Bunyck 2, 2023 5

EKOHOMIKA

DOI 10.32782/2786-8559/2023-2-1
YK 351.851

Bosiomun Bonogumup Crenanosn4

KaHJU/IaT CKOHOMIYHHUX HayK, JIOICHT,

JIOLIEHT Kad)epU KOMIT FOTEPHUX TEXHOJIOT1H Ta eKOHOMIYHOT KiOEpHETHKH,
HarionansHUI yHIBEPCUTET BOAHOTO TOCTIOAAPCTBA Ta TPUPOJOKOPUCTYBAHHS
ORCID ID: https://orcid.org/0000-0001-8108-0126

MATEMATHUYHE MOJEJTIOBAHHSI YUCEJIBHOCTI
3AKJIAJIIB BUIIIOI OCBITU YKPATHHA

Bemanosneno, wo eimuusuani 3ak1aou_ sumgol oceimu nOCMynoso iHmezpylomocs y cimosutl HayKosuil
npoOCMIp, NPayioionyb 6 ymMosax spocmaiouoi konkypenyii. Cymmesuti 6116 Ha ix KinbKicmb CNpagnic nomen-
YiliHa KITbKiCmb MatiOymHix 3000y6a4is 6uwjoi oceimu — Oakanaspie, mazicmpis, acnipanmis. 3 memoio 0ocii-
0d1CeHHs 3aK1a018 GUUOT 0CBIMIUL 8 AKOCTI 3ANENHCHOT 3MIHHOT MOOeni Y OY10 PO32HSAHY MO NOKA3HUK IX KLIbKOCHI
6 Ykpaini. ¥ sikocmi nOACHIOOYUX 3MIHHUX, 8UX00AHU 3 eKOHOMIYHUX MIPKY8AHb MA MIPKYE8AHb OOCMYNHOCHI
iHhopmayii, Oyno 8I0ibGpaHo NoKasZHUKW: adimypienmu, ynepuie nPutiHami 00 3aKiaoie euwoi oceimu, Guny-
weHo baxanaspie ma mazicmpis;, Kilbkicmov acnipanmis. Buxopucmarno wkany Yedooka O eusHaueHHs
HatOLIbW 83AEMO3ANEHCHUX NOKA3HUKIG. 110 yac mecmysanHs Macugy NOACHIOIYUX 3MIHHUX HA MYIbMUKO-
JiHeapuicmv ma npoyedypu NOKpoKo6o2o 8i000PY NOACHIOIOUUX 3MIHHUX OYI10 USBLEHO HENOBH)Y MYTbIMUKO-
nineapuicmo. Pospaxoeano xoegiyienm xopensyii, wjo mae 3uavenns 0,719. Toomo mooicna cmeepoaicysamu
wo Ha 71,9% Monucauso nosicHumu 3a1excHy 3MiHHY «Kinvkicms 3BO» He3an1elicHor 3MIHHOW0 K X-0C00U,
ynepwe npuiinami 0o 3BO, a na 28,1% inwumu eunaokosumu gaxmopamu. 11io uac euxonanmns cneyughixa-
yii’' ekoHomempuuHoi Oy0 po3enaHymo mooenv bazamopaxkmopHoi peepecii. bByno nposedeno meopemuune
ma cmamucmuyne oOTPYHMYBAHHS eKOHOMEMPUUHOT MoOeNi, NPOBeOeHO MeCmy8aHHL MOOeNl Ha MYIbMUKO-
JHeapHicmb, QYHKYIOHANIbHOL (opmu eKOHOMempUuYHOL MoOeli, 8i00Ip CYyMMEBUX NOACHIOIOUUX 3MIHHUX 00
EKOHOMEMPUUHOI MOOeNi ma 0OPAHO 3 OCHOBY MOOelb MHOMCUHHOL peepecii. TIpoeedeno epaghiunuti ana-
i3 3anuwkis. 3 tmosipuicmio 90% modcHa cmeepodcysamu, wo npu 30inbuleHHi KiibKocmi adimypicHmis
ynepwe nputinamux 0o 3BO na 1000 oci6 minimansne 30invuenns xinvkocmi 3BO 6yoe 0,401 oounuys, a
maxcumanwvhe 0,61 oounuys. Ipu P=95% moocna cmeepoxcysamu, wo npu 30inbuieHni Kinbkocmi abimypi-
enmis ynepute nputinamux 0o 3B0O na 1000 ocio minimansue 36inoutenns kinokocmi 3B0 6yoe 0,39 oounuyp,
a maxcumanvre 0,63 oounuys. 3 timosipuicmio 99% modxcna cmeepodtcysamu, wo npu 30i1bUieHHI KilbKOCHi
abimypienmie ynepwe npuvnsmux 00 3BO na 1000 oci6 minimanshe 30inbuenus xirvkocmi 3BO 6yoe 0,34
00uHuYb, a maxcumanvhe 0,68 oounuyo.

