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Abstract

The research discusses a problem that imposed itself not only on the Egyptian economy, but also on the
global economy, where high inflation rates affect individuals, institutions, and even governments
worldwide, which prompted the researcher to formulate the research problem in an attempt to reach the
extent of the impact of the successive rise in the interest rate in curbing inflation in Egypt. The research
assumed that the interest rate is an important determinant of inflation in Egypt, but it is not a sufficient
condition for treating the problem of inflation in Egypt. Therefore, other tools can be relied upon in parallel
with the use of the interest rate to treat the problem of inflation. The researcher used the deductive approach
and the inductive approach, based on World Bank data for the period from 1990 to 2022, and using the E-
VIEWS program. The research concluded that inflation in Egypt is imported inflation due to the
devaluation of the local currency against other currencies, recovery measures from the Corona pandemic,
and the Russian invasion of Ukraine. The standard analysis showed that raising the interest rate helps treat
inflation by only about 30% of the problem. The research recommended that there be measures taken in
parallel with the interest rate rise, such as linking the exchange rate to a basket of major currencies,
continuing to reduce energy subsidies, and striving hard towards increasing Egyptian exports and reducing
imports to reduce the deficit in the trade balance, coordination between monetary policy and fiscal policy
so that the goal of increasing economic growth can be achieved by using the deficit financing policy
without the occurrence of monetary problems.
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Akaike Information Criteria (top 20 models)

.64
.
TOT 7T
.60 T T i i | i i
I
. I i | | i i |
. T : | ! | | | ! |
i i i i
.56 . - 1 T I i I : I i I | ! I
i ! ! | ! | I | | I I | ! |
| | | I | | | i i | ! I | !
| | | | | |
.52 . | : : : : | : : : | | | : |
i i i i i i i
. . v i i : : | : i I : : I i i : I
R S S T R N A R A N SN T NN N B
.48 I : ! i i i I I | : i I : I i i i I I
| | | | | I
T | ! ! | | | | I ! I | i I I | i | | |
i i | ! i i i : : | : i i : : i i | i i
. a4 1 ' . ! 1 I 1 H I I I i ' I 1
o Lo Lrn = Lo oo Lo oo o o~ o = Lo o~ Lo o o~ Lo Lo [<5]
D D D P [<%) [<5) D D D [<5) [<5) P D [=<5) D [<5) [<5) [<5) D -3
-3 -3 -3 = = = -3 -3 -3 = = = -3 -1 -3 s = = -1 (=)
= =2 =2 =2 =2 2 2 =2 22222222222 -=

Model641: ARDL(1, 1, 3, 3, 3)
Model581: ARDL(1, 2, 3, 2, 3)
Model517: ARDL(1, 3, 3, 2, 3)
Model645: ARDL(1, 1, 3, 2, 3)
Model577: ARDL(1, 2, 3, 3, 3)
Model385: ARDL(2, 1, 3, 3, 3)
Model513: ARDL(1, 3, 3, 3, 3)
Model325: ARDL(2, 2, 3, 2, 3)
Model321: ARDL(2, 2, 3, 3, 3)
Model261: ARDL(2, 3, 3, 2, 3)
Model389: ARDL(2, 1, 3, 2, 3)
Modell29: ARDL(3, 1, 3, 3, 3)
Model520: ARDL(1, 3, 3, 2, 0)
Model264: ARDL(2, 3, 3, 2, 0)
Model515: ARDL(1, 3, 3, 3, 1)
Model257: ARDL(2, 3, 3, 3, 3)
Model263: ARDL(2, 3, 3, 2, 1)
Model516: ARDL(1, 3, 3, 3, 0)
Model519: ARDL(1, 3, 3, 2, 1)
Model69: ARDL(3, 2, 3, 2, 3)

E-viewsg=bi » aladdiuly Cald) dae) (e : jdad)

Al gghadl) 2.1.25
chlad)l DA (e zigadll lpaia o (Co-integration) & péadl JalKall Lals il sa lad)
de;j\

