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HeueTkas joruka B mporHo3upoBaHUM
JIeMOTpahMYECKUX ACIIEKTOB PHIHKA TPY/a

Ilokasana uenecoo6pa3HOCTs NPUMEHEHHS HEYETKOW NOTMKH B MOJIETUPOBAHHH ieMoTpadudeckyy
4aCTeKTOB PBIHKA TPyaa Ha NMPUMEpPE 3aJaqyl MPOrHO3HPOBAHUS YHCIEHHOCTH 3KOHOMUYECKH aKTUBHORQ
Hacenenus. TIpe/iokena MeToMMKa NPOrHO3MPOBAHUA YHCIEHHOCTH SKOHOMHYECKH AKTUBHOIO HAceleH s ¢
HCTIO/TE30BAHNEM MOJEIM HEYCTKHX BPEMEHHBIX pssoB. [TpOBENieH CpaBHHUTENBHBIA aHAMM3 1 HHTEPIIpETaL Y
TIOJTY4€HHEIX MPOTHO3HBIX NAHHBIX 1A SKOHOMMYECKH aKTHBHOTO, OBWIEr0 M TPyHOCTIOCOBHOTO HacelleHus,
TO3BONIMBIIME ONPENETUTE BEPOATHOE NIEPCIIEKTHBHOE COCTOSAHMA PIHKA TPY/Ia.

BBenenune

Hemorpaduyeckuif mnporHos, OGyayud HEOTHEMIEMBIM 9IeMEHTOM COLIHATEHO-
SKOHOMHYECKOTO Da3sBUTHSA, NO3BOJISICT ONMPENETUTh B NEPCTIEKTHBE YHCIIEHHOCTD BCEN
HAaCCJICHHSA,  9HCJICHHOCTb  OTHCJIBHLIX — HONOBO3PACTHBIX  TIPYHN  HACENCHHS B
TPY/OCTIOCOOHOM BO3pAcTe, JKOHOMHYECKM AKTMBHOTO HACENEHMS M T Y xazaHHEIE
OKasaTed B TOH MIM HHOM Mepe YYHTHIBAIOTCS NpPH  IUTAHUPOBAHUE HaY4HO
00OCHOBaHHOH TOJHTUKA CONMATBHO-3KOHOMUYECKOrO PasBUTHA U (QOPMHUPOBAHHAN
KOMILICKCA TpaKTHYECKHX Mep IO ee pealu3allud, IPH ONpENENeHHH BEepOSTHOD
COCTOSIHHS PhIHKa Tpyaa Ha Oyayimee.

Paspute MH(OPMAIMOHHBIX TeXHONOTHI 1 IPOIPaMMHBIX CPEACTB 00YCIIOBMIO
HOBBIC BOSMOXHOCTH ULl MOJACTMPOBAHHMA [eMOrpaduuecKiX NpOLECCOB M pelICHUS
MPOTHO3HBIX 3aja4. ONHOM W3 TaKWX 3aJad SBJISETCS MPOTHO3HPOBAHWE UHCICHHOCTH
3KOHOMHYECKH aKTHBHOI'O HACEJICHHUS.

OKOHOMHMYECKH aKTHBHOE HACEJCHHE (9AH) crpansl, Gymyun 0CHOBHOM JBHOKYIIEH
KOMIIOHEHTOH pEIHKA Tpyaa, MpeicTaBiseT cobol Gombmiyio JHHAMHYECKYIO CHCTEMY.
OrnuaurensHON 0COGEHHOCTHIO TAaKOM CHCTEMBI SIBJISETCS e (GynKnnoOHUpoBaHUHE B
YCIIOBHAX HCONPEAEIECHHOCTH, BBI3BAHHOH PSIOM OOGCTOSTENHCTB. DTO B OCHOBHOM
HCBOSMOXHOCTE  BBIABIICHHS BCEX (DAKTOPOB, ONpENEISIOIMX NWHAMHKY TpYHOBBIX
PECYPCOB, POCT HHCIIA SKOHOMHYCCKH AKTHBHOTO HACENCHHS B YCIOBHAX BHEIPCHHS
PBIHOIHBIX  MCXaHM3MOB BO BCE CQEpBI JKM3HENESTEIBHOCTH, a TAKKe OTCYTCTBHE
AOCTATOMHO IONHOH ampHOPHOH MH(OPMANMK O JeMOrpagHYecKoM COCTaBe W PBIHKE
pabouelt CHTBI, BKITIOYAs (haKTHYECKOE YUCIO 3aHATHIX | 0e3paboTubx. Cnemyer 0TMETHTD
K TOMy K€ M HEONPENETCHHOCTh (AKTHYECKUX JaHHBIX, BO3HHKAOL[yl0 HpH
KOMOMHHMPDOBAHMH JAHHBIX W3 pPasHbIX HCTOYHHKOB uHOpManun: odunHanpHbe H
HEO(HIMATbHEIE JaHHBIE, SKCIIEPTHbIE OEHKH.

B 310# cBsA31 0c00YI0 aKTyansHOCTS IpUOOPETAET aHAIM3 SKOHOMUYECKH aKTHBHOTO
HACeJICHUS TPH HETIOJHOH M HETO4YHOH undopmauuu. [Ipu 5TOM 3Ha4YMTENBHBIH HHTEPEC
[PCAICTABIACT H3yYCHHE BO3MOXHOCTEH NPUMEHEHHS B MONETHPOBAHHH Hemorpadii-
“ICCKHX aclleKTOB PEIHKA TPYJIa arapara TeOPHH HeYeTKHX MHOXeCTB [1].

