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وا߱ي الحاضر في قلبي دائماً، ا߳ي كان قدوتي ود̊ائي المس̑تˤاب، ǫٔسˆٔل الله  المرحوم إلى روح
 ǫٔن ̽رحمه ˊرحمته الواسعة

، التي وقفت بجانبي في كل لحظة، ودعمتني بحبها ودعواتهاإلى ǫٔمي الحب̿ˍة  

قة دربي وس̑نديزريقي حف̀ظة رف̀ د.  إلى ǫٔختي  

: ءإلى إخوتي اҡٔعزا  

س̑ندي في هذه الحياة، ا߳̽ن كانوا ̊ائلتي وقوتي في لحظات الضعف نجيب، حˍيب ،محمد اҡٔمين  

التي كانت لي ˭ير رف̀ق، وشجعتني في كل خطوة بخالص قلبها د.فداق.ف  إلى صديقتي العز̽زة  

طوال مسيرتيإلى صديقتي نذار فادية التي دعمتني و شجعتني   

إلى كل من ǫٔلهمني، دعمني، وساندني ̊لمياً ونفس̑ياً، لهم مني كل التقد̽ر وԳم˗نان، فلولاهم، لما 
 كنت هنا اليوم

 شكرًا من القلب لكم جميعاً
 

 

 

 

 



  
 

 

 

وǫٔسˆࠀٔ ǫٔن يجعࠁ Էفعًا ومف̀دًا. وبعد، لا ̼سعني في هذه الحمد ߸ ا߳ي وفقني وǫٔ̊انني ̊لى إتمام هذا العمل، 
ا̥لحظة إلا ǫٔن ǫٔتقدم بˆسمٔى عبارات الشكر وԳم˗نان لكل من كان ࠀ دور في إنجاز هذه اҡٔطرو˨ة، ولكل من 

ߧ اҡٔكاديمية .قدم لي ا߱عم والمساندة ˭لال هذه الر˨  

نصائحها القيمة، لي التي لم تب˯ل ̊التي كانت لي ˭ير مرشد وداعم، و  ǫٔتقدم بجزيل الشكر لҢٔس̑تاذة د.Էدي مف̀دة
السديدة. وتوجيهاتها   

̂ٔي نوع من المسا̊دة والتوجيهات، ح̀ث  ǫٔشكر ǫٔيضا اҡٔس̑تاذ د.قارة اˊراهيم Եئب المشرف ا߳ي لم يب˯ل ̊لي ب
 از هذا العمل المتواضع.الك˞ير من بحر معلوماته في الإق˗صاد الق̀اسي ما سا̊دني ووݨني في إنجاس̑تفدت 

لتحكيم هذا  دعوتنا وم̲حهم لنا جزءا من وقتهم ا̦ثمين لتلب̿تهم الموقرة كل Դٕسمه الكريم ǫٔشكر ǫٔيضا لجنة المناقشة
.    العمل المتواضع  

.ل˖سهيل وتوفير كل مايلزم طالب ا߱كتوراه  "مزԹن توف̀ق"لҢٔس̑تاذ ا߱كتور  تقد̽ركما ǫٔتقدم بخالص الشكر وال   

صديقتي العز̽زة التي لم  "ة"نذار فادية مصل˪ة ما بعد التدرج لجامعة ̎ليزانسلس̑يدة رئ̿ ̥  ǫٔتقدم بخالص الشكر
 .  تب˯ل ̊لينا بˆئ نوع من المسا̊دة.

خ˗امًا، ǫٔود ǫٔن ǫ̠ٔرر شكري وام˗ناني لكل من وقف بجانبي، ودعمني، وساندني في مسيرتي العلمية، فلولا دعمكم 
.إلى هذه ا̥لحظة. جزاكم الله عني ˭ير الجزاء، ووفقكم لما يحب و̽رضىجميعًا، لما كنت ҡٔصل  . 

 لكم مني كل الشكر والتقد̽ر وԳ˨ترام

 



  
 

  ملخص:

الخاصة  اللوجيستية الإدارة على تكنولوجيا المعلومات والاتصال يرϦث  دراسةهذه الدراسة إلى  هدفت
لفترة النمو الاقتصادي في الجزائر خلال الى ع لتكنولوجيااللوجيستيك المدعوم ʪ أثرودراسة ʪلتجارة الخارجية 

 .2024إلى  2014الممتدة من 

دراسة بياʭت رسمية صادرة عن المنظمة العالمية للملكية وذلك بتم اعتماد منهجية تحليلية وقياسية 
والبنك الدولي، تضمنت مؤشر الابتكار في تكنولوجيا المعلومات والاتصال، مؤشر الأداء   (WIPO) الفكرية

