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Abstract:

This study aimed to measure the impact of oil price fluctuations on
money supply and economic growth Algeria, using annual data during
the period between 1980 and 2018, based on the economic
measurement method using the Vector Autoregressive technique

"VAR". With the aid of program Eviews 9.

It was concluded through the practical study that economic growth
and money supply are directly affected by fluctuations in oil prices in

the near term.

Key words: The price of oil, Economic growth, Money supply,

(VAR ) model.
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2018-1970) 5zl I LoVt o) jlansl jshas:(1) 03y ekl

1980 1979 1978 1977 1976 1975 1974 1973 1972 1971 1970
28.64 | 17.25 | 12.70 | 12.29 | 11.51 | 10.73 | 10.73 3.05 2.29 2.03 1.67
1991 1990 1989 1988 1987 1986 1985 1984 1983 1982 1981
18.6 22.2 17.3 14.2 17.7 13.0 | 27.01 | 28.20 | 29.04 | 32.38 | 32.51
2002 | 2001 2000 1999 1998 1997 1996 1995 1994 1993 1992
243 23.1 27.6 17.5 12.3 18.7 20.3 16.9 15.5 16.3 18.4
2013 | 2012 | 2011 | 2010 | 2009 | 2008 | 2007 | 2006 | 2005 | 2004 | 2003
105.9 19.5 | 107.5 77 .4 61 94 4 69.1 61 50.6 36.0 28.2
2018 | 2017 | 2016 | 2015| 2014

69.7 52.5 26.5 495 96.2

.&j?\“&ﬁ:)w‘
oyl IS 3wyl O e 1(2) 03y goekall
LPPI LGDP LM2 LTCD

1980 3.356200015731419 24.97230004759752 4.537961436294641 1.344821112913315

1981 3.481547734315814 25.00185881188269 4.692264892839025 1.462282707119228
1982 3.477540948249489 25.06389424147276 4.925803358579558 1.524337435783634
1983 3.368674189956595 25.11648672029373 5.111385197196399 1.566217209979537
1984 3.339321977944068 25.17097487271516 5.271459912378154 1.606132455425374
1985 3.296207167804524 25.20730677546958 5.410752795877824 1.615002401906512
1986 2.604909442182697 25.21129880672559 5.424950017481403 1.548051750719752
1987 2.875258120086117 25.20427421672215 5.552571912887299 1.576398058355901
1988 2.65605490598383 25.19422382539204 5.679831253833687 1.777390055260753
1989 2.851284369188118 25.23728333554427 5.730424405602623 2.029252900096549
1990 3.102791345847399 25.245251510951 5.83773044716594 2.193305797828883

1991 2.924236271848921 25.23317892380437 6.02892891109034 2.91599618553451




1992 2.914522218128448 25.25101886453711 6.326149473155099 3.085193563720737
1993 2.793003906982373 25.22979522031568 6.516814184890071 3.150609831998111
1994 2.742773637160596 25.22075451051303 6.584114367676089 3.556923961962867
1995 2.824943952573709 25.25805024504655 6.684061576362445 3.863859544838995
1996 3.010128153837723 25.29823201998544 6.818978708591291 4.002726225836325
1997 2.927453432800696 25.30917195941222 6.986104245393113 4.054835940960591
1998 2.507971922718996 36.87184219515831 7.373035269391459 4.073037503836756
1999 2.861057370227389 36.90334048625671 7.489607704396065 4.198287072986025
2000 3.317815772723104 36.94063652453866 7.612089648932646 4.320907593777474
2001 3.139832617527748 34.66760926675365 7.813389430667764 4.347235894683971
2002 3.190476350346503 34.72209745203772 7.972983123630664 4.378053753221176
2003 3.339321977944068 37.09420363751381 8.118034158156928 4.348857573282368
2004 3.58351893845611 37.13630463483471 8.200919582104221 4.277485227899204
2005 3.92395157629342 34.89105167450473 8.332693263694231 4.295408816593419
2006 4.110873864173311 37.21048759340716 8.503844492646506 4.285599706538196
2007 4.235554730773624 37.24392238286551 8.698614342967029 4.238329459416694
2008 4.548070593947519 37.26764178239348 8.847345499292631 4.167948121466732
2009 4.110873864173311 37.28351204682074 8.878093197197528 4.285612095288934
2010 4.348986780595681 37.31888055536398 9.021682784868712 4.309332278279044
2011 4.677490847567717 37.34746799413074 9.203265403304219 4.289608394179123
2012 4.695924549256556 37.38090284017886 9.307025969096663 4.350742344634116
2013 4.662495252607361 37.40852018501089 9.387775007196743 4.365094084762474
2014 4.566429357671661 37.44581405744935 9.524179837362151 4.389009696247517
2015 3.901972669574645 37.48213584422598 9.525479525035976 4.610157727499131
2016 3.277144732992177 37.51363226487703 9.533604333545606 4.695924549256556
2017 3.960813169597578 37.52654705879398 9.614110711441592 4.709530201312334
2018 4.244200317766478 37.54045097792031 9.696217350378209 4.74493212836325
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LGDP LMz LPPI LTCD

Mean 31.50314 73583187 3.480811 3450114
Median 3472210 7489608 3.339322 4 167948
Maximum 37.54045 9696217 4 695925 4744932
Minimurm 24 97230 4 537961 2507972 1.344821
Std. Dev. 5.959018 1.648579 0.660803 1.208968
Skewness -0.120489 -0.107369 0.490300 -0.727906
Kurtosis 1.050832 1.636535 1.984242 1.809151
Jarque-Bera 6.267520 3096708 3.239177 5748456
Probability 0.043554 0212598 0.197980 0.056460
Sum 1228622 286.7743 135.7516 134.5544
Sum Sq. Dev. 1349 376 103.2769 16.59814 55.54093
Observations 349 24 349 24

@31yl s il (4 0By okl

(Sl s (LPPILidt jlawl o

(1) o3y S (1 o8y Jaond

Date 0711520 Time: 1235 - ypomse:Loe e g ko
Sample: 1980 2018 Lag Length: 1 (Fixed)
Included observations: 39 t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.475864 0.3375
Autocorrelation  Partial Correlation AC  PAC OQ-Stat Prob Testcritical values: 1% level ~4226815
5% I 1 -3.536601
10%2?9\ -3.200320
[ — | [/ 1 0878 0878 32412 0.000 MacKinnan (1995) one—oided pvaiies
[ — ! ! 2 0766 -0.019 57.761 0.000 "
FE = 3 0729 0266 81393 0.000 Augmented Dickey-Fuller Test Equation
[ — g 4 0.660 -0.153 101.31 0.000 Dependent Variable: DILPPI)
i — V|| 5 0879 0004 11705 0.000 Date: 07118/20 Time, 12:37
[ — g 6 0493 -0.152 128.85 0.000 Sample (adjusted). 1982 2018
Included observations: 37 after adjustments
[ | g 7 0369 -0.238 135.63 0.000
=] = B 0224 -0246 13821 0.000 Variable Coefficient Std. Error t-Statistic Prob
[ g 9 0114 -0.068 132.91 0.000 LPPI{-1) -0.260418 0105183 -2475864  0.0186
D(LPPI-1)) 0121108 0.167071 0724896 04736
! ! ! ! 10 0.034 0014 13898 0.000
o |10 o oo 1 00 armenomsey  SoIA Sins IINE 99
[ [ 12 -0119 0.082 139.95 0.000 R-squared 0168750 Mean dependentvar 0.020612
g bR |13 0205 DT 14254 0.000 S8 ofiegession | 0294076 Akaikeinfocmionon 0491440
= PB 140272 DOB3 14727 0000 Coglikciinood 5001048 HommanQuinn aiter 0552833
da ! ! 15 -0.312 -0.056 15376 0.000 F-statistic 2233085 Durbin-Watson stat 2.010853
= rg o 16 -0351 -0.072 16232 0.000 Prob(f statiste) 0102788
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Mull Hypothesis: LPPI has a unit root
Exogenous: Constant

1(2) By Jgud!

