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Abstract:

This study aims to test the relationship between corporate governance and financial market
efficiency using the annual data of a sample of 10 joint stock companies listed on the Amman
Stock Exchange during 2007-2016.In order to achieve this objective, the study relied on the
application of PANEL models, using the methodology of VAR model, Granger causality test,
variance components and response functions, which included corporate governance as an
independent variable measured by board size, ownership structure and dividends, and the
financial market efficiency as a dependent variable represented by the share prices .

The study found that there is an impact of corporate governance through the application of its
mechanisms on Amman Stock Exchange efficiencyduring 2007 - 2016, which contributed to
its efficiency. In addition, the results of the study revealed a statistically significant inverse
relationship between the board size and share price, a statistically significant positive
relationship between dividends and share price anda lack of relationship between the
ownership structure and share price.

Keywords:corporate governance, financial market efficiency, quality accounting information,
Panel data models, Amman Stock Exchange.
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Dependent Variable: LOG(PC)

Method: Panel EGLS (Cross-section random effects)
Date: 04/06/18 Time: 11:19

Sample: 2007 2016

Periods included: 10

Cross-sections included: 10

Total panel (unbalanced) observations: 96

Swamy and Arora estimator of component variances

Variable Coefficient  Std. Error t-Statistic Prob.
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Effects Specification

S.D. Rho

Cross-section random 0.484222 0.6377
Idiosyncratic random 0.365013 0.3623

Weighted Statistics
R-squared 0.361803 Mean dependent var 0.374799
Adjusted R-squared 0.340993 S.D. dependent var 0.456239
S.E. of regression 0.369183 Sum squared resid 12.53925
F-statistic 17.38540 Durbin-Watson stat 1.003202
Prob(F-statistic) 0.000000

Unweighted Statistics
R-squared 0.106285 Mean dependent var 1.579156
Sum squared resid 36.04214 Durbin-Watson stat 0.349019
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DBod
0.0000 | 82.6369 | 0.0000 | 50.7040 | 0.0067 | -2.47060 | 0.0000 | -5.78976 (1
2) 1)
0.0000 | 90.6809 | 0.0000 | 107.861 _ — | 0.0000 | -9.70674 3)
0.0000 | 43.4546 | 0.0003 | 32.8971 | 0.0003 | -3.42336 | 0.0000 | -7.51147 A
DOws
0.0000 | 557175 | 00033 | 295008 | 0.0867 | -1.36114 | 0.0000 | -8.76115 (1
2) 1)
0.0000 | 59.4358 | 0.0000 | 55.2953 ~ — | 0.0000 | -7.63862 3)
0.0000 | 56.0733 | 0.0000 | 62.7572 | 0.0000 | -5.01946 | 0.0000 | -10.0090 A
0.0000 | 59.7487 | 0.0002 | 506415 | 0.0081 | -2.40442 | 0.0000 | -21.6550 2 DDps
(<) 1(1)
0.0000 | 965575 | 0.0000 | 101.844 ~ — | 0.0000 | -9.84594 3)
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b gl bl ol st i pLA) Yol Y (VAR) gl V) ansl 238 s |8
SN e ez &> var lag order selectir griterio jles! slascn) IS (0 g oz 50l
ﬁL&A (4] Gpﬁ (8—3) Jj-’&uj AlC )L;&f %L&L»Y\J L3 74:-).0\ ol u\._g.bdjj cﬂg\.&u o :LGJA-; LA—"

- VAR 35 sall sboldl imys Lot

(VAR) soft bladl dryd jla jlasl ils 1(8=3) o8y Jguend!

HQ SC AIC| FPE| LR| Lagl| g ibidis
5.243355 5.357891 5.181944 | 0.002092 NA | -89.27500 0
2.424384 | 2.997066* 2.117333 984 e-05| 122.5585 | -18.11200 1
2.505008 3.535836 1.952317 | 8.65e-05 | 28.45543 0.858287 2
1.969302 | 3.458277 1.170972 | 4.34e-05 | 38.41540 | 30.92251 3
1.644375 3.591495 0.600404 | 2.97 e-05 | 27.72967 57.19272 4
1.681460 4.086726 0.391848 | 3.41e-05| 16.46167 76.94673 5

1.034517* 3.897929 | -0.500734* | 2.60 e-05* | 19.59699 109.0132 6

LR :Like lihood Ration Criterion,
Criterion, SC: Schwarz Information Criterion, HQ: Hannan Quinn.

EViews 9 o» e sl wldl e Isboze) Ul slie] a : paaod!

FPE:Final Prediction Error,

L Y05 Bgine gin die & eVl b e Lyl g sl bl 37

AIC: Akaike Information
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(Granger Causality Test) :dwwd gy bt —2-3-3
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Tl iy ) @6 1(9-3) 0By Jguondt

Pairwise Granger Causality Tests
Date: 04/29/18 Time: 12:57
Sample: 2007 2016

Lags: 6

Null Hypothesis: Obs F-Statistic Prob.
DBOD does not Granger Cause LPC 29 0.93156  0.4991
LPC does not Granger Cause DBOD 1.25935 0.3294
DDPS does not Granger Cause LPC 30 4.01074 0.0110
LPC does not Granger Cause DDPS 1.33527  0.2953
DOWS does not Granger Cause LPC 27 1.68762  0.1965
LPC does not Granger Cause DOWS 0.70971  0.6476
DDPS does not Granger Cause DBOD 29 0.03763  0.9997
DBOD does not Granger Cause DDPS 0.23838 0.9572
DOWS does not Granger Cause DBOD 26 0.47967 0.8119
DBOD does not Granger Cause DOWS 0.84117  0.5602
DOWS does not Granger Cause DDPS 27 1.05914  0.4307
DDPS does not Granger Cause DOWS 1.10345 0.4079
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VAR (6) z3503 plas poli il :(10 =3 3y Jguenl)

System: UNTITLED

Estimation Method: Least Squares

Date: 04/28/18 Time: 19:42

Sample: 2013 2016

Included observations: 36

Total system (balanced) observations 36

Coefficient Std. Error t-Statistic Prob.