B
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yemKas 102UKA 6 NPO2HO3UPOBAHUU 0eMOPAPUYECKUX ACNEKMO8 PbiHKA mpyoa

5M

[lepevHCIICHHBIE BBIIE OCOOECHHOCTH 3KOHOMHYECKHM AaKTUBHOIO HACEIEHHS Kak
AMIYECKOH  CHCTeMBI, (QYHKIHOHMDYIONIEH B  YCIOBHSX  HEOIpENENeHHOCTH,
IONPECTAIOT HEYETKOCTh HMCXOTHOM WHAOPMAITHH, T.c. «TIIOTPYXKEHHE»  3aJauu
OrHO3UPOBAHUSA YHCIIEHHOCTH 9KOHOMHYECKH aKTHBHOI'O HACENICHHS B HEYETKYIO CPENy.
¢ C TEOPCTHYECKOH, TaK W C IPAKTHYECKOH TOYEK 3PEHHS IIPeNCTaBIIETCS
J1ecO00PasHBIM PELICHUE JJAHHOH POGIEMBI B pPaMKaX HEYETKHX BPEMEHHBIX pAIoB [2-6].

1 €TOANKA IIPOTHO3HUPOBAHHUS YACJICHHOCTHU SKOHOMUYECKHU
KTUBHOI'O HACCJICHUS

VI3MCHEHHE HMHTCHCHUBHOCTH JEMOrpaQMYecKHX aCIEKTOB pHIHKA TpyJa IOJ
D3JEHCTBUEM COLHANBHO-9KOHOMHYECKHX (AKTOPOB feiaeT MpoOieMy OnpeneecHHs
ePCIICKTHB HM3MEHEHHSA YHCIIEHHOCTH 3KOHOMHYECKH aKTHBHOI'O HACEJIEHHS OJHOH W3
PKHEMIINX TIPH pa3paboTKe IUIAHMPOBAHUA U IPOrHO3HPOBAHUS PhIHKA Tpya. B HacTosmeit
aboTe MU pEIIEHHs 3aa4d IIPOTHO3HPOBAHHMS YHMCIEHHOCTH JKOHOMHYECKH
KTHBHOI'O HACEJICHUS B KAa4YCCTBE MOJEIM IPUHAT HEYETKUH BpPEMEHHOW psan W JaHa
lefyrolas MoCTaHoBKa 3ajavd. CYUHTAIOTCS M3BECTHBIMU JIAHHBIC YHCIEHHOCTH
KOHOMHMYIECKH aKTHBHOTO HaceleHUs AsepOaliikana 3a (UKCUPOBAHHBEIA MNEpPHOJ
peMEHM, T.€. JWHAMHKA H COOTBETCTBYIOIINE BapHAIHH YHCIEHHOCTH SKOHOMHYECKH
BHOIO HaCeNeHHs 3a 3TOT K€ OTPE30K BPEMEHHM. 3ajadya COCTOUT B ONpPEAEICHUH
EPCTICKTUBHO IHC/ICHHOCTH S9KOHOMUYECKH aKTHBHOI'O HACEJIEHHs ¢ YY4eTOM BapHanuit 3a
CTEKIIINE IOJIBI,

. B COOTBETCTBAM C MOCTAHOBKOH 3aauH npeaiaraeTcs Clenyromas MeTOOUKa
IPOrHO3HPOBAHMUA.

1. Onpenenenne yHuBepcanbHOrO MuOKecTB2 U, KOTOpOE MpenCTaBiaieT coBoii
TepBan MEXAY HauMeHbMEH W HauOOMNbIIEeH BapHAIHAMH YHCIICHHOCTH YKOHOMHYECKH
IKTUBHOIO HaCeIeHHUA.

2. llenesue ynuBepcanpHOro MHOXecTBa U HAa HECKOJBKO HHTEPBANOB PAaBHOM
JINHBI, BKIIOYAIOIINX 3HAYCHUS BAPHALMH, COOTBETCTBYIOMMX PA3IHYHBIM TEMIIAM POCTa
KOHOMUYECKH AKTHBHOTO HACENICHHUS.

3. Jlna cnoBecHOro (Ka4ECTBEHHOIO) ONMCAHUS B IOHATHSX YENOBEKA 3HAYEHHMIA
8ApHAlMii YMCICHHOCTH SKOHOMHYECKH aKTHBHOIO HACENCHHS — JIHHTBUCTHYECKOM
— OINpeACIICHHE COOTBETCTBYIOIIUX JIMHIBHCTHYECKUX 3HAYEHHUH 3TOH
CPEMEHHOM, T.€. ONPE/IETIEHUE MHOXKECTBA HEYETKHX MHOXKeCTB F(t).

4. Qaz3uduKanus HCXOAHBIX NAHHBIX, 3aK/FOYAIOIAAC B NPeoOpa3s0OBAHWH YETKHX

IBEHHEIE [IPE/ICTABIICHHS O TEMIIaX POCTa SKOHOMUYECKH aKTHBHOTO HACETCHHS.

: 5. Beibop mapamerpa w>1, COOTBETCTBYIOLIErO OTPE3KYy BPEMEHH, MpEIIeCTBYIO-
LEMy TeKylieMy To/y; BBIYMCIEHHE MATPHIE HedeTKHX oTHomernmi R (t) u IIPOTHO3H-
POBAHNE YUCIICHHOCTH SKOHOMHYECKH aKTHBHOIO HACeJICHHUs Ha ITOCIIEAYIOIIHMI IO,

