lN'ypy4 HapxXuHU nporHo3snaiw 6ynuya
3KOHOMETPUK TaxJInus HaTuxKanapm

1.T'ypy4 HapXx NpOrHosu.

pryq HapPXUHUHT aacTtnabku NMPOrHO3 HAaTUMXXanapwu.:

IIporHos aaBpu IIporHos Kyiim yerapa | IOKopu yerapa
AunBapsb (2025) 18004.14 17417.07 18591.21
deBpasb (2025) 17954.63 17270.59 18638.61
MapT (2025) 17974.79 17259.32 18690.27
Anpenb (2025) 18036.67 17310.26 18763.07
Maii (2025) 18123.47 17393.21 18853.74

Kynnga TaxsavnnapHUHL

mMabnymoTnap 6epunaaw.

1.1 Bakr katopnapwu (TS line).
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- Tpena: Npaduk roKopura nyHanraH TpeHgHU KypcaTtmokaa, by Taxnunga
TpeHAHW onnb Tawnalw KM aHUK MOAeNnaLUTUPULL OpKann amanra OLWMpUnuLIn

kepak.




-Yeuw paspnapwm: MpadvkaaH KypuHnG Typubavku, aipum gaspnapaa
Hapxnap Te3 ycraH (macanaH, 2022 GunHuHe anpersb otudaH 2023 UurnHuHe
ceHmMsbpb oluzaya).

1.2 MabnymoTnap KaTopJflapMHUHT CTalUOHaPSIUITMHU TEKLUUPULL.

['ypyd Hapxu BaKT KaTOpMapuHWHI cTauuoHapnurn KeHrantupwunraH
Ouken-®ynnep (Augmented Dickey-Fuller /ADF) Tectn éppnamuaa
Tekwunpunauw.

KeckuH y3rapuw (apend / drift) Ba 6upruHumn gapaxanu cdapk opkanu
CTauMOHaPJSIMKHU TeKLUMPULL

TectnapHuHr “Gupnuk ysarm’ra aranurm  (unit-root) kaTopnapHWHC
HOCTaUNOHaPIIUINHU KypcaTraHu cababnn, OMpUHYM MapTa
andpdepeHcnannawaad cyHr ADF tectn amanra owmpungmw.

{HO: MabJyMOTJIap GUPUHYM Japaxkaau GpapKy TpeHAra HUCbaTaH CTalMoHap 3Mac
H 4: MabayMOT/Iap OUPHUHYM Japaxkaiu ¢apKyd TpeH/Ara HUcbaTaH cTanydoHap

MabnymoTtnap ouvpuHuM gapaxanu apkn (Hapxmiap 6upuH4u dapaxkasnu
¢hapku) TpeHara HACOaTaH cTauMoHapAnrin aHnKNaHau.

1.3Typy4 HapxuHuHr AR Ba MA kypcaTtkuunapu: PACF Ba ACF.
AR Ba MA xagnapuHu aHuknaw y4yH PACF Ba ACF rpadoumknapu xocun
KUNUHOMN.

2-rpachuk. Typy4y HapxuHuHr PACF (KkMmcmaH aBToOKoppensauus
¢dyHkumusicu) Ba ACF (aBTokoppenauusa yHKunscu) rpacpuri.

I'ypyu mapxu (1 kr) PACF I'ypyu napxu (1 kr) ACF
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By epoa n 1 raBa Kk 3 Ba 0 ra TeHr Oynuwun MyMKUHIIUIN KYPUHMOKAA.
Maskyp KypcaTKUYNapHWHI Xakukatra Mocniumrm pacmui  Tectnap 6wunaH
TeKwmpunagu.

1.3.2 MoaenHun TaHnauw

<arimasel> oynpyfu AIC / SIC PACF acocnga AR Ba MA xagnapuHUHP
SHT XN KOMBUHaAUUACK aHUKNaHAWN.



<arimasel> DyNpYFUHUHI HaTWXanapu:
Max LLF: AR(2) MA(2)
Min AIC: AR(1) MA(0)
Min SIC: AR(1) MA(0)

ARIMA (1,1,0) mogenn aHr nact AIC (1528.366) Ba SIC (1533.711)
KMMMaTnapwura ara.

MopoenHun TaHnaw Hyktam HasapugaHd, (1;1;0) anr nact AIC Ba SIC Hu
Taknug KunraHnuru cadtabnun 1-Homson 6ynuwmn mymkuH. WyHunHrgek, (2,1,2)
Xam KYpnb YNKNImMLLnN MyMKUH.

1) (1;1;0).
2) (2,1,2).