Mull Hypothesis: LPPI has a unitroot
Exogenous: Constant, Linear Trend
Lag Length: 0 (Fixed)

Lag Length: 0 (Fixed) +Statistic Prob.*
tStatistic Prob.~ Augmented Dickey-Fuller test statistic -2.200038 04760
Test critical values: 1% level -4.219126
Augmented Dickey-Fuller test statistic -1.178306 06738 5% level 3533083
Test critical values: ‘512 :eve: _331‘51‘5148.2 10% level -3.198312
eve -
10% level -2.609066 *MacKinnon (1996} one-sided p-values
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
D dent V; ble: D(LPPI
Augmented Dickey-Fuller Test Equation I'u1ztpheond T_r;asatnsaqu:res( »
pependent varanle DILPFD Date: 07/16/20 Time: 13:55
5319 a7EE0 9F|me Jasg Sample (adjusted). 1981 2018
Sample (adjustedy: 1981 2018 Included observations: 38 after adjustments
Inciuded observations: 38 after adjusiments variable Cosfficient  Std Error  t-Statistc  Prab
Variable Coeflicient Std. Error t-Statistic Prob. LPPI-1) 0215586 0 097992 5 200038 00345
LPPI(-1) -0.089385  0.075859 -1.178306  0.2464 c o 0.550698 0281050 1.953431  0.0581
c 0332706 0267102 1245613 0.2210 @TREMD({™19807) 0.011218 0.005798 1.934646 0.0611
R-squared 0.037135 Mean dependentvar 0.023368 R-squared 0.120155 Mean dependentwvar 0.023368
, Adjusted R-squared 0.080449 S.D. dependentvar 0.305025
Adjusted R-squared 0.010388 S.D. dependentvar 0.305025 " : ! -
S E. of regression 0.303437 Akaike info criterion 0.503810 S.E. ofregresslon_ 0.292499 Akaike |nf0_cr|t_er|on 0.454943
Sum squared resid 3.314662 Schwarz criterion 0.590099 Sum squared resid 2.994441  Schwarz criterion 0.584225
Log likelihood 7574286 Hannan-Quinn criter. 0.534575 Log likelinood -5.643919 Hannan-CQuinn criter. 0.500841
F-statistic 1.388405 Durbin-Watson stat 1.855393 F-statistic 2.618521 Durbin-Watson stat 1.816289
Prob(F-statistic) 0.246405 Prob(F-statistic) 0.087144

(04) (.5)

Mull Hypothesis: LPPI has a unit root
Exogenous: Mone
Lag Length: O (Fixed)

J ool

t-Statistic Prob*
Augmented Dickey-Fuller test statistic 0.247618 0.7527
Test critical values: 1% level -2 627238
5% level -1.949356
10% level -1.611469
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LPPI)
Method: Least Squares
Date: 07/16/20 Time: 15:35
Sample (adjusted): 1981 2018
Included observations: 38 after adjustments
Variable Coeflicient Std. Error t-Statistic Frob.
LPPI-1} 0.003487 0.014024 0247618 0.2058
R-squared -0.004364 Mean dependentvar 0023368
Adjusted R-squared -0.004364 S.D. dependentvar 0.305025
S.E. ofregression 0.305690 Akaike info criterion 0.493474
Sum squared resid 3457520 Schwarz criterion 0536568
Log likelihood -8.376005 Hannan-Quinn criter. 0.508807
Durbin-Watson stat 1.949635

(DLPPI) Ladl jlawi dhadad JoY1 3,401 o5
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Mull Hypothesis: DLPPI has a unit root
Exogenous: Constant, Linear Trend

Lag Length: 0 (Fixed) Date: 07M16/20 Time: 15:48
Sample: 1980 2018

t-Statistic Prob.™ .
Included observations: 38
Augmented Dickey-Fuller test statistic -5.779501 0.0002
Test critical values: 1% level -4.226815
oot erieavalues 5% lovel 3530601 Autocorelation  Partial Corelation ~ AC  PAC  Q-Stat Prob
10% level -3.200320
*MacKinnon (1998) one-sided p-values ! ! ! ! 1 0.013 0.012 0.0069 0.924
g g 2 -0.211 -0.211 1.8793 0.3
Augmented Dickey-Fuller Test Equation ! ! ! ! 3 0011 0.018 1.8847 0587
Dependent Variable: D{DLPPI} g g o 4 -0.098 -0150 23143 0678
Method: Least Squares
Date: 07/16/20 Time: 15:58 ! ! ! ! 5 -0.014 -0.003 23230 0.803
Sample (adjusted). 1982 2018 [ L | 6 0141 (0.092 32740 0774
Included observations: 37 after adjustments [ g 7 0098 0100 27405 0.809
Variable Coefficient  Std.Eror  tStatistc  Prob. g g 8 -0.118 -0.089 44492 0314
DLPPI(-1) 0.994553 0.172083 5779501 0.0000 tgo L 9 -0.093 -0.057 4.9040 0.843
c -0.047532 0110157  -0.431494 06683 rgo rg ! 10 -0.088 -0.119 53265 0.868
@TREND("19807) 0.003403 0.004866 0.699254 0.4891 | | | | 11 0003 0000 53270 0914
R-squared 0.496411 Mean dependent var 0.004271 ! g ! ! 12 0083 0010 57343 0929
Adjusted R-squared 0.466788 S.D. dependentvar 0.431952 ! ! g 13 -0.063 -0.105 59773 0.947
S.E. of regression 0.315418 Akaike info criterion 0.607766 | | g 14 -0.062 -0.055 6.2230 0.961
Sum squared resid 3.382599 Schwarz criterion 0.738381
Log likelihood -8.243666 Hannan-Quinn criter. 0.653814 g bop 15 0.042 0.045 623472 0473
F-statistic 16. 75768 Durbin-Watson stat 1.9893865 1O 1 O 1 16 -0.156 -0.162 8.0386 0.948
Prob(F-statistic) 0.000009
:(07) oy Jgued! :(06) N JRUPREL]
Mull Hypothesis: DLPPI has a unit root
Exogenous: Constant
Mull Hypothesis: DLPPI has a unit root Lag Length: 0 (Fixed)
Exogenous: None —
Lag Length: 0 (Fixed) t-Statistic Prob *
t-Statistic Prob.* Augmented Dickey-Fuller test statistic -5 789282 0.0000
Test critical values 1% level -3.621023
Augmented Dickey-Fuller test statistic -5.845214 0.0000 5% level -2.943427
Test critical values: 1% level -2.628061 10% level 2610263
5% level -1.950117
10% level 1611339 *MacKinnon (1996) one-sided p-values.

*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation

Dependent Variable: D(DLPPI)

Augmented Dickey-Fuller Test Equation Method: Least Squares
Dependent Variable: D(DLPPI) Date: UT-"‘IE{QU Time: 16:01
Method: Least Squares Sample (adjusted) 1982 2018
Date: 071620 Time: 16:05 Included observations: 37 after adjustments
Sample (adjustedy 1982 2018
Included observations: 37 after adjustments Variable Coeflicient Std. Error t-Statistic Prob
Variable Coefficient Std. Error t-Statistic Prob. DLPPI-1} -0.986971 01704582  -5789282 0.0000
o 0020399 0051550 0395722 06947
DLPPI-1) 0983325 0168227 5845214 00000
R-squared 0489169 Mean dependentvar 0004271
R-squared 0.486883 Mean dependentvar 0.004271 Adjusted R-squared 0.474574 3.D. dependentvar 0.431952
Adjusted R-squared 0.486883 S.D. dependentvar 0.431952 S.E. of regression 0313106 Akaike info criterion 0.567990
S.E. of regression 0.309417  Akaike info criterion 0.518400 Sum squared resid 3.431245  Schwarz criterion 0.655067
Sum squared resid 3446597 Schwarz criterion 0.561939 Log likelihood -8.507821  Hannan-Quinn criter 0598689
Log likelihood -8.590409 Hannan-Quinn criter. 0.533750 F-statistic 33.51578  Durbin-Watson stat 1.973888
Durbin-Watson stat 1.971055 Prob(F-statistic) 0.000001

