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{ 177

Y



(2020-1990)5 Al ,il32tl § dungand! Slyletiad! e iYWl Bpall cldbolas| i 2o das sal ) Juadll

-— ——~
‘*‘F “é—

Slayo %5 Asine Gsiue ie i) a0 (MR?) Blasy W3y £0 puad) payd Slisly i
(dablad)l slolall sladul ao &) deladl5lami¥ e 3 2lams¥l Slelall sue 2>
Hy:oy =by = =a,=b, =0
Hi:oq #b { = #a ; #b ;, #0
(S 0585 Aliasy) A8l
LM = nR? ~» xZ,

mie Sl 5 ellastl ilpls il ade Jlaisl azgy 4l slinad Hy dun,all Luad, 13)

Aude=dl Jelas R? Aall qzx> M

- s . . 2 .

bl aue ASCiw w9ty cauall (5,8 a8y R? >X (p) oS 13
pZZk AT

el pdill gl alidl il -
invp 5adls Ll 5039 drageall olledi]

EAFS M LA P Y

A Byuall @lpasll (e slaxe¥] @5 uad 46 Ludl Slulyudl (e Acgeme e slere¥L
@DY‘ Ayl Bl rre

ad g Al alyolall ex

178

~—
hJ



(2020-1990)5 Al ,il32tl § dungand! Slyletiad! e iYWl Bpall cldbolas| i 2o das sal ) Juadll

invp = f(rtc,ex,pb)
gy k] PP |

D @Y Dpall clblisly dungead! ShliinY ded g (1-4) o3; Js>

5393 5Ltk Bl
fasd e | olletia ol R
Slyaball Joadl | Asgeadl Hlds | Bpall i
d9s By [X
1,93 24,2 3,42 0.8 1990
1,18 204 2,85 1.6 1991
1,51 19,9 3,79 1.5 1992
0,93 17,5 4,14 1.5 1993
0,81 16,3 34 2.7 1994
09 17,6 2,95 2.0 1995
10,3 21,7 3,14 44 1996
13,1 19,5 3,35 8.0 1997
9,36 12,9 3,9 6.8 1998
211 17,9 3,74 44 1999
21,6 17,8 4,26 11,9 2000
18,53 28,5 05.61 17.96 2001
18,11 24,85 06.30 32.11 2002
24,99 25,24 07.33 32.94 2003
31,55 29,09 08.30 43.11 2004
45,99 38,66 11.80 56.18 2005
53,61 65,8 15.02 53.16 2006
59,61 74,95 22.37 110.18 2007
77,19 99,9 29.38 143.10 2008
44,41 62,2 26.77 148.91 2009

(2019-1990)5 7!
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71,58 112,9 28.86 182.22 2011
70,85 111 30.74 190.66 2012
63,66 109,5 31.12 194.01 2013
58,36 100,2 31.89 178.93 2014
32,08 49,49 28.33 159.91 2015
26,82 50,76 25.22 144.10 2016
32,03 52,51 2413 97.33 2017
38,87 69,78 23.88 85.20 2018
33,24 64,05 23,8 62,13 2019
940,32 1598,88 62,74 74,03 @.a;!.\
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Median
Maximum
Minimum
Std. Dev.
Skewness
Kurtosis
Jarque-Bera
Probability
Sum

Sum Sq. Dev.

Observations

Balyd] S pdiey 2alarll Bud ool clslasy :(2-4)0d; Jous
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10.05000
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0.340035

1.932883

2.001542
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16719.15
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SIdtlsd g sl @ilisi(5-4) o3y Joia

Jlasy HPNRVEWE LY olas)
0.18 1.45 F-statistic
0.1248 14.77 Obs*R-squared

(0203, 2ll/ Liif) Fviews 12zaliys Slayiea (e slaxe¥ly CUall slae] (o 2 yuuall

oo eles ST Aayd &9 prob.chi-square (2) = 0.1248 ol maly (4-4) @8y Jouxdl (10
Loyl 0uST Lo ldag slas¥) oy 13 Lol sg2g puay QBN saall dnyd Jias dieg 0.05
0.05 o Lolas ST LS adlesY daall el Cus pdud dbbas)
lasedl udlees posslasl @
Bz e ST iy ding sl asd cpladl bl ga lase) 3k clesyd om0

bl uilss pde ohlasb ldag Aoyl sda

detay o (510098 OBl (rop slasl e Ausyall oda (e Gamill 2l (e dedai
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Jlasy HNRVEWE Shas¥! alias]
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Series: Residuals

