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AnHoTtanmsi: PaccmarpuBaercsi ceTh B3aMMHBIX 3aTpaT MeEXIYy CEKTOpaMHU AKOHOMHKH
@Opanuun Ha ocHoBe o¢unuanbHbix AaHHeiXx OECD 3a 2020 roag. C wucrnosib30BaHUEM
KJIACCUUECKUX M HOBBIX HHJEKCOB LIEHTPAJIbHOCTH MBI ONpPENENIN Hauboiee ys3BUMBIE K
pa3IMYHBIM IIOKOBBIM SIBJICHHSM 3KOHOMMKH CEKTOphl. [loiydeHbl HOBBIE pe3ysbTaThl 00
YA3BUMBIX  CEKTOpax OSKOHOMHKH TpH pa3iIM4YHBIX [apaMerpax HOBBIX HHIEKCOB
LEHTPAIBHOCTH.

1. BBeaenue

Opranuzanus 3KOHOMUYECKOro coTpyaHuuectBa U pasutus (OECD) mpenocrasiser
tabmuiel Input-output (ICIO) 3a nepuon 1995-2020 romos. [laHHbIe 0XBaTHIBAIOT 76 CTpaH
(Bxirouas Bce ctpanbl ODCP, Eppomnetickuii coto3, ACEAH u crpanst G20) u 45 orpacineit
npoMbIliIeHHOCTH. B Tabmumax Input-output mnpencraBieHbl AaHHBIE O TPaH3AKIUAX
IIPOMEXYTOUYHBIMHU TOBapaMU C 3aTpaTaMM MEX]y CEKTOpPaMU 3KOHOMHUKHU Pa3IMYHbIX CTPaH,
3HAYEHUs KOTOPBIX MpeacTaBieHbl B MujuimoHax aojuiapoB CIIIA. B nmanHo#l ctaTthe Mbl
paccMaTpUBaeM TpaH3aKLUU MEXKIY ceKTopaMu SKoHOMUKHM Ppaniuu 3a 2020 rox [1].

JU1a MOJEenupoOBaHMs CETH TPAH3AKIHMM MEXKIYy CEKTOpPaMU SKOHOMHKH MBI MCIIOJIB3YEM
B3BELIECHHBIN OpHeHTHpoBaHHbIH rpad G°. Bspemenusli opuenTupoBaHHblii rpad G°
npeacTaBisier coboii Habop aByx mHoxkects (V, W), rae V — muoxectso Bepumn, W0 —
MHOKECTBO HAIPABJIECHHBIX peOep U3 BEPIIMHBI [ B BEPIIMHY j C BECOM W;j. B Hamem ciydae
BEPILIMHBI COOTBETCTBYIOT CEKTOpaM JSKOHOMHKH, a peOpa HampaBiICHUIO W BEJIWYHHE
3aTparsl.

Hanpumep, paccMoTpum ceTh Ha puc. 1.
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Puc. 1. ITpumep certn.

B nanHoii cetn npeacTaiieHo 4 cexkTopa 3koHOMUKU — A, B, C, D. Cextop A u cextop B
3arpaunBatroT Ha cekrop C 100 m 50 mwimoHoB apomiapoB coorBercTBeHHO. Cekrtop C
3aTpadrBaeT Ha cekTop D 200 MIIITMOHOB JTOJIAPOB.

2. UHaeKkchbl HEHTPAJILHOCTH

Jl71s BBISIBIEHUS] 3aBUCUMOCTH CEKTOPOB 3KOHOMHKHU OT 3aTpaT APYTUX CEKTOPOB MOTYT
OBITH KCIIOJB30BAaHBI MHACKCHI IIeHTpalbHOCTH [2]. Hamu paccmaTpuBaroTcs KilacCMUECKHE
(PageRank, Eigenvector, Betweenness, Closeness, In-degree) [3] ¥ HOBBIE HHIEKCHI
LHEHTPaIbHOCTU (MHJEKC IPYNIOBOIO BIMSHMS, HHIEKC KIOYEBOrO y4acTHUKA) [4].

Nnpekc In-degree onpenenseTcs Ui Kaxa0ro CeKTopa S3KOHOMUKH [ 110 popmyiie:

CI°(i) = Z Wi,
j

IJ€ Wj; — BEJIMYMHA 3aTpar OT CeKTopa j B cekTop . MHbiMu crnoBamu, unjaekc In-degree

CI°(i) mnst KaxI0ro ceKTopa i paBeH BEIMYMHE CyMMAapHBIX 3aTpar OT APYTUX CEKTOpOoB. Jlus
ceTu Ha puc.| 3HaueHus uHmekca In-degree ciemyromue:

CI°(4) = 0,

CI(B) = 0,

CI°(C) = wye + wge = 150,
CcI°(D) = 200.