Kntrouosi cnoea: saxnad suwoi oceimu, MOOen08AHHs, CMAMUCIMUKA, THHOPMAYILIHI MexXHON02ll, Kopes-
yis, aBMoKopenayis, npocHO3y8AaHHS.
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MATHEMATICAL MODELING OF THE NUMBER
OF HIGHER EDUCATION INSTITUTIONS IN UKRAINE

In order to study higher education institutions, the number of higher education institutions in Ukraine was
considered as the dependent variable of the model. The following indicators were selected as explanatory
variables, based on economic and information accessibility considerations: applicants admitted to higher edu-
cation institutions for the first time; graduates; and the number of postgraduate students. The Chaddock scale
was used to identify the most interdependent indicators. When testing the array of explanatory variables for
multicollinearity and the procedure of stepwise selection of explanatory variables, incomplete multicollinear-
ity was found. The correlation coefficient was calculated and was 0,719. That is, it can be argued that 71,9%
of the dependent variable «number of higher education institutionsy can be explained by the independent
variable as x-persons admitted to higher education institutions for the first time, and 28,1% by other random
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factors. When performing the econometric specification, a multivariate regression model was considered. The
theoretical and statistical justification of the econometric model was carried out, the model was tested for mul-
ticollinearity, the functional form of the econometric model, the selection of significant explanatory variables
for the econometric model, and the multiple regression model was chosen as the basis. A graphical analysis
of the residuals is carried out. With a 90% probability, it can be stated that with an increase in the number of
applicants admitted to HEIs for the first time by 1000 people, the minimum increase in the number of HEIs will
be 0,401 units, and the maximum 0,61 units. At P=95%, it can be stated that with an increase in the number of
applicants admitted to the HEI for the first time by 1000 people, the minimum increase in the number of HEIs
will be 0,39 units, and the maximum will be 0,63 units. With a probability of 99%, it can be stated that with
an increase in the number of applicants for the first time admitted to the HEI by 1000 people, the minimum

increase in the number of HEIs will be 0,34 units, and the maximum 0,68 units.
Keywords: higher education institution, modeling, statistics, information technology, correlation, autocor-

relation, forecasting.

Beryn. Konkypenrist cepesi OCBITHIX 3aKiajiB €
HOpPMaJIbHUM CTaHOM pPHUHKOBUX MEXaHi3MiB, SIKUH
€ OCHOBOIO JisTIBHOCTI Cy4YacHHX YHIBEPCHTETIB.
Sxmo Ha 3axoni KOHKYpPEHTHI BIZHOCHHHU y cdepi
OCBITH JOCUTH 0OOpe PO3BHHEHI, TO X (POpMyBaHHS
B YkpaiHi smme BinOyBaerbes. [lpu mpoMy KoHKY-
peHIlist BUKOHYE (hyHIaMeHTalbHI (QYHKITIT, SIKI CIIPH-
SIFOTh CTUMYJIFOBAHHIO SIKOCTI OCBITH B LIIJIOMY.

