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AHHOTaIMA

YiepxkaHue KJIMEHTOB SIBJISIETCSI OQHOM M3 IIaBHBIX 3ajada Ou3Heca, IIPU 3TOM KpaiiHe BaxKHO
pacIIpeleIMTh Pecypchl Ha yIep:KaHHE B COOTBETCTBUM C ITOTCHIUAIBLHON IPHUOBUIBHOCTHIO
norpebutens. Yaiie Bcero 3agaya MporHo3MpOBaHMST OTTOKA KJIMEHTOB pelraeTrcss Ha ocHoBe RFM
(Recency, Frequency, Monetary) moaenu. B padote npenyiaraetcs cnoco06 paciupeHus RFM monenu
C TIOMOIIIBIO OIIEHOK BEPOSITHOCTY M3MEHEHUs MOBedeHUs KineHTa. Ha ocHOBe aHanM3a JaHHBIX O
33918 mokymnareasix KpynHOI poccuiickoii ToproBoii cetr 3a 2019—2020 1T. moka3aHo, YTO CYILIECTBYIOT
MOBTOPSIIOIIMECS TATTEPHBI U3MEHEHUSI UX MOBEACHUSI ITUTEIbHOCTHIO B oM H Tof. Mudbopmanus 06
9TUX IMaTTepHAX MCIIOJAb3YeTCs IS BHIYUCICHUSI HEOOXOIMMBIX OLIEHOK BEpOSTHOCTU. BKiloueHue
9TUX JAHHBIX B IPEAUKTUBHYIO MOJIE/Ib HA OCHOBE JIOTUCTUYECKOIM PETPECCUU YBEIMYMBAET TOYHOCTh
nporHo3upoBaHus 6ojiee ueM Ha 10% mo merpukam AUC u reomeTpudeckoe cpeatee. IlokazaHo
TakXe, YTO JaHHBIN MOIX0 UMEET OTPAaHWUYEHUSI, CBSI3aHHBIE C HapyIIeHUEM MaTTePHOB MTOBEIEHUSI
B cJlyyae BHEIIHMX IIOKOB, TaKMX KakK JOokKAayH u3-3a nmaHaemuu COVID-19 B ampene 2020 r.
B pabore TakxKe npeaioKeH crnocod naAeHTU(MUKAIIUY 3TUX IIIOKOB, TTO3BOJISTIOIINI CITPOTHO3MPOBATh

CHMKCHUEC Hpeﬂl/IKTMBHOﬁ CITOCOOHOCTU MOJECIIN.

KooueBbie cjioBa: OTTOK KJIMEHTOB, MpencKa3aHue oTToka kianeHToB, RFM monens, paciupenue RFM mopenu,
MaTTepHBI MOBEACHUS KJIIMEHTa, MPeIUKTUBHAS aHAIMTUKA

Murnposanue: 3enenkoB FO.A., CyukoBa A.C. [IporHo3upoBaHue OTTOKA KJIMEHTOB HA OCHOBE MAaTTEPHOB U3MEHEHUST

ux noseneHus // busnec-undopmaruka. 2023. T. 17. Ne 1. C. 7—14. DOI: 10.17323/2587-814X.2023.1.7.17


https://orcid.org/0000-0002-2248-1023
https://bijournal.hse.ru/en/2023--1%20Vol.17/823229445.html

Beenenne

OHIIETILIASI  YIPABJIEHUS B3aWMOOTHOIICHU-
amMu ¢ ximeHTamu (Customer Relationship
anagement, CRM) noapa3symeBaeT npruoodpe-
TEHUE U yAepXKaHue HanboJjiee MpUObLUTBbHBIX MOKYIIaTe-
Jielf Ha OCHOBE TIOHMMAaHMS MX IICHHOCTEH 1 MOTHBOB,
onpenensaommx noseaeHue [1]. [lpu sToM usnepxku
Ha yaepXaHue 3HAYUTEbHO HUXKE, YeM Ha MpUBJeve-
HUE HOBBIX ITOTpeOUTENIe, a MoTepsl KIIMEeHTa O3HaYaeT
MOTEPIO BCEX IMOKYIIOK, KOTOPhIE OH MOT OBl COBEPIINTh
B TeueHMe XKU3HeHHoro 1mkia [2]. ITockonbKy He Bce
KJIMEHTHI OMMHAKOBO TPWBJICKATEIBHBI 11T KOMITAHUT
B (ODMHAHCOBOM OTHOILIEHWH, KpaifHe BaxKHO CHayajia
OIpeNneUTh UX NMPUOBLTLHOCTD, a 3aTeM aIeKBaTHO pac-
MpeIenTh pecypchl Ha UX yaepxKaHue [3].

3agaya ONTUMU3ALMU PACXOJOB Ha YyAepxKaHue
KJIMEHTOB peIlaeTcsl B Ba 3Tama: IMepBBI — 3TO
CerMeHTaIsI MOKyIaTeIeit, a BTOpOii — MpeacKa3aHue
W3MEeHEHUs UX IoBeneHMs. g cerMeHTaluu OObIv-
HO UCIIOJIB3YIOTCS METOMbI KJacTepu3alluu, MO3BOJIS -
[olMe pa3OoUTh MHOXKECTBO KJIMEHTOB Ha BHYTPEHHE
OIMHOPOIHBIC TPYyHIBI (KJIACCBhI), KOTOPBIE B TO XK€
BpeMSI CIJIBHO pa3nJaloTcs Mexmy coboii [4]. Llensio
MoJeJieil, pelallInuX BTOPYIO Mpobiiemy, SIBIISIETCS
UIEeHTUdUKALIUS KIMEHTOB, KOTOPbIe MOTYT U3MEHUTh
MPUHAUICXKHOCTh K TPYMIle, HampuMmep, MepeiTu u3
KJlacca aKTUBHBIX MOKyIIaTeleil B KJIACC C HM3KMMU
3aTpataMu Ha Mokynku [5]. Takoll moaxon MOJTydu
Ha3BaHWe TIPOTHO3UPOBaAHME OTTOKA  KIMEHTOB
(customer churn prediction). DTy 3aga4y MOXHO CBECTU
K TIpobiieMe OMHApHOM KilacCU(UKALIMU: UCIIOJb3Ys
JAHHBIE O KJIMEHTAX 3a MePUOHI 1, ..., 7, 00yUUTh KJ1aCCH-
duxarop A, IpencKa3bIBAIOIINI BEPOSITHOCT TOTO, UYTO
B TIeproz ¢ + 1 MOKymnaTeIb OCTAHETCS B TOH 3Ke TpyIIIie,
nepeuaeT B IpyIily, reHEpUPYIOLIYI0 OONbIIMK JOXOM
(MeTka kimacca 0), Win TiepeiaeT B IPYIITY C COBOKYITHO
MEHBIINM T0X0moM (MeTKa Kiacca 1). Ha ocHoBaHuu
JAHHBIX TIPOTHO30B KOMIITAaHMU  pa3padaTeIBaiOT
mudGepeHIIMPOBaHHEIE MapKeTUHTOBEIE CTpPaTeTuH,
HaIpaBJieHHbIE Ha yaepxKaHue KJIMEeHTOB, OTHOCSIIIUX-
ca K kiacey 1 [2].

HaubGonee muypoko MNpUMEHSIEMBIM IIOAXOIOM K
aHa/IM3y MOBeIeHUSI KJIIMEHTOB sIBJsieTcsl Moaeib RFM,
00BeIUHSIONIAS JaHHBIE O BpEeMEHU, IIPOIICAIIEM C
MOMEHTa MocjeaHeil akTuBHOCTU KiueHTa (Recency),
KOJIMUECTBe ero Mokymnok 3a mnepuon ¢ (Frequency) u
obiieM odbeMme 3aTpadyeHHBIX cpeAacTB (Monetary) 3a
aTOT Xe mnepuon [6]. ContacHO TpagULIMOHHOMY MO~
X0y, 6a3a MTaHHBIX KIIMEHTOB IO KaXXIOMY 13 TPeX M3-

mepeHnii RFM pazpensercs Ha 5 paBHBIX CETMEHTOB
(xBanTuneii). Ton 20% KIMEHTOB MOJY4alOT METKY S,
cnenytomue 20% — MeTky 4 u T.0. B utore ¢ Kaxkmbim
KJIMEHTOM acCOLIMMPYeTCsl MeTKa, comepxKamas Tpu
YHCIIa, COOTBETCTBYIOIINE KBAHTIIISIM 10 U3MEPEHUSIM
RFM, Hanpumep, 534 wnu 231. Takum obpa3oM, BbI-
ngensietcs 125 Tpynn KJIMEHTOB, MOTEHUIUATBLHO pa3/in-
yalomuxcs noseneHneM. O4eBUIHO, YTO TAKOM ITOIXO
MMeeT HEeHOCTAaTKM, ITOCKOJIBKY OH He TapaHTHPYeT,
YTO BbIIEJCHHBIE TPYIIIbI, BO-TIEPBBIX, BHYTPEHHE O~
HOPOIHBI, a BO-BTOPBIX, CUJIBHO OTJIMYAIOTCS APYT OT
npyra. [loaToMy B TociemHee BpeMsl dallle UCTIOJb-
3yIOTCSI METOINBI KJIAaCTepHOTO aHaim3a (k-CpemHux,
caMoopraHusymoimecs KapTel KoxoHeHa u mpyrue),
TMO3BOJISIONIME PA3ACJUTh 0a3y HJaHHBIX KJIMEHTOB Ha
OCHOBE (hOopMaIbHBIX METPUK [7].

MHorue aBTOphl paccMaTpuBaioT Bapuauu RFM
MOJIEJIN, PaclIupsisl ee 3a CUET JOTIOJIHUTETbHBIX U3-
MEpeHUIi, B TOM YMCJIe MCTOJb3ysd NNHAMUKY TOBE-
neHus kaueHtoB. Hanmpumep, B [8] mpennoxeHa Mo-
JIeJib, YYUTHIBAIOIIYIO TUCKOHTHI, a B [9] yduThIBaeTCS
JUTUTEIbHOCTh HAXOXIEHUs KJIMEHTa B OIpeiesieH-
HOM KJIacTepe.

B koHTekcTe 3amauM MPOrHO3UPOBAHUS OTTOKA
KJIMEHTOB, OOHAPYXK€HUE MATTEPHOB, OMMCHIBAIOIINX
YCTONYMBBIE TPACKTOPUU TEpeMEIICHUsT MOTpeOu-
TeJielt MeXAy KjacTepaMu, sIBJISIETCS OMHUM M3 Bax-
HeWIIMX HamnpaBieHMA ucciaenoBaHuil. Jusi aTtoro
WCMOJb3YIOTCSl pa3IMUYHbIE JUHAMMYECKUE MOIEIH,
OCHOBaHHbI€ Ha UAEHTU(UKALIMY TTATTEPHOB C IIOMO-
mpto knacrepusauuu [10, 11], accounaTUBHBIX Tpa-
Bujiax [12] u CKpBITBIX MapKOBCKUX Moaensx [13].

Llenbio HacTOSIIIETO UCCIIeNOBAHUS SABIISETCS pa3-
paboTKa MeTOoma, IO3BOJISIOIIETO IIPeaACcKa3bIBaTh
M3MEHEHME MOBEICHUs KJIMEHTOB (T.e. UX IlepeMe-
LIEHUE U3 OJHOTO KJIacca B APYTOii) ¢ yueTOM UH(POP-
Malluy O TTOTOKax MOTpeOuTeNeil MeXIy TpyImaMu,
HAKOILJIEHHOM 3a Ipeapiayiiue nepuoabl. CoriacHo
Halllell TUIIOTe3e, MHTEHCUBHOCTD Ilepexoa KIMeH-
TOB U3 OMHOrO Kjacca B IPYroiM BapbupyeTcs B Te-
YeHWe rojma, HO CYIIECTBYET YCTOWYMBHIN MIa0JIOH,
MOBTOPSTIONINIICS U3 Toma B rof. Takum oOpaszom,
MBI MOXEM paccMaTpuUBaTh HabJIOIaeMble YacTOThI
MepexonoB KJIMEHTOB M3 Kjacca B KJIacC KakK OIleH-
KM BEPOSITHOCTH TOTO, YTO KIMEHT MTOKMHET KJIacTep,
B KOTOPOM OH HAXOOUTCSI B HACTOSIIMIA MOMEHT.
BxitoueHue 3Toii MHMOpPMALMKU B HPEAUKTUBHYIO
MOJIEIb MOJDKHO 3HAYMUTEIHbHO MOBBICUTh TOYHOCTH
TpencKa3aHusl.
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Jyiss  TOpoBepKU BBIABUHYTOW TUIMOTE3bl  OBLI
KCIIONIb30BaH HA0Op [OAHHBIX, BKIIOYAIOLIANA WH-
dopMaLMIO O IMOKYIKaX, COBEPLIEHHBIX KJIMEHTAMM
KPYITHOI poccuiickoit Toprosoii cetu B 2019—2020 ro-
nmax. JlaHHble ObUIM KOHCOJUIMPOBAHBLI ITOMECSYHO,
IUTS KaXIOTO TOKYIATeasT BBIYUCIIEHBI CJIEIYIOIINe
3HAYEHUS:

¢ R — KOJMYECTBO IHEM, MpOLIEAIIUMX C MOMEHTa
TocJieIHe TMTOKYITKY 10 Havaia TEKYIIEro Mecsiia,

¢ F— KoiuyecTBO ITOKYIIOK B TCKYLIEM MECAIEC,

¢ M — obOuias cymMa 3aTpat KjaueHTa (10X0Hd TOpro-

BOIT CETH) B TEKYIIIEM MecCsIIe.

Hpyrue maHHBIE, YacTO HCIIOJb3yeMble B 3amadax
MPOTHO3MPOBAHUSI OTTOKA KJIMWEHTOB (BO3pacT, IOJ,
ceMeifHoe TIOJIoKeHWe W T.I.), B ITaHHOM cjiydae He
HCIIOJIb30BAIUCh, TOCKOJIBKY OHHM COAEpXKAT 3HAauh-
TEJIbHOE KOJIMYECTBO IIPOIYCKOB M HETOCTOBEPHBIX
3HaueHuii. Ilocne ymaneHuss BBIOPOCOB M HEMOJHBIX
JIaHHBIX ObLT MOJIydeH HA0Op, CoAepXKalllMii CBEIECHMS
0 33918 xnueHTax, COBEpILIMBIIMX HE MEHee ISITU
TTOKYIIOK 3a IBa MCCIICAYEMbIX TOlIa.
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Ha cienyromeM atarne ObLIM BbIISIEHBl yCTOMUUBbIE
KJIacTepbl IoJib3oBarteneid. s 3Toro maHHble OBLIU
pasneseHbl Ha TIEPUOIbI ITUTETbHOCTHIO B OIUH MECSI1I
U CTPYIIMPOBaHbI ClEOyIOIMUM 00pa3oM. KJIMEeHTHI,
HE COBEPIIABIINE TOKYIIOK B paCCMAaTPUBACMBbII MeCSIII
(oueBUAHO, yTO misd HUX F = 0 u M = 0), cuutanuch
MPUHAJIEXAIIMMU K OMHOMY KJIaCTePy U UCKITIOYAITUCH
W3 aHaJIM3UPyeMOro Habopa MaHHBIX, KIMCHTHI
co 3HayeHussMu F > 0 u M > (0 cerMeHTUpPOBAIUCh
C TIOMOIIbIO ajaroputMma k-cpegHux. KauecTBo
IMOJTYYCHHOTO pa3OMeHMUsT UIST pa3IMIHOIo 4Yucia
KJIACTEPOB OLIEHUBAJIOCH C TIOMOIIBIO METPUKU CUITYDT
[14]. MakcumanbHble 3HAYEHUS] OBbUIM TOJYyYEHBI
IJIsT pa3bueHus Ha 3 Kiacrtepa (OOWH, BKIIFOYAIOIITHIA
KJIMEHTOB 0e3 IMOKYITIOK B TEKyIleM Mecslle, W JiBa,
BBIZICJICHHBIX aJITOPUTMOM k-CPEeIHUX CPEIU KIUEHTOB
¢ mokynkamu). CpemHee 3HaUYeHUE CUIy3Ta Wi 24
Mecsiues 0,708, munumansHoe 0,649 ms nexadbpst 2019
rojga u MmakcumanbHoe 0,779 mwis anpeins 2020.

Ha puc. I(a) mipencraBieHO H3MEHEHHE CPEIHETO
3HAYEHMs] JOXOIA TOPTOBOIl CeTH OT KiIMeHTa E [M]
M COOTBETCTBYIOLIMI 95% NOBEPUTENbHBIN WHTEPBa
JUIA  JBYX KJIacTepOB TOKYyMaTesied, COBEPIIAIOIINX
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Puc. 1. (a) — cpemHuit goxop 11 95% [OBEPUTENbHBIA MHTEPBAN ANS KNACTepOB KNMEHTOB, COBEPLLAMLLIX MOKYMKM;
(b) — n3MeHeHe YNCIEHHOCTY KNNEHTOB MO KNacTepam.



nokynku. Knacrep, narommii 6onee BBICOKUI CpeaHUi
JIOXON, OOBEMUHSET TOKYyIaTeeil, KOTOPhIX MOXHO
OIpenenTh Kak «IosuTbHbIe» (loyal), Kiactep KiIMeH-
TOB, TEHEPUPYIOIIUX MEHBILIMIA JOXOM, MOXHO YCJIOBHO
Ha3BaTh «crsimue» (sleeping). Tpetuii kiactep, 00b-
EVHSIONINI KIIMEHTOB O3 TTOKYTIOK, MbI Ha3BaJI «OT-
ToK» (churn). Ha puc. I(b) npencraBieHO U3MeHEHUE
YUCJIEHHOCTH KJIACTEPOB.

AHanu3upysl TIpencTaBiAeHHBbIE TpadUKKU, MOXKHO
cIenaTh BBIBON O HAJWYUK OIPEHCICHHBIX 3aKOHO-
MEpPHOCTEH, MOBTOPSIOMINXCS W3 roma B rox. Hampu-
Mep, B IeKabpe OMHOBPEMEHHO YBEJIMUMBAETCS pa3Mep
Kiacrepa loyal 1 Bo3pacTaeT reHepupyeMblil UM TOXO,
YTO CBSI3aHO C CE30HHBIMMU TTpa3mHuKaMu (HoBerit Tox
1 COOTBETCTBYIOLLIME KAHUKYJIbI).

Taxcxe ObLT BBIMOJHEH aHAJIM3 3HAYMMOCTU 3K30-
TeHHBIX TIEPEeMEHHBIX, HCIIOJB3YS MTOI,
HBII Ha U3MEPEHUU CHUXXEHUS TOYHOCTU MOJENU TIPU
nepeMelIMBaHUM 3HAUYeHUI WHTEPECYIOLIEero aTpu-
oyra (permutation importance [15]). B xauecTBe 6a30-
BOro KjaccH(pHKaTOpa WCIIOJIb30BajJach JIOTUCTHUYC-
cKasl perpeccusi, MOCKOJIbKY 3Ta MOIeIb YCTOWYMBa
K BO3MYIIEHHUSIM, a TOYHOCTb MOIEIU OLIEHMBaJaCh
IIpY TTIOMOIIX TUTOIIAAN TOI KPUBOM pabodeil xapak-
Tepuctuku npuemHuka (AUC), Tak Kak 3Ta MeTpuKa
HEeJyBCTBHUTEJIbHA K OucOamaHcy KimaccoB [16]. Tlo-
JIy4eHHBIE pe3yJIbTaThl ITOKAa3BIBAIOT, YTO Haubojee
3HAYNMBIMU TIpU3HAKaMM (B TTOPSIIKE YMEHBIICHUS
3HAYMMOCTH) aABnAloTCA R, M, F,, mpeniecTByronme
MporHo3upyeMoMy mnepuony ¢ + 1, T.e. uccienyeMblii
MpoliecC U3MEHEHUs MOBENCHUSI KJIMEHTOB SIBJISICTCS
MapkoBckuMm. J/laHHbIe OoJjiee paHHUX IIEPUOAOB HE
BJIMSIIOT Ha KauyecTBO Tpeacka3zaHus. DTO corjacyer-
csl ¢ pe3yJibTaTaMu IpyTux uccienosateneit [4, 17, 18].

OCHOBAH-

Takum obpaszom, GopMyIMpOBKa 3amauu Mpeacka-
3aHMSI OTTOKA KJIIMEHTOB MOXET OBITh YTOYHEHA
cienyomuM obpasoM. Ilycth X' — MHOXECTBO ONU-
caHmii kaueHToB, a Y = {0, 1} — MHOXECTBO METOK
KjaccoB. TpebyeTcs TOCTPOUTH aJiTOpUT™M h: X — Y,
CIIOCOOHBIN  KJIACCU(UIIUPOBATh  ITPOU3BOIBHBIN
00BEKT X € X 1O M3BECTHON KOHEUHOI obyuaroleit
Boibopke D = {[R, M,, F],, y,, ..., [R, M,, F] , y },
rae y € ¥, a Bextop (R,, M,, F) € X — npusHaKoBoe
onucaHue oobeKTa.

2. MoaenupoBaHnue
NOTOKOB KJIHEHTOB

Kak yke oTMe4aoch Bblllie, MHOTHE UCCIIEN0BATEN
(hoKycHpYIOTCS Ha pacIlIMPEeHUN BEKTOpa MPU3HAKOB
X, BKIIIOYAs B HETO JOIOJIHUTENbHBIE IPU3HAKHU, UTO

MOBBIIIAET TOYHOCTb PabOTHI aJIropuTMa Kjiaccubu-
Kauuu. B janHoii paboTe nmpemiaracTcsl UCIoab30BaTh
HH(OpMaLHIO O IMHAMUKE ITOTOKOB KIIMEHTOB MEXITY
KJIacTepaMu.

[aHHas waes WHCOUMPUPOBAHA SMUAEMUOIOTAYE-
ckumu MoxensmMu (OM), KOTOpble paccMaTpUBAIOT
TepeMeIecHIE JIFOIe MeXKIy pa3IMIHBIMY TPYITIIaMHU:
WMHOUIIMPOBAHHEBIE, 3a00JIEBIINE, BBRI3IOPOBEBINNE U
T.4. [19]. NATEHCUBHOCTD TePEeMEIICHNUS 13 TPYIIIIHI
A B rpynny B onpenensieTcst KoadduumeHroM a’?, Ko-
TOPBIN (haKTUYECKU OIIPEAEIIICT OO WICHOB IPYIIIILI
A, nepemieniux B B. B 6onpimmHcTBe DM 3TN K03(D-
(buLMeHTH paccMaTPUBAIOTCA KaK 3KCIIOHEHIIMAIbHO
pacrpenejaeHHbIe ClyJyaiiHble BeJIMUMHBI, OJHAKO B Ha-
1LIeM CJTyyae MOXHO BBIYMCIUTD UX TOYHbIE 3HAYCHMS,
MOCKOJIbKY YMCIIEHHOCTb BCEX TPYIIN U3BECTHA BO BCE
MOMEHTHI BpeMeHU. BTropoe oTnuuue 3akitoyaercs B
TOM, YTO DM OOBIYHO TpEeAIoJiaraloT orpaHUYeHHOE
YHCJIO BO3MOXHBIX TPAEKTOPUI MEepeMEIIEHUS MEXIY
TpyIIIaMy, B HaIleM 3Xe CJIydae KJIMEHT MOXET Iepe-
MEIIaThCSI M3 CBOE TPYIIIIHI B IIOOYIO APYTYIO. YUUTHI-
Basl BCe CKa3aHHOE, TMHAMUKY KJIMEHTOB MOXKHO Ipe/I-
CTaBUThH CIACAYIOIINMU PAa3HOCTHBIMU YPABHEHUSIMU:

_ SL cL LS LC
L.,=L+ o S, +a C, —[ocHl +a 1L,
_ LS cs SL sC
S”l - S’ + am Lf + am C’ _[am + am ]S’

_ SC LC CL [A)
C..=C+a’ S +a L —[la +a’ 1C..
3nmeck L, S, C, — YUCIEHHOCTDb KJIMEHTOB B KJIacTepax
«tostibHBIE» (loyal), «crsmme» (sleeping) M «OTTOK»

(churn) coOoTBETCTBEHHO B MOMEHT BPEMEHMU 7,
o’ — ko3 UILMEHT MOTOKA, ONpEeAIONIHNIA, KaKas
YacTh KIIMEHTOB, HAXOMSIIINXCSI B MOMEHT BpEMEHU ¢ B
rpymire A nepeiinet B nepuon ¢ + 1B rpynmy B.

HMHunexc ¢ + 1 B jaHHOM cjlyyae O3HayaeT, 4To 3Ha-
YeHME 3TOT0 KO3 (PUIIMEeHTa CTaHET N3BECTHO TOJIBKO

MOCJIe HACTYTUIEHUSI MOMeHTa ¢ + 1.

Koaddummenr afIB MOXET OBITb BBIUMCIEH KakK
a =F" /4, e F* KOJIMYECTBO  KJIMEHTOB
(ToToK), Mmepelmeaux U3 rpynmsl A B B B UHTEepBal
Mexay tu t+ 1; A, — KOIMYeCTBO KIIMEHTOB B TPyIIIe A
B MOMEHT /.

CpaBHUTENbHbBINA aHAIN3 KO3G(UIUEHTOB TOTOKOB
TpeAcTaBlicH Ha puc. 2—4. Bepxaue rpadmkm Ha Kax-
JIOM PHUCYHKE TIPEICTABIISTIOT 3HAYeHUSI KO3 PUITNCH-
ToB 110 Mecstam 2019 u 2020 roma (B maHHOM ciyJae
HIDKHUM WHIEKC TIepeMEHHOM O3HayaeT roj), a TaK-
K€ pasHOCTh MexXmy HuUMM. O0JiacTv, 3allITPUXOBAH-
HbI€ Pa3TUYHBIMU OTTEHKAMM, TIPEICTABISIOT pa3Iny-
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Puc. 2. KoadduumeHTbl noTokos B knactep C (churn).
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Puc. 3. KoadbchnumeHTbl noTokos B knactep L (loyal).

HbIE CE€30HHI (3UMa, BecHa, JIETO U OCeHb). BumHo, uto
CE30HHOCTb, CBSI3aHHAsI CO BpeMEHEM I'0ia, OTCYTCTBYET.
BeptukanbHass TYHKTUpPHAs JIMHHUSI COOTBETCTBYET
JeKabplo, KOrma, Kak OTMeJayioch BhIIe, HaOIoaaeTCs
pocT uncna nokynok. M3 atux rpaukoB cienyer, 4Tto
3HAaYeHUS KO3(GUIIMEHTOB 3a pa3HbIC TONBI JOCTATOU-

HO OJIM3KU, pa3HULA MEXIAY HUMU CTPEMMUTCSI K HYJIIO
(oOTMEYeH TOPHM3OHTAJILHOM ITYHKTHMPHOM JIMHUEH).
EnvHcTBEeHHOE UCKIIIOUeHUE HaOIofaeTcs B ampele.
D10 00BsSICHSIETCS TEM, UTO B anpesie 2020 r. ObL1 BBeIeH
JIoKAayH, cBsizaHHbIl ¢ maHaemueit COVID-19, urto
MPUBEJIO K CHUXKEHUIO aKTUBHOCTU MOKYyIaTeaei.
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Puc. 4. KoaduumeHTsl NoTOKOB B knactep S (sleeping).

HuxHsist mapa rpacdhMKoB Ha KakKI0M PUCYHKE TIPeT-
CTaBJISIET paclpesiefieHne 3HAYeHUU COOTBETCTBYIO-
KX KoadduiMeHToB 3a 006a McciaeayeMbIX roma, a
TakXe SIIepHYI0 oleHKY ruioTHocTH (Kernel density
estimation, KDE) atoro pacnpeneneHus 1 HopMajib-
HOE pacrpefesieHue co CPeHUM U JUCIIEPCUEH, BbI-
YUCJIEHHBIM TI0 HaOMoMaeMbIM 3HaYeHUsIM. M3 aTux
rpauKoB BUIHO, YTO paclpelesieHue 3HaYeHU Ko-
3(bGUIMEHTOB MOTOKOB OJIM3KO K HOpMaJIbHOMY. Tak-
K€ Ha OCHOBAaHUM TIPENCTaBICHHOW WH(opMaluu
MOXHO TIPEATIONOXUTH, YTO BPEMEHHBIE PSIIbI, TIPE/-
CTaBJISIIOIIME 3HaYeHUs KoahdUIMEeHTOB 3a 00a roja,
SIBJISTIOTCSI CTALIUOHAPHBIMU.

7151 TIpOBEpKU TIPEAITONOXEHHUS O CTAIMOHAPHOCTH
BPEMEHHBIX PSIIOB BBITIOJIHEH PaCcIIMpeHHbIH TecT dn-
ku-@ymrepa (Augmented Dickey-Fuller, ADF), 3Ha-
YEeHUSI COOTBETCTBYIOLIEH CTaTUCTUKM TPEACTaBICHbI
B mabauue 1, ctonoey ADF. ITosydeHHBIE pe3ybTaThbl
MOKa3bIBAIOT, YTO HyJIeBas TMIOTe3a O HAIMYMKU €U~
HUYHBIX KOpHE 1, ClIeIOBaTeIbHO, HeCTAllMOHAPHO-
CTH psiia OTBepraeTcs I BceX KO3(POUIMEHTOB KPO-
Me ot u o, OgHaKO, €CIU UCKIIIOYUTH HAOIIOAEHHE,
cooTBeTcTBYIoMIee arpesio 2020 roga, BHOCsIIEe Hal-
GOJTBIIIIE BO3MYILIEHUS, TO BCE PSIIBI CTAHOBSITCS CTa-
uroHapHbIMU (cTo16e ADF ).

Kpome Toro, nis oueHku nomodbust KoaguiimeH-
TOB 3a JIBa MCCJIEMYyEeMbIX TO/la ObLTA BBIYUCIIECHBI JBE
Mepel (mabauya [): KOCMHYCHOE CXOICTBO (cosine

similarity, CS) u cpenHsist abcontoTHas OlIMOKa B Ipo-
HeHTax (mean absolute percentage error, MAPE)

BN
CS(P.N)= - ,
ZLEELN
MAPE(P,N)=10% 3 %.
i=1

i

B manHOM KOoHKpeTHOM ciydyae Pu N — BeKTopa Ko-
ahduieHToB MOTOKOB 3a 2019 1 2020 romsl COOTBET-
CTBEHHO.

KocurHycHOe cXOICTBO — 3TO KOCHHYC yIJIa MEXIY
JIByMS BEKTOPaMU B #-MEPHOM MPOCTPAHCTBE, T /1 CO-
OTBETCTBYET KOJUYECTBY 3HAUEHUII B IOCJIEAOBATEb-
Hoctu. Kak cienyet usz mabauyp: 1, yroj MexXmy BEKTO-
pamMu KO3 (PUILIMEHTOB MOTOKOB MPAaKTUYECKH paBeH
HYJIIO, T.€. HalTpaBJIEHUSI BEKTOPOB COBMamatoT. OTHOCH-
TeJIbHO BbICOKME 3HaUeHUs1 MAPE Takke 0ObICHSIIOTCS
pe3yabTaTaMu JiokaayHa u3-3a naHgemuu COVID-19,
9TO NTOKa3bIBaeT cpaBHeHUe cTojioloB MAPE (%) un
MAPE , (%), BbIMMCIIEHHBIX COOTBETCTBEHHO Ha BCEX
JAHHBIX U JaHHBIX, U3 KOTOPHIX OBUT UCKITIOUEH aripeib.

Takum 06pa3oM, MOXHO HPEAIIOI0XUTh, YTO BKITIO-
yeHre WH(pOpMaLKUu O MOTOKAX MEXOy IpyIaMu B
YKCJIO MPU3HAKOB IIPU PELIEHUM 3a0a4i IIPOrHO3UPO-
BaHUsI OTTOKA KJIMEHTOB ITO3BOJIUT [IOBBICUTh TOYHOCTh
Kknaccudukauun. cronb3ys Koo UIMeHThI a, MOX-



Tabauya 1.

Pe3yibTaThl TECTHPOBAHKSA HA CTAIMOHAPHOCTDb W MEPbI IOA00US
K093 unmenToB a 3a 2019 u 2020 rr.

KoadduuuenTns ADF ADF CcS MAPE (%) MAPE , (%)
alt -5,088" 4,121 0,982 16,0 9.2
ITotoku B kiactep C
as¢ 4,594 4,855 0,993 104 6.8
act o717 _7.968" 0,990 109 83
TTotoku B knactep L
ast —5367** 6,612 0,992 8.4 50
ol -1,431 10,757 0,992 12,4 11,7
[Toroku B knactep S
ols -0,995 —5,649" 0,997 75 75
*p<0,01; " p<0,1.
HO BBIUMCIUTb OLEHKY J YCIOBHON BEpOSTHOCTU PesynbraThl MOCI€IOBATEBHOTO TECTUPOBAHUS

p(y = 1|X) nepeMeleHNs KIIMEHTA U3 TPYIIIILL C BHICO-
KWUMU 3aTpaTaMu Ha MOKYIKHU B KJIACTep C MEHBIIIUMU
3aTpaTtamu, T.e. U3 KiacTepa loyal B kiactepsl sleeping
wim churn n U3 Kiacrepa sleeping B kiactep churn. B
COOTBETCTBUM C YCJIOBUSIMMU, CHOPMYIUPOBAHHBIMU
BBIIIIE, OIICHKA BEPOSITHOCTH TOTO, YTO KJIMEHT OTHO-
CHUTCS K KJacey 1, onpenensieTcs: Kak

A

LS LC -
 =a” +a; if cluster =loyal

p,=a’y if cluster = sleeping.

TToCKOMBKY OLIEHKA P,,, LISl TPOTHO3UPYEMOTO e~
pUoNa HEeW3BECTHA, BBENEM JOMOJHMUTEILHYIO IMepe-
MEHHYIO V,, yYUTBIBAIOIIMIA TTOTEHIMATbHBIE U3MEHE-
HMS P, Ha OCHOBE JaHHBIX MPebIIYIIEro roaa

t+1

~ A N

v, = pt+1—q - pt—q’
IIIe ¢ — BPEMEHHOM JIar, COOTBETCTBYIOIINI JUTUTETb-
HOCTH IIATT€PHA ITOBTOPSIIOIIETOCs MOBEACHUS KIIMEH-
ToB. B maHHOM ciyyae g = 12.

3. Pe3yabTaThbl U AUCKYCCHS

Hnsa npoBepku 3bGEKTUBHOCTA MPEIIOKEHHOTO
moaxofaa ObUI TPOBENEH YUCIEHHBIM IKCTIEPUMEHT
MO TIPOTHO3MPOBAHUIO OTTOKA TIOKYMaTeneil Ha
OCHOBE MOJIEJIN JIOTUCTUYECKOU perpeccuu. Momenb
obyuanach Ha IByX Habopax NaHHBIX, TIEPBBIA BKIIO-
yan Metpuku D, = [R, F, M], Bropoi Obul paciuu-
peH 3a CcYeT TMPEeMJIOXEHHBIX 3[eCh TEePeMEHHbIX
D,=[R,F, M, P, V]. 3amaueit Moaenn GBIJIO 11O JAHHBIM
B MIEPUOI / OTIPENIEIUTH KJ1acc 00beKTa B MOMEHT ¢ + 1.
OO0yyeHMe, COOTBETCTBEHHO, MPOM3BOAWIOCH Ha Ha-
6ope naHHEIX [(R, F, M, p,V),_,, y,].

MOJIIeJIM Ha BAJIMAALIMOHHBIX BBIOOPKaX 3a pa3HbIe Me-
pyoObl TIPEACTaBICHB B mabauye 2. Vcmonb3yeMble
METPUKU — IUIOLIAIb ITOJI KpUBOM paboueit XxapakTepu-
ctuku nmpueMHuka (AUC) u reoMeTpudeckoe cpeaHee

G =~JTPR-TNR,

mean

rne TPR v TNR — nong nmpaBWILHO KJIacCU(DULINPO-
BaHHBIX 00BEKTOB ITO3UTUBHOTO (¥ = 1) M HETATUBHOTO
(y = 0) KIIaccoB COOTBETCTBEHHO.

Bri6op aToit MeTpuku gonoaHuTeabHo K AUC 060-
CHOBaH Te€M, UTO IPH MPOYMX PABHBIX YCIIOBUSIX, T€0-
MEeTpUYecKoe cpellHee MMeeT OoJiee BBICOKOE 3Haue-
HUe 71T COaIaHCHPOBAHHBIX MPeACKa3aHUi IO 000MM
Kjaccam [16].

Kak crnenyer u3z mabauyst 2, BKIIOYESHUE TTIEPEMEH-
HBIX p, v OOECIIEYMBAET YBEJIWYEHNE TOYHOCTU ITIpe-
JUKTUBHOI Mojaean (B OOJIBLIIMHCTBE CiyvyaeB OoJjiee
10%) B mepuobl, KOraa OTCYTCTBYIOT BHELIHUE LIOKMU.
TakuMm o0pa3zom, peaIoKeHHBIN MTOAX0I MOXET ObITh
HCITOJIB30BaH IS pa3pabOTKU MHAWBUIYAJIBHBIX CTpa-
TErMi yIoepXaHus II0Jb30BaTeICii B OTHOCUTEJIBHO
CTaOMIILHOE BpeMsI.

B T0 ke BpeMsi, MOJie/Ib OKa3bIBaeTCsl OECMONE3HOM,
KOTJa BIUSHNE BHEITHUX BO3MYIICHHI SIBISIETCS Ka-
TacTpOoPUIECKUM, TIPUYEM 3TO BIMSHUE ITPOSIBIISICT-
csl ¢ 3a7epkKoii (cM. pe3ynbraThl 3a niepuon 06/20). B
9TOM cJiy4yae TIPEeaUKTUBHAS CITOCOOHOCTb MOMIEIIH CO-
OTBETCTBYET ciydaiiHomy yraabiBaHuwo (AUC = 0,5),
BCE TMPOTHO3UPYEMbIe OOBEKTHI KJIACCUDUIIMPYIOT-
¢ Kak mpuHaajiexaiue kiaaccy 0. DTo BnojHe 00b-
SICHUMO, ITOCKOJIBKY [IJISI IpeacKa3aHus nepuoaa t = 6
Ha OCHOBE JaHHBIX IepPUOIa ¢ = 5 UCIOB3YeTCSI MO-



3navenue metpuk TNR, TPR, AUCwu G, 1151 TOTHCTHYECKOM perpeccuu

Tabauya 2.

D, =[R, F, M] D,=[R.F.M, 5] G, (D) | AUCD,)
Ilepuon m W(Dl)
mean AUC mean AUC

04/20 0,811 0,812 0,856 0,863 1,055 1,063
05/20 0,739 0,745 0,741 0,747 1,004 1,003
06/20 0,781 0,781 0,000 0,500 0,000 0,640
07/20 0,767 0,767 0,846 0,854 1,102 1,113
08/20 0,750 0,750 0,750 0,750 1,000 1,000
09/20 0,733 0,734 0,839 0,850 1,145 1,158
10/20 0,758 0,758 0,841 0,853 1,109 1,125
11/20 0,743 0,743 0,842 0,854 1,134 1,148
12/20 0,742 0,742 0,831 0,839 1,120 1,131

neab, 00ydeHHas! KJIacCU(pUIIMPOBaTh OOBEKTH B MO-
MEHT ¢ = 5 Ha JaHHBIX ! = 4, Korjga nmoBeAcHUe KIIU-
€HTOB Pe3KO M3MEHWJIOCHh BCIIEACTBUE JIOKIayHa. DTO
o3HayvaeT, uyto B anpesie 2020 roma mpou3onuio Hapy-
LIEHKE MaTTepHa IOBeIEHUSI KJIMEHTOB, HAa OCHOBE
KOTOPOTO CTPOSITCS OLIEHKU BEPOSITHOCTU U3MEHEHUSI
noBefeHUs. OmHAKO, JaHHAs CUTYyalldsl He SIBIIIETCS
KPUTUYECKOM, TOCKOJIbKY CHVKEHUE TPEeIUKTUBHOMN
CIOCOOHOCTY MOIETH BCJIEACTBHE BHEIIHUX IIIOKOB
SIBJISIETCSI BITOJIHE IIPOTHO3UPYEMBIM M MOXET ObITb y4-
TEHO IIPU €€ UCIIOIb30BaHUM.