(S gl s (LGDPy (ssladyl gadl o
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MNull Hypothesis: LGDP has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Fixed)

(03) ('3) JSJJ\

Date: 071620 Time: 18:45
Sample: 1980 2018
Included abservations: 39

t-Statistic Prob.® . . .
Autocorrelation  Partial Correlation AC  PAC Q-Stat Prob
Augmented Dickey-Fuller test statistic -2 236551 0.4564
Test critical values: 1% level -4.226815
fﬂ'ﬁ;';‘fe'l j-gggggg I ] 1 1| 1 0913 0913 35007 0.000
[ — ! ! 2 0830 -0023 64.885 0.000
*MacKinnon (1996) one-sided p-values. :I | | 3 0?55 0001 90192 UUUU
Augmented Dickey-Fuller Test Equation o — L 4 0695 0053 112.26 0.000
Dependent Variable: D(LGDP} [ — g 5 0631 -0055 13089 0.000
g:tz.ﬂg}heﬁa;tnsﬁ'f;:ig.az [ — g 6 0552 -0129 14573 0.000
ISa‘mEIed(agJustel‘il_).1985?7201;18 st . [ — [ T 0472 -0.050 4156.84 0.000
ncluded observations: after adjustmentis | :I | ] | 8 0411 0055 15555 UUUU
Variable Coefficient Std. Error t+Statistic Prob | : 1 E 1 g 0330 _01?9 1?135 0000
LGDP(-1} -0.288076 0128804  -2.236551 0.0322 [ [l [ 1| 10 0.249 -0.056 17478 0.000
peegren 606340, 287144 2320981 00298 =y Vo |11 0168 0044 17641 0000
@TREND("19807) 0136279  0.069663  1.056249  0.0589 o g 12 0088 -0095 476.86 0.000
R-squared 0135020 Wean dependentvar 0.338881 | | g 13 0.006 -0.093 176.86 0.000
B S iR ] |00 oo 7 oo
Sum squared resid 130.3481 Schwarz criterion 4487537 g o g o 15 0147 -0139 47857 0.000
Faatiste 717080 Durbimwetsonotst 2000578 g PE o |16 0229 0127 18223 0000
Prob(F-statistic) 0182544

Mull Hypothesis: LGDP has a unitroot
Exogenous: Constant
Lag Length: O (Fixed)

10y 3y Jguondt

1(09) 3

Mull Hypothesis: LGDP has a unit root
Exogencous: Constant, Linear Trend
Lag Length: 0 (Fixed)

Jgud!

t-Statistic Prob.* t-Statistic Prob.®
Augmented Dickey-Fuller test statistic 1.076928  0.7149 cuamentad Dicie/ Fuiler test statistic 2271045 04385
Test critical values 1% level -4.219126
Testcritical values: 1% level -3.615588 59 level _3.533083
5% leval -2.941145 10% level 3198312
10% level -2.609066
*MacKi 1996 -sided p-val
*Mackinnon (1996) one-sided p-values Mackinnon ( ) one-sided pvaluss
. . Augmented Dickey-Fuller Test Equation
Augmented Dickey-Fuller Test Equation Dependent Variable: D(LGDP)
Dependent Variable: DILGDP) Method: Least Squares
Method: Least Squares Date: 07/16/20 Time: 18:55
Date: 07M6/20 Time: 1857 Sample (adjusted): 1981 2018
Sample (adjusted): 1981 2012 Included observations: 38 after adjustments
Included observations: 38 after adjustments
Variable Coeflicient Std. Error t-Statistic Prob.
Variable Coefficient Std. Error t-Statistic Prob
LGDP{-1) -0.261760 0.115229 -2. 271645 0.0294
LGDP(-1) -0.059892 0085614 -1.076928 0.2887 c 6154008  2.624910 2344465  0.0249
c 2.208026 1773550 1.244976 02212 @TREND(™19807) 0.122124 0.061743 1.977922 0.0559
R-squared 0.031210 Mean dependentvar 0330741 R-squared 0.128611 Mean dependent var 0330741
Adjusted R-squared 0.004300 S.D. dependentvar 2018750 Adjusted R-squared 0.078818 S.D. dependent var 2 018750
S.E. of regression 2.014406 Akaike info criterion 4289722 S.E. ofregression 1.937561 Akaike info criterion 4.236394
Sum squared resid 146.0819 Schwarz criterion 4375910 Sum squared resid 131.3950 Schwarz criterion 4 365677
Log likelihood -79.50471 Hannan-Cuinn criter. 4320387 Log likelinood -77.49148 Hannan-Quinn criter 4282392
F-statistic 1.159775 Durbin-Watson stat 2058484 F-statistic 2582884 Durbin-VWatson stat 1.872749
Prob{F-statistic) 0288676 Prob(F-statistic) 0.089890
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Mull Hypothesis: LGDP has a unit root
Exogenous: Mone
Lag Length: 0 (Fixed)

t-Statistic Prob.>
Augmented Dickey-Fuller test statistic 0.790514 0.8795
Test critical values: 1% level -2.627238
5% level -1.949856
10% level -1.611469
*Mackinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LGDP)
Method: Least Squares
Date: 07M6/20 Time: 18:58
Sample (adjusted): 1981 2018
Included observations: 38 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
LGDP(-1) 0.008160 0.010323 0.790514 0.4343
R-squared -0.010500 Mean dependentwvar 0.230741
Adjusted R-squared -0.010500 S.D. dependentvar 2.018750
S.E. ofregression 2.029322 Akaike info criterion 4279243
Sum squared resid 1523714 Schwarz criterion 4322338
Log likelihood -80.30563 Hannan-Quinn criter 4. 294576

Durbin-Watson stat 2112531

((DLGDP) sstady! sl Jo3 Gl o
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Mull Hypothesis: DLGDP has a unit root

Exogenous: Constant, Linear Trend Date: 07M6/20 Time: 19:25
Lag Lengtn: 0 (Fixed) Sample: 1980 2018
t-Statistic Prob* Included observations: 38
Augmented Dickey-Fuller test statistic -6.189510 0.0000
Test critical values: 1% level 4226815 Autocarrelation  Partial Correlation AC  PAC (Q-Stat Prob
5% level -3.536601
10% level -3.200320
[ ! ! 1 -0.059 -0.059 01445 0704
*MacKinnon (1996) one-sided p-values. g g 2 .0.094 -0.098 05155 0773
N {00 Dickev-Fuller Test Equat g g 3 -0.165 -0.179 1.6995 0.837
ugmente ickey-Fuller Tes quation
Dependent Variable: D(DLGDP) ! ! ! ! 4 0010 -0.026 1.7036 0.790
Method: Least Squares [ g 5 0114 0.082 23035 0.806
Date: 07/116/20 Time: 19:27
Sample (adusted) 1882 2018 NN NN 6 -0.027 0.044 23376 0886
Included observations: 37 after adjustments | |: | | |: | ? _0203 _0203 43550 073?
Variable Coefficient  Std. Error  t-Statistic  Prab. [y [y 8 0147 0154 54637 0707
DLGDP{-1) -1.059463 0171171 -6.189510 0.0000 ! ! ! ! 90028 -0.057 55045 0788
c 0432838 0736012 0533085  0.5604 ! ! g 10 -0.033 0105 55624 0.851
@TREND(™19807) -0.003689 0.032353  -0.114026 0.9099 | | | | 11 -0.033 0000 56234 0897
R-squared 0529851 Mean dependentvar -0.000423 ! ! ! ! 12 -0.032 -0.017 56845 0431
Adjusted R- d 0502195 S.D.d dent 2.97803€ K K
S.IJEL.ISr;feregreSsqsLiloa;e 2101164 .Akaikeei%efgcﬁrer\;g; 4.400468 : : ‘g 130026 0119 57260 0956
Sum squared resid 1501063 Schwarz criterion 4 53108C | | [ 14 -0.029 -0.076 57778 0972
Log likelihood -78.40860 H -Qi iter. 4.446512
F?sgtaltisetilc o 19.15872 Dgpbr}gg.vaﬂmcsrtla?r 2.01206% : : : : 15-0.031 0.017 58429 0.982
Prob(F-statistic) 0.000003 ! ! g 16 -0.026 -0.125 58895 0989
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Mull Hypothesis: DLGDP has a unit root
Exogenous: None
Lag Length: 0 (Fixed)

