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VEC Granger algy ;Lad) [jadls Lusw dihy Uadl) moaad zigai (4)d 92
Causality/Block Exogeneity Wald Tests

Dependent variable: D(RESERVE)

Excluded Chi-sq df Prob.
D(GDP) 2.629076 2 0.2686
D(MS) 10.86187 2 0.0044
D(INF) 2.840773 2 0.2416
D(EX) 5.762830 2 0.0561
All 13.86644 8 0.0853
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Date: 03/14/21 Time: 00:56

Sample (adjusted): 1969 2020

Included observations: 52 after adjustments
Trend assumption: Linear deterministic trend
Series: RESERVE GDP MS INF EX

Lags interval (in first differences): 1 to 2

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob. **
None * 0.516728 79.77193 69.81889 0.0065
At most 1 0.349417 41.95885 47.85613 0.1599
At most 2 0.179175 19.60475 29.79707 0.4501
At most 3 0.133491 9.337587 15.49471 0.3351
At most 4 0.035636 1.886896 3.841466 0.1696

Trace test indicates 1 cointegrating eqn(s) at the 0.05 level
* denotes rejection of the hypothesis at the (.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 * 0.516728 37.81308 33.87687 0.0161
At most 1 0.349417 22.35410 27.58434 0.2028
At most 2 0.179175 10.26716 21.13162 0.7192
At most 3 0.133491 7.450690 14.26460 0.4373
At most 4 0.035636 1.886896 3.841466 0.1696

Max-eigenvalue test indicates 1 cointegrating eqn(s) at the 0.05 level

* denotes rejection of the hypothesis at the (.05 level
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**MacKinnon—-Haug-Michelis (1999) p-values

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

RESERVE GDP MS INF EX
-4.702080 2.822216 3.664060 -3.654944 9.541100
4.290273 -1.181708 -4.873674 2.350847 -4.161583
-1.073515 2.844395 2.615153 -3.928809 1.643815
1.214955 2.089172 -3.214226 5.165413 -2.379047
-2.177804 -0.546845 2.934245 -2.417989 4.427860

Unrestricted Adjustment Coefficients (alpha):

D(RESERVE) 0.147439 0.020450 -0.023635 0.050622  -0.006780
D(GDP) 0.001426 0.002215 -0.077017 -0.010053 0.010220
D(MS) 0.043139 0.040709 -0.002571 -0.004435 -0.009587
D(INF) 0.007066 -0.022244 0.012459 -0.016503  -0.008648
D(EX) -0.020669 -0.014192 -0.012566 0.027953  -0.008775

1 Cointegrating Equation(s): Log likelihood 198.8113

Normalized cointegrating coefficients (standard error in parentheses)

RESERVE GDP MS INF EX
1.000000  -0.600206  -0.779242 0.777304  -2.029123
(0-12844) (0-09272) (0.17264) (0-11478)

Adjustment coefficients (standard error in parentheses)

D(RESERVE) -0.693272
(0-15794)

D(GDP) -0.006704
(0-14264)

D(MS) -0.202845
(0.07149)

D(INF) -0.033227
(0.05979)
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D(EX) 0.097185
(0.07387)
2 Cointegrating Equation(s): Log likelihood 209.9883

Normalized cointegrating coefficients (standard error in parentheses)

RESERVE GDP MS INF EX
1.000000 0.000000  -1.438538 0.353429  -0.071752
(0.26120) (0.50648) (0.34172)
0.000000 1.000000  -1.098449  -0.706216 3.261166

(0.49684) (0.96339) (0.64999)

Adjustment coefficients (standard error in parentheses)

D(RESERVE)  -0.605537 0.391940
(0.21282) (0.10230)

D(GDP) 0.002799 0.001406
(0.19308) (0.09281)

D(MS) ~0.028195 0.073643
(0.08768) (0.04214)

D(INF) ~0.128659 0.046228
(0.07778) (0.03739)

D(EX) 0.036298  -0.041560

(0.09897) (0.04757)

3 Cointegrating Equation(s): Log likelihood 215.1219

Normalized cointegrating coefficients (standard error in parentheses)

RESERVE GDP MS INF EX
1.000000 0.000000 0.000000  -0.174848  -2.715211
(0.37059) (0.45686)
0.000000 1.000000 0.000000  -1.109601 1.242656
(0.32155) (0.39640)
0.000000 0.000000 1.000000  -0.367232  -1.837601
(0.36181) (0.44603)
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Adjustment coefficients (standard error in parentheses)

D(RESERVE) -0.580165 0.324714 0.378754
(0.21447) (0.13880) (0.22043)

D(GDP) 0.085479 -0.217662 -0.206984
(0.17933) (0.11606) (0.18432)

D(MS) -0.025434 0.066330 -0.047058
(0.08888) (0.05752) (0.09135)

D(INF) -0.142034 0.081668 0.166884
(0.07785) (0.05038) (0.08001)

D(EX) 0.049788 -0.077302 -0.039426
(0-09954) (0.06442) (0.10231)