Jlns  omnpeneneHuss TPYyNIOBOIO BIMSHUS CEKTOPOB  PACCMATPHUBAECTCS  IOHSATHE
KPUTHYECKOHN TpyMIibl. ['pyIiy ceKTOpoB S Ha3bIBAIOT KPUTUUYECKOM Ui CeKTopa I, €ciu B S
BXOAUT He Oosiee k CEKTOPOB W WX CyMMapHas 3aTpara Ha CEKTOp [ HE MeEHbIIe
YCTaHOBJICHHOM KBOTHI JIsl ceKTopa I q;. bonee ¢opmanbHO, rpyrina CEKTOpPOB S Ha3bIBAETCS
KPUTUYECKOMW JIJISI i, €CIIM BBITIOJIHEHO CIEAYIOLIEE:

JES

[MpenmnonoxkuM, 9ToO JUIS CETH Ha puc. | 3HAYEHHS KBOTHI ¢; JJISI CEKTOPOB SKOHOMHKH
cienytouue - g4 = qg = 200,q. = 90,qp = 150, a Benuuuna k = 3. Torxaa, 1 cekropa C
CyIIECTBYET ABe Kputnueckue rpynmsl — {4, B}, {A}. nst cexropa D omua - {C}.

Jlnist KaxI0ro ceKTopa i uHaekc rpynnosoro BuusHusd BI° (i) Beruucasercs no popmyine:

00y — 0
BIO(i) = ZSBIl (),
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rae BI?(S) =1, ecnu rpynna S kputudeckas mis i, BI?(S) =0 B mpoTHUBHOM cilyuae.
WMHpIMH clTOBaMH, BEIMYMHA UHIECKCA IPYIIIOBOTO BIUSHUSA [UIsl CEKTOpPA | paBHA KOJIMYECTBY
€ro KpuTHueckux rpyni. J{s cetu Ha puc. | 3HaueHus UHAEKca IPYIIOBOrO BIUSHUS PaBHO
BI°(A) = BI°(B) =0,
BI°(C) =2,
BI°(D) = 1.
CekTop j Ha3bIBa€TCS KIIOUYEBBIM B KPUTUYECKOU rpyIe S A CeKTopa i, €Cau rpymnmna S
0e3 cexTopa j He ABNSETCS KpUTHUECKoH aist i. PopManbHO, CEKTOp j KIIOUEBOW B rpymme S
JUIS I, €CJIN BBIIIOJIHEHO CIELYIOIIEE:

wy 2 Qi,z wy; < ;-
les les\{j}

JIisi KpUTHYECKHUX TPYII CETH Ha PUC. | CYIIECTBYIOT CIIEAYIOIINE KITFOYEBbIE CEKTOPBIL.
Jlst kputrdeckux rpymn {4, B}, {A} — A, nns xputraeckoi rpymmst {C} — C.
Unpekc karodeBoro yuactauka PI°(i) mis kaxaoro cekropa i paBeH:

0(i) = . pJo
PI (‘)‘ZS'S' PI(S),

DI(S PIi0 (8) — KONMMYECTBO KIIFOYEBHIX CTpaH B S st i. IHBIME CIIOBaMH, BEIMYMHA HHICKCA
KJIFOYEBOI'0 YYAaCTHUKA JJISI CEKTOpa [ paBHA CYMMapHOMY KOJMYECTBY KJIIOUEBBIX CEKTOPOB
M0 BCEM KPUTHUYECKUM TpyNnaM C YYE€TOM KOJMYECTBA CEKTOPOB, BXOISIIMX B KaXKIYIO
KpUTHUYECKYIO rpymiy. i cetr Ha puc. 1 3HaUeHUs UHJIeKca TPYNIIOBOTO BIUSIHUS PABHO
PI°(A) = PI°(B) =0,
PI°(C) = {A,B}| - PI({A, B}) + [{4}| - PIP({A}) =21+ 1-1=3,
PI°(D) = [{C}| - PIP({C}) = 1.

3. Pe3yabTarTbl

JInst BBIYMCIIEHUS PACCMOTPEHHBIX HHAEKCOB LIEHTPAIBHOCTH HMCIOJIB30BAINCH TOJIBKO
TPaH3aKIUU MEXAY CeKTOopaMu. TpaH3aKIMKU BHYTPU CEKTOPOB HE paCCMATPUBAIIUC.