(Bounds Tests ) agaall cjlisl
Gl i) aaall st g AIC Jlaal dad Ji Luld e JiY) cladyl il de aaa
W) datye sl 06S5 Y S AP sl e o) il Al chyssdin, m slay)
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=il s, Akaike information criteria AIC sael aladial Sy oulal) &l (56 ofy Llalas
(S Lo Ji AIC e Jany 3 z3salll Hlad) & bl (e 220 z3gaill il elad) culjé &
Cyslad Cua 7.491874 <y Statistic-F ddlasy) dedll of kel 2 a8 Jpaall DA (e Laadly
% lgswe xe el dnad @ Gdy L ey cbldly Laall o agaal)

bl cibaia n JaY) Alish Ll ABle agag o 35 Laidl) odag (Alil) il Jods

2 ady Jg>
F-Bounds Test Laial

F-Bounds Test Null Hypothesis: No levels relationship
Test Statistic Value Signif. 1(0) I(1)
Asymptotic:
n=1000
F-statistic 7.491874 10% 1.9 3.01
k 4 5% 2.26 3.48
2.5% 2.62 3.9
1% 3.07 4.44
Finite
Sample:
Actual Sample Size 29 n=35
10% -1 -1
5% -1 -1
1% -1 -1
Finite
Sample:
n=30
10% 1 1
5% -1 -1
1% -1 -1

E-viewsgabiz aladiuly Gald) slas) ¢a 3 jsaall

daghll Ja¥) B ABal) afi 2.2.5

llyg sganll jlial dlslen o dishall Ja¥) Clades Gles Gl e daghall Ja¥) 3 a8a))
(1) =0.978407- ladll moneai dales cuilSy il JalSall Grals dmg (e 2SI e
Jalae daid Jayd 3ia3 gl Luall (o o duginay Al el Jaal) il caaiadl 3 «CointEq
) Alls gas Bagal) Aoy O im L sa «Ja) Alish A5)5 A 9ag 35 Laa (Ladl) s
Jad e Pla b 2y ¢ %97.8 o (salai@Y] saill Y el
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(sl (g mall jsie sliiul %5 digine (Griea digine CBlalaall paen o 3 28y Joaall (e Bl
52l Jaee 3 %1 lajlae 5L o) as 589 -1.531844 LN_X1 sl 53l jew Jalaa IS
e Jara dalae o)) LS ((grina 325 %-1.531844 sk pdomill <V ame (aliail ) (g3 udal
by ) ok O sei Jae 8 %1 Wlsie B2l of e sas 4.614850 LN_X2 \<ul
2 e At gl Gagyeall Jelie OIS WS cgpine 5o %4.614850 lahes adaill aes
L) G s @l gl dalae & %1 Wlsie s3b) o) e say 0.399635 LN_X3
o) Cayall e dalae OIS Dpaly (ggina x4l V) % 0.399635 laiar adaill C¥aee
L) ) 53 ean¥) Cipall jaw alaa & %1 Wlaie 8L of e Lo 0.812249 LN_XA4
-Syie 585 % 0.812249 ria adnll ci¥aea

3 a8 Jdo>

Ja¥) Jugh g 3gail

Levels Equation
Case 1: No Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
LN_X1 -1.531844 0.381514 -4.015168 0.0013
LN_X2 4.614850 0.980163 4.708245 0.0003
LN_X3 0.399635 0.388934 1.027514 0.3216
LN_X4 0.812249 0.305417 2.659474 0.0187

EC = LN_Y - (-1.5318*LN_X1 + 4.6148*LN_X2 + 0.3996*LN_X3 + 0.8122
*LN_X4)
E-viewsg=bij aladialy Cald) slas) e 1 jsaall
PCETTYEN
Sashall Ja¥) A ABal)
Levels Equation
Case 2: Restricted Constant and No Trend

Prob. t-Statistic Std. Error Coefficient Variable
0.0202 -2.457549 0.295859 -0.727087 X1
0.0000 7.386921 1.748245 12.91415 C

EC =Y - (-0.7271*X1 + 12.9141)

E-viewsgabiz aladiuly Gl slae) ¢a 3 jsaall
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Null Hypothesis: Y has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=8)

