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Abstract

The aim of this work is to study the standardization of the Algerian dinar exchange
rate using the Box-jenkinz methodology for the monthly series from January 2008 to
December 2020. In the theoretical aspect, we discussed the concepts of the exchange rate and
its types in the various systems related to it, as well as analyzing the development of the
exchange rate in Algeria On the practical side, we relied on the Box Jenkins methodology,
which, by following the ARIMA model, reached 12 models that were compared based on

several criteria to reach the best model, ARIMA (1.1.31).

Keywords: modeling, Box-jenkinz, ARIMA, exchange rate, time series
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2014 2013 2012 2011 2010 2009 2008
78.0067 | 77.4235 | 75.3444 | 72.7908 | 73.4862 | 71.8513 | 66.597 JPLYEN
77.6359 | 78.3413 | 74.3919 | 72.6177 | 73.5225 | 72.6545 | 66.0615 | gié
78.4983 | 79.0240 | 74.0669 | 72.1755 | 73.7159 | 73.1463 | 65.303 oasla
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79.2669 | 79.7345 | 78.8582 | 71.6635 | 75.3636 | 73.0967 | 61.8851 | Cls>
79.8322 | 79.4673 | 81.9104 | 72.1315 | 74.8857 | 73.0431 | 61.3350 | 4Lisa
80.3249 | 81.1474 | 80.0433 | 71.9361 | 75.9052 | 72.9822 | 60.9204 |
82.7168 | 81.4128 | 97.3289 | 73.9690 | 74.7419 | 72.5363 | 60.7667 | _saiu
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85.9812 | 79.7327 | 78.5182 | 74.2695 | 74.7348 | 72.1859 | 70.3476 | _sdsi
87.9039 | 78.1524 | 78.1025 | 76.0563 | 73.9437 | 72.7309 | 71.1826 | _sama
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129.1416 | 120.4405 118.1587 | 113.2077 | 109.7371 | 106.0524 | _miw
129.2983 | 119.4445 118.9897 | 115.2205 | 109.9685 | 106.7866 | _ussi
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Date: 05/30/22 Time: 00:00

Sample: 2008M01 2020M12

Included observations: 156
Autocorrelation Partial Correlation
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0.972
0.954
0.934
0.912
0.891
0.870
0.847
0.826
0.802
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0.766
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0.734
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150.11
295.81
436.27
571.03
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2470.1
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Null Hypothesis: EXR has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Automatic - based on SIC, maxlag=13)

t-Statistic Prob.”

Augmented Dickey-Fuller test statistic -2.410408 0.3727
Test critical values: 1% level -4.018748

5% level -3.439267

10% level -3.143999

*MacKinnon (1996) one-sided p-values.
EVIEWS <lada o alaie¥h el slae) (e 2 jaaal)

ds¥) AN e Ll

Null Hypothesis: D(EXR) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=13)

t-Statistic Prob.”

Augmented Dickey-Fuller test statistic -19.10107 0.0000
Test critical values: 1% level -4.018748

5% level -3.439267

10% level -3.143999

*MacKinnon (1996) one-sided p-values.
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Date: 05/30/22 Time: 00:08
Sample (adjusted): 2008M02 2020M12
Included observations: 155 after adjustments
Autocorrelation Partial Correlation AC PAC Q-Stat Prob

=

i

-0.412 -0.412 26.872 0.000
0.088 -0.098 28.114 0.000
0.036 0.043 28.324 0.000
-0.066 -0.031 29.030 0.000
-0.027 -0.084 29.150 0.000
0.031 -0.020 29.308 0.000
-0.058 -0.051 29.858 0.000
0.048 0.009 30.246 0.000
0.053 0.087 30.716 0.000
-0.025 0.042 30.822 0.001
-0.021 -0.035 30.897 0.001
0.043 0.013 31.206 0.002
-0.044 -0.005 31.540 0.003
0.018 0.007 31.598 0.005
-0.036 -0.037 31.824 0.007
0.024 -0.000 31.921 0.010
-0.025 -0.025 32.028 0.015
-0.001 -0.034 32.029 0.022
-0.023 -0.043 32.123 0.030
-0.048 -0.091 32.545 0.038
0.023 -0.043 32.639 0.050
-0.014 -0.024 32.676 0.067
-0.035 -0.055 32.905 0.083
0.016 -0.040 32.955 0.105
-0.008 -0.026 32.967 0.132
-0.017 -0.033 33.020 0.162
-0.013 -0.045 33.051 0.195
0.032 0.017 33.253 0.227
-0.029 0.002 33.420 0.261
0.219 0.254 42.784 0.061
-0.394 -0.276 73.284 0.000
0.255 -0.009 86.147 0.000
-0.028 0.089 86.309 0.000
-0.070 0.003 87.294 0.000
35 0.072 0.012 88.342 0.000
36 0.011 0.025 88.366 0.000
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ARIMA (31,1,30) | ARIMA (31,30,1) | ARIMA (1,1,32) | ARIMA ( 1,1,1)
ARIMA (31,31,1) | ARIMA (30,1,32) | ARIMA (30,1,1) | ARIMA (1,1,30)
ARIMA (31,1,32) | ARIMA (31,1,1) | ARIMA (30,1,30) | ARIMA (31,1,1)
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Estimation _gasil) : 45Ul 5 ghdl)

