PHYSICAL & MATHEMATICAL EDUCATION issue 1(11), 2017

Scientific journal ISSN 2413-158X (on_line)
PHYSICAL AND MATHEMATICAL EDUCATION ISSN 2413-1571 (print)
Has been issued since 2013.

HaykoBuii xypHai
DIBUKO-MATEMATHUYHA OCBITA

Bunaerses 3 2013. s;ientific
journal

http://fmo-journal.fizmatsspu.sumy.ua/

Mywak O.M., CemeHsaka C.O. EKOHOMIKO-mMamemamu4yHe MOOent8AHHA — MepcrieKmusHUli HAMpAMOK MPUKaAAOHOI
mamemamuku // izuko-mamemamuyHa oceima : Haykoeul xypHasn. — 2017. — Bunyck 1(11). — C. 28-31.

Glushak O., Semenyaka S. Economic-Mathematical Modeling Is A Promising Area Of Applied Mathematics // Physical and
Mathematical Education : scientific journal. — 2017. — Issue 1(11). — P. 28-31.

YOK 519.233.5
O.M. INyuwak, C.0. CemeHsAKa
KuiscebKkuli yHisepcumem imeHi bopuca lpiHueHKa, YKpaiHa
o.hlushak@kubg.edu.ua
s.semeniaka@kubg.edu.ua

EKOHOMIKO-MATEMATUYHE MOAENIOBAHHA — MEPCNEKTUBHUIA HAMPAMOK NPUKNALHOT MATEMATUKMU

AHomayis. B daHili pobomi po3kpumo HeobxiOHiCMb BUKOPUCMAHHA MaMemMamu4YHo20 MOOesto8aHHSA NMPuU 00CAiOHeHHI
eKOHOMIYHUX Mnpouecie i akmyasnbHiCMb 8usYeHHs 8i0N0siOHUX HA8YaMbHUX ducyunaiH. ChopmynbosaHa ma obrpyHmosaHa
KOHCMPYKMuUHa cxema rnobydosu ma 00CniOHeHHS eKOHOMempu4yHoi mooesni MHOMXCUHHOI peepecii. [TpodemMoHcMpPosaHoO
OCHOBHIi emanu nobydosu ma 00ciOHeHHA Modesni MHOMUHHOI pezpecii: 36ip i nonepedHE onNpayto8aHHA CMamMuUCMUYHUX
daHux, cneyugikayis modesni, napamempusauyis mMmooesi, nepesipka HA MysaAbMUKOAIHEAPHICMb 30 00MOMO200 MOKPOKOB8020
anzopummy ®appapa-rnobepa, Akuli 3acmocosye mpu 8udU CMamucmu4yHUX Kpumepiis ( xz’ F - Kpumepiem ma t-kpumepiem)

adeksamHicme 3a 00rMoMo20K0 KoegpiuieHmis Kopensayi, demepmiHauyii ma cepedHb020 3HA4YeHHA BiOHOCHOI MOXUbKuU.,
2emepockedacmuyHicme 3a donomoeoto [l -kpumepito, MapamempuyHuli mecm [oavOgensda—KeaHoma, HenapamempuyHuli

mecm [onbdpenvda—KeaHOmMa, asmokopenayito 3a donomozoo mecmy [JapbiHa-YomcoHa, kpumepito ¢oH HelimaHa,
HeUUuKniYHo20 KoegiyieHmy Kopenayil ma eusHa4yeHHA MOYKOB020 ma iHMepP8asnbHO20 NpoeHo3ie. Ha npuknadi KOHKpemHoi
3a0a4i NpointocmposaHo epekmusHicme peanizayii cxemu 00CNiOHEHHA eKOHOMEeMPUYHOI MOOesi MHOXCUHHOI pe2pecii.

Kntouosi cnoea: exoHOMIKO-mMamemamuy4He MOOes8AHHA, EeKOHOMempu4yHa MoOoesb, MHOMCUHHA pezpecis,
MYIbMUKOIHeApHicMe, 2emepocKkedacmu4YHicme, a8MoKopenayis.

