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Abstract

This research aims to examine the role of innovation, through its three
dimensions (research and development costs, new or improved products, and new or
improved processes), in enhancing the financial performance of Arab economic
institutions over the period from 2014 to 2023. To achieve this objective, the study
measured the impact of these dimensions on three financial performance indicators:
Return on Assets (ROA), Return on Equity (ROE), and Return on Sales (ROS). The
study employed a combination of descriptive, analytical, comparative, statistical,
and interpretive methodologies, applied to a purposive sample of 10 Arab
institutions spanning diverse sectors, including industry and energy. The applied
part of the research consisted of a dual analysis. The first part explored the evolution
of innovation levels and financial performance indicators in the studied institutions,
conducting quantitative and qualitative comparisons. The second part focused on
econometric estimation of the impact of innovation on financial performance,
utilizing linear regression models in the EViews software.

The results revealed a statistically significant positive impact of research and
development costs, as well as new or improved products and processes, on both
ROA and ROS. Additionally, new or improved products and processes were found
to have a statistically significant positive effect on ROE, while research and
development costs showed no significant impact on ROE in the short term. Based on
these findings, the research underscored the importance of innovation as a strategic
choice for improving the financial performance of Arab institutions amidst various
challenges.

The study also provided several recommendations, including: increasing
investment in research and development, supporting the development of new
products with smart marketing policies targeting high-growth markets, enhancing
operational efficiency through innovative methods to improve efficiency and reduce
costs, and adopting innovation strategies tailored to the specificities of Arab
markets. Furthermore, the research called for expanding future research to explore
the influence of contextual factors and the role of innovation in promoting
environmental sustainability and corporate social responsibility.

Keywords: Innovation, Financial Performance, Research and Development Costs,
New or Improved Products, New or Improved Processes, Return on Assets, Return
on Equity, Return on Sales.
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Agthia

Spimaco

Aramco

Philadelphia

Astra

Nutridar

Dar Aldawa

Jerusalem Pharmaceuticals

Hayat

Hikma

R&D
NIP
NIPr
R&D
NIP
NIPr
R&D
NIP
NIPr
R&D
NIP
NIPr
R&D
NIP
NIPr
R&D
NIP
NIPr
R&D
NIP
NIPr
R&D
NIP
NIPr
R&D
NIP
NIPr
R&D
NIP
NIPr

2014
128270341
1
1
/

0
0
72059744104
0
1
9756212
1
1
687797605
0
1
27576392
0
1
53937602
1
1
105727809
1
0
10260889
1
1
7429467650
1
0

2015
170463080
1
1
913706020
0
1
50575198088
0
1
31153879
1
1
689094175
1
0
33342630
0
1
53145882
1
1
120098831
1
1
8783935
1
1
4862924280
1
1

"Eadl Ja clomial) S ASEY) (G5 108 ady Jsia

2016
201289162
1
1
1128515432
1
0
68382858712
0
1
28186834
1
1
717911981
1
0
27095317
0
1
71916310
1
1
79032381
1
1
10197337
1
1
20262184500
1
1

2017
245063669
1
1
1351507717
0
1
68563098192
0
0
33713201
1
1
753780142
1
1
16605965
1
1
53243427
1
1
81486806
1
1
14838864
0
1
16344828830
1
1

2018
272983711
1
0
1248050255
0
1
79918185432
0
1
34948565
1
1
849638635
1
1
12008598
1
1
54425834
1
1
91390557
1
1
11455985
0
1
19856940810
1
1

2019
254958914
1
1
1155770994
1
1
77502976400
1
1
38456130
1
1
826338789
1
1
13115548
1
1
38161600
1
1
107699589
1
1
13456139
1
1
20262184500
1
1

Ll plal e slde¥h AdUall dac) @ jaaal)

2020
273940129
1
1
735850748
1
1
102015545680
1
0
34354508
1
1
756808490
1
0
12013742
0
1
30643091
1
1
185865018
1
1
12519542
1
1
18506128510
1
0

2021
353065309
0
0
1049725618
1
1
139613501208
1
1

/
1
1
936134877
0
1
11609638
0
1
37495219
1
1
235543032
1
1
17089334
1
1
19316615890
1
1

2022
342029719
0
1
1537275178
1
1
159295652424
1
1
40996208
0
1
883783346
0
0
12921022
1
1
40650960
1
1
233561660
1
1
20843975
1
1
19451697120
1
0

2023
296857371
1
1
1494509720
1
1
187340915512
1
1
82997817
1
1
922906993
1
1
15189031
0
1
45615224
1
1
190901522
1
1
23707908
1
1
20127103270
1
1
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Spimaco
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Philadelphia

Astra

Nutridar

Dar Aldawa

Jerusalem Pharmaceuticals

Hayat

Hikma

ROA%
ROE%
ROS%
ROA%
ROE%
ROS%
ROA%
ROE%
ROS%
ROA%
ROE%
ROS%
ROA%
ROE%
ROS%
ROA%
ROE%
ROS%
ROA%
ROE%
ROS%
ROA%
ROE%
ROS%
ROA%
ROE%
ROS%
ROA%
ROE%
ROS%

Ead) Jas cluugall & Al o8 Chpdiia 109 a8 Jgas

2014
8,75
14,01
11,68
8,17
9,84
23,08
11,52
14,51
17,6
38,4
51,006
29,01
2,93
6,33
5,7
1,07
3,66
1.1
6,001
10,84
8,73
2,66
4,08
5.41
14,04
16,15
21,79
12,53
23,19
18,94

2015
9,74
14,98
12,39
9,83
14,14
22,06
12,39
16,03
18,9
26,18
31,36
26,31
0,18
0,47
0,38
5.9
15,89
5,77
4,58
7,57
6,76
4,34
6,14
1,75
12,55
14,28
21,77
9,78
18,79
17,64

2016
9,99
15,08
12,64
6,15
10,65
22,4
5,29
6,76
9.85
5,64
7,05
9,64
(2,77)
(6,88)
(4,97)
5,73
9,54
6,56
5,09
8,97
8,52
5,76
7,58
10,67
11,34
12,79
22,3
3,62
6,55
8,1

2017
6,94
11,07
9,98
3,17
5,59
10,72
25,81
34,98
33,86
6,46
8,44
12,36
2,18
527
3,6
2,21
3,55
3,01
(9.62)
(21,38)
(18,47)
10,002
12,48
17,53
10,33
12,57
19,41
(24,76)
(54.91)
(43,34)