Sample 1990 2019

8 Observations 30

6 Mean 3.55e-16
Median -1.138396
Maximum 13.24139
Minimum -8.705340
Std. Dev. 5.871271
Skewness 0.698227
Kurtosis 2.738318

0 . Jarque-Bera 2.523204

10 -5 0 S5 10 15

'S

N

Probability 0.283200
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Dependent Variable: INVP
Method: Least Squares
Date: 02/27/21 Time: 21:11
Sample: 1990 2019
Included observations: 30
Variable Coefficient Std. Error t-Statistic Prob.
EX 0,376549 0.047240 7.970977 0.0005
PB 0.032489 0.015546 2.089862 0.0136
RTCH 0.140812 0.015913 8.848589 0.0000
C 3.192265 1.020512 3.128101 0.0043
R-squared 0.934022 Mean dependentvar 14.89633
Adjusted R-squared 0.926409 S.D. dependentvar 11.41251
S.E. of regression 3.095952 Akaike info criterion 5.221634
Sum squared resid 249.2078 Schwarz criterion 5.408460
Log likelihood -74.32450 Hannan-Quinn criter. 5.281401
F-statistic 122.6897 Durbin-Watson stat 2.345287
Prob(F-statistic) 0.000000
slasS 11 bola sl | gl : 02 o, =l
_Breusch-Godfrey Serial Correlation LM Test:
_Null hypothesis: No serial correlation atup to 2 lags
:F-statistic 1.457845 Prob. F(2,24) 0.1897
Obs*R-squared 14.77997 Prob. Chi-Square(2) 0.1248
:Test Equation:
_Dependent Variable: RESID
Method: Least Squares
Date: 02/27/21 Time: 21:53
Sample: 1990 2019
_Included observations: 30
_Presample missing value lagged residuals setto zero.
: Variable Coefficient Std. Error t-Statistic Prob.
: EX 0.026626 0.027804 0.957643 0.3478
i PB -0.002732 0.009107 -0.299943 0.7668
i RTCH -0.005615 0.009348 -0.600628 0.5537
C 0.081244 0.603837 0.134547 0.8941
| RESID(-1) 1.097792 0.215977 5.082904 0.0000
i RESID(-2) 0.001882 0.266626 0.007059 0.9944
:R-squared 0.492676 Mean dependentvar 0.000000
_Adjusted R-squared 0.620609 S.D. dependentvar 2.931446
|S.E. of regression 1.805616 Akaike info criterion 4.196537
|Sum squared resid 78.24597 Schwarz criterion 4 476776
_Log likelihood -56.94805 Hannan-Quinn criter. 4286188
_F-statistic 10.48766 Durbin-Watson stat 1.845136
_Prob(F-statistic) 0.000020
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Heteroskedasticity Test: Breusch-Pagan-Godfrey
INull hypothesis: Homoskedasticity

