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1992 21,84 18,245804
1993 23,35 6,91391941
1994 35,06 50,1498929
1995 47,66 35,9383913
1996 54,75 14,8762065
1997 57,71 5,40639269
1998 58,74 1,784786

1999 66,57 13,3299285
2000 75,26 13,0539282
2001 77,22 2,60430508
2002 79,68 3,18570319
2003 77,39 -2,873996

2004 72,06 -6,8871947
2005 73,28 1,69303358
2006 72,65 -0,8597162
2007 69,29 -4,624914

2008 64,58 -6,7975177
2009 72,65 12,4961288
2010 74,39 2,39504474
2011 72,94 -1,9491867
2012 77,54 6,30655333
2013 79,37 2,36007222
2014 80,58 1,52450548
2015 100,69 24,9565649
2016 109,44 8,69003873
2017 110,97 1,39802632
2018 116,59 5,06443183
2019 119,35 2,36726992
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1990 2703474408,40

1991 3459969140,78 27,9823153
1992 317517177,47 -90,823121
1993 3655668337,89 1051,32931
1994 4813488033,46 31,6719021
1995 4164319964,09 -13,486438
1996 6296459575,24 51,2001871
1997 9666874794,89 53,5287359
1998 845222524,78 -91,256507
1999 6146079211,16 627,155161
2000 13556106802,21 120,565117
2001 19625060612,90 44,7691502
2002 25151012703,14 28,1576307
2003 35454600266,17 40,9668894
2004 45691652467,50 28,8736923
2005 59167068864,05 29,492075
2006 81462730475,32 37,6825522
2007 114972269711,74 41,1348098
2008 148098646076,64 28,8124923
2009 155111906771,68 4,7355333
2010 170461132878,61 9,89558212
2011 191369111470,41 12,2655401
2012 200586904241,38 4,81676102
2013 201436604411,92 0,423607
2014 186350590140,83 -7,489212
2015 150595236894,63 -19,187142
2016 120788088861,40 -19,792889
2017 104852543743,41 -13,192977
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2018 87382910154,09 -16,661144
2019 71795950714,95 -17,837538
2020 55093361361,29 -23,263971
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oable dad) dngia aladinly
& fidal) Jalsil) JLoA) milis 102-04 a2 J gl
Null Hypothesis: D(U) has a unit root

Exogenous: None
Lag Length: 1 (Fixed)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -3.078838 0.0033

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(U,2)
Method: Least Squares
Date: 05/03/21 Time: 00:22
Sample (adjusted): 1993 2020
Included observations: 28 after adjustments

Variable Coefficient  Std. Error t-Statistic Prob.
D(U(-1)) -0.594196  0.192994 -3.078838 0.0049
D(U(-1),2) 0.073663 0.169835 0.433736 0.6681
R-squared0.284029 Mean dependent var-0.000683
Adjusted R-squared0.256491 S.D. dependent var0.378012
S.E. of regression0.325949 Akaike info criterion0.664596
Sum squared resid2.762306 Schwarz criterion0.759753
Log likelihood-7.304338 Hannan-Quinn criter.0.693686

Durbin-Watson stat1.878399

t- das ((%1)0.01 2ic 5 se 5iprob=0.0033 s t-statistic=-3.078838 ixd o Lo
-1.953381 (1« 8l 5 Jil 08 ¢ %1 4 sinn (5 sie ic -2.650145 « 45 )i (ADF) 5l s

238 () 685 L 5% 10 L sine (5 sina 2ic -1,.609798 (30 il XS5 (%5 4 sina (5 siana dic
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Vector Autoregression Estimates

Date: 04/28/21 Time: 18:58

Sample (adjusted): 1992 2020

Included observations: 29 after adjustments
Standard errors in () & t-statistics in [ ]

LEXR LTRI
-0.150640 1.175707 LTRI(-1)
(0.06885) (0.19863)

[-2.18781] [ 5.91910]

0.142196 -0.264140 LTRI(-2)
(0.06549) (0.18893)

[2.17114] [-1.39806]

0.901465 -0.445810 LEXR(-1)
(0.16149) (0.46587)

[ 5.58211] [-0.95695]

-0.022051 0.481677 LEXR(-2)
(0.13111) (0.37823)

[-0.16819] [ 1.27349]