JIns1 BBIYMCIIEHUS] HAIIMX HOBBIX UHAEKCOB IIEHTPAILHOCTH MCIOJIb30BAIACH HOPMUPOBKA
3HAUEHUH 3aTPaT CEKTOPOB CIEAYIOIMUM 00pa3oMm:

Wij

Xiwij

WHBIMU c0BaMu, W' j — JOJIs BEJIMYMHBI 3aTPAT CEKTOPA  HAa CEKTOP j OT 00LIEH CyMMBbI
3aTpar Ha CEKTOp J.

PaccMarpuBanoch HECKOJIBKO 3HAYEHUH KBOTHI:

! —
Wij_

q] = 0111
q] = OFZF

Benuunna k npuHHManace paBHo# 3.
B Tabnuue 1 mnpeacraBieHbl pe3ynbTaThl BBIYMCICHUS KIACCUYECKUX HHJIEKCOB
LIEHTPaJIbHOCTH.

Tadanna 1. TOII-5 cekropoB skoHomukn Ppanumu B 2020 rogy mo yObIBaHHIO 3HAYECHUH
KIIACCHYECKHUX WH/IEKCOB IIEHTPAbHOCTH.

PageRank Eigenvector Betweenness Closeness In-degree

1 | Wholesale and retail | Wholesale and Mining support IT and other Wholesale and
trade; repair of retail trade; repair | service activities information retail trade; repair
motor vehicles of motor vehicles services of motor vehicles
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2 | Professional, Construction Mining and quarrying, | Mining support | Professional,
scientific and energy producing service scientific and
technical activities products activities technical

activities

3 | Construction Professional, Publishing, Computer, Construction

scientific and audiovisual and electronic and
technical broadcasting activities | optical
activities equipment

4 | Food products, Food products, Air transport Wood and Food products,
beverages and beverages and products of beverages and
tobacco tobacco wood and cork | tobacco

5 | Public Financial and Pharmaceuticals, Postal and Financial and
administration and insurance medicinal chemical courier insurance
defence; compulsory | activities and botanical products | activities activities
social security

B TaGJII/II_Ie 2 OpeaACTABJICHBI PE3YJILTATHI BHIYHUCIICHHUA HOBBIX MHACKCOB HCHTPAILHOCTHU
IIpH pa3IMYHBIX KBOTAaX (;.

Tadanna 2. TOII-5 cekropoB skoHomukn Ppanumu B 2020 rogy mo yOBIBaHHIO 3HAYECHUH
HOBBIX MH/IEKCOB IICHTPAJILHOCTH TIPH PA3IMYHBIX NapaMeTpax.

0.1 0.2 0.25
BI°(i) PI°(i) BI°(i) PI°(i) BI°(i) PI°(i)

1 | Air transport | Arts, Financial and Warehousing Rubber and Professional,
entertainment insurance and support plastics scientific and
and recreation activities activities for products technical

transportation activities

2 | Construction | Air transport Mining and Financial and Food products, Other transport

quarrying, insurance beverages and equipment
energy activities tobacco
producing
products
3 | Financial and | Publishing, Warehousing Agriculture, Water transport | Water transport
insurance audiovisual and | and support hunting,
activities broadcasting activities for forestry
activities transportation

4 | Wholesale Manufacturing | Rubber and Mining and Administrative | Mining and

and retail nec; repair and | plastics quarrying, and support quarrying,
trade; repair | installation of products energy services energy

of motor machinery and producing producing
vehicles equipment products products

5 | Electricity, Human health Water supply; Wholesale and | Accommodation | Food products,

gas, steam and social work | sewerage, waste | retail trade; and food service | beverages and
and air activities management repair of motor | activities tobacco
conditioning and remediation | vehicles

supply activities

4. 3ak/IoueHue

B nannoii pabote Hamu OblJIa PaCCMOTPEHA CETh 3aTpaT MEXIY CEKTOpaMHU SKOHOMUKH
Opannuu o opunuambHeIM JaHHBIM 32 2020 rof. beutn BhIsSBICHBI HauboJee ySI3BUMBIE K
Pa3TUYHBIM [IOKOBBIM SIBJICHHSIM YKOHOMHUKH CEKTOPHI C HMCIIOJIb30BAHHEM KIIACCUYCCKHUX H
HOBBIX MHJIEKCOB IIEHTPAJIIbHOCTH, YUUTHIBAIOUINE TPYMIIOBOE BIUSIHHUE CEKTOpoB. Hanbomnee
ySI3BEMBIE CEKTOpa 3KOHOMHUKM 3aMETHO MEHSIOTCS TPH Pa3IMYHBIX TapaMeTpax HOBBIX
WHJICKCOB IIEHTPATLHOCTH.
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