6. Jleda3suduxannst moxy4eHHOro pe3yabTaTa, T.€. Iepexo ] OT HEUSTKUX 3HAYCHHUI K
IETKUM (KOJIMYECTBEHHBIM).

Hmwxe Ha mnpumepe Mamoif pasMEpHOCTH NPUBOJMTCA CXEMa PEANTH3ALNN
IPEIUIOXKEHHOH METONUKH [JIsi PEIIEHHs IpoOJeMbl IPOrHO3MPOBAHUS YHCIEHHOCTH
*OHOMHYECKH aKTHBHOT'O HACEJICHHUS.
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I-# wae. B Tabn. 1 npencTaBleHa AMHAMHKA YHCIEHHOCTH 9SKOHOMHyeq 1
aKTHBHoro HaceneHus AsepOadimxana 3a 1995 — 2003 roxmsl (ucxomuas Gaza s
. PETPOCIIEKTMBHOTO  NIPOTHO33») K COOTBETCTBYIOIIME  BAPHAMK  YHCICHHOG,
SKOHOMHYECKH AKTHBHOTO HACENCHHS MEXY KaXABIM IOCIEAYIOUHM H TPEBINyigy,
rofgamu. IIox TepMHHOM «BapHalusa» JUIS TEKYILIETO roja UMEETCS B BUAY PA3HALA Me .
(GaKTHYCCKON YMCIEHHOCTBIO 3KOHOMHYECKH aKTHBHOTO HACENEHHs TEKyIero
npeapitymero ronos. Hampumep, Bapuanus as 1997 roma pasra: 3732400 — 3718600 =
=13800. Ilns ompenenieHns yHHBEPCAILHOr0 MHOXecTBa U HpEexie BCEro HEoOXommyg
BBIIIETUTL HAUMEHBIIEEe ¥ HauOoJibllee 3HAYCHUs BapHalMil B OTpe3Ke BpeMEeHH 1995 .
2003 rr., a 3arem C menplo MoTydeHHs Gojee yJOOHBIX TPAHHMIT MHTEpBaia BEIOpary,
noaxonsmue 3HadeHus Dy u D, (cOOTBeTCTBYIOMIME II0OKUTEILHBIE ancna). Torga
yHHBepcanpHoe MHOXeCTBO U MoxHO omucath B BuAe U:U=[ Vyin — Dy, Vinax + D;], ¢ e
Vmin=200 — ranmensimas Bapuamus (2000 1.), Vine=77300 — HanGobmas BapHUaIus (19 5
r.), Di=200, D,=400. Ilocie sroro ymmBepcambHOoe MHOkecTBO U 6yxer BBITJISIETh
crexyromum obpazom: U =[ 0, 77700]. ]

Tabmnua 1 - JlunaMuKa ¥ COOTBETCTBYIOIHME BAPHAIMH YHCICHHOCTH SKOHOMHYEC-
KH aKTHBHOI'0 HaceneHus 3a 1995 — 2003 rr.

YKcaeHHOCTh
[oner SAH Bapuanus QazzuduKanus Bapraluu
(TBIC.YETL.) (ThIC.uen.)

1995 3641.3

1996 3718.6 77.3 A™={(0.02/n;), (0.03/u;), (0.04/us), (0.06/ux)l
(0.12/us), (0.27/ug), (0.79/u7)}

1997 3732.4 13.8 A”"={(0.6/u1), (0.92/uy), (0.34/u3), (0.14/us),
(0.07/us), (0.04/ug), (0.03/u7)}

1998 3743.8 11.4 A”={(0.75/w)), (0.78/uy), (0.27/u3), (0.12/ua),
(0.06/us), (0.04/ug), (0.03/u7)}

1999 3748.0 4.2 A”={(0.98/1;), (0.39/uy), (0.15/u3), (0.08/ws),
(0.05/us), (0.03/ug), (0.02/u7)} ‘

2000 3748.2 0.2 A"={(0.78/u;), (0.27/uy), (0.12/u3), (0.06/us),
(0.04/us), (0.03/ug), (0.02/u7)} B

2001 3763.4 15.2 A”'={(0.52/u;), (0.98/uy), (0.39/u3), (0.15/us),
(0.08/us), (0.05/ug), (0.03/u7)} F

2002 3777.5 14.1 A%={(0.58/u;), (0.94/uy), (0.35/u3), (0.14/w),
(0.07/us), (0.04/ug), (0.03/u7)} B

2003 3801.4 23.9 A”={(0.23/w;), (0.66/uy), (0.87/u3), (0.31/ua),
(0.13/us), (0.07/ug), (0.04/u7)}

2-1 wae. YHHBepcalbHOE MHOXeCTBO U CICNyeT pasfgenuTh Ha HECKOIbKO
MHTEPBAJIOB PAaBHOW [UIMHLL. B JaHHOM Ciiyyae yHMBepcanbHOE MHOXeCTBO U paszesieHo
Ha 7 MHTePBaOB paBHOM jumuEbl : u1=[0, 11100], u;=[11100, 22200], us =[22200, 33300,
us =[33300, 44400], us=[44400, 55500], ug=[55500, 66600], u;=[66600, 77700].
YuuTeIBas TOT (GAKT, YTO yCpe HEHHAs TIOTPENIHOCTh IPOTHO3UPOBAHHUS METO1a HeUeTKHX

—

452 «VcKkyccTBeHHEIH HuTeIeKT» 3’200



yemKas 102UKA 8 NPOZHOSUPOSAH U 0eMOZDAGUUECKUX ACNEKMOE PolHKA mpYOa

Uz, =5550 u2, =16650 Uz, =27750 u, =38850

ulp, =49950 uS, = 61050 ul, =72150. (1)

