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Studying the relationship between exchange rate systems and stock indices for Tunisia and Jordan -

Using the simultaneous integration method, error model correction and causal tests for the period
2001-2013
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Abstract: This study aims determining the relationship between exchange rate systems and stock
indices for the financial markets of Tunisia and Jordan during the period 2001-2013 based on the
method of co-integration and error correction model and causal’s tests after studying series stability

using tests ADF(1981)-PP(1988).

The study concluded that there is a synchronous integration relationship and there is no causal
relationship between fixed exchange rates and equity indices represented in the financial market of

Jordan and The absence of synchronous integration relationship with a two-way causal relationship
between flexible exchange rates and equity indices represented in the Tunisian financial market.

Keywords: Exchange rate systems, stock indices, co- integration method, error correction model,
causal’s tests.
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LNYTND = 1.0I*LNYTND(-1) - 0.11*LNX2TND(-1) - 0.01
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20 20
Series: LNYJOD

Sample 2001:012013:12 Series: LNYTND
ample Sample 2001:012013:12
164 Observations 156 164 Obsarvations 156
Mean 7.692090
12 Median 7.695350 Mean 7.792704
Maximum 8.470600 124 Median 7.847100
Minimu m 6.717400 Maximum 8.645000
8- Std. Dev. 0.464520 Minimum 6.947900
Skewness ~ -0.372722 8| Std. Dev. 0.563091
al Kurtosis 2.383357 Skewness ~ -0.011421
161
Jarque-Bera  6.083582 4 Kurtosis 1.391618
o Probability 0.047749 H_H
. L L e

Jarque-Bera  16.81819
675 7.00 725 7.50 7.75 800 8.25 850 Probability 0.000223

RRER R e -
7.00 7.25 750 7.75 800 825 850

50 12
Series: LNX1JOD Series: LNX2TND
Sample 2001:012013:12 10 Sample 2001:01 2013:12

40 Observations 156 Observations 156
Mean -0.344344 87 0308500
a0 Median '0343300 0570100
Maximum  -0.341100 64 ini 0.138900
Minimum -0.349600 0088729
204 Std. Dev. 0.001246 4 03399104
Skewness  -1.105991 2467527
Kurtosis 8656948
104 21
- 5.984311
Jarque-Bera  239.8105 ul Probability __0.050179
Il Probability __0.000000 o

T L .
-0.3475 -0.3450 -0.3425
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LNYJOD
Date: 03/15/17 Time: 12:16
Sample: 2001:01 2013:12
Included observations: 156

Date: 03/15/17 Time: 12:26
Sample: 2001:01 2013:12
Included observations: 156

LNYTND

Autocorrelation Partial Correlation AC PAC Q-Stat Prob  Autocorrelation Partial Correlation AC PAC Q-Stat Prob
il il 1.0.976 0.976 151.44 0.000 [ i 1.0.991 0.991 156.19 0.000
il Jo ] 2 0.952 -0.016 296.37 0.000 i o] 2 0.981 -0.088 310.11 0.000
il o] 3 0.925 -0.063 434.18 0.000 il | | 3 0.970 -0.017 461.67 0.000
il o] 4 0.895 -0.079 564.09 0.000 il | | 4 0.959 -0.041 610.65 0.000
i | | 5 0.864 -0.044 685.89 0.000 e | | 5 0.947 -0.032 756.91 0.000
] | | 6 0.832 -0.031 799.53 0.000 il | | 6 0.934 -0.032 900.26 0.000
Nl | | 7 0.800 -0.008 905.29 0.000 il | | 7 0.922 0.009 1040.8 0.000
Nl Jo ] 8 0.767 -0.029 1003.2 0.000 ol Jo ] 8 0.909 -0.034 1178.3 0.000
el Jo 9 0.736 0.027 1094.0 0.000 | Jo ] 9 0.895 -0.050 1312.7 0.000
e Jo ] 10 0.704 -0.035 1177.7 0.000 il | | 10 0.881 -0.021 1443.7 0.000
B il | | 11 0.674 0.008 1255.0 0.000 il | | 11 0.866 -0.044 1571.2 0.000
N il | | 12 0.646 0.018 1326.3 0.000 il | | 12 0.851 -0.021 1695.1 0.000
i i | 13 0.618 0.009 1392.2 0.000 ] | | 13 0.836 0.006 1815.4 0.000
N il | | 14 0.592 -0.003 1453.1 0.000 Nl | | 14 0.820 -0.029 1932.1 0.000
| o] 15 0.563 -0.082 1508.6 0.000 Nl | | 15 0.804 -0.035 2045.1 0.000

