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** Mockosckuti 2ocydapcmeennoiti ynusepcumem umeny M.B. Jlomonocosa, HUBII, Mockea, Poccus
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Hayuonaronwvild uccaedosamenvcrut yrusepcumem Bucwas wrosa sxonomuku. Mockea, Poccus
Tlocrymuna B peaxossternio 01.03.2021

Annorammua—KoMInIeKcHOe nccieJ0BaHNEe COMUATHLHO-IKOHOMIUIECKUX (DAKTOPOB, BIUAIOIIIX Ha,
TIOJIOZKEHUE JieTel u ceMell ¢ jeTbmu B cyoObekTax P® — obIecTBeHHas TOTPEOHOCTh U aKTy-
aJibHasl Hay4YHas 3ajla4da. PaccMaTpuBaeTcss METOJ OIeHUMBAHUST WHJIEKCA OJIAromoJIydust jgeTeit
Ha OCHOBE ITOPOTOBOIT MOJEIN arperupoBaHus mokasareseil. [IpuBeneHsl Tpu crmocoba paH:Ku-
poBaHus MokasaTreseil. Pe3ymbTaTbl MHIOTHBIX IKCIIEPUMEHTOB IPUBOIITCS Ha KapTOTPaMMe
cyobekToB PO.

KJIOYEBBIE CJIOBA: conmasHO-9KOHOMUYECKNE TTOKA3aTe N, HHTErPAJIbHBIN MHIeKC 6J1aro-
[TOJIy YHsi JIeTeli, IOPOroBoe arpernpoBatne, paH:KUPOBaHIEe, KapTorpaduKa

1. BBEJAEHUE

KomrutekcHoe wucciiejoBanne COIUATBHO-9KOHOMIIECKUX (DAKTOPOB, BJIMSIONIAX HA TOJIOKEHUE
Jiereit u cemeii ¢ jierbMu B cyobekTax PO — obiecrBeHHasi HOTPEOHOCTh M aKTyasbHas HAyIHAs
3asiada. AKTyaJbHOCTH TeMaTUKH TeM GoJiee odeBmaHa, uTo B Poccum 2018-2027 rT. 06bSIBIEHBI
necsirmiiernem jgercrsa (http://kremlin.ru/acts/bank/41954). ®axropamu, BiusiiommMy Ha 61aro-
nojtyaue jereil, siBJIA0TCs: geMorpadus, yCJIOBUAs KU3HU ceMell ¢ JIeThbMU, MarepuajbHoe Ojaro-
COCTOsIHUE, 37I0POBbe JeTell, colraabHas 3aluTa JeTeil, obpa3oBaHue, JIOCYT, IIPABOHADYIIEHUS U
np. Hecmotpst Ha akTyasbHOCTD, B Poccun Takue ncciieoBaHusi BO MHOI'OM OI'DAHUYEHbI TpobJieMa-
THYHOCTHIO CBODOTHOIO JIOCTYIIA K PErMOHAJIBHBIM JIAHHBIM, XapaKTEPU3YIOMNIM PACCMaTPUBAEMYIO
obsacth. Ilpumep mccmemoBanus, 3aTparnBaiomero ouH u3 (hakTopoB (MaTepHaibHOe 6JIaroco-
CTOsIHUE), OINPEJIEJISIIONIMX [OJIOKEeHne JieTell u ceMeil ¢ Jierbmu, npejcrasieH B [1]. 3a pybexkom
HCCJIe/IOBAHNS B PEJIEBAHTHBIX IIPOOIEMHBIX 00JIACTSIX HPOBOJATCS PErYJISIpHO |2, 3].

JLiist oneHuBaHUS aIMIHUCTPATUBHBIX CYOBEKTOB IO PA3IUIHBIM OJI0KAM COITUAIBHO-9KOHOMUIEC-
KUX TOKazaTeseil (MHAMKATOpaM) MIHPOKO PACIPOCTPAHEHO MPUMEHEHHE MHTErPAIbHBIX WHICKCOB
[4-8|, HarpuMep: MHIEKCH IKOHOMUYECKOIO M COIUAIBHOIO PAa3BUTHSI, IJIOOAIBHON KOHKYPEHTOCIIO-
COOHOCTH, Pa3BUTHS YEJIOBEYECKOI'O MOTEHIMAJA, (PUNIECKOr0o 00beMa BajOBOrO PErHOHAIBLHOIO
IIPOJIYKTA U T.II.

O1ieHKa MHTErPATBLHOTO UHJIEKCA OCYIIECTBIISETCS Iy TEM 00beIMHEH ! (ArpEernpOBaHMUsT) MDY b
pasIMYHbIX IT0Ka3aTesiefi. B IMpoKo IpuMeHsieMbIX MeTo/[aX JIMHEHHOro arperupoBanust [9] ucrossb-
3YIOTCS TOKA3aTe/ i C BeCAMHU, 33JaBAEMbIMU IKCIIEPTAMHU WJIM PACCUMTAHHBbIMUA. B 3THX MeTomax
JaeiicTByeT 3hdeKT 3aMeIeHusi OHOro “TIoX0oro” mokazaress apyrum “xoporum”. [Ipu nuneitrom
ArpernpoBaHNE MOYKHO ITOJIyYUTH Y/IOBJIETBOPHUTENLHYIO OIEHKY 38 CUeT OJHOTO “XOPOIIero”’ moka-
3aTesisl IpU “IJIOXUX OCTAJbHBIX, UTO HE BCerja 0OOCHOBAHHO.