CurHajoMm, TIpeaynpeXkaaoIIuM O ITOTEHIINaTbHOM
CHUXEHWY TOUHOCTH MOJIEJTH, SIBJISIETCSI 3SHAUMTEIHHOE
OTKJIOHEHHWE B MOMEHT ¢ TeKyIIUX 3HaueHWil Ko3d-
¢uunentoB a’® or 3HaueHMil, 3aPUKCMPOBAHHBIX
JUIST 3TOTO MOMEHTa B TIPEABIAYIINAE TOIbI. DTO OT-
KJIOHEHUE MOXET ObITh OOHApYXEHO TpU aHau-
3¢ TpaduKOB, IPENCTABICHHBIX Ha puc. 2—4 nubdo
CTAaTUCTUYECKUMU MeToaamu. [Ipu HanmuumMm Takoro
OTKJIOHEHMUS ISl MPOTHO3a B ¢ + 2 1enecoodpasHo
WUCTIONIb30BaTh MOJEb, OOYyYEeHHYI0O Ha JaHHBIX
D =[R, F, M].

3aKiouenue

B paboTte noka3zaHo, YTO B aHAIM3UPYEMOI TOPrOBOA
ceTy HabJIonaeTcsl MOBTOPSIOMIMIICS MaTTepH Iepe-
XOa KJIMEHTOB MEXIY TpyrnIaMu ¢ OMUHAKOBBIM TO-

BeIEHUEM JJIUTENIbHOCTBIO B onuH roxa. Mcnonb3oBa-
HUe MH(OPMALIMM O TTOTOKAX KJIMEHTOB MEXIY 3TUMU
TPYIIIAMU TTO3BOJISIET OILIEHUTH BEPOSATHOCTh M3MEHE-
HUS uX noBeAeHus. [1o cpaBHEHMIO ¢ TPaIULIMOHHOMK
RFM Monebio TOUHOCTb MPOTHO3UPOBAHUSI TTOBBIIIA-
ercs 6onee yem Ha 10%.

Taxxe mMponeMOHCTPUPOBAHBI OTPAHUYEHUS TIPEN-
JlaTaeéMOTo TIOJXO0Ja, KOTOpbIe CBSI3aHBI C Hapylle-
HUMEM MaTTepHa MOBEICHUS BCAEICTBUE BHEIIIHUX IO-
koB. [IpennoxeH cnoco6 uaeHTUuUKaIM TaKoro Ha-
pYIIEHUsI, YTO TO3BOJSIET MPENCcKa3aTh NeTrpanaluio
MPEeIUKTUBHON CITOCOOHOCTU MOJIEIH.

B 3akiioueHue TICPEYNCINM TaKXKE€ BO3SMOXKHBIC Ha-
IpaBJIC€HUA ITOBBIIIECHU A 3¢)¢)CKTI/IBHOCTI/I NPpEaIOXKEH-
HOTro ME€Toda.

¢ Hcnonb3oBaHue BLIOOPKM, BKJIIOYaIOlIEil Oojee
yeM 2 roja. DTO MO3BOJUT 0OJiee TOYHO OTpene-
JUTh CpeiHWe 3Ha4YeHUs KoapouuueHtos a?, a
TaKXe Y4eCTh X TPEHIHI.

¢ BrineneHue nmepronoB MEHBLIEH MPOMOJIKUTENb-
HocTu (HampuMmep, Heaenst). [loTeHIMaNIbHO 3TO
MOXET IMO3BOJIUTh OOHAPYXHUTh MATTEPHBI U3MeE-
HEHU MOBEAEHUS MEHbIIEN NTEPUOIUYHOCTH, YTO
TOBBICUT TOYHOCTh MPOTHO3WPOBAHUS B KPaTKO-
CPOYHOM IIEPCIEKTUBE.

¢ Hcnonb3oBaHue 0o0jee CIOXHBIX MoJgeJiel, 4em
JIOTUCTUYECKaAs perpeccusd. i
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Abstract

Customer retention is one of the most important tasks of a business, and it is extremely important to allocate
retention resources according to the potential profitability of the customer. Most often the problem of predicting
customer churn is solved based on the RFM (Recency, Frequency, Monetary) model. This paper proposes a way to
extend the RFM model with estimates of the probability of changes in customer behavior. Based on an analysis of data
relating to 33 918 clients of a large Russian retailer for 2019—2020, it is shown that there are recurring patterns of change
in their behavior over a single year. Information about these patterns is used to calculate the necessary probability
estimates. Incorporating these data into a predictive model based on logistic regression increases prediction accuracy by
more than 10% on the metrics AUC and geometric mean. It is also shown that this approach has limitations related to
the disruption of behavioral patterns by external shocks, such as the lockdown due to the COVID-19 pandemic in April
2020. The paper also proposes a way to identify these shocks, making it possible to forecast degradation in the predictive
ability of the model.
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AHHOTAIMA

Cutyauusi TOproBoit BoiiHbel Mexay Poccueil U 3amamHBIMU CTpaHaMU SIBJISIETCS] OecIpeleaeHTHOM
B HOBEHIEH MCTOPUM KaK MO MAacllTady BBOAMUMBIX OTPAHUYEHMH, TaK U B CWIYy UX OOOIOIOOCTPOrO
XapakTepa, B PpeE3ylabTaTe 4YEro MCIBITHIBACT TPYAHOCTM BCA MMPOBasd SKOHOMMYECKas CHUCTEMA.
AKTyaJIbHOU 3afayeil CTAaHOBUTCSI BbIpaOOTKA TaKOW BSKOHOMMYecKoi monautuku Poccuu, koTopas
TMO3BOJIUT COBEPIIUTH OBICTPYIO TEPEOPUEHTAIIMI0 HAa BOCTOYHBIE PHIHKM W WCIIONIb30BaTh HOBBIE
npaiiBepbl pocta. OueHka 3GGEKTUBHOCTY TPEANPUHUMAEMbIX Mep JOKHA TPOBOAUTHECS C
VICTIOJIb30BAHNEM COBPEMEHHBIX MHCTPYMEHTOB, OMHUM U3 KOTOPBIX SIBJISTIOTCS arT€HT-OPUEHTUPOBAHHBIE
MoIenu 53KOHOMUKHU. [lockonbKy B pamMKax Mofejaell MeXIyHapOAHBIX TOPTOBBIX OTHOIIEHWIA,
pa3paboTaHHBIX B psine cTpaH, Poccusi He paccMaTpuBaeTcsl B KauyecTBE KITIOUEBOTO WTIPOKa, ISt
OLIEHKM BBOJMMBIX TPOTUB HEE CaHKUWII TMoTpedoBatach pa3paboTKa HOBOTO WHCTPyMEHTa —
areHT OpMEHTUPOBAHHOM MOJEIU TOProBbIx BoWiH Mexy Poccueii, CIIIA, Kutaem u EBpocoto3om. Llensio
MPEICTaBIEHHOTO B IaHHOU CTaThe UCCIeNOBAHUS SIBISIETCS OLIEHKA MOTPEOHOCTU 3KOHOMUKU Poccun B
JOTTOJTHUTETbHBIXUHBECTULISIX BPA3TAYHBIE OTPACIIN TSI MACIITAOHOTO UMITOPTO3aMe - IIEH U TPOAYKIIU Y,
TOCTABJISIIONICIICST U3 HEPYKECTBEHHBIX CTpaH. [Jisl ee TOCTUKEHUSI B aTreHT-OPUEHTUPOBAHHOW MOJAETN
BOCIPOU3BOAMUTCS CYILIECTBOBABIIAS IO HAUYaJla BOEHHOM CITeLoNepaliuy OTpacieBas CTPYKTypa SKOHOMUK
paccMaTpuBaeMbIX CTPaH M TOPTOBBIX OTHOIICHUN MEXIY HUMU, COCTABISIIOTCS CLIEHAPUM BO3MOXKHBIX
CaHKIIMI U MOJEIMPYIOTCS COOTBETCTBYIOIINE UM U3MEHEHUS B TOPIOBBIX OTHOIIEHUSIX MEXIY CTPAHAMMU.
B pamkax crieHapHBIX pacueToOB TTPOBOAUIOCH TPU CEPUM IKCTIEPUMEHTORB: B TIEPBOI CEPUU JJIST KAXKIOTO
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clieHapusl oleHMBaiach oxxunaemas niuHamuka BBIT Poccuu B TekyiiieM romy B YCJIOBUSIX OpTaHU3ALIUMA
MporpaMM UMMOPTO3aMEIEHUST B KIJTIOUEBBIX OTPACIISIX, U PAaCCUMTHIBAJIACh CTOUMOCTb 3TUX ITPOrpaMM;

BO BTOPOI cepuM MccieaoBanach 3aBUCMMOCTh AuHaMuK BBIT oT o6beMa BIIOKEHHBIX WHBECTULIMIA;
B TpeTbell Cepuu MOJEIMpPOBAJIach NTMHAMMKA TOPIOBBIX OTHOIIEGHUIN B TPEXJIETHEM IEepUOIe IS ABYX
BapMaHTOB MHBECTUIIMOHHOM ITOJIMTUKH B KaXXIOM ClIeHapuu. Pe3yabTaThl IpOBeIeHHBIX SKCIIEPUMEHTOB

TAaK2K€ IMOKa3bIBAIOT, YTO BJIMSAHUC WHBECTULINIA Ha 9KOHOMUKY IIPOABIACTCA TEM CHUJIIBHEC, YEM XKECTUC

BBOAMMBIE CAHKILIMM, U B 3TUX YCIOBUSIX peayn3aliis MHBECTULIMOHHBIX IIPOrPaMM IO3BOJISIET YCKOPUTh
BOCCTaHOBJIEHME 9KOHOMUKH B cpeaHeM Ha 0,5% BBII B rox.

KiioueBble ciioBa: TOPIrOBLIC BOfIHI)I, Ar€HT-OPUECHTHUPOBAHHAaA MOJEC/Ib, CAHKIIMU, CUCHAPHBIC paCy4€Thbl, UHBECTUPOBAHUEC
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Beenenue

ocJie HayaJla CIeIIMaJIbHON BOCHHOI omepa-

1 Poccuun Ha YkpanHe MUP CTOJKHYJICS C

BBEICHNEM SKOHOMMYECKMX CaHKIIW, Oec-
MpeLeIeHTHBIX BO MHOT'MX OTHOIICHUSX. Bo-TiepBhIX,
9TO MacIITad OrpaHMYCHMH, 3aTParUBAIOIINIA 11O PSIY
oTpacyieil 0osiee TMOJOBUHBI TOPrOBOro 00OpOTa CO
CTpaHaMH, He BOBJICYEHHBIMU HAIPSIMYIO B BOCHHBIN
KOHMJIMKT, X HE COCTOSIIIIMMMU B JOTOBOPaX O BOGHHOM
COTPYIHUYECTBE ¢ KOH(MDIMKTYIOIINMHU CTpaHaMH, a B
HEKOTOPBIX CITy4asix v MOJTHOCTHIO OJIOKUPYIOIINX ITOT
000poT. Bo-BTOpPBIX, 3TO 0OOOKIOIOOCTPHIA XapakTep
BBOJIMMBIX OTPAaHUYEHUI, B pe3yJIbTaTe KOTOPBIX CTpa-
IaeT He TOJIbKO 9KOHOMMKA Poccum, HO 1 5KOHOMUKA
CIIA u EC, a Tak:Xe HEUTpaJIbHBIX CTPaH, TOCKOJbKY
TPOBOLMPYETCS TIOOATBHBINA Ie(PUIINT TOTUINBA, TIPO-
TIOBOJILCTBUSI, METAJIOB, 1 CBSI3aHHBIC C HUM UHMIISI-
111, IPUOCTAHOBKA MTPOU3BOACTB, POCT 0€3pa0OTHULIBI.
B HambobIIeit Mepe B CIIOKUBIITNXCS YCIOBUSAX CTpa-
JTAl0T Majoo0ecTieueHHbIC CJIOM HaceJIeHUsI, KOTOphIe
Jaxe B Pa3sBUTBIX CTpaHaX OKa3bIBAaIOTCS IOA YIPO-
3011 ToJI0da, M BCTAeT BOIIPOC, YTO 3TO: HEAOOIICHKA
TTOCIIEACTBUI BBOAUMBIX Mep, YUIN CO3HATEIBHOE TIpe-
HeOpexkeHNe MX BIUSHUEM Ha XKWU3Hb IMPOCTHIX Tpaxk-
naH? VcTopust MOXET MPOJIUTh CBET Ha MOTUBBI PyKO-
BOJICTBA CTPaH, BBOISIIMX CeYac 3TH OTpaHUICHUS,
a 3aJadeil TeKylllero MOMEHTa SBJIsSIeTCS BbIpaOOTKa
TaKOM 3KOHOMMYECKOW IMONMMTUKHA Poccum, Kotopas
MO3BOJIUT MUHMMU3UPOBATh HAHECEHHBIN yIIIepO, a B
MepCIeKTUBE daXke MCITOIb30BaTh BO3HUKIIIME Apaii-
BEpHI pocTa.

Jlnst pemeHust 3Tou 3ama4un 3P PeKTUBHBIM UHCTPY-
MEHTOM MOTYT IIOCIYXUTh KOMITBIOTEpHBIE MOIEIIU
SKOHOMUKH, WHTETPUPYIOIINE WMEIONINecs ITaHHbIC
O TIPOM3BOJICTBE, 3aHATOCTH W XO3SMCTBEHHBIX B3a-
HUMOCBSI3SIX Mexnay cTtpaHamu. Haubosee M3BECTHBIM
MMPOEKTOM B 00JIACTM Pa3paOdOTKU HHCTPYMEHTAIb-
HBIX CPENCTB UISI KOJTUYESCTBEHHOI OIIEHKM TOPTOBBIX
BOMH MEXIYy pEaJbHBIMM TOCYIapCTBAMM SIBJISICTCSI
The Global Trade Analysis Project (GTAP), oobenm-
HSIOIINI HAYIHBIX MCCenoBaTe/ieli U3 pa3HBIX CTpaH
[1, 2]. GTAP ucnonb3yeT yHUBEpCAJIbHYIO METOMIO-
JIOTUIO MOJETMPOBAHUS, OCHOBAHHYIO Ha BBEIYMCIIH-
MbIX Mozesix obuiero paBHoBecusi (CGE). B pamkax
GTAP 6511 pazpaboTaH psii MOAETbHBIX KOMILIEKCOB,
B TOM UYHCJIC:

1. WorldScan, KoTophlii MOAEIUPYIOT TOPrOB-
a0 29 npomyktamu Mexny 30 cTpaHamMu ¢ Haubo-
Jlee KPYMHBIMM 3KOHOMUKAMH W OO0BEIMHEHHBIMH
IpyImaMy W3 HECKOJBKMX rocymapcts. I[IpoumsBon-
CTBO TOBApOB M YCIYT B MOACIN OCYIIECTBIISCTCS C
HCITOJIb30BaHUEM TTPOMEXYTOUHBIX MPOIYKTOB, TPY-
IIa ¥ KalmniTajia, IpuJeM BKJad 3TUX ITapaMeTpOB 3a-
JlaeTcsl yepe3 napaMeTpbl MIPOU3BOACTBEHHBIX (hyHK-
1uii. Cripoc Ha TOBaphl U UX MPEII0XKEHUE B KaXKIOM
CTpaHe CBSI3aHBI CO CIIPOCOM U IPEITOXKCHUEM DTUX
TOBapoOB B APYIMX CTpaHaX, LEHbI HA HUX YYUTHIBA-
0T BO3MOXHOCTH 3aMEIeHMSI, TPAHCIIOPTHEIC W3-
Iep>XKHN W TOProBEIe Oapbephl. Ha 0cHOBE KOMILIEK-
ca WorldScan npousBoauiach OlLIEeHKA BIUSTHUS
M3MEHEHNI B TapudaxX Ha OTHEIbHBIC MPOAYKTH U
YKPYITHEHHBIE OTPAC/M, IIPU 3TOM MOJIEIMPOBAIUCH



KakK IOC/IeqoBaTe/IbHble M3MEHEHHUSI B OTHEIbHBIX
CcTpaHax, Tak U BO BCEX OJHOBPEMEHHO. Pe3ynbraThbl
MPOBEIEHHBIX PAcUETOB ITOKAa3ajv, KaKhe OTpaciu
SIBJISTIOTCSl HanboJiee YyBCTBUTEIBHBIMU K TOPTOBOM
BoliHe mexny Kurtaem u CIIA, a Takxe ObUI caenaH
BbIBOJI, uyTOo KuTaii moHeceT 0OJblINe MOTEPU KaK B
clyyae CUMMETPMYHBIX IBYCTOPOHHUX Mep, TaK U
MpY TOProBoii BOliHE MUPOBOTO MaciuTaba [3].

2. Mogaenb MHorocekTopHoit akoHoMuka GLOBE,
pa3paboTaHHasI B COTPYTHUYECTBEe BOCHHO-MOpCKOM
akamemun CIIA c¢ T'oreHreiiMCKMM YHUBEPCUTETOM.
GLOBE 6buta ucriosb3oBaHa UIsI OLIEHKH ITOCJIE-
CTBUIi yJacTHUsI B TOPTOBBIX BOMHAX CTPaH, BXOMSIIINX
B CeBepoaMepHUKaHCKYIO 30HY CBOOOIHOM TOPTOBIIN, 1
rnormnajgamux mnofa peryaupoBaHue CeBepoaMepruKaH-
CKOTO TOProBOTo coriaieHus [4].

3. MynbTuctpaHoBasi MoOJEIb MHOTOCEKTOPHOMU
skoHoMUKU MIRAGRODEP, xoTopas 0bl1a pa3pabo-
TaHa B MexXnyHapoaHOM HayYHO-UCCIIeN0BaTeIbCKOM
WHCTUTYTE TIPOIOBOJILCTBEHHOM MTOMMTUKHY (BammHr-
toH, CIITA). MIRAGRODEP ocHoBaHa, B 10M0JHE-
Hue K mertoposiorun GTAP, Ha 6oJtee o61Ieii Momenn
MIRAGE (MopenupoBaHue MeXAYHApPOIHBIX OTHO-
IIEHU B YCIOBUSIX MPUKIATHOTO OOILEro paBHOBE-
cust). OCHOBHOE BHUMaHME B 3TO MOAENU yAesieTcs
toprosje ToBapamu Mexay CIIA, Kutaem u Mekcu-
Ko [3].

4. T'nobanbHasi MOJEIb TOPTOBOM BOMHBI MEXIY
Kutaem u CIIA, pa3pabotaHHass B COTpYIHUYECTBE
WNHCTUTYTOM MUPOBOU SKOHOMUKM M TTOJUTUKHA Ku-
Talickoil AKageMuu o0IIeCTBEHHbIX HAayK U LleHTpom
MEXIyHAPOMIHO TOProBIY M 9KOHOMUKH [6].

[lepeuyuncieHHbIE MOIEIM OPUEHTUPOBAHBI Ha pac-
CMOTpEHME KPYIMHEWUIINX MMUPOBBIX WTPOKOB, 4Yallle
Bcero CIIA u Kurasi, unorna takxke ctpadH EC. He-
CMOTPS Ha TO, YTO B HEKOTOPBIX U3 MPEACTABICHHBIX
MOIETBHBIX KOMIUIEKCOB Poccms BhImensieTcsl Kak
OTHENbHBIN YYAaCTHUK, OOCTYIHBIC IYOJIMKAIIUM HeE
JIAOT OLIEHKM TMOCJIEACTBUN 3KOHOMUYECKUX CaHK-
uuii g1 Poccuun, KoTopble pPEryasipHO BBOISTCS
npotuB Hee ¢ 2014 roga. I1pu aToM Benyline MUpo-
BBbIE areHTCTBA HavaJIM KpaliHe OBICTPO JaBaTh Hera-
TUBHBIC TIPOTHO3HI IJISI POCCHUIICKOM 3KOHOMUKM: JP
Morgan yxe 28 deBpajsg CIIpPOTHO3UPOBAJ MaacHUe
BBII Ha 20% Bo BTOpOM KBapTaiie, BceMupHbIii 6aHK
B ampeJie TogoBoe nageHue Ha 11,2%, a Bloomberg B
Mae — nageHue Ha 12%. [yt mpoTUBOACHCTBYS TaKO-
MY HETaTMBHOMY WH(OPMAIIIOHHOMY BO3IEHCTBUIO
Ha 0oO0IlIeCTBEHHOE MHEHUE HEOOXOIMMO UMETh COO-
CTBEHHBIE MOJEJIbHBIC KOMILUICKCHI, CIIOCOOHBIE OBI-

CTPO aKTyaJIM3WMPOBaTh IMMPOTHO3BI B U3MEHSIOIINXCS
YCIOBUSIX, U BKJIoUamnue Poccuio B KayecTBe Of-
HOTO 13 KJIIOYEBBIX YUaCTHUKOB MUPOBOI TOPIOBIIM.
DTta 3agava peanmsyetcs Kouiektusom LIODMU PAH
Ha 0a3e areHT-OpuUeHTUpOBaHHOro monxona [7—11].
PaszpaboranHast Momesib TOPTOBBIX BOH CUMYJIUPYET
ToproBble B3auMoneiicTeus mexnay Poccueit, CIIA,
Kutaem, EBpocoio3oM 1 00beAMHEHHBIM OCTaJIbHBIM
mupoM [12]. IIposenennsie B 2021 rogy cepuu pac-
YEeTOB He MpeAIoaraiu clieHapys TaKoi rob6aabHON
TOProBOM BOWHEI MPOTUB Poccum, KOTOpyo MBI Ha-
OyirogaeM B HacTosIee BpeMsl, MOATOMY aKTyaJdbHOU
3a7a4eil CTAHOBUTCS afalTallisl MOAEIU K HOBBIM pe-
anusiM. B yacTHOCTH, 1LIeJIbIO TaHHOUW pabOThI SBISIET-
cs OlIeHKa MOTPeOHOCTU KOHOMUKM Poccuu B mo-
TOJIHUTENIFHBIX MHBECTUILIMSX B pa3IMIHBIC OTPacn
JUJIS. MaclITAOHOTO MMITOPTO3aMeIleHUsI TPONYKIINH,
TOCTaBJISIIONIECCS MX HENPYKECTBEHHBIX CTPaH.

IIpoliecchl MHBECTUPOBAHUS B POCCUMCKYIO 3KO-
HOMMUKY U3Yy4yaJuCh C Pa3IMYHBIX TOYEK 3PEHUS:
BIMSTHUSI WHBECTUIIMOHHON M KPEIMTHO-ICHEXKHOM
MOJUTUKU rocynapcta [13—15], MHOCTpaHHBIX MH-
BecTULM [16], pacripeneaeHUsT MHBECTULIMIA MEXIY
CTapbIMU U HOBBIMU TexHosiorusmu [17]. HecmoTps
Ha CpaBHUTEJIbHO MEHbIIYIO 3((GEeKTUBHOCTh TOCY-
IApCTBCHHBIX WHBECTUIIWI IO CPAaBHEHMIO C JacT-
HBIMU, TIOKa3aHHYIO B paboTe [13], B CIOXUBILUXCS
YCJIOBUSIX POJIb TOCYIAPCTBEHHBIX UHBECTULIUIA B TIO-
CcTpajaBlIvie OTpacid SKOHOMUKHU BO3pacTaer.

Pacyetsl Ha pa3paboTaHHOl MoAeau IO3BOJST
OLIEHUTb HE TOJBKO TpeOyeMble 0ObeMbl MHBECTUPO-
BaHUS, HO TaKXe W WX BIUSIHUE Ha TnepedopMupo-
BaHUE LEMOYEK MOCTABOK U TUHAMUKY BHYTPEHHETO
MpPOJYKTa CTPaHbl, a TAKXE PUCKHU, CBI3aHHBIE C HE-
JIOCTATOYHOU MHBECTULIMOHHON aKTUBHOCTBIO Opra-
HU3ALMNA ¥ TOCyIapCcTBa.

1. Metoapi

B KkauyecTBe OCHOBHOrO Me€TOAA MCCAEAOBAHMS
ObLJIO BBIOPAHO areHT-OPUEHTUPOBAHHOE MOAECIUPO-
BaHNE, MO3BOJIAIONIEE OLEHUTh JTUHAMUKY IJIOOATb-
HOH CUCTEMBI B PE3yJbTaTe B3aUMOICHCTBUS pPa3iny-
HBIX aTeHTOB: CTPaH, OpraHM3anii 1 skuteeii [18, 19].
Ilo cpaBHEHUIO C TAKUM IIUPOKO PaCIPOCTPAHEHHBIM
MOAXOIOM K MOCTPOEHUIO KOMITBIOTEPHBIX MOJIEIEN
SKOHOMMKHU KaK BBIYMCIMMbIE MOJAEJU OOIIEro paB-
HoBecuss (CGE), areHT-opueHTMpOBaHHBIE MOIEIU
MMEIOT Psii 0COOEHHOCTEM, KOTOpble OMPEAENSIOT UX
CMOCOOHOCTh BOCIIPOU3BOIUTH CJIOXKHBIE COLUAIBHO-
9KOHOMUYECKUE TTPOLIECCHI:



1. HeomHOPOTHOCTh areHTOB M MX XapaKTEPUCTHUK,
YTO MO3BOJISIET UCIIOJIB30BATh IJISI HUX Pa3TMYHbIE MO-
JIeJI TTIOBEJCHMUSI.

2. IIpsiMoe B3auMoeiicTBUe MEXIy areHTaMU, BV~
SI01IEee HA UX PEILCHUSI.

3. OrpaHuyeHHasl pallMOHaJIbHOCTb ar€HTOB.

OCHOBaHHBIE Ha 3TUX MPUHIUINAX areHT-OpUeH-
TUpoBaHHbIE Moxenu 3koHoMuKu (ACE) moryT ciy-
XHUTh CBOECTO POIa KOMITBIOTCPHBIMHU JTA00PaTOPUSIMK
JUTSL OLICHKY BJIWSTHUSI TIOJIMTUKYA Ha MaKPO3KOHOMM-
yeckylo auHamuky [20]. ACE-moxon mnpuMeHsieTcs
JIJIST MOJEJTUPOBAHUS HAJOroBoi [21], meHexXHO-Kpe-
OUTHOU [22, 23] 1 MakponpyAeHIMATbHON MOTUTUKA
[24, 25], a TakKe peryJMpoBaHus peiHKa Tpyaa [26].

B paszpaboraHHOi1 Mojenu TOProBbIX BOWH B3au-
MOJIeICTBME MEXy areHTaMu OIpeaesiseT HampaBlie-
HUE U CTPYKTYPY TOBapPHO-JACHEXHBIX TOTOKOB MEXIY
CTpaHaMy M UX U3MEHEHMWE MOJ BIWSIHHMEM Crpoca U
rocygapcTBeHHoOro peryaupoBaHus. I[lpeacraBieHHoe
B TaHHOW paboTe MccleqOBaHUE BBITIOJHEHO B COOT-
BETCTBUU CO CJICAYIOLIE METOOOJOTUEI:

1. BocmpousBeneHne B areHT-OPUEHTUPOBAHHOM
MOJIEJIN CYIIECTBYIOLIEH OTPACIeBON CTPYKTYpPHI KO-
HOMMK DacCMaTpPUMBaEeMbIX CTPaH U TOPTrOBBIX OTHO-
IIeHWA MeXXIy HUMHU (MOIEIMpOBaHNE «KaK eCTh»). B
HEINPEPHIBHO U3MEHSIOMIMXCS B JAHHBIA MOMEHT yC-
JIOBUSIX TIPENCTABJISIETCSI KOPPEKTHBIM YTOUHUTH, YTO
MOJ, CYIIECTBYIOIIEN CTPYKTYpOH MOHUMAETCS CTPYK-
Typa, CYLIECTBOBaBIIas M0 Hayaja cCIelonepauuu u
MOCJIeIOBABIINX 32 3TUM MEXIYHAPOIHBIX CAHKIIUA.

2. CocraBieHNe CIIeHApUEeB BHEIIHEIKOHOMUYE-
CKOW CUTyalluU, YYUTHIBAIOIIVE BBEICHHbIE U TIJIAHU-
PYyE€MBbIE TTAKEThl CAaHKIIUIA.

3. MogenupoBaHue CTPYKTYPHBIX W3MEHEHUN B
TOPTOBBIX OTHOILEHUSIX MEXIY CTpaHAMU B YCJIOBU-
sIX pa3pabOTaHHBIX CLICHAPUEB MPU JOMYIICHUN O He-
OrPaHUYEHHBIX UHBECTUIIMOHHBIX BOZMOXHOCTSIX Op-
TaHU3ALIUA.

4. OueHka 00beMa MHBECTULINH, TPEOYEMBbIX MIJI51 yBE-
JIMYEHUSI BBIITyCKa B TOCTPAIABIIMX OT CAaHKIIWI oTpac-
JISIX, HA OCHOBE BBIXOJHBIX TAHHBIX MOMIETMPOBAHUSI.

5. MoaenupoBaHue U3MEHEHUI B TOPTOBBIX OTHO-
LIEHUSIX B YCIIOBUSIX OTPAHUYEHHBIX MHBECTULIMOHHBIX
BO3MOXHOCTEM OpraHU3aliA U CTPaH.

2. CTpyKTypa Moaenu

HpI/IMCHeHI/IC arcHT-OPpUCHTUPOBAHHOI'O IIOoAXO04a
TMO3BOJISIET TOCTUYb BBICOKOW CTENEHU AETATU3aLUU
MOZEIN U OTPA3UTh B MOJIEJIM TOPTOBBIX BOMH MX IO-

CJICICTBUS IJIST OIOKETHOM CHCTEMBbI, IIPOM3BOICTBA,
3aHSATOCTH M JOXOAOB xXuteneit (puc. 1). Insa kaxnoit
CTpaHbI, paccMaTpUBAeMOIl B MOIEIU, BOCCO3IAET-
cs1 HaceJieHe B COOTBETCTBUHU C €r0 T0JIOBO3PaCTHOMN
cTpykTypoii. Co3maHHbIe areHThI->KUTEJIA YIaCTBYIOT B
npolieccax MpoM3BOICTBA (KaK COTPYAHMKU Ha pabo-
YUX MECTaX) ¥ TOTPEOICHMS TPOIYKIINHI, TIPON3BEICH-
HOM areHTaMK-OpraHU3aLASIMU.

Opranu3au B MOACIN SIBJISIOTCS YKPYITHEHHBI-
MU U MPEACTaBISIOT cOOOM TpyMIly opraHu3aluii om-
HOIt OTpacju B CTpaHe, [JIsl KOTOPBIX arperupyroTcst Ux
MoKa3aTeJu: 00beM BBIITyCKa, YHCIEHHOCTh paboumnx
MECT M 00bEM OCHOBHBIX CPEACTB, XapaKTepU3YIOIIN
IIPOU3BOJACTBEHHBIE MOIITHOCTH.

ToproBbie B3aMMOCBSI3M B MOJENU OIPEAETSIOTCS
4yepe3 CUCTEMY ITOCTAaBOK OPTaHU3AIIN T, TIPU 3TOM IKC-
TIOPTHBIE W MMITOPTHBIE TTOCTaBKU (DOPMUPYIOT MEX-
JlYHapOIHBI TOBapHBI oOMeH. [TocTaBKu B Mozenu
pa3nensoTCsl Ha TPY TUTIA:

¢ MPOMEXYTOYHbIE ITOCTABKM ChIPbsI, MaTepHasoB
U KOMIUIEKTYIOLIMX APYTUM OpraHU3aLusaM, I
yno0OcTBa JAJIbHEMIIIMX pacueToB DPa3AEssIIoTCs Ha
000pOTHBIE (HAMpPSIMYIO 3aBUCSIME OT OOBEMOB
BBINTYCKA) U BHEOOOPOTHBIE;

4 WHBECTUIIMOHHBIC MOCTABKA OCHOBHBIX CPEICTB, B
KOTOPBIX BBIIEISIOTCS OCHOBHBIE (3aKyIKa MallliH,
000pyaOBaHUS, 30aHUN U COOPYKEHUI) U IOMOJ-
HUTEJbHBIE (3aKYNKU MPOAYKIIMU TIPOYUX OTpac-
JIel, oTpaxkaeMble B OTYETHOCTY KaK MHBECTUIINM);
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¢ IIOCTaBKM KOHEYHOM IPOAYKIIMHU, IMOKYIIaTeISIMU
KOTOPOI SABJISTIOTCS ar€HTHI-XKUTEIH.

ITocTaBka KaXImoro TUIa MOXET OBITh peanun3o-
BaHHOM (B MpoIlIealleM Neproie) 1 MIaHOoBOH (pac-
CUUTAHHOW Ha chenywwmuin nepuon). I[lnaHoBbIe
MOCTaBKM HYXHBI [JIsI PETYyJUPOBAaHUS U pacyeTa
M3MEHEHUI B TOPTOBBIX OTHOILICHUSIX. s Kaxkmoit
MOCTaBKM 3aJaeTcsl MASHTU(UKATOP MOCTaBIIUKA U
TMoKyTaTesisi, 1ata, 00beM MOCTaBKHM, IIeHA TIPOIAXH
u okynku. [leHa mpomaxu 3agaeTcs B BATIOTE TOCY-
JapcTBa, B KOTOPOM HAaXOIMTCS areHT-MOCTaBIIUK,
6e3 HanoroB. LleHa MOKYNKU COCTOUT U3 LIEHHI MPO-
JaXKy, HAJIOTOB Ha MPOMaXW, HAJIOTOB Ha AKCTOPT U
UMIOPT (IJIsI MEXIYHAPOIHBIX ITOCTaBOK), U Tepe-
BOJIUTCSI B BaJIOTy TOCYIapCcTBa, B KOTOPOM Haxo-
JUTCS are€HT-TIOKYyTaTeNb.

locymapcTBa WMEIOT HAIMOHAIBHYIO BaTIOTY,
KypC KOTOpPOU 3amaeTcsl OTHOCUTENIBHO BaJlOT ApY-
rux ctpaH. BlomkeTHass cucTeMa KaXmaoro rocymap-
CTBa IOJy4YaeT JOXOAbl Yepe3 HAJIOTOBYIO CUCTEMY U
OCYIIIECTBIISICT PAcXOAbl, B TOM UMCJIC BBHITLJIAUYMBACT
MoCoOMsI HACEJICHUIO M CYOCUIWM OpraHM3allusM, a
Takke (PMHAHCUPYET TOCYAAPCTBEHHBIN CEKTOP 3KO-
HOMUKM. 71 TOCyTapCcTB Ha KaXKIBIA MOACITBLHBIN TO
CTPOUTCST OIOMXKET, KOTOPBIM BKITIOYAET JOXOMHYIO U
PacXOMHYIO YacTh, MPEACTABJICHHYIO B BUIE YKPYII-
HeHHBIX cTareit (maba. I). Taxxke DyHKIIUM TOCY-
IapCTBa B MOJEJIM IIPEAIoaraloT BBEICHNE OrpaHu-
YeHUI Ha UMIIOPT U 3KCIIOPT MPOAYKTOB HEKOTOPBIX
oTpaclieid.

PazpaboraHHasi Moaesib TOProBbIX BOMH paccma-
TpUBaeT IMHAMUKY TOPTOBBIX OTHOIIECHWI MEXIY psI-

Tabauya 1.
CrpyKkTypa 0101KeTa B MOJIeH
Hoxoppb! Pacxopp!
Hanoru Ha 3apnnary
OUHaHCUPOBaHNE

Hanoru Ha BHyTpeHHee
NpoN3BOACTBO

FOCYAPCTBEHHOTO CEKTOpa

Hanoru Ha akcnopt
Cybenaun Ha passuTne

HaLOHANBHON 3KOHOMUKM

Hanorv Ha umnopt

06cnyxmBaHmue

[0CYnapCTBEHHbIA 3aitm ;
rocyaapcTBEHHOMO 3aliMa

[po4me MoCTyNNeHMS Mpoyne pacxompl

JIoM cTpaH 1 ux oobenuHenuit: Poccueii, CIIIA, Ku-
TaeM, EBpomneiickuM COI030M M OCTajJbHbIM MUPOM
(puc. 2). ToBapHBIii 0OMEH MeXAYy CTpaHaAMM OIpee-
JISIeTCS, C OMHOM CTOPOHBI, TOTPEOHOCTIMU UX 3KO-
HOMMK, C IpYTO — AEUCTBYIOIIMMU CAHKIIMOHHBIMU
OrpaHMYEHMUSIMU Ha UMIIOPT U 3KCHOpPT. B cBeTe mo-
CJIETHUX COOBITHIA CTpaHBI B MOJENIM MOXHO pasie-
JINTb Ha TPU TPYIIITHL:

1. UHuLmMaTOphl 5KOHOMUYECKOI BOMHEI, KOTOPHIE
BBeJIM HauOoJjbllee KoaudecTBo caHkuuii: CIIHA u
EBpoco1o3 (Ha pucyunke 2 cneBa).

2. IMoacaHKLIMOHHBIE CTpaHbI C KPYITHOI 3KOHO-
MMKOI1: B IEpBYIO odepeab, Poccust, mpoTHB KOTOPOit
NEUCTBYET HAMOOJIbIlIEe KOJIUYECTBO OTPAaHUYEHUM,
a Takke Kwurail, 5KOHOMUYECKNE CAHKIIUM ITPOTHUB
kotoporo BeBesu CIIA c 2018 roma (Ha pucyuke 2
crpaBa).

3. OcranbpHOI MHUP, KOTOPHIN CIUTACTCS YCIOBHO-
HEUTPAJIbHOM YKPYITHEHHOM CTpaHOM B MOIEJIN, XOTSI
B HEro BXOISAT KaK CTpaHbl, KOTOpbIE TakXe BBEJU
caHKIMM TpoTuB Poccuu, Tak u cTpaHbl, He TIONAEP-
XKaBIIIME BBEACHME OTpaHWYCHMI, a TaKXKe CTPaHBI,
HaxoAsIIMecs Mo CAHKIIUSIMU 3allaTHBIX CTPaH.