MocraHoBKa Npobaemu. Y KOHTEKCTI Cy4acHOro po3BUTKY EKOHOMIKM YKpaiHM 0co6/11Ba yBara NpuUAINAETbCA BUPILLEHHIO
CKNAOHUX TEOPETUKO-MPUKNAGHUX 33434, AKI KiZbKICHO Ta AKICHO ONWUCYIOTb B33aEMO3B'A3KM MK PISHUMU EKOHOMIYHMMM
o06’ekTamu. Lie 3ymoBtOE HEObXiAHICTb PO3POOKM Ta BUBYEHHSA HOBMX HaMpPAMKiIB €KOHOMIYHOI Teopii Ta NMoB’A3aHMUX 3 Heto
HayKoBuX aucumniid. Hacamnepen, BUHUKAE noTtpeba y po3BUTKY Ta BMPOBAAKEHHI HaBYa/IbHUX TEXHOOTI Ta iIHHOBALMHUX
MeTOZiB HaBYAHHSA, BUKOPUCTAHHSA AKMX 43N0 6 MOXKAMBICTb CPOPMYBATU Y CTYAEHTIB HOBE EKOHOMIYHE MUCIEHHA Ta PO3YMIHHA
CYTHOCTiI EKOHOMIYHMX NPOLLECIB Y/ ABULL, OTPUMATU BiANOBIAHI BMIHHA Ta HABMYKM LLOAO PEryatoBaHHA Ta KepyBaHHA AaHUMMU
npouecamu Ha Byab-AKOMY PiBHi CKNAAHOCTI, NPOrHO3yBaTH iX PO3BMTOK. BoueBuab po3B’A3aHHA BU3SHAUEHMX 3a4@4 HEMOXKANBE
6€e3 BUKOPUCTAHHA Pi3HOMAHITHOroO MaTeMaTMYyHOro anapary.

AHani3 akTyanbHUX AocaigKeHb. MeToa MaTeMaTUYHOro MOAENOBAHHA — OAUH 3 HANMOLWMPEHILWNX METOAiB HAyKOBOTO
nisHaHHA. BiH BUKOPWUCTOBYETLCA NPU PO3B’A3yBaHHI 33434 eKOHOMIKK, couionorii, MeanuMHM, B NPUKNAAHUX HayKax. Tam, ae
MeTOZ, HayKOBOrO CMOCTEPEXEHHA Ta MeTof, HAyKOBOro eKCMepuMMEHTYy He [JaloTb BiAYYTHMX pe3ynbTaTiB (BHACNiLOK
[OBrOTPMUBANOCTI MEBHUX NPOLLECIB UM ABMLL, WO AOCAIAKYOTbCA, abo HeMOX/MBOCTI nposefeHHA 6aratomacluTabHux
eKCnepuMeHTiB A1 3abe3neyeHHn fOCTOBIPHMX Pe3ybTaTiB) Ha 4ONOMOTY MPUXOAUTL METOA MaTEMATUYHOTO MOAENOBAHHS.

BUKOPUCTAHHA MaTEMATUYHOrO MOAENOBAHHA B Pi3HWUX rany3ax HayKW A03BONAE MOrAMOUTU KiNbKICHWMI Ta AKICHUI
aHanis, po3WwnpnT 061aCcTb OTPUMAHHSA iHGOPMALLi, TPUCKOPUTU MATEMATUYHI PO3PAXYHKM.

Mpw gocniarKeHHi couianbHO-eKOHOMIYHUX ABULL, i MPOLLECIB, AKi XapaKTepPU3YHOTb TOM UM iHLIWI eTan PO3BUTKY EKOHOMIKM
PWHKIB, A0BOAMTBCA MaTW CMpaBy 3 PiSHOMAHITHAMM MACOBUMW ABULAMM, BUABAATU HAABHI TamM 3aKOHOMIpPHOCTI Ta
BCTAHOBAIOBATU HAaNPAMM iX PO3BUTKY. 3a4a4y BUBYEHHA KiNIbKiICHUX CTOPIH MacOoBMX ABMLL, Ta NPOLLECIB Y HEPO3PUBHOMY 3B’A3KY
3 iX AKICHOIO CTOPOHOIO BUPIiLLYE Hacamnepes eKOHOMETPIsA, AKa 32 4ONOMOrO CBOrO iHCTPYMEHTaIbHO-TEOPETUYHOIO anapaTy
BCTAHOB/IOE NPUYNHHO-HACNIAKOBI 3B'A3KM B A0CAIAKYBAHUX EKOHOMIYHMX CUCTEMAX 3 METOO NPOBEAEHHSA X aHaNi3y, CUHTe3y,
[iarHOCTyBaHHA Npobsiem i NOLWYKY WAsAXiB iX NogoNaHHs [2].