|F-statistic 0.234136 Prob. F(3,26) 0.8718
|Obs*R-squared 0.789150 Prob. Chi-Square(3) 0.8521
/Scaled explained SS 1.658882 Prob. Chi-Square(3) 0.6461
[Test Equation:
Dependent Variable: RESID*2
Method: Least Squares
Date: 02/27/21 Time: 22:01
Sample: 1990 2019
Included observations: 30
Variable Coefficient Std. Error t-Statistic Prob.
C 3.626238 6.866583 0.528099 0.6019
EX 0.153206 0.317858 0.481995 0.6338
PB 0.045462 0.104605 0.434606 0.6674
RTCH -0.035669 0.107075 -0.333123 0.7417
R-squared 0.026305 Mean dependentvar 8.306927
/Adjusted R-squared -0.086044 S.D. dependentvar 19.98908
/S.E. of regression 20.83131 Akaike info criterion 9.034357
Sum squared resid 1128253 Schwarz criterion 9.221184
|Log likelihood -131.5154 Hannan-Quinn criter. 9.094125
|F-statistic 0.234136 Durbin-Watson stat 0.401101
|Prob(F-statistic) 0.871750
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Null Hypothesis: INVP has a unitroot
Exogenous: Constant, Linear Trend
Lag Length: 1 (Automatic - based on SIC, maxlag=7)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.759425 0.6970
Test critical values: 1% level -4.323979
5% level -3.580622
10% level -3.225334
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(INVP)
Method: Least Squares
Date: 02/27/21 Time: 22:26
Sample (adjusted): 1992 2019
Included observations: 28 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
INVP(-1) -0.144292 0.082011 -1.759425 0.0912
D(INVP(-1)) 0.565415 0.173774 3.253731 0.0034
C 0.048706 0.957721 0.050856 0.9599
@TREND("19907) 0.158002 0.114376 1.381424 0.1799
R-squared 0.329248 Mean dependentvar 0.748214
Adjusted R-squared 0.245404 S.D. dependentvar 2.393929
S.E. of regression 2.079547 Akaike info criterion 4433741
Sum squared resid 103.7883 Schwarz criterion 4624055
Log likelihood -58.07237 Hannan-Quinn criter. 4. 491922
F-statistic 3.926904 Durbin-Watson stat 1.992737
Prob(F-statistic) 0.020586
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Null Hypothesis: INVP has a unit root
Exogenous: Constant
Lag Length: 1 (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -1.175229  0.6706
Test critical values: 1% level -3.689194

5% level -2.971853

10% level -2.625121

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(INVP)

Method: Least Squares

Date: 02/27/21 Time: 22:28

Sample (adjusted): 1992 2019

Included observations: 28 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
INVP(-1) -0.041790 0.035559 -1.175229 0.2510
D(INVP(-1)) 0.499632 0.170131 2.936743 0.0070
C 1.009486 0.670269 1.506092 0.1446
R-squared 0.275913 Mean dependentvar 0.748214
Adjusted R-squared 0.217987 S.D. dependentvar 2.393929
S.E. of regression 2.116988 Akaike info criterion 4438823
Sum squared resid 112.0410 Schwarz criterion 4581559
Log likelihood -59.14352 Hannan-Quinn criter. 4482459
F-statistic 4763131 Durbin-Watson stat 1.915720

Prob(F-statistic) 0.017676
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Null Hypothesis: INVP has a unit root
Exogenous: None
Lag Length: 1 (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic 0.000969 0.6745
Test critical values: 1% level -2.650145

5% level -1.953381

10% level -1.609798

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(INVP)

Method: Least Squares

Date: 02/27/21 Time: 22:28

Sample (adjusted): 1992 2019

Included observations: 28 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
INVP(-1) 2.20E-05 0.022755 0.000969 0.9992
D(INVP(-1)) 0.531306 0.172895 3.072990 0.0049
R-squared 0.210215 Mean dependentvar 0.748214
Adjusted R-squared 0.179839 S.D. dependentvar 2.393929
S.E. of regression 2.168008 Akaike info criterion 4454244
Sum squared resid 122.2067 Schwarz criterion 4549401
Log likelihood -60.35941 Hannan-Quinn criter. 4483334
Durbin-Watson stat 1.892011
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Null Hypothesis: D(INVP) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -2.994683 0.1512
Test critical values: 1% level -4.323979

5% level -3.580622

10% level -3.225334

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(INVP,2)