IIporpamMMHasi CTpyKTypa areHT-OpMEHTHPOBaH-
HOW MOJENW TOPrOBBIX BOMH BKJIIOYAET aJTOPUTMBI
dopMHupoBaHUS HAceJeHMS W OpTaHU3aIMil, TUHA-
MUKW 3KOHOMUYECKOW Cpellbl U PEAIU3ALIMU CAHKIIW-
OHHBIX OTpaHUYeHUl. B miepBoii rpyrmnirie aaropuTMoB
MPOMCXOAUT CO3IaHKE MEPBOHAYATBHOTO TTOKOJEHUS
areHTOB-XUTeJIell, opraHu3auuii (C omnpeaeieHueM
00BEMOB BBIITyCKa, MOCTABOK, OCHOBHBIX CPEACTB) U
pabouyux MecT, Ha KOTOPBIX 3aKPEeruIsSIOTCSI areHThI-
Xutenu. JJlaHHbIe BOMPOCH MOAPOOHO PACCMOTPEHBI
B [27, 28]. BTopas rpyrimna anropuTMOB BKJIIOUAET pe-
AJIM3ALIMIO CIIEAYIOINX MTPOLIECCOB:

¢ IIPOM3BOACTBO: 3aKYIIKa CBHIPhSI, IPOU3BOICTBEH-
Has 3a7epXKa, OITOBas MPOoaaxka IMPOIYKIIUHN;

¢ notpebjieHMe: TOJyYeHUe 3apaOOTHOM IUIaThl U
MpHOOPETEHNE KOHEYHOM MPOAYKIIUN;

¢ (YHKLMU TOCYIApCTBEHHOTO YIIpaBJIeHUS: BhITLIA-
Ta MOcoOUi HaceleHU10, (PMHAHCUPOBaHUE Opra-
HU3aLMN roCcylapCTBEHHOTO CEKTOpa U MHBECTHU-
UM B HALMOHAJbHYI0 3KOHOMHUKY 4Yepe3 opra-
HU3allMUd CEeJIbCKOIo XO3sIMiCTBa, HOOBIBAIOIIEi U
oOpabaThIBaloIIei MPOMBILIJIEHHOCTH;

¢ U3MEHEHUE CUCTEMBbI ITOCTABOK B PE3YyJIbTATC BBE-
JC€HUS CAHKIIMOHHBIX OI‘paHM‘iCHMﬁ;

¢ pacyeT W MJIaHUpPOBaHUE HEOOXOAUMBIX MHBECTU-
18708
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Puc. 2. KoHuenTyanbHas CTpyKTypa areHT-0pUeHTUPOBAHHOM MOZENN TOPrOBbIX BOVH.

Peanu3zanus cobbITHIT B chepe MPOM3BOACTBA U TTO-
TpeOJIeHUS TIPOTYKIINUA B MOJEIN TOPTOBBIX BOITH pac-
cMmaTtpuBaloTcs B padote [12]; pyHKUMM OrOMKETHOMI
CHUCTEeMBI IpeacTaBeHbI B [29].

ToproBble OrpaHUYEHUST B MOJIEJIM PacCMaTpUBAIOT-
Cs1 ¢ IBYX CTOPOH: OTpaHUYEHUST Ha UMITOPT OTpeiesIeH-
HBIX BUIIOB TIPOMYKIIMM U3 PsSiia CTpaH U OTpaHWICHUS
Ha 3KCIIOPT B Ipyrue cTpaHbl. Kaxmoe orpaHnyeHue 3a-
JaeTcsl CIeAyouMM HabopOM TaHHBIX:

TR=<S,S8,t,i,r y>,
rae S, — cTpaHa B MOJIEJIH;

§, — cTpaHa — TOProBbIi MapTHep S ;

{ — TAN TOPTOBOTO OTHOIIEHUS, TOIBEPTAIOIINICS
OrpaHUYeHUSIM (UMIIOPT UJIN BKCIIOPT);

i — OTpacib, MPOIYKIINSI KOTOPOI IMOABEpraeTcs orpa-
HUYEHUSIM;

7 — BEJIWYMHA TOProOBOrO OrpaHUYEHUSI B HOJISIX
OTHOCUTEJILHO 00beMa TOPrOBBIX OTHOLIEHHIA B

MpeaLIECTBYIONIEM TIEPHOJIE;

y — MOIEIBHBI Tom, B KOTOPHIM OBLIO BBEACHO
TOPTrOBOE OTpaHUYEHUE.

11 KOPPEKTUPOBKM CYILECTBYIOLIEH CTPYKTYPbI
TOPTOBBIX OTHOILIEHUI B YCIOBUSIX BBEIECHUS HOBBIX
CaHKIUMUI MPOM3BOAUTCS OLIEHKA MOCTYITHOCTU HUM-
MOPTHBIX ITOCTABOK [IJIsSI OpraHM3alluii-MmoKymnaTeaei
W3 KaXI0M CTpaHBI ¥ OpraHU3allNii-IIOCTABIINKOB M3
CTpaH — TOProBbIX NapTHepoB. Eciu B paccmaTpuBa-
€MOIi TTape CTpaH M OTpaciy BBedeHbI HOBBIE Orpa-



HUYEHUSI, TO O0bEM IOCTABKM YMEHBIIAETCS, a pa3-
HUIIAa 3aHOCHUTCS B MAacCHB HEIOCTAIOIINX ITOCTABOK
10 OTpac/M nocTaBiuka. ITociae paccMoTpeHuUs Beex
CTpaH MOCTAaBIIMKOB C(HOPMUPOBAHHBIM MACCHB He-
JNOCTAIOIINX TTOCTaBOK pacIpeielisIeTcs] MeXIy OTe-
YECTBEHHBIMU IMOCTABIIMKAMM M IOCTABIIMKAMM M3
CTpaH, KOTOPBIE HE BBONWJIM TOPTOBBIX OTpaHU4YE-
Huii. bojee Moapo6GHO aaropuT™M peaau3ali TOpro-
BBIX OTpaHMYCHUI mpenctasicH B [12]. Peammzanmsa
JAHHOTO aJITOPUTMA IMIPUBOIUT K N3MEHEHUIO ITPOIasK
M BBIIyCKAa OpraHM3alluii U3 CTpaH, BOBJIEUYCHHBIX B
TOPIOBYIO BOIIHY, 1 YBEJIUYEHUIO TOPIOBOrO IIOTOKA C
JIPYKeCTBEHHBIMU W HEUTPAJTbHBIMH CTpaHAMMU.

3. MoaenupoBaHue
JUHAMMKH MHBECTHIINIA

IInaHnupoBaHue HEOOXONMMBIX MHBECTULIMM Op-
TaHM3alWN CKJIaIBIBacTCS M3 PETYISIPHBIX 3aTpaT Ha
noanepxaHue ¢oHga ocHoBHBIX cpeactB (OC) u 3a-
TpaT Ha yBEJIWYEHUE IIPOM3BOICTBCHHBIX MOIITHO-
CcTeil B COOTBETCTBUM C OXHMAACMOUN TMHAMUKON BBI-
MmycKa NpoayKuuu (puc. 3). 3aTpaThl Ha TOAIEPKaHUE
¢oHIAa OCHOBHBIX CPEICTB IIPEAIIONIATAIOTCS PAaBHEI-
MU aMOPTH3aIIMOHHBIM OTYHUCIICHUSIM [A, N3BECTHBIM
W3 CTaTUCTUKU TI0 CTpaHaM M oTpacisiM. JJIs olleHKU
3aTpaT Ha YBEJIMUCHUE ITTPOU3BOICTBEHHBIX MOIIHO-
CTeil UCIOJIb3YIOTCS TaHHbIE O CTOMMOCTH OCHOBHBIX
CpEICTB OpTaHU3AIM OTpaciu [ B cTpaHe j E ,’ . B pe-
3yJIbTaTe pabOTHI ONMMCAHHBIX BEINIE aJITOPUTMOB KOpP-
PEKTUPOBKU OOBEMOB MPOAAX ISl KaXIOW OpraHu-
3allUM U3BeCTeH KOB3(MOUIIMEHT pocTa BbIlycka K Vf .
O0beM MHBECTULIMI AJIs1 paclliMpeHus] TPOMU3BOACTBA
paccUMTHIBAETCS KaK:

IP(t+1)! = E!- KV,
rae 1P(t+l)'1.’ — WHBECTULWHU B PACIIUPEHUE TMPOU3-

BojacTBa B Iiepuome (1 +1).

KoadduiimeHT pocta MHBECTULIMIT OopraHuU3aliu B
CleAyIoleM Mepuojie PAaCCUUTHIBAETCSI OTHOCUTEIbHO
MHBECTULIMIA TEKYILIETO Iepuoa t:

IP(t+ 1)) +IA(t + 1)/
IP(t)) +IA(t),

KI(t+1)/ =

rnie KI(t+1)] — xo3pdULNEHT pocTa WHBECTULINUIA
OpraHMU3aly OTPACIIU [ B CTPaHE j B TIEPUOJIE f;

TA(t ){, IA(t + 1)/ — aMOPTM3aLMOHHBIE OTYMCIIEHHUS B
nepuonax tu (¢t +1);

IP(t ){ — UHBECTULIMU B pacllIMpeHUe MPOU3BOACTBA B
repuome 7.

v

Paccuutatb amoptusaumo 0C

v

4>< [InA KaXxa0i opraHu3aLm H

PaccyuTaTh 06bEM UHBECTULINNA
LNS paclUnpeHns Npon3BoLCcTBa

v

Paccuntatb KoathduumeHT pocta nusectuuuii Kl

v

CkoppekTpoBaThb NnaH N0CTaBoK
no kaxaomy Tuny 0C

v

YBenun4untb noctaeky B Kl pa3

v

v

OLeHUTb M3MEeHeHNe Npofax

v

CKoppeKTMPOBaTL MNaH MPOMEXYTOUHbIX
MOCTABOKY KO OpraHun3aunn-nocTaBLinka

v

[NepecymntaTb 06LEM NOCTABKM

—><J1m1 KaX a0/ opraHusauun-nocrasiymka 0C >

Y

_ [Ins Kaxaoro nocrasLuka

MPOMEXYTOYHOI NPOAYKLMY

v

OuEHMTb M3MEHEHNe npojaax nocraBLUnKa

Y opraHusaumm-
MOCTABLLMKA CTb CBOU
MOCTaBLUMKN?

na

v

CKOpPeKTMPOBaTh MnaH

OMTOBbIX NOCTABOK Y K0/
OpraHu3auun-nocTasLLmMKa

v

MepecunuTatb 06beM NOCTaBKM

Puc. 3. AnroputM pacyeta UHBECTULA.




B cooTBeTCcTBUM € paccunTaHHBIM KO3 UILIMEHTOM
KI(t+1)] xoppekTupyercss IUIaH HWHBECTULIMOHHBIX
MOCTaBOK OpTraHM3alluii, 3aTeM IIPOMCXOOUT ITOCIIe-
IoBaTebHAs 00paboTKa OpraHM3aIii-IIOCTaBII-
KOB, B paMKax KOTOPOil KOPPEeKTHUPYIOTCS 3HAUEHUS
X TIpOmaXX M OOOPOTHEIX MOCTaBOK. Ilopsimok mpo-
BEPKM OPTraHU3allMi-TTIOCTAaBIINKOB OIPEHCISICTCS UX
OTpACJIeBOI TPUHAMJICKHOCTBIO: CHavyajia OpraHu3a-
WU, TIPOU3BOAIINE KOHEUHYIO TPOAYKIINIO (JIeTKast
MPOMBILIJIEHHOCTD), 3aTeM TPOMEXYTOUHYIO (TIpOM3-
BOICTBO TOIUIMBA, MaTepUajOB M XUMHUUYECKHX IIPO-
IYKTOB), U B KOHIIE — ChIpbe (CEIbCKOE XO3SIUCTBO U
MOOBIBAIOIIAS TIPOMBIIIICHHOCTBD).

[ns BBIXOIA alTOpUTMa W3 PEKYPCUM IlepecdeTa
B3aMMHBIX TTIOCTAaBOK B MOJIE/Ib BBOIMUTCS IOITYyIIEHUE,
pazmessroliee 000POTHRIE (3aBUCSIIINE OT 00beMa BhI-
MyCcKa) ¥ BHEOOOPOTHEIC MPOMEKYTOUHEIC ITOCTAaBKH
110 OTPACJISIM TIOCTABIIMKOB U ToKymareseid. [locras-
KU pa3fensitoTcs TaAKUM 00pa3oM, UYTOObI B TEpPMUHAIb-
HBIX OTPACJISIX aJirOprUTMa (CEIBCKOM XO3SMCTBE U 1O-
OBIBAIOIIEH TTPOMBIIIJICHHOCTH) BCE IIPOMEXKYTOUHBIC
MOCTaBKU ObLIM BHEOOOPOTHBIMHU. DTO NOIYIIEHUE
TO3BOJISIET M30eXKaTh 3allMKIMBAHMS aJITOPUTMA, II0-
CKOJIbKY TTOCJIEAHUMU 00pabaThIBAlOTCSl OpraHu3aluu
OTpaciieil, KOTOpble HEe HYXIAIOTCS B KOPPEKTUPOBKE
00OPOTHEIX TIOCTABOK CHIPhSI M3 IPYTHX OTpaciiei pu
W3MEHEHUH BhIITyCKa.

4. Ucxonusie 1aHHbIE

HNHbopMaimoHHOE HAMNOJHEHHE areHT-OpUEeHTH-
POBaHHOI MOJEIN TOPTOBBIX BOMH OCYIIECTBIISIETCS
Ha OCHOBE HAHHBIX OMUIIMATBHBIX CTATUCTUYECKUX
BeIOMCTB: Bcepoccuiickoit C1yX0bl ToCy1apcTBEHHOM
cratuctuku [30], Bropo 3KOHOMMYECKOIro aHaiu3a
CHIA [31], HaumonanwHoro 61opo cratuctnku KHP
[32] u EBpocrtata [33], a Takke BcemupHoro 6aHka
[34]. Bo Bcex mpencTaBIeHHBIX UCTOYHUKAX JOCTYITHBI
BBIOOPKM TT10 KJTIOUEBEIM ITapaMeTpaM M UX BBITPY3Ka B
¢dopmare nokymeHtoB Excel, 3a uckmouenmem Haru-
oHajibHOTO O10pO crarucTuku KHP, kotopoe my6nu-
KyeT CTaTUCTUYECKUE €XETOMHUKU B BUIE KapTUHOK
COOTBETCTBYIOIINX CTPAHMII.

HauGonbliinyto cI0XXHOCTh Ha 3Tane MHGOPMALIUOH-
HOTO HATOJHEHUSI MOJEU MPeACTABISIET COOp U YHU-
(bukansg maHHBIX O XO3SAUCTBEHHBIX B3aUMOCBSI3SIX
opraHu3alrii B pa3HbIX CTpaHaX, B TOM YWCJIE MEXO-
TpacjeBbIX TOCTaBKaxX, UMIIOPTE W 3KCIOPTE pa3ind-
HBIX BUIOB TPOAYyKIMU. HezaMeHUMBIM MCTOUHMKOM
TaKMX JAHHBIX SIBJISIIOTCS TaOJMIBI <«3aTpaThbl-BbI-
IMyCK», KOTOPbIE IMyOTUKYIOTCS IUIsl KaXIOW U3 CTpaH,

mmpenctaBieHABIX B Moxenu (Poccmst, Kurait, CIIIA),
a Takxke cTpaH EBpormeiickoro corosa, paccMaTpuBa-
eMBIX KaK emuHoe Iiejioe. B mcroab3oBaHnm opuim-
aJIbHBIX TaOJMILI «3aTpaThl BBIMYCK» ST (DOPMUPO-
BaHWUS TaOJMII WCXOOHBIX OAHHBIX MOICITMPOBAHMUS
CYILIECTBYIOT IB€ TPYAHOCTU. Bo-TIepBBIX, OTpacieBbie
KJ1accuUKaTOPHI, TpUMeHsIeMbIe TSI (POPMUPOBAHMS
Ta0JIUII MEXOTPACIeBOTo OallaHca, OTIIMIAIOTCS B pa3-
JIMYHBIX CTpaHaX, M MTOTOMY HEBO3MOXKHO TIPSIMOE CO-
IIOCTaBJICHNE OTpaciieil m mpoaykToB. Ilpm mocTaTou-
HO 0OJIBLIOM CXOACTBE KjlaccugukaTopoB EBpocotosa
(63 otpaciu) u Poccun (60 oTpacieit), 3HauMTeIbHbBIE
otanuust oT Hux umerotr CIIA (71 otpacab) u Kurait
(17 orpacneit). [Ins peuieHUs: 3Toil mpobieMbl B MO-
nenu co3marorcsa 11 yKpyNMHEHHBIX OTpacieil, Kax-
ITast U3 KOTOPHIX COOTBETCTBYET OMHOU MM HECKOJb-
KHAM OTpacisiM M3 MEXOTpPacJeBbIX OaJlaHCOB CTpaH
(maba. 2). Takxke oTpaciiv MOJAEIU COMOCTABIISIIOTCS CO
CTaHAAPTHOI MEXIyHapOJHON TOProBOM Kiaccudu-
kauuu (SITC) nns arperupoBaHus JaHHBIX 00 UMIIOP-
T€ 1 KCIIOPTE CTPaH.

Bo-BTOpBIX, OTIMYAIOTCS BpEeMEHHBIC ITEPUOIBI,
3a KOTOpBIE MPEACTaBACHBI TaOIUIIBI MeXOoTpacie-
BOro OayiaHca: JJIsl BCEX CTpaH JOCTYITHBI JaHHbIE 3a
2019 rox, 3a nckioueHueM Kurasi, 1151 KOTOporo 1o-
CJIeTHUE TaOJIMIIBI «3aTPaThI-BBIMYCK» OTHOCSTCS K
2017 roxy. YToOBl 0OGeCeYnTh MCITOJIb30BaHUE HaW-
OoJiee akTyaJlbHOI MH(bOpPMAIMU IO BCEM CTpaHaM,
TMTAaHHBIC O BBIITYCKE M ITOCTAaBKaX OTpaciieil aKTyaaTn3n-
pytoTtcs no 2019 rona ¢ ucnonb3oBaHUeM Ko3bduUII-
eHtoB pocta BBII Kutas, npeactaBieHHBIX Ha caiite
BcemupHoro 6anka [34]:

2019

n m
= R
ak/ - Zzaij 2017

va
o Vg

rae k — yKpyIHeHHasi OTpaciib B MOJIC/IU, BKIIIOYAKOIast
psia oTpaciieil 3KOHOMUKM § = 1, #;

| — yKpynmHeHHasl OoTpacjib B MOJEJM, BKJIIOYaoIias
psII oTpaciieil 5SKOHOMUKH j = 1,m;

a,, — TIOCTaBK1 OpraHM3alluy YKPYITHEHHOM oTpac/u k
y OpraHM3aluy YKPYyIIHEHHO! oTpaciu /;

aij — INOCTaBKM OTpacC/in [ 'y opraHm3alun oTpaciin j 1o

JaHHBIM ME2XKO0TpPacCJIEBOTO 6ancha;

va*” u va*" — noGasneHHas cTOMMOCTb OTpAciI i B

2017 n 2019 romy COOTBETCTBEHHO.

BBII ocTanbHOro Mupa pacCuMTHIBAETCS HA OCHOBE
naHHbIX BcemupHoro 0aHkKa KakK pa3HMLA MEXIY
rmo6aneHbiM BBIT (87 TpiaH posutapoB) u BBII crpaH,
paccMaTpuBacMbIX B Momenu (52,3 TpJIH MOJUIApOB).



JloGaByieHHAS] CTOMMOCTDb YKPYNHEHHBIX 0TpACJIeid B PA3IMIHBIX CTPAHAX,
B €IMHUIAX HAMOHAJIbHOW BAJIIOTHI

Tabauuya 2.

Crpana
0Thacnk & MoenH PO, CLUA, EC, Kuraii, | OcTanbHoil Mup,
Mnpa py6. | mnpagonn. | MApA eBpo | MApA oaHei MNpA ponn.

CenbCKoe X035iACTBO, NPOU3BOACTBO NPOAYKTOB MUTAHNS 5865,7 4413 5118 10755,6 4015,6
Jl06bI4a None3HbIX NCKOMaeMbIX 126225 2933 422 31941 1192,5
MpoK3BOACTBO TON/MBA 2545 157,4 60,6 2486,1 928,2
[0CYnapCTBEHHbIN CEKTOP 13827,5 4522,7 1384,8 89476 3340,6
XUMINYECKOE NPOM3BOACTBO 2080,6 534 4332 4586,8 1712,5
Mpon3BOACTBO MATEPUANOB 39939 383,8 3931 3831,9 1430,6
Mpon3BOACTBO 060PYA0BAHMS U TPAHCNOPTA 3166,9 860,4 874,9 7558,7 2822
Jlerkast npombILLNEHHOCTb 4329 136,8 168 3983,9 1487,4
Yenyru 35350,8 10503,9 8275,7 27388,2 10225,3
Toproens 127378 1934,9 1642,4 13941,8 5205,1
CtpouTenscteo 5340,6 890,6 852,1 6241,6 2330,3

Wtoro B HaunoHanbHoW BanioTe 97964,2 20659,1 14638,8 92916,3 34690,1

Wroro B mnpa ponn. CLLA 1687 206591 15689 14280 34690,1

PaccuntaHo aBTopom Ha ocHose faHHbIx PCIC, Bropo akoHommyeckoro aHanuaa CLLIA, EBpocTara, HaunoHansHoro 6topo cratuctiku KHP u BcemmpHoro

0aHKa.

OTpaciieByl0 CTPYKTypy S3KOHOMUKHU OCTaJIbHOIO MHUpa
CUMTAEM AHAJIOTUYHOM KUTAMCKOM, KOTOpas SIBJISIETCS
caMoOil KpYITHOM Cpead pa3BUBAIOIIMXCS CTPaH.
Pe3ynbraThl TIpOBEIEHHBIX pPAacUeTOB IIPEACTABICHEI
B mabauye 1. WHdopmauuss 00 UMEOLIUXCI Y
OpraHM3allfii OCHOBHBIX CPEICTBaX, MX aMOPTU3AINU
1 BBOJIE B 9KCIUIyaTALIMIO HOBBIX TAKXKE IIPUBOIUTCS K
BUILYy YKPYITHEHHBIX OTpacyieil Monesu (maba. 3).

5. Cuenapumn

J10 2020 roga rpu IOCTPOSHUM IMPOTHO30B Pa3BUTUS
3KOHOMUKHU Poccuu B KauecTBE OCHOBHBIX CIIEHAPHBIX
MapaMeTpoOB yYUTHhIBaJach lieHa Ha HedTh «FOpajc»,
Kypc pyousst k gosutapy CIIA, uHbasLus, JuHaMuKa
BBII, sxcniopT 1 umMnopt ToBapoB [35]; mpu 3ToM Tpa-
MUIIMOHHBIMU (DAKTOpaMM pUCKA CUUTATUCH CHUXKE-
HUE [IeHbl HA 9HEPTOHOCUTENN U CHIDKEHUE Kypca py-
67151 oTHOIIEHUIO K noJimapy CIIIA.

Cepbe3Hble KOPPEKTUPOBKU B (hOpMUPOBAHUE TIPO-
THO3HBIX CIICHAPMEB BHEC/IA MAHAEMUST KOPOHABHpYyCa,
B CBSI3M C KOTOPOI BO3HUKIIM TaKME TPYTHOCTH KakK 3a-
MeIJICHUE MUPOBOI 5KOHOMUWKU; CHIDKEHME CIIpOoca Ha
ChIpbE, TOBAPHI U YCIIYTU; MaJIcHUE B TOPTOBJIE, TYpU3ME,
chepe obmecTBeHHOro MuTaHus. CoxpaHeHUE U BBelIe-
HHE STAICMUOJIOTMYECKIX OTPAHUYCHUI CTaJI0 HOBBIM
(akTOpOM pUCKa B MUPOBOK SKOHOMUKE, BIUSIONIUM
Ha 00bEM U CTPYKTYPY KOHEUHOTO CIIpoca U, KakK Cle-
CTBHUE, Ha BBIIYCK U 3aHITOCTD B psilie oTpacieii. B aTom
KOHTEKCTE OBLIN pa3pabOTaHbI IBa CIICHAPHS: OITTMM-
CTUYECKUI, TIPEIoaralolivii CTabUIu3aluio 3Mue-
MMOJIOTUYECKON OOCTaHOBKM, U IMECCUMUCTUYECCKUI,
IPU KOTOPOM PETYJISIPHO TTOBTOPSIFOTCSI BCILICCKM 3a-
060JIeBacMOCTH, OOYCJIOBIMBAIONINE BBEICHUE HOBBIX
orpannyeHuit [12]. B HacTosiimii MOMEHT 6osiee Bepo-
SITHBIM TIPEJCTaBISIETCS KOHCePBAaTUBHBIN SMUIEMUO-
JIOTMYECKUI CLIEHApUii, B paMKaX KOTOPOro ITOBTOpE-
HHE BOJIH KOPOHABUPYCHOIN WMHGEKIINY HE ITPUBOIUAT



Tabauya 3.

HNudopmanus 06 0CHOBHBIX CPeICTBAX opraHu3anuii B Poccun

Ovpacns & moge Crouwocrs, 06 Baon 0C, Awoprisaiin O,
(CenbCKoe X03ACTBO, NPON3BOACTBO MPOAYKTOB NUTAHNS 99481 1045,2 408,8
[lo6b14a nonesHbIx MCKOMaemblx 297749 3085,4 11151
Mpon3BOACTBO TOMNNBA 3532,9 340,7 237,3
[0CYnapCTBEHHBIN CEKTOp 23560,3 1348,3 28479
Xumin4eckoe Npou3BoACTBO 3460,8 333,7 255
Mpon3BOACTBO MATEPNANOB 6388,7 616,1 420,7
Mpon3B0ACTBO 060PYA0BAHMA 1 TPAHCNOPTA 5289,8 510,1 4829
Jlerkas npombILLNEHHOCTb 744 718 70,1
Yenyru 258369,6 14136,8 6005,5
Toproens 5567,8 560,9 2288,7
CTpoutensCcTBo 3094,1 4599 138,2
Wroro: 349731 22508,9 14270,2

PaccuutaHo aBTopom Ha 0CcHOBE AaHHbIX PCIC.

K I[aJ'[LHCﬁHJCMy 3aMCIJICHUIO MI/IpOBOI‘/JI 3KOHOMUKH, a
BBOJAMMbIC SITMACMHUOJJIOINMYCCKMUEC OTrpaHUYCHMA 3aTpa-
TMBalOT JIMIIb OTACJIbHBIC PETMOHDI.

ITocne Havama BoeHHOU crmenonepauuu Poccuu
Ha YkpauHe (OopMUpOBaHUE TMPOTHO3HBIX CLICHAPU-
€B MUPOBOI SKOHOMUKM CTaJO ele 0osiee CIOXHOMN
3amaveit. Co croponsl CIIA u EBpocoroza BBoadTCS
OecrnpelieIeHTHbIE CAaHKUWU, TMOCIEACTBUSI KOTOPBIX
3aTparuBaloT He Tojibko Poccuio, a Bech Mup. HabGmio-
JaeMble B ITOCJTEIHUE MeCSIbl SIBJIEHUs ITOKa3bIBa-
10T HEOOXOIMMOCTb HE TOJIBKO pacCMaTpUBaTh HOBbBIE
(akTOphI pUCKa JII POCCUMCKON U MUPOBOI SKOHO-
MMKU, HO TAKXK€E UX HOBble KOMOUHAIMU, B YACTHOCTH,
Kypc pyOJsl ToKa3an yCTOMYMBOCTb, KOTOpAasi He Ha-
Osromanach paHee B KpU3MCHbIe nepuoabl. [Tpu stom
OIHUM M3 3HaYMMBbIX (PAaKTOPOB PUCKA OCTAETCS WH-
simst, KoTopast BO3HUKIIA Ha (DOHE KONeOaHU Kyp-
ca py0Jisi, OIHAKO TOCJe ero CTabuIn3alluy 1LIeHbl He
BEPHYJMCH K TMEPBOHAYATBLHOMY YPOBHIO YK€ B CUITY
JABJIEHUSI CO CTOPOHBI MPEJIOKEHUS: Pa3pbIB MEXIY-
HapOIHBIX LIEMOYEK MOCTABOK U OXUAAEMbIU AeUITUT
Pa3TMYHBIX TOBAPOB M KOMILUIEKTYIOIINX.

W3 nepeynciieHHBIX YCIOBUIA B paMKaxX pacyeToB Ha
areHT-OpMEeHTUPOBAHHOM MOJIENIN TOPIOBHIX BOMH B
Ka4yeCTBe CLICHApPHBIX MapaMeTPOB YYMTHIBACTCSI KypC
py6us k nonnapy CIIA, nuHaMuKa 1ieH Ha 9HEProHO-
cuTenn U oxunaeMas nHGIALKUSA. B KOHTEKCTe moJiu-
TUYECKOM CUTYaLIUU MIPEAIaraeTcsl TpU CLieHapHsI:

1. VYxecrouenue cankuuit CIIA u EBpocorosa
BILIOTh 10 OFPaHUYEHUSI KX TOProBoro oomeHa ¢ Poc-
cueit Ha 70—90%.

2. CoxpaHeHHe CAaHKLUI CO CHUKEHUEM TOPrOBOI0
oOMeHa ¢ HeIpy>KeCTBeHHbIMU cTpaHamu Ha 40—60%.

3. YactmyHoe cMmardeHue caHkuuii 1o 20—30% ot
o0beMa UMITOPTa-3KCITOPTAa.

IMpennaraemble 3HAaYeHMS] CIEHApHBIX Mapame-
TPOB TIpeNCTaBIeHbl B mabauue 4. MUpOBBIE IIEHBI
Ha SHEPTOHOCUTEU HAXOISATCSl B MPSIMOUl KOppesi-
LMY C BBOOIMMBIMU CAHKUMSIMU, TMOCKOJBKY PacTyT
Ha (doHe neduinTa U yIopoXaHUs JOTUCTUKU, TIPU
9TOM B Cllyyae y>XECTOUYEHUsSI CAHKIIMUA CHUXAETCS
1IeHa, o KoTopoll Poccust MoXeT X nmpoaaBaTh, 4TO
00YCJIOBJIEHO OTpaHWYEHUEM YHMCJia BOBMOXHBIX T10-
kymareneii. HecMoTpst Ha TO, 4TO MepbI, IPEANTPUHU-



maeMble bankoM Poccuu misi crabunmsaunuu Kypca
pyosis, moKa3anu cBoto 3POEKTUBHOCTD, AJIs1 MPOBE-
JIEHUsI PacyeTOB B YCIIOBUSIX COXpaHEHUS U YXKECTO-
YEeHUs CAaHKIMUN MPUHUMAETCS MPOTHO3HBINA Kypc 75
u 90 pybuseit 3a mojanap cooTBeTcTBeHHO. Eciu Kypc
pyOJIsI TTIOKaXeT CBOIO CTAOMIBLHOCTD B JOJTOCPOYHOM
MEePCIIEKTUBE, TO CIICHAPUU COXPAaHECHUS U YKECTOUEe-
HUS CaHKIMHI TTOTPeOYIOT KOPPEKTUPOBKU 3TOTO Ma-
pameTpa.

OrpaHuyeHnEe TOPTOBOro oOMeHa MeXIy CTpaHaMU
3amaeTcsd B BUIE OTpaHWYCHUN HA UMIIOPT M OKCIIOPT
B MPOILIEHTaX OT UX 00beMa B MPEAIICCTBYIOIIEM TOIY
(B mabauye 4 — B mipolieHTax oT 3HaueHuii 2021 roga).
Hunamuka BBII cTtpan u o0beMbl MEXIyHApOTHOM
TOPTOBJIM PACCUYUTHIBAIOTCS IO pe3yabTaTaM BBIXOMI-
HBIX JaHHBIX MOJETMPOBAHUSI.

6. Pe3yibTaThl M 00CYyXKIEHNE

ATEHT-OpMEHTHUPOBAaHHAsl  MOIEJb  TOPTOBBIX
BOIH OBIJIa IPOTPaMMHO peajim3oBaHa Ha si3bike C#
MicrosoftVisualStudio Ha ocHOBe pa3pabOTaHHBIX ajl-
roputMoB. BEIOOp IMporpaMMHOTO cpelicTBa 00YCI0B-
JIeH HeOoOXOAMMOCTbIO pabOThl C OOJBIIUM OOBEMOM
JMAHHBIX U CBSI3aHHOU C 3TUM ONTHUMHU3aIAel mpolie-
oyp 1 GyHKLMI, 4TO 3aTPYAHUTENBHO B CTAaHJAPTHBIX
cpemax MoACIMpoBaHMs. MacmuTabnupoBaHUE MOZE-
JIn ObLITO 3aoXeHo Ha ypoBHe 1:10000, Takum obpa-
30M Bcero 0Obl10 co3maHo nopsinka 800000 areHTOB-
xwuteneit B At crpanax (Poccus, CIIA, Kurait) n
nx oobenuHeHusx (EC u yKpynmHEHHBI OCTalbHOM
mup). UHpopmamoHHoe obecrieueHrue Moaeau hop-
MUpYeTCs B BUe 0a3bl JAHHBIX HA OCHOBE MCXOTHBIX
JaHHBIX, 3arpyxkaembix B (opmare Excel (mopsmok
npeodpa3oBaHUs CTATUCTUYECKMX MAHHBIX pas3iuy-
HBIX CTpaH K obmeMy (opMary pacCMOTPEeH B COOT-
BETCTBYIOLLIEM paszfese). YnpanieHue 0a30i JaHHBIX
MOJIEJIA TOPTOBBIX BOMH OCYILECTBISIETCS C TIOMOILBIO

CYB/ PostgreSQL. CiieHapHBIC ITapaMeTpPBl TaKXKe
3arpyaloTcsl U3 TaOJIUIIbI, TIPU 3TOM IepeycTaHaB-
JIMBAIOTCS COOTBETCTBYIOIIME TTapaMeTPhl MOJIEIUPO-
BaHUS (MHQISLMSA, TOPrOBble OTpaHUYEHUIN MEXAY
CTpaHaMM, KypChI BaJIIOT).

Llenblo mpoBemeHUsI pacyeTOB Ha pa3pabOTaHHOM
MOIENA SIBJISIETCSI He CTOJIBKO IOCTPOSHHE ITPOTHO30B
ITUHAMUKN 3KOHOMUM Poccuu, 4To sIBIIsIeTcs KpaliHe
CJIOXXHOM 3afayeil B TEKYIIUX YCJIOBUSIX, CKOJIBKO aHa-
JIU3 CLIEHAPHBIX OTKJIOHEHUM MPH pa3IMYHOM BO3MOX-
HOM COYETAaHWM BHEITHMX (DAKTOPOB M YIIPABJISIIOIINX
BosmetictBuii. [lepBast ceprst 3KCITEPUMEHTOB COCTOSI-
Jla U3 TpeX pacyeToB, HAMpPaBJIEHHbIX HA MOJEINPOBa-
HUE CTPYKTYPHBIX U3MEHEHUIT B TOPTOBBIX OTHOILIEHUSIX
MEXIy CTpaHaMM M BO3pacTalollell IOTPeOHOCTU POc-
CHUICKOM 3KOHOMUKHM B MHBECTHUIIMSIX B UMITIOPTO3aMe-
maromue mpoekThl. CorjaacHoO 3ajlOXeHHBIM ClIeHap-
HBIM TTapaMeTpaM, TOProBblii 000poT Mexay Poccueit u
zanagHbiMu ctpaHamu (CIHA u EC) B rogoBom ucuuc-
nenuu cHxaetcs Ha 30%, 50% u 80% npu cMsr4eHuu,
COXpPaHCHUM W YKECTOUCHUM CAHKILMI COOTBETCTBEH-
HO, YTO YaCTUIHO KOMITEHCUPYETCS B JEHEKHOM BBIpa-
SKCHHH 32 CUET TTOBHIIeHN IIeH. Ha 0CHOBE BBIXOIHBIX
JAHHBIX TEPBOM CEpUM SKCIIEPUMEHTOB ITPOBOIUTCS
olieHKa o0beMa MHBECTULIMI, TpeOyeMbIX IJisI YBEJIM-
YeHMS BBHITYyCKa B ITOCTPAmaBIINX OT CAHKIIMIA OTpac-
JIIX, TIpPAYEM B pacyeT IPUHUMAETCS CTOMMOCTh BBOIA
B BKCIUTyaTallli0 HOBBIX UMITOPTO3aMeIAIOIINX IPOU3-
BOJICTB M MCKJIIOYAIOTCS 3aTpaThl Ha moaaepxkaHue (hoH-
Jla OCHOBHBIX CPEICTB OpraHM3allMil (aMOPTU3AIINOH-
HblE€ OTYMCIIEHUSI) U €XErofHble OHOIXETHBIE 3aTpaThl
Ha HallMOHAJbHYIO0 3KOHOMUKY. ITojydeHHbIe OLEeHKU
JUTSL pa3JIMYHBIX CLIEHAPUEB MIPEACTaBICHBI B mabauye 5.

Bo BTOpOii cepuu pacyeToB MPOBOAMJIACH OLIEHKA
BIUSIHUST 00BEMOB WHBECTMPOBAHUSI Ha 3KOHOMMYE-
cKyto curtyaumio B Poccum. [I71s1 3TOTO B paMKax Kaxk-
JIOTO CLIEHApHsI OBUIO PpacCMOTPEHO IIIeCTh BapHAHTOB

Tabauya 4.

CrueHapHbIe TApaMeETPBI

Cuenapuit

CueHapHbIil napameTp

YXecToueHne CaHKuui

CoxpaHeHne CaHKuui CMAryeHne caHkumi

[HammKa MUPOBbIX LigH HA 3HEProHocuTenu, % -20 15 20
Kypc py6bns k gonnapy CLUA 90 75 60
OrpaHuyenine Toprooro obmeHa Poccun 80 50 30

C HEAPYXECTBEHHLIMU CTPaHaMK, %




Tabauya 5.

HOTpeﬁHOCTL skoHOMUKH Poccun B JONMOJHUTEJIbHBIX HHBECTUIIUAX
B 2022 romy, mupa. pyo.

MapameTp

CueHapuii 1 CueHapuii 2 CueHapuii 3

006BEM [ONONHUTENbHBIX UHBECTULIAN

183 300 453

WHBECTULIMOHHON MOJUTUKU, Tae BapuaHT Nel mpen-
IojIaraecT OTCYTCTBHE OITOJTHUTEIBHBIX WHBECTUIIHI
JUTSL pealli3aliiy IporpaMM UMIIOPTO3aMelleHUs, a Ba-
puaHT Ne6 — MHBECTUPOBaHKE BCeil HEOOXOAMMOIA pac-
YETHOU CyMMBI, IIpeAcTaBAeHHOM B mabauye 5. [Tpome-
>KYTOYHbBIE BAPUAHTHI OTPAXKAIOT BAPUAHTHI YACTUYHOIO
TIOTTOTHUTENIbHOrO nHBecthpoBanus: 20, 40, 60 u 80
MPOLIEHTOB OT HEOOXOIUMOM PACYETHOI CYMMBI B KaX-
JTOM CIICHApHU.

IIpencraBieHHbIE Ha pucyHke 4 TpacUKU OTpaxKaloT
pe3yIbTaThl IIPOBEACHHBIX 18 3KCIIEpPMMEHTOB, B Ka-
YeCTBE BBIXOJHBIX JAHHBIX KOTOPBIX pacCMaTpUBAICS
nporHo3 auHamuku BBIT Poccuu B Tekylem romy oT-
HOCHUTeJIbHO 3HauyeHMii 6a3oBoro 2021 rogma. AHanu3s
pe3yabTaTOB BTOPOI CEPUM DKCIIEPUMEHTOB MOKa3hI-
BaeT, YTO BJIMSIHME WHBECTULMI Ha auHamuky BBII
TeM CWJIbHEE, YeM KeCTYe BBOAMMBIC CAHKIIMOHHBIC
OrpaHUYEHMsI CO CTOPOHBI 3aMaaHbIX CTPaH.