OCHOBHMM 3aBAaHHAM EKOHOMETPIT € po3po6Ka Ta aHaNi3 EKOHOMIKO-MATEMATUYHUX MOZes1el, B AKOCTI AKUX BUCTYMNalOTb
neBHi abCcTPaKTHi MaTeMaTW4Hi CniBBiAHOLWEHHA (PiBHAHHA 4M CUCTeMM piBHAHL). MobygoBaHa MaTemaTUdHa MoLeNb MaE
33[10BO/IbHATY PAS, BUMOT: NO-NepLue, BOHA MaE afeKBaTHO Bif0o6paKaTh NPoLEC UM ABULLE, LLLO JOCNIOKYETbCA; No-Apyre, byTn
AKOMOTra NPOCTiLo0. ToOMy BUBYEHHSA AAHOT ANCLMMIHM PO3MOYMHAETLCA 3 MOAEi MAPHOT perpecii. Xoua Ha NpaKTUL,i 3aneXHicTb
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Nive ABOX MOKA3HMKIB 3yCTPIYAETLCA AyKe PifKO, BUKOPUCTAHHA AaHOT MOAeNi a€ MOXKIMBICTb 3p03YMITU CYTHICTb BaraTbox
npouecis Ta gocnignTy ix. 3a3sMyain moaenb NapHoi perpecii BUKOPUCTOBYHOTb TOAi, KOAK 3 ycix $aKTopis, AKi BNAMBAOTL Ha
pe3ynbTaT, MOXKHA BUOKPEMUTU HABMNIMBOBILLNIA, AKUI | 06MPatOTb 32 GAKTOPHY 3MiHHY.

A. EViHWTelMH cKasa: «Mogeni matoTb 6yTU HACTINbKM NPOCTUMM, HACKIZIBKM MOXAMBO, ane He npocTiwe» [3]. Tomy
He3Ba)kalouM Ha Te, WO MNapHa perpecia Nerko [OCNIAKYETbCA i IHTEPNPETYETbCA, NPaKTUYHE 3acTOCyBaHHA ii obmekeHe.
HalyacTilwe BMKOPUCTOBYOTb MOZAENI MHOMWUHHOI perpecii, AKi [aloTb MOXAMBICTL BpaxyBaTW BMAMB BCiX ¢aKTopiB Ha
pe3ynbTaTUBHY 3MiHHY.

MerTa cTatTi. PO3r1AHYTM €KOHOMETPUYHY MOAE/Ib AK OKPEMUI KaC MaTEMATUYHUX MOAENEMN, LLO OMUCYIOTb EKOHOMIYHI
NpoLEecH YM ABMLLA, BUCBITAIUTKL Ta NPOINOCTPYBATM anropmMTm nobyaoBu Ta AOCNIAKEHHA EKOHOMETPUYHOI MOAE/T MHOMKMUHHOI
perpecii.

Buknag ocHoBHOro marepiany. MpeacrtaBMMo PO3BUHEHY CXEMY, AKa BUKOPUCTOBYETLCA A1 NO6YA0BM Ta AOCNIAKEHHSA
€KOHOMETPUYHOI Mogeni MHOXMHHOI perpecii.

1. Ha ocHOBI 3ibpaHMX CTaTUCTUYHUX OAHUX ANA 06paHMX 06’€KTiB JoChigXKeHHs, npoBoaMmo cneuudiKauio mogeni,
TO6TO BU3HAUYAEMO GOPMY PiBHAHHA perpecii.

2. 34iMCHIOEMO NepeBipKY Ha MYNbTUKONIHEAPHICTb, aAyKe HAABHICTb BMCOKOrO CTyneHa Kopenauii mixk ¢akTtopHummn
3MIHHUMM MOXKe NPU3BECTU A0 3MILLEHHA OLiHOK NapameTpiB eKOHOMETPUYHOI moaeni, 36inblueHHs A0BipuYMX iHTepBanis Ta
BTPATU MOXKJ/IMBOCTiI NEPEBIPUTM OLLIHKM NAapaMeTpiB HA CTaTUCTUYHY 3HAYYLLICTb.

