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BP = f(GDP, M,.EX.CPI) (1)

D BP=fo+f1 ) GDPe+fy ) Mic+ s Y EXe+fy Y CPL+p  (2)
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Group unit root test: Summary

Series: CPI, M1, BP, GDP, EX

Sample: 1990 2020

Exogenous variables: Individual effects

Automatic selection of maximum lags

Automatic lag length selection based on SIC: 0 to 4
Newey-West automatic bandwidth selection and Bartlett kernel

Cross-

Method Statistic Prob.** sections Obs
Null: Unit root (assumes common unit root process)

Levin, Lin & Chu t* 1.70289 0.9557 5 143
Null: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat 1.49001 0.9319 5 143
ADF - Fisher Chi-square 10.5055 0.3973 5 143
PP - Fisher Chi-square 7.40834 0.6864 5 150

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.

JsY) Gl die saa gl jia sl (2) A Jsos

Group unit root test: Summary

Series: CPI, M1, BP, GDP, EX

Sample: 1990 2020

Exogenous variables: Individual effects

Automatic selection of maximum lags

Automatic lag length selection based on SIC: 0 to 3
Newey-West automatic bandwidth selection and Bartlett kernel

Cross-
Method Statistic Prob.** sections Obs
Null: Unit root (assumes common unit root process)
Levin, Lin & Chu t* -6.65614 0.0000 5 141

Null: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat -6.93038 0.0000 5 141
ADF - Fisher Chi-square 70.2718 0.0000 5 141
PP - Fisher Chi-square 75.4165 0.0000 5 145

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.
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VAR Lag Order Selection Criteria
Endogenous variables: BP GDP M1 EX CPI
Exogenous variables: C

Sample: 1990 2020

Included observations: 29

Lag LogL LR FPE AIC SC HQ
0 -1099.888 NA 8.52e+26 76.19920 76.43494 76.27303
1 -917.3197 55.32479* 1l.11e+23* 67.05653* 69.64968* 67.86867*

* 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

(Johansen-Juselius).«s mats falsat Lo : B
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Sample (adjusted): 1992 2020

Included observations: 29 after adjustments
Trend assumption: Linear deterministic trend
Series: BP GDP M1 EX CPI

Lags interval (in first differences): 1 to 1

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob.**
None * 0.828881 111.0421 69.81889 0.0000
At most1* 0.692833 59.84551 47.85613 0.0025
At most 2 0.437289 25.61492 29.79707 0.1406
At most 3 0.233909 8.940250 15.49471 0.3709
At most 4 0.040967 1.213077 3.841465 0.2707

Trace test indicates 2 cointegrating eqn(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values

Unrestricted Cointegration Rank Test (Maximum Eigenvalue)

Hypothesized Max-Eigen 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob.**
None * 0.828881 51.19655 33.87687 0.0002
At most 1 * 0.692833 34.23058 27.58434 0.0060
At most 2 0.437289 16.67467 21.13162 0.1879
At most 3 0.233909 7.727173 14.26460 0.4071
At most 4 0.040967 1.213077 3.841465 0.2707

Max-eigenvalue test indicates 2 cointegrating eqn(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
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**MacKinnon-Haug-Michelis (1999) p-values

Unrestricted Cointegrating Coefficients (normalized by b*S11*b=I):

BP GDP M1 EX CPI
1.07E-05 -7.67E-05 2.95E-05 -0.205852 -0.018673
0.000214 -0.000121 3.84E-05 -0.358116 -0.002442

-8.56E-05 -1.15E-05 -0.000135 3.597677 0.052915
-5.36E-05 8.69E-05 -5.92E-05 -1.939311 0.016598
-1.46E-06 -1.25E-05 -2.48E-05 -2.138883 0.029359

Unrestricted Adjustment Coefficients (alpha):

D(BP) 2832.138 -349.8271 3101.339 -1044.993 -224.3263
D(GDP) -1659.664 8054.301 309.2143 -3278.736 324.6750
D(M1) 395.8840 -1583.062 -474.3795 -1243.116 -12.09499
D(EX) 0.019922 0.000169 0.020648 0.014928 0.019545
D(CPI) 13.00896 -2.100629 -2.147676 -2.047922 -0.700049

1 Cointegrating Equation(s): Log likelihood -947.2425

Normalized cointegrating coefficients (standard error in parentheses)

BP GDP M1 EX CPI
1.000000 -7.133387 2.747900 -19149.38 -1737.077
(0.98396) (1.10268) (40353.0) (541.367)

.(Granger Causality Test) yaufyst decutt i s Lo,
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- Ay 3| Ol pidie (s