0.789340 2.107611 C
(0.33081) (0.95430)

[ 2.38610] [ 2.20854]
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0.964270 0.974713
0.958315 0.970499
0.173869 1.446925
0.085115 0.245537
161.9280 231.2769
33.04361 2.319682
-1.934042 0.184850
-1.698301 0.420590
4.242807 24.39429
0.416887 1.429539

R-squared

Adj. R-squared
Sum sq. resids
S.E. equation
F-statistic

Log likelihood
Akaike AIC
Schwarz SC
Mean dependent
S.D. dependent

0.000408 Determinant resid covariance (dof adj.)

0.000279 Determinant resid covariance

36.35142  Log likelihood

-1.817339 Akaike information criterion
-1.345858 Schwarz criterion
10 Number of coefficients

EVIEWS10 <l e o alaic Yl Lduall dlae) (e 1 juaal)

rob LS B paaall Co el yrd 23 gail) Aslre gl a8 Sy o3l § Jsaadl A (e

1) - 0.0220513515655*L EXR(-2) + 0.789339868365

LEXR = C(2,1)*LTRI(-1) + C(2,2)*LTRI(-2) + C(2,3)*LEXR(-1) + C(2,4)*LEXR(-2) + C(2,5)

LEXR = - 0.150640392715*LTRI(-1) + 0.142195694175*LTRI(-2) + 0.901465279875*LEXR(-

LEXRT—==—==

LTRI :4 sall caldalaay)

028 Al 30 dal ey S IS5 GlbliaY) e i Cieall s of Jaadl padill 25 DA (g

D b L ually A831al)

R? vaail) Jalaa pudi o
& i) e %97.4713 o &l %97.4713 @ Crosiall G pasil Jalas
%2.5287 dadiall dpnill g s pall jmw A Aaladl Gl el b jedd (Say SUaliaY)
oAl bl 5 @l e ()0 gad Gllalia¥) bl sl g

R BLiY) Jalaa jpudi o
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Inverse Roots of AR Characteristic Polynomial

1.5

1.0

0.5 ]

0.07 ] . o o

-0.5 |

-1.0 |

-1.5

-1.5 -1.0 -0.5 0.0 0.5 1.0 1.5
A 83 s A 3 sail) (8 1 e B a5 3 alall A0 B2 g se Lalal) S Ly
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45



j\j@l\géﬂlhgh‘ibdﬂ\}u”m@mwjd#:QJL:'\S\M\

46

Response of

LTRI:
LEXR LTRI Period
0.000000 0.245537 1
(0.00000) (0.03224)
-0.036674 0.298419 2
(0.03863) (0.06210)
-0.036554 0.300744 3
(0.05235) (0.08588)
-0.029026 0.274500 4
(0.06343) (0.10131)
-0.018242 0.239176 5
(0.06989) (0.11063)
-0.007750 0.202975 6
(0.07342) (0.11693)
0.001223 0.169741 7
(0.07443) (0.12092)
0.008296 0.140835 8
(0.07331) (0.12235)
0.013532 0.116446 9
(0.07048) (0.12102)
0.017169 0.096226 10
(0.06640) (0.11713)
Response of
LEXR:
LEXR LTRI Period
0.082264 -0.021846 1
(0.01080) (0.01554)
0.074158 -0.056681 2
(0.01647) (0.02277)
0.070561 -0.060654 3
(0.01880) (0.02852)
0.062265 -0.056298 4
(0.02128) (0.03249)
0.053748 -0.047999 5
(0.02263) (0.03484)
0.045700 -0.039025 6
(0.02323) (0.03635)
0.038585 -0.030688 7
(0.02316) (0.03721)
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0.032489
(0.02251)
0.027361
(0.02139)
0.023090
(0.01993)

-0.023511
(0.03733)
-0.017597
(0.03664)
-0.012860
(0.03519)

10

Cholesky Ordering: LTRI LEXR
Standard Errors: Analytic

Response to Cholesky One S.D. (d.f. adjusted) Innovations £ 2 S.E.