Aplun Loy Bpulal julee PA (e z3gad Gual 72 AU L) zalall S iy o sii
0,05 oo J Jlial ad (s A zasalll b o L& dgluall juleall Ly dgly gy,
FAG Clydsalls
Aic Jils R® Ll 5 ouls Ji dlaliall xie ¢uay R 5 Aiic 5 (Sig) il
Diagnostics zigaill jasd : 451 5ghil)

AiSaal) g Hadl) oy Alalial) Jgaa 104 o) Jgaal)

Aic Adj.R SiIGMASG | Sig ) a
At el
5081756 | 0,128729 | 9,061950 I |ARIMA (1,1,1)
5065768 | 0,145512 | 8887395, 2 | ARIMA (1,1,30)
4997969 | 0214299 | 8171947 2 | ARIMA (1,1,31)
5054344 | 0,156978 8,768139 2 | ARIMA (1,1,30)
5070842 | 0,142337 | 8920420 2 | ARIMA (30,1.1)
5195023 | 0,034345 10,04362 0 | ARIMA (30,1,30)
5052396 | 0,193173 8,391676 2 | ARIMA (30,1,31)
5128480 | 0,107814 | 9279482 2 | ARIMA (30,1,32)
5020822 | 0,192560 | 8.398056 2 | ARIMA (31,1,1)
5091510 | 0,140160 | 8.943061 2 | ARIMA (31,1,30)
5078849 | 0,171285 8,619335 | |ARIMA (31,1,31)
5071710 | 0,161361 8,722552 2 |ARIMA (31,1,32)

EVIEWS <lada o alaie¥h cpidlall slae) (e 2 jdaall

Jii il (¥ ARIMA (1,1,31) 48 z3saill 58 73503 gual o 03 4 Jsanl) e Laadls
LSl Sig=8,171947 cuay s Jil; Aic=4,9979 .Cusy Aic e U< ded
.corre logram Lo, ¥1 Alls 5ysea auy z3salll Ll dawa ;e Shll; Adj.R2=0,214299
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Date: 05/30/22 Time: 00:58
Sample (adjusted): 2008M02 2020M12
Q-statistic probabilities adjusted for 2 ARMA terms

Autocorrelation Partial Correlation AC PAC Q-Stat Prob

-0.055 -0.055 0.4732

0.008 0.005 0.4842

0.050 0.051 0.8916 0.345
-0.079 -0.074 1.9078 0.385
-0.046 -0.055 2.2469 0.523
0.030 0.024 2.3954 0.663
-0.023 -0.012 2.4820 0.779
0.067 0.064 3.2168 0.781
0.074 0.072 4.1256 0.765
-0.019 -0.010 4.1864 0.840
-0.037 -0.047 4.4149 0.882
0.018 0.014 4.4686 0.924
-0.035 -0.013 4.6759 0.946
-0.020 -0.018 4.7420 0.966
-0.029 -0.041 4.8839 0.978
-0.003 -0.007 4.8853 0.987
-0.060 -0.069 5.5121 0.987
-0.053 -0.069 6.0038 0.988
-0.045 -0.049 6.3707 0.990
-0.085 -0.087 7.6677 0.983
-0.012 -0.027 7.6931 0.990
-0.015 -0.024 7.7329 0.993
-0.019 -0.018 7.8027 0.996
0.009 -0.006 7.8179 0.998
0.002 0.000 7.8183 0.999
-0.046 -0.034 8.2208 0.999
-0.035 -0.036 8.4598 0.999
0.030 0.035 8.6309 0.999
0.057 0.079 9.2560 0.999
0.132 0.142 12.633 0.994
-0.098 -0.103 14.519 0.988
0.193 0.185 21.851 0.859
0.043 0.064 22.216 0.876
-0.062 -0.032 22.980 0.879
35 0.058 0.038 23.670 0.884
36 0.049 0.064 24.161 0.894
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Bernard GWillochon Amnie kawecki, « Economique international commerce et macro-

économique », Paris, Bourode 05°™ Edition 2006.