Prob.* t-Statistic

0.0326  -3.151585 Augmented Dickey-Fuller test statistic

-3.653730 1% level Test critical values:
-2.957110 5% level
-2.617434 10% level

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(Y)
Method: Least Squares
Date: 01/22/23 Time: 22:15
Sample (adjusted): 1991 2022
Included observations: 32 after adjustments

Prob. t-Statistic Std. Error Coefficient Variable

0.0037  -3.151585 0.165444 -0.521412 Y(-1)

0.0096 2.765053 1.897000 5.245305 C
0.101250 Mean dependent var 0.248732R-squared
6.206478 S.D. dependent var 0.223690Adjusted R-squared
6.296323 Akaike info criterion 5.468433S.E. of regression
6.387931 Schwarz criterion 897.1127Sum squared resid
6.326688 Hannan-Quinn criter. -98.74116Log likelihood
1.823563 Durbin-Watson stat 9.932491F-statistic

0.003668Prob(F-statistic)

Null Hypothesis: X1 has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=8)

Prob.* t-Statistic

0.0466  -2.990106 Augmented Dickey-Fuller test statistic

-3.653730 1% level Test critical values:
-2.957110 5% level
-2.617434 10% level

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(X1)
Method: Least Squares
Date: 01/22/23 Time: 22:20
Sample (adjusted): 1991 2022
Included observations: 32 after adjustments

Prob. t-Statistic Std. Error Coefficient Variable
0.0055 -2.990106 0.152570 -0.456200 X1(-1)
0.0398 2.148869 0.887278 1.906645 C
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0.153125 Mean dependent var 0.229599R-squared
4.221526 S.D. dependent var 0.203918Adjusted R-squared
5.550678 Akaike info criterion 3.766589S.E. of regression
5.642287 Schwarz criterion 425.6158Sum squared resid
5.581044 Hannan-Quinn criter. -86.81085Log likelihood
2.174656 Durbin-Watson stat 8.940735F-statistic

0.005526Prob(F-statistic)

Null Hypothesis: D(X3) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: O (Automatic - based on SIC, maxlag==8)

Prob.* t-Statistic

0.0079  -4.384272 Augmented Dickey-Fuller test statistic

-4.284580 1% level Test critical values:
-3.562882 5% level
-3.215267 10% level

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(X3,2)
Method: Least Squares
Date: 01/22/23 Time: 22:23
Sample (adjusted): 1992 2022
Included observations: 31 after adjustments

Prob. t-Statistic Std. Error Coefficient Variable
0.0001  -4.384272 0.185889 -0.814988 D(X3(-1))
0.7393  -0.336044 2.271243 -0.763238 C

0.6894 0.403791 0.118255 0.047750 @TREND("1990")

0.051935 Mean dependent var 0.407717R-squared
7.386800 S.D. dependent var 0.365411Adjusted R-squared
6.474254 Akaike info criterion 5.884405S.E. of regression
6.613027 Schwarz criterion 969.5343Sum squared resid
6.519491 Hannan-Quinn criter. -97.35094Log likelihood
1.919363 Durbin-Watson stat 9.637348F-statistic

0.000654Prob(F-statistic)

Null Hypothesis: D(X4) has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=8)

Prob.* t-Statistic

0.0049  -2.919816 Augmented Dickey-Fuller test statistic

-2.641672 1% level Test critical values:
-1.952066 5% level
-1.610400 10% level

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(X4,2)
Method: Least Squares
Date: 01/22/23 Time: 22:25
Sample (adjusted): 1992 2022
Included observations: 31 after adjustments
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Prob. t-Statistic Std. Error  Coefficient Variable

0.0066 -2.919816 0.212772 -0.621256 D(X4(-1))
0.193226 Mean dependent var 0.214024R-squared
2.033194 S.D. dependent var 0.214024Adjusted R-squared
4.047990 Akaike info criterion 1.802534S.E. of regression
4.094248 Schwarz criterion 97.47383Sum squared resid
4.063069 Hannan-Quinn criter. -61.74384Log likelihood

1.605412Durbin-Watson stat

Null Hypothesis: D(LN_Y) has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=7)