C(1) 2.048275 0.355620 5.759732 0.0001
C(2) -1.270226 0.522372 -2.431652 0.0333
C(3) 0.700683 0.331839 2.111515 0.0584
C(4) -0.815727 0.460339 -1.772012 0.1041
C(5) 0.075121 0.524652 0.143183 0.8887
C(6) 0.279748 0.251186 1.113706 0.2891
C(7) 0.030498 0.038252 0.797298 0.4421
C(8) -0.009360 0.066072 -0.141667 0.8899
C(9) -0.081634 0.053464 -1.526889 0.1550
C(10) -0.060763 0.059792 -1.016243 0.3313
C(11) -0.029007 0.060949 -0.475921 0.6434
C(12) 0.145333 0.070173 2.071062 0.0627
C(13) 0.693718 0.324086 2.140535 0.0556
C(14) -2.014366 0.695434 -2.896560 0.0145
C(15) 1.508288 0.924124 1.632126 0.1309
C(16) 0.167793 0.473474 0.354388 0.7297
C(17) -0.582021 0.396415 -1.468212 0.1701
C(18) 0.331747 0.348783 0.951155 0.3620
C(19) -0.070177 0.280587 -0.250109 0.8071
C(20) -0.809749 0.497201 -1.628615 0.1317
C(21) 2.117224 0.511431 4,139801 0.0016
C(22) -1.599138 0.784225 -2.039133 0.0662
C(23) 0.401730 1.133614 0.354380 0.7298
C(24) 0.059660 0.924842 0.064508 0.9497
C(25) -0.146329 0.329068 -0.444676 0.6652
Determinant residual covariance 0.006628

Equation: LOG(PC) = C(1)*LOG(PC(-1)) + C(2)*LOG(PC(-2)) + C(3)
*LOG(PC(-3)) + C(4)*LOG(PC(-4)) + C(5)*LOG(PC(-5)) + C(6)*LOG(PC(
-6)) + C(7)*BOD(-1) + C(8)*BOD(-2) + C(9)*BOD(-3) + C(10)*BOD(-4) +
C(11)*BOD(-5) + C(12)*BOD(-6) + C(13)*OWS(-1) + C(14)*OWS(-2) +
C(15)*OWS(-3) + C(16)*OWS(-4) + C(17)*OWS(-5) + C(18)*OWS(-6) +
C(19)*DPS(-1) + C(20)*DPS(-2) + C(21)*DPS(-3) + C(22)*DPS(-4) +
C(23)*DPS(-5) + C(24)*DPS(-6) + C(25)

Observations: 36

R-squared 0.985209 Mean dependent var 1.392452
Adjusted R-squared 0.952939 S.D. dependent var 0.678917
S.E. of regression 0.147281 Sum squared resid 0.238608

Durbin-Watson stat 2.185927
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el Ay VAR(0) 3505 oJlas s il 1(11 =3 03y Jgur

System: UNTITLED

Estimation Method: Least Squares

Date: 04/28/18 Time: 20:24

Sample: 2013 2016

Included observations: 36

Total system (balanced) observations 36

Coefficient Std. Error t-Statistic Prob.

Cc(@) 1.871171 0.199947 9.358350 0.0000
C(2) -1.056783 0.250181 -4.224079 0.0004
C(3) 0.701901 0.203013 3.457412 0.0025
C4) -0.885254 0.152029 -5.822917 0.0000
C(6) 0.360871 0.080743 4.469374 0.0002
C(9) -0.100860 0.032914 -3.064374 0.0061
C(12) 0.087329 0.031236 2.795746 0.0112
C(13) 0.518501 0.211434 2.452304 0.0235
C(14) -2.170066 0.375573 -5.778012 0.0000
C(15) 1.701888 0.382076 4.454319 0.0002
C(16) 0.339984 0.196145 1.733331 0.0984
C(17) -0.660890 0.239405 -2.760546 0.0121
C(18) 0.365291 0.199929 1.827111 0.0826
C(20) -1.019993 0.258014 -3.953242 0.0008
C(21) 2.344969 0.289968 8.086995 0.0000
C(22) -1.231796 0.262903 -4.685370 0.0001
Determinant residual covariance 0.008259

Equation: LOG(PC) = C(1)*LOG(PC(-1)) + C(2)*LOG(PC(-2)) + C(3)
*LOG(PC(-3)) + C(4)*LOG(PC(-4)) + C(6)*LOG(PC(-6)) + C(9)*BOD(
-3) + C(12)*BOD(-6) + C(13)*OWS(-1) + C(14)*OWS(-2) + C(15)*OWS(
-3) + C(16)*OWS(-4) + C(17)*OWS(-5) + C(18)*OWS(-6) + C(20)*DPS(
-2) + C(21)*DPS(-3) + C(22)*DPS(-4)