2200 Aecuat) 5! (5) @y Jguar

Pairwise Granger Causality Tests
Sample: 1990 2020

Lags: 1

Null Hypothesis: Obs F-Statistic Prob.
GDP does not Granger Cause BP 30 10.2443 0.0006
BP does not Granger Cause GDP 11.7724 0.0003
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EX does not Granger Cause BP 30 0.01931 0.9809
BP does not Granger Cause EX 0.32549 0.7253
M1 does not Granger Cause BP 30 3.12548 0.0622
BP does not Granger Cause M1 0.72559 0.4944
CPI does not Granger Cause BP 30 1.59810 0.2231
BP does not Granger Cause CPI 3.00695 0.0683

3939 da S (5) Joumtt 2 st (Granger Causality),last gt (ol il
e 0% oyl M O T Tlea W1 At z3ld g Dle gl Olje (i Adald 48de
2 O A 2 Sle gl Oliua (1) 39301 D pe (e A Taala ] ABMe a3 Lo (Laguans
-Gle gaull Olius (g Lo dunew ABJe i 53 @il Jutasg B piall
(VECM) Uast peaoma’ giges s Lucelsn
290 il @5 (W i JalST a929) Oguiliga HLisl (po Lede Juasill glidl le Lo
(6) ) aralal 2 A gLt I Juo gt @ 5L ¥1 148 ¢ big o VECM) Uasdt e’
Al

(BP) = -0.044*( BP(-1) - 0.041*M1(-1) - 173.94*EX(-1) + 136.784*CPI(-1) -

21253.37) - 0.17497167423*( GDP(-1) - 0.390*M1(-1) + 2660.08*EX(-1) +

262.68*CPI(-1) - 73957.187 ) + 0.44*D(BP(-1)) - 0.215*D(GDP(-1)) +
0.51*D(M1(-1)) - 2021.366*D(EX(-1)) - 47. *D(CPI(-1)) - 1390.24
6)

R2= 0.622336 F-statistic=4.943569 DW=2.394865

asaty @:-..m.ﬂ CA}“:’ (6) pﬁ) Jo>

Vector Error Correction Estimates

Sample (adjusted): 1992 2020

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

Cointegrating Eq: CointEql CointEg2
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BP(-1) 1.000000  0.000000
GDP(-1) 0.000000  1.000000
M1(-1) -0.041249 -0.390999

(0.13031) (0.16947)
[-0.31654] [-2.30715]

EX(-1) -173.9427  2660.089
(4004.92)  (5208.48)
[-0.04343] [0.51072]

CPI(-1) 136.7841 262.6889
(64.0276)  (83.2692)
[2.13633] [3.15470]

Cc -21253.38 -73957.19
Error Correction: D(BP) D(GDP) D(M1) D(EX) D(CPI)
CointEql -0.044362 1.704485 -0.334265 2.50E-07 -0.000309

(0.25421) (0.41285) (0.13435) (5.0E-06) (0.00041)
[-0.17451] [4.12855] [-2.48806] [0.05032] [-0.75291]

CointEq2 -0.174972 -0.844425 0.160627 -1.55E-06 -0.000744
(0.16972) (0.27564) (0.08970) (3.3E-06) (0.00027)
[-1.03093] [-3.06348] [1.79076] [-0.46614] [-2.71263]

D(BP(-1)) 0.442960 0.106036 0.306257 -3.53E-06 -0.000352
(0.32933) (0.53485) (0.17405) (6.4E-06) (0.00053)
[1.34505] [0.19825] [1.75961] [-0.54772] [-0.66165]

D(GDP(-1)) -0.215888 -0.571651 -0.051159 1.25E-06 0.000635
(0.13441) (0.21829) (0.07104) (2.6E-06) (0.00022)
[-1.60619] [-2.61875] [-0.72019] [0.47562] [2.92220]

D(M1(-1)) 0516410 1.135170 0.952702 -5.04E-07 0.004965
(0.44744) (0.72668) (0.23647) (8.8E-06) (0.00072)
[1.15414] [1.56213] [4.02881] [-0.05758] [6.86471]

D(EX(-1)) -2021.367 -1723.104 -10629.47 0.115388 -43.04715
(11661.1) (18938.6) (6162.88) (0.22817) (18.8479)
[-0.17334] [-0.09098] [-1.72476] [0.50570] [-2.28392]

D(CPI(-1)) -47.98614 -154.6257 -236.9130 -9.82E-05 -0.568819
(94.7481) (153.878) (50.0740) (0.00185) (0.15314)
[-0.50646] [-1.00486] [-4.73126] [-0.05299] [-3.71434]

C -1390.246 -327.0664 3000.290 0.032046 -5.326829
(1900.97) (3087.32) (1004.66) (0.03720) (3.07254)
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[-0.73133] [-0.10594] [2.98638] [0.86152] [-1.73369]