Method: Least Squares

Date: 02/27/21 Time: 22:29

Sample (adjusted): 1992 2019

Included observations: 28 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
D(INVP(-1)) -0.520132 0.173685 -2.994683 0.0061
C 0.770632 0.900911 0.855392 0.4005
@TREND("1990%) -0.024069 0.050716 -0.474576 0.6392
R-squared 0.266257 Mean dependentvar 0.017500
Adjusted R-squared 0.207557 S.D. dependentvar 2.432002
S.E. of regression 2.164950 Akaike info criterion 4483629
Sum squared resid 117.1752 Schwarz criterion 4626365
Log likelihood -59.77080 Hannan-Quinn criter. 4527264
F-statistic 4535934 Durbin-Watson stat 1.878258
Prob(F-statistic) 0.020859
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Null Hypothesis: D(INVP) has a unitroot
Exogenous: Constant
Lag Length: O (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.019663 0.0452
Test critical values: 1% level -3.689194
5% level -2.971853
109% level -2.625121
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(INVP,2)
Method: Least Squares
Date: 02/27/21 Time: 22:30
Sample (adjusted): 1992 2019
Included observations: 28 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(NVP(-1)) -0.515923 0.170855 -3.019663 0.0056
C 0.394492 0.421890 0.935059 0.3584
R-squared 0.259647 Mean dependentvar 0.017500
Adjusted R-squared 0.231171 S.D. dependentvar 2.432002
S.E. of regression 2.132449 Akaike info criterion 4421169
Sum squared resid 118.2308 Schwarz criterion 4 516326
Log likelihood -59.89636 Hannan-Quinn criter. 4. 450259
F-statistic 9.118365 Durbin-Watson stat 1.869237
Prob(F-statistic) 0.005611

Null Hypothesis: D(NVP) has a unitroot
Exogenous: None
Lag Length: O (Automatic - based on SIC, maxilag=7)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.878276 0.0056
Test critical values: 1926 level -2.650145
5% level -1.953381
10%6 level -1.609798
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(INVP.2)
Method: Least Squares
Date: 02/27/21 Time: 22:30
Sample (adjusted): 1992 2019
Included observations: 28 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
DNVP(-1)) -0.468647 0.162822 -2.878276 0.0077
R-squared 0.234750 Mean dependentvar 0.017500
Adjusted R-squared 0.234750 S.D. dependentvar 2.432002
S.E. ofregression 2.127481 Akaike info criterion 4. 382815
Sum squared resid 122 2067 Schwarz criterion 4. 430394
Log likelihood -60.35941 Hannan-Quinn criter. 4. 397360

Durbin-Watson stat 1.892053
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Null Hypothesis: EX has a unitroot
Exogenous: Constant, Linear Trend
Lag Length: O (Automatic - based on SIC, maxiag=7)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.316003 0.8636
Test critical values: 1% level -4.309824
5% level -3.574244
10% level -3.221728
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(EX)
Method: Least Squares
Date: 02/27/21 Time: 23:18
Sample (adjusted): 1991 2019
Included observations: 29 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
EX(-1) -0.168514 0.128050 -1.316003 0.1997
C 3.880209 4.098107 0.946830 0.3524
@TREND(C19907) 0.164689 0.367443 0.448202 0.6577
R-squared 0.086426 Mean dependentvar 1.079655
Adjusted R-squared 0.016151 S.D. dependentvar 10.82657
S.E. of regression 10.73878 Akaike info criterion 7.683298
Sum squared resid 2998.359 Schwarz criterion 7.824743
Log likelihood -108.4078 Hannan-Quinn criter. L 20594
F-statistic 1.229831 Durbin-Watson stat 1.931577

Prob(F-statistic) 0.308793
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Null Hypothesis: EX has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -1.525670 0.5067
Test critical values: 1% level -3.679322

5% level -2.967767

10% level -2.622989

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(EX)

Method: Least Squares

Date: 02/27/21 Time: 23:18

Sample (adjusted): 1991 2019

Included observations: 29 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

EX(-1) -0.124834 0.081822 -1.525670 0.1387

C 4984290 3.226281 1.544903 0.1340

R-squared 0.079368 Mean dependentvar 1.079655

Adjusted R-squared 0.045270 S.D. dependentvar 10.82657

S.E. of regression 10.57867 Akaike info criterion 7.622029

Sum squared resid 3021.525 Schwarz criterion 7.716326

Log likelihood -108.5194 Hannan-Quinn criter. 7.651562

F-statistic 2.327668 Durbin-Watson stat 2.001260
Prob(F-statistic) 0.138722
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Null Hypothesis: EX has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -0.481190  0.4985
Test critical values: 1% level -2.647120

5% level -1.952910

10% level -1.610011

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(EX)

Method: Least Squares

Date: 02/27/21 Time: 23:19

Sample (adjusted): 19912019

Included observations: 29 after adjustments

Variable Coefficient ~ Std.Error  t-Statistic  Prob.