! PaGora BbImo/IHEHA IPH TT0/IepKKe TpanTa Poccuiickoro dhouia dbyHaMenTanbHbxX nccenoanuii Ne 20-07-00700.
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Ykazauuoii creruduKy JIMIeHa MeTOJMKa OPOroBOro arpermpobanusi mokasaresneir [10, 16],
paspaborannast copmectro UITY PAH u BIIID, u ycremnHo npuMeHsieMasi B pa3jnIHbIX COITUAJBHO-
SKOHOMEYECKUX ucceoBanusx [11-15]. Tlpu moporoBom arpermpoBanunu Jake BBICOKHE 3HAYECHUST
IO BCEM IIOKa3aTeJIdM, KpOME€ OJHOI'O, HEe KOMIICHCUPYIOT €ro HU3KOE€ 3HaYCHNEe (“HOpOI‘OBaH HEKOM-
HEHCHPYEMOCTD ). DTO CBOHCTBO OCOOEHHO CYIIECTBEHHO B TOM CJIydae, KOTJa 3HAYUMOCTD OT/E/Ib-
HBIX IIOKa3aTesieil PaBHOIIEHHA. K TaKHM 3a/Ja4daM B CyH.[eCTBeHHOfI Mepe OTHOCUTCsA OllCHHMBaHNeEe
3aBUCUMOCTH OJIANOTOIOJY YU JieTell OT Pa3IndHbIX (HaKTOPOB.

B macrosimeit paboTe paccMaTpuBaeTCsa IPUMEHEHHUE ITOPOrOBOil MOJIEIN arpePUPOBAHUS TIOKA3a-
TeJIell JIJIs OIEHUBAHNS MHTEI'PAJBHOIO WHJIEKCA OJIArOIOYns JieTell, a TaK¥Ke CPABHEHUE ITOH MO-
Jiesia ¢ OoJiee IIPOCTHIMU criocobamMu oreHuBaHus. MeTo/inKa 10poroBoro arpernpoBaHus IPeIoia-
raeT Mpe/IBapUTEILHOE PAHKUPOBAHUE [TOKA3aTEJIEN, B CBA3H C YEM B CTATbE PACCMATPUBAIOTCS TPU
BapHUaHTa pPaHKUpOBaHUdA Tokazareseil. g mpeicraBiaeHust MPOCTPAHCTBEHHO PACIIPE/Ie/IEHHBIX
roKa3areJieil U pe3yJbTaTOB WHJIEKCHPOBAHUS IMPUMeHseTcs mudpoBasi KapTorpaMMa CyObeKTOB
P®. KorautupHeiili 06pa3 MpOCTPAHCTBEHHOTO pACIIPeJIe/IeHUsT JAHHBIX IOMOTaeT PAaCcCMATPUBATD
oTziesbHBIE TeorpaduiecKkue 00beKThl KOMILIEKCHO, JIydIlle IIOHUMATh (aHAIU3UPOBATH) TUIIOJIOTUIO
cyobekToB PO.

2. PAHYKIIPOBAHIE ITOKA3ATEJIEN

MeToauka 1oporoBoro arperupoBaHus IpeayCMaTpPUBAET PAHKUPOBaHUE TOKa3aTe/ el — 3aMeHy
3HAYCHUIT OKA3aTe st pAHraMu (PaHT — HOPsIKOBBI HOMEp 3HAYEHUI TOKA3ATEs, PACIOIOKEHHBIX
B IIOPsIJIKE BO3PACTAHUS WM YObIBAHUs UX BEJUYMH). XapakTep YIOpsI0YeHHOCTH (BO3pacTaHue
wn yObIBaHNE) BHIONPAETCS ¢ YIETOM 3HAKA BIIMSHUS [TOKA3aTesIs Ha WHTErPAIbHBI HHIEKC, IPH
9TOM B CJIy4dae HOJO0KUTEJIbHOU CBA3U € YBEJIMYEHNEM 3HAUYEHUs [TOKA3aTeN sl €I0 PAHT JIOJIKEH yBe-
JINYUBATBCS, B CJIydae OTPUNATENbHON — yMeHbIIaThCsd. B pe3ysibrare paHKMPOBaHUS OKA3aTEIN
npuobperaror JBa cBoiicTBa: (1) yeMm GoJibllle pAHT MOKA3aTeJisi, TEM BbIIIE WHTErPaJIbHbIH WHJEKC,
(2) 3HAYEHMs] UCXOJHBIX IIOKA3aTesel, UMEIONUX Pa3Hble eJIUHUIBI U3MEPEeHNs, IPeobpasyoTcs B
eJIMHYI0 0e3pa3MepHyI0 PAHTOBYIO IIKAJIY, 9TO JIEJAeT BO3MOXKHBIM HEIIOCPEJICTBEHHOE CPABHEHUE
nokazatresieii. [loy pamkupoBanueM Mbl OyieM, TaKKe, TOHIMATD I'PYIIIOBOE PAHKUPOBAHUE — 00b-
eiuHeHne OJIN3KUX 3HAYEHUI B HEOOJIbINOe uncyio rpynn (kareropwuit). Hanpumep, npu nsrubaiib-
HOM I'DYIIIOBOM PAHKUPOBAHUM PAHTaM MOXKHO COIIOCTABUTH OIEHKU MHJEKCA: | — HU3KUil, 2 — HUXKe
cpesiHero, 3 — cpeniHmil, 4 — BBIIIEe cpesIHero, 5 — BBICOKNN. Takoro THIa OIEeHKN IPUHATO UCIOIb30-
BaTh B COIUAJIbHO-9KOHOMUYECKUX UCCIETOBAHUSIX JIJIS TUIIOJIOIUU aIMIHUCTPATUBHBIX CYOHEKTOB.
[Tocne pamxupoBanust 6e3pa3MepHbIe TOKA3ATENH, 10 CYTH, SABJISIOTCH IPOMEXKYTOYHBIMYU UH/IEK-
caMM, KOTOPbIE arperupyoT Jijisl 0Ly YeHUsI THTEIPAJbHOI'O NHJEKCA.