BuKopucTOBYIOYM NOKpOKOBUI anroputm Pappapa-fnobepa, AKMIA 3aCTOCOBYE TPU BUAM CTAaTUCTUYHMX KPUTEPIIB: BCbOTO
MaCMBY He3aNeXHUX 3MiHHUX, KOXHOI He3a/IeXXHOi 3MiHHOI 3 PeLITO0 3MIHHMX Ta KOXHOI Mapu He3anexXHUX 3MiHHUX 3a ZZ,

F- KpuTepiem Ta t-KpuTepiem BIANOBIAHO, 3A4IMCHUMO NEPEeBiPKY Ha HAABHICTb MY/JbTUKONIHEAPHOCTI MK (akTOpHUMMK
3MiHHUMMW.

3. AKWoO nepeBipKa, 32 BKa3aHUM asropuTMOM, He BUABUIA MY/IbTUKONIHEAPHOCTI cepes, 3a4aHoro macuBy GaKkTOpPHUX
3MIHHUX — TOAi OLHIOEMO NapameTpu eKOHOMETPUYHOI MoZeni Ha OCHOBI meToay HalimeHwwux KBagpaTis (MHK). B iHwomy
BMNaAKy — cnpobyemo no3baBUTUCA MyNbTUKONIHEAPHICTI cepel, GaKTOPHMX 3MIHHMX Ta TiIbKM MiCAA UbOro 3A4iACHUTK
napameTtpusauito mogeni Ha ocHosi MHK. fkwo cnpoba BMABUTLCA HEBAANON, TO A/S OLiHIOBAHHA MapamMeTpiB AOUiNbHO
3aCTOCYBATU METOZ, FOJIOBHUX KOMMOHEHT.

4. MpoBOAMMO aHai3 AKOCTI OTPUMAHOIO PIBHAHHA. [1A LbOro BU3HAYMMO KoedilieHT Kopenauii, AKMN SEeMOHCTPYE
LWiNIbHICTb 3B'A3KY MiXK GaKTOPHUMM 3MIHHUMU Ta Pe3yNbTaTUBHO, Ta KoediLiEHT AeTepMiHaLLii, AKWI XapaKTEePU3YE AKOK MipOto
Bapialia 3aNeXKHOi 3MiHHOI BM3HAYAETbCA Bapiali€ld He3aneXHux 3MiHHMX. [ani nepesipsemo nobyaosBaHy moaenb Ha
a[EKBATHICTb 3@ AOMNOMOIOH CepefHbOro 3HA4YeHHA BiAHOCHOI MOXMOKU. Mopaenb BBAXKAETbCA HEBAANON, AKWO CEpeaHE
3Ha4YeHHA BigHOCHOI NoxMbKM nepesuwye 10%. B ubomy BMnNaaky HeobxigHo nepernaHyT cneumodikauito mogeni. B iHwomy
BMNAAKY — AKLLO CepefHE 3HAYeHHs BiAHOCHOI MOXMOKM 3HAaXOAWUTbCA B MexKax 8-10%., To NepexoAmMmo A0 HACTYMHOTO KPOKY
LOCNIAXKEHHA MoAe i — NepeBipKM Ha reTepoCcKeAacTUYHICTb.

5. flBuwe reTepockesacTUYHOCTI NOPYyWYe OAHY 3 YMOB 3aCTOCYBaHHA MeTOAy HalWMeHLWWX KBaApaTiB, OCKiNbKK
omcnepcia 3aNMWLKIB NS OKpPeMUX rpyn cnocTepexeHb byae 3miHioBaTUcA. ICHye GaraTo TecTiB Ta KpuTepiiB, sAKi AaloTb
MOXAMUBICTb 34IMCHIOBATU AOCAIAMKEHHA HA HAABHICTb reTepoCcKedacTMYHOCTI, cepes akux: lL-kpuTepii, MapameTpuuHuii Tect

lfonbadenbpa—KeaHaTa, HenapameTpuyHuii TecT Nonbadenbaa—KeaHaTa Towo. AKLWO Npyu NepesipLi 3a AONOMOrol 04HOro 3
BKa3aHMX TecTiB BUABNEHO reTepoCKefacTUYHICTb, TO HEOOXiAHO YCYHYTU Le ABULE LWAAXOM TPAHCMOHYBAaHHA MOYATKOBOI
MOoZeni, TaKUM YUHOM, WO 3a/ULWKN Manu cTany AMcnepcito. AKLWO ABMLLE reTepoCKeAaCTUYHOCTI He BUAB/IEHO, TOAi NepexoaATb
[0 [OCNIAKEHHA Ha aBTOKOpenaLiio.