Prob.*

t-Statistic

0.0000

-6.010975 Augmented Dickey-Fuller test statistic

-2.644302
-1.952473
-1.610211

1% level Test critical values:
5% level
10% level

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LN_Y,2)
Method: Least Squares

Date: 01/26/23 Time: 11:18

Sample (adjusted): 3 32
Included observations: 30 after adjustments

Prob. t-Statistic Std. Error Coefficient Variable

0.0000 -6.010975 0.184248 -1.107508 D(LN_Y(-1))
-0.004165 Mean dependent var 0.554733R-squared
0.698218 S.D. dependent var 0.554733Adjusted R-squared
1.343113 Akaike info criterion 0.465909S.E. of regression
1.389819 Schwarz criterion 6.295066Sum squared resid
1.358054 Hannan-Quinn criter. -19.14669L og likelihood

1.951443Durbin-Watson stat

Null Hypothesis: LN_X1 has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=7)

Prob.*

t-Statistic

0.0180

-3.416549 Augmented Dickey-Fuller test statistic

-3.661661
-2.960411
-2.619160

1% level Test critical values:
5% level

10% level

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LN_X1)
Method: Least Squares

Date: 01/26/23 Time: 11:20

Sample (adjusted): 2 32
Included observations: 31 after adjustments
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Prob. t-Statistic Std. Error Coefficient Variable

0.0019 -3.416549 0.167432 -0.572041 LN_X1(-1)

0.0020 3.400184 0.434025 1.475763 C
0.008396 Mean dependent var 0.286993R-squared
0.405756 S.D. dependent var 0.262406Adjusted R-squared
0.791849 Akaike info criterion 0.348476S.E. of regression
0.884364 Schwarz criterion 3.521639Sum squared resid
0.822006 Hannan-Quinn criter. -10.27366Log likelihood
2.135747 Durbin-Watson stat 11.67281F-statistic

0.001897Prob(F-statistic)

Null Hypothesis: D(LN_X2) has a unit root
Exogenous: None
Lag Length: 2 (Automatic - based on SIC, maxlag=7)

Prob.* t-Statistic

0.0460 -1.992044 Augmented Dickey-Fuller test statistic
-2.650145 1% level Test critical values:
-1.953381 5% level
-1.609798 10% level

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LN_X2,2)
Method: Least Squares
Date: 01/26/23 Time: 11:23
Sample (adjusted): 5 32
Included observations: 28 after adjustments

Prob. t-Statistic Std. Error Coefficient Variable
0.0574  -1.992044 0.201665 -0.401726 D(LN_X2(-1))
0.0893 -1.767938 0.288334 -0.509757  D(LN_X2(-1),2)
0.0242 2.399297 0.436313 1.046846  D(LN_X2(-2),2)
0.001709 Mean dependent var 0.448707 R-squared
0.040880 S.D. dependent var 0.404604 Adjusted R-squared
-3.973916 Akaike info criterion 0.031544S.E. of regression
-3.831180 Schwarz criterion 0.024875 Sum squared resid
-3.930281 Hannan-Quinn criter. 58.63483Log likelihood

1.886879

Durbin-Watson stat

Null Hypothesis: D(LN_X3) has a unit root
Exogenous: None

Lag Length: 0 (Automatic - based on SIC, maxlag=7)

Prob.* t-Statistic

0.0001  -4.437702 Augmented Dickey-Fuller test statistic
-2.644302 1% level Test critical values:
-1.952473 5% level
-1.610211 10% level

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LN_X3,2)
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Method: Least Squares
Date: 01/26/23 Time: 11:25
Sample (adjusted): 3 32

Included observations: 30 after adjustments

Prob.

t-Statistic Std. Error Coefficient Variable

0.0001  -4.437702 0.182516 -0.809953 D(LN_X3(-1))

0.000251 Mean dependent var 0.404429R-squared
0.087504 S.D. dependent var 0.404429 Adjusted R-squared
-2.519735 Akaike info criterion 0.067530S.E. of regression
-2.473028 Schwarz criterion 0.132247 Sum squared resid
-2.504793 Hannan-Quinn criter. 38.79602 Log likelihood