1.4. Mogenb AnarHoCTUKacH.

Kynuparunap amanra owuvpungu:

1) ARIMA (1;1;0) Ba (2;1;2);

2) ®apKknapHUHT KONAUK KUMMaTapyuHU TOMULL;

3) bapkapopnukHn Tekwmpuw (White noise check);

4) ARIMAHUHI 6apKapopnuvK WapTUHN TEKLLMPULL.

1.4.2 ARIMA (1;1;0) yuyH mogernb anarHocTuKacu

Konauknap aHnknangm xamaa ynapHUHr KMckada MabSlyMOoTy Ty3unau:
- predict drice_err, resid;

- sum drice_err.

3-rpachuk. ARIMA (1;1;0) yuyH KongukKnapHUHI BakT KEeTMa-KeTAMru YN3nFn
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NMopTtmaHTO (Portmanteau) Tectu amanra owmMpunau:

{HO: KOJIAUKJIap OK LLUOBKWUH
H ,: KonaukJap "oK IOBKHAH" aMac

Hon runotesa (Null hypothesis) pag atunmaan xamga KoOnauknap ok
LLOBKWH (White noise) akaHrn xyrnoca KUnuHau.

1.4.3 ARIMA (2;1;2) y4yyH moaenb AnarHoctmkacu

Konavknap aHvknaHam xamaa yrapHUHE KUckada MabilyMOTU Ty3unaw:
- predict drice_err, resid;

- sum drice_err.

4-rpachmk. ARIMA (2;1;2) yuyH KOonavKnapHUHr BaKT KE€TMa-KeTnnuru Yn3neu
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Hon runotesa (Null hypothesis) pag atunmaom xamga konguknap ok
LWOBKMH (White noise) akaHnMrn xynoca KunmHau.



1.5. TaHnaHma acocuga nporHo3natu.

MoAeNHUHr TYFpM MWNaLWNHU TEeKWMpULW Makcaanga TaHnaHMa acocuaa
nporHo3nap amanra owupunanm (ymeadH ounapea HucbamaH). Kynuparu
Mmoaennap Kypub unkungu: (1;1;0) Ba (2;1;2)

1-xxapgBan. ARIMA (1;1;0) Ba (2;1;2) y4yH TaHnaHMa acocmaa nporHos

ARIMA (1;1;0) ARIMA (2;1;2)

Aasp | ape | MPow0s | itan, | uerapa| Aes | faoy | Meomos | g | erap
2024m5 19123.8 | 18864.59 | 18270.15 | 19459.02| 2024m5 | 19123.8 | 18800.21 | 18210.86 | 19389.57
2024m6 19182.5 | 18965.16 | 18370.72 | 19559.6 | 2024m6 | 191825 | 18841.52 | 18252.16 | 19430.87
2024m7 19318.4 | 19086.04 | 18491.61 | 19680.48| 2024m7 | 19318.4 | 18902.16 18312.8 | 19491.51
2024m8 19418.4 | 19218.68 | 18624.25 | 19813.12| 2024m8 | 19418.4 | 18978.47 | 18389.12 | 19567.82
2024m9 19552.25 | 19358.13 | 18763.69 | 19952.56| 2024m9 | 19552.25 | 19067.47 | 18478.12 | 19656.82
2024m10 19143.5 19501.5 | 18907.07 | 20095.94| 2024m10 | 19143.5 | 19166.76 | 18577.41 | 19756.11

ARIMA (1;1;0) Ba (2;1;2) mogennapu acocuaa TaHnaHMma 6ynnya amanra
oLMpuraH nporHosnap mkobui HaTwkanapHu Kypcatau. Maskyp mogennap
95% uLwWOoHY MHTepBanu goupacuga Ty3usiraH NporHosnapaa XaTonukka uyn
Kynmagm.

Ly cababnu, nkkana moaenb opkanu xam nNporHo3napHu 4aBoM aTTUpULL
MYMKUH xucobrnaHagn. bupok, <arimasel> OynpyFun opkanu yTkasunrat
Taxnunnap Hatwkacuga ARIMA (1;1;0) mogenn 1-Hom3og cudpatmaa Taknud
aTunraHnurn cababnn, pean nporHosnap ARIMA (1;1;0) moaenu opkanu
AaBOM 3TTUpUNAaM.

1.6. TaHnaHMagaH Tawkapu (peasn) nporHo3snatu.
ARIMA (1;1;0) mogenn 6unaH rypyy HapxvHu AMHaAMUK NPOrHo3naLw:

- arima(1;1;0) 6ynpyfun 6GmunaH NporHo3 amarnra owMpunan.



