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Ilopi8HSAHHS (hakmopie 3a cmyneHeM ix 8n/augy

yt — ﬁO +ﬂ1xlt +ﬁ2x2t +... +ﬂk_1xk_1t + gt’t — l,n

PerpecinHi KoemILIEHTM HE MOXHA BUKOPUCTOBYBATH AASl MOPIBHAHHS All DI3HIX
O AKTOPIB.

BMKOPUCTOBYIOTb ABO METOAM.
* NMOPIBHIHHA KOEMILIEHTIB B perpecii BIAHOCHO CTAOHAOQPTU3OBAHMX 3MIHHMX;
* NMOPIBHAHHA KOEMILLIEHTIB EAACTMYHOCTI.



Pezpecist 6i0HoCHO cmaHOapmMu308aHUX 3MIHHUX

V= t=1 — CEPEAHE 3HAYEHH:A 3AAEXKHOI 3MIHHOI,

— CEPEAHE 3HAYEHHS J-I HE3OAEXHOI 3MIHHOI,

— CEPEAHBOKBAAPATUYHE BIAXMAEHHS 30AEXHOI 3MIHHOI,
n-1
n
- \2
(X]t - Xj)
o =Al4L j=1k-1 . .
X; n—1 , d — CEPEAHBOKBOAPATUYHE BIAXMAEHHS J-I HE3AAEXHOT 3MIHHOI,
Y, =1, — 3HAYEHHA CTAHAQPTU3OBAHOI 3AAEXHOI 3MIHHOI B t-MY CNOCTEPEXKEHHI
Gy
- _ XX 1 k1
Xj = t=1nj=1k-1

— 3HAYEeHHA CTOHAODTMBOBOHO'I' j-'l' HE3AAEXHOI 3MIHHOI B t-my CI'IOCTGpG)KeHHi.
X
j



Modeaw 31 cmaHdapmu3po8aHUMU 3MIHHUMU

o« CepeAHE 3HAYEHHS BCIX CTOHAQPTU3OBAHMX AOPIBHIOE
HYAIO — PErpPecis He MICTUTb KOHCTAHTMU:
Yo =B X+ B X teat=1n

o OCKIAbKM CEPEAHBOKBAAPRATUYHI BIAXMAEHHA MAIOTb TI COMI
PO3MIPHOCTI, LLLO | 3MIHHI, CTOHAQPTU3OBAHI 3MIHHI €
OE3P03MIPHMMU BEAUYMHOMM, TO KOEDILIEHTU perpecil
MOXXHQA IHTEPMPETYBATU 9K MIPY BMAMBY HE3AAEXKHMX
3MIHHMX HO 30AEXHY 3MIHHY

. [T N —
p="12 j=1k-1

Oy



Koegiuienmu eaacmuuHocmi

e AAS AOBIABHOT 3AAEXKHOCTI BUAY Y= T (X Xorre o X )
KOEILIEHT EAACTUHHOCTI 3MIHHOI Y BIAHOCHO X; BU3HAYAETHCA K:

o :a”(ln f (X0 Xy 0o X p) _ of X;
’ a(Inx;) X T(X, %101 X )

* AAS MHOXMHHOI pEerpeciti:
A X.

ej :IBJ —= — J ~
Po+ BX+ .+ B X

~ X
Qb0 ej:ﬂjfj
y



IIpukaao

(=] Equation: EQ01  Workfile: CHICKEN::Chicken', - =X (=] Equation: EQ01  Workfile: CHICKEN:Chicken', _ A X
[‘JiewlecIDbjectl [PrintINamEIFreezEl [EstimatelForecast[StatsIResidsl Wiew | Proc| Object | | Print | Name | Freeze | | Estimate | Forecast | 5tats | Resids
Dependent Variable: Y Scaled Coefficients
Method: Least Squares Cate: 10/09M113 Time: 18:06
Date: 10/09M123 Time: 18:07 Sample; 133
Sample:; 133 Included observations: 33

Included observations: 33

Standardized Elasticity

Variable Coefficient Std. Errar t-Statistic Prob. Variahle Coefficient Coefficient at Means

c 31.40959 1.376227 2282297 0.0000 o 31 40950 MA, 0 875436
YD 0.001839 0.000405 4 538711 0.0001 ' - '
FB 0247457 0.070428 3513599 0.0015 zg Sgi;ig? g;ggsgg g;?gg;g
PC -0.819809 0.089305  -81794902 0.0000 PC —D-E*IEIBDEI _D'355¢2? -D.EESEDE