Ll pplal e slde¥h AdUal) dlac) @ jaaal)

2018
6,97
10,58
10,32
2,11
3,82
7,91
30,92
40,5
34,87
7,35
9,35
12,61
0,93
2,51
1,47
1,92
4,1
1,86
(5.57)
(18,9)
(11,33)
8,86
10,98
17,45
11,16
14,39
22,26
8,15
16,79
13,77

2019
4,36
6,84
6,67
(10,4)
(22,7)
(30,99)
22,13
31,61
29,91
7,94
10,09
13,97
1,23
2,88
1,86
0,17
0,35
0,16
(7.52)
(30,71)
(13.67)
7,08
9,15
14,69
11,87
13,93
21,3
12,39
22,87
22,07

2020
1,13
1,84
1,72
2,34
5,29
7,04
9,6
16,69
23,92
0,94
1,24
1,85
3,65
7,63
5,17
0,62
1,27
0,64
8,4
26,75
16,06
4,72
5,95
10,08
10,76
13,26
21,17
10,4
20,02
18,37

2021
3,62
7,81
7,54
0,41
091
1,28

19,07
32,2

30,62
2,72
3,38
6,21

6,7

12,87
8,31
2,07
3,99
2,31
0,92
2,16
1,76
7,16
9,07

13,45

11,21

12,91

21,96
9.61

17,02

16,45

2022
4,003
8,83
6.7
(4,47)
(10,11)
(12,04)
24,23
36,25
30,1
4,43
5,66
8,33
13,78
25,39
18,72
0,81
1,5
0.8
1,71
4,19
3,03
8,36
10,73
15,18
10,37
12,01
20,62
4,27
8,89
7,59

2023
4,51
9,83
6,57

(0,06)

(0,16)

(0,16)
18,35

26,18

27,51
5,04
6,33

9,6

11,07
22,2
16,55
0,73
1,45
0,71
2,83
6,69
4,13
8,12
10,17
17,67
6,77
7,94
14,73

4,1
8,69
6,68
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Hsiaod (uilaill jLisl :10 a3 Jgan

dail) P-value F-stat LAY
HOJ 5 0.143 2.15 F1
HOJ 5 0.205 1.78 F2
HO 58 0.098 2.90 F3

Eviews—12 malip cilajiae Ao alacYh Ll dlae) @ jaaal)

zisal 58 JaY) zisalll G Jsd imy HO'Usd Gl sdhel Joand) 8 damsall il DA (e
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Wariance Inflation Factors
Diate: 03/08/25 Time: 01:03
Sample: 2014 2023
Included abservations: 100

Coefficient Uncentered Centered

Variable Variance WIF WVIF
R_D 0000239 2073.453 1.008244
MIP 0.000332 5415721 1.004427
MIPR 0.000441 8.322935 1.008721

C 0.084179 2111.884 A

Eviews—12 zalip Sla is 1 juaal)

Cilatie ¢ yghiilly il CallSs e JSTVIF 28 G (VIF) ool adica cdlabee dalan el
e ) i lae o5 (e JB) Jostall Uaill aa pdi (Adeess sl 5aaa) Cillac g (Aiena ol 5210n)
090 Lgasts Criall adiafs (lly o elig .culyuiall o3 Gy ol Jadl)l LligY) 8 AlSia asag
raidlall 7 dgail) aaas o)lad) -3
rial) it cliby B Y g8 waas —1-3
Pooled) «lpdall culil)l zigad :dilide ddlas) il &G clpass L0 Jglaall s
Effects Random) _lsiall V) 73541 «(Fixed Effects Model) eyl 51 735415 «(Model

.(Model

Glapall dayh Al zagall 1 i@ 2 :(Pooled Model) & idall culill zigal o
s 55 W (6l il cliagl e Sl Gailas g Al ((OLS') Zulal) (gynal
Aall A Ayl Clasgll aseal A8
il ahadialy zisalll e yus 2y :(Fixed Effects Model) culil) ) zisai o
Ly i el Gua ((DVOLS?) duangl) i) e aldieVU rrall cilas )

Bang 0G0 el culh B s mecw Lae iz dgaill 8 30 sang <)

! Ordinary Least Squares

72




A yadl 2o LatBY) lacosl 3 W 15815 LIS o 28Mall qualial Juloes

2l il

dayla aladial z3salll 134 i S :(Random Effects Model) Alsdall Y zigai o
Lppeadtil) iyl 3 Jlsde cpls dgag s Jilly o(GLS') decrdll (griall ilasyall

Aol Glasgll e
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Dependent Variable: ROA
Method: Panel Least Squares
Diate: 03/08/25 Time: 01:04
Sample: 2014 2023

Periods included: 10
Cross-sections included: 10

Total panel (balanced) observations: 100

Wariable Coefficient Std. Error t-Statistic Prob.

R_D 0.005722 0.003002 1.906077 0.0596

MIP -0.014739 0019285  -0.764275 0.4466

MIFR 0.003684 0.024355 01512383 0.ea801

C -0.038485 0070800  -0.543580 0.5880

R-squared 0462098 Wean dependentwvar 0.065761

Adjusted R-squared 0.403805 35.0. dependentwvar 0.081521

S.E. of regression 0.080850 Akaike info criterion -2.153268

Sum squared resid 0627523 Schwarz criterion -2.049061

Log likelihood 111.6634 Hannan-Cluinn criter. -2.111094

F-statistic 1.580357 Durbin-Watson stat 0.813265
Prob(F-statistic) 0.206533

Eviews—12 zaliy Glsjia 1 juaal)

2 Dummy Variables Ordinary Least Squares

! Generalized Least Squares
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Dependent Variable: ROA

Method: Panel Least Squares

Date: 03/08/25 Time: 01:05

Sample: 2014 2023

Periods included: 10

Cross-sections included: 10

Total panel (balanced) observations: 100

Variable Coefficient Std. Error t-Statistic Prob.
R_D 0072796 0061337 1.403684 0.0125
MNIP 0012718 0.010478 0751013 0.0266
MNIPR 0016289 0011106 0169972 0.0262

C 0626129 0206885 2 040270 0.0444

Effects Specification

Cross-section fixed (dummy variables)

R-squared 0.8987532 Mean dependentwvar
Adjusted R-squared 0.897229 3S0D. dependentwvar
S.E. ofregression 00686779 Akaike info criterion
Sum squared resid 0.387973 Schwarz criterion
Log likelihood 1357057  Hannan-Cuinn criter.
F-statistic 5044574 Durbin-Watson stat
Prob(F-statistic) 0.0000073