Blayn Haggart, «les régimes de taux de change les choix possible », publication du

gouvernement du Canada, octobre 1999.

Laukas stemitsistis. « taun de change de référence et dysleme monétaire internationale

éditions économic », Paris 1992.

marie Therese, Boyer - Xanben chislain de leplace « changes flescibles au rtalon
international les lecones de I'histoire » Jovanovich 1992. Edition Du Noo Paris Novembre
2002.

Pupions peurre charles, « statistique pour la gestion », édition. France 2004.
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Fatima Ben youcef, « La Politique de change en Algérie (Avec référence a Albanie »,
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Dependent Variable: D(EXR)

Method: ARMA Maximum Likelihood (OPG - BHHH)

Date: 05/30/22 Time: 00:16

Sample: 2008M02 2020M12

Included observations: 155

Convergence achieved after 116 iterations

Coefficient covariance computed using outer product of gradients

Variable Coefficient Std. Error t-Statistic Prob.
AR(1) -0.304406 0.118774 -2.562899 0.0114
MA(1) -0.101069 0.137467 -0.735225 0.4633
SIGMASQ 9.061950 0.415751 21.79657 0.0000
R-squared 0.140044 Mean dependent var 0.422806
Adjusted R-squared 0.128729 S.D. dependent var 3.256704
S.E. of regression 3.039869 Akaike info criterion 5.081756
Sum squared resid 1404.602 Schwarz criterion 5.140661
Log likelihood -390.8361 Hannan-Quinn criter. 5.105682
Durbin-Watson stat 2.004223
Inverted AR Roots -.30
Inverted MA Roots .10

EViews clajha Ao ol g.iﬁd\ G..Jym Jaass

Dependent Variable: D(EXR)

Method-ARMA Maximum Likelihood (OPG - BHHH)

Date: 05/30/22 Time: 00:17

Sample: 2008M02 2020M12

Included observations: 155

Convergence achieved after 166 iterations

Coefficient covariance computed using outer product of gradients

Variable Coefficient Std. Error t-Statistic Prob.
AR(1) -0.359369 0.028776 -12.48835 0.0000
MA(30) 0.136782 0.042129 3.246705 0.0014
SIGMASQ 8.887395 0.408126 21.77608 0.0000
R-squared 0.156609 Mean dependent var 0.422806
Adjusted R-squared 0.145512 S.D. dependent var 3.256704
S.E. of regression 3.010449 Akaike info criterion 5.065768
Sum squared resid 1377.546  Schwarz criterion 5.124673
Log likelihood -389.5970 Hannan-Quinn criter. 5.089694
Durbin-Watson stat 2.052003
Inverted AR Roots -.36
Inverted MA Roots .93+.10i .93-.10i .89+.29i .89-.29i
.81-.47i .81+.47i . 70+.63i .70-.63i
.55-.76i .55+.76i .38-.85i .38+.85i
.19+.92i .19-.92i -.00+.94i -.00-.94i
-.19+.92i -.19-.92i -.38-.85i -.38+.85i
-.55-.76i -.55+.76i -.70+.63i -.70-.63i
-.81+.47i -.81-.47i -.89-.29i -.89+.29i

-.93+.10i -.93-.10i
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Dependent Variable: D(EXR)

Methoed-ARMA Maximum Likelihood (OPG - BHHH)