R-squared 0963632 Mean dependentvar 35.87879

Adjusted R-squared 08959870 5.0 dependentwvar 9927763

S.E ofregression 1.988782 Akaike infa criterion 4 326134

Sum squared resid 1147024  Schwarz criterion 4 507529

Log likelinood -67.38122 Hannan-Cuinn criter. 4 387168

F-statistic 2661347 Durbin-Watson stat 0.753630

Frob{F-statistic) 0.000000

www.andriystav.cc.ua



QDiKmue8HI 3MIHHI

e PIKTMBHI, OO BIHAPHI 3MIHHI MOXYTb MPOUMMATU AULLIE ABO
3HA4YeHHA: 0 Ta 1. AKLLLO MeEBHA AKICHA O3HAKA
CMNOCTEPITAETLCA Y AEIKUM MEPIOA HOCY, TO 3HAYEHHS

AIKTMBHOI 3MIHHOI AOPIBHIOE 1, Y MPOTUAEXXHOMY BUMAAKY —

0.

* BUKOPUCTOBYIOTbCH AAT MOAEAIOBAHHS KICHMX O3HAK




HasieHicmb duckpuminauyii e onaami npayi

= o + PX + BoXor + oot BiaXi + BG + &t =10

* A€ Y, — PiBEHb 30POBITHOI MAATH t-TO POBITHUKA,

® X1, Xp, +vvy Xig — GOAKTOPMU, LLLO BMNAMBAIOTb HO PiBEHb 3APOOITHOI
NAQTH, 30er/v\0 KIABKICTb MICSLLIB HOBYOHHS, KIABKICTb DOKIB
po6om HA AOIPMI, KIABKICTb IHO3EMHMX MOB, SKI
BUKOPUCTOBYIOTLCH PODITHMKOM TOLLLO;

1, sxiio t-uif npariBHUK € YOJIOBIKOM,
O; =

0, sixino t-uif npaIiBHUK € KIHKOXO.

* [TicAS OLLIHKM MOAIOHOI MOAEAT AA OOPMYAIOBAHHS KIHLLEBOTO
BUCHOBKY HEOOXIAHO NEPEBIPUTU MNOTE3Y:

Hy: B=0




Bapmicmo xcumaa

Yi = :Bo + Iglxlt + ﬁ2x2t Tt IBk—lxk—lt + /qult + :Bk+1q2t +&,t :ﬁ
* A€ Y;— LLIHO KBOAPATHOIO METPA XUTAQ,

® X1y Xoy «vvy Xy — CDAKTOPMU, LLLO BMAMBAIOTb HA LLIHY KBAPTUPMU,
30KPEMA: TT METPOXK, BIAAOAEHICTb BIA LLEHTPY Y METPAX,
BIAAOAEHICTb BIA HOMBOAMXKYOT CTAHLII METPO Y METPAX,
KIABKICTb KIMHAT, OAQAKOHIB TOLLLO. KPIM LIbOTO PO3TAIHEMO,
HQO 9KOMY MOBEPCI PO3TALLOBAHO KBAPTUPA;

1, sKiIo KBapTHpa po3TalllOBaHa Ha MEPIIOMY MOBEPC, 1, sKIo KBapTUpa po3TalllOBaHA HA OCTAHHHOMY MOBEPCI,
Out = Oat =

0, sKIII0 KBapTHpa PO3TAIIOBaHA HE HA TIEPIIOMY TTOBEPCI. 0, sIK110 KBapTHpa po3TalllOBaHa HE Ha OCTAHHHOMY ITOBEPCI.

H, :{'Bk :?'
Py+1=0.



MooearweaHHS ce30HHOCMI

Yi = :Bo + /81Q1 + ﬂzqz + 183% T &

Vi = By + 6.0, + 5,0, + 505 + B, + &,



DiKkmueHI 3MIHHI 015 K8ApMA,/AbHUX OAHUX

g, =(1,0,0,0,1,0,0,0,1,0,...)
(0,1,0,0,0,1,0,0,0,1,0,...)