3akiaau Bunoi ocitr (3BO) Ykpainu nmoctynoso
MiIBUILYIOTH CBiii aBTOPHUTET y CBITOBOMY HayKOBO-
OCBITHbOMY IpocTOpi. OCHOBHUMH MOKa3HUKAMH
yemimHaocTi 3BO € rmobanbsHi peiituari. JJocuTts Bax-
JIMBO, IIPU IIbOMY, MaTeMaTUYHE MOAECIIOBAHHS KiJlb-
xocti 3BO Ykpainn.

Marepiaau Ta Metogu. Y mporeci HanucaHHs
CTaTTi 3aCTOCOBAHO METOJH, 5IKi BUKOPUCTOBYIOTHCS
SK Ha EMIIPUYHOMY, TaK 1 HA TEOPETUYHOMY PIBHAX
nociikeHHs. Takok BUKOPHCTAHO CIIOCTEPEKEHHS,
110 J1a€ 3MOTY JOCITiTHUKOBI HE BAABATHCS JIO CYII1Tb-
HOTO JOCTiIKCHHS, OTPUMATH y3arajJbHIO0Ul JaHi,
SIK1 JIO3BOJISIFOTH MTPaBOMIPHO BiZOOpa3sWTH Xapakre-
PHUCTHKH BCi€l CyKYITHOCTI MMPeaMeTiB ab0 SBHIIL.

Pesynbrarun. 3 MeTo0 JOCHTIIKEHHS 3aKiIaiiB
BHIIOI OCBITH B SIKOCTI 3aJIEXKHOI 3MIHHOT MOJIEINi Y
OyJ10 PO3IISIHYTO MOKa3HUK:

y — kinpKicTh 3BO B YkpaiHi.

3a pe3ynpraTaMyd MPOBI3OPHOTO KOPEISIIIIHOTO
aHali3y Ta BUKOPUCTOBYIOUYM METOAM OILIHIOBAHHS
MoJIeTiell Ha OCHOBI KOPEJSLIHHO perpeciiHoro

aHajizy OyJa0 MPUUHATO y SKOCTI 3aJieKHOI 3MIHHOT
obOpatu 3MiHHY «KiTbKicTh 3BO» 3a mepion 3 1990 mo
2019 pik, a y IKOCT1 TOSICHIOIOUNX 3MIHHUX,, BUXOISTIH
3 eKOHOMIYHHX MIipKyBaHb Ta MipKyBaHb IOCTYTI-
HOCTI iH(hopMmartii, Oyro BimiOpaHO MOKA3HUKH:

X — abitypienTwn, ynepie npuitHaTi 10 3BO;

X>— BUITyIIIEHO OakaiaBpiB Ta MaricTpis;

X3 — KUTBKICTB acIipaHTiB.

Ha erami crermdikariii 3a pe3yiasraraMu KOpeJs-
IIITHOTO aHaJIi3y CTATUCTUYHMX TTOKA3HHUKIB IO YKpaiHi
(Bubipka posmipom n=30) OyI10 OTpUMaHO PE3yJIBTaTH,
HaBezieH1 Ha puc. 1. BukopucroByroun mxany Yemmoka
Oy710 BI3HAUCHO HAHOLIBII B3a€EMO3AJICIKHI TOKA3HUKH.

[1ig gac TecTyBaHHS MacWBY MOSCHIOIOYMX 3MiH-
HUX Ha MYJBTHKOJIHEAPHICTh Ta MPOICAYPH TTOKPO-
KOBOTO BiI0OpY TOSICHIOIOUMX 3MIHHUX OYyJI0 BHSIB-
JICHO HE TIOBHY MYJIBTUKOIIHEAPHICTh, OCKIIBKU
BUKOHYETBCA X; > XoKp TakoK Oylo OTpHUMaHO Tij-
TBep/UKEeHHS 3a KputepieM Dimepa F /-3 > Fkr koxHa
MOSICHIOK0YA 3MiHHA € MYJIETHKOJIIHEApHOIO (pHC. 2).