Response of LTRIto LTRI

.10 ]

.05 |

.00

-.05 |

-10 |

Response of LTRIto LEXR

Caotiall Llaia) J)ga il il i gy 102-05 ad ) JSil)

-.10 |
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pall e dada e 4 sall cllaba DU dladial @llia ol e ¢ alagl Ll allia 5 ilad)
il Al L3306

Jashal) saall 8 sadl ol Ayl JLS) il gida gy 102-07 ad Jganl

VAR Granger Causality/Block Exogeneity Wald Tests
Date: 04/28/21 Time: 19:10
Sample: 1990 2020
Included observations: 28

Dependent variable: DLTRI

Prob. df Chi-sq Excluded
0.7732 2 0.514317 DLEXR
0.7732 2 0.514317 All

Dependent variable: DLEXR

Prob. df Chi-sq Excluded
0.6345 2 0.909859 DLTRI
0.6345 2 0.909859 All

EVIEWS10 <l i o aldie Yl Lduall dlae) (e 1 juaal)

LAl P JiaY) | F dud dsiluaa) guilds daganl) Ay Al

CETTTR PENPIPRTS 0.7732 0.514317 ltri caiYlexr
CETTTR PENPIPRTS 0.6345 0.909859 lexr s Yltri
rdaladl)
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VAR Lag Order Selection Criteria

Endogenous variables: DLTRI DLEXR
Exogenous variables: C
Date: 05/09/21 Time: 19:48
Sample: 1990 2020
Included observations: 22

HQ SC AIC FPE LR LogL Lag
0.172024 0.247845 0.148659 0.003978 NA 0.364748 0
0.266445 0.493906 0.196349 0.004186 6.002981 3.840158 1
0.212134 0.591236 0.095308 0.003832 7.899521 8.951612 2

-0.006547 0.524197  -0.170103 0.003027 9.435711 15.87113 3
-1.207167* -0.524783* -1.417454* 0.000920* 20.94283* 33.59199 4

* indicates lag order selected by the criterion
LR: sequential modified LR test statistic (each test at 5% level)
FPE: Final prediction error
AIC: Akaike information criterion
SC: Schwarz information criterion
HQ: Hannan-Quinn information criterion

AIC @ (S0 O3 (b paiue dbiay (allifi Al 5 (AIC=-1.417454 & sSAIC J Aad S8l 1L
Oribulall 4 (5 sl Jal 138 & a5 AIC J 3l JiVLag (& el ds o of in Las

omadl) (aal) A dd) 8Dl LEAL a6 (4 A s paldl A ) Loas Ll Ly

S A A8e g ae o aii Sl Al L @) Hlidl) e a iy Al A8 Lis) o)

LA i) 23 gai (385 Aliadd) dlex s dltri o wadll aall i il
omall) saal) B Al LGS i 2-02-09 a2 J gaal)

Pairwise Granger Causality Tests
Date: 05/09/21 Time: 19:58
Sample: 1990 2020
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Lags: 4

Prob. F-Statistic  Obs  Null Hypothesis:

0.0038 6.69129 22 DLEXR does not Granger Cause DLTRI
0.6632 0.60929 DLTRI does not Granger Cause DLEXR

EVIEWS10 <l jda o alaieYl dlal) slas) (e 1 jiaal)

oLl Jpanll 8 daza all 400N i) (adlacin) Wiy o3le | Jgandl DA (e

AN P Juay F odud dpibaa) dagaal) duia jB1)
dnw g g pie 0.6632 0.60929 dlexr < ¥ Dltri
EETTNR Pt 0.0038 6.69129 ditri eS8 Y dlexr

o J8 52 5 prob=0.0038 :cid ditri e dlexr J a5 Jii odlel Jsanll e
e 2a 5 oladl 8 A ABMe a3 g3 Lol J Al WSy o3l | Jsand) DA (e Laal ke 5¢<0.05
A sl cllalgay) e Gl

£ Jala g AtBlia 1l Gallaall

ool Lo 128 5 alitia ye Hlise cldaliia¥) 5 Copeall el dyie 3l JusDall (e JS IS o
SR JusSlad) (V) s all e cild 5 all 3879308 5 ,3a 3 9a s Dickey-Fuller il

L Ao g gaie gl dgas saudi o 50l Ld VAR O W o Al all o2 JDA (e o
(a5 i eall e glule G