J, =

g, =(0,0,1,0,0,0,1,0,0,0,1,0,...)
1 KBOPTAA Yi = Do+ B+ &
2 KBAPTAA Yi = Po + o + &
3 KBOPTAA V. = By + B + &

4 KBAPTAA Ve = Bo + &
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BudizieHHS ce30HHUX KO/1UBAHbL

Equation Estimation

Spedification | Options

Equation spedification

Dependent variable followed by list of regressors induding ARMA
and POL terms, OR an explidt equation like ¥ =c{1)+c(2)*X.

v C ([@seas(l) @seasl?) @seas(3

Estimation settings

Methed: |15 - | east Squares (NLS and ARMA)

sample: 104741 200504

[ 0K J [ CracyeaTu

Equation Estimation

Spedfication lm‘

Equation specification

Dependent variable followed by list of regressors induding ARMA
and POL terms, OR an explicit equation like ¥ =c(1)+c(Z)=X.

y € @seas(l) @seas(?) @seas(3) @trend -

Estimation settings

Method: [LS - Least Sguares (MLS and ARMA) -

Sample: 104701 200504 -

[ Ok ] [ CracyeaTtH

www.andriystav.cc.ua



BudizieHHS ce30HHUX KO/1UBAHbL

(=] Equation: UNTITLED ‘Workfile: MACROMOD:Macromod!, - @ x [Z)Equation: UNTITLED Workfile: MACROMOD::Macromod\ - B8 Xx
[ViewlProchbject] [Print[NameIFreeze] [EstimateIForecastIStatisesids] [ViEWIPFUC[DbJECt] [PrintIName]Freeze] [EStimEtEIFUFECEStIStEtSIRESidS]
Dependent Variable: ¥ Dependent Variable: Y
Method: Least Squares Method: Least Squares
Date: 10/09M3 Time: 18:56 Date: 10/09/13 Time: 18:56
Sample (adjusted). 1947Q1 199904 Sample EEﬂJUSTEU_}i 1847001 1999[15-
Included observations: 212 after adjustments Included observations: 212 after adjustments
YWariable Coefficient Std. Error t-Statistic Prob. Wariable Coefficient Std. Error t-Statistic Prob.
cC 4059.243 270.9226 14.98303 0.0000 c 700.3215 65.86862 10.63210 0.0000
@SEAST) -100.1399 3831424  -0.261365 0.7941 @SEAS(1) -5.964506 7013732  -0.085040 0.9323
@SEAS(Z) -G4. 37526 3831424  -0.168019 0.8GR7 @3EAS(Z) -1.591685 7013147 -0.022696 0.9819
@SEAS(3) -30.88335 3831424  -0.080605 0.9358 @SEAS(3) 0.508438 7012796 0.007250 0.9942
ETREMD{) 31.39179 0.405201 7747205 0.0000
R-squared 0.000365 Mean dependentvar 4010.393
Adjusted R-sgquared -0.014052 S.0. dependentvar 1958.633 R-squared 0966673 Mean dependentvar 4010.393
S.E. ofregression 1072346  Akaike info criterion 18.03052 Adjusted R-squared 0.966028 S5.D. dependentvar 1958.633
Sum squared resid 2.09E+08 Schwarz criterion 18.009385 3.E. ofregression 360.9997  Akaike info criterion 1463883
Log likelihood -1907.235 Hannan-Quinn criter. 18.05612 Sum squared resid 26976408 Schwarz criterion 1471810
F-statistic 0.025345 Durbin-Watson stat 0.001709 Log likelihood -15846.727  Hannan-Quinn criter. 1467083
Prob(F-statistic) 01994532 F-statistic 1501.047  Durbin-Watson stat 0.014419
Prob(F-statistic) 0.000000

www.andriystav.cc.ua



30CMOCYy8AHHS PIKMUBHUX 3MIHHUX

* BUAIAEHHSA CE30HHMX KOAMBOHbD

e HIBEAKOBAOHHS KPM30BUX 9BMLLY

* MOAEAIOBAOHHS 9KICHMX MOKA3HMKIB

e HIBEAIOBAHHSA MPOMNYLLLEHMX 3HAYEHb

o AAG BIATBOPEHHS B MOAEAI BIMAMBY GKICHOTO AOOKTOPA, 9KMM
MOXE MPUMMATH M PIBHIB, AO MOAEAI MOTPIOHO BKAIOYUTH
M-1 AOIKTUBHY 3MIHHY

www.andriystav.cc.ua



CmauioHapHuil npoyec

e BUnaakoBmmM npouec X(t) HA3MBAETLCA CTALLIOHAPHUM,
AKLLLO BCI MOTO IMOBIPHICHI XOPAKTEPUCTUKM HE 3MIHIOKOTLCS
340CcoMm t.