3-u wae CBOOUTCS K ONpPEAENCHHIO MHOXECTBA HEUETKMX MHOXECTB B
. epcabHOM MHOXecTBe U. B 1anHOM ciyuae «Bapuarys 9ucieHHOCTH SKOHOMHYECKH
(UBHOTO HACCICHUS) — HA3BAHWE JIMHIBUCTHYECKOHW MEPEMEHHOM, KOTOpas HMeer
eyIOIIHE IMHTBICTHYCCKHE 3HAYEHHUS: A =(0UeHb HU3KHil YPOBEHB POCTa YACIEHHOCTH
QHOMHYECKH AKTMBHOIO HAaCEeJeHUsS (OHYP)), A,=(um3kuit yposeHp pocra
CJICHHOCTH SKOHOMHYECKH aKTUBHOTO HaceneHus (HYP)), A;=(uer usmenenuii pocra
CICHHOCTH SKOHOMMYCCKH aKTUBHOTO HaceneHust (HUP)), As=(cpexuuit yposens pocra
CIEHHOCTH  SKOHOMHYCCKH aKTHBHOro HaceleHus (CVP)), As=(HOpManbHBIH ypoBeHb
’Ta HMCJICHHOCTH SKOHOMHWYECKM aKTHBHOro Hacenenus (HopVP)), Ag=(Bwicokuii
OBCHb POCTA HHCICHHOCTH SKOHOMHYECKH aKTHBHOTO Hacenemus (BYP)), A;=(ouens
COKM YPOBEHb DOCTAa YHCICHHOCTH 3KOHOMHYECKH AKTHBHOIO HACENeHHs (OBVYP)).
IAOMY JIMHTBUCTHYECKOMY 3HAYCHHIO COOTBETCTBYET HEYETKAs IIepeMeHHas, KOTOPOH
- ONPCACICHHOMY TIPaBMIIy CTAaBHTCA B COOTBETCTBHE HEYETKOE MHOMKECTBO,
PENENIAIONICE CMBICT 9TOM nMepeMenHoR. Hanpumep, THHIBUCTHYECKOE 3HAYECHHE «OUYCHE
3Kiil YPOBEHb POCTA YHMCICHHOCTH SKOHOMHYECKH AKTHBHOTO HACENEHHA» 3a7aeTcs
ferkoit nepemennorn <OHVYP, [0, 11100], A;>, rme A; — HEYETKOE MHOXKECTBO C
lactoro onpenenenus [0, 11100] w3 ymmBepcamshoro mmoxectsa U — MOXeT GbITh,
IpEMEp, ONMCaHO B BUE (3).

Heuetkue muoxectsa Ay,A,,...,A7 B yHEBEpCaTEHOM MHOXecTBE U OIIPENEIISIOTCS C
MOIIELiO (popMyJIEI (2):

l{c-(r/l—ugp)z}, &

V — Bapuauum u3 tabm. 1, u'cp. — CPeIHHE TOYKU COOTBETCTBYIOIIHX HHTEPBAJIOB,

/JA‘- (ul ) ==

MICHHSL KOTOPBIX mpezcTaBiensl B (1); C — MOCTOSIHHOE YHCII0, KOTOPOE HOAGHPACTCs
M 00pa3oM, 4To6k! obecednTs npeo6pa3oBaHue YETKHX KOJMYECTBEHHBIX YHCE B
eTkue, T.. MX BXoxnenme B wuHTepBan [0,1] (B mammo#t pabore C=0.0001);
(4, (W)/w), v €U, u 4, (W) €[0,1] — neuetkne MEOXKECTBA.

. Ecim B popmyne (2) B xauecTse 3nauenus HNEePEMEHHOH V NMPHUHATH CpPEeHHE TOYKU
TBETCTBYIOIMX HHTEPBAJIOB, TOTJa HEYeTKHE MHOXecTBa A; (i=1,7) 6ymyT ompeseie-
Cienyromum obpazom:

A={(1/01),(0.45/u2),(0.17/u3),(0.08/u4),(0.05/us),(0.03/ug),(0.02/uz)}
A={(0,45/u),(1/u2),(0.45/u3),(0.17/4),(0.08/us),(0.05/ug),(0.03/ur)}
A5={(0,17/01),(0.45/u3),(1/u3),(0.45/u),(0.17/us),(0.08/ug),(0.05/u7)}
Ag={(0,08/u1),(0,17/u2),(0,45/u3),(1/14),(0,45/us),(0,1 7/ug),(0608/u7)} 3)
As={(0,05/u1),(0,08/u2),(0,17/u3),(0,45/1g),(1/us),(0,45/u5),(0,17/u7)}
Ag={(0,03/1),(0.05/u2),(0.08/u3),(0.17/u4),(0.45/us),(1/ug),(0.45/u7)}
A7={(0,02/11),(0.03/u2),(0.05/u3),(0.08/u4),(0.17/us),(0.45/ug),(1/u7)}
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IIpuMepHBIi B/ HENPEPHIBHBIX QYHKIHMH PHHAIEKHOCTH HEYETKUX MHOXKECTR 4
OMHUCHIBAIONINX ~3HAYCHHS JIMHIBHCTHYECKOH IEPEMEHHON «BApHAllMsd YHCICHHOum
SKOHOMHYECKH aKTHBHOTO HACEJICHUSY, IPEACTABIIEH Ha PHC. 1. :

4-t wae cBonutes K (Bassudukanuy Bapuaruii, BEIMUCICHHBIX B miare 1. ITpy oy

MHTEPBAJ, B KOTOPBIH MOMaIaeT paccMaTpuBaeMas Bapuanus. Pesynbrarsr dhassubuka
JUIL BCEX PACCMAaTPMBAEMBIX IOJOB NpeACTaBIeHBl B Tabm. 1. 3mecs A™ — Hewery
MHOJKECTBAa COOTBETCTBYIONIMX BapHallMi 3a rof t=mn, rae 1995<t<2003 (8o m36exanme
TPOMO3AKOCTH 0603HaueH s B Ta0M. | yKa3aHbI MOCIEHUE NBE HHBPHI TOMA.