y=34,1894 + 0,0002x, — 0,003x, + 0,011x; + &, (1)

[Ticnst mocaiIOBHOTO BiOOPY 1O TUX MIp MOKHU
IIOKa3HUKU SKOCTI MOZENl IToYalad BIAIIOBigaTH
3arallbHONPUIHATAM BUMOTaM, OIUPAIOYUCHh Ha
pe3yNbTaTH TECTy Ha TeTepPOCKEeNaCTUYHICTh, Mepe-
BIpKH Ha IPUCYTHICTh MYJIBKOJIIHEAPHOCTI, pe3y/bTa-
TiB TecTy Ha ocHOBI VIF-iHaeKcy Ta TOMHIIKY crieny-
¢ikamii 3a Tectom Pem3i Oyno oTpumMaHo HacTymHHN
BUIJISLJ] EKOHOMETPUYHOI MOAE pHC. 3.

Table: CORREL Workfile: VUZ_U:Vuz_uly

[ViewlproclobjectlPrinthameIEd|‘t+f—lCEIIFmtIGrid+,f—ITi'tIeICommentsﬂ‘—-

Correlation

A | B | GC | D | E
1 Y X1 X2 X3
2
3 Y 1.000000 0.848108 0.787012 (.885884
4 X1 0.848108 1.000000 0677359 0.767022
5 X2 0.787012 0.677359 1.000000 0.962164
[ X3 (.885884 0.767022 0.962164 1.000000

Pucynok 1 — Pe3ysabraTn KopeJsiniiiHOro aHaxizy
CTATUCTUYHUX NoKa3HuKiB 3BO

Jicepeno: enacna pospobka suxonana na ocnosi [1]
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=] Equation: EQO0 Workfile: VUZ_U:Vuz_u\ EE

[View[ProcIObjectl [Printhame]Freeze] [EstirnatelForecastIStatSIResidsl

Dependent Variable: ¥
Method: Least Squares
Date: 07/09/22 Time: 13:48
Sample: 1990 2019
Included observations: 30

Variable Coefficient  Std. Error  t-Statistic FProb.

X1 0.000190 6.76E-05 2809153 0.0093

X2 -0.000287 0.000121  -2.370081 0.0255

X3 0.011625 0.002824 4 116715 0.0003

C 34.18042 2517522 1.358058 0.1861
R-squared (0.880580 Mean dependent var 290.9667
Adjusted R-squared (0866812 S.D.dependent var 62 B3557
5S.E. of regression 2293176  Akaike info criterion 8226489
Sum squared resid 13672 51  Schwarz criterion 9413315
Log likelihood -134.3973  Hannan-Qluinn criter. 8286256
F-statistic 6391267 Durbin-Watson stat (0.660202
Prob(F-statistic) (.000000

Pucynok 2 — [TouarkoBuii BapiaHT eKOHOMETPUYHOI MOJei

Lorcepeno: enacna pospobka eukonana Ha ocHogi [1]

ERE

Table: STEPWISE Workfile: VUZ_U:Untitled',
[ViewlProc[Object] [PrintINamel [Edi‘t+,f-1CeIIFmtIGrid+f—ITi‘tlelCommentsﬂ-]

| b | E |
1 |Dependent Variable: Y
2 |Method: Stepwise Regression
3 |Date: 07/09/22 Time: 15:30
4 |Sample: 1990 2019
5 |Included observations: 30
6  |Mumber of always included regressors: 1
7 |Number of search regressors: 1
8 |Selection method: Stepwise forwards
9 |Stopping criterion: p-value forwards/backwards = 0.05/0.05
10
11 Variable Coefficient  Std. Error  t-Statistic  Prob.*
12
13 c 129.8729 19.99935  6.493859 0.0000
14 X 0.000509 6.01E-05 8470296 0.0000
15
16 |R-squared 0.719287 Mean dependent var 290.9667
17 |Adjusted R-squared 0709261 S.D. dependent var 62 83557
18 |SE. of regression 3388106 Akaike info criterion 9947930
19 |Sum squared resid 3214194  Schwarz crterion 10.04134
20 |Log likelihood -147 2190 Hannan-CQuinn criter. 9977814
21 |F-statistic 71.74591  Durbin-Watson stat 0.338957
22  |Prob{F-statistic) 0.000000
23
24 Selection Summary
25
26 |Added X1
27
28  |"MNote: p-values and subsequent tests do not account for stepwise
29 selection.