KpuTtnuecku BaxkHOe 3HAUCHUE YBEJIMUEHUE UHBE-
CTULIMI pUOOpeTaeT B yCIoBUSIX clieHapust N3 (yxke-
CTOYEHME CaHKIIMit), B KOTOPOM pean3aliusl MTOJTHOTOo
CIIeKTPa UMIMOPTO3aMEIAIOIINX TTPOTPAMM TTO3BOJISIET
cokpatutb cHkeHue BBIT ¢ 12% no 10%. B ycinoBusix
cueHapust Nel (cMmsiryeHre caHKiuii) a9koHomuka PO
MTOKa3bIBaeT CJ1a0yIo 3aBUCUMOCTD OT peaslu3alliy MH-
BECTULIMOHHBIX MPOoeKTOB (MeHee 1% BBII).

H7s1 TIpoBedeHUST TPEThe CeprUM SKCICPUMEHTOB
B paMKax KaJI0To clieHapusl ObUIM BBIOpaHbI ABa Ba-
pMaHTa WHBECTUIIMOHHON ITOMWTUKM: BapwaHT No2
(uuBectupoBanue 20% OT HeOOXOOMMOI pacueTHOM
cyMMbl) 1 BapuaHT Ne5 (uHBectupoBanue 80% ot He-
00XOIMMOI pacuyeTHOM CYMMBI) U TIPOBEACHO MOV -
pOBaHMe TOPTOBBIX OTHOMIeHU# 10 2025 roma. B xaue-
CTBE BBIXOTHOTO ITapaMeTpa MOICIMPOBAHUST TaKXKe
Ob11a BeIOpaHa auHamuka BBIT Poccun, mpuuem Ha
rpadukax OHa TpeACTaBjieHa HapacTaloIIMM WTOTOM
OTHOCUTEJbHO 3HAaYeHMUI 0a30BOT0 roja, 4yTo IO3BO-
JISIET OLIEHUTh CKOPOCTh BOCCTAHOBJICHUS] SKOHOMUKU
K TOKPU3UCHBIM 3HAUCHUSIM.

Ha pucyuke 5 ipencrasieH nporHo3 npupocta BBIT
B YCJIOBUSIX CMSITYEHUS] MEXIYHAPOIHBIX CAHKLMIA.

IToce mageHust B TEKyIIEM romy 3koHoMuka Pd mo-
Ka3bIBaeT YMEPEHHBIM POCT, U B TPEXJIETHEM IIEPHO-
Jie TIOYTH BO3BpAIaeTCsl K JOKPU3UCHBIM 3HAYEHUSIM,
MpY 5TOM U3MEHEHHUE 0OBEMOB ITPOTPAMMbI UMIIOPTO-
3aMEIIeHNs He BHOCHT CYIIIECTBEHHOTO BKJIafa B 3TOT
npouecc (pasHuua cocrasiser 0,6% BBII 3a 3 roga).

CorjnacHo IIPOBCACHHLIM pacyc€TaM B YCJIOBU-
dX COXpaHEHUS CAHKIUWA SKOHOMHKA Poccuu He
BOCCTaHaBJIMBACTCA K HNOKPMU3UCHBIM 3HAYCHUAM B

[uramuka BB B TekyLem rogy,
% OTHOCUTENBHO 6230800 rofa
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Puc. 4. TiporHo3 auHamuku BB Poccun
B YCIIOBUSIX PA3NN4HbIX 0NN [ONONHUTENBHOTO MHBECTUPOBAHMSA

0T TPEOYEMbIX PACYETHBIX 3HAYEHMIA.

[Mpupoct BB HapacTaoLLm UTOroM,
% OTHOCUTENbHO 6330800 roAa

W BapUaHT 2

M BapuaHT 5

Pue. 5. TporHo3 auxamuku BBI Poceun
B YCNOBUSIX CMArYEHIAS CaHKLmiA (cLieHapui Net).
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Mpupoct BBIT HapacTatowmm utorom,
% OTHOCUTENBHO 6230BOr0 rofa
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Pue. 6. NporHos auHamuki BBIM Poccun
B YCNOBUSIX COXPAHEHNS CaHKLWIA (CLigHapuii Ne2).
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Pue. 7. TporHo3 auHamuki BBIM Poccun
B YCNOBUSX YXKECTOYEHNS CaHKLMIA (CLieHapuiA Ne3).

TpexJIETHEM Tlepuoje, MpU 3TOM BKJIaA IMporpaMm
uMmnopro3amelneHuss B nuHaMuky BBII takxke He
CJIMIIKOM 3HAYUTEJbHBIN: UTOTOBBI MPUPOCT 3a 3
roga Ha 0,7% 6onbliie npu uuBectupoBanuu 80% ot
HEeOOXOOMMOTO PacYeTHOTO 3HAYEeHMS II0 CpaBHE-
HUIO ¢ uHBecTupoBaHueM 20% ot Hero (puc. 6).

BoccraHoBIEHHE SKOHOMHMKM B YCIOBHSIX YXe-
CTOYEHUsI CAaHKLIWH elle 6ojiee 3aMeIISIeTCsT, OqHa-
KO BJIMSIHME OOBEMOB MHBECTUPOBAHMUS BO3PACTAET:
B TPEXJIETHEM IEPUOIE PeaTN3alisl MPOrpaMM M-
ropro3amMelneHus Ha 80% oT HEOOXOIUMOTO pacyeT-
HOTO 3HAYEHMS MO3BOJISET OCIa0UTh 06IIee CHUXE-
Hue 10 6,6%, uro Ha 1,5% npesbiinaet npupoct BBIT
OTHOCHUTEJILHO OXUIaeMbIX 3HAUYEHWI NP peajin3a-
uuu 20% nporpaMMbl MHBECTUPOBaHUS (puc. 7).

TakuM 00pa3oM, MPOBEAEHHBIE CEPUM PACUETOB
IMOKA3bIBAlOT, UTO BIMWSHHE WHBECTUIIMI Ha 3KO-
HOMUKY, OLIEHMBAaeMOE uepe3 IPOrHO3 ITMHAMUKU
BBII, aBnsieTcss HanboJiee CUIBHBIM TIPU COXpaHe-
HUU U YXECTOUEHUM CAHKLUI CO CTOPOHBI 3amai-
HBIX CTpaH. B 3THX ycI0BUSIX peann3anus IIporpaMM
MMIIOPTO3aMeIeHUS B TIPOMBIIIJICHHOCTH TTO3BOJIS -
0T YCKOPUTh BOCCTAHOBJICHUE SKOHOMUKU U YCKO-
PUTh TEMIIBI €€ POCTa IOCJIe IPEOA0ICHUS KpU3Kca B
cpenHeM Ha 0,5% B ron 1o cpaBHEHMIO C BADUAHTOM
IIPOTHO3a, TI¢ WHBECTUIIMOHHBIC MPOrpaMMEI pea-
JIN3YIOTCS B MEHBIINX MacITabax.

ITonydeHHBIE Pe3yJIbTAaTBl OCHOBAHBI Ha PsIIC A0-
MYILIEHW, 3aJI0KEHHBIX B ar€HT-OPUEHTHPOBAHHYIO
MOJIe/Ib TOPrOBBIX BOMH Ha 3Tale ee¢ pa3paboTKM.
Bo-nepBbix, 3TO AONYILeHNUE O ITOJHON 3aMelIaeMo-
CTH IIPOAYKTOB OTHOI OTpaciau, 61arogapst KOTOpO-
MY IOIIaBIINE MO CAHKIINH TOBAPHI M KOMIIJIEKTYIO-
IIMEe MOXHO 3aMEHUTh OTEYECTBEHHBIMU aHaJloraMu
WJIM TOCTaBKAMU U3 HEUTpajJbHBIX U APYXECTBEH-
HBIX CTpaH. Bo-BTOpPBIX, HE MPUHUMAIOTCSI B pac-
YeT JIOTUCTHYCCKUE MPOOJeMbl M 3adepKKH, BO3-
HUKAIOIIUEe TPU CMEHE ITOCTABIIMKOB, OCOOEHHO
cepbe3Hble B CHIIy Teorpauueckoil ymajieHHOCTH
JIPYXXECTBEHHBIX a3UaTCKUX M HeIPYKEeCTBEHHBIX
€BPOIECKUX CTPaH; B CUJIY 3TOrO AOIYILNEHUS He
VIUTBIBAIOTCSI IIPOCTON Ha MPOU3BOACTBE IIPU OXKMU-
TaHUW MaTepHaJIOB ¥ KOMIUICKTYIOIINX. B-TpeThux,
MPUHUMAETCS MOMYIIEHWE, YTO B MUPE MMEIOTCS
CTpaHbl, He IPUCOCAUHUBIINECS K CAHKLIUSIM IIPO-
B Poccun, Xejaoliue ¥ CIIOCOOHbBIE MOCTABISITh
TpeOyeMble BUABI IPOIYKIIUH, YTO B YCIIOBHSIX HAM-
0oyice HEraTUBHOTO BHEIIHEMOJIMTUYECKOTO CIIe-
Hapus MOXET 0Ka3aTbCs HEBBINOIHUMBIM. Takxke
B CUJIy OOJIBIIIOTO KOJIMYECTBA HEOMpPeaeJIeHHOCTEe
BPEMEHHOI FOPU30HT MPOBEAECHHbBIX PACYETOB OBLI
OTpaHWYECH TpeMs TOJaMHM, XOTS JUISI BCECTOPOHHEH
oLeHKHU 3 deKTa oT peaau3allMd MaclITaOHbIX UH-
BECTUIIMOHHBIX IIPOCKTOB OH IOJIKEH OBITh pacIlu-
peH Kak MUHUMYM 110 10 Jer.

3akioyeHue

B nmaHHOll paboTe mpencTaBieHa KOMIIbIOTEP-
Has MofeJb TOPrOBbIX BOWH, BKJIOYalolias B Ka-
YecTBEe KJIIOUYEBBIX YYACTHHUKOB MMPOBOM TOPIOB-
m Poccuio, CIIA, Kurait, EBponeiickuii coio3 u
00BbEIMHEHHBIN OCTalbHOW MUP. Moaeab OCHOBa-
Ha Ha areHT-OPUEHTUPOBAHHOM TOIXOIE U OTpa-
>XaeT B3aMMOJECTBUS TpeX BUIOB areHTOB: CTpaH,
BBOISIIIMX W CHUMAIOIIMX TOPrOBbIE OTpaHUYE-



HUS, OpTaHM3aLMii, OCYIISCTBISIOMNE 3aKyIKU U
MIPOU3BOJICTBO IMPOMYKLIMU KaK IJisi BHYTPEHHEro
pBIHKA, TaK W Ha 3KCIOPT, M XUTeJeil, MpOoKUBa-
IOIIUX B CTpaHaX, paboTaloIuX B OpraHM3alusax 1
MOTPEONAIONINX UX MPOAYKIMIO. MacCuBbl UCXOM -
HBIX JAHHBIX MOJIECIUPOBaHUS (POPMHUPOBAINCH Ha
OCHOBe MH(pOpPMAUUMN OGQUIHATBHBIX CTATUCTUYE-
ckux BegoMmcTB Poccuu, Kuras, CIIIA, EBpocolo3a
n BcemupHoro 6aHka. Bce 3arpyXeHHBbIE B MOJAEIb
JaHHBIE, B TOM YHCJIe O MEXOTpAacJaeBEIX ITOCTaB-
Kax, BBIIIYCKE, UMIIOPTE U KCIIOPTE Pa3IMYHBIX BU-
JOB MPOAYKILMU, OBLIM MPUBEIEHBI K YHU(PULIUPO-
BaHHOMY BUIYy. JI MOCTPOEHHS IIPOTHO30B OBLIO
chOpMUPOBAHO TPHU CLIEHAPUS BHEIIHEDKOHOMU-
YeCKOM CUTyallMM: CMSIYeHUE BBEACHHBIX CaHK-
LIMI, UX COXpaHEHUE U NajibHelllee yXXecToueHue,
IIPU 3TOM B Ka4eCTBe CIIEHAPHEIX TapaMeTPOB yCcTa-
HaBJIMBaeTCI MHOISALMSA, KyPChl MUPOBBIX BaIIOT U
J0JIs TOPrOBOTO 000pOTa MEXAy CTpaHaMu, IoIa-
Jaolias moa BBOOUMbIE OTpaHUIECHUS.

B kauecTBe 1eJIM KOMIBIOTEPHBIX 3KCIIEPUMEH-
TOB Ha MOJEJHM TOPrOBHIX BOWH B JAaHHOU paboTe
OblJIa BbIOpaHa OlleHKAa MOTPEOHOCTU 3KOHOMUKM
Poccun B DOMOTHUTEIbHBIX MHBECTUIIMSIX B pas3-
JIMYHbIE OTpaciud IJsd MaclITabOHOro MMIIOpTO3a-
MCIIEHUS TIPOAYKIWHU, ITOCTABISIOMENHCS WX He-
IPYXeCTBEHHBIX cTpaH. ST pemmeHust 3To# 3amadyu
ObLIY TIPOBEIEHBI TPU cepuu pacueToB. [lepBas ce-
pus U3 TpeX dKCIEepUMEHTOB OblIa HampaBjieHa Ha
MOJICINPOBAaHUE CTPYKTYPHBIX M3MEHEHUII B TOP-
TOBBIX OTHOIIEHMSX MEXIY CTpaHaMM B TEKyIIeM
roay B YCJIOBUSIX pa3paOOTaHHBIX ClLieHapueB MpU
TOMYIIEHUN O HEOTPpaHMYCHHBIX WHBECTUIIMOHHBIX
BO3MOXHOCTSIX rocymapcTBa M opraHm3anmii. Ilo
pe3yJabTaTaM 3TOil cepuu Oblla MoJydyeHa OLleHKa
o0beMa WHBECTHUIINMA, TPpeOYeMBIX IS YBEIUICHUS
BBHIITYCKAa B ITOCTPAJaBIINX OT CAHKIIMU OTPACIAX:
183 mupad. py0. B cueHapuu cHITUS caHkuuii; 300
MJpA. pyO. Mpu cOXpaHEHUM CaHKUMK; 453 Mipa.
pyo6. TIpu MX JalbHEHIIeM yxkecToueHUHn. Bo BTopoii
cepuu u3 18 3KCIIepuMEeHTOB MPOBOAMIIACH OLICHKA
BIUSIHUS 00bEMOB MHBECTUPOBAHUS Ha TUHAMUKY
BBII Poccuu B TexyuieM roay, IJisi 3TOro B paMmKax

KaXJI0ro cleHapusi ObIJI0 pacCMOTPEHO IIECTh Ba-
PUAHTOB MHBECTULIMOHHOU MOJUTUKU C pa3IMYHBI-
MU oObeMaMU BJIOXEHUU B MMIIOpPTO3aMellaloliue
npou3BoJacTBa. Pe3yabTaThl BTOPOH cepUU TTOKa3bI-
BaloT, 4To 3aBucumMocTb BBII ot mHBecTuLUit 10-
CTaTOYHO CUJIbHASI B YCJIOBUSIX YKECTOUYCHUS CAaHK-
LU U CpaBHUTEJbHO cyiabas MpU UX CMSTUEHUU.
Jns mpoBeneHUs] TpeTbell CEpUM BKCIEPUMEHTOB
U3 YKclia pAaCCMOTPEHHBIX BApUAHTOB ObLIO BhIOpa-
HO 1O ABa AJS KaXIOoro clueHapusi, U MpOBEAEHO
MoOJeJMpOBaHUEe Ha TpexJETHUU mepuon. Pesyib-
TaTHl TpeThell CepnU SKCIIEPUMEHTOB TaKXe ITOKa-
3BIBAOT, YTO BIMSTHWE WHBECTUIIMI Ha SKOHOMHUKY
SBJSETCSI HanuboJice CUIIBHBIM IIPM COXpPaHEHUM U
VXKECTOUCHNN CAaHKIMU. B 3Tmx ycloBHsSX peanm-
3aIMsI IPOrpaMM MMITOPTO3aMEIIeHUST B TIPOMBIIII-
JICHHOCTH TIO3BOJISIET YCKOPHUTHb BOCCTaHOBJICHUE
5KOHOMUKM B cpenHeM Ha 0,5% BBII B rox.

PacueTsl Ha pa3paboTaHHOW MOJEIU MO3BOJSIOT
OLIEHUTb M3MEHEHUSI B TOProBOM O0OpPOTE MEXIY
CTpaHaMU B YCJIOBUSIX M3MEHSIOIIUXCS OrpaHUYe-
HUI, BJUSIHME 3TOTO Mpollecca Ha MPOU3BOACTBO
pa3aUYHBIX BUIOB MPOAYKLMM, a TakKke B3aUMOC-
BSI3b UHBECTULIMOHHON aKTUBHOCTHU U OOILIENH 3KO-
HOMMYECKOI CUTyallMd B pa3aW4HBIX CTpaHax. B
JIaHHOUW paboTe ObIIM MpeacTaBJEHbl ITOCTPOEH-
HBIe TIPOTHO3HI It Poccuiickoit Pemepanuu, ox-
HAKO BaxXHBIM HallpaBJICHUEM HAJbHEUIIINX MCCIIe-
IOBaHUM SIBIISICTCS aHAJIN3 ITOCICACTBUIN BBOIUMBIX
CAHKIMI I MHULMUPOBABIINX 3TOT IIpoIlecc 3a-
MMagHBIX CTPaH, a TakKXXe PaCcCMOTPEHUS CIIeHAPHUS
yculieHus1 Toproporo npotuBocTosgHug CIHIA u Ku-
Tas B YCIOBUSIX MOTEHIIMAIHLHO BO3MOXHOIO HOBO-
ro BOGHHOTO KOH(MInKTa. W
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Abstract

The situation of a trade war between Russia and Western countries is unprecedented in recent history, both in
terms of the scale of the restrictions being introduced and because of their mutually dangerous nature, as a result
of which the entire world economic system is experiencing difficulties. An urgent task is to develop an economic
policy for Russia that will allow for a quick reorientation to Eastern markets and the use of new growth drivers.
Evaluation of the effectiveness of the measures taken should be carried out using modern tools, one of which
is agent-based economic models. Since Russia is not considered as a key player in the models of international
trade relations developed in a number of countries, in order to assess the sanctions imposed against it, it was
necessary to develop a new tool — an agent-based model of trade wars between Russia, the USA, China and the
European Union. The purpose of the study presented in this article is to assess the need of the Russian economy for
additional investments in various industries for large-scale import substitution of products till now supplied from
unfriendly countries. To achieve this, the agent-based model reproduces the sectoral structure of the considered
economies of the countries and trade relations among them that existed before the start of the special military
operation, compiles scenarios of possible sanctions, and simulates the corresponding changes in international
trade relations. As part of the scenario calculations, three series of experiments were carried out. In the first series,
for each scenario the expected dynamics of Russia’s GDP in 2022 was estimated in the context of organizing
import substitution programs in key industries, and the cost of these programs was calculated. In the second
series, the dependence of GDP dynamics on the volume of investments was studied. The third series simulated
the dynamics of trade relations for the period up to 2025 for two investment policy options in each scenario. The
results of the experiments also show that the impact of investments on the economy is stronger, the more severe the
sanctions are, and under these conditions, the implementation of investment programs can accelerate economic

recovery on average by 0.5% of GDP per year.
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AHHOTaIMA

B crathe umccnemyeTcsl BAMSTHUME BHENIHUX IIIOKOB HA paclpoCTpaHeHWE HHU(MPOBBIX TEXHOJOTHUA.
Ha npumepe nanaemuu COVID-19 BbIBI€HBI U ONMMCAHBI YEThIPE MOJEIU MOBeNeHUs (MaTTepHa),
KOTOpBbIE OTPaXaloT HEPABHOMEPHOCTh PACIIPOCTPAaHEHUS PA3TUYHBIX IIU(MPOBBIX TEXHOJIOTHUI B OTBET
Ha TpaHc(opMaluio BHEIIHUX ycioBuil. IlaTTepHBl pasnuyaroTcsi Kak MO MacluTaldy BO3ACUCTBUS
MaHIEMUU, TaK U TI0 CPOKaM MPOSIBJIEHU S BOZHUKatouX 3¢ dexToB. Kputepnii 3Ha4MMOCTH TEXHOJIOTUIA
paccUMTHIBAJICS, KaK YAaCTOTa YIOMUHAHUI COOTBETCTBYIOIINX TepMruHOB B CMU 3a mepuox no u nocie
ma"nemun. Kpaiine peskuii poct 3Haunmocty B Havasie COVID-19 u mocTeneHHOe CHIKeHME Ha Ooee
MO3IHUX 3Tamax MPOJEMOHCTPUPOBATIN CEPBUCH BUIECOKOH(EPEHINI, HEMPEPBIBHOCTA OW3HECa U
TeJeMeauLIMHbL. bojiee yMepeHHasl peakiius B MepBble Hedeau MaHAEMUM XapaKTepHa ISl KJIacTepOB
3JIEKTPOHHOW KOMMEPLIMM W OHNalH-pa3BieueHnil. OTIoXeHHbIN XapakTep a(dekToB HabIomaercs
ISl CepBUCOB LIM(POBOU JTIOTUCTUKU U LU(POBBIX BATIOT, PeaKIMsI KOTOPHIX MPOSIBUIACH 3HAUUTETbHO
MO3Xe, YEM 1O APYrMM HampasieHus M. HakoHel, MocTeneHHOoe CHUXEHME 3HAYMMOCTHY TIOCJIe Hayasa
MaHIEMUN OKAa3aJIoOCh CBOWMCTBEHHO TEXHOJOTHSM B 00JacTy OwoMeTpun u KubepOe30macHOCTH.
AHaJIOTUYHbIE TATTEPHBI MOTYT OMUCHIBATh TPaHC(HOPMAaLIUIO TPAEKTOPUI PACTTPOCTPAHEHUS IUDPOBBIX
TexHoJloruii He Toibko moa BiausgHueM COVID-19, HO M B yCIOBUSX PE3KMX SKOHOMUYECKUX U
COLMAJIbHBIX U3MEHEHU MHOTO TTPOUCXOKIECHUSI.

Kimouebie ciioBa: nudposast TpaHcopManust, L poOBbIe TEXHOJIOIMH, PACIIPOCTPAHEHKE IM(POBBIX TEXHOIOIHIA,
9KOHOMUYECKMI 110K, ananTaius psiHkoB, COVID-19
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Beenenne

aanemuss COVID-19 yckopuna pacmnpocTtpa-

HeHMe IUGPOBBIX TEXHOJIOTUI B CEKTOpax

SKOHOMUKH W COLMAIbHOU cepbl. MHOTHE
KOMIIAaHWH, OPTaHU3AIIUY Y TOCYIapCTBEHHBIC OPTaHbI
ObUIM BBIHYXICHBI TIEpeiTH K 0oJiee MHTCHCHUBHOU
1poBoit TpaHCHOPMALIMM KITIOUEBBIX OM3HEC-ITPO-
1eccoB. B yacTHoCcTHM, M3-32 HOPMATUBHBIX OrpaHU-
YeHUIt Ha U3NYEeCcKoe MepeaBIKeHe 3HaUYUTeIbHAas
YacTh TpaH3aKIWii ObUIa TIepeBeneHa B TUCTAHIIMOH-
Hblit hopMar [1—3]. CiocoOHOCTh yCTIETHO BHEAPUTH
¥ aIanTUPOBATh MU(PPOBBIE TEXHOJIOTUH CTajla OMHUM
13 (paKTOPOB YCTOMYMBOCTU 1 3HAYMMBIM KOHKYPEHT-
HBIM TIPEUMYIIECTBOM OHM3HECa B YCIOBMSIX KpHU3McCa
[4]. HHOBaUMOHHBINM MOTEHIIMAJ KOMITAHUA OBLI
YaCTUYHO TepeHanpanjieH Ha co3gaHune 3(pGeKTUBHBIX
pellIeHui 17151 60pbObI C COMATBHBIMU ¥ 9KOHOMUYE-
ckumu nocaenctsusimu COVID-19. Takum obpazom,
B XOJl¢ TIAaHAEMUM 3HAYUTEITHHO PACIIMPUIICS CIIEKTP
HCITOTb30BaHUS N(MPPOBBIX pEIIeHU (B TOM YHMCIE 3a
CUeT pacCIpOCTpaHEHMSI OHJIAH-OOpa3OBaHMS, yIa-
JICHHOU 3aHSITOCTH, 3JICKTPOHHOM KOMMEPIINH, Telle-
MEIULIMHEI U 1p.) [5].

BHelrHuit 110K, CIIpOBOLUMPOBAHHbBIN MaHAEMUEH,
MpUBEJ K CABUTAM B CIIpOCE M MPEIIOKEHUN Ha PHIH-
Kax LIMOPOBBIX MPOAYKTOB M CEPBUCOB, MHOTHE W3
KOTOPBIX OBUTM IMMPOKO PACIPOCTPAHEHBI €Ille IO ee
Havaya (HarpuMep, CTPUMUHTOBEIC TUIATGOPMBI WMIH
watopMbl KOH(MEpEeHIICBSI3M). B ycinoBusIX Takoro
polna IIOKOB U3MEHEHUS IPOMCXOMSAT HEOTHOPOIHO
1 MOTYT XapaKTepU30BaThCsl Pa3IMUHBIMUA PHIHOYHBI-
MM MaTTepHaMu (HampuMmep, MOMEHTaJlbHasl WU OT-
JIOXKeHHasT peakidsl cIpoca, JOJTOCPOYHbBIN WA Bpe-
MEHHBI XapaKTep U3MeHeHUIi u 1p.) [6—7].

OMnupudeckre JanHeie o BussHu COVID-19 Ha
pacrmpocTpaHeHHe HU(GPOBBIX TEXHOJOTUR CcHOpMU-
pOBa/IM aHAJIUTUYECKYIO 0a3y IJid UCCIenoBaHUs. DTO
MO3BOJIUJIO C/IEJaTh BBIBOJIBI O BO3MOXHbBIX THIIAX pPe-
aKIIMA PBIHKA M COOTBETCTBYIOIIMX MM XapaKTepH-
CTHKAX TEXHOJOTMUECKNX HaIpaBJIeHUI (B TOM YHCIIe
YPOBHE 3pEeJIOCTH, BOCTPEOOBAHHOCTH Y IOTpeOUTE-
Jieii, 4yBCTBUTENBHOCTU K BHEILHUM (DaKTOpaM U Ip.)

1. PacnpocTpaHeHue TeXHOJIOTHIA:
TeopeTHIECKasi 0CHOBA

PacnpocTpaHeHrie HOBBIX TEXHOJIOTUIA TTOABEPKEHO
JEWCTBUIO KOMILUIeKca (hakTopoB. bojiee MHTEHCUBHO-
MY BHEAPEHUIO LIU(PPOBBIX TEXHOJIOTUIA CITIOCOOCTBYIOT
aKTUBU3ALMS TPEANPUHUMATENBCKOA aKTUBHOCTH,

pa3BUTHE MEXIYHAPOIHOM TOPTOBIM W COIYTCTBY-
ol UM 3KoHoMuueckuii poct [8]. Kpome Toro,
WCIIOJIb30BaHUe LIMGPOBLIX TJIATGOPM U YCUIEHUE
ceTeBbIX 2(EHEKTOB CMOCOOCTBYIOT YIIyOJEHUIO CO-
TPYTHUYECTBA MEXIY KOMITAHUSIMU M CO3JAHUIO TT1ap-
THEPCTB, YTO CTUMYJHUPYET PACIIPOCTPAHEHUE TEXHO-
JIOTWi1, HampuMmep, B cepe IeKTPOHHON TOPTOBIIU,
oOpa3oBaHusI, (DMHAHCOB, 3IPABOOXPAHEHUSI, CEJb-
CKOTO XO3STICTBA, TPAHCIIOPTA, SHEPTETUKH, TIPOMBIIII-
JeHHoctd u 1p. [9, 10]. 3HaunTenbHOE BIMSIHUAE Ha
CKOPOCTh W TJYOMHY aJanTallid HOBBIX TEXHOJIOTHI
OKa3bIBaeT Ka4eCTBO YEJIOBEUECKOTO KaInTajia (B TOM
YHCJie YPOBEHb YIIPABICHUECKNX KOMIICTCHIINM, TeX-
HUYECKNE HABBIKM COTPYIHUKOB M OOIIMKI ypOBEHb
obpazoBanus) [11].

[Tportecc pacmpocTpaHeHUsT TEXHOJIOTHUI TION BIU-
STHUEM OTMEYEeHHBIX (DaKTOPOB OMUCHIBAETCS pa3-
JWYHBIMUA MOJENSIMU. DNUIEMUOTOTUYECKUE MOJe-
Ju (epidemic models) cBSI3bIBAIOT €ro ¢ Iepenaydeit
nHOOpPMaMKM OT OIHUMX TOJIb30BATENIel K IPYTUM TI0
aHaJIOTUU ¢ MpolieccoM mnepemadun 6one3neit [12, 13].
B Ttakux Momensix pacmpocTpaHeHUe WHEMOpPMaLIUKU
O TEXHOJIOTUSIX OIMCBHIBAETCS S-KPUBOMW, MOTYEPKM-
Basl ero HequWHeWHbIA xapakrtep [14]. Hdpyrue non-
XOIbI, HampuMmep, mpodur-Moxenu (probit models),
OMUCHIBAIOT (DAKTOPBI, KOTOPbIE BAWSIIOT Ha anamn-
TallMl0O HOBOI TEXHOJOTMU Ha YPOBHE OTIACIbHOM
KOMMOaHuM win yvesnoBeka [15]. Ecim 3HaummocTh
(hakropa (Hampumep, TaKOro Kak MpUObLIb OT BHE-
JIpeHUs TEeXHOJIOTMM), TIPEBBIIIACT OIMpeae/IEHHbIN
npenea, 3TO0 MPUBOAUT K YCHENIHOMY BHEIPEHUIO
TexHojornu [16]. OmHakKo TpHM WCITOJIB30BAHMM Ta-
KUX MOJENIeil YYUTHIBAIOTCS JOJITOCPOYHBIC TEHIEH-
MU U UCKIIOYAETCSl BIUSIHUE BHEIIHMX IIOKOB —
COOBITHI, KOTOpbIE KapAWHAJIbHBIM OOpa3oM MOTYT
W3MEHUTH CITPOC UJTU CTIOCOOBI TPUMEHEHUST TEXHOJI0-
ruit. UMeHHO Takoro poaa TpaHchopMaluu SBISTIOTCS
KJIIOYEBBIM ITPEAMETOM JAHHOIO UCCIIENOBAHMUS.

2. Bausanue nangemuu COVID-19
Ha nu(POBbIE TEXHOJOTHH

Bo3HUKHOBEHME BHEITHUX IIIOKOB B 3KOHOMUKE UC-
KaxXaeT TPaeKTOPUU PacCIpOCTPaHEHUs TEXHOJIOTUI U
3HAYNTEJHFHO IIOBBIIIAET YPOBEHBL HEOIIpemeIeHHO-
CTH, 3aTPYIOHSIST BO3MOXHOCTDH ITPOTHO3MPOBAHMST MX
nanpHeimero passutus. [Mangemuss COVID-19 oka-
3aJIa 3HAYUTEJIbHOE BO3MEMCTBHE Ha YPOBEHb UCITONb-
30BaHUA KaK yXe ITUPOKO MPEACTaBICHHBIX HA PBHIH-
K€ TEXHOJIOTUYECKMX PEIIeHUI, TaK ¥ MEHEe 3PeJIbIX.
B yacTHOCTH, CTpeMUTEIbHOE PACIPOCTPAHEHUE TeX-



HOJIOTUIA, IO3BOJISIOIINX IMOAACPXKUBATh YIaJeHHbINA
(opMat paboThI, pacCMaTPMBAeTCsI KakK OOUH M3 Ca-
MBIX 3HAUYUMBIX 3(P(DEeKTOB MaHAeMUM, KOTOPEI II0-
3BOJIUJI MMPEOAOJIETh PSi/i €€ HETaTUBHBIX MOCAEACTBUIA
[4, 17]. IIpu 3TOM MOBBILIEHHBI CITPOC HA MTOTOOHBIE
pelleHusT IPUBEJI K PaCIIMPEHUIO PUCKOB 0€30MMacHo-
CTU JaHHBIX, YTO TAKXKE CTUMYIMPOBAJIO POCT MOTPeO-
HOCTHU B TEXHOJIOTUSIX Kubepoe3omnacHoctH [18, 19].

Bozaeiicruio COVID-19 Ha LiugpoByto TpaHchop-
MallMIo OTAEJIbHBIX oTpacieit (0cobeHHO HauboJee 3a-
TPOHYTHIX MTAHAEMUEH) yIeaseTcsl 3SHaYuTeIbHOe BHU-
MaHWe B Hay4yHOU Jnreparype. Hamboiee onryrumere
a¢ddekTsl HabmomawTcsd B cdepe 3ApaBOOXpaHEHUS
[3, 20, 21]. B yacTHOCTH, MaHAEMHUS TOBBICUIIA BOCTPE-
0OBaHHOCTD TeJIEeMEAULIMHBI M YCKOPUJIa €€ BHEAPEHUE
[21]. Pa3pymieHre TpaaAULIMOHHBIX LIEMOYEK IMOCTaBOK
CTaJI0 TaKXKe IpaliBEepOM ISl BHEAPECHUS TEXHOJIOTHIA,
CBSI3aHHBIX C TPAHCIIOPTOM M JIOTUCTUKOM. B pamkax
PECTPYKTYPMPOBAHHBIX I1IETTOYEK ITOCTAaBOK AKTUBHO
3a/IeICTBOBAaHbI PEIIeHUs, KOTOPhIEC O 3TOTO UCIOJIb-
30BAJIMCh B MEHbIIEM MacluTabe, B YaCTHOCTU Oecrnu-
JIOTHBIE JieTalbHbIe ammapathl [22, 23]. Hampuwmep,
JIPOHBI aKTMBHO TTPUMEHSUIMCH JUTSI 00eCTIeueHUsT T10-
CTaBOK JIEKAPCTB, MEAULIMHCKUX W3CJIUi U TOBapOB
TMepBOil HEOOXOOIMMOCTH, OCOOCHHO B PaiOHBI, TPY/-
HOIOCTYITHBIE IUISI OOBIYHOTO TpaHCIIopTa [24].

PacnipocTpaHeHre TeXHOJIIOTUI B yCIOBUSIX MaH/E-
MWM JOCTaTOYHO MIMPOKO HUCCIIENOBAHO B aKaleMH-
yeckoM Tronie. [1py 3TOM cyliecTByeT psn mpoOesioB B
aToil obnactu. [IpakThuuecku OTCYTCTBYIOT UCCIENO-
BaHUsI, B KOTOPBIX COIOCTABISIETCS] peaKiusl OTIEeTb-
HBIX TUGPOBBIX PelIeHNH (B TOM YUCIE TTPOAYKTOB U
cepBrUCcOB) Ha 3(dexTsl maHaemuu. Takxke, ciemyer
OTMETUTh HEJOCTATOYHOE BHUMAaHUE MCClenoBaTeseit
K BOIpOCaM U3MEHEHUs MOJeseil W XapakTepa pac-
MPOCTpaHeHUsI UM(MPOBBIX TEXHOJIOTUI MO BIUSHUEM
TMaHAEMWN.

JIis1 3amojiHeHUsT CYIIECTBYIOLIMX ITpo0esioB OblLia
MOoCTaBJIeHa Clieayollasi UCCienoBaTeIbCKas LIEb: Bbl-
SIBUTh BO3MOXHBIE TTATTEPHEI PacIpoCTpaHeHUs G-
POBBIX TEXHOJOTUI MOI BAWSIHUEM BHEIIHUX IIIOKOB
MyTeM aHaJIu3a JMHAMUKU pacIlpocTpaHeHUs HUdpo-
BBIX TEXHOJIOTWIA B ycinoBusax nangemMun COVID-19.

3. Meroan!

B pabore MCIHONB3yIOTCS CTAaTUCTUYECKUE METOIbI
IUIST OLIEHKW W MHTEPIIPETAllNy KOJIMICCTBEHHBIX Me-
TPUK, IIOJYYCHHBIX HAa OCHOBE WHTEJUICKTYaJIbHOTO
aHaM3a OOJBIINX HAaHHBIX. TaKoW ITOAXOI ITO3BOJISI-
€T OTBETUTh Ha ITOCTaBJICHHBIC BOIIPOCHI, TaK KakK Je-

JIaeT BO3MOXHBIM M3MepeHMe ToKa3aTesiell, Xxapakre-
PUBYIOIINX TEXHOJIOTMIECKIE TPSHIBI M X TMHAMUKY.
OnucarelbHOe 3MIIMPUYECKOE MCCIeNOBaHUE OaeT
BO3MOKXHOCTb TIPEICTaBUTh WHTETPANBHYI0 KapTUHY
pa3BUTHS IM(MPOBBIX TEXHOJOTHI B YCIOBUSX MaHIE-
MMU, a TakXe TOMOJHUTh CYIIECTBYIOIIME Hay4dHbIe
paboTHI TIO 3TOI TeMaTHKE.

Hns ¢popMupoBaHUST SMIUPUYECKON Oa3bl TTpUMe-
HEeHa CHCTeMa WHTEUIEKTYaJIbHOTO aHar3a OOJIBIITNX
NaHHBIX, pa3pabotaHHass B MHcTuTyTe cTraTucTUue-
CKMX WCCIIeIOBAaHWI M SKOHOMWKHM 3HaHWii Harmo-
HaJIbHOTO HCCIIEHOBATEILCKOTO YHHBepcuTeTa «BEic-
mas 1mkona skKoHomukn» (MCUB3 HUY BIID) —
iFORA (Intellectual foresight analytics) [25]. B kaue-
CTBE METPHK [UISI OLICHKW OTUHAMUKM ITU(POBBIX TEX-
HOJIOTMI OBUIM MCIIOJb30BaHbl IMOKAa3aTeJu 3HAYU-
MOCTH W AWHAMWYHOCTH TOW WA WHON TeMaTUKU B
npodeccuoHabHBIX aHTI0sI3bIMHBIX CMU 3a nBa me-
puona: 2018—2019 rr. (momaHaeMUIHBIA TIEpUOI) U
2020—2022 rr. (mepuox MaHIeMUN Y TTOCTIAHICMUN).
O0BeM KopITyca UCTIOJIb30BAHHBIX TEKCTOB COCTABJISIET
548 ThIc. uctrouHuKoB. Kopmyc BKJOUaeT B ceds1 HO-
BOCTHBIC IMyOJIMKAITUH B ITPO(EeCCUOHATBHBIX IEIOBBIX
U Clieuanu3upoBaHHbIX oTpaciieBbix CMU, a Takke
o(uLmaIbHBIe TIpecC-pen3bl KOMIIAHWI B 00JIaCTH
(P POBBIX TEXHOJIOTHIA.

Ilo pe3ynbraraM WHTEIEKTYaTbHOIO aHalu3a
OOJIBIINUX AAHHBIX ObLI OCYILIECTBJEH pacueT CIeayro-
IIMX MoKa3aTesei:

1. 3HAYMMOCTh — OTHOCHUTEJIbHAS YaCTOTHOCTD yrnomMmn-
HaHMWA TEMATUKKU B JOKYMCHTaX I10 aHAJIU3NPYyEMOMY
HaIIpaBJICHUIO!

FREQ=Y"" f, (1)

rne FREQ — noka3aTeib YaCTOTHOCTH;
J, — BCTpeyaeMOoCThb TepMUHa B i-#i TO1;
T — xonuuectBo JieT, i =1, ..., T.

2. JIMHAMHYHOCTD — CPCIHETOHOBON TEMIT
YaCTOTHOCTHU YITOMMHAHUIA:

AAGR :l Zfzr/zfi _
r ngr/zfi

rne AAGR — noxaszartenb TeMIIa pocTa,

pocTa

Ly, (2)

f; — BCTPEYaeMOCTb TEPMMHA B i-1 IO,
T — xomuuecTtBo net, i =1, ..., T.