Wcnonib3yemMble 11 WHAEKCAIIUN HCXOQHbIE JTaHHble, SKcopTupoBanbl B Excel-daiir uz B “/lern
Poccun” Yuusepcurerckoii madopmarmonnoii cucrembr YIC Poccus?. Janubie 3a 2018 . BKiouasm
carepyiontie BoceMb nokaszaresteii (I11-118), mpeacrasiistrorue pa3inanble COIUATbHO-IKOHOMUIECKIE
daxTOphI, BIUSIIONINE Ha MTOJIOXKEHNEe JleTell n ceMmeit ¢ 1eTbMmu B 85 cyobekTrax PO:

1. CpesirerojioBasi YUCJIEHHOCTD HACEJIEHUsI, YEJIOBEK.

. Hacesrenue mMostoxke Tpy10CIiocOOHOTO BO3pacTa B % OT OOIIEll YHCIeHHOCTH HACEIEHUS.

. CpemHeyieBble JeHeXKHbBIE JJ0XO/IbI HACEEHUsI, pyD. B MeCsIII.

. Belmumna npoKuTOYHOrO MUHUMYMa JeTel, py0. B MECSI] B CPEIHEM HA JIYITy HACEJICHUS.
[Torpeburebckue pacxo/ibl B CPEJIHEM Ha JIYIIy HACEJCHUsSI, pyD. B MECSII,

. OxBar zereit gOMKOJIBHBIMEU yupexkaeausyu mect Ha 1000 mereii.

S RS SO JUR N

. Hucsto mpecTyInieHnii, COBEPIIEHHBIX HECOBEPIIEHHOJETHIMI U IPU UX COYyUIACTUU, €IUHMUII.

8. Obine K03 PUIUEHTH pa3BoAUMOCTH, dejoBeK Ha 1000 dejoBeK Hace/IeHUsI.

2 https://uisrussia.msu.ru/db2007/deti/table.html?db=child2012.
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Kak ykaszano Bblllle, B IOPOrOBOIl MOJIE/IN arpernpoBaHnsl HEOOXOIUMO, ITOOBI C YBEJIMIECHUEM
paHra yBeJIMIMBAJICS] HHTEIPAIbHBINA MHIEKC. B CBsA3M ¢ 5TUM, ObUIN BBIYUCJIEHBI TPH OTHOCUTE b
ubix mokazaress [13 /114, T13 /115 u 100xI17/(I11xI12), Baustaue KOTOPBHIX HA HHTEIPAJBHBIN HHIEKC
BIIOJIHE 04eBHAHO. B pesyibrare 6bu1 chopMupoBaH HAGOP U3 LATH CIEAYIONUX ToKa3aTeel:

1. O6mue kosdpdunuenTsr pazsoaumoctu, deaosek Ha 1000 yenosexk Hacesnenusi (DEVORSE).
2. OxBar zeTeil TOMKOIBHBIME yupexkaerausyvu MecT Ha 1000 mereit, (MEST1000).

3. OTHomIeHNE YHC/Ia IPECTYIICHUTT, COBEPIIECHHBIX HECOBEPIICHHOJICTHUMIA U DU UX COYYaCTUH
(esmHMI]) K HACEJICHUIO MOJIOZKE TPYI0CIocobHoro Bo3pacta (desosek), (PRESTMTV).

4. OTHOIIEHUE CPEIHE/YIIEBbIX JEHEXKHBIX JOXO0/I0B HACEICHNS K BEJINUINHE POKUTOYHOIO MHU-
aumyma Jjereii (INCCSTCH).

5. OTHOLIEHHE CpefHelyIIeBbIX NEHEXKHBIX JOXOJ0B HACEICHHS K BeIMYHMHE IOTPEOUTENILCKUX
pacxoyioB B cpejHeM Ha jyiny nacejenusi (INCCONS).

st ipeJicTaB/IeHsT O TOM, HACKOJIbKO CBSI3aHBI MEXKJTy CO0OIl paccMaTpUBaeMble TOKA3ATENU, B
Tabsuie 1 TPpUBOANTCA MATPHUIA UX MOTMAPHBIX KOPPEJISIIN.