EX(-1) -0.024559  0.051039 -0.481190  0.6341
R-squared -0.002014 Mean dependentvar 1.079655
Adjusted R-squared -0.002014 S.D. dependentvar 10.82657
S.E. of regression 10.83747 Akaike info criterion 7.637770
Sum squared resid 3288.620 Schwarz criterion 7.684918
Log likelihood -109.7477 Hannan-Quinn criter. 7.652536

Durbin-Watson stat 2.031571
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Null Hypothesis: D(EX) has a unit root

Exogenous: Constant, Linear Trend

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

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.402353 0.0008
Test critical values: 1% level -4.323979
5% level -3.580622
10% level -3.225334
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(EX,2)
Method: Least Squares
Date: 02/27/21 Time: 23:20
Sample (adjusted): 1992 2019
Included observations: 28 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(EX(-1)) -1.075985 0.199170 -5.402353 0.0000
C 5.175574 4661839 1.110200 0.2775
@TREND("1990%) -0.253570 0.265043 -0.956710 0.3479
R-squared 0.539187 Mean dependentvar -0.174286
Adjusted R-squared 0.502322 S.D. dependentvar 15.92298
S.E. of regression 11.23307 Akaike info criterion 7.776559
Sum squared resid 3154.549 Schwarz criterion 7.919295
Log likelihood -105.8718 Hannan-Quinn criter. 7.820195
F-statistic 14.62596 Durbin-Watson stat 2.027837
Prob(F-statistic) 0.000062
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Null Hypothesis: D(EX) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=7)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.331909 0.0002
Test critical values: 1% level -3.689194
5% level -2.971853
10% level -2.625121
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(EX,2)
Method: Least Squares
Date: 02/27/21 Time: 23:21
Sample (adjusted): 1992 2019
Included observations: 28 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(EX(-1)) -1.051259 0.197164 -5.331909 0.0000
C 1.212626 2.135293 0.567897 0.5750
R-squared 0.522316 Mean dependentvar -0.174286
Adjusted R-squared 0.503943 S.D. dependentvar 15.92298
S.E. of regression 11.21476 Akaike info criterion 7.741088
Sum squared resid 3270.043 Schwarz criterion 7.836245
Log likelihood -106.3752 Hannan-Quinn criter. 7.770179
F-statistic 28.42925 Durbin-Watson stat 1.998447
Prob(F-statistic) 0.000014
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Null Hypothesis: D(EX) has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -5.370018 0.0000
Test critical values: 1% level -2.650145

5% level -1.953381

10% level -1.609798

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(EX,2)

Method: Least Squares

Date: 02/27/21 Time: 23:21

Sample (adjusted): 1992 2019

Included observations: 28 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

D(EX(-1)) -1.037620 0.193225 -5.370018 0.0000
R-squared 0.516390 Mean dependentvar -0.174286
Adjusted R-squared 0.516390 S.D. dependentvar 15.92298
S.E. of regression 11.07317 Akaike info criterion 7.681987
Sum squared resid 3310.605 Schwarz criterion 7.729566
Log likelihood -106.5478 Hannan-Quinn criter. 7.696533
Durbin-Watson stat 1.997864
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Null Hypothesis: PB has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=7)
t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -3.964556 0.0218
Test critical values: 1% level -4.309824

