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First, we specify two models as follows:
IN(TAX); = A + BIn(GDP); + ¢In(AID); + & 1)

REALGROWTH; = A + BTAXREVENUE: + yOPENNESS; + gCREDIT; + &
@

where, for equation (1), REALGROWTH is equal to real GDP growth rate, TAXREVENUE is total tax revenue to
GDP ratio, OPENNESS is exports plus imports to GDP ratio, and CREDIT is total credit to the private sector to
GDP ratio. In equation (2), In(TAX) stands for the natural logarithm of total tax revenue, In(GDP) is the natural
logarithm of real GDP, and In(AID) stands for natural logarithm of total grants, or grants plus concessional loans
(overseas development assistance).

The expected signs of the parameters are: 2>0, >0, y>0, ¢>0. The error term (&) is assumed to be independently
and identically distributed. Finally, the subscript (t) denotes time (1983-2016).

Second the nature of the used data is examined in terms of their standard descriptive statistics (mean, median, and
standard deviation).

Third, the time series properties of the data is checked for stationarity using the Dickey-Fuller and Phillips-Peron
tests.

Fourth, the tendency for the variables to move together in the long-run (co-integration) is examined using the
Johansen-Muselius procedures. The co-integrating rank (r) is tested using the maximum Eigenvalue (Amax) and the
trace test (Atrace). These values are computed as follows:

Amax = -T log(1 — Ar1 ), Where, the suitable null is r = g co-integrating vectors with (g =0, 1, 2, 3, ...) against the
alternative which isr<g + 1.

Mrace = -T (l — Ai )

where, the null is r = g against the general specification r < 1.

Fifth, based on the co-integration results, a vector error-correction (VEC) model is estimated to examine the long-
run and short-run causality dynamics. The objective of this exercise (VEC model) is to specify the speed of
adjustment from the short-run equilibrium to the long-run equilibrium condition.

Based on the main expression (1), the VEC model is expressed as follows:

AGROWTH;: = o+Aet1 + ti + ti + i

+ i + &t 3)

ATAX=o+ ep1ttit i + i + & (4)

In the above expressions (3 and 4), we can state that a long-run convergence does occur between the variables of
the parameter (A) of the error correction term is negative and statistically significant.

Sixth, we estimate Granger causality between our dependent variable and each of the independent variables. Using
expression (3 and 4), changes in TAXREVENE, OPENNESS, and CREDIT cause real economic growth
(GROWTH) if the ci’s, di’s, ei’s, are statistically significant. The same applies to expression (4).

Finally, we perform variance decomposition analysis to gain more information about which variable has been
gaining increasing power in explaining the variability of the dependent variable (GROWTH AND TAX).
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Appendix B: Impact of Growth on Tax Revenue

TABLE THIRTEEN
Augmented Dickey-Fuller Unit Root Test

Level First-Difference
Variable
TAX -1.515 -3.897"
GDP 2.579 -4.422°
GRANTS -1.997 -7.254°
ODA -1.131 -6.113°

* Implies significance at the 99 percent confidence level.

TABLE FOURTEEN
Johansen Multivariate Co-Integration Test

Hypothesized No. of CE(s) | Trace Statistic P-Value Max-Eigen Statistic P-Value
None” 42.818 0.006 20.152 0.097
At most 1* 22.666 0.022 16.419 0.041

TABLE FIFTEEN
Long Run Relationship
Variable Coefficient
GDP 1.090
GRANTS -0.040
TABLE FIFTEEN
Estimates of VEC Model
Variable Coefficient | Std. Error | t-statistic
Aets -0.233 0.110 -2.113"
ATAX(-1) -1.005 0.253 -3.976*
ATAX(-2) -0.398 0.231 -1.720%*
AGDP(-1) 0.281 0.419 0.672
AGDP(-2) 0.301 0.394 0.765
AGRANTS(-1) -0.188 0.080 -2.323*
AGRANTS(-2) -0.086 0.053 -1.614*
Adjusted R-Squared | 0.543
F-Statistic 5.308
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*
<&

&

{/

“d

Ul oba Ll bl gaiio

Y JORDAN STRATEGY FORUM
TABLE SIXTEEN
Variance Decomposition of Tax
Period| TAX | GRANTS | GROWTH

1 100.000 | 0.000 0.000

2 81.027 |11.349 |7.622

3 83.725 |9.295 6.979

4 76.064 |12.293 |11.641

5 76.313 |11.629 |12.057

6 74.447 |12.390 |13.162

7 73.879 |12.556 |13.563

8 73.237 |12.585 |14.178

9 72.642 |12.829 |14.528

10 |72.201 |12.948 |14.850

TABLE SEVENTEEN
Pair-wise Granger Causality Tests
Null Hypothesis F-Statistic | Probability

GRANTS does not Granger cause TAX |0.592 0.561
TAX does not Granger cause GRANTS | 2.867 0.074

GROWTH does not Granger cause TAX | 3.814 0.035

TAX does not Granger cause GROWTH | 4.997 0.015
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Appendix C: Impact of Tax on Growth

TABLE ONE
Augmented Dickey-Fuller Unit Root Test

A

Level First-Difference
Variable
GROWTH -2.049 -4.054°
TAXREVENUE -0.179 -5.262"
OPENNESS -0.397 -4.494"
CREDIT -0.923 | -4.864
* Implies significance at the 99 percent confidence level.