Pucynok 3 — IlokpokoBuii Bigdip nosicHI0Ol0UMX 3MiHHHX
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OTpuMaHi MOKa3HUKH MOKHA OXapaKTepU3yBaTH
HAacTyIHUM 4yuHOM: R-kBazapar mae 3HauenHs 0,719.
ToOGTO MOXHa cTBEepKYBaTH 110 Ha 71,9% MOXIHBO
MOSICHUTHU 3aJIS)KHY 3MIHHY «KinbKicTh 3BO» Hesa-
JISKHOIO 3MIHHOIO 5K X;-0CO0H, yrepiie NpuiHsTI 10
3BO, a Ha 28,1% iHIIMMHU BUNIAIKOBUMH (haKTOPaMHU.

3 =129,8729 + 0,0005%x, + ¢, )

[lig gac BukoHaHHs crenn(ikaiii eKOHOMETpHY-
HOI Oyl0 pO3MISHYTO MOAENs OararodakTOpHOI
perpecii. Byno mpoBeneHo TeopeTWdHe Ta CTaTHC-
THYHE 00TPYHTYBaHHS €KOHOMETPUYHOI MO, PO-
BEJICHO TECTYBaHHS MOJIEITi Ha MYJIBTHKOTiHEAPHICTb,
(hyHKIIOHANBHOT (OPMH EKOHOMETPUYHOI MOJIeIi,

[E] Graph: KERNEL Workfile: VUZ_U:Untitled\

BiI0Ip CYTTEBUX TOSICHIOIOYUX 3MIHHUX JI0 CKOHO-
METpUYHOI MOJeNi Ta OOpaHO 3a OCHOBY MOJEIb
MHOXXHUHHOI perpecii. [IpoBeneno rpadiunuii anamis
3aJIMNIKIB (puc. 4).

Pesynbratom 4oro Oyia0 OTpUMaHO KPHBY HOp-
MaJIBHOTO PO3MOAUTY Ta TiCTOrpaMmy pO3MOALTY
3aJUILKIB, 0 A€ MOXJIMBICTb Bi3yaJbHO OLIHUTH
ONMM3BKICTh PO3MONUTY 3aJMIIKIB 1O HOPMAaJIbHOIO.
OCKiNbKM p>Q 3aJHUIIKK BiANOBINAIOTH HOPMallb-
HOMY 3aKOHY PO3IIOILITY.

[IpoTecToBaHO B3aNWIIKM Ha TeTEPOCKEIECTHY-
HicTh 3a Tectamu: White, Glejser Ta Breush-Pagan-
Godfrey (puc. 5).

ENEEE >

[ViewlproclobjectlPrintINameIFreezeIOptionsIUpdateIAddTextILinejShadeIRemoveITempIate[Zoom_

RESID
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() Graph: HISTOGRAM Workfile: VUZ_U:Untitled\,

T
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ESREel ="

[ViewIProc[ObjectlPrmtIName[FreezelOpt\'cnslAddTE)ﬁ]L\'ne,v‘ShadeIRemovelTemp\ate[Zcum—

Series: RESID
- Sample 1990 2019
Observations 30
Mean 1.16e-14
Median 12.01330
| Maximum 54 95515
Minimum -69.74416
Std. Dev. 33.29178
Skewness -0.710315
Kurtosis 2.408883
Jarque-Bera 2.959511
’_‘ Probability 0.227693
T T