5-rpachumk.
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10000 15000 20000
1 I 1

5000

Amanpga Ba mopgenb Oyumya rypyd HapxXuHUHr 95%

2016ml 2018ml

T

2020m1

Oiinap

2022ml

2024ml

2026ml

Kyitn nporuno3/FOxopu nporuos
y prediction, dyn(tm(2025ml))
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2-xapBan. NporHos KMumaTnapm

IIporHos gaspu IIporuos Kyiiu yerapa l‘iﬁgg:
AuBapsb (2025) 18004.14 17417.07 18591.21
deBpasb (2025) 17954.6 17270.59 18638.61
MaprT (2025) 17974.79 17259.3 18690.27
Anpenb (2025) 18036.67 17310.26 18763.07
Maii (2025) 18123.47 17393.2 18853.74




Unosanap
2.1.1 'ypy Hapxu ADF TecTn.

{HO: has unit root
H 4:no unit root

dfuller Rice, trend regress
Dickey—Fuller test for unit root Humber of obs = 107
Interpolated Dickey-Fuller
Test 1% Critical 5% Critical 10% Critical
Statistic Value YValue Value
Zit) -1.301 -4.038 -3.449 -3.149
MacKinnon approximate p-value for Z(t) = 0.8877
D.Rice Coef. S5td. Err. T P>lt] [95% Conf. Imterwvall]
Rice
Ll1. —.0240257 .0184696 -1.30 0.196 -.0D606515 0126001
_trend 4.835443 3.033834 1.59 0.114 -1.180764 10.85165
_consg 108.8165 79.53613 1.37 0.174 -48.90663 266.5396

KaTtopnap ctauynoHap amac.
2.1.2 Typy4 Hapxu dapknapu CTaLlMOHAPIIUIMHU TEKWMNPULL — KECKUH
y3rapuuw (gpewnd / drift) opkanu.
{H o0: HapXJiap/ia KeCKUH y3rapui (Ky4uii) UK,
H ,: HapxJlap/ia KECKHMH y3rapuiil (Ky4uIi) 60p
dfuller Bice, drift regress

Dickey—-Fuller test for unit root HNumber of obs = 107

Z(t) has t-distribution

Test 1% Critical 5% Critical 10% Critical
Statistic Value Value Value
Zit) 0.435 -2.362 -1.659 -1.290
p-value for Z(t) = 0.6679
D.Rice Coef. S5td. Err. t P=|t| [55% Conf. Imterwvall]
Rice
L1. .0031284 .0DT71844 0.44 D.664 -.0111169 .0173736

_cons 100.9304 T79.96222 1.26 0.210 -57.619595 259.4807




KecknH y3rapuw (apend / drift) aHuknanmagw.

2.1.3 Typy4y Hapxu apKUHUHI CTaALMOHAPSIUIMHU TEeKLWUPULL-BaKT
TPEeHAaM.

{HO: HapxJiap ¢apKjaapu TPeH/ CTalMoOHap aMac
H ,: Hapxuiap papKJapu TpeH/[ CTalluoHap

dfunller d.Rice, regress
Dickey—Fuller test for unit root HNumkber of obs = 106

Interpolated Dickey-Fuller

Test 1% Critical 5% Critical 10% Critical
Statistic Value Values Value
Z(t) -5.012 -3.508 -2.890 -2.580
MacHinnon approximate p-value for Z(t) = 0.0000
D2 .Rice Coef. S5td. Err. t P>|t| [95% Conf. Interwvall
Rice
LD. -.3968898 .0791928 -5.01 0.000 -.5539322 -.2398474
_cons 50.51221 31.4197 1.61 0.111 -11.79424 112.8187

2.1.4 T'ypyy Hapxu 6ynnya ARIMASEL HaTtuxanapw.

arimasel d.Rice, ar(2) ma(2)
Modell: AR(OD) MA({1)
Model2: AR(O0) MA(2)
Model3: AR(1) MA(D)
Modeld: AR(1) MA(1l)
ModelS: AR(1) MA(2)
Model6: AR(2) MA(D)
Model7: AR(2) MA(1)
Model8: AR (2) MA(2)

LR MR Hparm LLF AIC SIC
Modell o 1 2 -T768.3762 1540.752 1546.098
Model2 3] 2 3 -T764.4121 1534.824 1542 .843
Model3 1 0 2 -T762.1829 1528.366 1533.711
Model4 1 1 3 -762.0431 1530.086 1538.105
Models 1 2 4 -761.4071 1530.814 1541.506
HModelée 2 y] 3 -T762.0851 1530.17 1538.189
Model7 2 1 4 -T761.6057 1531.211 1541.903
Models 2 2 5 -T76l.3962 1532.752 1546.157