Observations: 36

R-squared 0.981570 Mean dependent var 1.392452
Adjusted R-squared 0.967747 S.D. dependent var 0.678917
S.E. of regression 0.121927 Sum squared resid 0.297324

Durbin-Watson stat 2.150817

Eviews 9 w2 s slaze) @=L slag] e 1 ydeaed)
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LOG(PC) = 1.87*LOG(PC(-1)) - 1.05*LOG(PC(-2)) + 0.70*LOG(PC(-3)) -
0.88*LOG(PC(-4)) + 0.36*LOG(PC(-6)) - 0.10*BOD(-3) + 0.08*BOD(-6) +
0.51*OWS(-1) - 2.17*OWS(-2) + 1.70*OWS(-3) + 0.33*OWS(-4) -
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0.66*OWS(-5) + 0.36*OWS(-6) - 1.01*DPS(-2) + 2.34*DPS(-3) - 1.23*DPS(-
4)
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e sy (4-4y o3y Jodd) 8 aad) Sl IS e ) e L) b LE L) als 3
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Respo
nse of
LOG(P
C):
Period LOG(PC) BOD OWS DPS
1 0.147281 0.000000 0.000000 0.000000
2 0.344406 0.004189 0.074912 -0.007174
3 0.371294 0.073316 -0.028808 -0.094232
4 0.444265 -0.060528 -0.070784 0.008774
5 0.782211 -0.113535 0.097106 0.017460
6 0.867972 -0.113441 -0.027644 0.114794
7 0.936291 -0.068920 -0.109930 -0.074486
8 0.973254 -0.161398 -0.296642 0.155830
9 1.668735 -0.315277 0.176610 -0.013526
10 1.596722 -0.363026 -0.089520 0.240478
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ent anné | pc |BOD| OWS | DPS
2007| 2934 11 0,25

2008| 15,16| 11 0,31 0,25

2009| 12,15 11 0,31 0,2

2010| 9,98 11 0,32 0,2

2011 785 11 0,32 0,2

2012| 725 11 0,32 0,25

2013| 783 11 0,35 0,3

2014 71| 11 0,35 0,29

2015| 645 11 0,35 0,14

@A bl 2016| 617 12 0,35 0,25
2007| 5,62 7 0,34

2008| 4,82 7 0,93 0,4

2009| 5,17 7 0,89 0,42

2010| 5,38 5 0,89 0,39

2011| 5,53 7 0,89 0,39

2012 5,3 6 0,89 0,36

2013 4,1 7 0,89 0,33

2014| 3,51 7 0,89 0,25

253,¥) o¥las 2015| 3,51 7 0,89 0,19
2016| 2,31 7 0,89 0,17

2007| 7,21 0,49 0,26

2008| 833 13 0,82 0,25

2009| 7,15 13 0,83 0,2

2010 81| 13 0,84 0,25

2011 sl 12 0,84 0,25

2012 825 12 0,84 0,25

2013 87| 13 0,84 0,25

2014 91| 13 0,84 0,28

2015| 9,45 13 0,34 0,32

Jesolly il OV T 0161 617] 13 0,34 0,33
2007| 575| 12 0,66 0,1

2008 3,7 12 0,66 0,11

2000 3,17| 12 0,66 0,15

2010 3| 12 0,66 0,12

2011 2,75| 12 0,66 0,15

2012 281 14 0,66 0,15

2013 3,42 11 0,66 0,15

; 2014| 3,68 11 0,66 0,14
@V Y 5015 355 12 0,66 0,13
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2016 386 11 0,66 0,15
2007 432| 10 0,17 0,1

2008| 305| 10 0,17 0,1

2009| 4,17| 10 0,17 0,1

2010 413| 10 0,86 0,08

2011 3,45 9 0,86 0,08

355, Y) el eSJl 2012| 3,34 9 0,87 0,16
2013| 326 10 0,88 0,16

2014| 2,98 9 0,9 0,1

2015 2,65| 10 0,93 0,07

2016| 2,43| 10 0,94 0,1

2007 8,25 9 0,71 0,2

2008| 4,69 9 0,71 0,16

2009 3,8 9 0,71 0,1

2010 4,32 9 0,71 0,15

2011 3,62 9 0,71 0,2

2012| 3,03 9 0,77 0,2

2013| 3,89 9 0,77 0,2

2014| 4,29 8 0,77 0,2

ET-URCERNJat] 2015 4,1 8 0,77 0,2
2016| 3,94 13 0,77 0,2

2007| 12,01 9 0,9 0,1

2008| 19,5 9 0,9 0,18

2009 18 9 0,88 0,45

2010| 16,93 9 0,88 0,23

2011| 12,74| 10 0,94 0,2

2012 13| 11 0,53 0,45

2013|  7,15| 10 0,94 0,26

2014| 6,52 9 0,94 0,25

oY Sliwgdll o=l | 2015|547 14 0,94 0
2016 2,4 12 0,94 0

2007| 10,95 8 0,77 0,65

2008| 6,45 8 0,82 0,65

2009 7,1 8 0,82 0,65

2010| 4,75 7 0,82 0,65

2011 1,75 9 0,82 0,65

2012| 1,37 8 0,82 0

2013 1,34 8 0,82 0

2014 1,7 8 0,82 0

oYl carYl wlae | 2015 1,29 10 0,82 0
2016| 1,56 8 0,82 0

2007| 335| 11|0,804444 0,21

Slezie S JL3Y) 2008 2,44 11 0,56 0,5
2009 314 11 0,56 0,32
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2010| 5,08 11 0,56 0,5
2011 6,7 9 0,56 0,5
2012| 9,45 9 0,57 0,92
2013 14 9 0,57 0,85
2014| 11,62 9 0,57 0,98
2015 17,4 9 0,38 0
2016| 24,95 9 0,52 0,95
2007 3,2 12 0,44 0,09
2008| 2,52 12 0,44 0,09
2009| 2,47 12 0,44 0,05
2010 3,18 12 0,44 0,08
2011| 2,77 11 0,44 0,15
2012| 2,75 12 0,44 0,15
ol el 2013| 2,78 12 0,44 0,15
2014| 2,87 12 0,44 0,14
2015| 2,55 12 0,44 0,13
2016| 1,85 12 0,44 0,15
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Dependent Variable: LOG(PC)