:(13) N JRSPREL]

Mull Hypothesis: DLGDP has a unit root
Exogenous: Constant
Lag Length: 0 (Fixed)

t-Statistic Prob.* t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -6.184559 0.0000 Augmented Dickey-Fuller test statistic -6.278213 0.0000
Test critical values: 1% level -2 628961 Test critical values: 1% level -3.621023
5% level -1.950117 5% level -2.943427
10% level -1.611339 10% level -2.610263
*MacKinnon (1996) one-sided pvalues *MacKinnon (19968) one-sided p-values.
. . Augmented Dickey-Fuller Test Equation
Augmented Dickey-Fuller Test Equation Dependent Variable: D{DLGDP)
Dependent \Variable: DIDLGDP) Method: Least Squares
Method: Least Squares Date: 07/16/20 Time: 19:28
Date: 07M16/20 Time: 19:29 Sample (adjusted): 1982 2018
Sample (adjusted). 1982 2018 Included observations: 37 after adjustments
Included observations: 37 after adjustments
Variable Coefficient Std. Error t-Statistic Prob
Variable Coefficient Std. Error t-Statistic Prab
DLGDP(-1) -1.059375 0168738 -6.278213 0.0000
DLGDP(-1) -1.030285  0.166590 -6.184559  0.0000 c 0359027 0.345303 1039743 0.3056
R-squared 0529671 Mean dependent var -0.000423
Resquared 0515143 Mean dependent var 0000423, yiisted R-squared 0516233 S.D.dependentvar 2978038
Adjusted R-squared 0515143  5.D. dependent var 2878038 S.E. of regression 2071326 Akaike info criterion 4 346793
SE. of regression 2073657 Akaike info criterion 4323159 Sum squared resid 150.1637 Schwarz criterion 4.433870
Sum squared resid 154.8019  Schwarz criterion 4.368603 Log likelihood -78.41568 Hannan-Quinn criter. 4.377492
Log likelihood -78.97845 Hannan-Quinn criter 4338509 F_statistic 30 41506 Durbin-Watson stat 5011455
Durbin-Watson stat 2.003886 Prob(F-statistic) 0.000000
N . \/
i Sgrmall s (LIM2y 5081 e o
w
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Mull Hypothesis: LM2 has a unit root Da1e: U?HE"IQU Tlme: 2124
Exogenous: Constant, Linear Trend Samme: 1980 2018
Lag Length: 1 (Fixed) N
Included observations: 39
t-Statistic Prob.®
Augmented Dickey-Fuller test statistic -0.971534  0.9359 Autocorrelation  Partial Correlation AC  PAC Q-Stat Prob
Test critical values 126 level -4 226815
5% level -3.536601
10% level -3.200320 | ] | Il 1 0931 0831 35445 0.000
*MacKinnon (1996) one-sided p-values [ — | | 2 0860 -0.044 68419 0.000
[ — I 3 0792 -0.023 96.252 0.000
Augmented Dickey-Fuller Test Equation 1 1 | 4 0722 -0.046 120.07 0.000
Diependent Variable: D(LM2)
Method: Least Squares | :' | [ | 5 0.551 -U.Usd— 139.98 U.UUU
Drate: 07/16/20 Time: 21:26 | | | -
Date: o7r1e/20 Time: 2120 = 6 0580 -0.039 15526 0.000
Included observations: 37 after adjustments | | [ 7 0505 -0.076 168.99 0.000
Wariable Coefficient Std. Error t-Statistic Prob. Ly r 8 0430 -0.080 178.52 0.000
LM2{-1} 0.097271 0100121 0.971524 0.2224 o — : ‘ 9 0.356 -0.040 18529 0000
M2(- -0. 1 -0. .
DLM2(-13) 0.306562 0189902  1.614317  0.1160 [ | g 10 0.282 -0.064 189.67 0.000
C 0.556899 0.422216 1.288175 0.2086
E@TREMD(™19207) 0.0126329 0.014772 0.8552558 0.2926 ! :I ! ! [ : 11 0205 _00?5 1920? UUUU
R d 0.157138 Mean d dent 0.135242 LY ! ‘ 120131 -0.035 19209 0.000
-square 1 Viean dependent var 1
Adjusted R-squared 0080514 S.D.dependentvar 0076115 L ! 13 0.066 -0.003 193.36 0.000
S.E. of regression 0.072986 Akaike info criterion -2.295287 | | | | -
Sum squared resid 0175790 Schwarz criterion -2.121134 140005 -0028 19336 0000
Log likelihood 46.46281 Hannan-Quinn criter. -2.233890 [ [ | 16 -0.056 -0.060 49357 0.000
F-statistic 2050776 Durbin-Watson stat 1.867102
Prob(F-statistic) 0125804 rgo g 16 -0.118 -0.065 19453 0.000
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Mull Hypothesis: LM2 has a unit root
Exogenous: Constant
Lag Length: 0 (Fixed)

t-Statistic Prob*

1(16) o3y Jgionll

Mull Hypothesis: LM2 has a unit root
Exogenous: Constant, Linear Trend
Lag Length: O (Fixed)

t-Statistic Prab.*
Augmented Dickey-Fuller test statistic -1.885981  0.3351 Augmented Dickey-Fuller test statistic -0.214650 __ 0.9904
Test critical values: 1% level -3.615588 Test critical values 1% level -4.219126
5% level -2.941145 5% level -3 533083
10% level -2.609066 10% level -3.198312
*MacKinnon (1996) one-sided pvalues. *MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation Augmented Dickey-Fuller Test Equation
Dependent Variable: D{LMZ2) Dependent Variable: D(LM2)
Method: Least Squares Method: Least Squares
Date: 07/16/20 Time: 21:30 Date: 07/16/20 Time: 21:28
Sample (adjusted): 1981 2018 Sample (adjusted): 1981 2018
Included observations: 38 after adjustments Included observations: 38 after adjustments
Variable Coefficient  Std.Emor  tStalistic  Prob. Variable Coefficient  Std Error  t-Stafistic  Prob
LM2(-1) -0.013871 0.007355 -1.885981 00674 LM2(-1) -0.019078 0.088879 -0.214650 0.8313
c 0.236881 0.054907 4.314260 0.0001 c 0.259954 0.396358 0.655857 0.5162
| | | | @TREMND{™9807) 0.000764 0.012992 0.058796 0.9534
R-squared 0.089919 Mean dependentvar 0.135744
R-sguared 0.090009 Mean dependent var 0135744
Adusted R-squared 0054633 S.D. dependent var 0.075143 Adjustod R-squared 0038010 S0 dependentvar 0075143
S.E. of regression 0.072674  Akaike info criterion -2.354483 S.E. of regression 0.073701  Akaike info criterion -2.301950
Sum squared resid 0.190132  Schwarz criterion. -2.268295 Sum squared resid 0190113 Schwarz criterion -2172667
Log likelihood 46.73518 Hannan-Cinn criter. -2.323818 Log likelihood 4673706 Hannan-Quinn criter. _2 255853
F-statistic 3.556926 Durbin-Watson stat 1539334 F-statistic 1730960 Durbin-Watson stat 1531618
Prob(F-statistic) 0.067386 Prob(F_statistic) 01919233
£
. - . w . O
(DLMZ) bj.d.tj\ uo;d dj’ﬂ\ d}d\ L X4

(18) 3y sl

MNull Hypothesis: DLM2 has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Fixed)

:(06) o3, JSCad

Date: 0716/20 Time: 2216
Sample: 1980 2018
Included observations: 38

t-Statistic Prob.