YoMy cmayioHapHicms eaxcausa
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Tecm Ha cmayioHapHICMb

* Y 3AradAbHOMY BMMAAKY MOAEAb 3BOAMMO AO BMAY

AYt =VYia T &
| NEPEBIPIEMO TINOTEIY
H°: =0
H': <0
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bA Seriest ¥ ... E\@

[View]Proc[Objecthroperties] [Prin
[

Last updated: 11/22/... »
1 217
2 221
3 21.9
4 228
5 214
G 244
T 255
3 281
g 2819
10 281
11 302
12 300
13 30.8
14 .2
15 333
16 35.6
17 365
18 367
19 384
20 40.5
21 40.3
22 41.8
23 404
24 407
25 401
26 427
27 44 1
28 46.7
29 50.6
30 501
3 51.6
32 53.0
33 538 -
< >

[ e
[ViewlPrncIDbjectIPrnperties] [Prin

SpreadSheet
Graph...

Descriptive Statistics & Tests
One-Way Tabulation...

Correlogram...

Leng-run Variance...

Unit Root Test...
Breakpoint Unit Root Test...
Variance Ratio Test...

EDS Independence Test...

Forecast Bvaluation...

Label

Vv

Sho

= T TEE

Unit Root Test

Test type
Augmented Dickey-Fuller

Test for unit root in

(®) Level
() 1st difference

() 2nd difference

Indude in test equation
@ Intercept
() Trend and intercept

O MNone

Lag length

(®) Automatic selection:

Schwarz Info Criterion

Maximum lags: | 8

() User spedified: 1

www.andriystav.cc.ua

Cancel

R Series: ¥ Workfile: CHICKEN::Chicken', [ [ (]

[ViewlProclDbjecthroperties] [PrintINameIFreeze] [SamplelGeanSheethraphlStm
Augmented Dickey-Fuller Unit Root Teston Y

Mull Hypothesis: ¥ has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxag=8)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic 0.508713 09844
Test critical values: 1% level -3.653730 —
5% level -2.957110
10% level -2.617434

*Mackinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: DY)

Method: Least Squares

Date: 09/28/20 Time: 15:52

Sample (adjusted). 2 33

Included observations: 32 after adjustments

Variable Coeflicient Std. Error t-Statistic Prob.

Y{-1) 0.012625 0.024318 0508713 0.6147

C 0.557211 0.907015 0614335 0.5436
R-squared 0.008553 Mean dependent var 1.003125
Adjusted R-squared -0.024496 S.D. dependentvar 1.302723
S.E. ofregression 1.318582 Akaike info criterion 3.451452
Sum squared resid 5215874 Schwarz criterion 3.5430861
Log likelihood -A3.22323 Hannan-Cluinn criter. 3481818
F-statistic 0.258789 Durbin-Watson stat 2317387

Prob(F-statistic) 0.614674




IIpukaaod — 2

% = |[= =] RA Series: ¥ Workfile: CHICKEN::Chickenl = ECR<"
[ViewlProclObjecthropertiesl [PrinthameIFreezel [SamplelGeanSheetlGraphlstm [ViewIPmclDbjecthropertiesl [PrinthameIFreeze] [SampIeIGeanSheetlGraphIStal
Augmented Dickey-Fuller Unit Root Teston Y Augmented Dickey-Fuller Unit Root Test on D(Y)

Mull Hypothesis: ¥ has a unit root Null Hypothesis: D{Y) has a unit root
Exogenous: Constant _ Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=8) Lag Length: 0 (Automatic - based on SIC, maxlag=8)
tStatictir Prnh * t_statistic F'I'Ob.*
—— Unit Root Test ®OE
Augn | Augmented Dickey-Fuller test statistic -6.210302 0.0000
Test Test type Test critical values: 1% level -3.661661 —
Augmented Dickey-Fuller w 5% level -2.960411
10% level -2.619160
*Ma Test for unit root in Lag length *MacKinnon (1996) one-sided pvalues.
OLevel ) )
Automatic selection:
(®) 1st difference QirzeEmnT
Augr ) Schwarz Info Criterion Augmented Dickey-Fuller Test Equation
Dep O 2nd difference ) Dependent Variable: DY 2)
Meth Maximurn lags: | 3 Method: Least Squares