0.065761
0.081521
-2.454113
-2.115441
-2.317047
1.341130

Eviews—12 zalip Slajia 1 juaal)

(Random effect Model) f\sdal) AY) g igai giltii :14 ady Jgaa

Dependent Variable: ROA

Method: Panel EGLS (Cross-section random effects)
Date: 03/08/25 Time: 01:09

Sample: 2014 2023

Periods included: 10

Cross-sections included: 10

Total panel (balanced) observations: 100

Swamy and Arara estimator of component variances

Wariable Coefficient Std. Error t-Statistic Prob.
R_D 0.001574 0.005667 0277731 0.7818
MIP -0.012502 0017780 -0.703135 0.4837
MNIPR -0.013222 0.020845  -0.634332 0.5274
C 0.055836 0117653 0.474583 0.6362
Effects Specification
5.D. Rha
Cross-section randam 0.048651 0.3467
Idiosyncratic random 0.066779 0.6533
Weighted Statistics
R-sguared 0.011027 Mean dependent var 0.026184
Adjusted R-squared -0.019879 S.D. dependentvar 0.067121
S E. ofregression 0067785 Sum squared resid 0441106
F-statistic 0356794 Durbin-Watson stat 1167826
Prob(F-statistic) 0784327
Unweighted Statistics
R-sguared 0.025897 Mean dependent var 0.065761
Sum squared resid 0.640887 Durbin-Watson stat 0.B03784
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Caorrelated Random Effects - Hausman Test
Equation: EQO1
Test cross-section random effects

Test Summary Chi-5q. Statistic  Chi-Sqg. df. Prob.

Cross-section random 12.089435 3 0.0073
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Redundant Fixed Effects Tests

Equation: EQO1
Test cross-section fixed effects

Effects Test Statistic df Prob.
Cross-section F 5068592 (9,87) 0.0000
Cross-section Chi-square 43.084499 9 0.0000
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Series: Standardized Residuals
] Sample 2014 2023
g BN lE Observations 100
g || || Mean 1.80e-18
Median -0.002692
] Maximum 0.155751
4 5 — Minimum -0.183687
Std. Dev. 0.061134
5 H_H_H_‘ Skewness -0.122327
|’ Kurtosis 3.288162
0 I_I, e} } .I_I Jarque-Bera  (.595386
-0.18 -0.10 -0.05 0.00 0.05 0.10 015 Probability 0742529
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Residual Cross-Section Dependence Test

Mull hypothesis: Mo cross-section dependence (correlation) in weighted
residuals

Equation: EQI01

Periods included: 10

Cross-sections included: 10

Total panel obsernvations: 100

Cross-section effects were remaoved during estimation

Test Statistic df. Prob.
Breusch-Pagan LM 1291113 45 0.2980
Pesaran scaled LM 3.866112 0.1323
Bias-corrected scaled LM 5.158035 01743
Pesaran CD -0.527757 0.5977
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(10) cssinnal (2
Vabs!
/ ROA R&D NIP NIPr
Tests
LLC? ~4.72055 -22.5582 ~1.43549 ~4.57955
(0.0000) (0.0000) (0.0756) (0.0000)
IPS? ~1.50512 -8.52801 ~0.29441 -2.76577
(0.0661) (0.0000) (0.3842) (0.0028)
ADF-Fisher? 32.2240 54.1903 6.40383 28.4034
(0.0410) (0.0001) (0.3795) (0.0016)
PP-Fisher’ 47.2719 40.4425 7.09662 46.7870
(0.0005) (0.0044) (0.3120) (0.0000)

! variables

2 Levin, Lin, and Chu Test

3 Im-Pesaran-Shin Test

4 Augmented Dickey-Fuller Test - Fisher type
5 Phillips—Perron Test - Fisher type
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Vabs
/ D(ROA) D(R&D) D(NIP) D(NIPr)
Tests

LLC =7.59350 -15.1906 -5.02672 -12.7384
(0.0000) (0.0000) (0.0000) (0.0000)
IPS -3.23001 -6.50592 -2.27983 =7.27580
(0.0006) (0.0000) (0.0113) (0.0000)

ADF-Fisher 48.6201 77.5747 24.7226 59.4471
(0.0003) (0-0000) (0-0059) (0-0000)

PP-Fisher 61.1744 103.832 19.0434 84.0980
(0-0000) (0-0000) (0-0008) (0-0000)
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Pedroni Residual Cointegration Test

Series: ROAR_D MIP MIPR

Date: 03/08/25 Time: 01:15

Sample: 2014 2023

Included observations: 100

Cross-sections included: 4 (6 dropped)

Mull Hypothesis: Mo cointegration

Trend assumption: Mo deterministic trend

Automatic lag length selection based on SIC with a max lag of 0
Mewey-West automatic bandwidth selection and Bartlett kernel

Alternative hypothesis: commaon AR coefs. (within-dimension)

Weighted
Statisti P Statisti P
Fanel v-Statistic -0.686018 07536 -0.639992 07389
Panel rho-Statistic 1.575811 0.9425 1177430 0.8805
Panel PP-Statistic -0.166999 0.4337 0.055889 05223
Panel ADF-Statistic -0.264673 03956 -0.071683 04714

Alternative hypothesis: individual AR coefs. (between-dimension)

Statistic Prob.

Group rho-Statistic 2068935 0.9807
Group PP-Statistic 0162907 05647
Group ADF-Statistic 0347741 0.6360
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dail) P-value F-stat okaay)
HOJ 58 0.162 1.95 F1
HOJ 58 0.117 2.30 F2
HOJ 58 0.245 1.50 F3
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Yariance Inflation Factors
Diate: 03/08/25 Time: 22:06
Sample: 2014 2023
Included observations: 100

Coefficient  Uncentered Centered
Variable Variance WIF WIF
R_D 0.000230 54.31939 1.086675
MIP 0009494 4.381020 1.007635
MIPR 0.015142 7.803949 1.082553
C 0127963 76.68401 A
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«(Pooled Model) «ljiall culil)l zigas sdahise zila & iy ddlsad)l Jglaadl (b

.(Random Effects Model)  _lsaall 21 »3sais ¢(Fixed Effects Model) culill i) »3ga
e Y zasais ) zagaig

(Pooled Model) & fidall cullll zigai gilii 122 a8 Jga

Dependent Variable: ROE
Method: Panel Least Squares
Diate: 03/08/25 Time: 2210
Sample: 2014 2023

Periods included: 10
Cross-sections included: 10

Total panel (balanced) obsemvations: 100

Wariable Coefficient Std. Error t-Statistic Prob.