5% level -3.574244

10% level -3.221728

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

Augmented Dickey-Fuller Test Equation

Dependent Variable: D(PB)
Method: Least Squares

Date: 02/27/21 Time: 23:23
Sample (adjusted): 1991 2019

Included observations: 29 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

PB(-1) -0.754075 0.190204  -3.964556 0.0005

C 25.85615 17.32452 1.492460 0.1476

@TREND("1990%) 1.028504 0.997466 1033117 0.3120

R-squared 0.377065 Mean dependentvar 1.374138

Adjusted R-squared 0.329147 S.D. dependentvar 52.43873

S.E. of regression 42.95026 Akaike info criterion 10.45566

Sum squared resid 47962.85 Schwarz criterion 10.59710

Log likelihood -148.6071 Hannan-Quinn criter. 10.49996

F-statistic 7.868957 Durbin-Watson stat 1.360514
Prob(F-statistic) 0.002127
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Null Hypothesis: PB has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=7)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.826283 0.0070
Test critical values: 1% level -3.679322
5% level -2.967767
10% level -2.622989
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(PB)
Method: Least Squares
Date: 02/27/21 Time: 23:24
Sample (adjusted): 1991 2019
Included observations: 29 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
PB(-1) -0.696345 0.181990 -3.826283 0.0007
C 38.22833 12.51130 3.055504 0.0050
R-squared 0.351592 Mean dependentvar 1.374138
Adjusted R-squared 0.327577 $S.D. dependentvar 52.43873
S.E. of regression 43.00050 Akaike info criterion 10.42677
Sum squared resid 49924 16 Schwarz criterion 10.52107
Log likelihood -149.1882 Hannan-Quinn criter. 10.45631
F-statistic 14.64044 Durbin-Watson stat 1.422230
Prob(F-statistic) 0.000700
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Null Hypothesis: PB has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=7)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.027377 0.0426
Test critical values: 1% level -2.647120
5% level -1.952910
10% level -1.610011
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(PB)
Method: Least Squares
Date: 02/27/121 Time: 23:24
Sample (adjusted): 1991 2019
Included observations: 29 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
PB(-1) -0.268253 0.132315  -2.027377 0.0522
R-squared 0.127384 Mean dependentvar 1.374138
Adjusted R-squared 0.127384 S.D. dependentvar 52.43873
S.E. of regression 48.98506 Akaike info criterion 10.65478
Sum squared resid 67187.02 Schwarz criterion 10.70193
Log likelihood -153.4943 Hannan-Quinn criter. 10.66955
Durbin-Watson stat 1.967373
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Null Hypothesis: RTCH has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 5 (Automatic - based on SIC, maxlag=7)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.036831 0.1434
Test critical values: 1% level -4.394309
5% level -3.612199
10% level -3.243079
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(RTCH)
Method: Least Squares
Date: 02/27/21 Time: 23:26
Sample (adjusted): 1996 2019
Included observations: 24 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
RTCH(-1) -0.479957 0.158045 -3.036831 0.0079
D(RTCH(-1)) 0.426941 0.200693 2127331 0.0493
D(RTCH(-2)) 0.322128 0.233986 1.376699 0.1876
D(RTCH(-3)) 0.710310 0.256907 2.764848 0.0138
D(RTCH(-4)) 0.322485 0.279284 1.154687 0.2652
D(RTCH(-5)) 0.526893 0.291234 1.809174 0.0893
0 -22.64534 1494238 -1.515511 0.1491
@TREND("1990%) 3.058829 1.389469 2201437 0.0427
R-squared 0.642237 Mean dependentvar 2.505417
Adjusted R-squared 0.485716 S.D. dependentvar 19.98567
S.E. of regression 14.33244 Akaike info criterion 8.424129
Sum squared resid 3286.701 Schwarz criterion 8.816814
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Null Hypothesis: RTCH has a unit root
Exogenous: Constant
Lag Length: 3 (Automatic - based on SIC, maxlag=7)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.346727 0.1659
Test critical values: 1% level -3.711457
5% level -2.981038
10% level -2.629906
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(RTCH)
Method: Least Squares
Date: 02/27/21 Time: 23:27
Sample (adjusted): 1994 2019
Included observations: 26 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
RTCH(-1) -0.104718 0.044623  -2.346727 0.0288
D(RTCH(-1)) 0.319938 0.190457 1.679841 0.1078
D(RTCH(-2)) 0.187514 0.205788 0.911201 0.3725
D(RTCH(-3)) 0.472662 0.243335 1.942431 0.0656
C 6.359456 4458711 1.426299 0.1685
R-squared 0.489576 Mean dependentvar 2.331923
Adjusted R-squared 0.392353 S.D. dependentvar 19.18126
S.E. ofregression 14.95213 Akaike info criterion 8.418625
Sum squared resid 4694 888 Schwarz criterion 8.660567
Log likelihood -104.4421 Hannan-Quinn criter. 8.488296
F-statistic 5.035569 Durbin-Watson stat 2.067975
Prob(F-statistic) 0.005266
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Null Hypothesis: RTCH has a unit root
Exogenous: None
Lag Length: 1 (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -0.836444 0.3446
Test critical values: 1% level -2.650145