-70 60 50 -40 -30 -20 -10 O 10 20 30 40 50 60

Pucynok 4 — Pesynbratn Tecty Kapke-bepa nis ycix BapianTiB MogeJti

Joicepeno: enacna pospodka
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Table: BREUSCH Workfile: VUZ_U:Untitled\

E=SE=h

[Vl’ewl Procl Objectl Prl'ntIName * Edit+/—ICeIIFmtI Gr|'d+j—IT|"tIe l Comments+/-
A

C | D | E
1 |Heteroskedasticity Test: Breusch-Pagan-Godfrey
2 |
3 |F-statistic 5575776 Prob. F(1,28) 0.0254
4  |Obs*R-squared 4981963 Prob. Chi-Square(1) 0.0256
5  |Scaled explained S5 3.057167  Prob. Chi-Square(1) 0.0804
6
7
8 |Test Equation:
9 Dependent Variable: RESID"2
10 |Method: Least Squares
11 |Date: 07/09/22 Time: 15:04
12 |Sample: 1990 2019
13 |Included observations: 30
14
15 Variable Coefficient  Std. Error  t-Statistic Prob.
16
17 C 2664.750  709.5692  3.755447  0.0008
18 X1 -0.005037 0002133 -2.361308  0.0254
19
20 |R-squared 0.166065 Mean dependent var 1071.398
21 |Adjusted R-squared 0136282 S.D. dependent var 1293.451
22 |SE. of regression 1202.087 Akaike info criterion 17.08585
23 |Sum squared resid 40460378  Schwarz criterion 17.17926
24 |Log likelihood -254.2877 Hannan-Quinn criter. 17.11573
25 |F-statistic 5575776 Durbin-Watson stat 0675607
26 |Prob(F-statistic) 0.025403
27
Pucynok 5 — Tect bpeyma-Ilarana-I'onagpi
AJIs ycix BapiaHTiB MoaeJti
Licepeno: enacna pospobxa
Pesyabrarn TectiB  bpeyma-Ilarana-Tomadpi Ta Ockinpku  pesynasrar Tecty Jlap6ima — VYot-

BaiiTa m1s ycix BapiaHTiB MOJIEN TeTePOCKEIACTUIHICTE
TIPUCYTHS 3a TecToM [ Jteiizepa BiacyTrs. OTxe, 3a JBOMA
TECTaMH 3 TPHOX BUTIAIKOBI BEIMYIMHA MAIOTh Pi3HY JTHC-
MepCito — MOYKHA CTBEPJPKYBATH PO TE, M0 MOJIENb €
rerepockenacTiaHa. [ToOymoBaHa orineHa MoIeIb 3 (ik-
COBaHUM €()eKTOM Ta € 3 (PIKTHBHOIO 3MiHOFO.

TecTyBaHHS 3aJIUIITKIB HA aBTOKOPEIISIIITO:

DW=0.339

dL=1,352 dU=1,489

4—-dL=2,65 4—-dU=2,51

E] Equation: EQX1 Workfile: VUZ_U:Untitledy,

COHa Ha aBTOKOPEJIAIII0 HE TOMATaE B MPOMIKOK
2,51 < DW < 2,65, oTKe aBTOKOPEIIAIIsI BiACYTHSI.

Tect hpeywa-Ion0¢hpi TakoX MIATBEPIANB BiICYT-
HICTh aBTOKOPEJIAIIi. [HTepBanmy MOBipH AJIs IMapame-
TpiB MoJIEITi 300pakeHo Ha puc. 6.

YacTkoBi KOe]iIli€eHTH eTaCTHYHOCTI Ta CTaHaap-
TH30BaHi KoeiIlieHTH perpecii 300pakeHo Ha puc. 7.

[Ipu 30inpIIcHH] abITYpIEHTIB yIepIne MpHAHS-
tix 10 3BO nHa 1% xinekicts 3BO B cepeanpomy
30impmmTHCS Ha 0,553% (puc. 8).