Al ickey- isti 4. . : : :
suamented Dickey Puller test faficlic 000147 00032 Autocorrelation  Partial Correlation AC  PAC O-Stat Prob

5% level -3.536601
0% level 200920 L L 10282 0282 32629 0071
*Mackinnon (1996) one-sided p-values. g [ 2 -0.086 -0.180 35785 0167
I I [ 30017 0.070 35812 0309
Augmented Dickey-Fuller Test Equation [ g 4 -0.058 -0.100 3.7390 0442
P Sy ea D H2) P roE 5 0113 0190 43226 0504
Date: 07/16/20 Time: 22:17 [ [ 6 0071 -0.059 45612 0601
Incided absealions. 37 sfler acjustmens AR D | 70082 0012 45971 0597
- - — I I I I 8 -0.006 0.008 46890 0789
Variable Coefficient Std. Error t-Statistic Prob | ] | | ]l g 0_113 014_1 53890 0801
DLM2(-1) -0.780528 0167275  -4.666147 0.0000 Al | | 10 0144 0.053 6.4830 0773
c 0138508 0038923 3560817  0.0011
@TREND(1980")  -0.001672 0001168  -1.431534 01614 rgo g 11 -0148 -0242 77356 0737
R-squared 0.390602 Mean dependentwvar -0.001951 = '8 120279 0142 12277 0424
Adjusted R-squared 0.354755 S.D. dependentvar 0.090786 ! ! (e 13 0011 0150 12284 0504
SE. ofregression 0.072926  Akaike info criterion -2.321140 | | gt 14 0024 -0.087 12320 0581
Loglikeiinood 4584110 Hamnan-ouin crter 227503 N vl or |45 0035 0016 12400 0649
F-statistic 10.89637 Durbin-Watson stat 1.865384 Lo | | 16 0077 0055 12814 0686
Prob(F-statistic) 0.000220




Mull Hypothesis: DLM2 has a unit root
Exogenous: Constant
Lag Length: 0 (Fixed)

(19) ¢by Jg-d

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4 378215 0.0013
Test critical values: 1% level -3.621023
5% level -2.943427
10% level -2.610263
*MackKinnon (1996) one-sided p-values
Augmented Dickey-Fuller Test Equation
Dependent Wariable: D{DLMZ2)
Method: Least Squares
Date: 07/M16/20 Time: 22:20
Sample (adjusted): 1982 2018
Included observations: 37 after adjustments
Variable Coefficient Std. Error t-Statistic Frob.
DLM2(-1) -0.714001 0163080 -4 378215 0.0001
c 0.096005 0.025468 3.769628 0.0006
R-squared 0.353871 Mean dependent var -0.001951
Adjusted R-squared 0.235410 S.D. dependent var 0.090786
S E. ofregression 0.074011 Akaike info criterion -2 316668
Sum squared resid 0191717 Schwarz criterion -2.229591
Log likelinood 44.85835 Hannan-Quinn criter. -2.285969
F-=statistic 19168877 Durbin-Watson stat 1.865058
Prob(F-statistic) 0.0001032

(gl s (LTCD)y Oyl ¢

1(20) @3y Jyund!

Mull Hypothesis: LTCD has a unitroot
Exogenous: Constant, Linear Trend
Lag Length: 1 (Fixed)

Date: 0717/20° Time: 00:19
Sample: 1980 2018

(07) (':9) JQJ\

t+-Statistic FProb.* Included observations: 39

Augmented Dickey-Fuller test statistic -1.050079 0.9240

Test critical values 1% level -4.226815 Autocorrelation  Partial Correlation AC PAC O-Stat Prob
5% level -2.526601
10% level -3.200320
=MacKinnon {1996) one-sided p-values : ! : 1] 10835 0.835 36783 0.000
[ — [ 2 0864 -0.078 69.063 0.000
Augmented Dickey-Fuller Test Equation i — rg 3 0788 -0.082 96.629 0.000
Dependent Variable: DILTCD} LI — g 4 0704 0101 11924 0.000
g:}zog.?he7a£t'38qﬂurireesm 20 [ — ! ! 5 0618 -0.055 13721 0.000
Sample (adjusted): 1982 2018 = g B 0527 -0.089 15089 0.000
Included observations: 37 after adjustments | :l | E | ? 0429 _0122 159 E? UUUU
Variable Coefficient Std. Error t-Statistic Prob [ | g 8 0328 -0.079 16542 0.000
LTCD(-1) -0.049476 0.047117  -1.050079 0.3013 =l ! ! 9 0231 -0.038 168.27 0000
D(LTCD(-1)) 0.368316 0.164176 2243423 0.0317 @ 1 1 10 0142 -0.014 169.3%8 0.000
c 0.177001 0.086597 2.043965 0.0490

@TREMD(1980%) 0.002500  0.005212 0479573  0.5346 ! ! ! ! 11 0058 -0.032 16957 0.000
R-squared 0199882 Mean dependentvar 0.088720 : : L 12.-0.002 0117 169.57 0.000
Adjustad R-squared 0127144 SD. dspendentvar 0150169 ! ! ! ! 13 -0.057 -0.033 16977 0.000
Sumatuaredresid 0549553 Semwaraeron 0314142 ‘g Pt (140110 0083 17054 0000
Log likslihood 2228346 Hannan-Quinn criter -0.926898 g | | 15 -0.148 0.032 17200 0.000
E}?]t:(t::s—tsl't:allsllc} S.Eggi?g Durbin-Watson stat 2.069552 g | | 16 -0.178 -0.002 17421 0.000




121 o8y dguardl

Mull Hypothesis: LTCD has a unit root
Exogenous: Constant
Lag Lenagth: 1 (Fixed)

t-Statistic Prob.™
Augmented Dickey-Fuller test statistic -1.455169 0.5443
Test critical wvalues: 1% level -3.621022
5% level -2.943427
10% level -2.610263
*MacKinnon (1996} one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: DLTCD)
Method: Least Squares
Date: 07720 Time: 00:32
Sample (adjusted). 1982 2018
Included observations: 37 after adjustments
Variable Coeflicient Std. Error t-Statistic Proo.
LTCD-1) -0.029054 0.019952 -1.456169 0.1545
D{LTCD(-1)) 0.32463266 0.155874 2222085 0.0230
c 0158097 0.076232 2073897 0.0457F
R-squared 0194303 Mean dependent var 0.088720
Adjusted R-squared 01469209 S.D. dependentvar 0150169
S.E. of regression 0.138700  Akaike info criterion -1.025401
Sum squared resid 0.654082 Schwarz criterion -0.904786
Log likelinood 2215492 Hannan-Cuinn criter. -0.989353
F-statistic 4099740 Durbin-Watson stat 2.048505

Prob(F-statistic) 0.025405

(DLTCD) &,al jaud JoY1 3,401 %

1(22) o3y Jgd :(08) o3, JSa

Date: 0717120 Time: 00:48

Mull Hypothesis: DLTCD has a unit root Samp\e: 19802018
Exogenous: Constant, Linear Trend . .
Lag Length: 0 (Fixed) Included observations: 38
t-Statistic Prob.> . . .
Autocorrelation  Partial Correlaion AC  PAC Q-Bfat Prob
Augmented Dickey-Fuller test statistic -4.117498 0.0131
Test critical values: 1% level -4 226815
15;;;'?;;;” :g gggggg [ | [ | 10379 0379 58387 0.015
. _ g LA L 2 0210 0077 77422 0.0
*MacKinnon (1998) one-sided p-values [ | @ 7 0408 0359 14988 0002
. Lo Dickey-Fuller Test Eauat A (N 4 0202 -0.074 16.796 0.002
Dependent Vananie: DIOLTED b P 5 0033 -0066 15926 0.005
ge{”"g'?;"??s‘USQTF'EFQSUU =0 L g G 0049 -0.112 17.042 0.009
Sample (adjusted): 1982 2018 N g | 700810152 17361 0015
Included aebservations: 37 after adjustments g g B -0134 -0.066 18970 0.019
wvariable Coefficient Std. Error t-Statistic Prob gt | 1 9 0141 -0.063 19.347 0023
DLTCDE1) _0.664577 0161403 -4.117498  0.0002 g L 10 -0.100 0.092 19.864 0.031
c 0107132 0.055508 1.930027 0.0620
@TREND{19807) -0.002446 0.002236  -1.093721 0.2818 :EE : : |: : :]]; g ;3? g 332 gg;;g gggg
R-squared 0332767 Mean dependent var -0.002218 = g 130290 -0163 28598 0.014
Adjusted R-squared 0.293518 S.D. dependent var 0167169 : -
S.E. ofregression 0.140509  Akaike info criterion -1.009451 g | 1 14 0146 -0.036 27950 0.014
Log ikaiinood 2167540 Homman-Guinn eriter.  0.062432 g DB 150112 0045 28780 0017
F-statistic 8.478370 Durbin-Watson stat 2030340 g ! | | 16 0177 -0.049 30944 0014