LNX1JOD LNX2TND

Date: 03/15/17 Time: 14:30 Date: 03/15/17 Time: 14:41

Sample: 2001:01 2013:12 Sample: 2001:01 2013:12

Included observations: 156 Included observations: 156

Autocorrelation Partial Correlation AC  PAC Q-Stat Prob Autocorrelation Partial Correlation AC PAC Q-Stat Prob
i i 1 0.569 0.569 51.410 0.000 il | 1.0.955 0.955 144.93 0.000
I J* 2 0.373 0.074 73.706 0.000 il Jo ] 2 0.908 -0.044 276.75 0.000
I o] 3 0.163 -0.112 78.004 0.000 | Jo ] 3 0.860 -0.029 395.87 0.000
I Jo 4 0.073 -0.001 78.868 0.000 ] o 4 0.801 -0.157 499.82 0.000
] N 5 0.078 0.090 79.873 0.000 rEe ] Jo ] 5 0.743 -0.010 589.94 0.000
Jo ] Jo ] 6 0.035 -0.046 80.069 0.000 N il Jo ] 6 0.688 -0.004 667.71 0.000
Jo ] Jo ] 7 0.011 -0.029 80.087 0.000 N il Jo ] 7 0.630 -0.047 733.43 0.000

| | Jo ] 8 0.002 0.020 80.087 0.000 ] T 8 0.587 0.132 790.87 0.000
| | Jo ] 9 -0.041 -0.054 80.368 0.000 i Jo ] 9 0.550 0.027 841.62 0.000
| | Jo ] 10 -0.036 0.000 80.583 0.000 i Jo ] 10 0.518 0.040 886.93 0.000
*| | o 11 -0.125 -0.132 83.257 0.000 i o] 11 0.487 -0.060 927.17 0.000
| | I 12 -0.030 0.142 83.415 0.000 e Jo ] 12 0.463 0.058 963.86 0.000
| | o] 13 -0.056 -0.065 83.956 0.000 I Jo ] 13 0.444 0.028 997.87 0.000
*| | *| | 14 -0.071 -0.074 84.825 0.000 I Jo ] 14 0.430 0.031 1029.9 0.000
*| | *| | 15 -0.126 -0.085 87.603 0.000 Nl Jo ] 15 0.418 0.017 _1060.4 0.000
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-1.37 -2.15 0.99 -1.37 -2.15 0.99 % ot 2ol
LNYJOD

-1.67 -0.31 -2.35 -1.67 -0.31 -2.35 % ot 2ol
LNYTND

-6.92 -6.63 0.29 -6.92 -6.63 0.29 % et 2ol
LNX1JOD

-1.60 -0.89 0.39 -1.60 -0.89 0.39 % ot 2ol
LNX2TND

-3.43 -2.88 -1.94 -3.43 -2.88 -1.94 1 ) adll
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DLNYJOD

-11.29 | -11.33 | -10.95 | -11.29 -11.33 -10.95 2 gt 2
DLNYTND

-16.60 | -16.65 | -16.69 | -16.60 -16.65 -16.69 2 gt 2
DLNX1JOD

1242 | -12.34 | -1235 | -12.42 | -12.34 | -12.35 ) el
DLNX2TND

-3.43 -2.88 -1.94 -3.43 -2.88 -1.94 1 A 1l
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VAR Lag Order Selection Criteria
Endogenous variables: LNYJOD LNX1JOD
Exogenous variables: C
Date: 03/17/17 Time: 15:48
Sample: 2001:01 2013:12
Included observations: 150

Lag LogL LR FPE AIC SC HQ

718.3962 NA 2.44E-07 -9.551950 -9.511808 -9.535642
1026.293 603.4783* 4.24E-09* -13.60391* -13.48349* -13.55499*
1027.487 2.306813 4.40E-09 -13.56649 -13.36578 -13.48495
1030.375 5.507219 4.46E-09 -13.55167 -13.27067 -13.43751
1032.362 3.735715 4.59E-09 -13.52483 -13.16355 -13.37805
1033.904 2.857590 4.74E-09 -13.49205 -13.05049 -13.31266
1036.140 4.085117 4.85E-09 -13.46854 -12.94669 -13.25653

* 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

oA WN-20O

VAR Lag Order Selection Criteria
Endogenous variables: LNYTND LNX2TND
Exogenous variables: C