R_D -0.008640 0.015168  -0.569577 0.5703

MIP -0.211222 0097439  -2167743 0.0327

MIPR 0.003773 0123054 0.030664 0.89756

C 0461913 0.3577149 1.291273 0.1997

R-squared 0.495158 Mean dependentvar 0.377527

Adjusted R-squared 0.382693 &S.0. dependentwvar 0.437754

S.E. of regression 0.350504 Akaike info criterion 1.183529

Sum squared resid 1049298 Schwarz criterion 1.323083

Log likelihood -50.17643 Hannan-Cuinn criter. 1.048161

F-statistic 2136286 Durbin-Watzon stat 1.311068
Prob(F-statistic) 0100676
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Dependent Variable: ROE

Method: Panel Least Squares
Date: 03/08/25 Time: 2215

Sample: 2014 2023
Periods included: 10

Cross-sections included: 10
Total panel (palanced) observations: 100

Variable Coefficient Std. Error t-Statistic Prob.
R_D 0.185211 0.102544 1.903681 0.0606
MNIP 0.133080 0117468 1132903 0.0067
NIPR. 0.067327 0.135885 0495579 0.0032
C 4128478 2042848 2020943 0.0467
Effects Specification

Cross-section fixed (dummy variables)
R-zsquared 0.861293 Mean dependentvar 0132775
Adjusted R-squared 0.842433 5.D. dependentwvar 0. 412367
S E. of regression 0407316 Akaike info criterion 1.233098
Sum squared resid 12.94088 Schwarz criterion 1.806236
Log likelihood -39.65491 Hannan-Cluinn criter. 1.465057
F-statistic 1.117574 Durbin-Watson stat 2481707

Prob(F-statistic)

0.000343

Eviews—12 zaliy Glsjia 1 juaal)

Dependent Variable: ROE
Method: Panel EGLS (Cross-section random effects)

Date: 03/08/25 Time: 22:18

Sample: 2014 2023
Periods included: 10

Cross-sections included: 10
Total panel (balanced) observations: 100

Swamy and Arora estimator of component variances

Wariable Coeflicient Std. Error -Statistic Prob.
R_D -0.008640 0.015319  -0.563973 0.5741
MNIP -0.211222 0.098407  -2.146415 0.0344
MNIPR 0.003773 0124277 0.030363 09758
C 0461913 0361273 1.278569 0.2041
Effects Specification
5D. Rho
Cross-section random 0.000000 0.0000
|diosyncratic randam 0.412556 1.0000
Weighted Statistics
R-zquared 0674951 Mean dependentvar 0132775
Adjusted R-squared 0626935 S.D. dependentwvar 0412367
S.E. of regression 0.408497 Sum squared resid 16.01953
F-statistic 1.628167 Durbin-\Watson stat 2221279
Prob(F-statistic) 0187924
Unweighted Statistics
R-zquared 0.048417 Mean dependentvar 0132775
Sum squared resid 16.01953 Durbin-Watsan stat 2221279

Eviews—12 zalin cilajie 1 juaal)
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Carrelated Random Effects - Hausman Test
Equation: EC01
Test cross-section random effects

Test Summary Chi-5q. Statistic  Chi-Sqg. d.f. Prab.

Cross-section random 2112341 3 0.0071
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Redundant Fixed Effects Tests
Equation: EC01
Test cross-section fixed effects

Effects Test Statistic df Prob.
Cross-section F 0751030 (9,87) 0.0000
Cross-section Chi-square 7.BGGEETE 9 0.0032
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Series: Standardized Residuals
(] Sample 2014 2023
B - M = Observations 100
g || || Mean 1.80e-18
Median -0.002692
B Maximum 0156741
4 4 — Minimum -0.183687
Std. Dev. 0.061134
5 H_H_H_‘ Skewness -0.122327
” Kurtosis 3.288162
0 |_| I_I_I —_ + — I_I Jargue-Bera  0.595386
-0.15 -0.10 -0.05 0.00 0.05 0.10 015 F'rn:ubability 0742529
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Residual Cross-Section Dependence Test
Mull hypothesis: Mo cross-section dependence (correlation) in weighted
residuals
Equation: EQO01
Periods included: 10
Cross-sections included: 10
Total panel obsenvations: 100
Cross-section effects were remaoved during estimation
Test Statistic df. Prob.
Breusch-Pagan LM 1291113 45 0.2980
Pesaran scaled LM 8.866112 0.1323
Bias-corrected scaled LM 5.158035 0.1743
Pesaran CD -0.827757 0.5977
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(10) cssia) o
Vabs
/ ROE R&D NIP NIPr
Tests

LLC -5.65991 -22.5582 -1.43549 -4.57955
(0.0000) (0.0000) (0.0756) (0.0000)

IPS -1.89196 -8.52801 -0.29441 -2.76577
(0.0292) (0.0000) (0.3842) (0.0028)

ADF-Fisher 36.2366 54.1903 6.40383 28.4034
(0.0144) (0.0001) (0.3795) (0.0016)

PP-Fisher 53.5546 40.4425 7.09662 46.7870
(0.0001) (0.0044) (0.3120) (0.0000)

(11) Js¥) @,al 2af aay
Vabs
/ D(ROE) D(R&D) D(NIP) D(NIPr)
Tests

LLC -6.65590 -15.1906 -5.02672 -12.7384
(0.0000) (0.0000) (0.0000) (0.0000)

IPS -2.97895 -6.50592 -2.27983 -7.27580
(0.0014) (0.0000) (0.0113) (0.0000)

ADF-Fisher 46.3264 77.5747 24.7226 59.4471
(0.0007) (0.0000) (0.0059) (0.0000)

PP-Fisher 75.6959 103.832 19.0434 84.0980
(0.0000) (0.0000) (0.0008) (0.0000)
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Pedroni Residual Cointegration Test

Series: ROE R_D NIP MNIFR

Date: 03/08/25 Time: 22:30

Sample: 2014 2023

Included observations: 100

Cross-sections included: 4 (6 dropped)

Mull Hypothesis: Mo cointegration

Trend assumption: Mo deterministic trend

Automatic lag length selection based on SIC with a maxlag of 0
Mewey-West automatic bandwidth selection and Bartlett kernel

Alternative hypothesis: comman AR coefs. (within-dimension)

Weighted
Statisti P Statisti P
Panel v-Statistic -0.332081 06301 -0.280384 0.6104
Panel rho-Statistic 1.262744  0.8967 1.000724 08623
Panel PP-Statistic -0.703270 02409  -0.446446 0.3276
Panel ADF-Statistic -0.743586 02286 -0.544131 02932

Alternative hypothesis: individual AR coefs. (between-dimension)

Statistic Prob.