Date: 05/30/22 Time: 00:18

Sample: 2008M02 2020M12

Included observations: 155

Convergence achieved after 104 iterations

Coefficient covariance computed using outer product of gradients

Variable Coefficient Std. Error t-Statistic Prob.
AR(1) -0.306819 0.031530 -9.730971 0.0000
MA(31) -0.308758 0.036651 -8.424207 0.0000
SIGMASQ 8.171947 0.426953 19.14016 0.0000
R-squared 0.224503 Mean dependent var 0.422806
Adjusted R-squared 0.214299 S.D. dependent var 3.256704
S.E. of regression 2.886734  Akaike info criterion 4.997969
Sum squared resid 1266.652 Schwarz criterion 5.056874
Log likelihood -384.3426 Hannan-Quinn criter. 5.021895
Durbin-Watson stat 1.973390
Inverted AR Roots -.31
Inverted MA Roots .96 .94-.19i .94+.19i .88-.38i
.88+.38i .79-.55i .79+ .55j .66+.70i
.66-.70i .51+.82j .51-.82i .33+.90i
.33-.90i .15+.95j .15-.95i -.05+.96i
-.05-.96i -.24+.93i -.24-.93i -.42+.86i
-.42-.86i -.59+.76i -.59-.76i -.73-.63i
-.73+.63i -.84-.47i -.84+.47i -.92+.29i
-.92-.29i -.96+.10i -.96-.10i

EViews claa Ao ol aul)ll zigaill pass

Dependent Variable: D(EXR)

Methoedi-ARMA Maximum Likelihood (OPG - BHHH)

Date: 05/30/22 Time: 00:18

Sample: 2008M02 2020M12

Included observations: 155

Convergence achieved after 111 iterations

Coefficient covariance computed using outer product of gradients

Variable Coefficient Std. Error t-Statistic Prob.
AR(1) -0.354277 0.034097 -10.39013 0.0000
MA(32) 0.165975 0.054079 3.069118 0.0025
SIGMASQ 8.768139 0.363363 24.13056 0.0000
R-squared 0.167926 Mean dependent var 0.422806
Adjusted R-squared 0.156978 S.D. dependent var 3.256704
S.E. of regression 2.990183 Akaike info criterion 5.054344
Sum squared resid 1359.062 Schwarz criterion 5.113249
Log likelihood -388.7116 Hannan-Quinn criter. 5.078270
Durbin-Watson stat 2.033847
Inverted AR Roots -.35
Inverted MA Roots .94+.09i .94-.09i .90-.27i .90+.27i
.83-.45i .83+.45i .73+.60i .73-.60i
.60+.73i .60-.73i .45-.83i .45+ .83i
.27-.90i .27+.90i .09-.94i .09+.94i
-.09-.94i -.09+.94i -.27-.90i -.27+.90i
-.45+.83i -.45-.83i -.60+.73i -.60-.73i
-.73+.60i -.73-.60i -.83-.45i -.83+.45i

-.90-.27i -.90+.27i -.94+.09i -.94-.09i
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Dependent Variable: D(EXR)

Method:-ARMA Maximum Likelihood (OPG - BHHH)

Date: 05/30/22 Time: 00:18

Sample: 2008M02 2020M12

Included observations: 155

Convergence achieved after 83 iterations

Coefficient covariance computed using outer product of gradients

Variable Coefficient Std. Error t-Statistic Prob.
AR(30) 0.161263 0.041854 3.853004 0.0002
MA(1) -0.343927 0.033912 -10.14164 0.0000
SIGMASQ 8.920420 0.427544 20.86433 0.0000
R-squared 0.153475 Mean dependent var 0.422806
Adjusted R-squared 0.142337 S.D. dependent var 3.256704
S.E. of regression 3.016037 Akaike info criterion 5.070842
Sum squared resid 1382.665 Schwarz criterion 5.129747
Log likelihood -389.9902 Hannan-Quinn criter. 5.094768
Durbin-Watson stat 2.063427
Inverted AR Roots .94 .92+.20i .92-.20i .86-.38i
.86+.38i .76+.55i .76-.55i .63-.70i
.63+.70i A47-.81i A47+.81i .29-.89i
.29+.89i .10-.94i .10+.94i -.10+.94i
-.10-.94i -.29+.89i -.29-.89i -.47-.81i
-.47+.81i -.63-.70i -.63+.70i -.76-.55i
-.76+.55i -.86+.38i -.86-.38i -.92-.20i
-.92+.20i -.94
Inverted MA Roots .34
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Dependent Variable: D(EXR)

Method: ARMA Maximum Likelihood (OPG - BHHH)