TABLE TWO
Johansen Multivariate Co-Integration Test

Hypothesized No. of CE(s) | Trace Statistic | P-Value | Max-Eigen Statistic | P-Value

None® 49.864 0.003 25.273 0.009
At most 1 24.591 0.176 12.935 0.458
TABLE THREE

Long Run Relationship

Variable Coefficient

TAX 0.516

OPENNESS | 0.051

CREDIT -0.090

TABLE FOUR
Estimates of VEC Model
Variable Coefficient | Std. Error | t-statistic
Aews -1.428 0.226 | --6.307"
AGROWTH(-1) -0.277 0.175 | -1.587*
AGROWTH(-2) -0.034 0.136 -0.249
ATAX(-1) -0.331 0.485 -0.682
ATAX(-2) -0.062 0.399 -0.154
AOPENNESS(-1) -0.223 0.123 -1.821*
AOPENNESS(-2) -0.203 0.084 -2.423%*
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ACREDIT(-1) 0.435

0.235

1.852*

ACREDIT(-2) 0.134

0.192

0.696

Adjusted R-Squared 0.844

F-Statistic 16.719
TABLE FIVE
Variance Decomposition of Growth
Period | GROWTH | TAX | OPENNESS | CREDIT

1 100.000 | 0.000 0.000 0.000

2 80.649 |17.878 0.057 1.414

3 81.522 |16.447 0.095 1.935

4 76.141 |18.516 2.729 2.614

5 76.389 |17.921 3.248 2.442

6 74.609 |20.276 2.894 2.221

7 75.010 |20.440 2.586 1.963

8 75.116 |20.774 2.335 1.775

9 75.032 |21.121 2.219 1.627

10 74.698 |21.780 2.028 1.493

TABLE SIX
Pair-wise Granger Causality Tests
Null Hypothesis F-Statistic | Probability

TAX does not Granger cause GROWTH 2.105 0.141
GROWTH does not Granger cause TAX 1.244 0.340
OPENNESS does not Granger cause GROWTH | 2.035 0.151
GROWTH does not Granger cause OPENNESS | 1.095 0.349
CREDIT does not Granger cause GROWTH 0.189 0.829
GROWTH does not Granger cause CREDIT 2.375 0.113

Loyl lg Js st e Ll cle Ladly cnyiadl loly¥) «oslazs¥ gl 485 [ 2017 S oy i3




{/
»*
N

WY Culloba gy oll gaiio

.

\! JORDAN STRATEGY FORUM

Appendix D: Impact of Aid on Tax Revenue

TABLE SEVEN
Augmented Dickey-Fuller Unit Root Test

A

Level First-Difference
Variable
TAX -0.179 -5.262°
AID -1.922 -8.412"
GROWTH -2.049 -4.054"
* Implies significance at the 99 percent confidence level.

TABLE EIGHT
Johansen Multivariate Co-Integration Test

Hypothesized No. of CE(s) | Trace Statistic | P-Value | Max-Eigen Statistic | P-Value

None® 37.956 0.0046 |22.796 0.0289
At most 1 15.160 0.056 |9.502 0.247
TABLE NINE

Long Run Relationship

Variable | Coefficient

AID -0.327

GROWTH | 0.013

TABLE TEN
Estimates of VEC Model
Variable Coefficient | Std. Error | t-statistic
Aewt -0.279 0.131 -2.129°
ATAX(-1) -0.853 0.203 -4.200*
ATAX(-2) -0.296 0.187 -1.586*
AAID(-1) -0.543 0.209 -2.586*
AAID(-2) -0.281 0.159 -1.761*
AGROWTH(-1) 0.367 0.124 2.941*
AGROWTH(-2) 0.139 0.079 1.759**
Adjusted R-Squared 0.552
F-Statistic 5.471
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TABLE ELEVEN

Variance Decomposition of Tax

Period | TAX AID | GROWTH
1 100.000 | 0.000 0.000
2 74.458 |13.228 | 12.313
3 64.951 | 15.408 | 19.639
4 53.315 | 19.606 | 27.078
5 54.140 | 18.560| 27.299
6 50.725 | 19.605| 29.669
7 50.112 | 20.036| 29.852
8 47.983 |20.597 | 31.420
9 47.534 |20.559| 31.906
10 46.179 |21.120| 32.701
TABLE TWELVE
Pair-wise Granger Causality Tests
Null Hypothesis F-Statistic | Probability
AID does not Granger cause TAX 2.105 0.141
TAX does not Granger cause AID 1.244 0.340
GROWTH does not Granger cause TAX | 2.035 0.151
TAX does not Granger cause GROWTH | 1.095 0.349
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