Tabmuma 1. MaTpuna B3auMHBIX KOPPEJIAUl MEXKY AT NCXOHBIMU

IIOKa3aTeJIsIMU
DEVORSE | PRESTMTYV | MEST1000 | INCCSTCH | INCCONS

DEVORSE 1

PRESTMTV 0.386857 1

MEST1000 0.600434 0.432894 1

INCCSTCH 0.324875 —0.26994 0.144616 1

INCCONS 0.024181 0.114285 0.247719 0.182784 1

Busso, uTo mokasarenu cabo CBs3aHbl (TOJMBKO OfuH KodhduimenT koppesiuu pasen 0.6,
npyrue Menbine 0.5), 9TO jaeT OCHOBaHUE [IJIsl BKJIIOYEHUS BCEX MOKA3aTesIeil B ONEHWBAHUE MHTE-
rpajbHOr0 MHJIEKCA.

Bamerum, uro Jyisi 1-ro u 3-ro nokasareseil (pas3BoJibl, IPECTYIUICHUsI) yBeJUUYeHNEe 3HAYCHUIT
JIOJIZKHO IPUBOJUTH K YXY/IIEHUIO MHTErPaJIbHOTO MHJEKCca Gsiaroronosyyuns (LoKa3aTeIn ¢ OTpH-
[ATEJIbHBIM BJIMSHUEM Ha WHTErpajIbHbIA UHJIEKC), MJIs IPYIUX MoKasaTesel (YUCsIo JTOMKOIbHBIX
YUPEXKJIeHNIi, OTHOIIEHNE BEJTMYUHBI JI0OX0/Ia K TPOKUTOTHOMY MUHUMYMY U PACXOJaM) — K yJIydIle-
oo nHaekca. Takoe KauecTBeHHOe pa3jmtine MoKa3aTeslell YINTHIBAJIOCH MPU UX PAHKUPOBAHUM.

B0 anpobupoBano Tpu BapuaHTa PAHKHAPOBAHUS: [IBA - TPYIIIOBOE PAHKUPOBAHKE C 33 aHIEeM
rpaHUIl HHTEPBAJIOB 3HAYEHNI [MOKA3aTe I IJId IPUCBOCHHSI PAHra, U OJWH - 06€3 3aIaHus] TPAHMIIL.

B nepsom Bapuante (U) rpaHuiibl IpymImoBOro paHKMPOBAHUsT ONPEIE/ISINCh pa3OueHneM Jua-
IMA30HOB 3HAYEHUI ToKa3aTes el Ha O PaBHBIX MHTEPBAJIOB.

Bmopoti BapuanT () — Tak)Ke paHKUPOBAHHUE HA 5 IPYIII — OTJIMYAJICS OT HEPBOIO PACCTAHOB-
KO#l T'paHUI], KOTOPbIE OINPEIC/IAINCh, KaK KBAHTU/IN, COOTBETCTBYIOIINE PABHOOTCTOSIIUM 3HAYE-
uusiv BepositHocreit {0,0.2,0.4,0.6,0.8,1}. B arux AByx BapmaHTax 3HAYEHUs KaXKJOIO UCXOHOTO
rokasaTesis ObLIN Tpeobpa3oBaHbl B Oe3pasMepHble BEJIUIUHBI B H-PAHTOBON IIKaJie CO 3HAUEHMUSI-
mu oT 1 no 5. IIpm pamkupoBaHUN yUINUTBHIBAJICS OTPUIATEIbLHBIN XapaKTep BJIUSHUS 1-TO U 3-TO
nokazaresieii (DEVORSE u PRESTMTYV) Ha uHjekc 1eTcKoro 61aromnosry ausi.

Tpemud BapuanT (R) paHKUPOBaHWs, B OTJINYME OT PACCMOTPEHHBIX JIBYX, HEe TpebyeT mpe/IBa-
pUTEILHOTO pa30WeHus HAa WHTEPBAJIbI, OJHAKO XapaKTep BJUSHUS IOKa3aTess Ha MHTErPAJIbHbIMA
UHJIEKC TIO-IIPEKHEMY yuuThiBaercs. /{uana3on 3HaueHuil paHra 3aBUCAT OT 4ucja 0ObeKTOB (B Ha-
mem cirydae 85), 4To He Beerjia yJI00HO, IOITOMY B PsiJIe CJIyUaeB MeIeco00pa3HO IIPUBEIEHIE DAHTOB
K juarnazony [0, 1] myTéMm X HOPMHUPOBAHWS HA MAKCHMAJIbLHBIA DAHT.