Date: 05/30/22 Time: 00:19

Sample: 2008M02 2020M12

Included observations: 155

Convergence achieved after 65 iterations

Coefficient covariance computed using outer product of gradients

Variable Coefficient Std. Error t-Statistic Prob.
AR(30) -0.157302 0.367958 -0.427499 0.6696
MA(30) 0.383008 0.372903 1.027099 0.3060
SIGMASQ 10.04362 0.329112 30.51731 0.0000
R-squared 0.046886 Mean dependent var 0.422806
Adjusted R-squared 0.034345 S.D. dependent var 3.256704
S.E. of regression 3.200289 Akaike info criterion 5.195023
Sum squared resid 1556.761 Schwarz criterion 5.253928
Log likelihood -399.6143 Hannan-Quinn criter. 5.218949
Durbin-Watson stat 2.670904
Inverted AR Roots .94-.10i .94+.10i .89-.29i .89+.29i
.81-.47i .81+.47i .70-.63i .70+.63i
.55+.76i .55-.76i .38+.86i .38-.86i
.20-.92i .20+.92i .00-.94i -.00+.94i
-.20+.92i -.20-.92i -.38-.86i -.38+.86i
-.55-.76i -.55+.76i -.70-.63i -.70+.63i
-.81+.47i -.81-.47i -.89+.29i -.89-.29i
-.94+.10i -.94-.10i
Inverted MA Roots .96+.10i .96-.10i .92-.30i .92+.30i
.84-.48i .84+ .48i .72-.65i .72+ .65i
57+.78i .57-.78i .39+.88i .39-.88i
.20+.95i .20-.95i -.00+.97i -.00-.97i
-.20-.95i -.20+.95i -.39+.88i -.39-.88i
-.57+.78i -.57-.78i -.72-.65i -.72+.65i
-.84+.48i -.84-.48i -.92+.30i -.92-.30i

-.96-.10i -.96+.10i
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Dependent Variable: D(EXR)

Method: ARMA Maximum Likelihood (OPG - BHHH)

Date: 05/30/22 Time: 00:19

Sample: 2008M02 2020M12

Included observations: 155

Convergence achieved after 63 iterations

Coefficient covariance computed using outer product of gradients

Variable Coefficient Std. Error t-Statistic Prob.
AR(30) 0.161510 0.048066 3.360168 0.0010
MA(31) -0.441964 0.041224 -10.72099 0.0000
SIGMASQ 8.391676 0.376023 22.31691 0.0000
R-squared 0.203651 Mean dependent var 0.422806
Adjusted R-squared 0.193173 S.D. dependent var 3.256704
S.E. of regression 2.925287 Akaike info criterion 5.052396
Sum squared resid 1300.710 Schwarz criterion 5.111301
Log likelihood -388.5607 Hannan-Quinn criter. 5.076322
Durbin-Watson stat 2.514581
Inverted AR Roots .94 .92-.20i .92+.20i .86-.38i
.86+.38i .76-.55i .76+.55i .63-.70i
.63+.70i A47-.81i .47+.81i .29+.89i
.29-.89i .10-.94i .10+.94i -.10-.94i
-.10+.94i -.29-.89i -.29+.89i -.47+.81i
-.47-.81i -.63-.70i -.63+.70i -.76+.55i
-.76-.55i -.86+.38i -.86-.38i -.92+.20i
-.92-.20i -.94
Inverted MA Roots .97 .95+.20i .95-.20i .90+.38i
.90-.38i .80+.56i .80-.56i .67-.71i
67+.71i .52+.83i .52-.83i .34-.91i
.34+.91i .15-.96i .15+.96i -.05-.97i
-.05+.97i -.24-.94i -.24+.94i -.43-.87i
-.43+.87i -.60-.77i -.60+.77i -.74+.63i
-.74-.63i -.85+.47i -.85-.47i -.93+.29i
-.93-.29i -.97+.10i -.97-.10i

EViews cilajda Ao ol alil) zigaill s

Dependent Variable: D(EXR)

Method: ARMA Maximum Likelihood (OPG - BHHH)