Al )l 5558 IR A pal) cllaliia¥) e € S0 g @i G geall el 8 <l yal) o
S LY all A i) g g dall il Aad (alasil e ol s Glld aa yg
ol ) dad 5ol ) cdphadill ) joliall Aaall dadl) A Galaasy) ) ddlayl ) sl Kl
Jaaaill 5 adall dlee b CaDAY)

dad o S Sy i Cieall jrae b Qi) o Jaadl il il A (e o
A gall aaldalsiay)
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Null Hypothesis: LEXR has a unit root
Exogenous: Constant
Lag Length: O (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -6.207875 0.0000
Test critical values: 1% level -3.670170
5% level -2.963972
10% level -2.621007

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LEXR)
Method: Least Squares
Date: 05/03/21 Time: 00:04
Sample (adjusted): 1991 2020
Included observations: 30 after adjustments

Variable Coefficient ~ Std. Error t-Statistic Prob.

LEXR(-1) -0.206608  0.033282 -6.207875 0.0000

C 0.937543 0.138131 6.787343 0.0000
R-squared0.579186 Mean dependent var0.088332
Adjusted R-squared0.564157 S.D. dependent var0.158964
S.E. of regression0.104945 Akaike info criterion-1.606417
Sum squared resid0.308378 Schwarz criterion-1.513004
Log likelihood26.09625 Hannan-Quinn criter.-1.576533
F-statistic38.53772 Durbin-Watson stat1.441426

Prob(F-statistic)0.000001

Legi 32 -3

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

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic ~ 2.317997 0.9937
Test critical values: 1% level -2.644302
5% level -1.952473
10% level -1.610211

56



adal) daild

(o

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LEXR)
Method: Least Squares
Date: 05/03/21 Time: 00:04
Sample (adjusted): 1991 2020
Included observations: 30 after adjustments

Variable Coefficient  Std. Error t-Statistic Prob.

LEXR(-1) 0.017102 0.007378 2.317997 0.0277

Mean dependent var0.088332
S.D. dependent var0.158964
Akaike info criterion-0.700304

Schwarz criterion-0.653597

Hannan-Quinn criter.-0.685362

R-squared-0.113174
Adjusted R-squared-0.113174
S.E. of regression0.167718
Sum squared resid0.815748
Log likelihood11.50456
Durbin-Watson stat0.814105

IV Gl e
RENO PG |

Null Hypothesis: D(LEXR) 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 -6.058578 0.0001
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(LEXR,2)
Method: Least Squares
Date: 05/03/21 Time: 00:05
Sample (adjusted): 1992 2020
Included observations: 29 after adjustments
Variable Coefficient ~ Std. Error t-Statistic Prob.
D(LEXR(-1)) -0.783912  0.129389 -6.058578 0.0000
C 0.090771 0.049423 1.836635 0.0777
@TREND("1990")  -0.002728  0.002457 -1.110305 0.2770

R-squared0.612346 Mean dependent var-0.022878

Adjusted R-squared0.582526
S.E. of regression0.096821
Sum squared resid0.243732
Log likelihood28.14604
F-statistic20.53503

S.D. dependent var0.149849
Akaike info criterion-1.734210
Schwarz criterion-1.592765
Hannan-Quinn criter.-1.689911
Durbin-Watson stat1.555443
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Prob(F-statistic)0.000004

cldl)
Null Hypothesis: D(LEXR) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=7)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -6.284646 0.0000
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(LEXR,2)
Method: Least Squares
Date: 05/03/21 Time: 00:06
Sample (adjusted): 1992 2020
Included observations: 29 after adjustments
Variable Coefficient ~ Std. Error t-Statistic Prob.
D(LEXR(-1)) -0.714262  0.113652 -6.284646 0.0000
C 0.040904 0.020713 1.974763 0.0586
R-squared0.593965 Mean dependent var-0.022878
Adjusted R-squared0.578927 S.D. dependent var0.149849
S.E. of regression0.097237 Akaike info criterion-1.756850
Sum squared resid0.255288 Schwarz criterion-1.662554
Log likelihood27.47433 Hannan-Quinn criter.-1.727318
F-statistic39.49677 Durbin-Watson stat1.589536
Prob(F-statistic)0.000001
Lagi s -3

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

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -5.806136 0.0000

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(LEXR,2)
Method: Least Squares
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Date: 05/03/21 Time: 00:06
Sample (adjusted): 1992 2020
Included observations: 29 after adjustments