تم تحليل هذه البياʭت ʪستخدام برʭمج  ،الإجمالي كمقياس للنمو الاقتصادياللوجستي، والناتج المحلي 
EVIEWS12 ثير التكنولوجيا على الخدماتϦ عبر مجموعة من الاختبارات الإحصائية لدراسة مدى ،

ئري  .اللوجستية وانعكاس ذلك على الاقتصاد الجزا

ني مما يعكس الحاجة إلى تبالمتغيرات بدرجات مختلفة ومحدودة، وجود أثر بين توصلت الدراسة إلى 
لرقمي في هذا القطاع  .سياسات داعمة للتحول ا

  .خارجيةتجارة  ،اقتصادينمو  ،دوليلوجستيك  ،تكنولوجيا المعلومات والاتصال  الكلمات المفتاحية:

  

  

  

  

  

  

  

  



  
 

Abstract: 

    This study aimed to examine the impact of Information and Communication 
Technology (ICT) on logistics management, as well as the influence of technology-enabled 
logistics on economic growth in Algeria during the period 2014–2024. 

An analytical and econometric approach was employed, utilizing official data from the 
World Intellectual Property Organization (WIPO) and the World Bank. The analysis focused 
on key indicators, including the ICT Innovation Index, the Logistics Performance Index (LPI), 
and Gross Domestic Product (GDP) as a measure of economic growth. The data were 
analyzed using the EVIEWS 12 software through a series of statistical tests to assess the 
impact of technological advancement on logistics services and its implications for the 
Algerian economy. 

The findings revealed a varying but limited degree of correlation among the variables, 
indicating the importance of adopting policies that support digital transformation within the 
logistics sector. 

Keywords: Iinformation and communication technology, International logistics, Economic 
growth, foreign trade. 
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GDP = 𝑏0 + 𝑏1 ∗ 𝐿𝑃𝐼 + 𝑏2 ∗ 𝐼𝐶𝑇 + 𝜀  

𝜀

 
  المتغيرات            

  المشاهدات
GDP LPI  ICT  

2014  238,98 31,7 18,4 

2015  187,49 24,9 16,9 

2016  180,76 2,6 18,4 

2017  189,88 32,7 24,5 

2018  194,55 32,7 25,9 

2019  193,46 18 35,3 

2020  164,86 17,7 37,3 
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2021  186,23 90,5 90,5 

2022  225,64 18,6 45,1 

2023  247,63 18,2 47,7 

2024 266,19 18,2 52,8 
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error 
t-statistic Probability 
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LPI -0.733428 0.282985 -2.591757 0.0132 
ICT 0.757070 0.295956 2.558049 0.0143 
R-squared  0.160502 F-statistic 3.919354 
Duran-Watson 
stat 

 0.226535 Probability 0.027695 
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 2018- 43،06، العدد298 - 259 ص ص    العربية لالرشيف والتوثيق والمعلومات
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دور الأداء اللوجستي في Ϧثير الصادرات على النمو الاقتصادي دراسة قياسية ‘السعيد بوشول, و  ,ريمي, رʮض .14

 Revue d’économie et de statistique ,’(2017- 2010قياسية لدول المينا خلال الفترة (

appliquée, 17.3 (2020),  214ص /https://asjp.cerist.dz/en/article/140495  

ثرها على النمو الاقتصادي في دول الشرق الأوسط وشمال ‘عبد الحميد ، خالد هاشم,  .15 لوجستيات التجارة وأ

 ,The Journal of the Faculty of Economics and Political Science ,’أفريقيا

21.2 (2020), pp. 7–28, doi:10.12816/0058340 

, والاجتماعية القانونية العلوم مجلة, ’والعناصر المفهوم في دراسة:  تقنية البلوك تشين‘عوسات, تكليت,  .16

7.2 )2022), pp. 941 -952(https://asjp.cerist.dz/en/article/189369  

، مجلة )2018 -1990( ةيف اجلزائر دراسة قياسية للفر  حمددات النمو االقتصادي‘فضيلة ملواح,  .17
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Annexe01 : 

DESCRIPIVE STATISTICS 

 

 

 

CORRELATION 

 

GDP LPI ICT
 Mean  206.9782  27.80000  37.52727
 Median  194.5500  18.60000  35.30000
 Maximum  266.1900  90.50000  90.50000
 Minimum  164.8600  2.600000  16.90000
 Std. Dev.  31.10951  21.79178  20.83669
 Skewness  0.613024  2.057186  1.322356
 Kurtosis  2.060512  6.712723  4.261141