Iloka3aTeanm paccuMTaHbl Ha OCHOBE KJIIOYEBBIX
clioB (npunoxcerue 1) IO TEXHOJOTUUYECKUM 00JIaCTIM
(xiracTepaM), KOTOpbIE BKIIIOYAIOT B ce0sT M pPOBHIe



pellIeHUsI, CTaBIINE aKTyaJIbHBIMUA B MCITOJIb30BaHUU
3a BpeMms MaHaeMuu. BbuiOop TeXHOJOTrMYeCcKUX 00-
JJacTeil OCYIIECTBJISUICSI Ha OCHOBE CKaHUPOBAHUS
AKTYaJIbHOM TEXHOJOTMYECKON IIOBECTKMA BO Bpe-
Msa mangemuun COVID-19 ¢ ucrnonb3oBaHneM 0a3bl
ODCP COVID-response Tracker OECD OPSI, rue
cobpaHbl 3¢ dekTuBHbIe HUGPOBbIE pELIEHUsT TPO-
TUB TAHAEMWU, TPUMCHSIEMBIC B pa3HBIX CTpaHax
[26]. UccnemoBaHue Ga3upyeTcsl Ha aHaau3e 1O Je-
BSATM KJlacTepaM, BKJIOYas: BHUIEOKOH(EpeHIINH,
CEepBUCHI HETIPEPHIBHOCTU OM3HEca, TeJIeMEIUIIMHY,
cepBUCHI HU(POBOIT TOTUCTUKH, U(POBBIEC BATIOTHI,
3JIEKTPOHHYIO KOMMEPIINIO, CEPBUCHI OHJIAMH-pa3-
BJIeYeHUsI, Kubepbe3omacHOCTh U Ouomerpuio. Ha
ocHoBe 6a3b1 ODCP 6b11a chopMupoBaHa MogdOpKa
KJTIOUEBBIX TEPMUHOB, OTpaXaloINX Hambojee pac-
MpoCcTpaHEHHBbIE LUMMPOBbIE PELIeHUSs], CIPYIIUPO-
BaHHBIE B IEBITH KJIacTepoB. TepMUHBI, OTCYTCTBYIO-
II¥e B KOPITyCe TEKCTOB, a TAaKXKe BHIOPOCHI (TEPMUHBI
C YaCTOTHOCTBIO YIIOMUHAHWI OJIM3KO# K HYJIIO U 00-
IIMe TEPMUHBI C 3aBBIIIEHHON YaCTOTHOCTHIO) ObLIN
yIaJleHbl U3 TIePeYHS KITIOUEBBIX CJIOB.

BEIOpaHHBII MHCTPYMEHTAapHii TO3BOJSIET OTCIIC-
KXKWBaTh aKTyaJbHbIe M3MEHEHUS TWHAMHUKHU LIMPPO-
BBIX TEXHOJIOTMI C HE3HAYMTEIbHOMN 3aIepXKKOM, 4TO
MOCTUTAETCS 32 CUET ITOCTOSTHHOTO OOHOBJICHUS 0a3bl
nokymeHToB iFORA. Takum o06pa3om, CTaHOBUTCS
BO3MOXHBIM TOJy4yeHUe AaHHbIX 3a 2021 r. 1 Havajo

2022 r., 4TO HE BCeraa MOXET OBbITh JOCTUTHYTO IIpU
HCITOTb30BaHUM TPATUIIMOHHBIX CTATUCTUYECKHNX Me-
Tpuk. boilee TOro, HOpMHpPOBaHHBIE METPUKHU, OIle-
HEHHBIC II0 pe3yJbTaTaM aHajau3a OOJBbIIUX TaHHBIX,
MO3BOJISIIOT CpPaBHUBATh pa3Hble TEXHOJIOTUYECKUE
TPEHIBI C WCMHOJb30BaHMUEM €IWHON IKaibl. B oTim-
qpe OT TPaAWIIMOHHBIX MCCIETOBaHUM, OCHOBAaHHBIX
Ha aHaJM3¢ TAaHHBIX ITOMCKOBBIX 3aIlpocoB (internet
search) Mo He cneuMMULIMPOBAHHOMY IEPEYHIO MC-
TOYHUKOB, aHajau3 ¢ ucrnojb3zoBaHueM iFORA oc-
HOBBIBAaeTCS Ha KOpPITyce MOKYMEHTOB, CITCIIMATN3M-
pOBaHHBIX B chepe HU@PPOBLIX TEXHOJIOTUM, U3 0a3bl
npodeccrnoHanbHbix CMMUW (BkiIOUast oTpacieBblie U
nenosbie CMU, npecc-pean3bl KOMOAHUM MO0 TeMaTH-
Ke 1U(bPOBBIX TEXHOJIOTUIA U Ap.)

AHaJIOTUYHBIM TOAXOJ, OCHOBAHHBIA Ha aHaIM3e
3HauuMocTu TeMaTuk B CMMU B cucreme iFORA, 1mm-
POKO MPUMEHSIETCS UCCIEeI0BATEISIMU [IJIS1 BHISIBJICHUS
¥ OIIMCAHUS PHIHOYHBIX TPEHIOB B PA3IMIHBIX CEKTO-
pax 3KOHOMMKU (CeIbCKOe XO3SMCTBO U IPOIOBOJIb-
CTBEHHBIN ceKTop [25]; MoOUabHasE komMmepius [27];
JIOOBIBAIOIAs TPOMBIIIUIEHHOCTS [28, 29].

4. Pe3yabTaThl 1 00CyKIeHue

Kak noka3sbiBaloT pe3yJbTaThbl aHa/iM3a, MNaHIC-
MUd oKasajaa KpaﬁHC HEPAaBHOMECPHOC BO3JIEICTBUE
Ha pacIIpoCTpaHCHUEC OTACJIBbHBIX TEXHOJIOTMYCCKUX

Tabnuya 1.
JInHAMHKA pacnpocTpaHeHHs TexXHoJormdeckux odaacreii B 2019—2021 rr.
TexHOROrIECKHE 06RACTH Temnbl NpUpocTa 3HAYMMOCTH (AMHAMUYHOCTB), B % K NPEAbIAYLLEMY roay
(knactepbl)

2019r. 2020 . 2021r.
CepBUCHI HEMPEPLIBHOCTU OU3HECa 1,4% 214,8% 1,6%
CepBucCHl BUAEOKOH(bEepeHIN I 10,1% 156,8% -11,5%
LludpoBbie BaTIOTHI 17,9% 120,2% 52,4%
TenemenuuuHa 3,3% 74,4% 23,9%
Lludposas norucTuxka 2.7% 28,4% 10,2%
DJIeKTPOHHAsI TOPTOBJISI -10,8% 15,0% 6,1%
OnaiiH-pa3BlieyeHUs 25,5% 9,5% —4,0%
BbuomeTpus 1,0% -17,2% 10,2%
KubepbezomnacHocTb 3,0% -19,5% 21,9%

ACTO4HMK: pacyeTbl aBTOPOB HA OCHOBE PE3YNLTaTOB UHTENEKTYANbHOMO aHanN3a 60NbLUIX JaHHbIX B CUCTEME iFORA.



obnacreit (mabauya 1). Hanbonee pe3kuit poct B
2020 r. npoJAeMOHCTPUPOBAIN CEPBUCHI HETIPEPHIB-
HOCTU OM3Heca M BUACOKOH(PepeHLM, LuppoBbIe
BaJIOTHI, a TaKXXe TeleMenuinHa. [1pu aToM nmuHa-
MUYHOCTH I10 PSIAY KJIACTepOB, BKIIIOUAST OMOMETPHIO
1 Knubep0e30MacHOCThb, B 3TOT Xe€ Iepuoj Oblja OT-
puuatenapHoii. B 2021 r. HaGmomaeTcs 3amMejieHUe
3(®dEKTOB OT MaHAEMHWHU: YPOBEHb TUHAMHYHOCTU
JUISI CEPBMCOB HEIPEPHIBHOCTH OM3HEca, BUIEOKOH-
depeHLU HMPPOBBIX BATIOT, a TAKXe TeJIEMEINLIN-
HBbI 3HAYUTEIbHO HMUXeE, yeM B 2020 r. 111 ocTajb-
HBIX KJIACTEPOB 3a 3TOT IIEPUOI OTMEYAIOTCSI MeHee
pe3Kne M3MEHEHHsS — IIPOMCXOMUT ITOCTCIICHHAS
amanTaius peIHKOB.

AHaIIN3 OTUHAMUKM PAacIIPOCTPAHCHMST TEXHOJIOTH-
yeckux obyacteit ¢ 2018 r. mo Hayayno 2022 r. MO3BOJIWI
BBISIBUTH YETHIPE TTATTepPHA paclpocTpaHeHUs IUppo-
BBIX TEXHOJIOTWI B ycinoBusix maHaemuu COVID-19:
(1) moxoBoe Bo3neiicTBUe, (2) yMepeHHBbI 3(PdeKT,
(3) otnoxeHHbI 3PDeKT, (4) HeraTUBHBIN 3(PPEKT.

Ilammepn 1: woxoeoe 6o3deiicmeue

IMaTTepH XapakTepu3yeTcs pe3KHWM ITOBBIIICHUEM
3HAaYMMOCTU B KPaTKOCPOYHOM Iiepuoae (B Hayaie
MaHAEMUM) U TTOCTEIIEHHBIM HUCXOISIIIMM TPEHIOM B
TeYEHUE OCTAJIBHOTO Ieproaa HaOTIONCHUIA.

113meHeHne 3HaummocTu, %
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Takoro poma TpaeKTOpusi M3MEHEHUI TpeHIa BO
Bpems maagemun COVID-19 xapakTepHa IS TaKUX
TEXHOJIOTHYECKUX 00JIacTeil KaK CepBUCHI HEIPEPHIB-
HOCTH OM3Heca, BUICOKOH(MEPSHIINA U TeJIeMeIUIIN -
Ha. Pe3kuii ckayoK 3HaYMMOCTH JUISI BCEX CEPBUCOB U3
9TOI IPYIIIbI IPUILIENICS Ha MapT — CEPeIUHY arpest
2020 r. (puc. 1). OgHaKo, Tocje TOCTVIKEHUST ITNKOBBIX
ToKasaTeJieil B arperie, KJIacTephl TTOKa3aIn pe3Koe CHU-
JKEHUE 3HAUMMOCTU JI0 CeHTSAOps-okTs10pst 2020 1., 4yTO
yKa3bIBaeT Ha ociabyeHre 3 (PeKTOB B 3TOT MEPUO]I.

I1TokoBBIi XapaKTep peakIiK CBsI3aH B IIEPBYIO OUe-
penb ¢ TeM, YTO BCE TEXHOJIOTUHI U3 3TOM TPYIIITHI HATIPSI-
MYIO MCITOJIb30BAIUCH IS OOPBOBI C MOCIEACTBUSIMU
MaHAeMWU. Pe3yabTaThl HACTOSIIIETO UCCIEA0BAHUS CO-
OTBETCTBYIOT paHee ONMyOJIMKOBAaHHBIM BBIBOJIAM O IIO-
KOBOM ITTOBBIIIICHUM CIIPOCA Ha TEJICMEIUITMHY B TICPBBIC
Henmenu naHgemuu [30]. B 1o ke BpeMs, HECMOTpPSI Ha
MOCTENMEHHOE CHUXKEHNE 3HAYMMOCTU IO 3TUM KJIacTe-
paM K Hayaity 2022 1., oHa coXpaHsieTcsl Ha 0oJiee BbICO-
KOM YPOBHE, YeM B IIEPUO[ 10 TaHIEMUU, YTO TOBOPUT
0 NIyOOKOM, JOJITOCPOYHOM BO3/IE€UCTBUM.

IIpu sTOM TpaekTopusi pa3BUTUSI B OOJIACTU TeJjie-
MEIOULIMHBI OTJIUYAETCS OT ABYX APYTUX KJIaCTEPOB: 10-
cTUrHYThIE B MapTe-anpesie 2020 r. (ILIOKOBbIV MEepUO)
MOKAa3aTesId 3HAYMMOCTH OKa3bIBaIOTCS OoJiee yCTOMIM-
BBIMU U HE TaK CYIIIECTBEHHO CHIKAIOTCSI 110 Mepe crajia
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Puc. 1. MartepH 1: n3meHerue 3Ha4umoctn B 2018-2022 rr. (B % K ypoBHto Ha 31.12.2017).
VACTO4HMK: pacyeTbl aBTOPOB Ha OCHOBE UHTENNEKTYaNbHOr0 aHanuaa 60MbLUMX faHHbIX B cucteme iFORA.



nangemuu. IlomoOGHOe ToBeneHUe TPeHIa MOXKET yKa-
3bIBATh Ha ITOCTETIEHHYIO aIalTAIWIO TeJIeMEeIULIMHCKIX
TEXHOJIOTHH K ycoBusiM Ttocite mangemut COVID-19 n
MOCTENICHHOMY PacCIIMpPEeHNIO X TIpUMeHeHusT. B psiie
HCCNeNOBAaHUI ObUTM OOHApyXKEHbl KaYeCTBEHHbIE W3-
MEHEHUS B cTaTyce TeJIeMeIULIMHbI, KOTOpasl Mojydusia
OoJiblliee TTpU3HAHKE, KaK Cpeard MEAULIMHCKUX padoT-
HUKOB, TaK 1 MaiueHToB [31]. BmecTe ¢ T eM, ganbHel-
LM POCT crpoca B 3TOi 00JacTU, KaK MOATBEPKAAIOT
JIpyrue aBTOPbI, OrpaHUYMBAETCSI OapbepaMu, CBS3aH-
HBIMU ¢ obecrieueHeM KOH(PUAEHIIMATbHOCTY JaHHBIX,
HE3peNIOCThIO TEXHOJIOTHH U 1Ip. [32].

Ilammepu 2: ymepennwtii agpghexm

[TaTTepH xapakTepu3yeTcsl YMEpEeHHBIM IOBBIIIE-
HUEM 3HAUMMOCTHM TEXHOJIOTMYECKUX 00JIacTeil B Ha-
yayie manaemMuu. [1pu 3ToM B OTJIMYME OT IEPBOTO MaT-
TepHa Pe3K0oe CHIKEHUE 3HAYMMOCTH ITOC]Ie TIepruoaa
MPOSIBJICHWST BHEITHEero Imoka (Mapt-ampens 2020 T.)
He HaOmozaeTcd.

C wmapta 2020 1. pe3ko BbIpOCia 3HAYMMOCTD UIS
KJIACTEPOB 3JIEKTPOHHOI KOMMEPLIMM U OHJIAH-pa3-
piaeueHuit. Tak Xe, KaKk M B paMKaX IIPeIbIAyILIEro
MaTTepHa BBICOKWE TOKA3aTely MOCTUTHYTHI B allpe-
se 2020 r., omHAKO MaciuTaObl U3MEHEHUI HEe ITO3BO-
JISIIOT TOBOPUTh 00 MX IIOKOBOM XxapakTepe (puc. 2). B
YAaCTHOCTH M3MEHEHWEe 3HAYMMOCTH 3a MapT-allpeib

3meHeHne 3HaumumocTi, %
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2020 r. coctaBuiio 30—35 mpoLeHTHBIX MYHKTOB (I1.11.),
B TO BpeMsl KaK [UIsl KJIaCTepOB BUACOKOH(EPEHLIMIA,
HEeTIPEPBIBHOCTU OM3HECa M TeJIEMEAUIIMHBI POCT CO-
crapiisin 6osee 100 m.m. I1pu aTOM ToKazaTeNn anpess
2020 r. He IBIIIIOTCS MTUKOBBIMU JIJISI 3TUX KJ1acTepoB. B
1LIeJIOM Ha0monaeTcs caadblii pOoCT B HAYaJIbHbBIN TIEpU-
ol maHaeMuu (maba. 1), 9To TaKKe yKa3bIBaeT Ha OTCYT-
CTBUE MPU3HAKOB IIIOKOBBIX U3MEHEHMIA KaK B ClIy4ae C
MpeabIAyIMM naTrepHoM. B To xe Bpewms, mocie 2021
I'. TEMITBI IIPUPOCTA IJIs1 000MX KJIaCTEPOB CHU3UJIUCD.

bosee ymepeHHast peakuys Ha MaHIEMUIO MOXET
OBITH CBSI3aHA C TE€M, YTO TEXHOJOTUU, OTHOCSIIIAECS
K IBYM aHaJIM3UPYeMbIM KjacTepaM, HE MCIIOJb30Ba-
JIUCh HETOCPENCTBEHHO B KAUeCTBE OTBETa Ha TaH[e-
MUIO, KaK TeJleMeIuIIMHA WIX BujeocepBUChl. bonee
TOTO, PSIJ UCCIENOBaHUI TMOKa3bIBAIOT, YTO Hapylle-
HUSI TI00AJIbHBIX LIETTOYEK TTOCTABOK TAKXKe HEraTUBHO
TIOBJIMSTA Ha TIPEJTIOKEHUE B JIEKTPOHHON KOMMED-
1IMY, TTPY HAJIMYUU BBICOKOTO CIIPOCa, YTO MOATBEPXK-
JIaeT ee OrpaHUYEeHHBIN POCT 32 HaOMIOAaeMble TIEpU-
on [33]. Kpome Toro, B ceKTOpe OHJIaliH-pa3BICYECHUIA,
HECMOTPSI Ha BO3POCIIUIA cIpoc Ha 1MGbpOoBbIe TIaT-
(opMBbI BO Bpemsi MaHAEMUU, U3MEHWINChH CIIPOC U
TIPEJIOKEHNE Ha PYTHUe CEPBUCHI, HAIPUMEpP, CTaIN
HEBO3MOXHBbI BBICTaBKH, (hecTuBalu, OrpaHUYUIOCH
Mpou3BoACTBO (wibMOB U mp. [34]. B pesynabrare B
cJIydae 3TUX KJIACTEPOB MOXHO TOBOPUTH O MEHEE BBI-
paXeHHOM peaklMM Ha BO3ACHCTBYUE MaHAEMUM.
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Puc. 2. TattepH 2: n3meHeHue 3Ha4umocTn B 2018-2022 rr. (B % K ypoBHio Ha 31.12.2017).
CTOYHMK: pacyeTbl aBBTOPOB Ha OCHOBE UHTENNEKTYaNbHOr0 aHann3a 60MbLUNX AaHHbIX B cucteme iFORA.



Ilammepn 3: omaoscennotii 3¢hghexm

IlaTtTepH xapakTepu3ylOTCsI 3HAYMTEIbHO OoJiee
MO3IHUM JOCTIKEHHEM MMMKOBBIX IMOKa3aTesleil 3Hauu-
MOCTH 3a HabIogaeMblid TIEPHOJI, a TAKXKE OTCYTCTBUEM
LIOKOBO# peakliMK B Hayajle MaHAEMMM, YTO YKA3hIBACT
Ha OTJIOXXEHHBIN XapaKTep TpaHCHOPMALIMOHHEIX 3¢-
(ekToB.

OTJ10KeHHBII XapaKTep BAUSIHUS NaHAEMUM Ha pac-
MPOCTPAHEHUE STUX TeXHOJIOTMIECKUX 00JIacTelt CBSI3aH
C HEOOXOIMMOCTBIO amanTali TEXHOJOTU K HOBBIM
ycaoBusiM. Tak, 3HAUMMOCTb LIU(POBOM JIOTUCTUKH 10~
CTHUTJIa CaMBIX BBICOKUX MOKa3aTejieil TOJbKO K KOHILY
2020 1. (puc. 3). AHAJIOTMUHYIO TPACKTOPUIO 3a TOT XKe
Mepuoj, MPOAEeMOHCTPUPOBAIN IMOKA3aTeIN 3HAYMMO-
CTH JUTS IU(DPOBEIX BAJTIOT.

OtioxeHHble 3(¢eKThl MaHAEMUU TakXkKe YIOMHU-
HalOTCS B paHee IpoBen¢HHbIX ucciaenoBaHusx. 1o yr-
BEPXKICHUIO psila aBTOPOB, TOJBKO B JOJTOCPOYHOM
MepCIeKTMBEe MHHOBAILMOHHBIE LIEITOYKM ITOCTaBOK Oy-
YT UTPaTh BasKHYIO POJIb B YIOBIETBOPSHUH CIIpOCa Ha
oIpelieIeHHBIE TIPOAYKTHI, YTO ITOMOTaeT CHU3UTh He-
TraTUBHBIEC TIOCTeACTBUS MaHaemun [23]. B 1o ke Bpe-
MsI, POCT HMUMPOBEIX BAIIOT 0OOCHOBAH ITOCTEIICHHOM
ajanTaiueit GMHAHCOBOIO PEryIMPOBAHUS K YCIOBUSIM
MaHIEMUU U HUCITOIb30BaHMEM HU(PPOBBIX BATIOT IS
CTUMYJIMPOBAHUS BOCCTAHOBJICHUSI SKOHOMUKHU. Pe-
3yJIbTAaThl IPYTUX UCCIECIOBAaHUN TakKe MOATBEPXKIAIOT
TIOJIOKUTEIBHBIA CTUMYIHMPYIOINi 3DheKkT oT 1md-

/13meHeHne 3Ha4mmocTn, %

POBEIX BaJIIOT Ha 3JICKTPOHHYIO TOpProBiIio B Kurtae, uro
ceago Mx MpenMeToM (pMHAHCOBOTO PeryJMpPOBaHUS
M TIPVBEJIO K YCKOPEHHOMY pacipocTpaHeHuIo [35, 36].

Ilammepn 4: necamuenwlii 3ghghexm

ITaTTepH XapaKTepu3yeTcsl OTCYTCTBUEM POCTa 3Ha-
YUMOCTH TIOCJIe Havajia ITaHIeMUH U COXpaHEeHUEM He-
TaTUBHON TWHAMWKHU Ha TPOTSKEHUYW BCETo Iepuoaa
HaOJIIOAeHUT.

IToka3aTrenu 3HAYUMOCTH TEXHOJIOTUI OMOMETpUN
M Knbep0e30MacHOCTH, B OTJIMYME OT OCTaJbHBIX, MPO-
JEMOHCTPUPOBAIM TIJIaBHBIA HUCXONSAIIUIA TPEeHI Ha
MPOTSCKEHUM BCEro Iepuona HabmoneHuit (puc. 4).
I1pu stom B Hauane nanaemuu (Mapt-amnpenb 2020 r.)
DT 00erX TEXHOJIOTMYECKUX o0JacTeil HabIomaeTcs
cran 3HAYMMOCTH, KOTOPBIi, OOHAKO, HE ObUI pe3KUM
¥ coctaBua mopsiaka 15—20 m.m. B To Xe BpeMs, He-
CMOTpS Ha TIOJIOXKHUTEIBHBIC TEMITHI ITprpocTa B 2021 T.
(maba. 1) 3HAUMMOCTHh O0EWX TEXHOJOTUYECKUX 00-
JlacTell He BepHY/IAch K TOKa3aTessiM J0 TaHIEeMUMU.
MOKHO cKa3aTh, UYTO IOCJIe TTAaHIEMUN X 3HAUNMOCTD
B JIEJIOBOI TIOBECTKE HE yIaja CyIIeCTBEHHO, HO TIpU
HaCTOSIIIMX TEMIIaX MMPUPOCTa 3HAYMMOCTH BO3BpaT K
JOTaHIEeMUIHBIM YPOBHSIM TakK M He Tipou3soiiesn. Cre-
JIaTh BBIBOABI O TJIyOMHE BAWUSHUS MAaHIEMUU Ha 3TU
KJIacTepbl OymeT BO3MOXHO TOJBKO B 0oJiee IOJTo-
CPOYHOM IEPCIIEKTUBE.

~ Brewuit wok COVID-19 (c mapra 2020 T.)
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Puc. 3. NartepH 3: u3meHerme 3HadmumocTin B 2018-2022 rT. (B % K ypoBHto Ha 31.12.2017).
JACTO4HMK: pacyeTbl aBBTOPOB Ha OCHOBE UHTENNEKTYaNbHOr0 aHanu3a 60bLUMX AaHHbIX B cucTeme iIFORA.
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Puc. 4. NatTepH 4: nameterne 3Ha4umoctn B 2018-2022 rr. (B % k ypoBHto Ha 31.12.2017).
WCTOYHMK: pacHeTbl aBBTOPOB Ha OCHOBE UHTENNEKTYaNbHOM0 aHann3a 60nbLUNX AaHHbIX B cucteme iFORA.

IIpu »TOM pe3ynbTaTel HACTOSIIETO WCCIeIO0-
BaHUS He IOATBEPXKOAIOT pPe3yJbTaThl paHee OIly-
OnMKOBaHHBIX paboTr. B uyacTHocTM, psim aBTOPOB
MPUIIUIM K BBIBOAAM O BO3pacTalolleid MoTpeOHO-
CTH B cepBHcaxX KubepOe30macHOCTH II0C/Ie Havajla
COVID-19 [18, 19]. B HacrosiieM uccieioBaHUU
IIPOIEMOHCTPUPOBAHO MOCTEIICHHOE BOCCTAaHOBJIC-
HU€ IIOJIOXMUTEJbHOU NMHAMUKHW 3HAYUMOCTH KU-
6epbesomacHocty K KoHuy 2020 r. m 2021 1., 4TO
MOXET OBITh CBSI3aHO C IOCTENEHHOU amamTanuei
obImecTBa K BO3POCIIEMY HMCIIOJIb30BAaHUIO IPYIUX
LM GbPOBBIX TEXHOJOTUI U POCTY CIpOCa Ha pellIeHUsT
JIJISI KNOepOe30MmacHOCTHU.

Takum o6pa3oM, B YCIIOBHUSIX BHEIIHEro IIIOKa
MIPOM3OILIN CYIIECTBEHHBIE CABUTH Ha PBIHKAX BCEX
MMpOaHAJIU3NUPOBAHHBIX TEXHOJIOTHYECKUX 00IacTei,
IIPY 3TOM HAOIIOOAIOTCS OUIYTUMBIC PA3IUUYUS B UX
xapakrepe. «[loBegeHne» Kaxa0ro OTaeJbHOro Kia-
cTepa oIpenensieTcss CIelun@ruKoil BKIIOYEHHBIX B
HEro TeXHOJOTHi, B TOM YHCJIE YPOBHEM MX 3PEJO-
CTH, IIUPOTON MPUMEHEHUSI B OTPACISIX, CTCIICHBIO
BIMSIHUS TTaHOEMUM Ha KJo4eBble cephl MX IPU-
MEHEHUS U Ip. AHAJIOTUYHBIC TATTEPHBI MOTYT OITH -
CBIBAaTh MU3MEHEHUS TPAacKTOPHIT pacIpoOCTpaHEHUS
U GbPOBBIX TEXHOJIOTUM B YCIOBUSIX TYypPOYJIEHTHOCTHU
BHEIITHEW Cpelbl, BEI3BAHHBIX Pa3HOTO poaa 3KOHO-
MUYECKUMHU U COLIMATBHBIMU TTOTPSICEHUSIMH.

3akioueHue

Pe3kne m3MeHeHNSI KOHBIOHKTYPEI U POCT YPOBHS
HEOTpeeJIEHHOCTH 3HAYMTENbHO YCJIOXHSIOT IIpO-
LeCcC TIPUHSITHST PEUICHUS JUIT SKOHOMUYIECKUX CYOh-
ekToB. [IpenoXeHHBI B CTaThbe IMOAXOJ IO3BOJSIET
BBISIBUTH 3aKOHOMEPHOCTH B PEAKIIMKU PHIHKOB ITU(-
POBBIX TIPOAYKTOB M CEPBHCOB Ha BHEIIHUE IIIOKU M,
TEeM caMbIM, JaeT BO3MOXKHOCTB ITOBBICUTH ITPEICKAa3y-
€MOCTh BO3MOXHBIX U3BMEHECHUIA.

OMMupuyeckie HaOMIOAeHUsI B MEpUOA TaHae-
muu COVID-19 (2020—2022 rr.), mosydyeHHbIE C UC-
MOJIb30BaHUEM HMHTEJUIEKTYAJIbHOTO aHaIu3a OOJIBIINUX
JNAHHBIX, TTO3BOJIMJIM CHUCTEMATU3UPOBATh BO3MOXHbIE
TUIIBI pearupoBaHMS LM(MPOBBIX TEXHOJIOTUI Ha BHEIII-
Hue 1moku. biaarogapst cBoeit yHUBEpCAIbHOCTH, TIPE-
JIOKEHHBIN TOAXOM MOXET MPUMEHSIThCS /i1 OLeHKU
MOCJIEACTBUI BHEIITHUX LIIOKOB Pa3IMYHOTO MPOUCXOXK-
neHus. Bo-niepBbIX, CKBO3HBIE METPUKH, OTpaKalolre
3HAYUMOCTb B MOBECTKE, NAIOT BO3MOXHOCTb OLIEHUTb
KOJIMYECTBEHHO MACINTA0 peakiIMy Pa3INIHbIX TEXHO-
JIOTMYECKUX TPEHIOB U COMOCTABUTh UX MEXAY COOOIA.
Bo-BTophIX, 1OCTYI K HauboJiee aKTyabHOI MH(pOpMa-
LMY TIO3BOJISIET OINEPaTUBHO OTCIEXUBATh U pearupo-
BaTh Ha MTOOOHBIE U3MEHEHUs. B-TpeTbux, B pe3yibra-
T€ CTAHOBUTCSI BO3MOXHBIM BbISIBJIEHUE OMPENEIEHHbIX
3aKOHOMEPHOCTEH 1 JaiabHelas nx KiaaccuuKalus.



BU3HEC-MHOOPMATUKA ‘ T.17 ‘ Ne 1 ‘2023

45

AHaIN3 Ha TpUMepe IMaHAEMUM OTpaxkaeT Kpaii-
He HEepaBHOMEPHOE BO3MIEICTBHE IIOKOB Ha TPAaeKTO-
puu pacrpocTpaHeHUs] TUMPOBBIX TeXHOMOTHUI. BbI-
NIeJICHHBIE YeThIpe MaTTepHA OTIMYAIOTCS KaK IO CUJIe
TpaHc(OPMaALIMOHHOTO BO3AeHCTBUS (OT YMEPEHHOTO
IO SIPKO BBIPaXXEHHOT0), TaK U 110 CPOKaM ITPOSIBICHUS
BO3HUKIINX 3(P(PeKTOB (0T MOMEHTAJbHON OO0 OTJIO-
JKEHHOM JOJITOCPOYHOM peakLnn).

Pe3kuii poct «B MOMEHTE» U MOCAeayIollee 3aMe/l-
JIEHUE MPU COXpaHEHUHU OOIIEl MOJOXUTEIbHOMN TeH-
NEHIINY XapaKTePHbI IJIsI TEXHOJOTUYECKUX pPEeIlIeHUI
nepBoro natrepHa. s KjaacTepoB 3TOH TPYMITbl MOX-
HO FTOBOPUTH O HAJTUUMU OoJiee ITyOOKUX CTPYKTYPHBIX
M3MEHEHUWM, KOTOPbIE COXPAaHWJIMCH B MEPUOM TTOCT-
naHaeMuu. MeHee BbIpaXeHHbIE WM OTJIOXEHHbBIE
3 dEKTHI B CpeIHECPOYHON MEPCIIEKTUBE CBOMCTBEH-
Hbl BTOPOMY U TpeThbeMy MaTTepHy. Takas peakuus
CBSI3aHA C MEHEE BBIPAXEHHOU YyBCTBUTEJIBHOCTBIO
TEXHOJIOTUI K UBMEHEHUIO KOHBIOHKTYPbI U HAJIMYU-
€M OIpeNIeJIECHHOTO BPEMEHHOTO Jiara JIs afanTaluu K
W3MEHMBILENCS CUTYallUN.

ITo Mepe ocnabneHus BiausHus hakropa COVID-19
HabMIOgaeTCsl U O0paTHBIM TIpoliecC — «IelU(PpPOBU-
3alMK» U1 TeX HaIlpaBJICHWI, Tlie U3IEPXKKU YCKO-

peHHOI HU(POBU3ALIMKU OBUIM CIUIIKOM BBICOKU. B
paMKax 4eTBEepTOro IaTTepHa HabJogaeTcsl HeraTuB-
Has JMHAMMKA B OTBET Ha BHELIHMWE M3MeHeHUs. B
5TOM KOHTEKCTE, BHEIIHKE IIOKHM, UMEIOIINE BpEMEH-
HBII XapaKTep, MOTYT He TIPUBOINTH K JOJTOCPOYHOM
CTPYKTYPHOU TpaHCc(opMalu, HO TULIb YCKOPSTD CY-
IIECTBYIOIIUI TpeHJ (C BO3MOXHBIM IOCIEIYIOIIUM
«OTKaTOM»).

BeisiBieHMe Takoro poja MaTTepPHOB BBICTYMAET
BAXHBIM 3JIEMEHTOM IMPOTHO3UPOBAHUSI SKOHOMUYE-
CKOTO U COLIMAJIbHOTO Pa3BUTHSI, KaK JIJIsl TOCYIapCTBa,
Tak ¥ U151 6usHeca. [IpencTaBieHHbIe pe3yabTaThl MO-
TYT OBITH OOOOIEHBI IJIs1 KOMIUIEKCHOTO aHanu3a (pak-
TOPOB, CIIOCOOCTBYIOIIMX WM3MEHEHUIO OW3Hec-Tpo-
LIECCOB, MTEPECTPOIKE LIETIOYEK CO3AAHUS CTOMMOCTH,
CABUTAM Ha PBIHKAX IU(MPOBBIX TTPOAYKTOB U CEPBU-
COB, a TAKXE CJIIOMY COOTBETCTBYIOIIUX TEXHOJIOTHUYE-
CKUX TPEHIOB. B

baarogapuocTu

Cratbst moarotToBjieHa B pamkax I[IporpaMmbl pyH-
JaMEeHTaJIbHBIX McclienoBaHui HalmoHaabHOro McC-
CJIeIOBATENIbCKOTO YHMBepcUTeTa «BhIcimas 1mrKosa
SKOHOMUKU».

Ilpunoxcenue 1.

CnHCOK KITI0YEBBIX CJIOB 111 TEXHOJOTHYECKHX KJ1acTepoB

Knactepb! | Knioesbie cnosa
CepBuchl Video conferencing app
BUEOKOHMEPEHLII

Video conference

Video conferencing tool

Video conferencing solution

Video conferencing

Video conferencing platform

Cisco webex

Video conferencing service

Video conferencing software

Video meeting
Microsoft teams
Zoom

Teleconferencing

Knactepb! | Kniouesble cnosa
Cepaucy! Video communication
BIOEOKOH(EPEHLNIA

Virtual conference room
Virtual conferencing
Online conferencing
Videoconferencing solution
Videoconferencing software
Cepaucbl Business continuity plan
MOAAEPKAHNS
HenpepbIBHOCTY Business continuity
Ou3Heca
Remote workforce
Business solution application
Remote collaboration
Remote worker
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Knacrepbl | KntoueBble cioBa Knactepbl | Knto4eBble cnoBa
Cepaucbl Real time intelligence TenemenuumHa Telehealth platform
noaaepKaHms .
HEnpepbIBHOCT Remote employee Telehealth provider
Ou3Heca . -

Business continuity tool Telehealth company
Remote work Virtual doctor
Remote collaboration tool Telehealth consultation
Virtual workspace Telehealth program
Virtual collaboration Telehealth solution
Online collaboration tool Virtual care
Virtual collaboration platform Telehealth
Collaboration software Telemedicine
Digital work environment Remote consultation
I i hnol .
Collaboration technology Mobile telehealth
Virtual whiteboard
Telehealth policy
Cloud base collaboration -
Telemedicine consult
Cloud base communication ]
Online care
Online collaboration platform ] . .
3NeKTPOHHasR Online delivery service
Enterprise collaboration platform KOMMEpLNS
Pickup and delivery service
le(bposaﬂ LOgiS“C Supplier
NOTVCTVKE — Grocery delivery service
Logistical arrangement
Food delivery service
Logistic centre
Grocery delivery
Logistical challenge
Delivery service
Logistic app
. — i Home delivery service
Supply chain AND digital service
- ] Online shopping
Transport AND digital service
. . i Food delivery
Logistic AND digital service
Google pa
Supply chain AND digital solution g Py
Management tool AND supply chain E commerce
Logistics AND digital solution E commerce platiorm
Logistic hub Ecommerce business
Digital logistics Ecommerce store
TenemeanLuHa Telehealth vendor Last mile defivery
Telehealth service Digital commerce
Telemedicine service E commerce delivery
Telehealth visit Virtual marketplace
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Knacrepbl KntoueBble cioBa Knacrtepbl KntoyeBble cioBa
OHnaiiH-paseeqeHus Home broadcast Lichposbie E krona
Virtual museum BT Digital fiat currency
Online entertainment Digital dollar
Streaming service Digital euro
Streaming platform Digital yuan
Virtual sport Central bank digital currency
Virtual tourism Digital fiat
Digital entertainment Bank issue digital currency
Streaming content Digital ruble
Virtual gallery Bank digital currency
Virtual tour Digital renminbi
Virtual travel CBDC
Virtual entertainment Digital RMB
Virtual fashion DFC
Ku6epesonacHocTs Cybersecurity policy Buometpus Face recognition

Cybersecurity concern

Cyber risk

Cyber criminal

Cyber threat

Cybersecurity company

Cybersecurity service

Cybersecurity strategy

Cybersecurity industry

Cybersecurity tool

Cybersecurity product

Cyber defense

Zero trust

Information security

Critical infrastructure protection

Cybersecurity solution

Cybersecurity technology

Cybersecurity innovation

Information security solution

Data security

Biometric identification

Fingerprint biometric

Biometric data

Retina scan

Face biometric

Biometric technology

Voice biometric

Biometric solution

Iris recognition

Biometric research

Mobile biometric

Biometric application

Biometric method

Facial biometric

Biometric reader

Biometric identification system

Biometric device

Biometric information

Multimodal biometric
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Abstract

This paper investigates the impact of external shocks on the spread of digital technologies. Using the example
of the COVID-19 pandemic, we identify and describe four patterns that reflect the uneven response of different
digital technologies to external conditions undergoing transformation. The patterns differ in both the magnitude
of the pandemic’s impact and the timing of the resulting effects. Video conferencing, business continuity and
telemedicine services showed a dramatic increase in demand at the beginning of COVID-19 and a gradual decline
in the later stages. A more moderate response in the early weeks of the pandemic is typical of e-commerce and
online entertainment. Delayed effects are seen in digital logistics services and digital currencies, which reacted
much later than other technologies. Finally, a slow decline in significance after the pandemic began has been
observed for biometrics and cybersecurity technologies. Similar patterns may describe the transformation of the
spread of digital technologies not only under the influence of COVID-19, but also in the face of dramatic economic

and social changes of other origins.
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AHHOTAIMA

Benenme OyxranTepckoro ydera oOecreumBaeT cOOp M CHCTEMATH3alMIO0 TOKYMECHTHPOBAHHOM
uHpopMalMU o (pakTax XO3SdWCTBEHHON XU3HM TIpeAnpusaTuii u opraHuszanuii. CoOupaemas
nHGOPMALIMST CUCTEMATU3UPYETCST U O(POPMIISIETCSI B BHIE Pa3IWYHBIX (opM oTyeTHOCTU. OmHON U3
KJTIOUYEeBBIX (DOPM OTYETHOCTU sIBJIsIeTCs (popMa Oyxranrepckoro OamaHca. B ocHOBY OyxraaTepcKoro
OayiaHCca MOJIOXKEH MPUHIIMIT IBOMHON 3alMCU, COTJIACHO KOTOPOMY Kaxoe U3MeHeHUe (pMHAHCOBBIX
CPEICTB OPTaHU3AIINH OTpaXkaeTcs KaK MUHUMYM Ha IBYX OYXTaJITEPCKUX CYeTaX, MMEIOIINX OTHOIIICHUE
K COOTBETCTBYIOIICH I'pYIITE CTaTeil aKTUBOB U ITACCUBOB. TakuM 00pa3oM peann3yeTcst ycjoBue daiaHca
00BeMOB 00OOIIIEHHBIX CTOMMOCTE aKTUBOB M IMacCUBOB. KOHTPOJIBHEIM 3JIEMEHTOM OYXTaJITepPCKOTO
OayraHca CIMTACTCSI PABEHCTBO CTOMMOCTE I aKTBOB 1 ITacCMBOB. OITHAKO TaHHBIN KOHTPOJIbHBIN 3JIEMEHT
He MO3BOJISIET BBISIBUTh CUCTEMHOE pa3inyue (pa3HooOpasue) OyxXraaTepckux 0ajlaHCOB MPU paBEHCTBE
pacrpeneIeHHBIX (DMHAHCOBEIX CPEICTB. A UIMEHHO, YCIIOBHE paBEeHCTBA HOCUT MHTETPAJIBHBIN XapakTep
¥ eT0 BBITIOJIHEHNE HE CBSI3aHO ¢ KOHKPETHBIM XapaKTepOM ITOCTaTeMHBIX pacIpeneeH, ITOCKOIbKY
MPU 3aJaHHBIX pa3Mepax oOlIel CTOUMOCTU OyXTrajaTepcKoro 6ajaHca yCIOBUE MOXKET ObITh BHIITOJTHEHO
Pa3IMYIHBIMUA BapMaHTaAMU pacIpenesieHNu (DMHAHCOBBIX CPEACTB IO CTaThsIM aKTUBOB M IACCHUBOB.
ITosToMy B paMKax JaHHOI CTAaTbU IPEAIIPMHSTA TOIBITKA BBEACHNS HOBOTO KOHTPOJIBLHOTO 3JIeMEHTa
OyxranTepckoro 0ajgaHca, YUUTHIBAIOIIETO HEPABHOMEPHOCTD pacIipelneieHuss QUHAHCOBBIX CPENCTB 110
CTaThsIM aKTHBOB U ITACCHBOB KPEeIUTHO-(PUHAHCOBBIX OPTaHU3AIIHIA.
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Brenenune

MpaKTHKE YIIPABICHUS KPeINUTHO-(MHAHCO-

BBIMU OpTaHM3AlUSIMU M3BECTHA IIpobJeMa

«cMepTHOCTU» 0aHKOB. ITo gaHHbIM LleHTpasb-
Horo Oanka Poccuiickoit ®enepaunu 3a MEPUOL
¢ 2001 roma mo 2022 rox YKCiI0 OeHCTBYIONINX OAaHKOB
COKpaTuiaoch 6ojee yeMm Ha 70 % (puc. I).