Variable Coefficient ~ Std. Error t-Statistic Prob.
D(LEXR(-1)) -0.604297  0.104079 -5.806136 0.0000
R-squared0.535320 Mean dependent var-0.022878
Adjusted R-squared0.535320 S.D. dependent var0.149849
S.E. of regression0.102148 Akaike info criterion-1.690907
Sum squared resid0.292160 Schwarz criterion-1.643758
Log likelihood25.51814 Hannan-Quinn criter.-1.676140

Durbin-Watson stat1.578979

llalgia DU Ll
5 siwall 2ic
aaiall g il -1
Null Hypothesis: LTRI has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Fixed)
t-Statistic Prob.*

Augmented Dickey-Fuller test statistic  0.668913 0.9993

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(LTRI)
Method: Least Squares
Date: 05/03/21 Time: 00:14
Sample (adjusted): 1992 2020
Included observations: 29 after adjustments

Variable Coefficient ~ Std. Error t-Statistic Prob.
LTRI(-1) 0.056260 0.084107 0.668913 0.5097
D(LTRI(-1)) 0.110427 0.228392 0.483500 0.6329
C -0.934907  1.796348 -0.520448 0.6073
@TREND("1990")  -0.021825  0.016007 -1.363427 0.1849
R-squared0.250978 Mean dependent var0.095440
Adjusted R-squared0.161096 S.D. dependent var0.264909
S.E. of regression0.242635 Akaike info criterion0.132925
Sum squared resid1.471793 Schwarz criterion0.321517
Log likelihood2.072591 Hannan-Quinn criter.0.191990
F-statistic2.792291 Durbin-Watson stat1.904455

Prob(F-statistic)0.061176

ol -2
59



adal) daild

(o

Null Hypothesis: LTRI has a unit root
Exogenous: Constant
Lag Length: 1 (Fixed)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -1.586715 0.4764

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(LTRI)
Method: Least Squares
Date: 05/03/21 Time: 00:15
Sample (adjusted): 1992 2020
Included observations: 29 after adjustments

Variable Coefficient  Std. Error t-Statistic Prob.

LTRI(-1) -0.050253 0.031671 -1.586715 0.1247

D(LTRI(-1)) 0.299416 0.184493 1.622913 0.1167

C 1.282670 0.775025 1.655005 0.1099
R-squared0.195283 Mean dependent var0.095440
Adjusted R-squared0.133382 S.D. dependent var0.264909
S.E. of regression0.246610 Akaike info criterion0.135682
Sum squared resid1.581232 Schwarz criterion0.277126
Log likelihood1.032613 Hannan-Quinn criter.0.179981
F-statistic3.154750 Durbin-Watson stat1.903340

Prob(F-statistic)0.059342

Lgisn -3

Null Hypothesis: LTRI has a unit root
Exogenous: None
Lag Length: 1 (Fixed)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic ~ 0.970405 0.9078

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(LTRI)
Method: Least Squares
Date: 05/03/21 Time: 00:16
Sample (adjusted): 1992 2020
Included observations: 29 after adjustments

Variable Coefficient  Std. Error t-Statistic Prob.
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LTRI(-1) 0.002053 0.002115 0.970405 0.3405
D(LTRI(-1)) 0.363290 0.186131 1.951799 0.0614

R-squared0.110508
Adjusted R-squared0.077564
S.E. of regression0.254428
Sum squared resid1.747811
Log likelihood-0.419707
Durbin-Watson stat1.934177

Mean dependent var0.095440
S.D. dependent var0.264909
Akaike info criterion0.166876

Schwarz criterion0.261173

Hannan-Quinn criter.0.196409

d}“}]\ d‘)ﬂ\ e
aaially Bl -1
Null Hypothesis: D(LTRI) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Fixed)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic  -3.684834 0.0404
Test critical values: 1% level -4.323979
5% level -3.580623
10% level -3.225334
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LTRI,2)
Method: Least Squares
Date: 05/03/21 Time: 00:17
Sample (adjusted): 1993 2020
Included observations: 28 after adjustments
Variable Coefficient ~ Std. Error t-Statistic Prob.
D(LTRI(-1)) -0.927405 0.251682 -3.684834 0.0012
D(LTRI(-1),2) 0.126791 0.196339 0.645775 0.5246
C 0.355448 0.129749 2.739500 0.0114
@TREND("1990") -0.015815  0.006355 -2.488642 0.0202