Method: Panel Least Squares

Date: 04/11/18 Time: 18:44

Sample: 2007 2016

Periods included: 10

Cross-sections included: 10

Total panel (unbalanced) observations: 96

Variable Coefficient Std. Error t-Statistic Prob.
C 0.886510 0.471177 1.881482 0.0631
BOD 0.038136 0.032077 1.188882 0.2375
ows -0.140071 0.290958 -0.481411 0.6314
DPS 1.617257 0.292919 5.521183 0.0000
R-squared 0.256881 Mean dependent var 1.579156
Adjusted R-squared 0.232649 S.D. dependent var 0.651544
S.E. of regression 0.570744 Akaike info criterion 1.757020
Sum squared resid 29.96884 Schwarz criterion 1.863868
Log likelihood -80.33697 Hannan-Quinn criter. 1.800210
F-statistic 10.60084 Durbin-Watson stat 0.463680
Prob(F-statistic) 0.000005
EAE (VLN T390 s
Dependent Variable: LOG(PC)
Method: Panel Least Squares
Date: 04/06/18 Time: 11:16
Sample: 2007 2016
Periods included: 10
Cross-sections included: 10
Total panel (unbalanced) observations: 96
Variable Coefficient Std. Error t-Statistic Prob.
C 2.884369 0.459092 6.282768 0.0000
BOD -0.128963 0.037998 -3.393938 0.0011
ows -0.486879 0.283202 -1.719197 0.0893
DPS 1.363314 0.245197 5.560079 0.0000
Effects Specification
Cross-section fixed (dummy variables)
R-squared 0.725791 Mean dependent var 1.579156
Adjusted R-squared 0.686146 S.D. dependent var 0.651544
S.E. of regression 0.365013 Akaike info criterion 0.947556
Sum squared resid 11.05844 Schwarz criterion 1.294811
Log likelihood -32.48269 Hannan-Quinn criter. 1.087922
F-statistic 18.30737 Durbin-Watson stat 1.229223
Prob(F-statistic) 0.000000
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Dependent Variable: LOG(PC)
Method: Panel EGLS (Cross-section random effects)
Date: 04/06/18 Time: 11:19

Sample: 2007 2016
Periods included: 10

Cross-sections included: 10

(03) o3y goukol

il gl JUY 5 g0

Total panel (unbalanced) observations: 96
Swamy and Arora estimator of component variances

Variable Coefficient Std. Error t-Statistic Prob.
C 2.582620 0.464237 5.563152 0.0000
BOD -0.098337 0.035162 -2.796667 0.0063
ows -0.500687 0.271501 -1.844147 0.0684
DPS 1.386172 0.240243 5.769881 0.0000
Effects Specification
S.D. Rho
Cross-section random 0.484222 0.6377
Idiosyncratic random 0.365013 0.3623
Weighted Statistics
R-squared 0.361803 Mean dependent var 0.374799
Adjusted R-squared 0.340993 S.D. dependent var 0.456239
S.E. of regression 0.369183 Sum squared resid 12.53925
F-statistic 17.38540 Durbin-Watson stat 1.003202
Prob(F-statistic) 0.000000
Unweighted Statistics
R-squared 0.106285 Mean dependent var 1.579156
Sum squared resid 36.04214 Durbin-Watson stat 0.349019
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Lagrange Multiplier Tests for Random Effects

Null hypotheses: No effects

Alternative hypotheses: Two-sided (Breusch-Pagan) and one-sided
(all others) alternatives

Test Hypothesis

Cross-section Time Both
Breusch-Pagan 102.1530 0.869773 103.0228
(0.0000) (0.3510) (0.0000)
Honda 10.10708 -0.932616 6.487324
(0.0000) -- (0.0000)
King-Wu 10.10708 -0.932616 6.459201
(0.0000) - (0.0000)
Standardized Honda 12.47698 -0.784972 4.213919
(0.0000) - (0.0000)
Standardized King-Wu 12.47698 -0.784972 4.178573
(0.0000) -- (0.0000)
Gourierioux, et al.* -- -- 102.1530
(<0.01)
*Mixed chi-square asymptotic critical values:
1% 7.289
5% 4.321
10% 2.952
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Correlated Random Effects - Hausman Test