Date: 05/30/22 Time: 00:20

Sample: 2008M02 2020M12

Included observations: 155

Convergence achieved after 76 iterations

Coefficient covariance computed using outer product of gradients

Variable Coefficient ~ Std. Error t-Statistic Prob.
AR(30) 0.213100 0.035787 5.954718 0.0000
MA(32) 0.265507 0.037884 7.008455 0.0000
SIGMASQ 9.279482 0.409765 22.64588 0.0000
R-squared 0.119401 Mean dependent var 0.422806
Adjusted R-squared 0.107814 S.D. dependent var 3.256704
S.E. of regression 3.076139 Akaike info criterion 5.128480
Sum squared resid 1438.320 Schwarz criterion 5.187385
Log likelihood -394.4572 Hannan-Quinn criter. 5.152405
Durbin-Watson stat 2.562364
Inverted AR Roots .95 .93+.20i .93-.20i .87+.39i
.87-.39i 77+.56i .77-.56i .64+.71i
.64-.71i A7-.82i AT7+.82i .29-.90i
.29+.90i .10-.94i 10+.94i  -.10-.94i
-.10+.94i -.29+.90i  -.29-.90i -.47-.82i
-47+.82i -.64+.71i  -.64-71i -.77-.56i
- 77+.56i -.87+.39  -.87-.39i -.93+.20i
-.93-.20i -.95
Inverted MA Roots .95+.09i .95-.09i .92-.28i .92+.28i
.85-.45i .85+.45i 74+.61i .74-.61i
.61+.74i .61-.74i .45-.85i .45+.85i
.28-.92i .28+.92i .09-.95i .09+.95i
-.09+.95i -.09-.95i -.28-.92i -.28+.92i
-.45+.85i -.45-.85i -.61+.74i  -.61-74i
- 74+.61i -.74-.61i -.85+.45i  -.85-.45i

-.92-.28i -92+.281  -.95+.09i -.95-.09i
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Dependent Variable: D(EXR)

Methed:-ARMA Maximum Likelihood (OPG - BHHH)

Date: 05/30/22 Time: 00:20

Sample: 2008M02 2020M12

Included observations: 155

Convergence achieved after 82 iterations

Coefficient covariance computed using outer product of gradients

Variable Coefficient Std. Error t-Statistic Prob.
AR(31) -0.274875 0.033829 -8.125316 0.0000
MA(1) -0.278912 0.035172 -7.929921 0.0000
SIGMASQ 8.398056 0.423383 19.83561 0.0000
R-squared 0.203046 Mean dependent var 0.422806
Adjusted R-squared 0.192560 S.D. dependent var 3.256704
S.E. of regression 2.926398 Akaike info criterion 5.020822
Sum squared resid 1301.699 Schwarz criterion 5.079727
Log likelihood -386.1137 Hannan-Quinn criter. 5.044748
Durbin-Watson stat 2.084599
Inverted AR Roots .95+.10i .95-.10i .92+.29i .92-.29i
.84+ .47i .84-.47i 73+.62i .73-.62i
.59+.76i .59-.76i .42+ .86i .42-.86i
.24-.93i .24+ .93i .05-.96i .05+.96i
-.15-.95i -.15+.95i -.33+.90i -.33-.90i
-.51+.81i -.51-.81i -.66-.70i -.66+.70i
-.79+.55i -.79-.55i -.88+.38i -.88-.38i
-.94+.19i -.94-.19i -.96
Inverted MA Roots .28
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Dependent Variable: D(EXR)

Method: ARMA Maximum Likelihood (OPG - BHHH)

Date: 05/30/22 Time: 00:21

Sample: 2008M02 2020M12

Included observations: 155

Convergence achieved after 106 iterations

Coefficient covariance computed using outer product of gradients

Variable Coefficient Std. Error t-Statistic Prob.
AR(31) -0.304657 0.029820 -10.21650 0.0000
MA(30) 0.152657 0.045020 3.390893 0.0009
SIGMASQ 8.943061 0.349418 25.59416 0.0000
R-squared 0.151326 Mean dependent var 0.422806
Adjusted R-squared 0.140160 S.D. dependent var 3.256704
S.E. of regression 3.019862 Akaike info criterion 5.091510
Sum squared resid 1386.174  Schwarz criterion 5.150415
Log likelihood -391.5921 Hannan-Quinn criter. 5.115436
Durbin-Watson stat 2.628459
Inverted AR Roots .96-.10i .96+.10i .92+.29i .92-.29i
.84-.47i .84+.47i . 73+.63i .73-.63i
.59-.76i .59+.76i .42+ .86i .42-.86i
.24-.93i .24+ .93i .05-.96i .05+.96i
-.15+.95i -.15-.95i -.33+.90i -.33-.90i
-.51+.82i -.51-.82i -.66+.70i -.66-.70i
-.79+.55i -.79-.55i -.88+.38i -.88-.38i
-.94+.19i -.94-.19i -.96
Inverted MA Roots .93+.10i .93-.10i .89+.29i .89-.29i
.81-.47i .81+.47i .70+.63i .70-.63i
.55-.76i .55+.76i .38-.86i .38+.86i
.20+.92i .20-.92i -.00-.94i -.00+.94i
-.20+.92i -.20-.92i -.38-.86i -.38+.86i
-.55-.76i -.55+.76i -.70+.63i -.70-.63i
-.81+.47i -.81-.47i -.89-.29i -.89+.29i