1.914252 Durbin-Watson stat

Null Hypothesis: D(LN_X4) has a unit root

Exogenous: None

Lag Length: 0 (Automatic - based on SIC, maxlag=7)

Prob.*

t-Statistic

0.0017

-3.312211 Augmented Dickey-Fuller test statistic

-2.644302 1% level Test critical values:
-1.952473 5% level
-1.610211 10% level

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LN_X4,2)
Method: Least Squares
Date: 01/26/23 Time: 11:26
Sample (adjusted): 3 32

Included observations: 30 after adjustments

Prob. t-Statistic Std. Error Coefficient Variable

0.0025 -3.312211 0.166626 -0.551900 D(LN_X4(-1))
0.001804 Mean dependent var 0.274353R-squared
0.144673 S.D. dependent var 0.274353 Adjusted R-squared
-1.316602 Akaike info criterion 0.123240S.E. of regression
-1.269895 Schwarz criterion 0.440454 Sum squared resid
-1.301660 Hannan-Quinn criter. 20.74903Log likelihood

1.897200 Durbin-Watson stat
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ARDL g3

Dependent Variable: LN_Y

Method: ARDL

Date: 01/26/23 Time: 11:43

Sample (adjusted): 4 32

Included observations: 29 after adjustments
Maximum dependent lags: 3 (Automatic selection)
Model selection method: Akaike info criterion (AIC)
Dynamic regressors (3 lags, automatic): LN_X1 LN_X2 LN_X3 LN_X4
Fixed regressors:

Number of models evalulated: 768

Selected Model: ARDL(1, 1, 3, 3, 3)

Variable Coefficient ~ Std. Error t-Statistic ~ Prob.*
LN_Y(-1) 0.021593 0.184534 0.117015 0.9085
LN_X1 -0.366616 0.278741  -1.315258 0.2096
LN_X1(-1) -1.132151 0.257923  -4.389483 0.0006
LN_X2 9.652057 3.046940 3.167787 0.0068
LN_X2(-1) 7.851512 3.456810 2.271317 0.0394
LN_X2(-2) -40.33694 9.423838  -4.280309 0.0008
LN_X2(-3) 27.34857 5.994524 4.562259 0.0004
LN_X3 0.930869 1.320475 0.704950 0.4924
LN_X3(-1) 7.789249 2.143750 3.633470 0.0027
LN_X3(-2) -6.371275 1.913219 -3.330134 0.0050
LN_X3(-3) -1.957838 1.555987  -1.258261 0.2289
LN_X4 -1.826904 0.812328  -2.248974 0.0411
LN_X4(-1) 0.595737 1.005996 0.592187 0.5632
LN_X4(-2) 0.056866 0.868051 0.065510 0.9487
LN_X4(-3) 1.969010 0.712578 2.763220 0.0152
R-squared 0.912165 Mean dependent var 2.035566
Adjusted R-squared 0.824330 S.D. dependent var 0.624211
S.E. of regression 0.261625 Akaike info criterion 0.462439
Sum squared resid 0.958271 Schwarz criterion 1.169661
Log likelihood 8.294636 Hannan-Quinn criter. 0.683932
Durbin-Watson stat 2.161911

*Note: p-values and any subsequent tests do not account for model
Selection.

¢ Gmall 3335 al o Al @l pie ) a5 %95 b Sl Al il el 8 sl ) a5 aduzill 8 el e %91 of ey aaall Jelra (g
LN_X4(-3) ¢ LN_X4 ¢« LN_X3(-2) ¢« LN_X3(-1) ¢« LN_X2(-3) « LN_X2(-2) « LN_X2(-1) ¢« LN_X2 « LN_X1(-1) < il ;3 JS
Tagine o gisadl (B s AV sl (s 965 A8 Sk (5 sina