4 Cointegrating Equation(s): Log likelihood 218.8473

Normalized cointegrating coefficients (standard error in parentheses)

RESERVE GDP MS INF EX
1.000000 0.000000 0.000000 0.000000  -2.918696
(0.22270)
0.000000 1.000000 0.000000 0.000000  -0.048679
(0-16898)
0.000000 0.000000 1.000000 0.000000  -2.264979
(0.24238)
0.000000 0.000000 0.000000 1.000000  -1.163783
(0.14634)

Adjustment coefficients (standard error in parentheses)

D(RESERVE)  -0.518661 0.430472 0.216042  -0.136468
(0.21181) (0-15062) (0.23772) (0.25186)

D(GDP) 0.073265  -0.238665  -0.174671 0.250654
(0.18218) (0.12955) (0.20448) (0.21663)

D(MS) ~0.030822 0.057065  -0.032804  -0.074778
(0.09032) (0.06423) (0.10137) (0.10740)

D(INF) ~0.162084 0.047191 0.219928  -0.212314
(0.07734) (0-05500) (0.08680) (0.09196)

D(EX) 0.083750  -0.018904  -0.129273 0.235937
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(0.09704) (0.06901) (0.10891) (0.11539)

s ol igal ol il 1(2) Gale

Dependent Variable: D(RESERVE)

Method: Least Squares (Gauss—Newton / Marquardt steps)

Date: 03/14/21 Time: 01:47

Sample (adjusted): 1969 2020

Included observations: 52 after adjustments

D(RESERVE) = C(1)*( RESERVE(-1) - 0.600205867283*GDP(-1) -
0.779242378649*MS(-1) + 0.777303767621*INF(-1) - 2.02912339642
*EX(-1) - 10.4912804758 ) + C(2)*D(RESERVE(-1)) + C(3)
*D(RESERVE(-2)) + C(4)*D(GDP(-1)) + C(5)*D(GDP(-2)) + C(6)*D(MS(

+

~1)) + C(7)*D(MS(-2)) + C(8)*D(INF(-1)) + C(9)*D(INF(-2)) + C(10)
*D(EX(-1)) + C(11)*D(EX(-2)) + C(12)
Coefficient Std. Error t—Statistic Prob.
C(1) -0.693272 0.157944 -4.389343 0.0001
C(2) 0.260611 0.175755 1.482813 0.1460
C(3) 0.535927 0.176706 3.032870 0.0042
C(4) -0.112891 0.221176 -0.510411 0.6126
C(5) -0.347003 0.214199 -1.620003 0.1131
C(6) -0.203991 0.383571 -0.531820 0.5978
C(7) -1.183212 0.396549 -2.983771 0.0048
C(8) 0.609956 0.487227 1.251894 0.2179
C(9) 0.579124 0.480917 1.204208 0.2356
C(10) -0.250621 0.390167 -0.642344 0.5243
C(11) -0.957399 0.405710 -2.359812 0.0233
C(12) 0.173737 0.073570 2.361532 0.0232
R-squared 0.443964 Mean dependent var 0.122910
Adjusted R-squared 0.291054 S.D. dependent var 0.287680
S.E. of regression 0.242223  Akaike info criterion 0.201259
Sum squared resid 2.346882  Schwarz criterion 0.651546
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Log likelihood 6.767254  Hannan-Quinn criter. 0.373889
F-statistic 2.903433  Durbin-Watson stat 2.210428
Prob(F-statistic) 0.006659

algy LRI b duw aladialy Uadl) sl g gl gilii (3) ake
VEC Granger Causality/Block Exogeneity Wald Tests
Date: 03/14/21 Time: 01:14
Sample: 1966 2020

Included observations: 52

Dependent variable: D(RESERVE)

Prob. df Chi-sq Excluded
0.2686 2 2.629076 D(GDP)
0.0044 2 10.86187 D(MS)
0.2416 2 2.840773 D(INF)
0.0561 2 5.762830 D(EX)
0.0853 8 13.86644 All

Dependent variable: D(GDP)

Prob. df Chi-sq Excluded
0.4533 2 1.582435 D(RESERVE)
0.8949 2 0.222060 D(MS)
0.0387 2 6.506291 D(INF)
0.7844 2 0.485786 D(EX)
0.4146 8 8.195814 All

Dependent variable: D(MS)