Max LLF: Model 8
Min ATC: Model 3
Min S5IC: Model 3



2.1.6 ARIMA (1;1;0) yuyH moaenb AnarHOCTUKacCH.
2.1.6.1 ARIMA (1;1;0) mogenu (rypy4 HapXxu y4yH)

. arima d.Riece, arima(l,1,0) nolog

LEIMIE regression

Sample: 2016m3 — 2024mil2 HNumber of obs = 106
Wald chiZz (1) = 18.15
Log likelihood = -763.6133 Prok > chi2 = 0O.0000
OPG
D2 .Rice Coef. S5td. Err. z Bxlz| [95% Conf. Imterwvall]
Rice
_cons -4.095148 34.37262 -0.12 0.505 -T1.46424 63.27394
ADRMPA
ar
L1. —-.2398705 0563105 -4.26 0.000 -.3502371 -.12%5039
J3igma 325.2789 5.947819 32.70 0O.000 305.7815 344 .7762

Hote: The test of the wvariance against zero is one sided, and the two-sided
confidence interwval is truncated at zZero.

2.1.6.2 MNMoptmaHTto (Portmanteau) tectn éppamupaa ARIMA (1;1;0)
Moaenaaru rypyd Hapxnapu konauknapu “ok WOBKUH” (white noise)
3KaHNIUIMHU TEKLUNPULLN

{HO: KOJIJUKJIapH “oK mOBKUH" (white noise)
H ,: xonukiapu “oK moBKUH” (white noise) amac

wntestg dRice err

Fortmanteau test for white noise

Portmanteau (Q) statistic = 28.7865
Prob > chiZ (40) 0.95063

Hon runotesa (Null hypothesis) pag atunmagm xamga konguknap “ok
LLOBKWNH” (White noise) akaHnuru xynoca KUnuHau.



2.1.6.3 ARIMA (1;1;0) yuyH Aroot TecTtu

Eigenvalue stability condition
Eigenvalue Modulus
-.,2398703 23987

A1l the eigenvalues lie inside the umit circle.
AR parameters satisfy stability condition.

Imaginary
0
L

Inverse roots of AR polynomial

2.1.7 ARIMA (2;1;2) yuyH moaenb AnarHoCTUKacH.
2.1.7.1 ARIMA (2;1;2) moaenu (rypy4 Hapxu y4yH)

arima d.Rice,

ARTMA regression

arima(2,1,2) nolog

Sanmple: 2016m3 - 2024ml2 Humber of obs = 106
Wald chiz2(4) = 38.04
Log likelihood = -757.6645 Prok > chil2 = 0.0000
CPG
D2 .Rice Coef. S5td. Err. z Bx|=z| [85% Conf. Imterwvall]
Rice
_cons -2.140948 15.57067 -0.14 0.891 -32.6589 28.377
ARMA
ar
Ll. -.3150%986 1.228504 -0.26 0.7986 -2,722923 2,.092726
L2 2672925 L.6157204 0.43 0.664 -.9394973 1.474082
ma
Ll. -.0630752 1.217234 -0.05 0.959 -2,448811 2,322661
L2 -.5923223 .9354391 -0.63 0.527 -2.,425749 1.241105
fsigma 306.9518 11.13146 27.58 0.000 285.1345 328.7691
Hote: The test of the wariance against zero is one sided, and the two-sided

confidence interval is truncated at zero.




2.1.7.2 NMoptmaHTto (Portmanteau) tectn épaammpa ARIMA (2;1;2)

Mogengaru rypyd Hapxnapu Konguknapu “ok woBKuH” (white
3KaHNIUIMHU TeKLUNPULLN

{HO: KOJIAUKJapH “oK moBKUH" (white noise)
H ,: xosaukaapu “oK moBKUH" (white noise) amac

. wntestg dRice err

Portmanteau test for white noise

Portmanteau (Q) statistic = 15.4759
Prob > chiZ (40) 0.9998

noise)

Hon runotesa (Null hypothesis) pag atunmagn xamga konguknap “ok

LWOBKMH” (White noise) akaHnuru xynoca KunnHauw.
2.1.7.3 ARIMA (2;1;2) yuyH Aroot TecTu

. estat arcots .
Inverse roots of ARMA polynomials
Eigenvalue stability condition 7

Eigenvalue Modulus

N
—-. 6980249 . 698025
. 3829269 . 382927

211 the eigenwvalues lie inside the unit circle.
AR parameters satisfy stability condition.

Imaginary
0

Eigenvalue stability condition

Ne)
Eigenvalue Modulus
- 8018083 .B01808 iy : i ” : ;
-.7387331 .T38733 1 i ) 5 1
Real

All the eigenwvalues lie inside the unit circle.

) : cy i o ® ARroots O MA roots
M parameters satisfy invertibility condition.