5% level -1.953381

10% level -1.609798

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(RTCH)

Method: Least Squares

Date: 02/27/21 Time: 23:28

Sample (adjusted): 1992 2019

Included observations: 28 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
RTCH(-1) -0.024808 0.029659 -0.836444 0.4105
D(RTCH(-1)) 0.566666 0.171349 3.307091 0.0028
R-squared 0.288047 Mean dependentvar 2.161786
Adjusted R-squared 0.260664 S.D. dependentvar 18.46775
S.E. of regression 15.87943 Akaike info criterion 8.436675
Sum squared resid 6556.062 Schwarz criterion 8.531833
Log likelihood -116.1135 Hannan-Quinn criter. 8.465766
Durbin-Watson stat 2.297861
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Date: 02/27/21 Time: 23:29

Sample: 1990 2019

Lags: 2

| Null Hypothesis: Obs F-Statistc  Prob.
: EX does not Granger Cause INVP 28 9.76839 0.0034
| INVP does not Granger Cause EX 0.72174 0.4966
: RTCH does not Granger Cause INVP 28 15,0545 0.0433
| INVP does not Granger Cause RTCH 1.01785 0.3771
: PB does not Granger Cause INVP 28 12.3455 0,0034
| INVP does not Granger Cause PB 15.0587 7.E-05
RTCH does not Granger Cause EX 28 0.54671 0.5862
| EX does not Granger Cause RTCH 6.76735 0.0049
: PB does not Granger Cause EX 28 1.21910 0.3139
| EX does not Granger Cause PB 20.4282 8.E-06
: PB does not Granger Cause RTCH 28 0.25087 0.7802
| RTCH does not Granger Cause PB 15.0631 7.E-05
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Abstract:

This study aims to measure the effect of foreign exchange reserves on public investments in Algeria
during the period 1990-2020, as the study relied mainly on the use of the standard statistical analysis
program (EVieus.12) to apply statistical and standard methods to build the model. The study concluded that
there is a positive relationship. There is a strong effect between foreign exchange reserves and public
investments in Algeria, meaning that there is a positive impact of foreign exchange reserves on public
investments in Algeria, taking into account the negative effects, especially after the oil shock of the summer of
2014, which led to the freezing of many investment projects as a result of low revenues and low exchange
reserves. Foreign.

Keywords: Exchange reserves; Public investments; Forecasting; Development Programs.

Resume:

Cette étude vise a mesurer I'effet des réserves de change sur les investissements publics en Algérie au cours
de la période 1990-2020, car I'étude s'est appuyée principalement sur l'utilisation du programme d'analyse
statistique standard (EVieus.12) pour appliquer des méthodes statistiques et standard pour construire le
modele. L'étude a conclu qu'il existe une relation positive. Il y a un fort effet entre les réserves de change et les
investissements publics en Algérie, c'est-a-dire qu'il y a un impact positif des réserves de change sur les
investissements publics en Algérie, compte tenu des effets négatifs, surtout aprés le choc pétrolier de I'été
2014, ce qui a conduit au gel de nombreux projets d'investissement en raison de faibles revenus et de faibles
réserves de change. Etranger‘

Mots clés : Réserves de change ; investissements publics; Prévision; Programmes de développement.



) e

*0

X