Hai(u)
1

0,94
: —%—A1

0,8 -
. —&—- A2

i
A3
0.6 1 Ad
0,5 —‘*“IA\S
0,4 —&— A8
0,34 —B— A7

0,2 -

0,14

5550 16650 27750 38850 49950 61050 72150

Pucynok 1 — OyHKUUH IPHHAUIEKHOCTH 3HAUCHUH HEYETKHX MHOKECTB
JMHTBUCTHYECKON IIEPEMEHHON «BapHAIlUs YHCIEHHOCTH
9KOHOMMYECKH aKTHBHOTO HACEICHUS)»

5-i wae. Heobxomumo BbiOpate Gasuc w (1<w</, rme / — KOJMYECTBO TOMOB;
NPEeIIIECTBYIOMMX TEKYIIEMY U BKIIOYEHHBIX B SKCIIEPHMEHTAIBHYIO OlEHKY). C y4eToM
Gasuca, T.e. MPEIBICTOPHH, BBEIMUCIMTE MATPUIYY HEYETKHX OTHOIIEHHMI R"(t), na ocHOBE
KOTOPO# BEIZaeTCs MporHo3. C 3TOH IHeNbio Iocie BHIOOpPA W CTPOMTCS OlepamuoHHAS
matpuna —ixj OY(t) (I — 49HCIO CTPOK, COOTBETCTBYIOLIEE 4ycloy TromoB B
IOCNIEI0OBATENBHOCTH t — 2, t — 3, ... , t—W; j — 9HCIIO CTOJOLOB, COOTBETCTBYIOLIEE.
KONMYECTBY HHTEPBANIOB BapHaluil) 1 MaTpuua-Kpurepuit 1xj K(t) mis mpornosupyemoro
rona t (Marpuna-CTpOKa, COOTBETCTBYIOIAs HEYETKOH BapHAIIMH YHCIEHHOCTH
9KOHOMHYCCKH aKTHBHOrO HaceleHus 3a rox t — 1). Hanpumep, npunumas w=5, MOKHO
OTPENIENMTh ONepauonnHylo marpumy 4x7 O(t), T.e. MaTpully He4YeTKo# Bapualdi
YUCICHHOCTH 3KOHOMHYECKH aKTHBHOIO HACENeHMS 3a rogel t — 2, t-3, t — 4, t — 5, #
MaTpuiy-kpurepuii 1x7 K(t), T.e. MaTpuiy HedeTkol BapHaruy IMCIEHHOCTH Hace/eHus 32

rox t — 1. 3naumt, npu W=5 (aKTHUECKH MCHONB3YIOTCS JaHHBIE IS 6 npeasIymEX
TO/IOB.

4
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guermKas 102UKA 6 NPOZHO3UPOBAHUU 0EMOZDAGUYECKUX ACNEKMOE PbIHKA MpYOa

SM

Tax, HaIllpuMEp, IS IIPOTHO3a YHMCJIIEHHOCTH 3KOHOMHYECKH aKTHBHOTO HaceJeHHS

, 2001 rox onepauuonnas Marpuna O’(t) u Matpuna-kpurepuii K(t) 6yxyt onpenenens:
YIOLIHAM o0pazoM:

He4eTKas BapUalus umcaenHocty | A%
9KOHOMHUYECKHM AaKTHBHOTO HACEJeHUs Ha
1996 r.

HeveTKas Bapuarus YUCIICHHOCTH
3KOHOMMYECKH dKTHBHOrO HacesieHHs Ha | A’
1997 r.

0’2001 = HeYeTKas BapHanus YUCJIEHHOCTHU
SKOHOMHYECKH aKTHBHOTO HaceneHuss Ha | A
1998r.

HeueTKas BapHaLs YHCIICHHOCTH
SKOHOMHMYECKH aKTHBHOTO HAaceNeHus Ha | A
1999 r.

OHYP HYP  HHP  CYP  H,YP BYP  OBYP
0.02 0.03 004 006 0.12 0.27 0.79
5 _106 092 034 014 0.07 0.04 0.03
001 075 078 027 0.12 0.06 0.04 0.03]
098 039 0.15 0.08 005 0.03 0.02

' 0
£(2001)= ‘ HeYeTKas Bapualus YNCIEHHOCTH Hacenenus Ha 2000 r. l - [A0 | -
‘ OHYP  HYP HHP  CYP  H,YP BVP OBYP

K(2001)=/0.78 027 0.12 0.06 0.04 0.03 0.02 |.

CoryacHo MeTOmy clenylomuit InIar CBOAMTCS K BBIYHCICHHIO MaTPHIBI
DTHOIIEeHN R(t):

RO[L]= 0"(®) [ijln K@) []-
1

R, LP R,
R(t)=0% () ®K(t) = B & B
R, R, R;

31ech Ow(t) — omnepanuonHas Marpuia; R(t) — MaTpuiia He4eTKUX OTHOIIEHHI;, @ —
Tepanus (M) Min.
Hanee onpenmenserTcss HporHO3Mpyemoe 3HaveHWe i roga t — F(t),
IPE/ICTAaBIICHHOE B BH/IE HEYETKOIO MHOXECTBA

F(t)=[Max(R11,R2|,. . .,Ril) Max(Rlz,Rzz, ,Riz). ..Max (le, sz 358 Rij )]
Js Harero npumepa 1<i<4 u 1<j<5,

OHYP HYP  HHUP  CYP H,YP  BYP OBYP

0.02 0.01 001 0004 0004 0.01 0.02

0.47 025 0.04 0.01 0.03 0.001 0.001
RAOL=6 59 021 0.03 0.01 0.002 0.001 0.001
0.76 0.11 0.01 0.01 0.002 0.00 0
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OxoHvaTeNpHBIA Pe3ysbTaT yiss MPOrHO3a POCTA YHCICHHOCTH HACEICHHS Ha 90
roz Oy/IET BEIMTIIETH CIEAYIOMHEM 00pa3oM:

OHYP
F(2001)=|0.76

HYP
0.25

HHP
0.04

CYP
0.01

H,, VP
0.03

BYP
0.01

OBYP
0.02 |.