R-squared0.444885
Adjusted R-squared0.375496
S.E. of regression0.237168
Sum squared resid1.349971
Log likelihood2.719425
F-statistic6.411427
Prob(F-statistic)0.002407

Mean dependent var-0.007956
S.D. dependent var0.300116
Akaike info criterion0.091470

Schwarz criterion0.281785

Hannan-Quinn criter.0.149651

Durbin-Watson stat1.951653

)
Null Hypothesis: D(LTRI) has a unit root
Exogenous: Constant
Lag Length: 1 (Fixed)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.576894 0.1095
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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(LTRI,2)
Method: Least Squares
Date: 05/03/21 Time: 00:18
Sample (adjusted): 1993 2020
Included observations: 28 after adjustments

Variable Coefficient ~ Std. Error t-Statistic Prob.

D(LTRI(-1)) -0.622750  0.241667 -2.576894 0.0163

D(LTRI(-1),2) -0.014345 0.206573 -0.069443 0.9452

C 0.059265 0.056792 1.043547 0.3067
R-squared0.301634 Mean dependent var-0.007956
Adjusted R-squared0.245765 S.D. dependent var0.300116
S.E. of regression0.260641 Akaike info criterion0.249609
Sum squared resid1.698338 Schwarz criterion0.392345
Log likelihood-0.494520 Hannan-Quinn criter.0.293244
F-statistic5.398932 Durbin-Watson stat1.963995

Prob(F-statistic)0.011247

Lgdsn =3
Null Hypothesis: D(LTRI) has a unit root
Exogenous: None
Lag Length: 1 (Fixed)
t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -2.367400 0.0198

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(LTRI,2)
Method: Least Squares
Date: 05/03/21 Time: 00:18
Sample (adjusted): 1993 2020
Included observations: 28 after adjustments

Variable Coefficient ~ Std. Error t-Statistic Prob.
D(LTRI(-1)) -0.497755  0.210254 -2.367400  0.0256
D(LTRI(-1),2) -0.086743  0.194907 -0.445050 0.6600
R-squared0.271214 Mean dependent var-0.007956
Adjusted R-squared0.243184 S.D. dependent var0.300116
S.E. of regression0.261086 Akaike info criterion0.220818
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Sum squared resid1.772317
Log likelihood-1.091446
Durbin-Watson stat2.054140

Schwarz criterion0.315975
Hannan-Quinn criter.0.249908

il e daagia PREGAN] 3 yidall Jalill sl

Null Hypothesis: D(U) has a unit root
Exogenous: None
Lag Length: 1 (Fixed)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -3.078838 0.0033

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

-2.650145
-1.953381
-1.609798

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(U,2)
Method: Least Squares
Date: 05/03/21 Time: 00:22
Sample (adjusted): 1993 2020
Included observations: 28 after adjustments

Variable Coefficient  Std. Error t-Statistic Prob.
D(U(-1)) -0.594196  0.192994 -3.078838 0.0049
D(U(-1),2) 0.073663 0.169835 0.433736 0.6681

R-squared0.284029
Adjusted R-squared0.256491
S.E. of regression0.325949
Sum squared resid2.762306
Log likelihood-7.304338
Durbin-Watson stat1.878399

Mean dependent var-0.000683
S.D. dependent var0.378012
Akaike info criterion0.664596

Schwarz criterion0.759753

Hannan-Quinn criter.0.693686

Vector Autoregression Estimates

Date: 05/03/21 Time: 00:24

Sample (adjusted): 1992 2020

Included observations: 29 after adjustments
Standard errors in () & t-statistics in [ ]

LTRI LEXR
LTRI(-1) 1.175707 -0.150640
(0.19863) (0.06885)
[ 5.91910] [-2.18781]
LTRI(-2) -0.264140 0.142196
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(0.18893) (0.06549)
[-1.39806] [2.17114]
LEXR(-1) -0.445810 0.901465
(0.46587) (0.16149)
[-0.95695] [ 5.58211]
LEXR(-2) 0.481677 -0.022051
(0.37823) (0.13111)
[ 1.27349] [-0.16819]
C 2.107611 0.789340
(0.95430) (0.33081)
[ 2.20854] [ 2.38610]
R-squared  0.974713 0.964270
Adj. R-squared  0.970499 0.958315
Sum sq. resids  1.446925 0.173869
S.E. equation  0.245537 0.085115
F-statistic ~ 231.2769 161.9280
Log likelihood  2.319682 33.04361
Akaike AIC 0.184850 -1.934042
Schwarz SC  0.420590 -1.698301
Mean dependent  24.39429 4.242807
S.D. dependent  1.429539 0.416887