Prob. df Chi-sq Excluded
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0.4249 2 1.711641 D(RESERVE)
0.1856 2 3.368764 D(GDP)
0.0732 2 5.228523 D(INF)
0.0594 2 5.645283 D(EX)
0.1003 8 13.35254 All
Dependent variable: D(INF)
Prob. df Chi-sq Excluded
0.1591 2 3.676807 D(RESERVE)
0.4726 2 1.499187 D(GDP)
0.2538 2 2.742112 D(MS)
0.8979 2 0.215470 D(EX)
0.3847 8 8.516159 All
Dependent variable: D(EX)
Prob. df Chi-sq Excluded
0.4545 2 1.577224 D(RESERVE)
0.3848 2 1.910046 D(GDP)
0.2713 2 2.609119 D(MS)
0.9973 2 0.005383 D(INF)
0.6853 8 5.659350 All
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10
Series: Residuals
Sample 1969 2020
8 Observations 52
6 Mean -2.31e-16
Median 0.018665
Maximum 0.534134
4 Minimum  -0.489900
Std. Dev. 0.214516
P Skewness 0.274197
I Kurtosis 3.163426
0 . . . . Jarque-Bera  0.709462
-0.4 -0.2 0.0 0.2 0.4 Probability  0.701362
Cobal) @l JLad) il :(5) ad) (3ale
Heteroskedasticity Test: White
Null hypothesis: Homoskedasticity
F-statistic 0.960007  Prob. F(11,40) 0.4966
Obs*R-squared 10.86082  Prob. Chi-Square(11) 0.4550
Scaled explained SS 6.951651  Prob. Chi-Square(11) 0.8030
Test Equation:
Dependent Variable: RESID*2
Method: Least Squares
Date: 03/14/21 Time: 01:54
Sample: 1969 2020
Included observations: 52
Variable Coefficient Std. Error t—Statistic Prob.
C 0.042245 0.018880 2.237560 0.0309

(~10.4912804758-2.02912339642*EX(~1)-

0.600205867283*GDP(-

1)+0.777303767621*INF(-1)-
0.779242378649*MS(~1)+RESERVE(-1)))2  -0.150576  0.103760  -1.451190  0.1545
(RESERVE(-1)-RESERVE(-2))"2 0.132747  0.121794  1.089931  0.2823
(RESERVE(-2)-RESERVE(-3))"2 0.054219  0.110302  0.491551  0.6257
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(GDP(-1)-GDP(-2))*2 0.073966 0.071764 1.030688 0.3089
(GDP(-2)-GDP(-3))*2 -0.064595 0.070559 -0.915478 0.3654
(MS(-1)-MS(-2))*2 0.052028 0.222093 0.234260 0.8160
(MS(-2)-MS(-3))"2 -0.138894 0.224889 -0.617614 0.5403
(INF(=1)-INF(-2))*2 -0.608223 0.580866 -1.047096 0.3013
(INF(=2)-INF(=3))*2 0.967361 0.600765 1.610216 0.1152
(EX(-1)-EX(-2))"2 -0.027232 0.162837 -0.167232 0.8680
(EX(-2)-EX(-3))"2 -0.052266 0.167027 -0.312920 0.7560
R-squared 0.208862 Mean dependent var 0.045132
Adjusted R-squared -0.008701 S.D. dependent var 0.067031
S.E. of regression 0.067322  Akaike info criterion -2.359486
Sum squared resid 0.181290  Schwarz criterion -1.909199
Log likelihood 73.34664  Hannan-Quinn criter. -2.186857
F-statistic 0.960007 Durbin—Watson stat 1.896298
Prob(F-statistic) 0.496628

I BN L) @l :(6) ke

Breusch—Godfrey Serial Correlation LM Test:

Null hypothesis: No serial correlation at up to 2 lags

0.1138  Prob. F(2,38) 2.302921 F-statistic
0.0602  Prob. Chi-Square(2) 5.6213840bs*R-squared

Test Equation:
Dependent Variable: RESID
Method: Least Squares
Date: 03/14/21 Time: 01:12
Sample: 1969 2020
Included observations: 52

Presample missing value lagged residuals set to zero.

Prob. t—Statistic Std. Error Coefficient Variable

0.2634 1.135305 0.188124 0.213578 C(1)

(26)
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0.8996 -0.126984 0.252419  -0.032053 C(2)
0.5414 0.616287 0.228440 0.140785 C(3)
0.7440 0.328955 0.220680 0.072594 C4)
0.8027 0.251621 0.212010 0.053346 C(5)
0.4800 0.713265 0.395301 0.281954 C(6)
0.4781 0.716493 0.407693 0.292109 C(7)
0.5663 -0.578609 0.493560  -0.285578 C(8)
0.7049 -0.381593 0.473940  -0.180852 C©Y)
0.2103 1.274314 0.480163 0.611879 C(10)
0.3927 0.864602 0.450590 0.389580 C(11)
0.2886 -1.076296 0.082716  -0.089027 C(12)
0.2088 -1.278582 0.325214  -0.415813 RESID(-1)
0.1233 -1.576120 0.323943  -0.510574 RESID(-2)
-2.31E-16 Mean dependent var 0.108104R-squared
0.214516  S.D. dependent var -0.197019Ad]justed R-squared
0.163777  Akaike info criterion 0.234699S.E. of regression
0.689112  Schwarz criterion 2.093176Sum squared resid
0.365178 Hannan-Quinn criter. 9.741790Log likelihood
1.947423  Durbin-Watson stat 0.354296 F—statistic

0.976225Prob(F-statistic)

L) L) il o(7) gale

1985 1990 1995 2000 2005 2010 2015 2020

Recursive Residuals - +2S.E.
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