Group rho-Statistic 1.970611 0.9756
Group PP-Statistic -0.354956 0.3613
Group ADF-Statistic -0.148574 0.4409
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-

Aaiil) P-value F-stat Lkasy)
HOJ 58 0.198 1.75 F1
HOJ 58 0.121 2.25 F2
HOJ 58 0.233 1.60 F3
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Yariance Inflation Factors
Diate: 03/08/25 Time: 22:36
Sample: 2014 2023
Included observations: 100

Coefficient  Uncentered Centered
Variable Variance WIF WIF
R_D 2.03E-05 54.31939 1.086675
MIP 0.0008349 4.381020 1.007635
MIPR 0.001338 7.803949 1.082553
C 0011304 76.68401 A
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Dependent Variable: ROS
Method: Panel Least Squares
Diate: 03/08/25 Time: 22.37
Sample: 2014 2023

Periods included: 10
Cross-sections included: 10

Total panel (balanced) observations: 100

Wariable Coefficient Std. Error t-Statistic Frob.

R_D 3716910 2246493 1.654539 01013

MIP -0.375471 0646198  -0.581047 0.5626

MIFR -2.1888895 0786472  -2783182 0.0065

C 2144720 0918226 2335722 0.0000

R-squared 0.113434 Wean dependent var 19.64708

Adjusted R-squared 0085729 3.0, dependentwvar 2834464

S.E. of regression 2710244 Akaike info criterion 4871133

Sum squared resid 7051608 Schwarz criterion 4. 975340

Log likelihood -238.5566 Hannan-Cluinn criter. 4913307

F-statistic 4094318 Durbin-Watson stat 0.225910
Prob(F-statistic) 0.008814
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Dependent Variable: ROS

Method: Panel Least Squares
Date: 03123125 Time: 14:22

Sample: 2014 2023
Periods included: 10

Cross-sections included: 10
Total panel (palanced) observations: 100

Variable Coefficient Std. Error t-Statistic Prob.
R_D 0.302258 0507989 0.595009 0.0037
MNIP 0.054312 0126057 0.430853 0.0036
MNIPR 0122534 0147563 0.830388 0.0486
C 19.85449 0179872 1102144 0.0000
Effects Specification
Cross-section fixed (dummy variables)
R-zquared 0976678 Mean dependentwvar 19.64708
Adjusted R-squared 0973461 S.D. dependentwvar 2834464
S.E. of regression 0.461759 Akaike info criterion 1.413189
Sum squared resid 18.55024 Schwarz criterion 1.751862
Log likelihood -57.65947 Hannan-Cluinn criter. 1.550256
F-statistic 303.6105 Durbin-Watson stat 1.057189
Prob(F-statistic) 0.008283
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Dependent Variable: R_D

Method: Panel EGLS (Cross-section random effects)
Date: 03/08/25 Time: 22:50

Sample: 2014 2023
Periods included: 10

Cross-sections included: 10
Total panel (palanced) observations: 100
Swamy and Arora estimator of component variances

Wariable Coefficient Std. Error t-Statistic Prob.
ROS -0.268477 0506971  -0.529572 05976
MNIP -0.056579 0.125954  -0.449203 0.6543
MNIPR -0.134305 0147473  -0.910710 0.3647
C 1983288 0.661179 2999641 0.0000
Effects Specification
5D Rho
Cross-section random 2012126 0.9500
Idiosyncratic random 0.461759 0.0500
Weighted Statistics
R-squared 0010842 Mean dependentvar 1422058
Adjusted R-squared -0.0198966 S.D. dependentwar 0.430402
S.E. of regression 0.485174 Sum squared resid 2259781
F-statistic 0354032 Durbin-Watson stat 0.868716
Prob(F-statistic) 0786318
Unweighted Statistics
R-squared 0006034 Mean dependentwvar 19.64708
Sum squared resid 7905846 Durbin-Watson stat 0.024831
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Caorrelated Random Effects - Hausman Test
Equation: EQO1
Test cross-section random effects

Test Summary Chi-5q. Statistic  Chi-Sqg. df. Prob.

Cross-section random 12983006 3 0.0047
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Redundant Fixed Effects Tests
Equation: EQO1
Test cross-section fixed effects

Effects Test Statistic df Prob.
Cross-section F 357.797884 (9,87) 0.0000
Cross-section Chi-square 363.794331 9 0.0000
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Series: Standardized Residuals
14 5 — Sample 2014 2023
12 Observations 100
10 4 Mean -8.44e-17
. Median 0052259
T | ] Maximum 1.313047
g Minimum -0.997615
Std. Dev. 0424995
‘1 Skewness  0.295094
5 | Kurtosis 3127472
0 — E! Jarque-Bera  1.528900

-10 08 -06 -04 02 00 02 04 08 08 10 12 14 Probability 0 465530
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Residual Cross-Section Dependence Test

Mull hypothesis: Mo cross-section dependence (carrelation) in weighted
residuals

Equation: EQOM

Periods included: 10

Cross-sections included: 10

Total panel observations: 100

Cross-section effects were removed during estimation

Test Statistic df. Prob.
Breusch-Pagan LM 156.8421 45 0.7027
Pesaran scaled LM 11.78919 0.4380
Bias-caorrected scaled LM 11.23363 07877
Pesaran CD 1.564948 01175
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(10) ssicual) 2
Vabs
/ ROS R&D NIP NIPr
Tests
LLC -4.37159 -22.5582 -1.43549 -4.57955
(0.0000) (0.0000) (0.0756) (0.0000)
IPS -1.50043 -8.52801 ~0.29441 ~2.76577
(0.0668) (0.0000) (0.3842) (0.0028)
ADF-Fisher 29.3511 54.1903 6.40383 28.4034
(0.0811) (0.0001) (0.3795) (0.0016)
PP—Fisher 29.9339 40.4425 7.09662 46.7870
(0.0709) (0.0044) (0.3120) (0.0000)