-.93+.10i -.93-.10i




Dependent Variable: D(EXR)
Method: ARMA Maximum Likelihood (OPG - BHHH)
Date: 05/30/22 Time: 00:22
Sample: 2008M02 2020M12
Included observations: 155

Convergence achieved after 88 iterations
Coefficient covariance computed using outer product of gradients

Variable Coefficient Std. Error t-Statistic Prob.
AR(31) 0.066558 0.148535 0.448098 0.6547
MA(31) -0.513950 0.175510 -2.928328 0.0039
SIGMASQ 8.619335 0.459349 18.76426 0.0000
R-squared 0.182047 Mean dependent var 0.422806
Adjusted R-squared 0.171285 S.D. dependent var 3.256704
S.E. of regression 2.964701 Akaike info criterion 5.078849
Sum squared resid 1335.997 Schwarz criterion 5.137754
Log likelihood -390.6108 Hannan-Quinn criter. 5.102775
Durbin-Watson stat 2.477974
Inverted AR Roots .92 .90+.18i .90-.18i .84+.36i
.84-.36i .75+.52i .75-.52i .63-.66i
.63+.66i .48+.78i .48-.78i .32-.86i
.32+.86i .14-.91i .14+.91i -.05+.92i
-.05-.92i -.23-.89i -.23+.89i -.40-.82i
-.40+.82i -.56-.72i -.56+.72i -.70+.60i
-.70-.60i -.80+.44i -.80-.44i -.87+.27i
-.87-.27i -.91+.09i -.91-.09i
Inverted MA Roots .98 .96+.20i .96-.20i .90+.39i
.90-.39i .80+.56i .80-.56i .67-.71i
67+.71i .52+.83i .52-.83i .34-.92i
.34+.92i .15-.97i .15+.97i -.05-.98i
-.05+.98i -.25-.95i -.25+.95i -.43-.88i
-.43+.88i -.60-.77i -.60+.77i -.74+.64i
-.74-.64i -.86+.47i -.86-.47i -.93+.29i
-.93-.29i -.97+.10i -.97-.10i

Dependent Variable: D(EXR)
Method: ARMA Maximum Likelihood (OPG - BHHH)
Date: 05/30/22 Time: 00:22
Sample: 2008M02 2020M12
Included observations: 155

Convergence achieved after 119 iterations
Coefficient covariance computed using outer product of gradients

Variable Coefficient Std. Error t-Statistic Prob.
AR(31) -0.306485 0.036390 -8.422253 0.0000
MA(32) 0.211887 0.054818 3.865270 0.0002
SIGMASQ 8.722552 0.338758 25.74862 0.0000
R-squared 0.172252 Mean dependent var 0.422806
Adjusted R-squared 0.161361 S.D. dependent var 3.256704
S.E. of regression 2.982400 Akaike info criterion 5.071710
Sum squared resid 1351.996 Schwarz criterion 5.130615
Log likelihood -390.0576 Hannan-Quinn criter. 5.095636
Durbin-Watson stat 2.626406
Inverted AR Roots .96-.10i .96+.10i .92+.29i .92-.29i
.84-.47i .84+.47i . 73+.63i .73-.63i
.59-.76i .59+.76i .42+ .86i .42-.86i
.24-.93i .24+ .93i .05-.96i .05+.96i
-.15+.95i -.15-.95i -.33+.90i -.33-.90i
-.51+.82i -.51-.82i -.66+.70i -.66-.70i
-.79+.55i -.79-.55i -.88+.38i -.88-.38i
-.94+.19i -.94-.19i -.96
Inverted MA Roots .95+.09i .95-.09i .91-.28i .91+.28i
.84+ .45i .84-.45i .74-.60i .74+ .60i
.60-.74i .60+.74i .45-.84i .45+ .84i
.28+.91i .28-.91i .09-.95i .09+.95i
-.09+.95i -.09-.95i -.28+.91i -.28-.91i
-.45+.84i -.45-.84i -.60-.74i -.60+.74i
-.74-.60i -.74+.60i -.84-.45i -.84+.45i
-.91-.28i -.91+.28i -.95-.09i -.95+.09i
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