Equation: Untitled
Test cross-section random effects

Chi-Sq.
Test Summary Statistic ~ Chi-Sq. d.f. Prob.
Cross-section random 5.115311 3 0.1635
Cross-section random effects test comparisons:
Variable Fixed Random Var(Diff.) Prob.
BOD -0.128963 -0.098337 0.000207 0.0335
ows -0.486879 -0.500687 0.006491 0.8639
DPS 1.363314 1.386172 0.002405 0.6411
Cross-section random effects test equation:
Dependent Variable: LOG(PC)
Method: Panel Least Squares
Date: 04/06/18 Time: 12:28
Sample: 2007 2016
Periods included: 10
Cross-sections included: 10
Total panel (unbalanced) observations: 96
Variable Coefficient Std. Error t-Statistic Prob.
C 2.884369 0.459092 6.282768 0.0000
BOD -0.128963 0.037998 -3.393938 0.0011
ows -0.486879 0.283202 -1.719197 0.0893
DPS 1.363314 0.245197 5.560079 0.0000
Effects Specification
Cross-section fixed (dummy variables)
R-squared 0.725791 Mean dependent var 1.579156
Adjusted R-squared 0.686146 S.D. dependent var 0.651544
S.E. of regression 0.365013 Akaike info criterion 0.947556
Sum squared resid 11.05844 Schwarz criterion 1.294811
Log likelihood -32.48269 Hannan-Quinn criter. 1.087922
F-statistic 18.30737 Durbin-Watson stat 1.229223
Prob(F-statistic) 0.000000
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Panel unit root test: Summary

Series: LOG(PC)

Date: 04/06/18 Time: 13:35

Sample: 2007 2016

Exogenous variables: Individual effects

Automatic selection of maximum lags

Automatic lag length selection based on SIC: 0 to 1
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* -5.64639 0.0000 10 89
Null: Unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat -0.66780 0.2521 10 89
ADF - Fisher Chi-square 35.2426 0.0188 10 89
PP - Fisher Chi-square 63.5236 0.0000 10 90
** Probabilities for Fisher tests are computed using an asymptotic Chi

-square distribution. All other tests assume asymptotic normality.

Panel unit root test: Summary
Series: LOG(PC)
Date: 04/08/18 Time: 10:11
Sample: 2007 2016
Exogenous variables: Individual effects, individual linear trends
Automatic selection of maximum lags
Automatic lag length selection based on SIC: 0 to 1
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* -8.44891 0.0000 10 87
Breitung t-stat 2.61527 0.9955 10 77
Null: Unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat -0.90000 0.1841 10 87
ADF - Fisher Chi-square 35.5054 0.0176 10 87
PP - Fisher Chi-square 61.0507 0.0000 10 90

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.
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Panel unit root test: Summary

Series: LOG(PC)

Date: 04/08/18 Time: 10:12

Sample: 2007 2016

Exogenous variables: None

Automatic selection of maximum lags

Automatic lag length selection based on SIC: 0 to 1

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* -2.74381 0.0030 10 89
Null: Unit root (assumes individual unit root process)
ADF - Fisher Chi-square 41.5894 0.0031 10 89
PP - Fisher Chi-square 58.1659 0.0000 10 90

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.
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Panel unit root test: Summary

Series: BOD

Date: 04/15/18 Time: 11:20

Sample: 2007 2016

Exogenous variables: Individual effects

Automatic selection of maximum lags

Automatic lag length selection based on SIC: 0 to 1
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* -2.83614 0.0023 5 43
Null: Unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat -5.76182 0.0000 5 43
ADF - Fisher Chi-square 42.6261 0.0000 5 43
PP - Fisher Chi-square 20.5593 0.0244 5 45
** Probabilities for Fisher tests are computed using an asymptotic Chi

-square distribution. All other tests assume asymptotic normality.

Panel unit root test: Summary
Series: BOD
Date: 04/15/18 Time: 11:22
Sample: 2007 2016
Exogenous variables: Individual effects, individual linear trends
Automatic selection of maximum lags
Automatic lag length selection based on SIC: 0 to 1
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* -6.08919 0.0000 9 76
Breitung t-stat 0.02305 0.5092 9 67
Null: Unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat -3.50017 0.0002 9 76
ADF - Fisher Chi-square 60.5377 0.0000 9 76
PP - Fisher Chi-square 51.6069 0.0000 9 80

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

166



led) A8

Panel unit root test: Summary

Series: BOD

Date: 04/15/18 Time: 11:23

Sample: 2007 2016

Exogenous variables: None

Automatic selection of maximum lags

Automatic lag length selection based on SIC: 0 to 1
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* -0.40017 0.3445 5 42
Null: Unit root (assumes individual unit root process)
ADF - Fisher Chi-square 5.13131 0.8822 5 42
PP - Fisher Chi-square 7.58065 0.6697 5 45

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.
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Panel unit root test: Summary

Series: OWS

Date: 04/15/18 Time: 11:35

Sample: 2007 2016

Exogenous variables: Individual effects

Automatic selection of maximum lags

Automatic lag length selection based on SIC: 0 to 1
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* -1.61466 0.0532 6 51
Null: Unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat -0.07678 0.4694 6 51
ADF - Fisher Chi-square 11.3714 0.4974 6 51
PP - Fisher Chi-square 13.6041 0.3267 6 52
** Probabilities for Fisher tests are computed using an asymptotic Chi

-square distribution. All other tests assume asymptotic normality.