=

’\.-’l'ewl Procl Objectl Prl'ntI Name I Freeze l Estimate l ForecastI Stats[ Resids_

Coefficient Confidence Intervals
Date: 07/09/22 Time: 21:03
Sample: 1990 2019

Included observations: 30

80% ClI 95% Cl 99% ClI
Variable Coefficient Low High Low High Low High
X1 0.000509 0.000407 0.000612 0000386 0.000632 0000343 0000675
C 1289 8729 9585143 163.8944 88.90614 170.8397 7460950 185.1364

Pucynok 6 — IntepBaJin 10BipH 1J1s1 mapaMeTpiB MoeJi

JDicepeno: enacua pospoora
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3Hauendss nporuo3dy Ha 2020 pik  JIOPIBHIOE
Equation: EQX1 Workfile: VUZ_U:Untitled\ P Y p Aop

[ViewIProcIObjectl PrinthameIFreezelEstimate I Forecastl Statsl Residsl

258 3BO. HuxHs Mexa JOIyCTHMOTO BiIXUIJICHHS BiJT
NPOTHO3Y CTAaHOBHUTH 188, a BepxHs aopiBHIOE 327.

Scaled Coefficients [NepenbavyyBasibHa cuila 3HAXOMUTHCS Ha piBHI 94,6%.

Date: 07/09/22 Time: 21:12
Sample: 1990 2019

BucnoBku. 3 iimosipaicTio 90% MOxHa cTBep-

Included observations: 30 JUKYBATH, IO TP 30UIbIICHH] KITBKOCTI abiTypieHTIB

. — yrepiie npuitaaTux 10 3BO Ha 1000 oci® miHiMabHEe
Standardized  Elasticity . . .
at Means 30uthiieHHsT KinbkocTi 3BO Oyne 0,401 om, a makcu-

Variable Coefficient  Coefficient
MmaneHe 0,61 on. Ilpn P=95% moxHa cTBepmAKyBatH,
X1 0.000509  0.848108 0553650 : P ATy e
c 129,872 HA 0445320 110 TpY 30UIBIICHH] KiIBKOCTI abiTypieHTIB yrepiie

npuiiasTEX 10 3BO Ha 1000 oci® miHimManbHE 3011b-

N —

mienHst kimekocti 3BO Oyne 0,39 on, a makcumaiibHe
0,63 on. 3 iiMOBipHICTIO 99% MOKHA CTBEP/KYBATH, 110
TpH 301IBLICHH] KITBKOCTI aiTypieHTIB yriepiie npHii-
matux 10 3BO na 1000 ocid MiHIMaJIbHE 301IBIIEHHS

Pucynok 7 — HacTkoBi koedinieHTn
€JIACTUYHOCTI Ta CTAHAAPTU30BAHI
KoegiunienTn perpecii

Loicepeno: enacna pospobra kinpkocti 3BO Oyze 0,34 o, a MakcumabeHe 0,68 o1
E] Equation: EQX1 Workfile: VUZ_U::Untitled | — || = || &3
lViewlProcIObjectlPrintINameIFreezelEstimateIForecastlStatsIResids

480
Forecast F
440 + Actual: Y
400 Forecast sample: 1990 2020
Included observations: 31
360 Root Mean Squared Error 3244787
220 | Mean Absolute Error 2724234
Mean Abs. Percent Error 11.28999
280 Theil Inequality Coefiicient 0.054866
Bias Proportion 0.000491
2404 , Variance Proportion 0.075711
200 4 e L Covariance Proportion 0923798
LT Theil U2 Coefficient 1.533451
e . Symmetric MAPE 10.57979
120

T T T T T T T T T T
90 92 94 96 93 00 02 04 06 08 10 12 14 16 18 20

Pucynok 8 — I'pacdix nporHo3Hux 3Ha4yeHb 3aJ1€3KHOI 3MIHHOT Mo/ eJti

JDicepeno: enacua pospoora
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