Jins  OCTafBHBIX IOJI0B MPOTHO3HBIE PE3YJNBTATHl BEMHCIAIOTCS AHANOrY
oOpasoM. i
6-ti wae. Jlna neda3suduKamuy pes3ynbTaTOB, MOJYYEHHBIX Ha S-m 11z
npeiaraeTcs ciaeayromas hopmyia:

7 3
Z;ut (ui)' uép.

R —

;ﬂt(ui)

3nech (W) — BBIYHCIICHHBIE 3HAYEHHA (YHKIHIH NPHHAJIEKHOCTE}H
MPOrHO3MPYEMOT'O FO1a; U'ep, — CPEJHHE TOUYKU UHTEPBAJIOB.

Harpumep, nocne pacueros ast F(2001): V(2001)= 11100, T.e. oxximaeMbIii 7a 200
TOJl IPHPOCT S5KOHOMHUYECKH aKTHBHOTO HaceleHus cocTapiser 11100 denosek. A Temep
JUISL TOTO 4YTOOBI IOJIyYMTh NPOTHO3MPYEMOE 3HAYCHHE HUHCIEHHOCTH SKOHOMHYECK
aKTHBHOrO Hacenenus Ha 2001 roz, HeOOXOMMMO K UHCICHHOCTH 3KOHOMHYECK
aKTHBHOTO Hacenenus 3a 2000 roa npubaButh nojryueHHOe pacyeTHOE 3HAYCHHE TIPHPOCE
SKOHOMMHYECKY aKTUBHOTO HACeIeHMUs, T.e.: "

N(2001)=3748200 +11100=3759300.

[IporHosupyemble 3HaYEHHs YHCTIEHHOCTH SKOHOMMYECKH aKTHBHOTO HACE CHHS H
ocHOBe Oasuca w=5 3a mepuox 2001 —2003 rT., BBIYHCIEHHBIE B COOTBETCTRHMK
U3JTI0KEHHOW METOIUKOM, MIPe/ICTaBeHk B Tad. 2.

Tabmuna 2 — Pesynmbrarel peTpOCIEKTHBHOTO aHANM3a NPOTHO3a YHCIEHHOCTE
SKOHOMHYECKH aKTUBHOTO HaCeJIeHHUs

dakTuueckas IIpoenozupyemas [Torpemnoc | Cpennsis
lo0vt [ypcnenHoCTb Bapuanus  |UnciaeHHoC | Bapuanus Tb MOrpeIIHOC
HaceJIeHHs (ThIC. Tb (ThIC. yenL.) (%) Th
(TBIC. YeNL) | yey) HaCelleHNs (%)
) (ThIC. YyerL.)

2001 3763.4 15.:2 3759.3 11.1 0.1
2002 3715 14.1 3777.4 18.1 0.003 0.1.34
2003 3801.4 23.0 3791.0 13.6 0.3

5. Pesynomamui axcnepumenmanvheix pacwemog. s OUEHKH 3¢ pexTHBHOCTH

Ha ONpPEeNC/ICHHBIE OTPE3KH BPEMEHH. OKCIIEDUMEHTHI OCYLIECTBJICHHI B JBa JTald
KOTOPBIE yCIOBHO Ha3BAHBI PETPOCIEKTHBHBIM H IIEPCIIEKTUBHBIM.
1. Ha I stame B kadecTBe sKcrepuMeHTaNBHOM Gasbl mpuHAT otpesok Bpemern 2001 =

2003 rr., T.e. PETPOCTIEKTHBA, MPEIECTBYIOMIAS Tekymemy 2004 roay. EcrectBenHo,
B JTAHHOM ClIy9a€ CTATHCTUYECKHE [aHHBIE O YHCIIEHHOCTH 3KOHOMHYECKH axTHBHOI
HaceJIeHUSA Ha yKa3aHHbBIA IEPHOJ U3BECTHHI [7].
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Cytb IIPOBOIHMOIO SKCIEPHMEHTa 3aKiIOYanach B TOM, YTO: a) IOUHAMMKa
EHHOCTH SKOHOMH'ECKH aKTHBHOTO HACENEHNs 38 PACCMATPUBAEMBIif TIEPHOL BpEMEHH
a71ach HEU3BECTHOM; 0) /711 KaXKIOTO OTAETBHO B3STOTO Toja BBIOPAHHOTO BPEMEHHOTO
ska [2001 — 2003 rr.] ¢ yuerom COOTBETCTBYIOUICH IPEABICTOPUH H3MEHEHHS TEMIIOB
4 HACCICHUS ObLI pacCHUTaH IPOTHO3 YHUCJIEHHOCTH 3KOHOMHYECKH AKTHBHOTLO
qeHns, OasHpyrowmiics Ha TPEUTOIKEHHOH METOJMKE; B) U IIPOBEPKH MepbI
KBaTHOCTH MOJENH (aKkThyecKas JMHAMHKA YHCICHHOCTH 3KOHOMHYECKH aKTHBHOI'O
AeHUA U COOTBETCTBYIomMe BapHanuu 3a 2001 —2003 rr. 6B COMOCTABIEHEI C
@3alied MaTeMaTHYeCKOH MOIENH M Oblia paccyuTaHa MOTPEIMHOCTH AIIIPOKCH-
YIOLIETO MOJIENb METO/Ia IIPOTHO3HPOBAHHS:
B paboTe MOrpeHocTs MeTo1a pacCIHTaHa 110 crenyomen Gopmysie:

t t

N -N
6(f) o gbaxm.t npo2H. 100% .
paxm.