Panel unit root test: Summary
Series: OWS
Date: 04/15/18 Time: 11:36
Sample: 2007 2016
Exogenous variables: Individual effects, individual linear trends
Automatic selection of maximum lags
Automatic lag length selection based on SIC: 0
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* -4.21786 0.0000 6 52
Breitung t-stat -0.77046 0.2205 6 46
Null: Unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat -0.07231 0.4712 6 52
ADF - Fisher Chi-square 11.7290 0.4677 6 52
PP - Fisher Chi-square 12.5324 0.4039 6 52

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.
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Panel unit root test: Summary

Series: OWS

Date: 04/15/18 Time: 11:41

Sample: 2007 2016

Exogenous variables: None

Automatic selection of maximum lags

Automatic lag length selection based on SIC: 0 to 1
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* 1.33955 0.9098 6 50
Null: Unit root (assumes individual unit root process)
ADF - Fisher Chi-square 5.75256 0.9280 6 50
PP - Fisher Chi-square 4.46219 0.9736 6 52

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.
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Panel unit root test: Summary

Series: DPS

Date: 04/15/18 Time: 11:43

Sample: 2007 2016

Exogenous variables: Individual effects

Automatic selection of maximum lags

Automatic lag length selection based on SIC: 0 to 1
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* -3.12528 0.0009 10 87
Null: Unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat -1.00543 0.1573 10 87
ADF - Fisher Chi-square 28.5047 0.0980 10 87
PP - Fisher Chi-square 24.0122 0.2419 10 90
** Probabilities for Fisher tests are computed using an asymptotic Chi

-square distribution. All other tests assume asymptotic normality.

Panel unit root test: Summary
Series: DPS
Date: 04/15/18 Time: 12:02
Sample: 2007 2016
Exogenous variables: Individual effects, individual linear trends
Automatic selection of maximum lags
Automatic lag length selection based on SIC: 0 to 1
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* -6.90878 0.0000 10 86
Breitung t-stat -0.68332 0.2472 10 76
Null: Unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat -1.06265 0.1440 10 86
ADF - Fisher Chi-square 33.1183 0.0327 10 86
PP - Fisher Chi-square 31.2341 0.0522 10 90

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.
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Panel unit root test: Summary

Series: DPS

Date: 04/15/18 Time: 11:37

Sample: 2007 2016

Exogenous variables: None

Automatic selection of maximum lags

Automatic lag length selection based on SIC: 0 to 1
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* -1.33593 0.0908 10 87
Null: Unit root (assumes individual unit root process)
ADF - Fisher Chi-square 19.2592 0.5050 10 87
PP - Fisher Chi-square 14.3854 0.8104 10 90

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.
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Panel unit root test: Summary

Series: D(BOD)

Date: 04/15/18 Time: 19:33

Sample: 2007 2016

Exogenous variables: Individual effects

Automatic selection of maximum lags

Automatic lag length selection based on SIC: 0 to 1
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* -7.48960 0.0000 7 52
Null: Unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat -8.80272 0.0000 7 52
ADF - Fisher Chi-square 80.7885 0.0000 7 52
PP - Fisher Chi-square 73.0708 0.0000 6 48
** Probabilities for Fisher tests are computed using an asymptotic Chi

-square distribution. All other tests assume asymptotic normality.

Panel unit root test: Summary
Series: D(BOD)
Date: 04/15/18 Time: 19:36
Sample: 2007 2016
Exogenous variables: Individual effects, individual linear trends
Automatic selection of maximum lags
Automatic lag length selection based on SIC: 0 to 1
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* -5.78976 0.0000 8 58
Breitung t-stat -0.27329 0.3923 8 50
Null: Unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat -2.47060 0.0067 8 58
ADF - Fisher Chi-square 50.7040 0.0000 8 58
PP - Fisher Chi-square 82.6369 0.0000 8 63

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.
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Panel unit root test: Summary

Series: D(BOD)

Date: 04/15/18 Time: 19:38

Sample: 2007 2016

Exogenous variables: None

Automatic selection of maximum lags

Automatic lag length selection based on SIC: 0 to 1

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* -9.70674 0.0000 7 52
Null: Unit root (assumes individual unit root process)
ADF - Fisher Chi-square 107.861 0.0000 7 52
PP - Fisher Chi-square 90.6809 0.0000 6 48

** Probabilities for Fisher tests are computed using an asymptotic Chi

-square distribution. All other tests assume asymptotic normality.
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Panel unit root test: Summary

Series: D(OWS)

Date: 04/15/18 Time: 19:40

Sample: 2007 2016

Exogenous variables: Individual effects

Automatic selection of maximum lags

Automatic lag length selection based on SIC: 0

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* -7.51147 0.0000 5 38
Null: Unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat -3.42336 0.0003 5 38
ADF - Fisher Chi-square 32.8971 0.0003 5 38
PP - Fisher Chi-square 43.4546 0.0000 5 38
** Probabilities for Fisher tests are computed using an asymptotic Chi

-square distribution. All other tests assume asymptotic normality.

Panel unit root test: Summary
Series: D(OWS)
Date: 04/15/18 Time: 19:43
Sample: 2007 2016
Exogenous variables: Individual effects, individual linear trends
Automatic selection of maximum lags
Automatic lag length selection based on SIC: 0 to 1
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* -8.76115 0.0000 6 45
Breitung t-stat -2.03037 0.0212 6 39
Null: Unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat -1.36114 0.0867 6 45
ADF - Fisher Chi-square 29.5008 0.0033 6 45
PP - Fisher Chi-square 55.7175 0.0000 6 46

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.
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Panel unit root test: Summary

Series: D(OWS)

Date: 04/15/18 Time: 19:44

Sample: 2007 2016

Exogenous variables: None

Automatic selection of maximum lags
Automatic lag length selection based on SIC: 0

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* -7.63862 0.0000 5 38
Null: Unit root (assumes individual unit root process)
ADF - Fisher Chi-square 55.2953 0.0000 5 38
PP - Fisher Chi-square 59.4358 0.0000 5 38

** Probabilities for Fisher tests are computed using an asymptotic Chi

-square distribution. All other tests assume asymptotic normality.
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Panel unit root test: Summary

Series: D(DPS)

Date: 04/15/18 Time: 19:47

Sample: 2007 2016

Exogenous variables: Individual effects

Automatic selection of maximum lags

Automatic lag length selection based on SIC: 0 to 1
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* -10.0090 0.0000 9 68
Null: Unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat -5.01946 0.0000 9 68
ADF - Fisher Chi-square 62.7572 0.0000 9 68
PP - Fisher Chi-square 56.0733 0.0000 9 72
** Probabilities for Fisher tests are computed using an asymptotic Chi

-square distribution. All other tests assume asymptotic normality.