F-Bounds Test Null Hypothesis: No levels relationship
Test Statistic Value Signif. 1(0) 1(1)
Asymptotic:
n=1000
F-statistic 5.241990 10% 3.02 3.51
k 1 5% 3.62 4.16
2.5% 4.18 4.79
1% 4.94 5.58
Finite
Sample:
Actual Sample Size 32 n=35
10% 3.223 3.757
5% 3.957 4.53
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1% 5.763 6.48
Finite
Sample:
n=30
10% 3.303 3.797
5% 4.09 4.663
1% 6.027 6.76
ARDL Error Correction Regression
Dependent Variable: D(LN_Y)
Selected Model: ARDL(1, 1, 3, 3, 3)
Case 1: No Constant and No Trend
Date: 01/26/23 Time: 12:10
Sample: 1 33
Included observations: 29
ECM Regression
Case 1: No Constant and No Trend
Variable Coefficient Std. Error t-Statistic Prob.
D(LN_X1) -0.366616 0.180872  -2.026943 0.0622
D(LN_X2) 9.652057 1.863596 5.179264 0.0001
D(LN_X2(-1)) 12.98837 2.323298 5.590488 0.0001
D(LN_X2(-2)) -27.34857 4.229986  -6.465403 0.0000
D(LN_X3) 0.930869 1.003913 0.927241 0.3695
D(LN_X3(-1)) 8.329113 1.221196 6.820454 0.0000
D(LN_X3(-2)) 1.957838 0.939983 2.082844 0.0561
D(LN_X4) -1.826904 0.570628  -3.201569 0.0064
D(LN_X4(-1)) -2.025876 0.590146  -3.432836 0.0040
D(LN_X4(-2)) -1.969010 0.474174  -4.152503 0.0010
CointEq(-1)* -0.978407 0.140983  -6.939888 0.0000
R-squared 0.845438 Mean dependent var -0.033253
Adjusted R-squared 0.759570 S.D. dependent var 0.470558
S.E. of regression 0.230732  Akaike info criterion 0.186577
Sum squared resid 0.958271 Schwarz criterion 0.705206
Log likelihood 8.294636 Hannan-Quinn criter. 0.349005
Durbin-Watson stat 2.161911

* p-value incompatible with t-Bounds distribution.

F-Bounds Test

Null Hypothesis: No levels relationship

Test Statistic Value Signif. 1(0) I(1)
F-statistic 7.491874 10% 1.9 3.01
k 4 5% 2.26 3.48
2.5% 2.62 3.9

1% 3.07 4.44

t-Bounds Test Null Hypothesis: No levels relationship
Test Statistic Value Signif. 1(0) I(1)
t-statistic -6.939888 10% -1.62 -3.26
5% -1.95 -3.6

2.5% -2.24 -3.89

1% -2.58 -4.23
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Breusch-Godfrey Serial Correlation LM Test _Lia)

Breusch-Godfrey Serial Correlation LM Test:
Null hypothesis: No serial correlation at up to 1 lag

0.6795 Prob. F(1,13)
0.5307 Prob. Chi-Square(1)

0.178580 F-statistic
0.3929720Obs*R-squared

Test Equation:
Dependent Variable: RESID
Method: ARDL
Date: 01/26/23 Time: 12:05
Sample: 4 32
Included observations: 29
Presample missing value lagged residuals set to zero.

Prob. t-Statistic ~ Std. Error Coefficient Variable
0.7942 0.266310 0.244962 0.065236 LN_Y(-1)
0.9340 0.084431 0.293208 0.024756 LN_X1
0.9423 0.073790 0.269988 0.019923 LN_X1(-1)
0.8351  -0.212325 3.632223 -0.771212 LN_X2
0.9954  -0.005908 3.563262 -0.021052 LN_X2(-1)
0.8591 0.181104 10.75036  1.946931 LN_X2(-2)
0.8377  -0.208935 7.108086 -1.485127 LN_X2(-3)
0.9774  -0.028904 1.364201 -0.039431 LN_X3
0.9628 0.047539 2.223665 0.105711 LN_X3(-1)
0.9262  -0.094455 2.023128 -0.191095 LN_X3(-2)
0.9327 0.086052 1.638067 0.140958 LN_X3(-3)
0.9878 0.015539 0.837828 0.013019 LN_X4
0.9792 0.026563 1.038928 0.027597 LN_X4(-1)
0.9872  -0.016304 0.895361 -0.014598 LN_X4(-2)
0.9106  -0.114441 0.762959 -0.087313 LN_X4(-3)
0.6795  -0.422587 0.383876 -0.162221 RESID(-1)
-0.000214 Mean dependent var 0.013549R-squared
0.184997 S.D. dependent var -1.124663 Adjusted R-squared
0.517761 Akaike info criterion 0.269656 S.E. of regression
1.272131 Schwarz criterion 0.945285 Sum squared resid
0.754020 Hannan-Quinn criter. 8.492465Log likelihood