ITo MCPE COKpallCHUA YnCjia aKTUBHBIX UTPOKOB B
0aHKOBCKOM CEKTOPC OKOHOMUKU BCEC boJsiee aKTyaJb-
HOM 3a1ayeil CTaHOBUTCS BBISBJIEHUE HETATUBHBIX U3-
MEHEHUU COCTOSTHUS KaXIO0T0 KOHKPETHOTO baHka.

YT00BI KOHCTPYKTUBHO U MMPEIMETHO PEeIlaTh JaH-
HYIO 3aj7a4y, OylaeM paccMaTpuBaTh OAHK Kak YIIpaB-
JISIEMYIO CUCTEMY, a CUCTEMY PacxomoB (hMHAHCOBBIX
CpEICTB Ha obecleuyeHue KU3HeaesITeIbHOCTH 6aHKa
Kak ynpasisiomyio (puc. 2).

B ocHOBY moaxomna K COBOKYITHOCTH pacXoI0B Kak K
VIIPaBJISTIONIEH CUCTEME MOJIOXKEH TOT IPOCTOil (pakT,
YTO KaXIbIi pacxod MMEET JABOWMHYIO MPUPOAY BIUSI-
HUS Ha cocTosiHMe 6aHKa. C OHOI CTOPOHbI, KaXKIbIi
pacxojl oTpaxkaeT MOTPEOHOCTh 0aHKa B KOHKPETHOM
9KOHOMUYECKOM pecypce. C Ipyroil CTOpoHbI, Kax-
NbI pacxoll BHOCUT U3BMEHEHUE B COCTOSIHME yIpaB-
JISIONIEN CUCTeMBbI KaK €IWMHOTO IIeJIOTO, MOCKOJIBbKY
U3MEHSIeT 3HAYEHUS TOJIe pacxoJoB IO Pa3IuYHbIM
cTaTbsiM. /laHHOE CBOMCTBO COBOKYITHOCTM PAacXOIIOB
MO3BOJISIET YIPABJISTh COCTOSIHMEM OaHKa KakK eav-
HOM 9KOHOMMYECKOI cucTeMOoil. B Teopuu u mpakTuke
YIIpaBJeHUs CJIOXHBIMU CUCTEMaMU (CM., HaIpUMeED,
[1—3]) mmpoko ucnonb3yrorcs Takue hyHIaMeHTa b-
HbI€ MOHSITUSL KaK SHTPONMUS U pa3HOOOpasue Bapu-
aHTOB COCTOSIHMIA ympaBisiomiux cucteM [4]. UmeH-
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HO pa3HOOOpa3ne COCTOSTHUI YMPaBISIONIe CUCTEMbI
JIaeT BO3MOXHOCTD aJIcKBaTHO pearMpoBaTh Ha M3Me-
HEHHUSI COCTOSTHUSI YIIpaBJIsieMOi cucTeMbl. OgHAKo,
B TEOPMU M OCOOEHHO B MpPAaKTUKE aHajau3a Oyxraj-
TepCKOro OajaHca MCIIOJIb30BaHUE CBOMCTBA pPa3HO-
00pa3nusl COBOKYITHOCTH PAacXOIOB OTPaHUYMBACTCS
OTCYTCTBUEM COOTBETCTBYIOIIMX METOMOJIOTUYECKUX
moaxonoB. B 3Toil ¢BSI3M MCITOIBb30BaHUE SHTPOIIUH B
KauecTBE Mepbl pa3HOOOpa3us OyXraJTepcKoro d6anaH-
ca UM ee IpMMEHEHUe MPU MOIEIMPOBAHUU TTPOLIECCOB
MIPUHSTUS PEIICHUI B SKOHOMMKE (CM., HaIlpuMmep,
[5—14]) no3BoaAIOT HUCcCenoBaTh caMble pa3HOOOpa3-
HbI€ aCIIeKThl U OCOOEHHOCTU COCTOSIHUS YITPaBJIsIO-
IIEHA CUCTEMBI.

Lenbio uccaenoBaHus IBISETCS 000CHOBaHUE BO3-
MOXHOCTH TIPHUMEHEHUS SHTPOIUITHOTO ITOAXO0Ja K
OLICHKE pa3HOoOoOpa3us aKTUBOB M ITaCCUBOB OyXTall-
TEPCKOro GajiaHca, YTO MOXKET IIO3BOJIUTh BBISIBUTh Ha-
e nrcbanaHca B COCTOSTHUM OaHKa.

1. Pa3noo0pa3ue cocTosiHuit
U SHTPONMS YNPABJIAIOIIEi CHCTEMBI

YToObl TEepelTH OT «pa3HOOOpa3usi» KaK MOHSITUS
K «pa3sHOOOpa3uio» KaK IapaMeTpy COCTOSTHUSI
YIPABIISIONICH CUCTEMBI 0aHKA, pACCMOTPUM B KAYECTBE
MepBOro  MPUOIMKEHUST  KOJMYECTBO  BapHUaHTOB
VIIPABJIEHYECKUX PEIICHUM O IIOCTAaTeMHBIX pacxomax
¢duHaHCOBBIX cpeacTB. C 5TOM LENBI0 IIPEACTaBUM
COBOKYITHOCTb PAacXOIOB B BUIE TaOJWYHOI (hOPMBI
(maba. 1), B IeBOI YaCTH KOTOPOU MPUBEIEH MepeUcHb
crareil pacxomoB N = (n; n,; ...; n,), a B NpaBoil —

COOTBETCTBYIOILIME OOBEMBI PACXOIOB (PUHAHCOBBIX
cpenctB G =(G,; G,; ...; G,).

2011
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2016
2017
2018
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2020
2021
2022

Puc. 1. Hucno aencTByioLLyx 6aHKOB.
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Puc. 2. CxeMa pa3fieneHust CUCTEMbI YIPABNGHUS Ha JBe YacTu:
ynpaBnsiemas 11 ypaBnaioLast.

Tabauya 1.
Tabamunas dopMa npeacTaBIeHUs] COCTOSAHUSA
YNPaBJIAONIEH CHCTEMBI

CraTbs pacxopoB 06bem cpeacTs
nl Gl
nz G2
nN GN

TabnuuyHast ¢dopma (maba. 1) TO3BOJISIET BBECTU
ImapaMeTp pa3HOOOpa3usi COCTOSIHUS YIIPaBIISIOLICH
CHCTEeMBI KaK YHCJIO BapUaHTOB W, KOTOPBIMU MOXET
OBITh pPEaTM30BAHO COCTOSIHHE C (PUKCUPOBAHHBIMU
3HAYCHUSIMU 4ucia (KOJMYecTBa) crateii N M CyMMBI
cpencTB S -

IMosicHuM cka3aHHOe Ha IpocToM Ipumepe. [lycTh
psl 00BEMOB pacTpeesisIeMbIX CPEACTB MPEACTABIISICT
coboii BekTop G = (5, 20, 75). Torma, MeHsisI MOPSIAOK

COITOCTABJICHUST 3JIEMEHTOB 4ucioBoro psga G u
nepeyHs crateir N, mosydaeM, 4yto W= 6, Tak Kak s
N =3 4KciIo BapUAaHTOB PaBHO YMCIY IEPECTAHOBOK:
W=N!=31=1-2-3=6 (maba. 2).

Jlanee  HeCIOXHO YCTaHOBUThb, 4YTO JIIOOOE
coBmajaeHue 3Hayenuit B pany G = (G, G,, ..., G,)
CHUXXaeT 3HaueHue mnapametpa W. B mpenene mnpu
pPaBEHCTBE 3HAYEHUI BCeX KOMITOHEHT BekTopa G npyr
apyry (G, = G,=G,=...= G,) Bce BAPUAHTbHI COCTOSHUSA
VIOPaBJSTIONICH CUCTEMBI WICHTUYHBI APYT OPYTY,
IIOCKOJIBKY ITIepeCTaHOBKa CTaTeil B JaHHOM ClIydae
yX€ He UTrpaeT HUKakoi ponu. [JlaHHas 0COOEHHOCTh
nmapameTpa W yka3biBaeT Ha BaXXHOCTb W3YYEHMSI
MMEHHO HEPAaBHOMEPHOCTH pacIipeneeHus 3HaYeHU I
pacxomoB. To ecTh memecoobpa3HO WCIIOIb30BaATh
CUCTEeMHBII TapamMeTp, KOTOPBI TO3BOJWI OBl
pa3uyaTh YUCJIOBBIE PsabI (BekTopa) G Mo XapakTepy
pacnpeneieHus1 3HauYeHUM ux KoMmoHeHT. Ilo
CyTH, 3TO TO3BOJUT OTBETUTh Ha BOIIPOC, B YeM
pa3IMIre YKUCIOBBIX PSIIOB C PaBHBIMM 3HAYCHUSIMU
napametpoB N u §,. TakuM CUCTEMHBIM TTapaMeTPOM
Moria OBl TIOCHYXUTb OSHTPOMNUS IPOU3BOJBHBIX
YUCJIOBBIX PSIIOB, KOTOpasi MOXET ObITh NMpUMEHEeHa
I KOJWYECTBEHHOM  OIEHKM  pa3HOoOpasus
(pa3TMINMOCTH) COCTOSTHUI YIIpaBJISTIONICH
cuctembl. Hanpumep, B yeM 3aKJI04aeTcsl CUCTEMHOE
pa3nuure KOHKPETHBIX YMCIIOBBIX PSIIOB (BEKTOPOB)
G'=(3,7, 10, 20, 60) u G'"" = (5, 10, 15, 20, 50), cooT-
BETCTBYIOIIMX PA3TUIHBIM COCTOSTHUSIM YIIPaBJISIOIICH
cuctembl? JIJIst 3TOTO CHavaja MpeacTaBuUM KOOpAWHA-
Thl BEKTOPOB B BHUJIe€ KYCOYHO-JTMHEWHBIX rpaduKOB,
MOCTPOEHHBIX C MCITOJb30BaHUEM MOAUMUIIMPOBAH-
HOIt METOAMKHU TocTpoeHus: auarpamMm Jlopenua. 3a-
TeM, alMpOKCUMUPYsI auarpamMmy JlopeHua cneruanb-
HOM omHOMNapaMeTpUUeCcKoi (DYHKIMEH, OTmpeacanM
napaMeTp HEPAaBHOMEPHOCTU pacmpeneeHus o (ajib-
da) 1 paccumTaeM SHTPOIUIO KaK MEPY pa3HOOOpa3us
COCTOSTHYSI YTIPABJISTIONIEH CUCTEMBI.

Tabauuya 2.
Pa3Hoo0pa3ue BApHAHTOB yNPAaBJIEHYECKUX PelleH i
06bem Bapuant Bapuant Bapuant Bapuaut Bapuant Bapuant
cpepcTs «1-2-3» «1-3-2» «2-1-3» «2-3-1» «3-1-2» «3-2-1»
G =5 n, n, n, n, n, n,
G,=20 n, n, n, n, n, n,
G,=75 n, n, n, n, n, n,




2. Iuarpamma Jlopenua
MPOU3BOJIBHBIX YHCJIOBBIX PSAIOB

B sKoHOMHKE XOpPOIIO M3BECTEH METOH BU3Y-
aJIbHOTO MPENCTAaBICHUSI HEPaAaBHOMEPHOCTU pac-
npeaeJeHus] JOXOAOB IO TpyIIlaM HacelieHUus B
BUJIe KyCOYHO-JMHelHoro rpacduka [15]. IIpume-
HUM YIIPOIIEHHBI METOI IOCTPOSHUS ITHarpaMMBbl
JlopeHmna n1g TIpOM3BOJBHOTO YHCJIOBOTO psiaa.
IIycTh, HampuMep, WCXOIHBIA YUCIOBOM s
(BeKTOp) HMeEEeT MITh 3JeMEeHTOB (KOMIIOHEHT)
G' = (3, 7, 10, 20, 60) u G" = (5, 10, 15, 20, 50).
PaccuutaeM psiin HaKOMJIEHHBIX YaCTUYHBIX CYMM
{S,} no crenyrommum dpopmynam:

S =G, S,=G+G,=5+G, ..,
S=G+G+.+G=5_+G, .., (1)
S,=G+G,+..+G,=S,  +G,

Ilonyyaem cienylomye HOBbIE DSIAbl (BEKTOPHI)
S’ =(3; 10; 20; 40; 100) u S” = (5; 15; 30; 50; 100).
Janee Kaxmyilo M3 HaKOIUICHHBIX CyMM S IEJIUM Ha
CyMMy BCEX 4YHMCEJ WCXOXHOro psma: S v = 100.
B pesyabrare mnony4yaeM psabl  uucesl  (BEKTOD)
Y' =(0,03; 0,1; 0,2; 0,4; 1) m Y’ =(0,05; 0,15; 0,3;
0, 5; 1), aBngromuxcsa 3HaAYEHUAMMU ¥ OCH OpavHAT
mrarpaMMbl JlopeHIia. 3HaueHUsT KOOPAWHAT 10 OCH
abcuucc paccuuraeM 1o dopmyne: X =n/N, rie n —
HOMeD TT0 TOPSIAKY IJTSl pacCMaTpUBAaeMOTo TIpUMepa 1
N=35, to ectb X=(0,2; 0,4; 0,6; 0,8; 1). U, HakoHe1,
OTMETUM Ha KOOPAWMHATHOHN IUTOCKOCTU X—Y TOYKHU
¢ KoopauHatamu (X ; Y) BHYTpU KBaapara cO CTO-
poOHaMHU, paBHBIMU eOuWHUIE. B pesynbrare moiryda-
eM muarpaMmbl JlopeHIIa B BUIE KyCOYHO-JIMHEIHBIX
rpapukoB (puc. 3), KOTOpble IalOT BO3MOXKHOCTb
BusyasbHO pasnmunth Y = (0,03; 0,1; 0,2; 0,4; 1) u
Y""=(0,05;0,15; 0,3; 0,5; 1).

OueBugHO, uTOo AuarpamMMbl JlopeHlla TO3BOJISI-
JOT BU3YaJIbHO TIPEACTAaBUTh HEPaBHOMEPHOCTH pac-
npeneeHus] 3HaYCHUH 3JIEMEHTOB JIIOOBIX YMCIOBBIX
PSIOB, OTIMYAIOLIMXCS MO YUCTY N 3JIeMEHTOB U 00-
et cymme S, uncesn. Kpome Toro, 1aHHbIHA MOAXON
MO3UIIMOHUPYET JTI000€ KOHKPETHOE paclipenesieHue
MEXIy IBYMsI KpaliHMMM BapuaHTamu (puc. 3): paB-
HOMEPHBIM («A» — BCe YMCJIa paBHBI IPYT APYTY) U
MpeaeibHO HEepaBHOMEPHBIM («M» — OmHO YHCIIO
CYIIIECTBEHHO OOJIbIlle OCTajbHbIX). I HarasmHo-
CTM Ha puc. 3 TpUBEACHBI OBe muarpamMMbl JlopeH-
ua, mocrpoennsie mia G, = (20, 20, 20, 20, 20) u
G, =(1,2,3,9,85).
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06 «A» .
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I
1

/
«M»s
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0,0 02 04 06 0,8 1,0

Puc. 3. narpammel JlopeHua.

Hcnonb3yst anmpokcumanyio auarpamm JlopeHiia
CceMelCTBOM omHoIMmapaMeTpudyeckux pyHkuuii L(x, o)
B BUIIE

L(x,a) = 1—4 1—x°, 2)

BBEIEM IIapaMeTp o KaK Mepy HepaBHOMEPHOCTU
pacripenesieHysl 3Ha4eHUid KOHKPETHOIO YMCJIOBOIO
psna (puc. 4) [16, 17].

3. DHTpONHSA YHCIOBOIO psAaa

B HepaBHOBECHOU CTaTUCTUYECKON MeXaHUKE 3Ha-
HUE CTaTUCTUYECKON IIJIOTHOCTUM P pacmlpeneeHUs
obecrieyrBaeT TOJHOE 3HAHWE COCTOSIHUSI CHCTEMBI
[18]. BBemeHHass omHOIapaMeTpudeckas (pyHKmus (2)
IUIS anmnpokcuManuy nuarpaMm JlopeHia mo3BOJsSieT
MOJYYUTh BbIPAXEHUE ISl CTATUCTUYECKON (PYyHKUIUU
pacrpefieieHds] BepOSITHOCTU (TUIOTHOCTH BEPOSTHO-
CTH) B clienytonieM Buze [16]:

2-a
g(l—l
’a = b 3
pga)=—— N (3)
(1+g“—‘) “
rie g — 3HaueHuWe pacxoga G, HOPMHUPOBAHHOIO

(meneHHOro) Ha BENMYMHY cpeqHero pacxona S, /N.

W, HakoHel, IMojydeHHas1 OmHOIlapaMeTpuyecKas
IUTOTHOCTh pacmpenecHUsT BepOSITHOCTH (3) ITO3BO-



ABCONOTHO PABHOMEDHBIA «Ax»

=20 «——> @ PaBHOBECHBIM «P»
_ ¢ l CyLLECTBEHHO
=6.0 @ HEpaBHOMEPHbII « M»

Puc. 4. CemeicTBo annpokcuMupyrowmx dyHkuuin L(x, o).

JIIEeT paccyuTaTh 3HTponuio V(a) niist mpou3BOJILHOTO
yucioBoro psiaa (Bekropa) G [19-21]:

V(a)=~[p(g,@)-In[ o(g,@)]dg. (4)

Ha pucynke 5 npencrapiieH rpadpk HOpMUPOBaHHOM
Ha MakKCHUMaJIbHOE 3HaueHue 3HTponuu V(a), moaydyeH-
HBIIt METOIOM YUCJICHHOTO MHTETPUPOBAHUS (hOPMYJTBI
(4) [20]. Ha rpacduke mpuBeneHbI 3HAYCHUST SHTPOITNN
IJIsl YUCTIOBBIX PSIOB, UCMONL30BaHHbIX B CTaThe: G,

HopmuposatHas aHTponna V()

G,, G'=(,7, 10, 20, 60), G" =(5, 10, 15, 20, 50),
G,=(20, 20, 20, 20, 20) u G,,=(1, 2, 3, 9, 85).

B uensx npumaHus KOJMWMYECTBEHHBIX CBOWCTB
OIMCAHWIO HAIIIETO MOAX0A TOCTATOYHO MPOIYKTUB-
HBIM CTaJIO UCTIOJb30BAaHUE YHUMOJAIbHON aHATIUTU-
yeckoil hyHkumuu V(a), annmpokcuMuUpyoliei rpapuxk
SHTPONHUY YUCIOBOTO psina [22]:

Vie)=a " Ina. )

1,0 7 ;

08

0,6 1

04 1

0,2 |

00 &£ | | | T T ! D:g:&eoTn[A)epHocm
10 15 2,0 2.5 3,0 35 40 pacnpedenexus a

Puc. 5. IHTPONMS YUCTIOBOMO PAA C PAa3NU4HbIM NAPAMETPOM o HEPABHOMEPHOCT PACTIPEAENEHNS.



B pesynbrate, umes dyHkuuwo V(e), ctajo BO3-
MOXHBIM Ha OCHOBE (hu3nUecKoil sHTponuu (4) Ko-
JIMYECTBEHHO C(OPMYTUPOBATh SHTPOIUINHBINA TTOMI-
XOJl K aHAJIN3Y OyXraJTepcKux 6ajiaHCcOB OAHKOB.

4. DHTPONUIAHBII MOIX0
K aHaJIM3y OyxraJrepcKoro 0ajanca

ITpuMmeHUM SHTpPONUIAHBIN TTOAXOI K aHAIU3Y O10/1-
JKETOB pa3JIMYHbIX YpOBHel [22] mist aHanM3a paBHO-
BECHS IIOCTATEUHBIX pacHpeacICeHUI aKTUBOB U I1ac-
CHUBOB OyXTalITepcKOro 6ajaHca 0aHKOB.

Kak noHstue «0yxrantepckuii 6agaHC» CYIIECTBY-
€T y>Xe MOYTH IIECThCOT JeT.B 0CHOBY OyXrajaTepcKoro
OaylaHca WUTANbSHCKMI MaTeMaTWK, MOHaX-(hpaHIIA-
ckaHnell JIyka bapronomeo ne Ilauonu B cBoeit pabote
[23], onmyonukoBaHHO# B 1494 romy, 3am0oXuiI IIpUH-
LI ABOMHOM 3alIMCH, COTJIACHO KOTOPOMY KaXKI0€ U3~
MEHEHME CPENICTB OPraHU3alMyi OTpaXaeTcsl, 1o Kpai-
Helt Mepe, Ha IBYX OyXTaJTepCKMX CUeTax, MMEIOIIUX
OTHOLUEHME K COOTBETCTBYIOLLEH IPYIIIIE CTATE aKTH-
BOB U MMACCHBOB.

B HacTosiee Bpemst OyxraaTepckuii GagaHc sIBJIsI -
eTCs OOILIEeNPUHATHIM (DUHAHCOBBIM OTYeTOM. KOH-
TPOJbHBIM 3JIEMEHTOM OyXrajatepckoro 0OajaHca
CUMTAETCs PABEHCTBO CTOMMOCTHU aKTUBOB U MacCu-
BoB. OIHAKO YCJIOBHE PaBEHCTBA CTOMMOCTU aKTH-
BOB M ITaCCHMBOB MOXET OBITh BBIIOJHEHO pPa3IMY-
HbBIMU BapMaHTaMM MOCTATEHHOTO paclpeacaeHUs
¢uHaHCOBBIX cpeAcTB. Ho MMeHHO mocTaTeiiHbie
pacrpeneneHusT (MUHAHCOBBIX CPEICTB SIBJSIOTCS
BaXXHEWIIUMU yIPaBJIEeHYSCKUMU PEIIEHUSIMU, KO-
TOpbIE OKAa3bIBAIOT BIUSIHUE HA COCTOSIHUE U Oesi-
TEJILHOCTh MPEANPUATUI W opraHuzanuil. B 3Toit
CBSI3U HYX€H KOHTPOJbHBI 3JIEMEHT, HeIocpe.-
CTBEHHO CBSI3aHHBIN C pacrnpenejeHUeM (PUHAHCO-
BBIX CPEJCTB.

ITocTaBiaeHHyI0 3amayy aBTOPBI ITOMNBITAINUCH pe-
IIWTh, OPUEHTUPYSICh Ha TPOAYKTUBHOCTb WUCIIOJb-
30BaHMsI (u3nueckux wmetadop U TIOHATUI TIpU
aHaJIM3e HEePaBHOBECHBIX COCTOSHUN MaKpO3KOHO-
Muyeckux cuctem [24, 25]. YmobHoii meTadopoii,
TMOSICHSIIOIIEN CYTh SHTPONMMHOrO MOAXONAa K pas-
JIEJIbHOM OlIEHKE SHTPOITMM aKTUBOB Y SHTPOITMH Tac-
CUBOB, SIBJIIETCS CpaBHEHUE KPeauTHO-GUHAHCOBOM
OpTraHM3allii C KOHTPOJUPYEMBIM YJaCTKOM pEKHU.
C Toif Wb pa3HUIIEH, YTO BMECTO BOMHOTO TMOTO-
Ka 4Yepe3 KOHTPOJIMPYEMBIM YJaCTOK PEKH MBI Oy-

JIEM paccMaTpuBaTh MOTOK SHTPOIMUU Yepe3 KPeauT-
HO-(bMHaHCOBYIO opraHusaiuio. Ilpu sToM cuctemy
yIpaBJIeHUS] TOTOKOM SHTPOIUYU YEpe3 OPraHU3aInio
00pa3HO TPEICTAaBUM B BHIE «IIJII03a», B KOTOPOM
BXOISALIMIA MOTOK sHTporuu (V,) ompenensiercs mno-
CTaTeHBIM pacnpeleNeHeM aKTUBOB (a,), @ UCXOMIs-
wmii (V,) — mocrareidHbIM pacrpeneseHueM MacCUBOB
(@,). B pesynbrare, KOPPEKTUPYA PACIpeNeIeHUs aK-
TUBOB U TTACCUBOB 1 pacCUMTBIBas 1o hopmyie (5) co-
OTBETCTBYIOLIME 3HaYeHUA sHTporuu (V) u (V,), pea-
JIU3yeM yrpaBiieHUEe TOTOKOM SHTPOIUU. YTIpaBIeHUe
IMOTOKOM JHTPONMUU TIO3BOJISIET M30eraTh B YyIpaB-
JIAIONIEM CUCTEME HEXEJNATEJIbHBIX JSHTPOIIUUHBIX
«HaBomHeHU» (AV=V,—V, > 0) n «06e3B0KNBaHUI»
(AV=V, -V, <0). Takum 06pa3om, yCIOBIE HYJIEBOTO
paBeHCTBA MOTOKa 3HTponu AV = () BBITIOTHSIET POJIb
KOHTPOJIBHOTO 3JIeMeHTa OyXxrajaTepckoro OanaHca,
XapaKTepu3ylollero paBHoBecue («P») mocTaTelHbIX
pacripenesieHuii akTUBOB U TTACCUBOB OYyXTaJITEPCKOro
OanaHca.

Ilo HameMy MHEHMIO, YCIOBME pPaBEHCTBa IOTO-
KOB 9HTPOTMUI HOCUT MHTETPAIbHBIN XapaKTep U eTo
BBIMIOJTHEHUE CBS3aHO C KOHKPETHBIM XapaKTepoM
MOCTAaTEMHBIX pacHpenesieHuil, MOCKOJbKY IMpU 3a-
MIAaHHBIX pa3Mepax o0Ileil CTOUMOCTU OyXraaTepcKo-
ro OajaHca yCJIOBME MOXKET OBITh BBITIOJIHEHO pa3-
JIMYHBIMU BapyUaHTaMM pacripefeaeHul (MHaHCOBBIX
CPEJICTB MO CTAaThsIM aKTUBOB U TTACCUBOB.

Ha pucynkax 6—11 mpuBeneHBl XapaKTepHBIE
rpadMKu  BPEeMEHHBIX 3aBUCUMMOCTEN  3HTPONUU
akTtuBoB (V) ¥ sHTponuu naccusos (V,), paccunran-
HBIX aBTOpaMM Ha OCHOBaHUU JaHHBIX IO OyXrajaTep-
CKUM OajlaHcaM':

¢ 0AHKOB, UMEIOIINX JIMIIEH3UIO (puc. 6, 7);
¢ caHupyeMbIXx 0aHKOB (puc. &8, 9);

¢ 0aHKOB, Y KOTOPBIX JIMIICH3UsI 0To3BaHa (puc. 10, 11).

5. lucnepcun BpeMeHHbIX
3aBUCHMMOCTEi SHTPONUI

BaxxHbIM BBIBOIOM BU3YaJbHOTO CpaBHEHMSI Bpe-
MEHHBIX TpaMKOB SHTPOIUM AKTUBOB W 3HTPOITNU
IMaCCMBOB  OyXrajaTepckux  OajJaHCOB  SIBJISIETCS
oueBUIHOEe Hanmmuue (puc. 6, 7) WM HapylleHUe
(puc. §—11) cMHXPOHHOTO TMOBENECHUS BPEMEHHBIX 3a-
BUCHMOCTEW SHTPONMM aKTUBOB (V) M 3HTPOMUM
naccuBoB (V). JlaHHBIN PakT yKa3blBaeT Ha LENECO-
00pa3HOCTh MCITOIb30BAHUS OIEHKHU ITUCIIEPCUM (BO-

! Cm.: [Topran 6aHKOBCKOTo aHAINTHKA «AHaau3 6aHkoB» (https://analizbankov.ru/index.php).
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Puc. 6. IHTponud aktusos (¥, ) v sHTponus naccusos (V) Garka BTb.
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Puc. 7. HTponus aktueos (V) v SHTpoMMA

JIATWIBHOCTH) BPEMEHHBIX PSIZIOB 3HAYEHWI Pa3HOCTH
SHTPONMI aKTUBOB M MaccuBoB (AV =V — V) Kak
Mephbl pa3dbpoca peaqbHbIX 3HAYEHUI OTHOCUTEIHLHOTO
CpeIHeTo 3HAYCHUST:

roe 7= 10 — Konn4ecTBO HAOIIONEHUIA.

PesynbraThl pacyera Aucriepcuil BpeMEHHBIX
3aBUCUMOCTEN SHTPOIMM aKTUBOB (0,), TTACCUBOB
(0,) v pasHocTM SHTpomwuii (0,,) Ha WHTepBaje
2010—2019 rr. npuBeneHsl B mabauye 3 01 Tpex
YCIOBHBIX TPYIIT OaHKOB: KPYNHBIX, CPEOHUX U

OTHOCHUTEJIIBHO HEOOIBIINX.

[TocTpouHoe corocTaBiieHre TUCTIEPCUil pa3HOCTH
9HTponuii (0,,) U CTaTyCOB OaHKOBCKOW JIMIIEH-
31U [aeT OCHOBAaHMUE yTBEPXKAATh, YTO AEICTBYIOIIME

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

naccveos (V) barka Coepbark Poccun.

6aHKI/I, KakK I1paBnuJI0, UMCIOT 0oJiee HU3KME 3HAUYCHUS
nmapamMerpa O0,,, 4Y€M T€, Y KOTOPBIX OTO3BaHa
JIMIOCH3UA.

JlaHHOE YTBEpXICHHE HE SIBISCTCS CTPOTMM B
KOJIMYECTBEHHOM cMbicie. To ecTb, mapamerp o,,
HE SBJISCTCS YETKUM KpUTEPUEM, ITO3BOJISIOIIMM
OMHO3HAYHO OTHECTU JII000l ©OaHK K TOH WU
uHoi rTpymre. Tak, HampuMmep, AMCIEPCUS Pa3HO-
CTM DBHTPONMWI aKTUBOB M IIACCUBOB CaHUPYEMO-
ro 6aHka «Ypaicub» (0,, =4,55) Bbille, yeM y OaHKa
«TOMbBP-BAHK» (0,, = 3,18). OpmHako, JuIleH-
3ug y 0aHKa «Ypaicmb» He oTo3BaHa. Bo3MoOXHO,
YTO paspelllecHWe Ha IpaBO BEICHUS AeSTCIbHOCTU
BBITACTCST KPEIUTHON OpraHW3allii C YIeTOM MHOTHX
dakTOopoB, BKIIOYAas, HampuMep, pasMep OaHKa.
Tem He MeHee, IHUCIIEPCUS Pa3HOCTU BSHTPOITUIA
(0,,) MOXeT OBITh UCIOJb30BaHA B KayecTBE WHTE-
IPaJbHOTO HWHAWKATOpa IIPoOJeM B HESITEILHOCTU
KOHKPETHBIX 0aHKOB. BeposiTHO, Ha cleayioliemM
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Puc. 8. SHTpONMS aKTVBOB (VA ) 1 3HTPONNS NACCIBOB (VL) 6aHka [poMCBS3bOaHK.
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Puc. 9. JHTpONNS aKTMBOB (VA ) ¥ BHTPONNS NAcC1BOB (VL) 6aHka Ypancuo.
Tabauya 3.
Jlucnepcun BpeMeHHbIX 3aBHCHMOCTeli SHTPOMNHMii
M PA3HOCTH SHTPONUI AKTUBOB M NACCUBOB
Baniota 6ananca Rucnepcus anTponuu Nncnepeus
baHk Ha 01.01.2019 Pa3HOCTH IHTPONUIA JInuensus
(TbIC. pY6) aKTUBOB 0, (%) naccusoB o, (%) 0,y (%)

BTb 14 331232 043 1,43 1,47 0,47 wmeetcs
C6epbaHk Poccuu 28361319019 3,23 31 0,72 meetcs
[MpomcBsi3bhaHK 1667 080 707 3,53 2,17 2,88 CaHaums
Ypancu6 582 185 086 4,64 0,86 4,55 Canauus
TOMBP-BAHK 11636 190 2,21 2,91 318 Oro3BaHa
HBK6aHK 12319149 2,39 6,42 434 Oro3BaHa

MpuneyaHme: B LiENsix KOPPEKTHOTO BOCTIPUSTUS JaHHbIX OTMETUM, YTO IUCMECHs PA3HOCTY SHTPOMMIA He SIBNSIETCS anreBpainieckoit CyMMON Uin CPEIHNM 3HAYeHNEM

ZCMEepCiin aKTUBOB M NACCHBOB.
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Puc. 10. Snponua aktueos (¥, ) u sHtponus naccusos (V) 6arka TOMBP-5AHK.
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Puc. 11. SHTPONNS aKTMBOB (VA ) 1 BHTPOMNS NACCMBOB (VL) 0aHka HBKGaHk.

aTane MccienoBaHUil ObLIO OBl LieJaecoobpa3Ho Ooee
IIMPOKO M NETAJTbHO M3YIUTb CTATUCTHKY IIPEICIIOB
3HAYEHU 0,; VISl Pa3IUIHBIX TPYIT 0aHKOB. MOXHO
MPEAIOI0XUTh, YTO COOTBETCTBYIOILIEE MCCIIEIOBaHUE
OOJIPIIIETO KOJWYEeCTBA OaHKOB (HAIIpUMEp, BCEX
0aHKOB, UMeBIIMX JulieH3uto B 2010 romy) mo3Bojaut
OLICHWUTb 3HAaYEHHUs KOHCTAaHT 0 W ¢ TaKHX, 4YTO
MpU CIPaBEJIMBOCTA HEPABEHCTBA 0,, < ¢ MOXHO
YTBEPXKIATh,
Yy COOTBETCTBYIOILLIETO OaHKa JWIEH3USI HE OyaeT
OTO3BaHa,

4TO B cpeﬂHecpquoﬁ TEPCIEKTUBE

a Tpu CIIPaBeIIMBOCTH HEpPaBEHCTBA
0,, > 0 MOXHO YyTBepXIaTh, YTO B CPEIHECPOUYHOI
MepPCIIEKTUBE Yy COOTBETCTBYIOLIEr0 OaHKa JIMLEH3US
OyneT oTo3BaHa.

Kpome Toro, 4ytoObl 6ojiee TOUHO U MPEAMETHO
OIpEeEeINUTh BpeMsI, pa3Mep U UCTOYHUK OucOaaaH-
ca B IeSITeJIbHOCTU 0aHKa, ClAeAyeT pa3le/bHO aHa-
JU3UPOBATh BPEMEHHBIE 3aBUCHMMOCTH SHTPOIUIA

MMOCTAaTeHBIX pacHpeieeHU aKTUBOB M MaCCUBOB.
HMMeHHO MeTOAMKA pacyeTa SHTPOMUHM IMOCTATEMHBIX
pacmnipeesieHuit, MpeaioXeHHass B JaHHOW paboTe,
MOXET JaTh OTBET Ha MOCTaBJIeHHBIN Bonpoc. bojee
TOrO, MOSIBISIETCS BO3MOXHOCTb YIIPABJISATh DHTPO-
et 6aHKOB, IIeJIeHAIIPaBJIeHHO KOPPEKTUPYS TO-
cTaTeiiHble pacnpene/ieHUsl aKTUBOB U MAaCCUBOB.

3ak1ouenue

IIpuMeHeHUe SHTPONMUITHOIO IOAXOMAa K OLIEHKE
paBHOBECHS TTOCTAaTCIHBIX pacIipele/ieHN aKTUBOB U
MacCUBOB OYXTaJITePCKOTO OajiaHca CyIeCTBEHHO pac-
LIUPSIET TPAHULIBI IPAKTUYECKOTO UCTIOIb30BaHUS CH-
CTEMHBIX METOIIOB aHAJIM3a U YIIPABICHUSI COCTOSTHU-
eM KpeIUTHO-(UHAHCOBBIX OpPTaHU3AIINi, TTOCKOJIBKY
yCTaHOBJIcHa (POPMaJIM30BaHHAS CBSI3b DHTPONUU C
pacnpeneieHueM (UHAHCOBBIX CPEACTB IO CTaThsIM
aKTHUBOB U IIAaCCHUBOB.



B wacTtHOCTH, B paMKax IIPOBEICHHOTO HMCCIIEIO-
BaHUS TIpeJIOXKEeHAa METOMOJOTHSl pacyeTa IHTPO-
MMM KaK WHTETPaJIbHOTO IapaMeTpa IPOU3BOJIBHBIX
YHCIOBBIX PSIIOB U TIPpUBEICHBI MUJIOTHBIE PE3YiIbTa-
TBI €T0 MCIOJIb30BAaHUS TIPH aHAJIN3Ee TMHAMUKHU CO-
CTOSTHUS YIIPaBJISIONMeil CUCTeMbl KOHKPETHBIX OaH-
[lokazaHo, 4YTO HapylIeHHE CUHXPOHHOCTHU
W3MEHEHW I SHTPOITNY aKTUBOB 1 SHTPOITNY ITACCUBOB

KOB.

yKa3bIBaeT Ha BO3HMKHOBEHME AucOasaHca B COCTO-
SIHUU OaHKa.