 Jarque-Bera  4.374025  56.30602  15.73912
 Probability  0.112252  0.000000  0.000382

 Sum  9107.040  1223.200  1651.200
 Sum Sq. Dev.  41615.47  20419.92  18669.21

 Observations  44  44  44

Covariance Analysis: Ordinary
Date: 02/25/25   Time: 10:54
Sample: 2014Q1 2024Q4
Included observations: 44

Correlation
Probability GDP LPI ICT 

GDP 1.000000
----- 

LPI -0.162843 1.000000
0.2909 ----- 

ICT 0.151537 0.692036 1.000000
0.3261 0.0000 ----- 
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ESTIMATE EQUATION 

 

 

 

 

 

 

 

 

 

Variance Inflation Factors
Date: 02/25/25   Time: 11:39
Sample: 2014Q1 2024Q4
Included observations: 44

Coefficient Uncentered Centered
Variable Variance VIF VIF

C  83.67612  4.320794 NA
LPI  0.080080  5.114855  1.919066
ICT  0.087590  8.288645  1.919066

Dependent Variable: GDP
Method: Least Squares
Date: 02/25/25   Time: 12:24
Sample: 2014Q1 2024Q4
Included observations: 44

Variable Coefficient Std. Error t-Statistic Prob.  

C 198.9567 9.147465 21.74993 0.0000
LPI -0.733428 0.282985 -2.591757 0.0132
ICT 0.757070 0.295956 2.558049 0.0143

R-squared 0.160502     Mean dependent var 206.9782
Adjusted R-squared 0.119551     S.D. dependent var 31.10951
S.E. of regression 29.19075     Akaike info criterion 9.651327
Sum squared resid 34936.11     Schwarz criterion 9.772976
Log likelihood -209.3292     Hannan-Quinn criter. 9.696441
F-statistic 3.919354     Durbin-Watson stat 0.226535
Prob(F-statistic) 0.027695
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ADF TREND AND ..LEVEL GDP 

 

 

 

 

 

 

 

 

 

 

Null Hypothesis: GDP has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=9)

t-Statistic   Prob.*

Augmented Dickey-Fuller test statistic -1.863998  0.6556
Test critical values: 1% level -4.186481

5% level -3.518090
10% level -3.189732

*MacKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(GDP)
Method: Least Squares
Date: 02/16/25   Time: 17:44
Sample (adjusted): 2014Q2 2024Q4
Included observations: 43 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.  

GDP(-1) -0.121226 0.065035 -1.863998 0.0697
C 16.35878 12.54530 1.303976 0.1997

@TREND("2014Q1") 0.418101 0.155850 2.682715 0.0106

R-squared 0.165949     Mean dependent var 0.632791
Adjusted R-squared 0.124247     S.D. dependent var 12.44381
S.E. of regression 11.64513     Akaike info criterion 7.814867
Sum squared resid 5424.360     Schwarz criterion 7.937741
Log likelihood -165.0196     Hannan-Quinn criter. 7.860179
F-statistic 3.979357     Durbin-Watson stat 2.131334
Prob(F-statistic) 0.026537
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ADF GDP 1ST DIFFRENCE 

 

 

 

 

 

 

 

 

 

 

Null Hypothesis: D(GDP) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=9)

t-Statistic   Prob.*

Augmented Dickey-Fuller test statistic -6.996993  0.0000
Test critical values: 1% level -4.192337

5% level -3.520787
10% level -3.191277

*MacKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(GDP,2)
Method: Least Squares
Date: 02/16/25   Time: 17:46
Sample (adjusted): 2014Q3 2024Q4
Included observations: 42 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.  

D(GDP(-1)) -1.114725 0.159315 -6.996993 0.0000
C -7.390560 4.103746 -1.800930 0.0795

@TREND("2014Q1") 0.360566 0.163554 2.204574 0.0335

R-squared 0.556610     Mean dependent var 0.000000
Adjusted R-squared 0.533872     S.D. dependent var 17.83509
S.E. of regression 12.17665     Akaike info criterion 7.905666
Sum squared resid 5782.558     Schwarz criterion 8.029785
Log likelihood -163.0190     Hannan-Quinn criter. 7.951161
F-statistic 24.47936     Durbin-Watson stat 2.027213
Prob(F-statistic) 0.000000
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ADF LPI LEVEL 1 

 

Null Hypothesis: LPI has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=9)

t-Statistic   Prob.*

Augmented Dickey-Fuller test statistic -2.631670  0.2690
Test critical values: 1% level -4.186481

5% level -3.518090
10% level -3.189732

*MacKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LPI)
Method: Least Squares
Date: 02/16/25   Time: 17:59
Sample (adjusted): 2014Q2 2024Q4
Included observations: 43 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.  