(11) ¥ RN 28 any

Vabs
/ D(ROS) D(R&D) D(NIP) D(NIPr)

Tests

LLC -8.68603 -15.1906 -5.02672 -12.7384
(0.0000) (0.0000) (0.0000) (0.0000)

IPS -3.91167 -6.50592 -2.27983 =7.27580
(0.0000) (0.0000) (0.0113) (0.0000)

ADF-Fisher 55.7195 77.5747 24.7226 59.4471
(0.0000) (0-0000) (0.0059) (0.0000)

PP-Fisher 75.3146 103.832 19.0434 84.0980
(0-.0000) (0-0000) (0-0008) (0.0000)
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Pedroni Residual Cointegration Test

Series: ROS F_D MNIP MIPR

Date: 03/08/25 Time: 22:58

Sample: 2014 2023

Included observations: 100

Cross-sections included: 4 (6 dropped)

Mull Hypothesis: Mo cointegration

Trend assumption: Mo deterministic trend

Automatic lag length selection based on SIC with a max lag of 0
Mewey-West automatic bandwidth selection and Bartlett kernel

Alternative hypothesis: common AR coefs. (within-dimension)

Weighted
Statist P Statist P
Panel v-Statistic -0.472565 06817  -0.657576 0.7446
Panel rho-Statistic 1.135162 08718 1120243 0.8687
Panel PP-Statistic -0.511630 03045  -0.348772 0.3633
Panel ADF-Statistic -0.624725 0.2661 -0.439120 0.3303

Alternative hypothesis: individual AR coefs. (between-dimension)

Statistic Prob.

Group rho-Statistic 2096385 0.9820
Group PP-Statistic -0.205733 0.4185
Group ADF-Statistic 0.066852 0.5267
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A delial LalDld 455
sy delial LalDs 4S5
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sy delical Lalds 48,4
sy delial LalDs 4S5
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052Y) e lial LalDb 4554

L) delial LalDL 4SH5

b Al Ll JFiadl aaall yojas sassall LW 6l (2017) Al ol duclial) il de gana 3554
Aagaad) Lupal) ASLl) L2017 ysacws 31
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b gl Tall Sl galall g 5assall L SS1gE L (2019) dadal) LS, Ao liall 1l de gens 3554
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b Aagiiall Ll Jaisall aalall g 5asgal) Zdld) gall (2020) LAl galSds dac liall Jiad de gens 3554
Aasaad) Lupal) A< L2020 sec 31
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Agthia (AED')

Spimaco (SAR?)

Aramco (mSR?)

Philadelphia (JOD¥)

Astra (SAR)

Total Assets
Total Equity
Sales
Net Profit
Total Assets
Total Equity
Sales
Net Profit
Total Assets
Total Equity
Sales
Net Profit
Total Assets
Total Equity
Sales
Net Profit
Total Assets

Total Equity

2014
2209283
1379713
1655067
193325
4156080000
3450532000
1470186000
339363000
723919
574496
473820
83375
7878530
5930832
10426936
3025104
3729390244
1727213435

Gl Jae loansgall ) bl ans 101 a3y Galal)

2015
2375044
1544411
1866350
231314
3824440000
2659941000
1705051000
376100000
840349
649515
550865
104088
10351106
8640576
10300020
2709744
3663974658
1416549357

2016
2545104
1685686
2011941
254270
4583684000
2646067000
1258547000
281933000
940703
735346
504596
49721
11617526
9295969
6801054
655393
3123590648
1259114660

2017
2942861
1846499
2047957
204338
4692722000
2656496000
1386042000
148531000
1102553
813758
840483
284619
13265997
10152465
6930636
856496
2966894263
1227324684

2018
2963521
1951720
2001316
206564
4767536000
2641944000
1274819000
100804000
1346892
1028435
1194376
416518
13729677
10786022
8000441
1008557
2839515598
1049142294

2019
3121236
1989720
2039263
136002
4623919153
2119672082
1552515078
-481072349
1494126
1046235
1105696
330693
16032112
11684550
9114673
1273528
2820642173
1203448137

2020
3140671
1928171
2061216

35521

4682790536
2070963058
1555286483
109540967
1914261
1101094
768109
183763
15007548
11451266
7655266
141712
2901182906
1386861694

2021
6388876
2958519
3067614
231205
4434074020
1993404618
1409783969
18101488
2162690
1280668
1346930
412396
15073550
12134023
6601221
410223
2887985591
1504091847

2022
6808804
3085893
4067394
272583
3831752000
1693104000
1421810000
-171233000
2492924
1666147
2006955
604005
15820599
12385137
8415422
701114
3524952126
1913185390

2023
6640312
3193547
4561210
299576
4023861000
1668031000
1653084000
~2587000
2477940
1737092
1653281
454764
16025840
12742332
8404958
807195
4272109209
2131107759

(Arab Emirates Dirham) 3,Ly) aa)a) !
(Saudi Arabian Riyal) gagdl Ju >
(Million Saudi Riyal) sas Jb; O sale *

(Jordanian Dinar) iy L ¢
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Nutridar (JOD)

Dar Aldawa (JOD)

Jerusalem

Pharmaceuticals ($')

Hayat (JOD)

Hikma (m$?)

Sales
Net Profit
Total Assets
Total Equity
Sales
Net Profit
Total Assets
Total Equity
Sales
Net Profit
Total Assets
Total Equity
Sales
Net Profit
Total Assets
Total Equity
Sales
Net Profit
Total Assets
Total Equity
Sales

Net Profit

1918806481
109331339
14120707
4143268
13798971
151727
100290031
55525146
68969440
6019343
53002542
34577217
26049510
1409833
16891690
14686062
10888015
2372026
2251
1216
1489
282

1760092959
6712843
13271410
4925840
13563816
782572
91590358
55465248
62139204
4198395
51192232
36208891
28687247
2224286
18236464
16024288
10512347
2288226
2597
1352
1440
254

1741512959
-86610303
14003444
8424674
12255507
803558
101763094
57786767
60876997
5184420
52970017
40260028
28601050
3050959
20717436
18374115
10536845
2349827
4363
2411
1950
158

1795665295
64625446
14014758
8734973
10313228
310299
100414723
45194335
52319303
-9662611
61625755
49388004
35154346
6163670
23924273
19657998
12729337
2471383
3388
1528
1936
-839