[IpuHMas Bo BHUMaHWE YHUMOIAJIbHBIN Xapak-
Tep 3aBUCUMOCTH SHTPOIIMHU OT ITapaMeTpa HepaBHO-
MEpPHOCTH pacIipedeICHNsI, CTAHOBUTCSI BO3MOXHBIM
JIOKAJIM30BaTh MPUYKNHY nKrcbalaHca U BHECTHU Lese-
BBIM 00pa30M KOPPEKTHUBHI B pacrpeneicHue CPeaCcTB
aKTUBOB M IMAaCCHBOB. B
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Abstract

Accounting ensures the collection and systematization of documented information about the facts of the
economic life of enterprises and organizations. The information collected is systematized and formalized in various
forms of reporting. One of the key forms of reporting is the balance sheet. The balance sheet is based on the principle
of double entry, according to which each change in the financial resources of the organization is reflected in at least
two accounts related assets and liabilities. Thus, the condition of the balance of the volumes of the generalized values
of assets and liabilities is realized. The control element of the balance sheet is the equality of the values of assets and
liabilities. However, this control element does not allow us to identify the systemic difference (diversity) of balance
sheets with equality of distributed funds. Namely, the equality condition is integral in nature and its fulfillment is not
related to the specific nature of item-by-item distributions, since, at a given size of the total cost of the balance sheet,
the condition can be fulfilled by various options for the distribution of financial resources by assets and liabilities.



Therefore, within the framework of this article, an attempt has been made to introduce a new control element of the
balance sheet, taking into account the uneven distribution of financial resources by assets and liabilities of credit and
financial organizations.
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Abstract

It is common knowledge that information and communication technologies (ICTs) have made
continuous inroads in the knowledge management field; thus, this study is modeled to examine the
impact of ICTs on inter-organizational knowledge sharing (IOKS) and its subsequent effect on the
growth of small and medium-sized enterprises (SMEs). The study adopts a descriptive survey design,
using the quantitative research approach. Using the simple random sampling technique, a web-based
questionnaire was used to collect data from 187 respondents. Results showed that IOKS among SMEs
is not carried out to a great extent, which means that it is not a common practice among SMEs.
Findings showed that less than half of the SMEs used training programs, internship programs, research
collaboration and workshops for IOKS. It further showed that IOKS enhances sales, productivity,
profit, organizational assets and equity. This study provides evidence of how ICT systems/tools have
been used in IOKS and their impact on the growth of SMEs.
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Introduction

enerally, the emergence of information and
communication technologies (ICTs) has
changed practices and procedures in numerous
domains. This is evident in knowledge management

practices, which include knowledge sharing. IOKS is
typically mutually beneficial to all sides involved [1],
with the most significant benefit being the integration of
ideas [2], which promotes the interchange of concepts on
shared goals among collaborating organizations [3]. The
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relevance and strategic importance ofinter-organizational
knowledge systems for healthcare providers, government,
and other citizens have been demonstrated in several
research studies [4, 5]. However, there is no evidence
that ICTs have an impact on IOKS in small and medium-
sized businesses (SMEs) in terms of SMEs’ growth or
lack thereof. More importantly, ICTs have permeated all
walks of life and it has also been shown that SMEs play a
significant role in the driving knowledge-based economy
[6, 7]. Moreover, SMEs’ growth will positively improve
the economic growth of a country [8]. Therefore, it
becomes pertinent to understand how SMEs have fared
in their use of ICT for inter-organizational knowledge
sharing (IOKS) in Saudi Arabia since there is no current
empirical evidence in respect of that.

Generally, knowledge has been described by different
authors in different contexts. The perspective of this
study, however, is viewed from the information science/
information systems context, which is the foundation of
management information systems. Knowledge is an idea
that emanates from human minds and spreads widely
when people are interested in its acquisition. It was stated
further that efficient knowledge requires awareness,
identification and application of it for the advancement
of humanity [9]. Huda et al. [10] described knowledge
as a tool that is used in enabling the development of an
individual and/or society. This suggests that knowledge
is dynamic: it evolves by developing from one shape
or form to another in the enhancement of a person,
group of people, or societal advancement. Nonaka [11]
proposed a four-stage model to explain the process of
switching from one type of knowledge to another, which
includes  socialization-externalization-combination-
internalization (SECI).

Socialization is concerned with social interaction
among individualsto share and exchange tacit knowledge
which can be through training programs, while
externalization is the conversion of tacit knowledge into
knowledge-bearing resources or tangible innovations
[12]. Meanwhile, the combination in the SECI
model postulates that inter- and intra-organization
knowledge coalesce by collecting, merging, editing,
and processing, through the use of computers and other
information technologies [13]. Internationalization is
the assimilation of explicit knowledge pooled together,
for example, an online database, which would enhance
the tacit knowledge base of the employees in the union
organization [14]. Consequently, the newly acquired
knowledge would serve as the basis for employees’ new
routines at work whereby they will put into practice what
they have learned or know. Going by Nonaka’s model

[11], it is evident that there is a clear distinction between
tacit and explicit knowledge. Meanwhile, both tacit and
explicit knowledge are considered for this study.

IOKS can be described as a process that concerns
the distribution and redistribution of employees’ inputs
among different organizations, where knowledge can
be regarded as the input while sharing is the process
[15]. Since there is a dearth of literature on inter-
organizational knowledge sharing, some scholars’
definitions of knowledge sharing are considered to
underpin the explanation of the concept. Teixeira et
al. [16] viewed knowledge sharing as the generation
and donation of knowledge to enhance innovation
or creativity. Loebbecke et al. [17] argued that IOKS
concernsinterpersonalinteractions, team-basedsystems,
network ties and business intelligence. This provides
that knowledge sharing is the exchange of business and
logistics ideas using techniques such as collaboration,
combination, compromise, accommodation, avoidance
and competition [18]. Yang [19] showed that the use
of internal marketing in knowledge sharing enhances
organizational effectiveness. It is important to note
that organizational effectiveness does not translate into
growth [20, 21].

Hinder et al. [2] found that shared technology is one
of the facilitators of IOKS. ICTs play a considerable
role in IOKS [22], although the overall influence on
SMEs’ growth is unknown. Audretsch and Belitski
[23] recommended that future studies should provide
insights into how resources acquired through inter-
organizational knowledge exchange might help SMEs’
growth. Meanwhile, Oyebiyi [24] asserted that ICTs are
critical for SMEs to improve customer service delivery
and remain competitive in their respective industries.
Based on this, the goal of this research study is to ascertain
how ICT can help facilitate I[OKS. Inter-organizational
knowledge exchange is critical to SMEs [25, 26].
However, there is no specific evidence of the influence
of knowledge sharing on SMEs growth in Saudi Arabia.
Thus, this study seeks to fill the identified gap.

Moreover, previous studies [27—29] have been con-
ducted on SMEs’ adoption of ICTs for knowledge
management, which is regarded as knowledge mana-
gement systems or knowledge management networks.
Also, some studies have investigated the impact of IOKS
on regional sustainable development [30], cultural
differences among different organizations [31] and
innovative ideas [32]. While these studies showed how
the infusion of ICT in IOKS influences sustainable
development, cultural differences and innovations, there



is no evidence as to how IOKS influences SMEs’ growth.
Thus, this study seeks to provide empirical evidence that
would plug this obvious gap. The study is significant,
because it establishes the influence of applying ICT to
IOKS, and how that would impact the expansion and
growth of SMEs. The article begins with an introduction
that presents essential background information which
rationalizes the importance of the research study. The
first section establishes the gaps that are present in the
literature and, based on these, sets out the research
questions that the study findings seek to answer. The
second section presents a review of literature related to
the themes of the study and illustrates the conceptual
model that guides the research. The third section is the
methodology section, followed by the results, discussion
of findings, conclusion, and practical/theoretical
implications set out in a sequential manner.

1. Research questions

Drawing on the background introduction and
rationale for carrying out this study, the following
research questions guide the study’s overall aim:

1. To what extent are SMEs in Saudi Arabia practicing
I0KS?

2. What are the ICT systems/tools used by SMEs in inter-
organizational knowledge sharing?

3. To what extent is SMEs growth influenced by inter-
organizational knowledge sharing?

2. Review of related literature
and hypotheses

This section analyses literature related to the use of
ICT for facilitating IOKS in SMEs, and the influence of
IOKS on SMEs growth.

2.1. IOKS in SMEs

IOKS is a relatively recent topic, but it is expanding
[33]. Tesavrita et al. [34] used constructs of collaborative
engagement activities that include the timeframe (short
or long-term collaboration), technological factor,
learning mechanism (discussion, training, internship,
research collaboration, and workshops) and entity
(stakeholders) to propose a conceptual model for IOKS
in SMEs (among stakeholders). The framework was
tested using data from two Indonesian SMEs, and the
results revealed that IOKS occurred through training,
research, internships and discussions. IOKS is essential
for social and economic development, most especially
in service-based and knowledge-based sectors [5].

Ibidunni et al. [35] considered SMEs as being part
of the knowledge-based sector, implying that cross-
organizational knowledge sharing is possible.

Chong et al. [26] found that SMEs owners in Malaysia
consider how to best design an appropriate strategy to
collect relevant information from stakeholders, use this
information to enhance business growth, learn from
relevant stakeholders and sponsor employees to attend
conferences or pursue further studies, as is important in
IOKS. It was, however, shown that most of the actions
required in inter-organizational knowledge exchange are
difficult to implement for SMEs, except for the customer-
supplier relationship and license ownership. A qualitative
study by Al-Jabri and Al-Busaidi [25] revealed that the
influencing elements of IOKS among Omani SMEs
include donor firm features, recipient firm features,
nature of the knowledge, and inter-organizational
dynamics. However, risk and trust were found to be the
core factors in the IOKS. It was revealed that knowledge
exchange among SMEs is accompanied by a degree
of trust. Knowledge intensity has a beneficial effect on
inter-organizational trust [36]. Furthermore, the result
showed a positive significant relationship between inter-
organizational trust and SMEs performance.

Li et al. [37] analyzed the influence of IOKS on
enterprise resource planning (ERP) deployment.
Organizational preparedness, positive benefits and costs,
and external influences were found to be factors that
could improve inter-organizational information sharing.
Guedda [38] showed that social proximity, leadership style
and organizational orientation enhance IOKS. Similarly,
Cheng and Fu [39] revealed that both relationship and
organizational orientations are essential in promoting
cross-organizational knowledge exchange, since they
reduce risk in the process of sharing knowledge and
improve collaborative behavior. Cheng [40] discovered
that in the Taiwanese manufacturing business relational
risk is adversely associated with IOKS. Meanwhile,
Oliveira et al. [41] showed that trust is essential in inter-
organizational relations. This indicates that trust is
critical in relational risk and that it is interconnected to
the exchange of knowledge among organizations.

2.2. Impact of ICT
use in facilitating IOKS in SMEs

Nowadays, ICT is crucial to SMEs, and its impact
on social, economic and personal development is well-
established in the literature [42, 43]. Technologies
and tools have been adopted in inter-organizational
collaboration [1, 44, 45] and more technologies are



emerging for knowledge sharing with the aim of
organizational development [46]. Tesavrita et al. [34]
revealed that IOKS was practiced by two SMEs in
Indonesia both online and offline; hence, there were
no technological issues. This indicates that ICT’s
influence on facilitating knowledge sharing in SMEs
may be limited. Scuotto et al. [28] showed that ICT-
driven intra-organizational knowledge sharing would
improve innovation processes and enhance new product
development for SMEs. Chong et al. [26] showed that the
technologies used in IOKS among SME:s include social
media, extranet, e-mail, customer management systemes,
desktop computer conferencing, knowledge repository/
company database and teleconferencing.

Organizations in the business and health sectors
employ repository information sharing and networking
tools for IOKS [5]. The study established that ICT
influences the knowledge-sharing patterns of different
media, such as text, images, audio and video. However,
there is no evidence of the effect of using ICT to facilitate
IOKS in SMEs. Al-Busaidi [47] revealed medical doctors’
perceptions of the impact of using technologies in IOKS;
namely that it resulted in improved staff collaboration,
information availability, knowledge-sharing processes,
individual learning, and decision-making processes,
increased information flow and customer service,
saved the organization time and enhanced innovation.
Premised on this gap in the literature, this study seeks to
provide new insight into SMESs’ perspectives.

Altarkait [48] showed that social media have a
good social and transactional impact on the inter-
organizational interactions of SMEs in Kuwait. Results
further showed that the use of social media influences
the use of traditional technologies for the inter-
organizational exchange of ideas among SMEs. Pérez-
Gonzélez et al. [49] found that adopting social media
platforms by SMEs for knowledge sharing has a favorable
effect on organizations. Soto-Acosta et al. [50] revealed
that technological expertise and competencies have a
substantial impact on SMEs’ web knowledge sharing. It
was shown in another study that technical assistance has
a considerable favorable impact on explicit knowledge
exchange [51]. This indicates that the significance of
technology is unknown in tacit knowledge sharing
among SMEs. However, Castaneda and Toulson [52]
demonstrated that ICT tools like text messaging and
video conferencing enable tacit knowledge exchange,
whereas e-mail does not. Burnett [53] established that
explicit knowledge sharing plays an important role in
technological innovation compared to tacit knowledge
sharing. Based on the foregoing, it is hypothesized that:

H1: ICT use has a statistically significant positive
effect on IOKS in SMEs.

2.3. Influence of IOKS
on SMEs growth

Ahokangas et al. [54] showed that IOKS is a daunting
task, especially when it is technology-driven and
executed by SMEs without a knowledge management
structure. The results further showed that SMEs engage
in IOKS when their workload is explosive and there is
no alternative to enhance the deliveries. Also, IOKS was
found to have a substantial impact on SMEs growth.
Chong et al. [26] revealed that the influence of ICT on
IOKS is unclear, since the majority of the respondents
were neutral regarding the effectiveness of IOKS on
corporate performance. Mohsam and Van Brakel [55]
found that the strategy taken in sharing both tacit and
explicit knowledge determines the success of SMEs
in the Western Cape, South Africa and that the IOKS
mechanism is a factor of SMEs’ competitive advantage.

Cresswell et al. [56] revealed that formal knowledge
sharing prompts learning and enhances the growth of
an organization. However, it was shown that the formal
network in knowledge sharing is more effective when
supported by informal networks. Hinder et al. [2] also
showed that a hybrid of informal and formal networks
in IOKS enhances learning and growth. Al-Jabri and
Al-Busaidi [57] revealed that SMEs garnered learning
benefits from informal IOKS, and it was discovered that
IOKS has no substantial impact on SMEs’ innovation
performance. Rivera et al. [58] suggested that there is a
need for SMEs to consider networks of trust, deference to
other SMEs, patience and an enabling work environment.
This indicates that there is a need for credibility and belief
among SMEs that are participating in IOKS, whether in
an informal or formal domain.

Alashwal et al. [59] showed that there is a statistically
significant, positive association between IOKS and
SMEs performance in the construction industry in
Kuala Lumpur, Malaysia. The results showed that
inter-organization learning, externalization (tacit
knowledge to explicit knowledge), and internalization
(explicit knowledge to tacit knowledge) improve SMEs’
performance. Hsieh [60] revealed that a successful SMEs
adopts a knowledge-sharing mechanism that includes
a feedback apparatus, language diversity, personal
focus and the availability of multiple cues. Chong et al.
[26] found that it is better to share external (explicit)
knowledge than internal (implicit) knowledge in inter-
organizational knowledge exchange. It was shown that



IOKS strategies have been found to have a substantial
impact on SMEs success. SMEs growth was not explored
by all of the studies in the extant literature, which studied
inter-organizational knowledge sharing. Shepherd
and Wiklund [61] pointed out that the elements used
for measuring SMEs growth include sales, employees,
profit, assets and equity. Meanwhile, the impact of IOKS
among different organizations was studied in relation to
SMEs success. As a result, the goal of the research is to
determine how IOKS affects SMEs growth. The following
hypothesis will be tested based on the foregoing:

H2: IOKS has a statistically significant, positive effect
on SMEs growth.

Moreover, understanding the influence of ICT-
enabled IOKS on SMEs’ growth may be over simplistic
without having evidence on how each ICT tool
determines SMEs’ growth. Thus, this study attempts
to establish how each ICT system/tool predicts SMEs’
growth. This will enable SMEs owners to be informed
about the most relevant and effective ICT tool to adopt
in IOKS. Gaviria-Marin et al. [62] found that ICT
has an enabling effect on more complex competencies
like knowledge management capability and product
innovation flexibility, which serve as mediating variables
to add value and boost performance through innovation
in business. Ceci et al. [63] established that ICT tools
promote creative, strategic and practical tasks when
using knowledge sharing in the innovation process.
Ammirato et al. [64] concluded in their study that there
is low awareness of using social media for knowledge
transfer among B2B companies in the Finnish
technology industry. This indicates that social media
may not significantly predict SMEs’ growth. Byosiere
et al. [65] showed that social networks do not enhance
explicit knowledge, but they enhance tacit knowledge.
This was established in an attempt to establish the
interrelationships among social networks, knowledge
types and knowledge sources. Therefore, this study will
test the alternate hypothesis which states that:

H3: ICTs are statistically significant predictors of
SMEs’ growth.

3. Theoretical framework

This study is underpinned by the open innovation
theory. The relationships of the theory with the major
themes of the study were established.

Remneland-Wikhamn and Knights [66] chronicled
that the open innovation model was proposed by
Chesbrough [67]. They noted that the proponent argues
that companies tend to protect their innovation by

barring any form of knowledge exchange with the external
environment, which is regarded as “closed innovation.”
However, it was shown that a seamless exchange of
relevant and appropriate knowledge would expand
market opportunities and growth. External knowledge
that would enhance organizational performance should
be integrated to enhance business performance [68].
This indicates that IOKS is hinged on a business model.
Internal knowledge that does not support the business
model will be shared. The shift in the practice of open
innovation management in organizations gave rise to the
idea of open innovation theory [68]. Santoro et al. [69]
showed that SMEs in the United States rely on their
customers for external knowledge when developing a new
product or service.

The move from closed to open innovation theory
emphasized the importance of external sources of
knowledge and ideas in the innovation process [69, 70].
The open innovation paradigm encourages a systematic
approach to rely on both internal and external resources,
as well as maximizing both internal and external channels
to boost market presence and buoyancy [67]. Gassman
and Enkel [71] stated that openness takes place when
there is a search for a new source of knowledge from
external partners to enhance the internal process;
generating and bringing new ideas to market and passing
on technology and knowledge to others, and relying
on the shared knowledge or ideas to create a synergy
that would enhance collaboration. Meanwhile, Eseryel
[72] showed that ICTs enhance knowledge creation for
open innovation through effective knowledge inflow and
outflow. It was established that SM Es size and technology
intensity are considered factors of the extent of open
innovation in an organization [73, 74].

Open innovation has been studied from the
perspectives of open innovation mode, organizational
cooperation, and open innovation performance [75].
The authors stated further that open innovation theory
is difficult to understand, owing to the lack of clarity on
its fundamental concept and measures. Research and
technical systems are critical elements in open innovation
theory, which guides the perspectives of innovation in
SMEs through IOKS [67]. Van de Vrande et al. [74]
found that, in comparison with small organizations,
medium-sized enterprises are heavily involved in open
innovation. The results, however, revealed that SMEs use
open innovation to improve their performance in terms
of meeting customer needs and gaining a competitive
edge. Howells et al. [76] adopted the theory to explore
the impact of interactions and collaborations among
universities and other higher institutions of learning.



Subrahmanya et al. [77] concluded that innovation
in sales is a significant contributor to SMEs growth in
terms of gross value added. Hence, the result of open
innovation, which stems from the integration of external
knowledge, contributes to SMEs growth. Studies [78,
79] have shown that technological innovation enhances
SMEs growth. Contextually, this implies that ICT-
supported, IOKS among SMEs can facilitate their
growth. The contemporary technological innovation
among SMEs includes the adoption of social media,
computerized record management and digital marketing
[80]. Love and Roper [81] concluded that, aside from
productivity, growth (sales) is another important measure
for innovation in SMEs.

The conceptual model is the framework that guides
the interconnected relationships that exist among
the variables in this study. The conceptual model is
presented in Fig. I. It is proposed that ICT tools (such
as social media, extranet, e-mail, customer management
systems, desktop computer conferencing, knowledge
repository/company database and teleconferencing)
have a statistically positive effect on IOKS among SMEs.
Moreover, the model illustrates that ICT-enabled IOKS
has a statistically significant, positive effect on firm
growth. Itisalso proposed in the model that IOKS (such as
discussions, training, internship, research collaboration,
and workshops) has a positive effect on SMEs growth
(sales, profit, employee productivity, assets and equity).

4. Methodology

A descriptive survey research design was adopted in
this study as it seeks to describe a particular phenomenon
[82].The quantitative research approach was chosen,
because it allows the collection of numerical data from a
wide range of individuals or entities [83]. The data were
collected using a five-point Likert scale questionnaire
with the following scale: Strongly Agree — 5 to Strongly
Disagree — 1; Great Extent — 5 to No Extent — 1. Two
scholars in the area of knowledge management were
given the questionnaire to ensure that the items on the
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Fig. 1. Conceptual model.

questionnaire were understandable and could elicit
the necessary information from the respondents. The
questionnaire was revised based on the comments and
observations of the scholars, and it was then designed to
be a web-based questionnaire. Mubasher [84] reported
that the total number of SMEs in the Kingdom of Saudi
Arabia (KSA) is 614 000, which represents the population
of the study. The simple random sampling technique
was adopted for the study. This kind of technique gives
equal opportunity to all SMEs owners in KSA [85].
Furthermore, the Raosoft sample size calculator was
used to determine the 384-sample size. The link to the
web-based questionnaire was shared with the potential
respondents and only 187 of them responded to the
questionnaire, which amounts to a 48.7% response
rate. It has been argued that a 30—40% response rate is
appropriate for the web-based questionnaire [86, 87].

Collected data were analyzed with the use of IBM
SPSS (version 23). Moreover, the research questions
were analyzed using the descriptive statistics of frequency
count and simple percentage, while the hypotheses
were tested with the inferential statistics of ANOVA
and multiple regression. The H1 and H2 are tested with
ANOVA, while H3 is tested using multiple regression.
Meanwhile, the items that answered questions on IOKS
in SMEs were adapted from Tesavrita et al. [34]. The
items adapted included discussion, training, internship,
research collaboration and workshops. All of these items
are designed to elicit the perception of SMEs owners
about IOKS. All of these items pose questions about the
opinion of SMEs owners in the KSA about discussing
knowledge with other SMEs owners. Moreover, the
study adopted Chong et al.’s [26] measure to ascertain
the impact of ICT use in facilitating IOKS among
SMEs. These items are to show how SMEs owners
in the KSA have been using ICT to enhance inter-
organizational sharing of knowledge. The items adapted
included social media, extranet, e-mail and customer
management systems. To ascertain the influence of
ICT-enhanced IOKS on SMEs growth, items were
adapted from Shepherd and Wiklund [61]. The items
include sales, employees, profit, assets and equity.

5. Results

This section presents the results from the collection
and analysis of the data. The data were analyzed using
descriptive statistics (frequency count and simple
percentage) and inferential statistics, as described in
the methods section (ANOVA and multiple regression).
Tables 1—9 are used to display the results.



Table 1 shows the demographic information from the
responses of the respondents. This table shows that the
construction industry has the highest representation of
respondents (3.58%), while the least representation comes
from IT services (11.2%). Meanwhile, manufacturing
industry has 21.4%, the restaurant and food industry has
19.3% and retail service has 12.3%. This implies that the
participants have more representation from organizations
in the construction industry. 7able I shows that more
than half (54.5%) of the respondents’ organizations
were between 5—10 years old, while a meager 10.7%
were less than two years. It can be seen from table 1 that
more than half of the respondents’ organizations had less
than 50 employees, as 30.5% of them had between 1—5
employees and 47.6% had between 6—49 employees.

Table 1.
Demographic information
of respondents
Items Frequency ‘ Percentage (%)
Sector
T services 21 11.2
Retail 23 12.3
Manufacturing 40 214
Restaurants and food 36 19.3
Construction 67 35.8
Organization’s age
Less than 2 years 20 10.7
2-5 years 65 34.8
5-10 years 102 54.5
Number of employees
1-5 57 305
6-49 89 476
50-249 4 21.9
Annual income of organization
Less than 3M 123 65.8
3-40M 64 342
Respondents’ role
Chief Executive Officer 118 63.1
Dot |1
? é rcehcgglroogfylnformanon 19 102
e 2 107
Other 12 6.4

Meanwhile, only 21.9% had between 50—249 employees.
Moreover, a significant number of the respondents’
organizations (65.8%) earned less than 3M, while 34.2%
earned between 3—40M. Furthermore, it can be observed
in Table I that more than half of the respondents (63.1%)
were chief executive officers in their organizations.
This figure outweighed total representation with roles
of director of human resources (9.6%), director of
information technology (10.2%), director of accounting
and finance (10.7%) and others (6.4%).

Table 2 shows that only 6.4% used discussion as a
technique to a very great extent, while 27.3% used it to a
great extent, which amounted to 33.7% of the respondents
using a discussion with other SMEs as a technique to
enhance IOKS. This indicates that discussion with other
SMEs was not used to a great extent or a very great extent.
Moreover, 7.5% used training programs to enhance
IOKS to a very great extent, 25.1% used it to a great
extent, 24.6% used it to some extent, 29.9% used it to a
little extent, and 12.8% used it to no extent. This implies
that only 32.6% used training programs as a means of
IOKS to a great and very great extent.

It can be seen in Table 2that 8.9% used the internship
program to a very great extent, 27.3% used it to a great
extent, 27.8% used it to some extent, 28.3% used it to a
little extent, and 8.0% used it to no extent. This implies
that more than half (54.1%) of the respondents did not
use the internship program as a mechanism to partake
in IOKS to a great or very great extent. Table 2 further
shows that parsimonious (3.7%) of the respondents used
research collaboration with other SMEs to improve
IOKS to a very great extent, 24.6% used it to a great
extent, 25.1% used it to some extent, 31.0% used it
to a low extent, and 15.5% used it to no extent. This
suggests that most of the respondents (71.6%) did not
use research collaboration with other SMEs to enhance
IOKS to either a great or very great extent. Similarly,
over two-thirds (67.4%) of the respondents did not
organize workshops to enhance IOKS to either a great
or very great extent.

Table 3 shows that two-thirds (65.2%) of the
respondents either disagreed or strongly disagreed that
they adopt social media to share knowledge with other
SMEs. Meanwhile, more (20.9%) respondents were
neutral compared to those that either agreed or strongly
agreed (13.9%) that they adopt social media to share
knowledge with other SMEs. Table 3 shows that more
than a quarter (39.0%) of the respondents agreed or
strongly agreed that they use extranet in IOKS with other
SMEs, while a quarter was neutral on whether they used



Table 2.

IOKS practices among SMEs

VGE GE SE LE NE
Items
F % F % F % F % F %
Discussions with other SMEs 12 6.4 51 27.3 55 29.4 43 23.0 26 139
Training programs 14 75 47 25.1 46 24.6 56 29.9 24 12.8
Internship programs 16 8.6 51 27.3 52 27.8 53 28.3 15 8.0
Research collaboration 7 3.7 46 24.6 47 251 58 31.0 29 15.5
Workshops 9 48 52 278 59 316 40 214 27 14.4
Table 3.
ICT systems/tools used by SMEs in IOKS
SA A N D SD
Items
F % F % F % F % F %
Social media 9 48 17 9.1 39 20.9 78 417 44 235
Extranet 12 6.4 61 326 49 26.2 32 171 33 17.6
E-mail 5 2.7 27 14.4 46 24.6 65 34.8 44 235
Customer management systems 4 2.1 20 10.7 58 31.0 69 36.9 36 19.3
Computer conferencing 68 36.4 88 471 8 43 21 1.2 2 11

extranet in IOKS with other SMEs. The Table 3 also
shows that more than half (58.3%) of the respondents
disagreed or strongly disagreed that they used e-mail in
IOKS with SMEs. It is noteworthy that about a quarter
(24.6%) of the respondents were neutral and only about
17.1% either agreed or strongly agreed.

In Table 3, greater than half (56.2%) of the
respondents disagreed or strongly disagreed that they
used customer management systems to share knowledge
with other SMEs. Also, it is significant to note in the
table that 31.0% were neutral, while 12.8% either agreed
or strongly agreed. This suggests that the customer
management system is not a popular system/tool used
in IOKS among SMEs. Moreover, Table 3 demonstrates
that the majority (83.5%) of the respondents agreed
that computer conferencing is used as a tool for inter-
organizational conferencing in IOKS with SMEs.
This suggests that most organizations used computer
conferencing as an IOKS system/tool. As seen in the
Table 3, only a scanty 4.3% were neutral and 12.3%
either disagreed or strongly disagreed.

Table 4 shows that the majority (79.7%) of the
respondents believed that IOKS improved sales to a
great or very great extent. It also demonstrates that 3.7%
viewed IOKS as improving sales only to some extent,
16.0% believed it is improved to a little extent, while a

meager 0.5% believed it is improved to no extent. Also,
Table 4 shows that most (75.9%) of the respondents
agreed that IOKS enhanced employee productivity.
Meanwhile, some 13.9% were of the position that IOKS
improved employee productivity to some extent, 9.6%
believed it is to a low extent and 0.5% agreed that it
was to no extent. Similarly, it was observed that 77.5%
responded that IOKS increased profit, 11.2% believed it
is to some extent, 9.6% believed it is to a low extent, and
1.6% believed it is to no extent.

Furthermore, Table 4 indicates that most (69.5%)
of the respondents answered that IOKS increased the
asset value of an organization; 23.5% believed that it is
to some extent, 5.3% answered that it is to a low extent,
while 1.6% agreed that it is to no extent. Table 4 shows
that a significant majority (84.0%) of the respondents
believe that inter-organizational knowledge improves an
organization’s equity. It can also be seen in the 7Table 4
that 15.5% answered that IOKS improved equity to
some extent, while only 0.5% agreed that it is to no
extent. It is noteworthy that none of the respondents
answered that IOKS improved equity to a low extent.

Table 5 shows that the degree of freedom is 186. The
R-value is 0.598, which indicates that there is a positive
but linear relationship between the extent of ICT use
and IOKS. This means that the sample lies on a positive



Table 4.

SMEs growth indicators
VGE GE SE LE NE
Items
F % F % F % F % F %
Improvement of sales 66 35.3 83 444 7 37 30 16.0 1 05
Employee productivity 90 48.1 52 278 26 139 18 9.6 1 05
Profit increase 70 374 75 40.1 21 1.2 18 9.6 3 1.6
Asset increase 66 353 64 34.2 44 235 10 53 3 1.6
Improved equity 123 65.8 34 18.2 29 15.5 0 0.0 1 05
Table 5.
The relationship between ICT use and IOKS
Sum of Squares Mean Square Std. Error Df R R? Adj. R? F-stat Sig.
I0KS 1175.319 1175.319 1117
ICT use 2112.692 11.420 0.077 186 0.598 0.357 0.354 102.918 0.000
Total 3288.011
Predictors: (Constant), ICT Use
Dependent Variable: I0KS

slope. Also, the -square is 0.357, showing that there is a
35.7% variation in the response variables and explaining
the relationship between the extent of ICT use and IOKS.
The f-statistic is 102.98 for the testing of the hypothesis.
Meanwhile, the p-value is 0.000, which is less than the
0.05 level of significance. Thus, the alternate hypothesis
will be accepted. This means that the extent of ICT use
has a statistically significant, positive effect on IOKS.

The hypothesis on IOKS has a statistically significant,
positive effect on SMEs growth, as shown in Table 6,
indicating that the degree of freedom is 186. The R-value
is —0.009 can also be seen in the Table 6, indicating that
there is a negative linear association between IOKS
and SMEs growth. This indicates that the sample lies
on a negative slope. The r-square is 0.000, which shows
that there is a 0.00% variation in the response variables,

elucidating the association between the two variables. It
is also shown that the f-statistic is 0.014. The p-value is
0.906, which is higher than the significance level of 0.05.
Therefore, the alternate hypothesis will be dismissed.
Thus, IOKS has a statistically significant, negative effect
on SMEs growth.

Table 7 shows that there is a correlation of 0.386
between SMEs’ growth (dependent variable) and the
model. This shows a positive but weak relationship
between the dependent and independent variables (social
media, extranet, e-mail, customer management systems,
and computer conferencing). Meanwhile, SMEs’ growth
accounts for 0.149 of the total variation. This indicates
that the independent variables only account for 14.9% of
SMEs’ growth. Also, the goodness-of-fit for the model is
0.125, which implies that the model is not good.

Table 6.
The relationship between IOKS and SMEs growth
Sum of Squares | Mean Square | Std. Error Df r R? Adj. R? F-stat Sig.
I0KS 0.145 1175.319 1.117
186 -0.009 | 0.000 -0.005 0.014 0.906
SMEs growth 1899.321 11.420 0.077
Total 1899.465

Predictors: (Constant), IOKS

Dependent Variable:

SMEs Growth



Table 7.

The relationship between ICT tools
and SMEs’ growth — Model summary

wodel | R R Adjusted R | Std. Error I SR
e SR AT R Square Change | F Change df1 df2 Sig. F Change
1 0.386 0.149 0.125 2.989 0.149 6.332 5 181 0.000
Predictors: (Constant), social media, extranet, e-mail, CMS, conferencing
Table 8.
ANOVA
Model Sum of Squares df Mean Square F Sig.

Regression 282.803 5 56.561 6.332 0.000
1 Residual 1616.662 181 8.932

Total 1899.465 186

Predictors: (Constant), social media, extranet, e-mail, CMS, conferencing
Dependent Variable: SMES’ Growth

Table & shows that the Regression Sum of Squares
is 282.8 while the Total Sum of Squares is 1899.4,
which indicates that the regression model explains only
282/1899 (about 15%) of the variability in the dataset.
The f-statistic is 6.332 and the p-value is 0.000, which
indicates that the model fits the data better than a
model without predictor variables. This suggests that
the independent variables in the model improve the fit
of the model. Since the p-value (0.000) is lower than
the significance level of 0.05, the alternate hypothesis
is hereby accepted. This means that ICT tools/systems
are statistically significant predictors of SMEs’ growth.
This, however, may be low as explained by the variability
of the dataset.

Table 9 shows that an increase in the use of computer
conferencing (t = 1.171) for IOKS would increase
SMEs’ growth. Also, an increase in the use of customer
management systems (t =0.419) for IOKS would increase
SMESs’ growth. Similarly, an increase in the use of social
media (t = 0.150) for IOKS would increase SMEs’
growth. Unlike computer conferencing, social media, and
customer management systems, both extranet and e-mail
show negative coefficients. This means that an increase in
the use of extranet (t = —0.438) for IOKS would lead to a
decrease in SMEs’ growth. Lastly, an increase in the use
of e-mail (t = —0.041) for IOKS would lead to a decrease
in SMEs’ growth. In conclusion, the use of computer
conferencing in IOKS is the highest predictor of SMEs’
growth while the use of an extranet in IOKS would lead
to the highest decrease in SMEs’ growth.

Table 9.
Coefficients
Unstandardized coefficients Standardized coefficients
Model t Sig.
B Std. Error Beta

1 (Constant) 15.593 1.165 13.385 0.000
Social media 0.150 0.222 0.050 0.674 0.501
Extranet -0.348 0.208 -0.132 -1.673 0.096
E-mail -0.041 0.235 -0.014 -0.173 0.862
CMS 0.419 0.260 0.129 1.611 0.109
Conferencing 1171 0.225 0.358 5.205 0.000

Dependent Variable: SMEs’ Growth
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Fig. 2. Research framework showing
the results of tested hypotheses.

6. Discussion

The study focuses on the impact of ICT on IOKS
for SMEs growth. The conceptual model of the study
shows the inter-relationships among ICT use, IOKS
and SMEs growth. Findings showed that IOKS among
SME:s is carried out only to some extent. It is largely
unpopular among the different SMEs that were sampled
in this study. It was revealed that not even half of the
organizations used discussions with other SMEs,
training programs, internship programs, research
collaboration and workshops. The finding of this study is
different from that of Tesavrita et al. [34], which showed
that training, research, internship and discussion are
all avenues for IOKS. While it is accepted that IOKS
is relatively recent [33], evidence provided in this study
shows that it has not been adopted to a great extent
among SMEs. The result of the study reinforces the
findings of Chong et al. [26] that IOKS among SMEs
in Malaysia is unpopular and difficult to implement. Al-
Jabri and Al-Busaidi [25], however, showed that some
factors that determine this challenge include the nature
of knowledge, senders’ and recipients’ characteristics,
and inter-organizational dynamics.

The findings of this study showed that social media
are not popular as a medium for IOKS among SMEs.
Results showed that more of the respondents were
neutral compared to those that agreed they used social
media for IOKS. Tesavrita et al. [34] revealed that IOKS
could be offline and online. This suggests why social
media may not be popular and why there may be more
offline mediums of IOKS. This is supported by findings
from the literature that social media are an avenue for
10KS [26, 48, 49]. Also, the results of the study showed
that extranet, e-mail, customer management systems
and computer conferencing were among the least used
for IOKS among SMEs. This differs from the findings
of Al-Busaidi and Olfman [5] that the business sector
used ICT tools for IOKS organizations. Castaneda
and Toulson [52] revealed that video conferencing can
facilitate IOKS, while e-mail does not enhance IOKS.

Results of this study showed that ICT-enabled IOKS
improves sales and enhances employee productivity to a
great extent. Shepherd and Wiklund [61] had this same
finding. The findings also showed that IOKS increased
profit to a great extent. The study results showed that
IOKS increases organizational asset value to a great
extent. It was also shown by Mohsam and Van Brakel
[55] that IOKS among SMEs will enhance competitive
advantage. The study findings revealed that the IOKS
improves organizational equity to a great extent. Chong
et al. [26] revealed that the influence of ICT on IOKS
among business owners is unclear.

Furthermore, Cresswell et al. [56] showed that IOKS
enhances organizational growth, which supports the
findings of this study. Similarly, other studies [2, 57]
found that IOKS not only improves learning among
employees but enhances the growth of SMEs. It was
found that the extent of ICT use has a statistically
positive significant effect on IOKS. Also, IOKS has
a statistically significant, negative effect on SMEs
growth. This is dissimilar to the findings of Alashwal et
al. [59] that there is a statistically significant, positive
relationship between inter-organizational sharing
and SMEs performance in the construction industry
in Malaysia. Meanwhile, the greatest representation
(35.8%) of the sampled respondents was from the
construction industry.

The findings of this study showed that ICT tools are
statistically significant predictors of SMEs’ growth.
However, the findings showed that the correlation
between the model and SMEs’ growth is positive but
weak (r = 0.386). Results indicate that the independent
variables improve the fit of the model, but the model
explains only 15% of the variability in the dataset. The
test of the hypothesis further shows that the model is
not of good fit, suggesting that the model is not good.
However, it was established that the model is better
than a model without predictors of SMEs’ growth. This
suggests that the predictors improve the fit of the model,
albeit minimally. Results illustrate that out of the five
predictors, only computer conferencing, customer
management systems and social media positively predict
SMEs’ growth. This buttresses previous studies’ [26, 48,
49] findings that social media, customer management
systems and computer conferencing have a significant
effect on the performance of SMEs. Meanwhile, both
extranet and e-mail are negative predictors of SMEs’
growth. This has mixed findings with Castaneda and
Toulson [52] that showed that video conferencing has
a significant impact on the adoption of ICT among
SMEs, but e-mail does not have a significant impact.