Panel unit root test: Summary
Series: D(DPS)
Date: 04/15/18 Time: 19:48
Sample: 2007 2016
Exogenous variables: Individual effects, individual linear trends
Automatic selection of maximum lags
Automatic lag length selection based on SIC: 0 to 1
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* -21.6550 0.0000 10 73
Breitung t-stat -0.97193 0.1655 10 63
Null: Unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat -2.40442 0.0081 10 73
ADF - Fisher Chi-square 50.6415 0.0002 10 73
PP - Fisher Chi-square 59.7487 0.0000 10 80

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.
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Panel unit root test: Summary

Series: D(DPS)

Date: 04/15/18 Time: 19:49

Sample: 2007 2016

Exogenous variables: None

Automatic selection of maximum lags

Automatic lag length selection based on SIC: 0 to 1

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* -9.84594 0.0000 9 70
Null: Unit root (assumes individual unit root process)
ADF - Fisher Chi-square 101.844 0.0000 9 70
PP - Fisher Chi-square 96.5575 0.0000 9 72

** Probabilities for Fisher tests are computed using an asymptotic Chi

-square distribution. All other tests assume asymptotic normality.

177



VAR (6) g3ses pus mils :(12) o3y goekel)

Vector Autoregression Estimates

Date: 05/05/18 Time: 18:16
Sample (adjusted): 2013 2016

Included observations: 36 after adjustments

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

LOG(PC) BOD ows DPS
LOG(PC(-1)) 2.048275 -5.927500 -0.089472 0.452981
(0.35562) (2.64115) (0.32292) (0.26386)
[ 5.75973] [-2.24429] [-0.27707] [1.71674]
LOG(PC(-2)) -1.270226 6.267226 0.100228 -0.241583
(0.52237) (3.87960) (0.47434) (0.38759)
[-2.43165] [ 1.61543] [0.21130] [-0.62330]
LOG(PC(-3)) 0.700683 1.529411 -0.006355 0.210700
(0.33184) (2.46453) (0.30133) (0.24622)
[2.11151] [ 0.62057] [-0.02109] [ 0.85575]
LOG(PC(-4)) -0.815727 -0.459421 0.337190 -0.074896
(0.46034) (3.41889) (0.41801) (0.34156)
[-1.77201] [-0.13438] [ 0.80665] [-0.21928]
LOG(PC(-5)) 0.075121 -0.109685 -0.502811 -0.207413
(0.52465) (3.89654) (0.47641) (0.38928)
[0.14318] [-0.02815] [-1.05541] [-0.53281]
LOG(PC(-6)) 0.279748 -0.872854 0.170030 -0.008354
(0.25119) (1.86553) (0.22809) (0.18637)
[1.11371] [-0.46788] [ 0.74545] [-0.04482]
BOD(-1) 0.030498 -0.829918 -0.004549 0.015406
(0.03825) (0.28410) (0.03474) (0.02838)
[ 0.79730] [-2.92127] [-0.13097] [0.54281]
BOD(-2) -0.009360 -0.568262 -0.010995 0.034522
(0.06607) (0.49071) (0.06000) (0.04902)
[-0.14167] [-1.15803] [-0.18326] [0.70419]
BOD(-3) -0.081634 1.031824 0.047960 0.002989
(0.05346) (0.39707) (0.04855) (0.03967)
[-1.52689] [ 2.59857] [ 0.98789] [ 0.07535]
BOD(-4) -0.060763 1.169406 0.033554 -0.055952
(0.05979) (0.44407) (0.05429) (0.04436)
[-1.01624] [ 2.63339] [ 0.61801] [-1.26120]
BOD(-5) -0.029007 0.754577 -0.024840 -0.014068
(0.06095) (0.45266) (0.05534) (0.04522)
[-0.47592] [ 1.66699] [-0.44882] [-0.31108]
BOD(-6) 0.145333 -0.405821 -0.078861 0.002056
(0.07017) (0.52117) (0.06372) (0.05207)
[ 2.07106] [-0.77867] [-1.23759] [ 0.03949]
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OWS(-1) 0.693718 -1.390349 0.543193 0.038948
(0.32409) (2.40695) (0.29429) (0.24046)

[ 2.14054] [-0.57764] [ 1.84579] [0.16197]

OWS(-2) -2.014366 5.190732 0.112444 -1.394624
(0.69543) (5.16492) (0.63149) (0.51599)

[-2.89656] [ 1.00500] [ 0.17806] [-2.70279]

OWS(-3) 1.508288 -6.193042 -0.220286 1.208824
(0.92412) (6.86337) (0.83915) (0.68568)

[1.63213] [-0.90233] [-0.26251] [1.76297]