1796902246
26388713
13181245
6171493
13644354
253262
108404364
31980274
53325832
-6043251
60662262
48978638
30804343
5376108
28160276
21851500
14118798
3143502
3497
1697
2070
285

1867111703

34704308
12623750
6193104
13821571
21611
99734102
24423083
54861730
-7500370
70759308
54727116
34091819
5009285
28065428
23913376
15644027
3331876
3930
2129
2207
487

2047876104
105869969
12923459
6272813
12365839
79709
101601806
31909310
53152073
8534715
77707289
61641196
36398283
3667829
32614125
26473957
16580369
3510581
4135
2148
2341
430

2330204128
193537553

12661016
6533221
11264498
260408
99280594
42369330
51769635
913324
86892982
68569521
46225071
6218251
32503220
28216177
16583721
3642220
4372
2467
2553
420

2594148494

485668839
12181552
6625363
12331565

99131
107172394
43600064
60359148

1828781
83723210
65231302
46142356
7002217
34014181
29369871
17106035
3527694
4471
2148
2517
191

2858502528
473129170

13380117
6723116
13702390
97753
109247529
46247317
74878875
3095134
86320946
68878068
39653393
7008081
34397853
29322543
15805091
2327672
4680
2209
2875
192

(Dollar) jysa !
(Million Dollar) j¥s: ¢ sske
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ER!
Agthia R&D (AED)
R&D
(DZD?)
ER
Spimaco R&D (SAR)
R&D (DZD)
ER
Aramco R&D
(mSR)
R&D (DZD)
ER
Philadelphia R&D(JOD)
R&D (DZD)
ER
Astra R&D (SAR)
R&D (DZD)
ER
Nutridar R&D (JOD)

R&D (DZD)

2014

3487000
128270341

1999

72059744104

51207
9756212

19080104
687797605

144739
27576392

@Al Jluall yiglally Gl CallSs Jigas 102 oy (3alal)

2015

4634000

170463080

25347000

913706020

1403

50575198088

163516
31153879

19116072
689094175

175004
33342630

2016

5472000

201289162

31306000

1128515432

1897

68382858712

147943
28186834

19915503
717911981

142214
27095317

2017 2018 2019 2020
36,7853 (Convertisseur de devises XE, 2025)
6662000 7421000 6931000 7447000
245063669 272983711 254958914 273940129
36,047896 (Convertisseur de devises XE, 2025)
37492000 34622000 32062093 20413140
1351507717 1248050255 1155770994 735850748
36,047896 (Convertisseur de devises XE, 2025)
1902 2217 2150 2830
68563098192 79918185432 77502976400 102015545680
190,52496 (Convertisseur de devises XE, 2025)
176949 183433 201843 180315
33713201 34948565 38456130 34354508
36,047896 (Convertisseur de devises XE, 2025)
20910517 23569715 22923357 20994526
753780142 849638635 826338789 756808490
190,52496 (Convertisseur de devises XE, 2025)
87159 63029 68839 63056
16605965 12008598 13115548 12013742

2021 2022 2023
9598000 9298000 8070000
353065309 342029719 296857371
29120302 42645351 41459000
1049725618 1537275178 1494509720
3873 4419 5197
139613501208 159295652424 187340915512

/ 215175 435627
/ 40996208 82997817
25969196 24516919 25602243
936134877 883783346 922906993
60935 67818 79722
11609638 12921022 15189031

(Exchange Rate) cijall ju '
(Algerian Dinar) (gl ) 2
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Dar Aldawa

Jerusalem

Pharmaceuticals

Hayat

Hikma

ER
R&D (JOD)
R&D (DZD)

ER

R&D ($)
R&D (DZD)

ER
R&D (JOD)
R&D (DZD)

ER
R&D (m$)
R&D (DZD)

1496276
53937602

782698
105727809

284646
10260889

55
7429467650

1474313
53145882

889086
120098831

243674
8783935

36
4862924280

1995021
71916310

585073
79032381

282883
10197337

150
20262184500

190,52496 (Convertisseur de devises XE, 2025)

1477019 1509820 1058636 850066

53243427 54425834 38161600 30643091
135,08123 (Convertisseur de devises XE, 2025)

603243 676560 797295 1375950

81486806 91390557 107699589 185865018
190,52496 (Convertisseur de devises XE, 2025)

411643 317799 373285 347303

14838864 11455985 13456139 12519542
135,08123 (Convertisseur de devises XE, 2025)

121 147 150 137
16344828830 19856940810 20262184500 18506128510

1040150
37495219

1743714
235543032

474073
17089334

143
19316615890

1127693 1265406
40650960 45615224
1729046 1413235
233561660 190901522
578230 657678
20843975 23707908
144 149
19451697120 20127103270
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Fanel unit root test: Summary

Series: ROA

Date: 03/08/25 Time: 23:00

Sample: 2014 2023

Exogenous variables: Individual effects

Automatic selection of maximum lags

Automatic lag length selection based on SIC: 0 1o 1
Mewey-West automatic bandwidth selection and Bartlett kernel

Cross-

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

Levin, Lin & Chu t* -4 72085 0.0000 10 a7
Mull: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat -1.50512 0.0661 10 a7
ADF - Fisher Chi-square 322240 0.0410 10 a7
PP - Fisher Chi-square 47 27149 0.0005 10 a0

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

Panel unit root test. Summary

Series: ROE

Date: 03/08/25 Time: 23:00

Sample: 2014 2023

Exogenous variables: Individual effects

Automatic selection of maximum lags

Automatic lag length selection based on SI1C: 0 to 1
Mewey-West automatic bandwidth selection and Bartlett kernel

Cross-

Method Statistic Prob** sections Obs
Mull: Unit root (assumes commaon unit root process)

Levin, Lin & Chu t* -5.655891 0.0000 10 a9
Mull: Unit root {assumes individual unit root process)

Im, Pesaran and Shin W-stat -1.89196 00282 10 a9
ADF - Fisher Chi-=quare 36,2366 00144 10 29
PP - Fisher Chi-square 53.5546  0.0001 10 a0

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

Series: ROS

Date: 03/08/25 Time: 23:01

Sample: 2014 2023

Exogenous variables: Individual effects

Automatic selection of maximum lags

Automatic lag length selection based on SIC: 010 1
Mewey-West automatic bandwidth selection and Bartlett kernel

Cross-

Method Statistic Prob** sections Obs
Mull: Unit root (assumes commaon unit root process)