NHOOPMAIIMOHHBIE ITPOIIECCBEI TOM 21 Ne1 2021
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PesysibraThl, mosiydeHHbIe DU PABHOMEPHOM pa30MEHNH WHTEPBAJIOB PAHKUPOBaHUs (IIE€PBBIi
BApHAHT), [IPe/ICTABIIeHbI HA KapTorpaMmax,’ nokasanHbX Ha Puc. 1. KaprorpaMMbl paciosioxKeHsl

B

i i il

Puc. 1. Kaprorpammpr nstu mokazaTesieil B MCXOMHBIX BEJMYMHAX U B PAHKUPOBAHHBIX 3HadYeHUsX. V300pa-
JKEHUsI CJIeBa IIPUBOJSATCS B IIKAJIE MCXOJHBIX 3HAYEHMI I0Ka3aTeJeil, ClipaBa — B IIKaje PAHXKUPOBAHHBIX.
KaprorpaMmMbl pacmosioxKeHbl B TIOPsiJIKE TTPUBEIEHHOTO BBIIIE CIUCKA U3 MISITH MOKA3aTe e,

3 Jljmst oToGpaskeHmsI KapTOrPAMM HCIIOJIb30BAH HHTEPAKTUBHBIL KapTOrpadhuuecKmili BeG-BbIOED, Pa3spaboOTaHHEA
A.B. Hepenasesniv, UM PAH ( http://geo.iitp.ru/mapl/, http://geo.iitp.ru/map2/).

NHOOPMAIIMOHHBIE ITPOLIECCEL TOM 21 Nel 2021
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napamu (Bcero 5 map): n300paykeHusl CJIeBa MPUBOJISITCS B IIKAJIE UCXOHBIX [TOKA3ATENel, CipaBa —
B IIIK&JIe PAHYKUPOBAHHBIX CO 3HaYeHUsiME OT 1 (cuHuii ToH) /10 5 (Kopuunessblii ToH). Kaprorpammer
PACIIOJIOXKEHDBI B HOPsIJIKE TIPUBEJIEHHOIO BBIIE CIIUCKA U3 TIATH TTIOKA3aTe el

U3 npuBeieHHBIX KAPTOIPAMM BUJIHO, YTO PACIIPe/Ie/IeHIe 3HAYeHUIT BCeX MCXO/HBIX [ToKa3aTeei
[I0 PErHOHAM CYNIECTBEHHO OTIMYAETCS, YTO M OTPAYKEHO B MATPUIlE HONAPHBIX KOPPEJISIHN TOKa-
sareseil (Tabiuna 1). Bamernm, 4ro juis nokasareseii 2, 4, 5, st KOTOPBIX PAHT YBEJINIUBACTCS
C yBeJIUYeHUeM UX 3HAYEHUH, DPEruoHbl B MCXOAHBIX M PAHKUPOBAHHBIX 3HAYEHUSIX OKPAIIEHbI B
OJIMHAKOBOI1 IMaInTpe, a I nokasaTeseil 1 u 3, 1ist KOTOPBIX PAHT yBEJINIUBACTCA C YMEHBIICHIEM
UX 3HAYEHUsl, PETMOHbI OKPAIIIEHbI B MHBEPTUPOBAHHON MAJIUTPe.

3. UHAEKCUPOBAHUE CYBBEKTOB (ATPETMPOBAHUE ITOKA3ATEJIEN)

O1eHKa MHTErPAJIbHOIO UHJIEKCA BJIArOIOILY Yhsl JIeTell OCYIIECTBISIACH Iy TEM O0beiuHe s (ar-
permpoBannsi) paHKUPOBAHHBIX okasareseit. Hambosee mpocToit criocob arpernpoBammsi COCTOUT B
IOJIVIEHUN CPEJTHEr0 WU MeJIMaHbl PAHKUPOBAHHBIX 3HAYEHUI ITokasaTteseit. MIHTerpaabHblil WH-
JeKc 6y1aromnosryans i k-ro pernoHa, OCHOBAHHBIN HA CPEIHEM, MMEET BUJL

rje
(G — MaKCUMAaJIbHBIN PAHT,

K — gucyio peruoHos,
k

n — YNCJI0 IoKazaTeseil, ;' — panr ¢-ro Inokasaress JJsd k-ro pernona,

n
78 =1 5" ok - yepennénnbiit (o n nokasarensiv) panr ayist k-To pernona.
i=1
Hopmuposounbiii MuOoX)KuTesb 1/G 06ecriednBaeT pa3MelleHne BCeX NHTerPaIbHbIX WHJIEKCOB pe-
ruoHoB B juanasone [0, 1].

I/IH,ZLGKC 6H&FOHOJIyLII/IH Ha OCHOBE MEJMaHbI OT/JIMYIaETCA OT CJIydad C yCpEeaHEHUEM PaHTI'OB 3aMe-

HOii cpesHero TF Ha Memmany mF.