OWS(-4) 0.167793 1.150841 0.550973 0.176927
(0.47347) (3.51644) (0.42994) (0.35131)

[ 0.35439] [0.32727] [1.28151] [ 0.50363]

OWS(-5) -0.582021 3.162176 0.084537 -0.212501
(0.39641) (2.94413) (0.35997) (0.29413)

[-1.46821] [ 1.07406] [ 0.23485] [-0.72247]

OWS(-6) 0.331747 -0.857191 -0.377553 0.083136
(0.34878) (2.59037) (0.31671) (0.25879)

[ 0.95116] [-0.33091] [-1.19209] [0.32125]

DPS(-1) -0.070177 -2.273757 0.130695 -0.148688
(0.28059) (2.08389) (0.25479) (0.20819)

[-0.25011] [-1.09111] [ 0.51295] [-0.71420]

DPS(-2) -0.809749 -2.355873 -0.238915 -0.021575
(0.49720) (3.69266) (0.45149) (0.36891)

[-1.62861] [-0.63799] [-0.52918] [-0.05848]

DPS(-3) 2.117224 -3.879949 -0.273224 -0.097926
(0.51143) (3.79835) (0.46441) (0.37947)

[ 4.13980] [-1.02148] [-0.58833] [-0.25806]

DPS(-4) -1.599138 7.335677 0.770009 0.317239
(0.78422) (5.82435) (0.71212) (0.58187)

[-2.03913] [ 1.25948] [ 1.08129] [ 0.54520]

DPS(-5) 0.401730 -1.131274 -0.067357 -1.609658
(1.13361) (8.41924) (1.02938) (0.84111)

[ 0.35438] [-0.13437] [-0.06543] [-1.91373]

DPS(-6) 0.059660 0.130852 -0.361428 1.641220
(0.92484) (6.86871) (0.83981) (0.68621)

[ 0.06451] [ 0.01905] [-0.43037] [2.39172]

C -0.146329 -1.654720 0.584955 0.243657

(0.32907) (2.44396) (0.29881) (0.24416)

[-0.44468] [-0.67707] [ 1.95761] [0.99794]

R-squared 0.985209 0.925537 0.882241 0.916708
Adj. R-squared 0.952939 0.763073 0.625311 0.734980
Sum sg. resids 0.238608 13.16132 0.196747 0.131360
S.E. equation 0.147281 1.093839 0.133739 0.109278
F-statistic 30.52996 5.696858 3.433788 5.044394
Log likelihood 39.21437 -32.96952 42.68662 49.95825
Akaike AIC -0.789687 3.220529 -0.982590 -1.386569
Schwarz SC 0.309979 4.320195 0.117076 -0.286904
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Mean dependent 1.392452 10.41667 0.691111 0.195278
S.D. dependent 0.678917 2.247221 0.218485 0.212273
Determinant resid covariance (dof adj.) 3.16E-06
Determinant resid covariance 2.75E-08
Log likelihood 109.0132
Akaike information criterion -0.500734
Schwarz criterion 3.897929

180



gl




o all

Vil

XV

XV

XVI

02

03

03

08

15

30

40

Oy groead! Aol

Ol gaall

....................................................................... BREAY
.......................................................................... S
............................................................................. Al ) jasils
..................................................................... Ol gst) 450
..................................................................... Jalad) auss
....................................................................... Ll JaN wst
............................................................................... SO 4
........................................................................ EPRPAY

L) Blgwll 85LiSy SIS, E aSpodd  wmliad HY1 1 JgY Jadll

..................................................................................... NWIN;
......................................... SIS deSgod &y, Sl Cilgaed) : JaY Eoenadl
........................................................ S LaSe deable 1 oY) ULl
............. (] —aaall BILYY — ailadl —olsall ) SISl S 1l Ukl
.............................................. Sl 1S Ty fosle sl Ul
...................................... SAS2) 2eSed Al ol 3Ll 1l ) el

O S B B dwlnal Slagladdly L) Blgwlyl 31 B L S Eonell

181



Al QU Bsedl 5L an b 1 g1 ALl
46 QU G 5:LSY dilond) ol ) Al
52 ol aaSe b 3 W Blew Yl seliST L danldl wlglall ailas ST el (k)

00 inﬂ\ J..a.él\ Ao

O KW,
03 ! Syl 2,8 1 J9Y1 Eonel!
03 il byl V) Al
B T Y1 Lyl 2l el
Ol L) Slalyldl 8 IJod! Awlpll oy Lo 2 SEI1 Eonsal)
RPN L) olalyll 2adle 1 J e Clal
O L) Ol e salizaY) oV ol (ULl
D S Jadll Lot

O KW
06 LI By Slas B gumy s yadl 158 ol
06 I 3Ly Olas Goyg ool SUY1 1 J5Y1 (Al
OO 03,3 3 S\l 2aSp ol Al

182



.............................................. Gl g1 19319 dmgas 28 1 SN Eoead)
............................................................. B 3l e 1 oY1 bl

............................................. Ll Slshsty @l pane Ldd 1) (Al

(B UL amgl) e e ) 3ged) il dgEa W) @lle) e ALl

................................................ @‘\:.:J\ Jebonig 223l 1 CIW) Connad)
............ ) e Jo OIS S ST ST Biled) el S 150 Ul
................................................ VAR z35f a5 pls B2 13Ul Gl
...................................................................... Jead) LM
............................................................................... dodl>
........................................................................ 8‘4""“ PN L
.............................................................................. &)

183