6. NepeBipUTM Ha AaBTOKOPENALLiO, LLLO XapaKTePU3YETLCA KOPENALIMHOK 3aNeXKHICTIO MiK NOCNILOBHUMM 3HAYEHHAMM
33/IMLLKIB OAHIET BUBIPKM MHOMMHM, LLLO CNOCTEPIratoTbCA Yepes AeAKUit nepiog Yacy, Ta AKa MOXKe NPU3BEeCTU A0 3MilLeHHA
OLIHOK MapamMeTpiB MoZeni, HeAoLiIbHOCTI 3aCTOCYBaHHA CTaTUCTUYHUX KPUTEpiiB gns aHanisy mogeni, HeepeKTUBHOCTI
NPOrHO30BaHOro0 3HaAYeHHA 3a NOo6yA0BAHOK EKOMHOMETPUYHOI MOZEN0, MOXHa 3a gornomoroto Tecty [apbiHa-YoTcoHa,
Kputepito ¢oH HellMaHa, HeunKkaivHoro KoediuieHTy Kopenauji. nsa ouiHOBaHHA NapameTpiB MoAeni 3 aBTOKOpeboBaHUMMU
33/IMLLIKAMMN BUKOPUCTOBYIOTb MeToau: EINTKeHa, nepeTBopeHHsA BUxigHOT iHpopmauii, KoupeHa-OpkaTra, [apbiHa. AKwWwo nican
nepesipKM 3a3HaYeHMMMU KPUTEPIAMW He BUABJEHO fABULLA aBTOKOPENALil, TO MOXHa MepexoauTM A0 HACTynHMX eTanis
LOCNiAXKEHHA eKOHOMETPUYHOT moaeni

7. 34iACHUTN TOYKOBUI Ta iHTepPBasIbHWUIA NPOTrHO3M.

PosrnaHemo 3acTocyBaHHA faHOMO aAropuTMy Ha NPUKNAAI KOHKPETHOI NPUKAAAHOT 3a4aui.

3apava. Mobyaysatn Ta JOCNIAUTA EKOHOMETPUYHY MOAENb, KA XapaKTepu3yeE 3aneKHicTb $GiHAaHCOBOro pesynbTaTy
nigNPUEMCTBA, AKe peanisye NPOAYKL,iI0, WO HANEeXUTb A0 KaTeropii NpoA0BObYMNX TOBAPIB Y, BiZ PiBHA BapTOCTi YNCTUX aKTUBIB
X1, BNAacHOro Kanitany X,, 3anacis X3, roTiBku X, i NOTOYHUX 30608B'A3aHb Xs.

CTaTUcTUYHY iHGOopMaLLito, LLLO BUKOPUCTOBYBANACh ANA AOCNIAMKEHHA NOAaHO Yy Tabaumu,i 1.

1.3a ponomoroto rpadiyHOro nNpeacTaBAEHHA CTAaTUCTUYHMX OaHUX Ta BUMKOPUCTOBYIOUM (4R KOHTPOAKO AKOCTI
[OCNIAXKEHHA) NiHiT TpeHay, BUBUpaemo Gopmy PiBHAHHA MHOXUHHOI perpecii

Y=ay+ X +a, X, +agXg+au X, +a5Xs .

BuKopucToBytoum KoeoilieHT Bapiauii Vj , 34ilicHI0eMO Biabip PaKTOPHMX 3MiHHMX. O6uncaMmo vy —
]