B paccmarpuBaemoM HamMu mnpumMepe Uucio peruoHoB K = 85, umciio mnokazarteseit n = 5, Mak-
CHMAJIbHBIN PAaHI: JJIsl IEPBBIX JBYX BAPUAHTOB (IPyNIoBoe paHKuposanue) G = 5, Jyist TPeTbEro
Bapuanta G = K = 85. KoMOuHUpys pacCMOTpPEHHBIE BBIIIE TPU CIIOCODA PAHKUPOBAHUSA C JIBYMSI
criocobaMu arperupoBanust (CpejiHee, MeMaHa), MOKHO MOJIYIUTh [IECTh BAPUAHTOB OIEHOK WHTE-
rpajibHOrO MHIekca I1—Ig:

I, = meanU- ycpeiHeHne PaHIOB Jisl BApUaHTa TPYIIIOBOIO PaHKUpOoBaHust 1 (CM. BbIIIe),
Iy = medianU — BbIYKCI€HNE MeJIMAaHBI JIJI BAPUAHTA TPYIIIOBOTO pAHKUPOBaHUs 1,

I3 = mean(@) — ycpenHeHne paHros IJis BApUAHTa I'PYIIIOBOTO PAHKUPOBAHUS 2,

14 = median() — BbIYUC/IEHIE MeIUaHBl IJIsT BAPUAHTA IPYIIIOBOIO PAHXKUPOBAHUS 2,

Is = meanR — ycpenHeHne paHroB JJIsi BApUAHTA PAHXKUPOBAHUS 3,

Is = median R — BbIYKCIEHTE MeIUaHbl JIJIsI BapUaHTa PAHXKUPOBAHUS 3.

s npeicTaBieHUs] O TOM, HACKOJIBKO PA3JIMIAIOTCS MEXKJLy CODOH 1epevuncieHHbIe OIeHKY WH-
TerpaJIbHOTO UHIEKCa, B Tabsulle 2 npuBeieHa MaTPUIA KOPPEIAIUT MEXKTy Oy IeHHBIME IIECTHIO
BaprUaHTaMU WHJIECKCAIUN.

NHOOPMAIIMOHHLBIE ITPOIIECCBEI TOM 21 Ne1 2021
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Tabmuma 2. MaTpuria KOppesisiiiuii MexK Iy IIeCTbI0 OIEHKAMU WHTErpajbHOTO MHJIEKCA

meanU medianU mean@) median() meanR medianR
meanU 1
medianU 0.722574 1
mean@) 0.810343 0.591784 1
median( 0.743549 0.547066 0.858893 1
meanR 0.843214 0.598266 0.975852 0.856189 1
medianR 0.716698 0.560868 0.824257 0.969767 | 0.847793 1

N3 Tabaunpl 2 BUIAHO, YTO MOYTU BCE CPABHUBAEMBIE [TAPHI UHJIEKCOB BBICOKO KOPPEJIMPOBAHDI
MeXK/ 1y cODOM, 9TO yKa3bIlBaeT Ha OJIN30CTH PACIIPE/IEIEHUI OIIEHOK UHIIEKCOB 110 peruoHam. Vck/io-
JeHne COCTaBJsieT mHIeKC medianl, ciiabo KoppeJIumpoBaHHBIN ¢ ocTaabHbIMU. Hanbosaee BbICOKME
Koppesisinuu jaor napei: (meanR, mean@) u (medianR, median@) ¢ xosddunmenTamu Koppeisi-
nun 0.975 u 0.969 cooTBETCTBEHHO, YTO CBUJIETEJILCTBYET 00 M3OBITOYHOCTU HYACTHU I1OJIYyYEHHBIX
MHTErpajbHbIX HUHJIEKCOB.

4. IIOPOI'OBOE ATPET'MMPOBAHUE

PesysibraToM arperupoBaHust mokas3aTesieli siBJISIeTCs OleHKa UHJIEKCa, 110 KOTOPOMY OObeKThI (B
HameM ciydae cyobekTbl PD) MoOryT OBITH THIIOJOrM3MPOBAaHbI. B IIOpOroBoit MoJe/n arperunpo-

99

BaHMA y O0ObEKTa, MMEIOIIEro OJUH II0Ka3aTesb C “ILJIOXOil” OLEHKOM, HHIAEKC Oy/JIeT MEHbLIIE YeM Y
00beKTa, MMEIOIIero MOKa3aTean CO BCEMH CPEIHUMHU olleHKaMu. [Ipumenenme moporoBoit mMojesn
arperupoBaHUs MPEIOJIAraeT, UTO BCE TOKA3ATE N PAHKUPOBAHDI.

Pacder maTErpasibHOTO MHIEKCA IO METOMY ITOPOTOBOTO ArpPErMPOBAHISI.

[Tycts G — 4ucno rpaganmii, n — 9uCI0 nokasareaeidl B cOOTBETCTBUY ¢ IIOPOTOBBIM IPABUJIOM,
unyiexc Th(z) oobekra x = (x1, T2, ..., x,), tae T; = {1,2,...,G},i = 1,n, paBeH cymMmMe KOJIMIECTB
coderannii u3 a o b (a u b 3aBucar or j):

— b(5)
Th(z) =Y Colh
i=1
KOJIMYECTBO COYETAHUN JOOIIPEICJICHO!
c’ =1, u C'l=o;
a u b omIpesiesIeHbl CJIEIYIONIUM 00pa3oM:

a(j) =n-V[l+G-j—1, b(§)=G—-j VI[il=> nla),
q=1

rje g — rpajganus ot 1 10 G (Bce BO3MOXKHbIE 3HAYEHUsI PAHKIUPOBAHHBIX TIOKazaTeseii), 1(q) oupe-
JIeJIeHO, KaK KOJUIECTBO MTOKa3aTe e, 10 KOTOPLIM JIaHHbI 00bEKT nMeeT 3HAUeHue ¢, T.€.

n

n(g) =Y i =g}

i=1
Unexc Gmaronomyanst jgereit 1¥ st k-ro pernoHa BBIMHCITISIETCS KaK

_ Thk
Thmax ’
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rie Th¥ — umaexc o noporosomy npasuiy s k-ro peruona, Thy,q. (G, . .., G) — 3Hadenue unmexca
[Ipy 3HAUYEHUH BCeX Iokasareseil, paBHoM G.