R-squared 0.622336 0.779270 0.731361 0.102162 0.817635
Adj. R-squared 0.496448 0.705693 0.641815 -0.197118 0.756846
Sum sq. resids 8.58E+08 2.26E+09 2.40E+08 0.328683 2242.687
S.E. equation 6393.702 10383.85 3379.049 0.125106 10.33415
F-statistic 4943569 10.59124 8.167416 0.341359 13.45049
Log likelihood -290.5980 -304.6612 -272.1041 23.81016 -104.1972
Akaike AIC 20.59297 21.56284 19.31753 -1.090356 7.737735
Schwarz SC 20.97015 21.94003 19.69471 -0.713171 8.114921
Mean dependent -391.7048 1517.534 4086.476 0.036207 7.179310
S.D. dependent 9010.113 19140.71 5645.999 0.114343 20.95724
Determinant resid covariance (dof

adj.) 2.50E+22

Determinant resid covariance 4.97E+21

Log likelihood -930.1272

Akaike information criterion 67.59498

Schwarz criterion 69.95239

Number of coefficients 50

2l 5yl Sy (ECT) st pomual Jolas o w (6) 08 Galaadt Jgamdt JMS (1o
Sl puailly Ole gBull Olyie (s 4ilgl ABMe 3929 A5 Lo (1]) (Gots wie Wygian Aaidy
el Juae b Co (a3l e L) Uadd ) mionia’ e 5ynalf hgaill g ol yld 2E%l |
Wiod olails (pgd ki Lo @yais Olegdll Oljs O iay Lao(7-0.044362) Uas
Ay 2G| O 2 Orlactes Crgotm ctas Ayl g )

O Al y? | Silling g glin (po WS T ooy ALt | il g A G| 0l Slafia | @iy (S0
e rrmdall ar o) AlSiag (1) do by W AUS e 2 ALt ub At Jsolive

i PVES 5 AN ES

O G (I oLy AIS e (o yulll zagesdl gl alil daasdid| SlHLas Y |y way

Aol A (o a9 (2.39) 5 9LusDUNDIN-Watson stat ¢guigy ¢igel s aibas| 2oid
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(1) 3te

Sample (adjusted): 1991 2020
Included cbservations: 20 after adjustments

Autocorrelation Fartial Correlation A PAC C-Stat FProb
1 3 1 1 3 1 0149 0149 07339 0392
L — 1 Ly — 1 2 -0.251 -0.280 28981 0235
L — 1 L — 1 3 -0.27V6 -0.206 55994 0133
L — 1 Ly — 1 4 -0.237 -0.267 T.6800 0104
1 1 1 1 /3 5 0201 0165 92295 0100
1 3 1 1 O 1 6 0162 -0072 10273 0113
1 I 1 1 1 ¥ 0025 0005 10306 0172
[ — 1 | I— 1 8 -0.202 -0.352 14285 0075
L 1 1 1 9 -0.189 -0.001 15920 0069
1 a 1 LI 1 10 0,029 -0.08% 16.204 0,091
1 3 1 1 1 11 0146 0000 A7.376 0097
1 3 1 1 O 1 12 0166 -0.071 18.842 0.092
1 1 1 1 @ 12 0042 0148 18944 0125
O 1 LI 1 14 -0.129 -0.090 19938 0132
1 i 1 1 [ 15 -0.051 0116 20105 0168
1 1 1O 1 16 -0.001 -0153 20105 0216

VAR Residual Serial Correlation LM Tests
Sample: 1990 2020
Included observations: 29
Null hypothesis: No serial correlation at lag h

Prob. df Rao F-stat Prob. df LRE* stat Lag

0.0745 (25, 34.9) 1.693476 0.0595 25 36.86205 1

0.2665 (25, 34.9) 1.251192 0.2361 25 29.69123 2

Null hypothesis: No serial correlation at lags 1 to h

Prob. df Rao F-stat Prob. df LRE* stat Lag

0.0745 (25, 34.9) 1.693476 0.0595 25 36.86205 1

0.0218 (50, 21.6) 2.238641 0.0023 50 83.06752 2

*Edgeworth expansion corrected likelihood ratio statistic.
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(3) g=te

9
Series: Residuals
8 Sample 1990 2020
7 Observations 31
6
Mean -950.6834
5 Median -2223.297
4 Maximum 15350.29
Minimum -22491.60
3 Std. Dev. 8233.714
2 I Skewness 0.167242
Kurtosis 3.562237
'm  I=EEEE B
0 . . . . Jarque-Bera  0.552820
-20000 -10000 0 10000 Probability  0.758502
(4)g=le