OCKiNnbKku Vj > V,{p , TO BCi 3MiHHI 3aAMWaloTbCcA A1 NOAANbLIOTO aHanisy.
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Tabauysa 1.
,CI,aTa Y X1 Xz X3 X4 XS
4 BepecHs 44,3 1690,8 241,3 122,1 74,4 336
4 KOBTHA 42,1 1730,2 241,3 123,5 142,6 784
4 nuctonaga 46,8 1940,1 241,3 124,4 37,2 168
4 rpyaHs 38,9 1560,3 269,4 138,9 80,6 470,4
5 ciuHA 43,7 1640,1 269,1 136,4 161,2 694,4
5 noToro 45,9 1640,8 269,1 132,1 31 201,6
5 6epesHs 48,4 1630,9 270,5 129,4 198,4 728
5 KBITHA 44,2 1610,2 270,9 111,5 173,6 739,2
5 TpaBH=A 49,7 1610,2 272,3 118,7 99,2 224
5 yepBHA 48,1 1600,3 274,5 122,1 130,2 392
5 nvnHa 50,1 1440,5 274,5 124,5 49,6 257,6
5 cepnHsa 50,7 1440,5 238,1 129,6 55,8 156,8
5 BepecHsn 52,4 1430,2 236,2 144,4 62 336
5 }KOBTHSA 48,9 1470,2 241,1 146,2 68,2 280
5 nucTonaga 56,3 1420,4 241,1 142,1 86,8 336
5 rpyaHn 54,4 1420,1 249,7 136,5 117,8 392

2. 3a gonomoroto anroputmy Pappapa — Mnobepa 34ilMCHIOEMO NepeBipKy Ha MY/AbTUKOJIIHEAPHICTb. BaunMmo, Wo mix
€KOHOMETPUYHMUM MOKa3HUKOM Y i KOXHOK (aKTOPHOK 3MiHHOK: PiBHA BapTOCTi YMCTUX aKTMBIB X1, BJACHOro Kanitany
X,, 3anacis Xs, roTisku X i NOTOYHUX 30608’A3aHb X5 iCHYE NiHIMHWIA 3B'A30K. 3BiAcK, BiANOBIAHE PiBHAHHA perpecii Habyae
BUFNAAY:

Y=a)+a X +a,X, +a3Xg+a, X, +agXg+U.

Ha Kpoui 3 anropuTMy JOCIAXKEHHA Ha MY/IbTUKONIHEAPHICTb 3HAXOAMMO 3HAUEHHA 52 -KpUTEPIlo, AKe piBHe 29,47, Ta

2

MOPIBHIOEMO OTPMMAHE 3HAYeHHS y° 3 TabAUYHUM 42 NpU —m(m—1) cTeneHsx BiNbHOCTI i 334aHOMY piBHi 3HAUYLLOCTI ¢ :
2

thabl = 18,3. Ockinbku ZZ > thabl’ TO BiAMITUMO, WO Y MacuBi GaKTOPHUX 3MIHHUX iICHYE MY/NIBTUKOJIIHEAPHOCTI MO CYKYMHOCTI

LELT S
Ha Kpoui 5 anroputmy focniaXKeHHA Ha My/IbTUKONIHEApPHICTb PO3PaXxOBYEMO F -KpuTepii. OTpumaemo:

0,4
0,3
Fe=106
3,5
3,2

[Jani oTprMaHHa 3HaYeHHA Fy nopisHioeMO 3 TabAnUHUM Ftabl npu (n—m) ta (M—1) crenexsx BinbHOCTI | 3agaHoOMy

PiBHI 3HaYywWwocTi o: F

tabl , TO MOXemMo 3p06MTM BMCHOBOK, WO He iCHy€ 3a/1EXKHOCTI KOXKHOI

=5,94 . OCKiNbKK Fo < Fon

$aKTOPHOT 3MIHHOI Bif, CYKYNHOCTi iHWNX 3MiHHMX.
Ha Kpouji 7 anroputmy po3paxoByeMo t -Kputepiii. OTpMMaemo:

0,44 | 2,22 | 0,95 | 1,07

0,44 1,15 | 0,71 | 0,27
t=|2221 1,15 0,96 | 0,84
0,95 | 0,71 | 0,96 6,52

1,07 { 0,27 | 0,84 | 6,52

MOpiBHIOEMO OTPUMaHi 3HAYeHHA tkj 3 TabamMyHMMK ttabl npu (N—-M) cTeneHsx BiNbHOCTI Ta 3afaHOMy piBHI

3HAYYLLOCTI ¢ ttabl = 2,2. OcKinbku t43 >ttablf TO MiXK BIigNOBIAHMMWM MapamMu He3aneXHUX 3MiHHUX X3, Xa iCHye