Levin, Lin & Chu t* -4.73159 0.0000 10 a7
Mull: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat -1.50043 0.0668 10 a7
ADF - Fisher Chi-square 293511 0.0811 10 a7
PP - Fisher Chi-square 299339 0.07049 10 a0

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

Panel unit root test: Summary

Series: R_D

Date: 03/08/25 Time: 23:01

Sample: 2014 2023

Exogenous variables: Individual effects

Automatic selection of maximum lags

Automatic lag length selection based on SI1C: 0to 1
Mewey-West automatic bandwidth selection and Bartlett kernel

Cross-

Method Statistic Frob* sections Obs
Mull: Unit root (assumes common unit root process)

Levin, Lin & Chu t* -22.5882  0.0000 10 3]
Mull: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat -8.52801 0.0000 10 26
ADF - Fisher Chi-square 541903  0.0001 10 26
PP - Fizsher Chi-square 404425  0.0044 10 an

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

Series: MIP

Date: 03/08/25 Time: 23:02

Sample: 2014 2023

Exogenous variables: Individual effects

Automatic selection of maximum lags

Automatic lag length selection based on SIC: 010 1
Mewey-West automatic bandwidth selection and Bartlett kernel

Cross-

Method Statistic Prob** sections Obs
Mull: Unit root (assumes commaon unit root process)

Levin, Lin & Chu t* -1.43549 0.0756 3 26
Mull: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat -0.28441 0.3842 3 26
ADF - Fisher Chi-square 6.40383 0.3795 3 26
PP - Fisher Chi-square 7.09662 0.3120 3 27

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

Panel unit root test: Summary

Series: MIPR

Date: 03/08/25 Time: 23:06

Sample: 2014 2023

Exogenous variables: Individual effects

Automatic selection of maximum lags

Automatic lag length selection based on SI1C: 0to 1
Mewey-West automatic bandwidth selection and Bartlett kernel

Cross-

Method Statistic Frob* sections Obs
Mull: Unit root (assumes common unit root process)

Levin, Lin & Chu t* -4.57955  0.0000 5 42
Mull: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat -2.76577 0.0028 5 42
ADF - Fisher Chi-square 284034  0.0016 5 42
PF - Fisher Chi-square 46.7870 0.0000 5 45

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

Series: D(ROA)

Date: 03/08/25 Time: 23:07

Sample: 2014 2023

Exogenous variables: Individual effects

Automatic selection of maximum lags

Automatic lag length selection based on SIC: 010 1

Mewey-West automatic bandwidth selection and Bartlett kernel

Cross-

Method Statistic Prob**  sections Obs
Mull: Unit root (assumes commaon unit root process)

Levin, Lin & Chu t* -7.58350 0.0000 10 7a
Mull: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat -3.23001 0.0006 10 it
ADF - Fisher Chi-square 43.6201 0.0003 10 7a
PF - Fisher Chi-square 61.1744  0.0000 10 a0

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

Panel unit root test: Summary

Series: D(ROE)

Date: 03/08/25 Time: 23:08

Sample: 2014 2023

Exogenous variables: Individual effects

Automatic selection of maximum lags

Automatic lag length selection based on SI1C: 0 to 1

Mewey-West automatic bandwidth selection and Bartlett kernel

Cross-

Method Statistic  Prob**  sections Obs
Mull: Unit root (assumes commaon unit root process)

Levin, Lin & Chu t* -6.65580  0.0000 10 T
Mull: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat -2.97895 0.0014 10 ir
ADF - Fisher Chi-square 46,3264  0.0007 10 T
PP - Fizsher Chi-square 75.6959  0.0000 10 a0

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

Series: D(ROS)

Date: 03/08/25 Time: 23.08

Sample: 2014 2023

Exogenous variables: Individual effects

Automatic selection of maximum lags

Automatic lag length selection based on SIC: 0to 1
Mewey-West automatic bandwidth selection and Bartlett kernel

Cross-

Method Statistic Prob.** sections Qbs
Mull: Unit rogt (assumes common unit root process)

Levin, Lin & Chu t* -3.68603  0.0000 10 78
Mull: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat -3.91167 0.0000 10 73
ADF - Fisher Chi-square 557185  0.0000 10 78
PP - Fisher Chi-square 75.3146  0.0000 10 a0

** 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(R_DY)

Date: 03/08/25 Time: 23:09

Sample: 2014 2023

Exogenous variables: Individual effects

Automatic selection of maximum lags

Automatic lag length selection based on SIC: 0 1o 1
Mewey-West automatic bandwidth selection and Bartlett kernel

Cross-

Method Statistic Prob.**  seclions Obs
Mull: Unit root (assumes common unit root process)

Levin, Lin & Chu t* -15.1806 0.0000 10 76
Mull: Unit root (assumes individual unit root pracess)

Im, Pesaran and Shin W-stat -6.50592 0.0000 10 76
ADF - Fisher Chi-square 7765747 0.0000 10 76
PP - Fisher Chi-square 103.832 0.0000 10 a0

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

Series: D{MNIF)

Date: 03/08/25 Time: 23:10

Sample: 2014 2023

Exogenous variables: Individual effects

Automatic selection of maximum lags

Automatic lag length selection based on SIC: 010 1
Mewey-West automatic bandwidth selection and Bartlett kernel

Cross-

Method Statistic Prob** sections Obs
Mull: Unit root (assumes commaon unit root process)

Levin, Lin & Chu t* -5.02672 0.0000 5 36
Mull: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat -2. 27983 00113 8 36
ADF - Fisher Chi-square 24 7220 0.00549 5 36
PP - Fisher Chi-square 19.0434 0.0008 2 16

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

Panel unit root test: Summary

Series: D(MNIPR)

Date: 03/08/25 Time: 23:11

Sample: 2014 2023

Exogenous variables: Individual effects

Automatic selection of maximum lags

Automatic lag length selection based on 3IC:; 0to 1
Mewey-West automatic bandwidth selection and Bartlett kernel

Cross-

Method Statistic Prob.** sections Dbs
Mull: Unit root (assumes common unit root process)

Levin, Lin & Chu t* -127384  0.0000 5 38
Mull: Unit root (assumes individual unit root process)

Im, Pesaran and Shin YW-stat -7.27580 0.0000 5 38
ADF - Fisher Chi-sguare 594471 0.0000 5 38
PP - Fisher Chi-square 24,0920 0.0000 5 40

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