[IpuBenem mpuMep HAXOXKICHUS MaKCUMAJIBHOIO 3HAUEHUS MHJIEKCA JIJIsi KOJIUIECTBA OKa3aTe-
qeit n = 5 m umcna rpajganuit G = 5, T.e. MHJEKC JYUIIEro o0beKTa, ¥ KOTOPOTO 3HAUEHUST BCEX
nokaszarejeil pasubl 5, Thyqe: = (5,5,5,5,5):

n(1) =n(2) =n(3) =n4) =0,

n(5) =5,

V1] =V[2] =V[3] =V[4] =0,

V(5] =5,
a(l)=n—-V[1]+G—-j—-1=5-0+5-1-1=38,
a2)=n—-V[2]+G—j—1=5-0+5-2—-1="71,
a(3)=n—-V[3]+G—j—1=5-0+5-3—1=6,
a(d)=n—-V[A+G—j—-1=5-0+5-4—1=05,

ab)=n—-VpB|+G—-j—-1=5-5+5-5—-1=—1,

b(l)=G—j=5—-1=4,

2)=G—-j=5-2=3,

3)=G—-j=5-3=2,

b(4)=G—-j=5—-4=1,
b(5)=G—-j=5-5=0.

Taxwum 06pa30M, HHTErPAJIBHBII MHJIEKC JIYUIIEro 00beKTa

Thmae = Ca+C3 4+ C2+CL+C%, =70+35+15+5+ 1 = 126,

T.€. MAKCUMAJIbHOE 3HAYEHNE UHIEKCa, JJIsl KOJIMYECTBa [IapaMeTpoB n = 5, u yucja rpajganuii G = 5
paBHO 126 (1m0 9TOMY 3HAYEHWIO HOPMUPYIOTCS TIOPOTOBbIE WHEKCHI PETNOHOB, IPUHIMAsT 3HAYCHUE
B jmanasosne [0, 1]).

Kak y»xKe oTMeYa/IoCh, IPU IMOPOrOBOM arPerMpOBaHUH JAaKe BLICOKHE 3HAYEHHUS II0 BCEM IIO-
KazaTejisiM, KPoOMe OJHOTO, He KOMIIEHCUPYIOT €ro HU3KOe 3HadeHue. Tak, B HaIlleM ciydae Kaxk-
Jlasi KOMIIOHEHTa BEKTOpa IToKasaTesiell MOXKeT NpuHuMaTh 3Hadenue {1,2,3,4,5}, u ungekc s
o6beKTa, Bce MOKazaTeau KOTOporo kpome oxaHoro (passoro 1), pasusl 5 (1(1,5,5,5,5) = 0.552)
OyIerT MeHbIe 3HAYEHUsT UHIEKCa I 00beKTa, MMEIOIIEro Bce “‘cpemqnune’ IMOKa3aTe/d, paBHBbIE 3
(1(3,3,3,3,3) =0.82).

PesyabraTsl Ipeablayero pasiaesia MOKA3bIBAIOT, UTO He CYIIECTBYET OOJILIION Pa3HUILIBI MEXKIY
PACCMOTPEHHBIMU CIIOCOOAMU IIPOCTEMIIEro UHIEKCUPOBaHus. B dacTHOCTH, 3TO 03HAYAET, YTO pa3-
JIMUME BApUAHTOB PAHXKHUPOBAHUS HE UIPAET OOJILIION POJIM IPHU UHICKCUPOBAHUY IO CPEIHEMY U
MeJuaHe. HOSTOMY B 3KCIIEepuMeHTe C IIOPOrOBbBIM arperupoBaHueM 6]31.]'[ HCIIOJIb30BaH TOJILKO OJWH
BapUAHT PAHXKHUPOBAHUSI — IEPBLIA BApUAHT, OCHOBAHHDLIN Ha PABHOMEDHOM Pa30OMEHMM JIMAIa30Ha,
3HaYeHUIl HoKa3aresaeil Ha 5 NHTEPBAJIOB.

B Tabaune 3 npupeaeHbl 3HaYeHUA KOI(MPUIMEHTOB KOPPEJISIIAA MEXK LY IIOPOTOBBIM HMHIEKCOM,
obozHauaeMbIM gajee Kak Threshold, n mecTbio OMUCAHHBIMUI B pasiese 3 MPOCTENIITIMI WHIEKCAMIT.
Bce koaddunmentnr Koppessinun Merbine 0.5, T.e. BeCbMa, MaJIbI.