MYNbTUKONIHEAPHICTb. TOMY Napy He3aneHUX 3MiHHMX X3, Xa BUKNIOYAEMO 3 po3rnagy dakTopis Ana nobynosu mogeni.
3HaWAEemMOo OUiHKM napameTpiB MeTOAOM HaliMeHWWX KBaZpaTiB 3a AOMOMOrok naKkeTy aHanisy. OTpumaemo:
Y=92,1-0,02X; — 0,06X; — 0,01Xs. MpoaHanisyemMo 3HaYeHHA OLIHOK NMapameTpiB perpeciiHoro piBHAHHA. OCKiNbKM 3HAYeHHs
A( € 40OAATHOIO BE/IMYMHOIO, TO Pe3y/bTaT 3MIHIOETbCA MOBi/bHiWe Hix dakTopu. To6TO 3aranbHuUii diHaHCOBMI pe3yabTaT
NiANPUEMCTBA 3MIHIOETLCA HiXK PiBEHb BAPTOCTi YACTUX aKTWBIB Ta BJACHOrO Kanitany. [MapameTp & AeMOHCTPYE, WO 3aranbHuUiA

diHaHCOBMIA pe3yabTaT NiANPUEMCTBA 3MiHUTbCA Ha 0,02, AKLLO piBeHb BAPTOCTi YUCTUX aKTMBIB (X1) 36inblINTLCA (3MEHWUTLCA)

30



®I3UKO-MATEMATUYHA OCBITA (®MO) sunyck 1(11), 2017

Ha oauHuulo. MapameTp a, AEMOHCTPYE, WO GiHaHCOBUIA pe3ynbTaT NiANPUMEMCTBA 3MiHWUTLCA Ha 0,06, AKLLO BAACHWI KaniTan
(X2) 36inbwMTbCA (3MeHWaTbCA) Ha oanHMLLID. MapameTp As AEMOHCTPYE, WO GiHaHCOBUI pes3ybTaT NiANPUEMCTBA 3MIHUTLCA

Ha 0,01, AKLLO NOTO4YHi 30608’A3aHHA (X5) 36iNbLNTLCA (3MEHLIATLCA) HAa OAUHULIO.

3. 3a gonomoroto GopmMyn 34iNCHUMO PO3paxyHOK KoedilieHTy geTepmiHaLii, aAkui gopisHioe 0,51. [ani nepesipsaemo
mogenb Y =92,1-0,02X; —0,06X,—0,01Xs Ha afeKBaTHICTb 3a [OMNOMOrOK CEepegHbOro 3Ha4YeHHA BiAHOCHOI MNOXMBKM
anpoKcMmaLlii, Ake AopiBHIOE 5%. OCKIiNIbKKN cepeaHE 3HaYeHHA BiAHOCHOI NOXMBKKM anpoKcumalii He nepesuLLye 10%, TO MOXKeMo
3p0bUTU BUCHOBOK, LLLO NOBYyA0BaHA MoAENb € BAANO NigibpaHoto.

4. MepesipMmo Nobya0BaHy MOZe b Ha HAABHICTb reTePOCKeAacTMYHOCTI 33 Zonomoroto [ -kputepito. Micna nposegeHHsA

2
HU3KW po3paxyHKiB oTpumaemo: 4 = 4,79 . 3naiigemo 225 = 0,35 OcKinbkn L > Xiap| , TO NPU 33A3HOMY PiBHI 3HaUYWWLOCTI

0,95 Ta 3 cTyneHAX BiIbHOCTI NiATBEPAXKYEMO riNOTe3y NPO HAABHICTb reTepocKefacTMYHOCTI. OTXe, MOXeMo CTBepAKyBaTH, Wo
B AaHi MoZeni iCHye HEBPAXOBAHWMI CYTTEBUIM GAKTOP, AKMI BNAMBAE Ha GiHAHCOBMIA pe3yabTaT NiANPUEMCTBA | HE MOXKe byTu
YCYHEHUI 32 paxyHOK BilbHOTO YiieHy mogaeni. OCKiNbKW NOPYLIYETLCA Apyra yMoBa 3actocyBaHHA MHK, ToMy A0LiNbHO WyKaTh
iHWKMI meToa, ans nobyaosm b6aratodakTopHOI NiHINHOT Moaeni.