Prob(F-statistic) 0.001030




1(24) o3y Jgad 1(23) o3y Jgud

Mull Hypothesis: DLTCD has a unit root
Exogenous: Constant

Mull Hypothesis: DLTCD has a unit root Lag Length: 0 (Fixed)

Exogenous: None
Lag Length: 0 (Fixed)

t-Statistic Prob.*
t+Statistic Prob.* Augmented Dickey-Fuller test statistic -3.958869 0.0041
Test critical values 1% level -3.621023
Augmented Dickey-Fuller test statistic -3.289802 0.0017 5% level -2.943427
Test critical values: 1% level -2.628961 10% level -2.610263
5% level -1.950117
10% level -1.611339 *MackKinnon (1996) one-sided p-values
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(DLTCD)
Augmented Dickey-Fuller Test Equation r"‘em_ﬂd LEEStSq“a’?S ]
Dependent Variable: DDLTCD) Date: 07/17/20 Time: 00:51
Method: Least Squares ISaT’lgled(aSJustectl_}. 198327201;8 diust t
Date: 07/M17/20 Time: 00:53 ncluded obsernvatons arer agjustments
Sample (adjusted). 1982 2018 - : g e
Included observations: 37 after adjustments Wariable Coefficient Std. Error t-Statistic Prob
DLTCD(-1) -0.619939 0.156595 -3.958869 0.0004
Variable Coefficient Std. Error tStatistic Prob. c 0.054158 0.027191 1.991741 0.0542
DLTCD(-1) -0.456595 0138791  -3.280802  0.0022 R-squared 0.309292 Mean dependent var -0.002218
Adjusted R-squared 0.289558 S.D. dependentvar 0.167169
R-squared 0.231005 Mean dependentvar -0.002218 S.E. ofregression 0140003 Akaike info criterion -1.028957
Adjusted R-squared 0231005 S.D. dependentvar 0167169 Sum squared resid 0.694874 Schwarz criterion -0.941880
S.E. of regression 0.146594  Akaike info criterion -0.8975643 Log likelihood 21.03570 Hannan-Quinn criter. -0.998258
Sum squared resid 0773634 Schwarz criterion -0.932105 F-statistic 15.67265 Durbin-Watson stat 2.054368
Log likelihood 19.04940 Hannan-Quinn criter. -0.960294 Prob(F-statistic) 0.000352
Durbin-Watson stat 2196376

Td! ) 7l 1(05) 03y okl

:(01y =W

Pairwise Granger Causality Tests
Drate: 072320 Time: 2054
Sample: 1980 2018

Lags: 1

rull Hypothesis: Obs F-Statistic Prob.
LEGDODP does not Granger Cause LMZ 38 OAAFFET O.6F&0
LMZ does not Granger Cause LGDP A TFTTFT40 003256
LCPI does not Granger Cause LMZ 38 054685 0. 4645
LMZ does not Granger Cause LCFI 1.52851 0.2231
LPFI does not Granger Cause LMZ 28 002796 02467
LMZ does not Granger Cause LPPI 3. 96378 00543
LCPI does not Granger Cause LGDP 28 1.15032 0.2908
LGDPF does not Granger Cause LCPI 5.58508 00222
LPFI does not Granger Cause LGDP 38 O.00050 0.9824
LESDPF does not Granger Cause LPFI Q12278 00047
LPPI does not Granger Cause LCPI 38 000328 0.9547
LCPI does not Granger Cause LPFI 0.F7257T4 0.2959




Pairwise Granger Causality Tests
Date: OF/23/20 Time: 20:56
Sample: 1980 2018

Lags: 2

(02 st

MNull Hypothesis:

LGDP does not Granger Cause LM2
LMZ does not SGranger Cause LGDP

LCPl does not Granger Cause LMZ2
LMZ does not SGranger Cause LCPI

LPPI does not Granger Cause LM2
LM2 does not Granger Cause LPPI

LGPl does not Granger Cause LGDP
LGDF does not Granger CGause LCPI

LPPI does not Granger Cause LGDP
LGDF does not Granger Cause LPPI

LPFI does not Granger Cause LCPI
LCPI does not Granger Cause LPPI

Obs F-Statistic Prob.
37 0.2896323 0. 4181
205915 00809

37 0.95448 0.3957
020234 0. 7412

37 0.28855 06812
2. 70498 o082

37 1.02834 03657
1.50790 0.2267

37 o.02028 09230
4. 90809 o012

27 002712 0.96325
0285954 043229

Pairwise Granger Causality Tests
Crate: OF/22/20 Time: 20:58
Sample: 1980 2018

Lags: =

103y U

MMull Hypothesis:

LGDP does not Granger Cause LM2
LMZ does not Granger Cause LGDP

LCPI does not Granger Cause LM2
LM2 does not Granger Cause LCPI

LPFPI does not Granger Cause LMZ2
LMZ does not Granger Cause LPPI

LCPI does not Granger Cause LGDOF
LGDP does not Granger Cause LCPI

LPPI does not Granger Cause LGDP
LGDP does not Granger Cause LPPI

LPPI does not Granger Cause LCPI
LCFI does not Granger Cause LPPI

Obs F-Statistic Prob.
356 075171 0.5248
1.94400 01445

36 0. 749449 05216
1.47895 0.2409

36 1.54235 0.2245
1.61059 02024

356 0.84647 04798
8.74565 000032

36 0.05395 09832
293980 00472

26 0.25308 0.8550
1.25828 02070

g Sl LS et il 1(06) 03y golad!
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WAR Lag Order Selection Criteria

Endogenous variables: LGDP LMZ2 LPPI LTCD
Exogenous variables:

Crate: OF/232/20 Time: 21:01

Sample: 1980 2018

Included observations: 35

Lag Logl LR FFPE Al S HQ

u] -178. 0856 Py 0287410 10 403218 10 58093 10 465454
A 5. 052064 215 61321* 2 62e-05* O FaFaz5* 1. 685795 1. 103828%
2 14 26693 12 35352 4 24e-05 1236175 2 825962 1. 788422
3 31.86687 Z1.929993 4. 21e-05 1150454 2. 461267 1.945153
4 51.62510 Z0.32275 4. 28e-05 0935709 2.957528 1.975540

= indicates lag order selected by the criterion

LR: sequential modified LR test statistic (each test at 5% lewvel)
FPE: Final prediction errar

Al Akaike information criterion

S Schwarz infarrmation criterion

HC: Hannan-CQuinn information criterion

e last] et llrjd\

Crate: O7F/22/20 Time: 21:02

Sample (adjusted): 19232 2018

Included cobservations: 27 after adiustments
Trend assumption: Linear deterministic trend
Series: LGDP LMZ LPFI LTCD

Lags interval (in first differencesi 1 to 71

Unrestricted Cointegration Rank Test (Trace)