A\ . A
Ngaem — DAKTHYECKAS YHCICHHOCTL HaceTeHns 3a rox t; N npozn. — TPOTHO3HAS HHC-

HOCTH HaceeHus 3a rox t; 2001<t<2003.

' B 1abn. 2 npuBemeHml (axTmueckue 3HAYeHHS W BapHallUl YHCJIEHHOCTH
HOMUHYECKY aKTHBHOrO Hacemenns 3a 2001 — 2003 rr., Pe3yJbTaTel MPOTHO3HBIX
HCTOB ¥ COOTBETCTBYIOIIME 3HAYCHUS MOTPEIIHOCTEH 3a 3TOT XKe IEPHOM, A TAKIKE
MEHUC CPCIHEH MOrpeltHOCTH. ITpOrHO3HbIE pacyersl IPOBEIEHH C ydetoM Gasuca
5 T.C. PacueT [pOrHo3a AN KaKAOro roia (t=s;) u3 BEIGPAHHOTO BPEMEHHOTO
jeska [2001 — 2003] mposoguncs ¢ yuerom BapHalui 3a 6 IpeAliecTBYIOMKX JIeT
£5;=6; 2001<5;<2003; 1995<5;<1997).

CpaBnuTensHbll amamms (axTHYCCKHX w PacuYeTHbIX NaHHBIX M I[OTyYECHHEIC
PICHIS  TIOTPCINHOCTH  METO/@  AlNPOKCHMANMK  CBUAETENLCTBYIOT O JOCTATOYHO
OIICM  Ka4eCTBE MOZLEIM M IO3BOJAIOT CHENaTh IpPeBAPATENbHbIN BBIBOJT O
IECO00Pa3HOCTH HCIONB30BAHKS TIOCHENHEH B aemorpa(uueckoM MporHose.

- 3808000
3803000
3798000 vl
3793000 o

3788000 / -~

3783000 "//’ il
—il—NporHos

3778000
= 3773000 —
3768000 A

3763000 4.///
3758000

2001 2002 2003

Pucynox 2 - I'paduyeckoe H300pa’KEHHE Pe3yIIbTATOB PETPOCIIEKTUBHOIO aHAIM3a
[IPOrHO3a YHCICHHOCTH 3KOHOMHUYECKH aKTHBHOTO HACEJICHHS
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I'papuueckoe  m3obpaxenue (aKTHYecKol W  NPOTHO3HPYEMOH  IvHay
HMCIICHHOCTH SKOHOMHMYECKH AKTMBHOTO HACEICHHs, IPEICTABICHHOE HA PHC. 2, Takye
HarBIAHO I€MOHCTPUPYET NOCTAaTOYHYIO OIM30CTh YKa3aHHBIX NaHHBIX, 9TO, B CBg
O9epesb, NPEONpPENCNACT HEoOXOAMMOCTh MPOJOIIKEHHS HCCIEJOBAHMA B JNaHpg
HAIPAaBICHUH. -

2. B cBete usnoxennoro Ha Il sTarne npoBeieHBI SKCIIEPUMEHTEI 110 TePCIIEKTHBHOMy
pacueTy YMCICHHOCTH 9KOHOMHUYECKH aKTUBHOTO Hacenenus 1o 2025 roma BKITOYHTENbHg,
IIporHosuble naHHBIE CONMOCTABNEHBI C pe3yJIbTATAMH, IOJTYYEHHBIMH IPHMEHEHYey
JApYTUX MPOTHO3HBIX MojeneH (puc. 3). :

4658000

4558000 —

4458000  d

4358000

4258000 —@—MporHos
= —=—SPSS
4158000 -

4058000 = g

3958000 o r.,rr—‘
>

3858000 - .
3758000 "#leifl L e [ S (R TS S N FENS RSy N RN (I BN A (e G e G |
SN N AT N o L sDa LD N i
N S T O S T NI Gl ST e U Sy JRRT s SR o R o
i S S O M M M NN

Prcynok 3 — CpaBHHTE IBHBIN aHATIH3 IPOTHO3HBIX JAHHBIX YACICHHOCTH SKOHOMIUECKH
aKTHBHOTO HaceseHust AzepOaii/kaHa, OJIyICHHBIX IPUMEHEHHEM MoJIeNei
HEUCTKUX BPEMEHHBIX psioB 1 SPSS

Ha ocHOBe mnpemoxenHO# METOIMKH aHATOTHUHBIM 00pas’oM ObLI poBe/IeH
TNEPCHEKTHBHBIA pacyeT YMCIEHHOCTH ofmero u Tpyaocmocobroro Hacenenns (TCH)
Asepbaiipxkana no 2025 r. Bkmouutensro [8]. TonyueHusie pE3yNbTaThl U CJieIaHHbIe
BBIBOZBI [t onpejienieHust foiu JAH mo oTHomeHHIO K 06ImeMy M TpyA0CIOCOGHOMY
HaceneHuto  oToOpaxkeHbl B Tabm. 3. CrhenaHHble BBIBOJABI NPHBOAAT K Cileqytomei
HUHTCPIIPETAlMA TPOTHO3HBIX NAHHBIX: YUCIEHHOCTh OOIIET0, 3KOHOMUYECKH aKTHBHOTO H
TPYZOCHOCOOHOrO HaceleHHst Oyner pacTH, OJHAKO AOJISL SKOHOMHYECKH AKTHBHOIO
HaceneHust OyNeT YMEHBIIATECS, B TO BPeMS KaK TpPYIOCHOCOGHAs YacTh OOLIEN
HACCJICHUS BO3PACTET. IJTH JIaHHBIC SBISIOTCS CHCHAIOM K TOMy, 9roGsI IPH
IUIAHUPOBAHHH OyAyIIero phIHKA TpyAa MPEdyCMOTPETH MEPHI 10 GOJiee aKTHBHOMY
BOBJICUCHHIO B HET'O TPYJIOCIIOCOOHOTO HACEISHHS.