Indude in test equation

Date Date: 09/28/20 Time: 15:54

Sam  (®Intercept Sample (adjusted): 3 33

Inclu () Trend and intercept Included observations: 31 after adjustments

— (O User specified: 1 =

O Nane Variable Coeficient  Std. Eror  t-Statistic  Prob.
DY(-1)) -1.138428 0183313 -6.210302  0.0000

) c 1162340 0.302058  3.848093  0.0006

R-squared 0.008553 Mean dependentvar 1.003125 R-squared 0.570802 MWean dependentvar 0.012903

Adjusted R-squared -0.024496 5.D. dependentvar 1.302723 Adjusted R-squared 0556002 S.D.dependentvar 1.994616

S.E. of regression 1.318682  Akaike info criterion 3.451452 S.E. of regression 1.329076  Akaike info criterion 3.469187

Sum squared resid 5215974 Schwarz criterion 3543061 Sum squared resid 91.22888 Schwarz criterion 3.561702

Log likelinood -53.22323 Hannan-Quinn criter. 3481818 Log likelihood -51.77239  Hannan-Quinn criter. 3.499344

F-statistic 0258780 Durbin-Watson stat 2917387 F-statistic 3B8.56785 Durbin-Watson stat 1.957202

Prob(F-statistic) 0.614674 Prob(F-statistic) 0.000001
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Bubip modeneil Ha ocHogl KoegiyieHma
demepMmiHayii

* B OCHOBHOMY, MOPIBHIOEMO CKOPUTOBAHMMN KOEDILLIEHT
AETEPMIHALLL

e BiIH NOOMNOPLIMHUIM KOEILLIEHTY KOPEASLLI.
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Anel

e CTBOPIOETLCA BPAXKEHHS, LLLO BDAM3BKMMN AO HYAT KOEQILLIEHT
KOPEAILII TOBOPUTL MPO TE, LLLO 3B'A3KM MK 3MIHHUMM
HeEMae Ao MaMXKe HEMAE.

ole TyT Il HEMQE.

6 50

O

Y . .::;.@ %%O@’ AAE LLE HE 3aBXAM TCK,
O O € BUHATKM!

0% @l ©

- (X
o

S O .::;.r=ﬂ




Hedouik koegpiyienma kopeasiyii

o KOEXDILLIEHT KOPEASLLIT OLLIHIOE TIABKM AIHIMHMM 3B 930K
3MIHHUX!

* BIH HE NOKA3YE HAIBHICTb HEAIHIMHOTO 3B'43KY!
[o o |

TyT 3B'930K 3MIHHMX
AYXKE CUAbHMM, AAE
o = r=0.00




IIpukaao
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[Ham'amaemo!?

e HEOOXIAHO, LLIOO B 3MIHHMX OYAQ 3HAYHA MIHAMBICTB! AKLLLO
cdoopMyBaATH BUBIPKY 3 OAHOTUIMHMX OCIO, CMOAIBATUCS
BUABMTU TAM KOPEAALLIKO HE BAPTO.

O
0 92 :
O O
Y| o88%° Y o86%
50 00 O o0 2
O 0o P oo Yo
o O r=8 r=0




Bukud
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PiwenHsa npo 3asnexcHicmb

e Koeo

DILLIEHT KOPEASLLIT - MTAPAMETP BMOIPKM.

OCHOBI CYAMTU MPO MOMYAALLIT?

e [1DOCTO AMBAFYMCH HA KOE(

12 4 12 4

10

=
=

8
6 4
4

T T T T ] T
4 6 B8 10 12 14 16 18
%1

T T T T
4 6 B 10 12 14 16 18
%3

o
-

y4

10 1

12

8
6
4

DILLIEHT - HI.

P -
@ B &
A L i
L 2
B e r

O AYOLD

- o =]
1

T L T L
8 10 12 14 16 18
%2

’ W{k/\é\/‘tzarirfj riykstdt.cc.ua

Y4 MOXKHQ HA MOTO

KopeAdLis Mixx
3MIHHMMMU BCIOAM
r=0.816
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