Hypothesized

Trace o.o0s
MNo. of CE(s) Eigenvalus Statistic Critical Wvalue Prob. ==
rHonea 0. 426451 45 65526 47 85613 oO.0Fa93z
At most 1 0. 292665 25 08652 29 F7aTO0T o 1554
A most 2 01232624 1227522 15 49471 O 1442
At most 2 o 1209232 4 TEES6T0 2 841466 oO.0Z290

Trace test indicates nmno cointegration atthe 0.05 level
* denotes rejection ofthe hypothesis atthe 0.05 level
**MackKinnon-Haug-Michelis (1999) pvalues

Unrestricted Cointegration Rank Test (Maxirmum Eigenvalue)

Hypothesized

Max-Eigen o005
MNo. of CE(s) Eigenvalus Statistic Critical Wvalue Prob. ==
rHonea 0. 426451 20 56874 27 58434 0. 3031
At most 1 0. 292665 1281129 21 13162 0. 4697
Ar most 2 0. 153624 T 5056560 14 26460 o431
At most 2 o 1209232 4 TEES6T0 2 841466 oO.0Z290

VAR 356 i = 1(07) o3y el

(S o) plad o drys Wow—1

VAR Lag Order Selection Criteria
Endogenaous variables: LGOP LMZ LFPPI
Exogenous variables: CLTCD

Date: 08/06/20 Time: 22:58

Sample: 1980 2018

Included observations: 26

Lag LoglL LR FPE AlC sC HCQ

0 -120.7092 A 0.299124 7.594955 7.858875 7.687070
1 -16.56841 196.5758* 0.001166* 1.753801% 2.413600* 1.984088*
2 -14.61572 3.037522 0.001754 2145318 3200997 2513778
3 -TAT2170 10.33826 0.001987 2231787 3683346 2738420




L S sl Zages il ~2

Wector Autoregression Estimates

Date: OF/23/20 Time: 271:14

Sample (adjusted): 1981 Z018

Included observations: 38 after adjustmeants
Standard errors in { ) & t-statistics in [ ]

LD P Lmz= LFPI

LSDP-1) O 7FO7F433 0. 000 FoD 0040591

(0. 13012) (000445 (DO 1SE6)

[ 5.42658] [O.15712] [217552]

LPZ2(-1) 0. 4238594 0912240 oO.016750

(0.SO053232) (002065} (012236}

[ O 48462] [ 29 7973 [ O.13049]

LFPPI-1) o 105516 0056013 0. 698749

(0. 86937F) (002976} (0. 12464)

[O.12137] [ 1.83199] [ 5. 606514]

Lo 22562310 0.27ve4a7s —0.0523027

(1.93456) (006624 (O.27 740}

[1.73491] [ 4.1 73290] [-O.20922]

LTCD 0. 745052 0091069 —D.O0OFF162

(0. S50007% (0.02a-10% (012126}

[O.87F71] [ 3.12956] [-O.63=319]

R-=quared 0. 904725 09938468 0. s45312

Ad). R-squared 0893177 0993282 o.827123

Sum =qg. resids 124 3908 O 1457930 2 556773

S.E. equation 1.9417499 0055467 0.Z2Fr2349

F-statistic FE. 24174 53F5.F12 45 25619

Log likelihood —F 5. 45065 S1. 728064 —2.541692

Akaike AlC 4. 286377 2452129 0. 402195

Schwarz S 4. 502249 -2.245667T 0517566

Mean dependent 21.67500 F.A2ST2T 2424090

S 0O dependent 5 940247 1. 602567 0. 659453
Determinant resid covariance (dof adj. ) 0. 000734
Determinant resid covariance 0. 000451
Log likelihood -16.59597F
Akaike inforrmation criterion 1. 662946
Schwarz criterion 2. 309361

24 3 Ljung-Box Lzl #5ls :(08) o3y goukell

SV Wstacdl Sigdt a: (01 o3, (S2ht "LPPI" Jo¥ dstaadt s :(01) o3y Jauondt

Dependent Variable: LPPI

Date: 07/25/20 Time: 00:28 Method: Least Squares (Gauss-Newtan / Marquardt steps)

ﬁfgﬂg';d liigig;gns ” Date: 07/25/20 Time: 00:23
: Sample (adjusted). 1981 2018
Autocorrelation  Partial Correlaion ~ AC  PAC Q-Stat Prop Incuded obsenations. 3 afler adustments

LPPI= C{1)*LM2(-1) + C(2FLPPI(-1) + C(3PLGDP(-1) + C{4) + C(3)*LTCD

[ T po 1 0075 0.075 02207 0632

g g o 2 -0.141 -0.147 1.0692 0536 Coefficient  Std. Error  t-Statistic Prob.
L ! ! 3 -0.062 -0.040 1.2360 0744

g g 4 -0.212 -0.231 32531 0516 C(1) 0.016750 0128362 0130484  0.8970
g g 5 -0131 0123 4.0442 0543 C(2) 0698749 0124640 5606143 0.0000
o ! ! 6 0076 0021 43208 0633 C3) 0.040591 0018656 2175823  0.0368
b L 70043 -0.028 44099 0732 Cl4) -0.058037  0.277396 -0.209221  (0.8356
‘g ! ‘g § -0.124 0186 51850 0.738 cs) 0077163 0121862 -0.633194 05310
g g 9 -0.161 -0.225 65494 0684

: . : :EE : 13 3333 gagg ;gggg g??; R-squared 0.845812 Mean dependentvar 3484090
g g o 12 0052 -0.1230 7.5302 0821 AdjustedR—squared 0827123 S.D.dependentvaf (0.669453
o g 13 0.061 -0.167 7.7572 0.859 S.E ofregression 0.278349 Akaike info criterion 0.402195
op g o 14 0.095 -0.101 8.3250 0.372 Sum squared resid 2558773 Schwarz criterion 0.617666
[l [ | 15 0228 0157 11769 0.696 Log likelihood -2 641698 Hannan-Quinn criter. 0.473858
! ! ! ! 16 0.012 -0.030 11779 0.759 F-statistic 4525619 Durbin-Watson stat 1.813613

Prob(F-statistic) 0.000000




B Aseall Bt d15:(02) o3y Sl "LGDP" i) dstaadt piis :(02) o3y Jguod!

Date: 07/25/20 Time: 00:32

Sample: 1980 2018 Dependent Variable: LGDP
Induded observations: 28 Method: Least Squares (Gauss-Mewton / Marquardt steps)
Date: 07/25/20 Time: 00:31
Autocorrelation  Parfial Correlation AC PAC Q-Stat Prob Sample (adjusted) 19812018
Included observations: 38 after adjustments
| | | | 1 0075 0025 00764 0871 LGDP = C{1f'LM2(-1) + C(2)*LPPI{-1) + C{3]"LGDP(-1) + C{4) + C{5]"LTCD
[ g 2 -0.059 -0.060 01747 0916
oo g o 3 0162 -0.160 13190 0725 Coeficient  Std. Error t-Statistic Prob.
| | | | 4 -0.018 -0.015 13342 0856
R [ I 5 0.077 0.081 16081 0.900 c(1) 0433894 0895335 0484617 063N
[ [ 6 -0.067 -0.100 18208 0935 C2) 0105516 0869370 0121371 0.9041
o ! [T 7 -0230 0244 46110 0707 C(3) 0707433 0130125 5436582  0.0000
[ @t 2 0103 0135 51476 0742 C(4) 3356810 1034857 1734913 0.0921
[ [ 9 -0.054 -0.114 52983 0208 C(3) 0746053  0.849998 0877712 03864
| | g 10 -0.044 -0140 54030 0.863
| | | | 11 -0.044 -0.009 55143 0.904 R-squared 0.904725 Mean dependent var 31.67500
[ [ 12 -0.050 -0.055 5.6501 0.932 Adjusted R-squared 0.893177  5.D. dependent var 5.940247
| | g o 13 -0.031 -0.156 57183 0.956 SE. of regression 1.941499  Akaike info criterion 4.286677
1 1 g o 14 -0.024 -0.100 57940 0.971 Sum squared resid 1243908 Schwarz criterion 4502349
1 1 1 1 15 -0.028 0.000 58451 09382 Log likelihood -76.45066 Hannan-Quinn criter. 4363540
1 1 g o 16 0.010 -0.130 5.8525 0.990 F-statistic 78.34174  Durbin-Watson stat 1.944738
Prob(F-statistic) 0.000000