7. Conclusion
and implications

This study examined the impact of ICT on IOKS
for SMEs growth. It was established in the study
that IOKS among SMEs takes place to some extent
and that SMEs do not use avenues such as training
programs, internship programs, research collaboration
and workshops to share knowledge. The study also
concluded that the use of ICT tools such as social
media, extranet, e-mail, customer management
systems and computer conferencing was not common
for IOKS among SMEs. The study established that
ICT-enabled, IOKS enhances sales, productivity,
profit, organizational asset value and equity to a
great extent. The first alternate hypothesis tested
was accepted, as it was concluded that ICT use has
a statistically significant, positive impact on 10KS.
The second alternate hypothesis was rejected, and
it was thus established that IOKS has a statistically
significant, negative effect on SMEs growth. The third
alternate hypothesis is accepted, which shows that
ICT tools-enabled IOKS are statistically significant
predictors of SMEs’ growth. Moreover, it was shown
that using social media, computer conferencing and
customer management systems for IOKS would
improve SMEs’ growth. However, the use of e-mail
and extranet in IOKS would lead to a decrease in
SMEs’ growth. Based on the study’s conclusions, the
following recommendations were proffered:

1. SMEs should ensure they use the avenue of
training programs, internship programs, research
collaboration and workshops to share knowledge
among themselves.

2. There should be an increase in the use of ICT tools/
systems to enhance IOKS among SMEs.

3. Future studies may consider examining the same
research area using a qualitative research approach to
have a detailed understanding of how IOKS enhances
SMEs’ growth.

The theoretical implication of the findings is that ICT
can be used to facilitate IOKS among SMEs. Moreover,
ICT tools enhanced IOKS and SMEs’ growth. It has
been further established that IOKS among SMEs has a
statistically negative effect on SMEs growth. This means
that theoretical models should consider that ICT has a
significant effect on IOKS among SMEs. In practice,
the study showed that SMEs owners and employees
should endeavor to leverage the opportunity of sharing
knowledge with other SMEs using avenues such astraining
programs, internship programs, research collaboration
and workshops. Based on the findings, it is suggested
that SMEs owners should consider using social media,
computer conferencing and customer management
systems in order to enhance their business expansion and
growth. The findings of the study also added to the theory
that the use of ICT tools/systems enhances IOKS among
SMEs. Moreover, the Ministry of Commerce (KSA)
should endeavor to provide enabling policies to enhance
ICT-enabled IOKS among SMEs. m
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AHHOTALMA

Kax wm3BectHO, nHbOpMarmonHo-koMMyHHKaImoHHble TexHomorn (MKT) mocrostHHo BHenpsiiotcst B cdepe
yIpaBjieHus1 3HaHUsIMU. [laHHOE MCClieloBaHKe HalleJieHo Ha u3ydeHue BiusiHust MK T Ha MexxopraHU3aliMOHHbI 0OMeH
3HAHMUSIMU, a TAKKe €T MOCIEAYIOIIEeTO BAUSHUSA Ha pOCT MaJibIx U cpenuux npeanpustuii (MCII). B uccienoBanum
MPUMEHSIETCS OTTMCATEeIbHBIN TU3aiiH OITpoca ¢ UCTIONIb30BaHUEM KOJIMYECTBEHHOTO UCCIIEIOBATEIbCKOTO Moaxonaa. Ha
OCHOBE IPOCTOT0 METO/A CIIyYyaliHOI BRIOOPKU MCIIOJb30BaH BeO-OMPOCHUK I cOOpa TaHHBIX OT 187 pecroHAEHTOB.
PesynbraThl mokasaiu, 4To MeXXOpraHM3alMOHHBI 0OMeH 3HaHUsIMU Mexxy M CIT ocyiecTBisieTcsi B He3HAYMTeTbHO I
CTETNEeHM U He SIBJISIETCSl pACIIPOCTPaHEHHOW MPAKTUKOW. Pe3ynbTaThl mokasaiu, 4to Juiib MeHee moioBuHbl MCIT
VICTIOJIb30BAJIM YYeOHbIE TIPOrPAMMBI, MPOTPaMMbl CTaXHUPOBOK, UCCIIENOBATEIbCKOE COTPYIHUYECTBO M CEMUHAPHI
IUIST MEKOPraHM3allMOHHOrO 0OMeHa 3HaHusIMU. MccrieioBaHre Takke T0Ka3aio, YTO MeXXOPraHU3allMOHHbII 0OMEH
3HaHUSIMU CITOCOOCTBYET YBETMYEHUIO 00beMa MPOIaX U MOBBILIEHUIO MPOU3BOAUTEIBHOCTH, a TAKXKE TIOJIOXHUTENEHO
BJIMSIET Ha TIPUOBUTh, aKTUBBI M COOCTBEHHBIN KamlMTaJ OopraHM3anvu. [IpemcTaBieHBl H0Ka3aTebCTBa TOTO, KaK
cucteMbl 1 ”HCTpyMeHTH KT ncnonb3ytoTest Iuist MeXXopraHW3allMOHHOTO OOMeHa 3HAaHWSIMU, M KAKOBO MX BIMSIHUE
Ha pOCT TIPEATIPUSATUI MAJIOTO U CpeIHero Onu3Heca.
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Abstract

This paper compares the driving factors of changes in energy intensity in both net energy exporting
and importing countries using a DEA-Malmquist (Data Envelopment Analysis) and panel GMM
(Generalized Method of Moments) methods over the period of 2000—2021. The findings show that
technological progress has played a significant role in reducing of energy intensity in both groups.
Moreover, we use the DEA method to decompose the Malmquist total factor productivity (7FP) into
its components including technical change (TC), efficiency change (EC), pure efficiency change (PEC)
and scale efficiency change (SEC). The results show that in energy exporting countries, the effects of
each of these TFP components on energy intensity are negative but relatively weak, while the effects of
these components on reducing energy intensity in importing countries is considerable. Specifically, the
estimated coefficient of the pure efficiency component in reducing energy intensity in very remarkable,
which shows the high importance of the efficiency components of TFP in energy management. Next, we
investigate what is the main driver of technological progress in both the energy exporting and importing
countries. The findings imply that in net energy exporting countries trade openness is a dominant factor
to improve productivity, while in net energy importing countries, internal R&D is the dominant factor
for improving technological efficiency.
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Introduction

he sustainability of energy and hence economic

development depends crucially on the efficient

use of energy [1]. Therefore, the energy intensity
of a country is regarded as an important indicator of
economic development. Due to the extreme importance
of energy intensity reduction, numerous researchers have
focused on identifying the key determinants of energy
intensity and providing an improved understanding of
this trend. Economic growth, technology, structural
effects and international trade are widely accepted as
the factors that have contributed most to the decline in
energy intensity [2—5]. Many authors have agreed that
technological change has a stronger impact on the energy
intensity than other factors [6, 7]. Overall, the empirical
results are mixed and the literature has not provided
any information about whether the energy endowment
could influence the driving factors of the energy intensity
changes of a country. However, there is a large imbalance
between not only regions but also countries with respect
to the use of energy resources around the world. The
evidence shows that the energy intensities of most energy
exporting countries have historically been very high
compared with energy importing and industrialized
economies. Also, the International Energy Agency
(IEA) [8, 9] has emphasized that higher endowment of
energy has led to a rapid rise of energy intensity. On the
other hand, the scarcity of energy resources around the
world begets the emergence of a great competition for
increasing energy efficiency among countries, especially
energy importing countries. However, understanding the
determinants (or drivers) of energy intensity in countries
with energy dependence (exporting or importing) is
important for economic researchers and policymakers;
despite this, the studies are scarce. Therefore, this paper
has compared the main driving factors of energy intensity
changes between net energy exporting and importing
countries using dynamic panel data during 2000—2021.
In order to have a better understanding of technological
progress, we employed DEA-Malmquist approach for

each country to decompose TFP into technical change
and efficiency change. Next, we would determine the
sources of technical efficiency in the selected energy
exporting and importing countries; such a comparison
enables us to identify the main factors that most effectively
influence technical efficiency and result in declining
energy intensity.

The rest of the paper is organized as follows. The
first section is an overview the literature. Section two
presents the research methodology and data description.
In section three, we analyze the empirical results related
to DEA-Malmquist and GMM regressions for both
net energy importing and exporting countries. The last
section includes the conclusion and recommendations.

1. Literature review

Energy intensity is an important index that plays
a significant role in sustainable development. The
experience of economies shows that advanced industrial
economies consume less energy per unit of production
than traditional economies. This is highly dependent
on the economic infrastructure factors in any country.
One of the main factors is economic development and
technological advancement. The process of economic
growth and development is accompanied by widespread
structural changes in the economy, technology and
lifestyle of society. These all influence the consumption
behavior and productive structure of the country, resulting
in changes in energy intensity [10, 11]. Some researchers
confirm that the relationship between economic growth
and energy intensity is an inverse U, so that energy
consumption will increase at the beginning of the process
of economic development and industrialization due to
the expansion of the mother industries, infrastructures
and other energy-intensive economic activities. Then, in
the post-industrial phase, energy intensity decreases due
to technological progress and its spillovers [12, 13]. Sun
[14] confirms that the main reason of declining energy
intensity in OECD countries during 1971—1998 was
technological advancements. Lin and Du [15] reveal that



technological change has had a stronger impact on the
energy intensity than other factors, so that contributes
to declining energy intensity in China by 22.4% during
2003—2010. Huang et al [7] decomposed technical
progress using DEA and found that technical change
and its components (technical efficiency and pure
efficiency) have significant influences on the regional
energy intensity in China. By contrast, Gillingham et al.
[4] claim that the reduced cost of use brought about by
technological improvements may increase energy use,
which can lead to higher energy intensity.

At the same time as globalization in economic issues,
the degree of economic openness (trade and financial)
has been another factor affecting energy intensity. Major
studies have demonstrated that technical spillovers to
industrializing countries from advanced economies
are given a fillip by trade openness [16—19]. According
to the literature, the impact of economic openness on
energy intensity varies, and the final effect depends on
the resultant force of scale, composition and technical
effects. The scale effect suggests that along with
economic opening and expanding trade, economic
activities increase and thus lead to changes in energy
consumption. The composition effect shows up in a
change in the composition of the manufactured goods.
Thus, how energy intensity is affected depends on the
pattern of specialization of the economies and in other
words on the type of comparative advantage. According
to the composition effect, energy consumption is reduced
when the economy is specialized in less energy-intensive
sectors. The technique effect refers to utilizing energy-
saving technologies and their spillover effects in the
domestic economy [6]. The technique effect indicates
that economic opening and foreign direct investment
enhance the chances of imitating and learning from
foreign firms and hence would encourage domestic firms
to adopt technologies with higher energy efficiency.
Ultimately, the competition created by economic
opening reduces energy intensity in the host country
[20, 21]. Adom [18, 22] indicates that energy intensity
in Nigeria is significantly reduced by trade openness,
and the author reports similar results for South Africa.
He argues that shifts in trade patterns in favor of imports
tend to decrease energy intensity, implying that the
reduction in energy intensity in South Africa is the result
of an increase in imports relative to exports. Rafiq, Salim,
and Nielsen [23] investigate 22 developing economies’
energy intensity, including Angola, Gambia, Namibia,
Sudan, and Zambia, demonstrating reduced energy
intensity from trade openness. Cole [24] found that trade
openness and energy use can have either a positive or

a negative relationship, depending on the structure of
trade; in particular, this is affected by countries being
net exporters or importers of energy-intensive products.
This intersection leads each country to shift resources
into sectors that make the most efficient use of lucrative
resources in order to decrease energy intensity.

Resource endowment is associated with the reserves of
coal, oil and natural gas, exerting great influence on the
selection and development of industry (or technology)
and indirectly determining energy consumption. IEA [8,
9] has reported that higher endowment of energy has led
to a rapid rise of energy intensity. Jiang et al [25] analyzed
the China provinces’ energy consumption taking into
account energy-resource endowment. They indicate that
provinces endowed with rich energy reserves were inclined
to consume much more energy than those otherwise.
Evidence also shows that in countries with greater
domestic resource availability, their energy intensity is
relatively high because of lower prices, fewer incentives
to maximize energy efficiency and less fear of import
dependency [26, 27]. Likewise, government subsidies
and naturally low energy prices (due to proximity to
source) in these countries impede factor productivity and
reduce the incentive for investment in energy efficiency.
Wing [28] indicates that eliminating energy subsidies
can optimize energy consumption and thereby reduce
energy intensity, especially if it follows investments in
the appropriate infrastructures that increase productivity
and modernize technology and equipment. Also,
Samarghandi [29] explains that all OPEC countries have
begun to tentatively eliminate or reduce their subsidized
energy sectors, though much more must be done as these
countries have to adopt energy efficient production
technologies.

However, this question of what drives a decline in
energy intensity in countries with energy dependence
(exporting or importing) is important for economic
researchers and policymakers; despite that, the studies
are scarce. Samarghandi [29] investigates the roles of
trade openness, technological innovation, and energy
price in energy intensity in OPEC countries using panel
ARDL approaches during the period 1990—2016. The
findings show that trade openness plays a key role in
diminishing energy intensity and demonstrates that
innovation is insignificantly associated with energy
intensity. Huang et al [7] investigate the driving forces
of China’s provincial energy intensity by using DEA-
Malmquist approaches during 2000—2014. The results
indicate that technological progress plays a dominant
role in decreasing China’s overall energy intensity.
Moreover, rapid industrialization should be responsible



for China’s currently high energy intensity, while energy
price hikes are conducive to reducing energy intensity.
Atalla and Bean [30] investigated the drivers of energy
productivity changes occurring in 39 countries during
1995—-2009. They found that higher levels of income
per capita and higher energy prices are associated with
greater energy productivity, while a greater share of
output from industry is associated with lower energy
productivity levels. In particular, higher energy prices
and income levels are associated with improvements in
sectoral energy productivity. Riihl et al. [31] draw on
evidence from the last two centuries of industrialization
and analyze energy intensity over the long- and short-
run. They argue that the increased specialization of
the fuel mix, coupled with accelerating convergence
of both the sectoral and technological composition of
economies, has improved energy intensity of economic
output. Fankhauser and Cornillie [32] investigate
energy intensity in transition countries. Their findings
show that energy prices and progress in enterprise
restructuring are the two most important drivers for
more efficient energy use.

2. Methodology and data description
2.1. Model specification

We use a Cobb—Douglas production function as
follows:

0=AK'L' F", (1)

where Q is the output;

A is the total factor productivity (TFP);
K is the capital stock;

L is the employment;

Fis the energy consumption.

Assuming constant returns to scale, production cost
can be expressed as follows:

C(P;P;P;P,;A)=A"PxP""PPIvO,  (2)
where P, P, P, and P, are defined as the prices of
labor, capital, energy and raw materials;

B,» By By and B, represent the related price elasticity,
respectively.

According to Shepard’s lemma, after making
P -derivation, Eq. 2 can be changed to the following as:

RN e
LB

E

E= (3)

By setting P, = P/* P/ P/* Pj» and dividing both
sides on Q, the energy intensity (£I) equation is
extracted as follows:

_E_B AR,
0 P

EI 4)

Now, by taking a logarithm on both sides, we get the
energy intensity equation for country i as follows:

ln(E[)it =B+ 5, 1n£%] +
o /it

(5)
+8, ln(TFP )[t +5, ln(]nduva)n +e,.

According to Huang et al. [7], the Malmquist total
factor productivity (TFP), which is expressed as a Data
Envelopment Analysis (DEA), measuresthe 7FPchange
over time and has been proven well-suited for measuring
technological progress. Hence, to capture the influence
of technological progress on energy intensity exactly, we
use the DEA approach and make the TFP decompose
into technical progress change (7C) and comprehensive
technical efficiency (EC). Therefore, we get:

In(EI) =8,+8 1{%} +4,In(TC) +
0 /it
+B,In(EC) + B, In(Induva) +s,.

i

(6)

Moreover, the comprehensive technical efficiency
change (EC) can be further decomposed into pure
technical efficiency change (PEC) and scale efficiency
change (SEC) by introducing variable returns to scale
distance functions. The model reads as follows:

In(El) =p,+5 ln[%j +5,In(TC) +

0 /i (7)

+B,In(PEC) + B,In(SEC) + pIn(Induva) +z,.
According to the production process, accessing en-
ergy resources, technical standards and the extent of
opening up are different in countries, hence the energy
intensity of each country is quite different. Thus, such
an analysis is likely most useful at the comparison lev-
el between energy exporting and importing countries.
Therefore, we classify the countries into two groups in-
cluding net energy exporting and importing countries.
Then, we estimate Eg. 7 for each group. In addition,
following previous studies, the countries may seek to
increase efficiency, encourage the firms to conduct in-
ternal R&D [33] or adopt foreign technology [34, 35]
or trade openness [36]. Hence, for determining the



sources of technical efficiency in energy exporting and
importing countries, such a comparison enables us to
identify the main factors that most effectively influence
technical efficiency and result in declining energy in-
tensity.

2.2. Data description

As implied before, we attempt to evaluate the driving
factors of energy intensity changes by comparing
between energy exporting' and importing? countries.
The final regression model for each group follows from
Eq. 7. Data are annual and per constant price GDP
2015 year and extracted from the World Bank and
IEA. The studied period is selected during 2000—2021,
considering availability of data.

The data description is as follows: EI_ denotes energy
intensity of country i at time #. Energy intensity is
calculated as the ratio of energy consumption (barrels
of oil) to GDP at constant purchasing power parities
of the year 2015; o, are country-fixed effects; PE/PQ is
the energy relative price that is calculated as the ratio of
the fuel and power price index to producer price index.
Induva is the share of the industrial sector in economic,
and ¢, is disturbance terms assumed to be white-noise
and uncorrelated.

TC, PEC, SEC are the technological progress and
its components. In order to measure these dynamic
efficiencies, we employed the DEA-Malmquist
approach to gain TFP changes for all countries. We
use the productivity with distance function. There is
a production possibility set .S. . represents the ability
to achieve the transformation of x to y, and the point
(x, y) in the § at which it can achieve the largest output
y in every given input x is in the production frontier.
With production possibility set .S, the distance function
intime ¢ (1, 2, ..., T) isshown in Egq. §.

D(x;y)=inf{0:(x1]0) e S} =(6:(x;00)eS) ", (8)

where D(x, y) < 1, if and only if point (x, y) € S; and
D(x, y) =1, ifand only if point (x, y) is in the production
frontiers.

The Malmgquist index is defined as:

M(X(7+l).y(t+|).xf.y1) —
Dt(le . yt+1 Dt+l (xr+l ,yt+l 172
) . s . (9)
( D'(x";y") ] ( D™(x";y") J

We have divided it into two functions, D’ and
D™ in time t and 7+ 1. Thereby, Eq. 9 has two parts:
the first one is the percentage in the distance function
D', between the possible output in time 7+ 1 and its
real time ¢. The second part is the distance function
D' between the real output in 7+ 1 and the possible
output in time 7. Fare and Grosskopf [37] constructs
the technical Malmquist index from ¢ to r+ 1 and
decompose it into two parts: comprehensive technical
efficiency (EC) and technical progress change (7TC)

that are called “frontier” technological progress and
“following” technological progress, respectively:

_ DHI(XHI; yHI)
D'(x";y")

+ + 172
TC:{ Dy D’(x';y’)] o
DHl(le;yHl) DHI(xt;yl)

(10)

In the formulas above: the Malmquist index M is
defined as productivity changes, M > 1 means productivity
level increase, M < 1 indicates productivity level decrease
and M = 1 means productivity level remains unchanged.
Also, EC is defined as the comprehensive technical
efficiency and indicates the advantages and disadvantages
of management decisions and resource allocation, EC > 1
means improvement in £C , management methods and
resource allocation. EC < 1 indicates decline of technical
efficiency, inappropriate management decisions and
insufficient utilization of resource, and EC = 1 means
the EC remains unchanged. Moreover, 7C indicates
changes in technological progress, that is, changes in
technological innovation and industrial production
technology. TC > 1 indicates progress in production
technology. 7C < 1 indicates a decline in production
technology, and 7C = 1 means the technological
progress remains unchanged.

According to the DEA model, the technical efficiency
change (EC) can be further decomposed into pure
technical efficiency change (PEC) and scale efficiency
change (SEC), by introducing variable returns to the

! Net energy exporting countries include Norway, Kazakhstan, Russia, Uzbekistan, Canada, Colombia, Mexico, Venezuela, Indonesia,
Malaysia, Australia, Algeria, Egypt, Nigeria, South Africa, Iran, Kuwait, Saudi Arabia and United Arab Emirates.

2 Net energy importing countries include Ukraine, South Korea, China, Thailand, United States, The Czech Republic, New Zealand,
Belgium, Sweden, Argentina, Poland, India, Brazil, Chile, France, The Netherlands, Japan, Germany, Spain, Portugal, Romania,

Italy, Turkey and the United Kingdom.



scale distance function. Thereby, the Malmquist index
is expressed as Fq. 12

M(x""y":x";y" )= EC-TC =(PEC-SEC)-TC. (12)

By supposing the subscripts v and ¢ refer to variable
returns to scale technology and constant return to scale
technology, respectively, thereby, the PEC and SEC can
be expressed as:

th+l(xl+l;yl+l)

PEC=———"2 (13)
D (x';y")
DT+1 xr+l; t+1 D’ xf; 1
SEC=— f t J: ) t+IV( y) : (14)
DC(X,y) DV (xt+1;yt+l)

Finally, we employ the dynamic panel data method
to run the regression model. A reliable solution for
the efficient estimation of dynamic panels was set
by Arellano and Bond [38] by using the Generalized
Method of Moments (GMM). This estimator has
become extremely popular, especially in the context
of empirical dynamic research, because it allows one
to relax some of the OLS assumptions. The Arellano
and Bond estimator corrects for the endogeneity in
the lagged dependent variable and provides consistent
parameter estimates even in the presence of endogenous
right-hand-side variable. It also allows for individual
fixed effects, heteroscedasticity and autocorrelation
within individuals [39]. Consistency of the GMM
estimator depends on the validity of the instruments.
As suggested by Arellano and Bond [38], Arellano
and Bover [40], and Blundell and Bond [41], two
specification tests are used. Firstly, the Sargan/Hansen
test of over-identifying restrictions which tests for overall
validity of the instruments and the null hypothesis is that
all instruments as a group are exogenous. The second
test examines the null hypothesis that error term ¢,
of the differenced equation is not serially correlated
particularly at the second order (AR(2)), and one should
not reject the null hypothesis of both tests.

3. Results

Before estimating the regression models for each
group of countries, an important step was to test for unit
roots with stationary covariates. Hence, we used the Im,
Pesaran, and Shin [42] unit root test assuming that the
series are non-stationary. Table I presents the results of
the IPS unit root test. The findings demonstrate that all
variables in both groups are stationary at the level. In
other words, all variables are integrated with order (0).

Table 1.
IPS unit root test at level
varabs | Evert i | ey g

In(ED) ~7.44 (0.000) * ~3.14(0.0008)
In(TFP) —6.88 (0.000) -3.67 (0.0001)
In(TC) -8.64 (0.000) -3.180 (0.0007)
In(EC) -11.96 (0.000) -14.08 (0.000)
In(PEC) -8.41(0.000) -10.26 (0.000)
In(SEC) ~12.47(0.000) ~12.61 (0.000)
In(PE/PQ) 4,56 (0.000) ~2.93(0.0017)
In(Induva) ~5.09 (0.000) ~7.01(0.000)

In(trade) —2.05 (0.020) -2.32(0.010)

In(FDI) -2.85(0.002) -3.46 (0.0003)
In(internal R& D) -5.78 (0.000) —-2.79(0.0026)

* Figures in parentheses are significant prob. value

Tables 2, 3 report the results of dynamic panel
estimations in net energy exporting and importing
countries. The findings imply that in net energy exporting
countries, technological progress and its components
enhance productivity; thereby they have significant
effects to reduce energy intensity. However, the effects
are relatively weak. According to the results, a percent
increase of total factor productivity (7FP) in the energy
exporting countries causes a decrease in energy intensity
of 0.047 percent. Also, after TFP decomposing into the
technical change (7C) and the efficiency change (EC),
in energy exporting countries 7C has a negative and
significant effect on energy intensity, interestingly, so
that a percent increase in 7C causes a decrease in energy
intensity by 0.051 percentage. The effect of EC on
declining energy intensity is not significant, as expected.
When TFP is further decomposed into the technical
change (7C), the pure efficiency (PEC) and the scale
efficiency change (SEC), the results show that the
coefficients of the components related to 7C and SEC
are significantly negative in energy exporting countries,
although, the estimated coefficients are weak. Some
causes are the imperfect infrastructures and relatively
lower level of technology and economic development in
most energy exporting countries, so the positive effects
of technology progress on energy intensity are not be
maximized. Another main note is that the negative
effect of PEC on energy intensity is not significant in



these countries. In other words, due to the cheapness of
energy resources in exporting countries, the role of net
efficiency in reducing energy intensity has not been paid
enough attention.

The findings in net energy importing countries
indicate that technological progress and its components
have significant and negative effects on energy intensity,
so that these effects are at least very much greater than
those in energy exporting countries. The results show
that a percent increase of total factor productivity (7FP)
in the importing countries causes a decrease in energy
intensity of 0.120 percent. Also, after 7FP decomposing
into the technical change (7C) and the efficiency
change (EC), both coefficients are significant and
negative, so that a percent of increases in 7C and EC
causes a decrease in energy intensity by 0.078 and 0.245
percentages, respectively. This means that in energy
importing countries, the coefficient of efficiency change
is very much larger than that of technical change. It
implies that the effects of technical progress on energy
intensity can occur through both technical and efficiency
changes. When TFP is further decomposed into the
technical change (7C), the pure efficiency (PEC) and
the scale efficiency change (SEC), the coefficients of
these components are negative and highly significant in
energy importing countries. Specifically, the estimated
coefficient of the pure efficiency component in reducing
energy intensity in very remarkable and shows the high
importance of the efficiency components of TFP in
energy management.

Overall, we can say that technological progress and
its components are a main driver of energy intensity
changes in both energy exporting and importing
countries. However, the elasticity in energy importing
countries is much greater than in energy exporting
countries. A large portion of the stronger effects of TFP
on the energy intensity in energy importing countries is
through the pure efficiency change and its spillovers.

Next, we investigated what is the main driver of
technological progress in the energy exporting and
importing countries. However, there are differences in
the development level, R&D inputs, energy resources
and education between energy exporting and importing
countries. We examine whether innovation activities
including internal R&D and adoption of foreign
technology (FDI) have differential effects on their
technological efficiency. Likewise, we examined the
role of trade liberalization on technological efficiency
by considering the argument that trade liberalization
enables firms to achieve high levels of efficiency through
“learning-by-exporting-effects”. Table 4 reports the
results of GMM estimations for 7FP in both groups of
selected energy exporting and importing countries. The
findings imply that in net energy exporting countries,
FDI inflows and trade openness causes improved
productivity. The estimated coefficient for trade
openness is larger than FDI inflows, so that a percent
of increase in FDI inflows and trade openness causes
enhancement of TFP by 0.014 and 0.058 percentages,
respectively. Also, the effect of internal R&D is not

Table 2.

The GMM results for energy intensity changes
in energy exporting countries

Variables Model 1 (TFP) Model 2 (TFP=TC - EC) Model 3 (7FP=TC - PEC - SEC)
In(ED) 0.9011 (0.0000) * 0.9127 (0.0000) 0.8973 (0.0000)
In(TFP) -0.0475 (0.0003)
In(7TC) -0.0513 (0.0024) -0.0392 (0.0064)
In(EC) -0.0428 (0.136)
In(PEC) -0.0189 (0.1144)
In(SEC) -0.0300 (0.0020)
In(PE/PQ) -0.0178 (0.337) -0.0167 (0.486) -0.0379 (0.6062)
In(Induva) 0.1215(0.0000) 0.1198 (0.0000) 0.0502 (0.0058)
Sargan — p-value 0.358 0.325 0.337

* Figures in parentheses are significant prob. values



Table 3.

The GMM results for energy intensity changes
in energy importing countries

Variables Model 1 (TFP) Model 2 (7TFP=TC - EC) Model 3 (7FP=TC - PEC - SEC)
In(EI) 0.9760 (0.0000) * 0.9643 (0.0000) 0.9662 (0.0000)

In(TFP) -0.1202 (0.0000)

In(TC) -0.0782 (0.0000) -0.0590 (0.0000)

In(EC) ~0.2454 (0.0000)

In(PEC) ~0.2584 (0.0000)

In(SEC) ~0.1613 (0.0000)
In(PE/PQ) ~0.1035 (0.0000) ~0.0998 (0.0000) ~0.1016 (0.0007)
In(Induva) 0.12173 (0.0000) 0.1262 (0.0000) 0.1526 (0.0003)

Sargan — p-value 0.397 0.364 0.327

* Figures in parentheses are significant prob. values

significant. This result is reasonable because internal
R&D is a risky and costly path-dependent process in
comparison with the adoption of foreign technology
by FDI inflows and trade openness, especially for firms
in energy exporting countries. Hence the firms in these
countries spend low levels of investment in internal
R&D and thereby, there is a lack of organized R&D
activity in most energy exporting countries.

As expected, the findings in net energy importing
countries indicate that the internal R&D, trade
openness and FDI inflows have positive and significant
effects on technological efficiency. The role of internal
R&D is dominant, so that a percent of increase in the
internal R&D, trade openness and FDI inflows causes
enhancement of 7FP by 0.0269, 0.0045 and 0.0007
percentages, respectively.

However, itisimportanttonote that the result confirms
that in energy exporting countries trade openness is a
dominant factor for improving technological efficiency.
This result is reasonable, because trade liberalization
policies can increase competition between domestic and
foreign firms that may allow domestic firms access to
cheaper and better technology and better quality inputs
and managerial skills from abroad, thereby increasing
productivity. Additionally, we found that in energy
importing countries, R&D activities were important
contributors to the decline in energy intensity. This
finding can be attributed to the greater share of foreign
R&D expenditures in this group. Put differently,
energy exporting countries lack incentives to incur
domestic expenditures on technology development
and technological innovation because, presumably,

Table 4.
The GMM results for TFP change model
Variables Energy exporting countries Energy importing countries
In(TFP) 0.1593 (0.0006) * 0.1405 (0.0000)
In(TRADE) 0.0584 (0.0256) 0.0045 (0.0134)
In(FDI) 0.0149 (0.0253) 0.0007 (0.0090)
In(internal R&D) 0.0387 (0.2965) 0.0269 (0.0000)
Sargan — p-value 0.330 0.559

* Figures in parentheses are significant prob. values.



this costs a lot and is time-consuming. Thus, exporting
countries opt to purchase international technology that
is from R&D activities in importing countries.

Finally, we performed the Sargan test for over-
identification, and tests for serial correlation of the
differenced error term. As can be seen from the
corresponding p-values of these tests, reported at the
bottom of all 7ables 2—4, the null hypothesis of the
validity of instruments cannot be rejected. Also, the
first- and second-order serial correlation tests show that
there exist negative first-order serial correlations and
there is no evidence of second-order serial correlation
in the differenced error terms.

Conclusion

The energy intensities of most energy exporting
countries have historically been very high compared
with energy importing and industrialized economies.
Although energy efficiency improved over the period
2000—2021, the production process, access to energy
resources, technical standards and the extent of opening
up are different in energy exporting and importing
countries, and hence their energy intensity changes
are quite different. Therefore, this question is still an
important argument for the factors that are driving the
decline in energy intensity in each group of countries.
Hence, this paper has compared the main driving factors
of energy intensity changes in net energy exporting and
importing countries using dynamic panel data during
2000—2021. The findings show that technological
progress has played a negative role in energy intensity in
both groups; of course, this effect is greater in importing
countries, as expected. Furthermore, in order to have
a better understanding of technological progress, we
employed the DEA-Malmquist approach for each
country to decompose TFP into the technical change
(TC) and the efficiency change (EC), the pure efficiency
(PEC) and the scale efficiency change (SEC).

The findings for energy exporting countries indicate
that 7C has a negative and significant effect on
energy intensity, although, the estimated coefficient
is relatively weak. Meanwhile, the effect of EC on
declining energy intensity is not significant, as expected.
Also, the coefficient of the component related to SEC
is significantly negative in energy exporting countries.
Because of imperfect infrastructures and relatively
lower level of technology and economic development
in most energy exporting countries, this finding is
reasonable. Finally, the negative effect of the PEC on
energy intensity is not significant in exporting countries.

Hence, these findings confirm that due to the cheapness
of energy resources in exporting countries, they have
not paid enough attention to the role of net efficiency in
reducing energy intensity.

The results for net energy importing countries
indicate that the negative effects of efficiency change
(PE) on energy intensity are slightly larger than that of
TC, implying that the effects of technical progress on
the energy intensity can occur through both technical
and efficiency changes. Also, the coefficient of the
component related to SEC is significantly negative
in energy importing countries, as expected. Finally,
the estimated coefficient of PEC in reducing energy
intensity is very remarkable, which shows the high
importance of the efficiency components of 7FP in
energy management. However, the results confirm
that a large portion of the stronger effects of TFP on
declining energy intensity in energy importing countries
has occurred through the pure efficiency change and its
spillovers.

Next, we investigated what is the main driver of
technological progress in the energy exporting and
importing countries. However, there is a difference
in the development level, research and development
(R&D) inputs, energy resources and education
between energy exporting and importing countries.
We examined whether innovation activities including
internal R&D and adoption of foreign technology
(FDI) have differential effects on their technological
efficiency. Likewise, we examined the role of
trade liberalization on technological efficiency by
considering the argument that trade liberalization
enables firmsto achieve high levels of efficiency through
“learning-by-exporting-effects.” The findings imply
that in net energy exporting countries, trade openness
is a dominant factor for improving technological
efficiency. Because trade liberalization policies can
increase competition between domestic and foreign
firms they may allow domestic firms access to cheaper
and better technology and better quality inputs and
managerial skills from abroad and finally increase the
productivity. Also, the effect of internal R&D is not
significant. This result is reasonable because internal
R&D is a risky and costly path-dependent process in
comparison with the adoption of foreign technology by
trade openness, especially for firms in energy exporting
countries. Hence the firms in these countries spend low
levels of investment in internal R&D and exporting
countries opt to purchase international technology
that is from R&D activities in importing countries.
Meanwhile, the findings in net energy importing



countries indicate that R&D activities were important
contributors to the decline in energy intensity. This
finding can be attributed to the greater share of internal
R&D expenditures in this group.

Overall, the results of this study might have important
policy implications. Most significantly, it shows that the
energy intensity fluctuation is simultaneously forced by
both technical change and efficiency change, although
these effects are stronger in net energy importing
countries compared with net energy exporting countries,
as expected. Specifically, the role of pure efficiency
change in reducing energy intensity is very considerable.
However, policy makers in both energy exporting and
importing countries need to be aware of the fact that

technological progress and innovation are powerful tools
in reducing energy intensity. Hence, this study suggests
that the governments should encourage use of advanced
technologies and management experience, especially
in energy exporting countries. Also, policy makers in
exporting countries should focus on trade liberalization,
especially on information exchange via learning-by-
exporting effects. As well, we found that innovation
investments (internal R&D) play a substantial role
to improve energy efficiency in importing countries.
Therefore, this study suggests that governmental
intervention especially in exporting countries should
strengthen innovation capacity and also promote energy
saving technology. m
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AHHOTaIMA

B crathe cpaBHUBaIOTCA ABMXYyIIUME (aKTOpbl U3MEHEHMSI SHEPIONOTPEOJeHUs] B CTpaHax, SBJISIOIIMXCS
YUCTBIMM 3KCMOPTEPAMU U YUCTBHIMU MMIIOPTEPAMU SHEPruu. BbUIM MpoaHaNIM3WpOBaHBI AAHHBIE 33 TEPUOL
2000—2021 rr. ¢ ucnons3oBanueM meronoB DEA-Malmquist (Data Envelopment Analysis) 1 GMM (Generalized
Method of Moments). IlosyyeHHBbIe pe3yabTaThl ITOKA3bIBAIOT, YTO TEXHOJOIMYECKUI IpPOTpecc MrpaeT
3HAYUTEJbHYIO POJIb B CHUXEHUU BHEPTronoTpedieHus B obenx rpynmnax. Kpome roro, metoq DEA Obu1 McIONIB30BaH
JUISE IEKOMIIO3ULIMK 0011eli (pakTOpHOI nmpou3BoauTeabHOCTH ManbMmkBucTa (total factor productivity, TFP) Ha
OTIeTbHbIe KOMITOHEHTHI, BKJTIOUasi TexHnYeckue n3meHeHus (technical change, TC), uamenenue addekTuBHOCTH
(efficiency change, EC), uncroe usmenenue acexrupHoctu (pure efficiency change, PEC) u uamenenue agpgexra
MacmTa6a (scale efficiency change, SEC). Pe3ynbTaThl MOKa3bIBalOT, YTO B CTPaHaX, SABJISIOIIMXCS SKCIIOPTepaMu
9HEPIruM, BIWSHUE Kaxjaoro u3 3Tux koMmnoHeHToB TFP Ha sHepromorpebiieHUe SBJSETCS OTPULATEIbHbBIM,
HO OTHOCHUTEJIbHO CIa0bIM, B TO BpeMsl KaK BIUSIHUE DTUX KOMIIOHEHTOB HAa CHMXXEHME IHEPrornoTpebieHus: B
CTpaHaX-UMITOpTepax SIBJISIETCSI 3HAUYUTETbHBIM. B yacTHOCTH, ToJTydeHHasl OlleHKa BKJIaJa KOMIIOHEHTAa YUCTOM
3¢hHEeKTUBHOCTU B CHUXEHUU SHEPronoTpeOseHus] BeCbMa 3HAUMTENbHA, YTO MOKAa3bIBa€T BBICOKYIO BaXKHOCThb
KoMmrioHeHTOB 3¢ dekruBHoctu TFP B ympaBneHun sHepromnorpedieHreM. Takke ObLIO MpoaHaJIM3UMPOBAHO,
YTO SIBJISIETCSI OCHOBHOM ABVIKYIIEH CUJION TEXHOJIOTMYECKOTo Mporpecca Kak B CTpaHaX-3KCIOpTepax, Tak U B
cTpaHax-uMIoprepax sHepruu. [lomyuyeHHBIE pe3ynbTaThl CBUIETEIBCTBYIOT O TOM, YTO B CTpaHaX, KOTOpHIE
SIBJISIIOTCSL YMCTBIMU 3KCIIOPTEpPAaMU SHEPTUU, JOMUHUPYIOIIUM (haKTOPOM IMOBBIIIEHUSI MPOU3BOAUTEIbHOCTH
SIBJISIETCSI OTKPBITOCTh TOPTOBJIM, B TO BPEMsI KaK B CTpaHaX — YKMCTBIX UMIIOPTEPAX IHEPTUM B KAU€CTBE TAKOTO
NOMUHMPYIOLIETo (haKTopa BHICTYNAIOT BHYTPEHHUE UCCIEI0OBaHUS U pa3padOTKU.

Kimouesbie cioBa: motpe6ienue sHeprun, Mmeton DEA-Malmquist, 1ubepanu3anust TOProBiIu, MPSIMble MTHOCTPAHHBIE
WHBECTULIMU, BHYTPEHHUE UCCIIENOBAHUS U pa3pabOTKU, SHEPTO3aBUCUMBbIE CTPAHbI
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