Determinant resid covariance (dof adj.)  0.000408
Determinant resid covariance  0.000279
Log likelihood  36.35142
Akaike information criterion -1.817339
Schwarz criterion  -1.345858
Number of coefficients 10

VAR Model - Substituted Coefficients:

LTRI = 1.17570697029*LTRI(-1) - 0.264139996539*L TRI(-2) - 0.445809997963*LEXR(-1) +
0.481676742434*LEXR(-2) + 2.10761124806

CJ}A.\S\ 3 ¢ J\_u;\
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Inverse Roots of AR Characteristic Polynomial
1.5
1.0
0.5 ]
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-5 10 -5 00 05 1.0 15
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Response of
LTRI:
Period LTRI LEXR
1 0.245537 0.000000
(0.03224) (0.00000)
2 0.298419 -0.036674
(0.06210) (0.03863)
3 0.300744 -0.036554
(0.08588) (0.05235)
4 0.274500 -0.029026
(0.10131) (0.06343)
5 0.239176 -0.018242
(0.11063) (0.06989)
6 0.202975 -0.007750
(0.11693) (0.07342)
7 0.169741 0.001223
(0.12092) (0.07443)
8 0.140835 0.008296
(0.12235) (0.07331)
9 0.116446 0.013532
(0.12102) (0.07048)
10 0.096226 0.017169
(0.11713) (0.06640)
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Response of LTRIto LEXR Innovation

using Cholesky (d.f. adjusted) Factors
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VAR Granger Causality/Block Exogeneity Wald Tests
Date: 05/03/21 Time: 00:32
Sample: 1990 2020

Included observations: 24

Dependent variable: LTRI
Excluded Chi-sq df Prob.
LEXR 18.88042 7 0.0086
All 18.88042 7 0.0086
Dependent variable: LEXR

Excluded Chi-sq df Prob.

LTRI 11.60845 7 0.1142

All 11.60845 7 0.1142

el s sl

VAR Lag Order Selection Criteria

Endogenous variables: DLTRI DLEXR
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Exogenous variables: C
Date: 05/09/21 Time: 19:48
Sample: 1990 2020
Included observations: 22

HQ SC AIC FPE LR LogL Lag

0.172024 0.247845 0.148659 0.003978 NA 0.364748
0.266445 0.493906 0.196349 0.004186 6.002981 3.840158
0.212134 0.591236 0.095308 0.003832 7.899521 8.951612
-0.006547 0.524197 -0.170103 0.003027 9.435711 15.87113
-1.207167* -0.524783* -1.417454* 0.000920* 20.94283*  33.59199

A WNEFLO

* indicates lag order selected by the criterion
LR: sequential modified LR test statistic (each test at 5% level)
FPE: Final prediction error
AIC: Akaike information criterion
SC: Schwarz information criterion
HQ: Hannan-Quinn information criterion

Dowalll gaall (b jadl el Al lial

Pairwise Granger Causality Tests
Date: 05/09/21 Time: 19:58
Sample: 1990 2020
Lags: 4

Prob. F-Statistic  Obs  Null Hypothesis:

0.0038 6.69129 22 DLEXR does not Granger Cause DLTRI
0.6632 0.60929 DLTRI does not Granger Cause DLEXR
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Summary of Study/1:
This study aimed to clarify the effect of exchange rate fluctuations on
international reserves in Algeria, and that during the period 1990-2020, and

determine the direction of This effect on international reserves and
consequently on the Algerian economy.

To achieve this goal, we used VAR model to measure time-series stability
reserves study the causal relationship between the two variables.

Finaly, we concluded that reserves are affected by fluctuations in exchange
rates, as the increase in the latter leads to the depletion of reserves.

Key words

Exchange rate, International precautions, Form VAR; Stability test, Causal test,
Model quality test.