Tabmuma 3. KosddurmenTsr Koppessinum MeK1y TTOPOrOBBIM HHIIEKCOM
(Threshold) u mecTbi0 TPOCTEANTUMU UHIEKCAME

meanU | medianU | mean@Q | median@ | meanR | medianR
Threshold | 0.320246 | 0.127324 | 0.414613 | 0.253048 | 0.455404 | 0.241474
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Mauible BEeJTMIUHBI KOPPEJIAIINNA TOBOPSAT O 3HAYATETLHOM OTJIUYIUU pacCIIpeie/ieHus] 3HAUCHUH 110
obbeKkTaM IoporoBoro uHjekca Threshold or IpocTeldnX MHAEKCOB. DTO pas3judre IIOITBEPK,Ia-
ercsd JIByMsl KapTorpaMMaMU Ha PUCYHKE 2, IJie OTOOpParKeHbI JIBE OIEHKU WHIEKCA OJIaronoJryaust
nereit: uageke I; = meanU (paBHOMHTEPBAJIBHOE PAHKHUPOBAHUE C IOCIEYIONMM YCDPEIHEHIEM )
u nioporosblit uugekc Threshold (coorBercrBytommit Koaddunuent koppessun pasen 0.32). Cpas-
HEHUE KapTOIPAMM IOKa3bIBAET CYIIECTBEHHOE PAa3/Invune B TUIIOJIOTUU PETHOHOB, TOJIyYEHHBIX 110
STUM JBYM CIIOCOOaM.

Puc. 2. OnenuBanue uHAeKca 6Iaronoayyus AeTeil ¢ arpernpoBaHueM TI0 CPeIHeMY /IS PABHOMEPHLIX MHTEp-
BaJIOB (BBEpXy) M MOPOroBoil Mojesn (BHu3Y). 3HadYeHHe UHAEKCa B auanasone [0, 1].
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5. BBIBO/IbI

[Ipencrasien criocod oneHUBAHUS WHIEKCA OJIATOMOIYyYHUs JIeTell Ha OCHOBE IIOPOIrOBOM MOIEIN
arperupoBaHus Mmokasareseii. [IpoBeleHHbIE 9KCIIEPUMEHTHI ITOKA3BIBAIOT 3HAUUTEHHOE Pa3InIne
B paclipeae/IcHNN OIEHOK HMHJEKCa II0 perunoHaM, IIOJIYYEHHBIX IIOPOr'OBbIM METO/I0M U JIMHEITHBIM
(amauTUBHBIM) arperupoBanneM. Kakoit 13 moxoos, a paBHO KakK U JAPyrue METOIUKH, Oosee aIeK-
BaTEH JJIsI pacCMAaTPUBAEMOIl ITPOOJIEMHON 00/IaCTH — TPEAMET TOCIE Y OITIX UCCIIeI0BaHUI.

s mostydeHust Ka9eCTBEHHOTO OIEHUBAHUSA COMUAIbHO-9KOHOMUYECKUX (DAKTOPOB, BJIMSAIOIIAX
Ha, TIOJIOXKEHUE JeTell u ceMeli ¢ aeTbMu B cyObekTax PP, HeoOXomuMo nccieioBaHne 3HATUTE/IHHO
OOJIBIIEr0 KOJIMIECTBA IEPBUYHBIX TIOKA3aTes e, IPEJICTABIISIONUX ey ornue haKkTOPhL: JIeMorpa-
dus, ycaoBus KU3HA ceMeil ¢ JIeTbMU, 370POBbe JIeTel, colralbHas 3alluTa JieTeil, obpa3oBaHue,
JIOCyT, IIpaBoHapyIienus u Jp. Tak:ke HeOOXOIMMO IPOBECTU PETPOCIIEKTUBHBIN PDEIMOHAILHBIN aHa-
JIN3 UHIEKCOB JIJI BBISIBJICHUS TEHJIEHIINI 1 BO3MOXKHBIX PEKOMEHIAINI JIJIsT YIIYUIIeHus OJ1aromno-
Jy4nsa nere.

Baxx#abiM 06CTOSATEILCTBOM SIBJISIETCSI SKCIIEPTHAST OIEHKA PE3y/ILTATOB arperupoBaHus CyObek-
TOB U UX TUIMOJIOTUH, KOTOPasI, B KOHEYHOM CU€eTe, eCTh OCHOBA JIJIsT OTIEHUBAHUS KAYeCTBa METOIUKU.
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Estimation of the child well-being index in the administrative subjects of the

Russian Federation based on the threshold aggregation model

A.P. Vaynshtok, E.F. Yurkov, T.N. Yudina, V.I. Yakuba

A comprehensive study of socio-economic factors affecting the situation of children and families with

children in the Russian Federation is a social requirement and important scientific problem. A method for

estimating the child well-being index based on a threshold method for aggregating ranked indicators is

considered. Three methods of ranking are considered. The results of the pilot experiments are shown on the

cartogram of the Russian Federation administrative subjects.

KEYWORDS: socio-economic indicators, integral index of children’s well-being, threshold ag-

gregation, ranking, cartography
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