHuKe mOMeIeHbI JOKJIaIbl U COOOIICHHS CTYJACHTOB 3KOHOMHUYeckoro (akynsrera BI'Y, npeacras-
JICHHBIC HAa KOH(PEPEHIINH, TTOCBAICHHON TEHICHITUSIM Pa3BUTHS HAITMOHAIBHON YKOHOMHUKHN benmapycu.
COOpHHK aJIpecoBaH HAYYHON IKOHOMHYECKOW OOIECTBEHHOCTH, IPAKTHUECKUM PAOOTHHKAM, acIIUpaH-
TaM, MaruCTpaHTaM U CTyJACHTaM, O6y‘IaIOIIII/IMC$I 110 CIICHAJIBHOCTAM 3KOHOMHNYCCKOTI'O HpO(bI/IHH.

VK 339.138(075.8)

Qununckas JI. B. MeTo1010rusl 1 MeTObl MAPKETHHIOBBIX HCCJIeI0BAHMMN [ DIEKTPOHHBIN pecypc] : aek-
TPOH. yue0.-meto. kKomiuieke s cuer. 1-23 01 05 «Couwmonorus» / JI. B. ®ununckas ; BI'Y. DiekTpoH.
TekcToBbIe 1aH. MuHck : BI'Y, 2020. 108 ¢. : tabn. bubauorp.: c. 107-108. Pexxum noctyma: https://elib.bsu.
by/handle/123456789/248607. 3aru. ¢ 3kpana. len. B BI'Y 23.09.2020, Ne 011723092020.

DNeKTpOHHBIH yueOHo-MeTouueckuii koMmruieke (Y MK) moAroToBiieH B COOTBETCTBUH € TPEOOBAHUSIMH
00pa30BaTeNbHOTO CTaHAApTa CHenHanbHOCTH «COIMONIOTH», y4eOHOI porpaMMoi 1Mo AucuuIumae «Me-
TOJIOJIOTHSI ¥ METOZBI MAPKETHHTOBBIX HCCIEOBAHNID) B IETSAX Y4eOHO-METOAMYECKOTO 00ECTIEUeHNS CTYICH-
toB crieranbHocTH 1-23 01 05 «Conmonorus». OYMK npennazHaueH JUist CTYIEHTOB YUPEXACHNN BBICIIIETO
00pa3oBaHus, 00YJaIONUIUXCS 110 COIUOJIOTHYECKUM CHEIMATFHOCTAM OYHON M 3a09HOHM (POpMBI moydeHus
MIEPBOTO BBICIIETO 0OPa30BaHUS.

OVYMK conepXuT TEKCT JIEKIHUH, TEMbl CEMUHAPCKHUX 3aHATHH, MTPUMEPHYIO TEMAaTHKY BBICTYIUICHHUH, 3a-
JTAHWs KPEaTHBHOTO THIIA, TIEPEYEHb KOHTPOIBHBIX MEPOTIPUATHIA, BOITPOCHI K 3a4€TY, CIUCOK PEKOMEHIYEeMON
JUTEpaTyphbl.

VIK 330.101.54:378.147.091.313(075.8)

MeTtonnyeckue peKOMEHIALUM M0 BHINOJHEHNI0 KYPCOBOii padoThl M0 AUCHHUILIMHE «MaKpOIKOHOMH-
Ka» [DIeKTpoHHEIH pecypc] : aia cTymeHToB crem. 1-26 02 02 «MenemxMeHT (10 HanpaBICHUSIM)», Ha-
npasienue crer. 1-26 02 02-05 «MenemxmenT (MexayHapoausii)» / BI'Y ; coct. O. H. Epodeesa. Diek-
TPOH. TekcToBbie MaH. Munck : BI'Y, 2019. 27 c. bubnuorp.: ¢. 21-26. Pexxum noctyna: https://elib.bsu.by/
handle/123456789/250186. 3arn. ¢ skpana. Jlen. B BI'Y 28.10.2020, Ne 013828102020.

Wznanne comepKUT METOMMYECKHE MaTepyalbl JUTS BBITIOJIHEHHS M 3allUThl KYpCOBOH pabOTHI 1O JIHC-
UTUTIHE «MaKpoIKOHOMHUKa» CTyAeHTaMH creruanbHoCcTH 1-26 02 02 « MeHemKMEeHT (IT0 HaIpaBICHUSIM )»
(mampaBnenue cnermanbHOCTH 1-26 02 02-05 «MenemKkMenT (MexayHapoaHbIi)»). [IpencraBneHHsIit MaTe-
pHuan JaeT peKOMEH IAI|H 110 BHIITOJHEHHUIO BCEX OCHOBHBIX 3TAIlOB HAITUCAHMS M 3aIIUTHI KypCOBOM pabOTHI:
OpraHM3alMH TTOTOTOBKHA KYypCOBOM padOThI K 3aIIUTe, CPOKA CAYU U MOPSAIKA MPOBEPKU PabOTHI, 3alTUTHI
KypCOBOM paboThl, — a TAKKe BKIFOUAET TEMATUKY KYPCOBBIX pabOT U CITUCOK PEKOMEH/IyeMOM JTUTePaTyphl,
BKJTIOYAIOIIUI OCHOBHBIE aKTYyaJIbHBIE N3JJAHUS U TIEPBOMCTOYHUKH 10 Y4EOHOM TUCTIUITIINHE.

MozxeT OBITh UCIIONIb30BaH CTY/IEHTAMH MIEPBOI U BTOPOH CTyNEHEH BHICIIIET0 00pa30BaHUs JPYTHUX CIEIH-
AITBHOCTEH MPH U3YYEHNH BOIIPOCOB MaKPOIKOHOMHUKH.
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