Date: 03/17/17 Time: 15:53

Sample: 2001:01 2013:12

Included observations: 150

Lag LogL LR FPE AIC SC HQ

46.03917  NA 0.001906 -0.587189 -0.547047 -0.570881
644.4543 1172.894 6.89E-07* -8.512724* -8.392299* -8.463799"
645.0247 1.102725 7.21E-07 -8.466996 -8.266287 -8.385454
647.7182 5.135623 7.34E-07 -8.449576 -8.168583 -8.335418
653.3425 10.57371* 7.18E-07 -8.471234 -8.109957 -8.324458
654.1159 1.433356 7.50E-07 -8.428212 -7.986652 -8.248820
654.7034 1.073228 _ 7.85E-07 -8.382713 _-7.860869 -8.170704

o WN-O
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* 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

olanll AN Aty Y jles 18 el
Date: 03/17/17 Time: 15:49
Sample(adjusted): 2001:03 2013:12
Included observations: 154 after adjusting endpoints
Trend assumption: Linear deterministic trend
Series: LNYJOD LNX1JOD
Lags interval (in first differences): 1 to 1

Unrestricted Cointegration Rank Test

Hypothesized Trace 5 Percent 1 Percent
No. of CE(s) Eigenvalue  Statistic _ Critical Value _Critical Value
None ** 0.176436  33.98202 15.41 20.04

At most 1 * 0.026200  4.088537 3.76 6.65

*(**) denotes rejection of the hypothesis at the 5%(1%) level
Trace test indicates 2 cointegrating equation(s) at the 5% level
Trace test indicates 1 cointegrating equation(s) at the 1% level

Hypothesized Max-Eigen 5 Percent 1 Percent
No. of CE(s) Eigenvalue  Statistic _ Critical Value _Critical Value
None ** 0.176436  29.89348 14.07 18.63

At most 1* 0.026200  4.088537 3.76 6.65

*(**) denotes rejection of the hypothesis at the 5%(1%) level
Max-eigenvalue test indicates 2 cointegrating equation(s) at the 5% level
Max-eigenvalue test indicates 1 cointegrating equation(s) at the 1% level

Date: 03/17/17 Time: 15:57

Sample(adjusted): 2001:03 2013:12

Included observations: 154 after adjusting endpoints
Trend assumption: Linear deterministic trend
Series: LNYTND LNX2TND

Lags interval (in first differences): 1 to 1

Unrestricted Cointegration Rank Test

Hypothesized Trace 5 Percent 1 Percent
No. of CE(s) Eigenvalue  Statistic  Critical Value Critical Value
None 0.063936 12.28023 15.41 20.04

At most 1 0.013577  2.105236 3.76 6.65

*(**) denotes rejection of the hypothesis at the 5%(1%) level
Trace test indicates no cointegration at both 5% and 1% levels

Hypothesized Max-Eigen 5 Percent 1 Percent
No. of CE(s) Eigenvalue  Statistic _ Critical Value _Critical Value
None 0.063936  10.17500 14.07 18.63

At most 1 0.013577  2.105236 3.76 6.65

*(**) denotes rejection of the hypothesis at the 5%(1%) level
Max-eigenvalue test indicates no cointegration at both 5% and 1% levels

3539 Sl Do o s 03,1 G g gl S350 wle (a1 et st il 1 9 3l
Dependent Variable: DLNYJOD
Method: Least Squares
Date: 03/17/17 Time: 16:29

Sample(adjusted): 2001:02 2013:12
Included observations: 155 after adjusting endpoints

Variable Coefficient Std. Error  t-Statistic Prob.

C 0.005665 0.005163 1.097207  0.2743
DLNX1JOD -9.307681 4.622321 -2.013638  0.0458
EJOD(-1) -0.020780 0.011680 -1.779034  0.0772
R-squared 0.041133  Mean dependent var 0.005909

Adjusted R-squared 0.028516 S.D. dependentvar 0.065193
S.E. of regression 0.064256  Akaike info criterion -2.632704

TE
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Sum squared resid  0.627592  Schwarz criterion -2.573799
Log likelihood 207.0345 F-statistic 3.260221
Durbin-Watson stat  1.984491  Prob(F-statistic) 0.041080

01 sty B palt jlawiy &1 yo 30ll VAR 73 50d1 puis 110 Goll
Vector Autoregression Estimates
Date: 03/18/17 Time: 12:29
Sample(adjusted): 2001:02 2013:12
Included observations: 155 after adjusting
Endpoints
Standard errors in () & t-statistics in [ ]

LNYJOD LNX1JOD

LNYJOD(-1) 0.981843 -0.000277
(0.01157)  (0.00018)
[84.8877] [-1.54582]

LNX1JOD(-1) 7.559851  0.542392
(4.32463)  (0.06700)
[1.74809] [8.09523]

c 2.748714 -0.155469
(1.46577)  (0.02271)
[1.87527] [-6.84609]