1
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Tabiuna 3 — Pe3ynapTaThl NPOrHO3MpORAHHS OBINEr0, SKOHOMHYECKH AKTHBHOLO M

yIOCIIOCOOHOTO Hacenenus Ha mepuox 2004 — 2025 rr., [IONTyYEHHBIE [TPUMEHEHHEM
;geTKIX BPEMEHHBIX PSIIOB

Yucn. obwero| Yucn. DAH Yuen. TCH |lons DAH noJlonn TCH o Hons DAH

Toxns! HaceJICHUs (ThIC.HEN.) (TeIC.4en.)  |oTHOLL K 06uI.HAc.| oTHOLL. K 06w Hac. |no otH. k TCH

(ThIC.4EN.) (%) (%) (%)

2004 | 8398.0 3825.4 4838.0 46.00 57.61 79.07
005 | 8481.9 3852.3 4890.5 45.57 57.66 78.77
006 | 8566.7 3880.5 4945.1 45.75 57.72 78.47
007 | 8652.3 3910.5 5001.8 45.65 57.81 78.18

2008 | 8738.5 3940.9 5061.0 45.55 37.92 77.87
009 | 8825.3 3972.5 5123 .4 45.46 58.05 77.54

2010 | 89125 4004.9 5189.7 45.38 58.23 1727

2011 | 8912.5 4038.1 5260.2 4531 59.02 76.77

2012 | 9000.0 4072.0 5334.3 45.24 59.27 76.34
2013 | 9087.8 4106.5 5410.1 44.08 59.53 75.90

2014 | 9175.9 4141.5 5487.2 45.13 59.80 75.48
015 | 9264.2 4177.1 5564.5 45.08 60.06 75.07

2016 | 9352.6 4213.2 5642.1 45.04 60.33 74.67
017 | 9441.1 4249.6 5719.9 45.54 60.59 74.30
018 | 9529.7 4286.4 12LT 44.98 60.84 73.93
019 | 96184 4323 .4 5875.5 44,95 61.09 73.58
020 | 9707.1 4360.8 5953.3 44.92 61.33 73.25

2021 | 9795.8 4398.3 6031.1 44.90 61.57 72.93

2022 | 9884.5 4436.1 6108.9 44 .88 61.80 72.62

2023 | 9973.2 4474.0 6186.7 44.86 62.03 72.32

2024 | 10061.9 4512.1 6264.5 44 .84 62.26 72.03
025 | 10150.6 4550.3 6342.3 44 .82 62.48 71.75

}aKJIIOquI/IG

" MCTOIII/IKa, IpEaIOKECHHAs B CTAaThE, ITO3BOJISIET IIOJIYYUTH IIPOTHO3

MOrpaUIecKuX AaCIeKTOB PbIHKa TpyAa — IWHAMHKY OOIIEro, TpydOCmoCOGHOrO M
OHOMIYECKH aKTHBHOTO HACENEHHA Ha OCHOBE HEYETKHX BPEMEHHEIX pSOB.
O0EHHOCTBIO METOMKH SIBIAETCS BO3MOXKHOCTH BBIIAYH IIPOTHO30B IIPH HETIOJHOIH,
PUCTKOM MeX0/HOM HHdopMariy. ONUCaHHEIH TOIXO/ JOIyCKaeT IIPY pacyeTe MporHo3a
! Kakyro-mubo Jary BKITIOYEHHE B 9KCIEPHMEHTANBHYIO 0a3y HCTEKIIeH IHHAMHKH
{CICHHOCTH HaCe/ICHHs Ha JIIOOYI0 OTMANCHHYIO NMEpCHEKTUBY. DTO, B CBOIO OYepeib,
0COGCTBYET yueTy IpH pacueTe NMPOrHO3a NPEIbICTOPHH TeHICHIMH H3MEHEHHS TEMIIOB
CTa HacelleHHs M, COOTBETCTBEHHO, MONYYEHHIO (OJee TOYHBIX MPOTHO30B, 4TOOBI
CACTNTE BEPOSITHOE COCTOSIHUE PBIHKA Tpy/a Ha Oymylee.
Ha 6ase npemnoxenHoit metomuku paspaGoras COOTBETCTBYIOIIUE AITOPUTMBI H
OrpaMMHBIE  CPEJICTBA, [03BOJHMBIIHE IpOBECTH 00paboTKy MpeacTaBUTENBHOTO
THCTHYECKOro Martepuana, CpaBHHTH Pe3ylbTaThl, MOTyYeHHbIC Ha OCHOBE HEYeTKOi
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MPOTrHO3HON MOJIENH, ¢ PE3yIbTaTaMU APYTHX METOOB POTHO3HIX PACYETOB K
OKOHYATEJIbHEIH BBIBOJ O MEPCIIEKTHBHOCTH METOJA B PEIIEHHH 3a1ay IPOTHO3KUPORay
IeMorpadH4ecKyX acleKToB PEIHKA TPY/IA.
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M.G. Mamedova, Z.G. Dzhabrailova

Fuzzy Logic in Forecasting of Labor Market Demographic Aspects
The expediency of fuzzy logic application in modeling of demographic aspects of labor market by the
example of economically active population forecasting task has been shown. Forecasting methodology of
economically active population using fuzzy time series model has been suggested. Comparative analysis and
interpretation of obtained forecasting data for economically active, general and capable population that gave
opportunity to determine probable perspective state of labor market has been made.
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