MpoBenemo aHani3 3a fonomoroto napameTpuyHoro Tecty lonbadenbna-KsaHaTa Ha BUABNEHHA GAKTOPHOT 3MIHHOI, AKa
6e3nocepegHbO CNPUYMHAE TeTePOCKeAACTUYHICTb 3anuwWKiB. [licna nNpoBeAeHHA HU3KM PO3paxyHKiB TakMm ¢daKTopom
BUABWU/IUCL: TOTiBKA Xs, AKY MW BUKAIOYMAM 3 nepeniky $aKkTopiB, OCKiNbKM AaHa GaKTOPHI 3MiHHA, We M CnpuUYMHAE
MY/IbTUKONIHEAPHICTb.

5. Mepesipumo nobyaoBaHy eKOHOMETPUYHY MOZE/Ib Ha HasBHICTb aBTOKOpenALii 3aauwWKiB 3a Kputepiem [dapbiHa-

YoTcoHa. OBUMCI0EMO 3HadeHHs d-ctatucTuku. Otpumaemo d = DW =2,7. Ak 6auumo i3 30Hn asTokopenswjiiiHoro 38'asky

33 KpuTepiem [JapbiHa-YOTCOHa MAEMO CYMHIBHMI BMNALOK (DW NoTPanasEe B 30HY HEBM3HAYEHOCTi). TOMy HE MOXKemo

3p06UTN BUCHOBOK Hi NPO HAABHICTb, Hi NPO BiACYTHICTL aBTOKOpenAuji. OTXKe, NepeBipMMO pe3y/bTaT 3a A0MNOMOrol KpUTepito

¢oH HelimaHa. Big’emHe 3HauyeHHA KoedilieHTy ro = —0,41cBigunTb Npo BiA'eMHY Kopensuito 3anuwkis. Lani ouiHMmo

napameTpu mogaeni 3a ysaranbHeHUm MHK. Micha nposefeHUX po3paxyHKiB moaens byae matu BuUraag:
Y=97,67-0,01-X;-0,12-X,—-0,03 - X3.

BUCHOBKU. BMKOPUCTOBYHOUM PO3BMHEHY 3arasibHy cxemy nNobyaoBW Ta AOCNIAMKEHHSA EKOHOMETPUYHUX Mopenen
MHOXWMHHOI perpecii, 6y/10 BCTAHOBNEHO, L0 3a/EXHICTb MiX BigNOBIAHMMU EKOHOMIYHUMK MapamMeTpaMu HaBeLeHOi BuLLe
334a4i € NiHINHOM, NPMYOMY AaHA MOAE/b € AfLEKBATHOI Ta CTAaTUCTUYHO 3HavyLwo. OKpim Toro, 6y/I0 NPOINOCTPOBAHO, WO
3aMNpPONOHOBAHUI ANTOPUTM LOCNILKEHHA €KOHOMETPUYHUX MOAENEN MHOMKUHHOI perpecii € KOHCTPYKTUBHUM Ta 3PYYHUM Y
BUKOPUCTAHHI.
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ECONOMIC-MATHEMATICAL MODELING IS A PROMISING AREA OF APPLIED MATHEMATICS
0. Glushak, S. Semenyaka
Boris Grinchenko Kyiv University, Ukraine
Abstract. In this paper, the need to use mathematical modeling in the study of economic processes and the relevance of
studying the relevant academic disciplines is disclosed. A constructive scheme for constructing and investigating the econometric
model of multiple regression is formulated and justified. Demonstrate basic stages of construction and study multiple regression
model, collection and preliminary processing of statistical data-sheet model parameterization models, check for multicollinearity

2
using step-Hlobera Farrar algorithm, which uses three types of statistical criteria (), 1F-criterion and t-test) adequacy using
correlation coefficients, determination and the mean relative error., heteroskedasticity using -kryteriy, parametric test

Holdfelda-Kvandta, nonparametric test Holdfelda-Kvandta, using autocorrelation Durbin-Watson test, criterion of von Neumann,
non-cyclic correlation coefficient and determination and point interval forecasts. Using the example of a specific task, the
effectiveness of scheme for investigating the econometric model of multiple regression implementation is illustrated.

Key words: economic-mathematical modeling, econometric model, multiple regression, multicollinearity,
heteroskedasticity, autocorrelation.
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