R-squared 0.980834 0.350750
Adj. R-squared 0.980582  0.342207
Sum sq. resids 0.622686 0.000149
S.E. equation 0.064005 0.000992
F-statistic 3889.422 41.05810
Log likelihood 207.6427 853.5847
Akaike AIC -2.640552 -10.97529
Schwarz SC -2.581647 -10.91638
Mean dependent 7.698379 -0.344365
S.D. dependent 0.459316  0.001223
Determinant Residual Covariance 4.00E-09
Log Likelihood (d.f. adjusted) 1058.767
Akaike Information Criteria -13.58409
Schwarz Criteria -13.46628

Vector Autoregression Estimates

Date: 03/18/17 Time: 14:51

Sample(adjusted): 2001:02 2013:12

Included observations: 155 after adjusting
Endpoints

Standard errors in () & t-statistics in [ ]

LNYTND LNX2TND

LNYTND(-1) 1.006607  0.007217
(0.00605)  (0.00359)
[166.262] [2.00981]

LNX2TND(-1)  -0.114465 0.959937
(0.03882)  (0.02302)
[-2.94878] [41.6937]

c -0.008114 -0.042421
(0.04295)  (0.02548)
[-0.18891] [-1.66517]

R-squared 0.995644 0.938659
Adj. R-squared 0.995587 0.937852
Sum sq. resids 0.212779 0.074854
S.E. equation 0.037415 0.022191
F-statistic 17372.32 1162.977
Log likelihood 290.8612 371.8265
Akaike AIC -3.714338 -4.759051
Schwarz SC -3.655433 -4.700146
Mean dependent 7.796199 0.315972
S.D. dependent 0.563215 0.089017
Determinant Residual Covariance 6.88E-07
Log Likelihood (d.f. adjusted) 659.8647
Akaike Information Criteria -8.436963
Schwarz Criteria -8.319153
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Variance Decomposition of LNYJOD: Variance Decomposition of LNYTND:
Period| S.E. LNYJOD |LNX1JOD| (Period| S.E. LNYTND |[LNX2TND
1 0.064005| 100.0000| 0.000000 1 0.037415| 100.0000| 0.000000
2 | 0.089562| 99.30452| 0.695476 2 | 0.053055| 99.77139]| 0.228613
3 [ 0.108730| 98.43179| 1.568207 3 [ 0.065232| 99.26392| 0.736085
4 | 0.124472] 97.65140| 2.348596 4 ]0.075696| 98.50870| 1.491298
5 [0.137931| 97.01604| 2.983963 5 | 0.085127| 97.53753| 2.462469
6 | 0.149705| 96.51349| 3.486508 6 | 0.093875| 96.38180| 3.618198
7 ]0.160167| 96.11760| 3.882403 7 0.102143] 95.07169| 4.928306
8 [ 0.169567| 95.80358| 4.196422 8 [0.110062| 93.63555| 6.364451
9 [ 0.178085| 95.55160| 4.448399 9 [ 0.117720| 92.09946| 7.900535
10 | 0.185855| 95.34670| 4.653301 10 | 0.125178) 90.48705| 9.512952
O ! jlanly O 5 B ple Sladal] e et @il 1 12 gl
Response of LNYJOD: Response of LNYTND:

Period LNYJOD LNX1JOD Period LNYTND LNX2TND

1 0.064005 0.000000 1 0.037415 0.000000

2 0.062201 0.007469 2 0.037531 -0.002537

3 0.060590 0.011385 3 0.037622 -0.004989

4 0.059098 0.013360 4 0.037689 -0.007357

5 0.057686 0.014277 5 0.037733 -0.009643

6 0.056331 0.014618 6 0.037754 -0.011849

7 0.055020 0.014649 7 0.037754 -0.013976

8 0.053747 0.014513 8 0.037732 -0.016025

9 0.052508 0.014289 9 0.037690 -0.017997

10 0.051298 0.014021 10 0.037627 -0.019894

AE o O pall s O e Gy deed! BN L) wils 113 ol

Pairwise Granger Causality Tests
Date: 03/17/17 Time: 16:49
Sample: 2001:01 2013:12

Lags: 1

Null Hypothesis:

Obs F-Statistic

Probability

LNX1JOD does not Granger Cause LNYJOD
LNYJOD does not Granger Cause LNX1JOD

155

3.05583
2.38956

0.08247
0.12423

Pairwise Granger Causality Tests

Date: 03/17/17 Time: 16:51

Sample: 2001:01 2013:12
Lags: 1

Null Hypothesis:

Obs F-Statistic

Probability

LNX2TND does not Granger Cause LNYTND
LNYTND does not Granger Cause LNX2TND

155

8.69531
4.03932

0.00369
0.04622
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