2.115713 Durbin-Watson stat

Heteroskedasticity Test: Breusch-Pagan-Godfrey
Null hypothesis: Homoskedasticity

0.5176 Prob. F(15,13)
0.4221 Prob. Chi-Square(15)
0.9901 Prob. Chi-Square(15)

0.983134 F-statistic
15.41295 Obs*R-squared
5.217293 Scaled explained SS

Test Equation:
Dependent Variable: RESID*2
Method: Least Squares
Date: 01/26/23 Time: 12:06
Sample: 4 32
Included observations: 29

Prob. t-Statistic Std. Error Coefficient Variable
0.0903 1.829712 2.569408 4.701275 C
0.9516 0.061844 0.044961 0.002781 LN_Y(-1)
0.0769 -1.921152 0.072689 -0.139646 LN X1
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0.2210 -1.285703 0.073285 -0.094222 LN_X1(-1)
0.8893  -0.141955 0.693653 -0.098468 LN_X2
0.4831 0.721913 0.788302 0.569085 LN_X2(-1)
0.1568 -1.502858 2.438514 -3.664742 LN_X2(-2)
0.1410 1.567382 1.560588 2.446038 LN_X2(-3)
0.0913 1.823328 0.296428 0.540485 LN_X3
0.9098 0.115551 0.472239 0.054568 LN_X3(-1)
0.0618 -2.043551  0.565017 -1.154640 LN_X3(-2)
0.5800 -0.567612 0.382141 -0.216908 LN_X3(-3)
0.0625 -2.037546 0.191777 -0.390755 LN_X4
0.1778 1.424601 0.221587 0.315673 LN_X4(-1)
0.1844 1.401851 0.215866 0.302612 LN_X4(-2)
0.1003 -1.769135 0.167991 -0.297198 LN_X4(-3)
0.033044 Mean dependent var 0.531481R-squared
0.057316 S.D. dependent var -0.009118Adjusted R-squared
-2.570300 Akaike info criterion 0.057577 S.E. of regression
-1.815930 Schwarz criterion 0.043096 Sum squared resid
-2.334041 Hannan-Quinn criter. 53.26935Log likelihood
2.706061 Durbin-Watson stat 0.983134 F-statistic
0.517576 Prob(F-statistic)
Histogram — normality test (sxxdall g gill @i 81 gl sl
9
Series: Residuals
8 Sample 4 32
7 Observations 29
6
Mean -0.000214
5 Median 0.017185
4 Maximum 0.338800
Minimum -0.519083
3 Std. Dev. 0.184997
2 Skewness -0.853332
1 . . Kurtosis 3.900879
-0.6 -0.5 -0.4 -0.3 -0.2 -0.1 0.0 0.1 0.2 0.3 0.4 | Probability 0.105390
sdali ;Y 48 ghuaa
Covariance Analysis: Ordinary
Date: 01/22/23 Time: 22:09
Sample: 1990 2022
Included observations: 33
Correlation
t-Statistic
Probability Y X1 X2 X3 X4
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X1

X2

X3

X4

1.000000

-0.523613
-3.421957
0.0018

0.285754
1.660235
0.1070

0.251217
1.445057
0.1585

0.336655
1.990612
0.0554

1.000000

-0.286789
-1.666787
0.1056

0.089556
0.500641
0.6202

-0.260490
-1.502209
0.1432

1.000000

-0.425337
-2.616671
0.0136

-0.312732
-1.833169
0.0764

1.000000

0.139234
0.782848
0.4397

1.000000
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