W st g\ﬂ& s - 03 o J&..':J\ "LM2" &t dsteadt i :(03) o) Joodll

Date: 07/25/20 Time: 00:35

Sample: 1980 2018 Dependent Variable: LM2
Included observations: 38 Method: Least Squares (Gauss-Newton / Marquardt steps)
Date: 07/25/20 Time: 00:34
Autocorrelation  Partial Correlation AC  PAC (Q-Stat Prob Sample (adjusted). 19812018
Included observations: 38 after adjustments

| | | | 1 0.008 0008 00029 0957 LM2 = C{1PFLM2(-1) + C(2)*LPPI(-1) + C{3f'LGDP(-1) + C{4) + C{5)'LTCD
o _ 2 -0.364 -0.364 55945 0.061
g o g 3 -0126 -0.137 £.2803 0.009 Coefficient  Std Error  t-Statistic Prob.
g . 4 -0.153 -0.338 7.3203 0120
sl | | 5 0133 0010 81319 0149 C(1) 0.913340  0.030652 2979732  0.0000

) ) ) ) C(2) 0.056013  0.029763 1881993  0.0687
| | | | -
| [] | | E | ?_gsgi _g:};g Sggig g;ig C(3) -0.000700 0004455 -0.157123  0.8761
| | g 8—0.03? _0'129 9.1582 0.328 C(4) 0276478  0.066240 4173901 0.0002

' ' ) ' C(9) 0.091069  0.029100 3129562  0.0036
[ [ 9 0101 0.045 96999 0375
b A b 10 0183 0163 11509 0319 g squareq 0993468 Mean dependentvar  7.427271
'g rgo 11-0112 0089 12210 0348 pgjysted R-squared 0.998232 5. dependentvar 1.603567
g rg 12 -0.247 -0.128 15789 0.201 S.E. of regression 0.066467  Akaike info criterion -2.462139
L P 13 0059 0.060 16.003 0249 Sum squared resid 0.145790  Schwarz criterion -2.246667
I I g 14 0038 -0.084 16.096 0308 Log likelihood 5178064 Hannan-Quinn criter. -2.385476
! ! ! ! 15 0.069 -0.014 16412 0.385 F-statistic 5375712 Durbin-Watson stat 1.975180
I I | | 16 0.081 -0.009 16.867 0.394 Prob(F-statistic) 0.000000
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Response of LPPI:
Response of LPPIte Cholesky Period LPPI Lz LGDP
One 5D Innovations

1 0.278349 0.000000 0.000000

ag (D.03193) (0.00000) (0.00000)
2 0.183279 0.048770 0061664

- (0.04202) (0.02210) (0.02921)
== 3 0.121960 0.059928 0.085692
(D.050085) (0.02985) (0.04120)

20 4 0.082531 0075679 0091711
(D.05078) (0.03213) (D.04683)

15 5 0057237 0.073364 0.086589
(0.04852) (0.03228) (D.04936)

104 5] 0.041026 0067271 0077022
i (0.04512) (0.03140) (D.04995)
7 0.020621 0.0598211 0066165

05 (0.04120) (0.02994) (D.04906)
=] 0.023905 0.052311 0.055657

00 . . . . , , . . . (D.03707) (0.02813) (0.04702)
4 = T 4 5 & T & o 10 =] 0019519 0.045374 0.046252
(D.03298) (0.02618) (D.04416)

- — 10 0.016595 0.039268 0.038212

LFFI —— L‘-’E'Pl (0.02915) (0.02421) (0.04078)

Response of LM2:
Responge of LM2 to Cholesky F.erifjd LPPI L2 LoDP

One 5.0. lnnovations

1 0.017675 0.064074 0.000000

08 (0.01059) (0.00725) (0.00000)
2 0.021933 0.057699  -0.001063

i (0.01293) (0.00801) (0.00GTFT)
0% 4 3 0.029546 0.054229 0.001731
(0.01640) (0.00963) (0.01153)

4 4 0.043008 0.0535485 0.005800
: (0.01904) (0.01120) (0.015328)
5 0.043924 0.052209 0.010140

0z J (0.02085) (0.01257) (0.0185a)
6 0.043318 0.052081 0.013829

(0.02201) (0.01372) (0.02118)

00 7 0.041841 0.051130 0.016736
(0.02263) (0.01460) (0.02321)

8 0.029299 0.049853 0.0185834

o2 I . . . : (0.02284) (0.01524) (0.02467)
2 -] 4 5 5] T ] g 10 9 00377432 0.048353 0020198
(0.02274) (0.01565) (0.02563)

10 0.035526 0.046535 0.020943

—LPPl — L2 — LGDP

(0.02241) (0.01586) (0.02615)
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Rezsponse of LGDP to Cholesky
Cne 5.D. Innovations

0.8

0.4 o

0.0

Response of LGDP:

Periad LPPI Lz LGDP
1 -0.283627 1.175259 1.519124
(0.21327) (0.28090) (0. 17426}
2 -0.163608 0.859219 1.074679
(0.22656) (0.22972) (0.22298)
3 -0.082548 0.638023 0766309
(0.235542) [(0.22911) (0.29793)
4 -0.028369 0482527 0.552011
(0.33826) (0.21493) (0.32372)
5 0.0073200 0.372575 0.402748
(0.29691) (0.19788) (0.32480)
& 0.030262 0.294227 0.298454
(0.24936) (0.18024) (0.31070)
7 0.044533 0237242 0.225263
(0.20530) (0.16297) (0.28734)
2 0.052889 0196754 0173602
(0.16881) (0. 14658} (0.25897)
g 0.057250 0166354 0136857
(0.14076) (0. 13157} (0.22877)
10 0.058937 0.143452 0110461
(0.12027) (0.11843) (0.19904)

b J.:bﬁ—z

Variance Decomposition of LFPI:

Period S.E. LFPI LMz LGDP
1 0.278349 100.0000 0.000000 0.000000
2 0.342419 9472775 2.029300 3.242953
3 0.380172 87.13860 5.029556 7.830841
4 0.406792 280.22401 7.853811 11.92218
5 0.426188 74.89200 10.11844 14.98955
G 0.440201 71.06834 11.81983 17.11183
7 0.450190 GE. 41223 13.06682 18.52096
g 0.457249 G6.58958 13.97529 19.43513
9 0.462229 G65.34075 14.63938 20.01988
10 0.465761 G4.43050 15.12899 20.39051
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Variance Decomposition of LGDP:
Period S.E. LPPI LM2 LGDFP
1 1.941489 2134134 36.64319 61.22268
2 2385242 1.884425 37.25350 G60.86208
3 2 5B6599 1.704301 3776350 G0.53220
4 2 688652 1.588510 387202 G60.23947
5 2744070 1.525704 38.48925 50.98505
f 2 7T6055 1.502632 3873077 9. 7EGR9
7 2785671 1.506993 38.91294 5958007
3 2808456 1.528770 39.05027 5942096
g 2817287 1.560485 39.15451 59.28500
10 2823714 1.596964 39.23457 5016847

Cholesky Qrdering: LFPI LMZ LGDP

:(06) (.3) djv\-"?d‘

Variance Decomposition of LMZ:
Period SE. LPPFI LMz LGOP

0.066467 7.071003 92.92900 0.000000
0.093637 15.19279 5479432 0.0128895
0.1155032 21.70725 78.26182 0.030924
0.13245710 26.22936 ¥3.55543 0.215210
0151373 29.13067 T0.25072 0618613
0166415 30.87825 67.919326 1.202394
0179830 31.85654 66.24766 1.895802
0.191765 32.34358 65.02465 2631769
0.202347 32.52840 64.11153 3.360069
0.211697 32.53484 63.41667 4 042490
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