System: UNTITLED

Estimation Method: Least Squares
Sample: 1992 2020

Included observations: 29

Total system (balanced) observations 145

Coefficient Std. Error t-Statistic Prob.
Cc@) -0.044362 0.254208 -0.174510 0.8618
C(2) -0.174972 0.169722 -1.030928 0.3049
C@3) 0.442960 0.329327 1.345048 0.1815
C(4) -0.215888 0.134410 -1.606192 0.1112
C(5) 0.516410 0.447443 1.154136 0.2511
C(6) -2021.367 11661.15 -0.173342 0.8627
C@) -47.98614 94.74808 -0.506460 0.6136
C(8) -1390.246 1900.972 -0.731335 0.4662
C(9) 1.704485 0.412853 4.128554 0.0001
C(10) -0.844425 0.275642 -3.063483 0.0028
C(11) 0.106036 0.534852 0.198254 0.8432
C(12) -0.571651 0.218292 -2.618749 0.0101
C(13) 1.135170 0.726681 1.562130 0.1213
C(14) -1723.104 18938.58 -0.090984 0.9277
C(15) -154.6257 153.8780 -1.004859 0.3173
C(16) -327.0664 3087.321 -0.105939 0.9158
Cc@7) -0.334265 0.134348 -2.488056 0.0144
C(18) 0.160627 0.089698 1.790763 0.0762
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C(19) 0.306257 0.174048 1.759612 0.0814
C(20) -0.051159 0.071035 -0.720187 0.4730
C(21) 0.952702 0.236472 4.028814 0.0001
C(22) -10629.47 6162.875 -1.724758 0.0875
C(23) -236.9130 50.07402 -4.731255 0.0000
C(24) 3000.290 1004.657 2.986384 0.0035
C(25) 2.50E-07 4.97E-06 0.050320 0.9600
C(26) -1.55E-06 3.32E-06 -0.466142 0.6421
C(27) -3.53E-06 6.44E-06 -0.547715 0.5850
C(28) 1.25E-06 2.63E-06 0.475615 0.6353
C(29) -5.04E-07 8.76E-06 -0.057577 0.9542
C(30) 0.115388 0.228175 0.505698 0.6141
C(31) -9.82E-05 0.001854 -0.052995 0.9578
C(32) 0.032046 0.037197 0.861524 0.3909
C(33) -0.000309 0.000411 -0.752910 0.4532
C(34) -0.000744 0.000274 -2.712628 0.0078
C(35) -0.000352 0.000532 -0.661648 0.5096
C(36) 0.000635 0.000217 2.922200 0.0043
C(37) 0.004965 0.000723 6.864706 0.0000
C(38) -43.04715 18.84793 -2.283919 0.0244
C(39) -0.568819 0.153141 -3.714340 0.0003
C(40) -5.326829 3.072543 -1.733688 0.0859
Determinant residual covariance 4.97E+21

Equation: D(BP) = C(1)*( BP(-1) - 0.0412485307177*M1(-1) -
173.942728569*EX(-1) + 136.784090776*CPI(-1) - 21253.3750735 ) +
C(2)*( GDP(-1) - 0.390999179485*M1(-1) + 2660.08865125*EX(-1) +
262.688880064*CPI(-1) - 73957.1874993 ) + C(3)*D(BP(-1)) + C(4)
*D(GDP(-1)) + C(5)*D(M1(-1)) + C(6)*D(EX(-1)) + C(7)*D(CPI(-1)) +

C(8)
Observations: 29
R-squared 0.779270 Mean dependent var 1517.534
Adjusted R-squared 0.705693 S.D. dependent var 19140.71
S.E. of regression 10383.85 Sum squared resid 2.26E+09
Durbin-Watson stat 2.394865

(5) 3

System Residual Portmanteau Tests for Autocorrelations
Null Hypothesis: no residual autocorrelations up to lag h
Sample: 1992 2020

Included observations: 29

Lags Q-Stat Prob. Adj Q-Stat Prob. df

1 18.90276 0.8018 19.57786 0.7686 25
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2 43.01170 0.7475 45.47265 0.6554 50
3 73.55250 0.5257 79.53739 0.3382 75
4 96.32953 0.5853 105.9587 0.3227 100
5 118.6295 0.6434 132.9046 0.2975 125
6 146.9473 0.5552 168.6096 0.1421 150
7 170.0969 0.5905 199.1249 0.1021 175
8 184.4244 0.7783 218.9106 0.1710 200
9 212.2360 0.7197 259.2374 0.0582 225
10 223.9337 0.8808 277.0917 0.1151 250
11 248.4569 0.8732 316.6013 0.0427 275
12 267.7987 0.9094 349.5961 0.0256 300

*The test is valid only for lags larger than the System lag order.
df is degrees of freedom for (approximate) chi-square distribution

(6)3ale

VEC Residual Heteroskedasticity Tests (Levels and Squares)
Sample: 1990 2020
Included observations: 29

Joint test:
Chi-sq df Prob.
236.3024 210 0.1028

(7) =l
Inverse Roots of AR Characteristic Polynomial
1.5
1.0 .
0.5 )
0.0 ] . - .-
-0.5 . ’
-1.0 . .
-1.5
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