LPI(-1) -0.298059 0.113258 -2.631670 0.0120
C 7.385783 5.706233 1.294336 0.2030

@TREND("2014Q1") 0.029674 0.198426 0.149549 0.8819

R-squared 0.147755     Mean dependent var -0.313953
Adjusted R-squared 0.105143     S.D. dependent var 16.99516
S.E. of regression 16.07689     Akaike info criterion 8.459857
Sum squared resid 10338.66     Schwarz criterion 8.582732
Log likelihood -178.8869     Hannan-Quinn criter. 8.505170
F-statistic 3.467437     Durbin-Watson stat 1.752156
Prob(F-statistic) 0.040859
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ADF LPI 1ST DIFFRENCE 

Null Hypothesis: LPI has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=9)

t-Statistic   Prob.*

Augmented Dickey-Fuller test statistic -2.661083  0.0891
Test critical values: 1% level -3.592462

5% level -2.931404
10% level -2.603944

*MacKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LPI)
Method: Least Squares
Date: 02/16/25   Time: 18:41
Sample (adjusted): 2014Q2 2024Q4
Included observations: 43 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.  

LPI(-1) -0.296482 0.111414 -2.661083 0.0111
C 7.994433 3.951651 2.023061 0.0496

R-squared 0.147279     Mean dependent var -0.313953
Adjusted R-squared 0.126481     S.D. dependent var 16.99516
S.E. of regression 15.88406     Akaike info criterion 8.413905
Sum squared resid 10344.44     Schwarz criterion 8.495821
Log likelihood -178.8990     Hannan-Quinn criter. 8.444113
F-statistic 7.081362     Durbin-Watson stat 1.753750
Prob(F-statistic) 0.011070
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Null Hypothesis: D(LPI) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=9)

t-Statistic   Prob.*

Augmented Dickey-Fuller test statistic -6.326818  0.0000
Test critical values: 1% level -3.596616

5% level -2.933158
10% level -2.604867

*MacKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LPI,2)
Method: Least Squares
Date: 02/16/25   Time: 18:42
Sample (adjusted): 2014Q3 2024Q4
Included observations: 42 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.  

D(LPI(-1)) -1.000358 0.158114 -6.326818 0.0000
C -0.321544 2.687640 -0.119638 0.9054

R-squared 0.500179     Mean dependent var 0.000000
Adjusted R-squared 0.487683     S.D. dependent var 24.33038
S.E. of regression 17.41478     Akaike info criterion 8.598964
Sum squared resid 12130.99     Schwarz criterion 8.681710
Log likelihood -178.5782     Hannan-Quinn criter. 8.629294
F-statistic 40.02863     Durbin-Watson stat 2.000000
Prob(F-statistic) 0.000000



 الملاحق

 
 

219 
 

 

Adf ict 1st level 

 

Null Hypothesis: D(ICT) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=9)

t-Statistic   Prob.*

Augmented Dickey-Fuller test statistic -6.360067  0.0000
Test critical values: 1% level -3.596616

5% level -2.933158
10% level -2.604867

*MacKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(ICT,2)
Method: Least Squares
Date: 02/16/25   Time: 18:57
Sample (adjusted): 2014Q3 2024Q4
Included observations: 42 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.  

D(ICT(-1)) -1.005599 0.158111 -6.360067 0.0000
C 0.823634 1.735491 0.474582 0.6377

R-squared 0.502800     Mean dependent var -1.40E-16
Adjusted R-squared 0.490370     S.D. dependent var 15.71111
S.E. of regression 11.21591     Akaike info criterion 7.718992
Sum squared resid 5031.867     Schwarz criterion 7.801738
Log likelihood -160.0988     Hannan-Quinn criter. 7.749322
F-statistic 40.45046     Durbin-Watson stat 2.000063
Prob(F-statistic) 0.000000
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Null Hypothesis: D(LPI) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=9)

t-Statistic   Prob.*

Augmented Dickey-Fuller test statistic -6.326818  0.0000
Test critical values: 1% level -3.596616

5% level -2.933158
10% level -2.604867

*MacKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LPI,2)
Method: Least Squares
Date: 02/16/25   Time: 18:06
Sample (adjusted): 2014Q3 2024Q4
Included observations: 42 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.  

D(LPI(-1)) -1.000358 0.158114 -6.326818 0.0000
C -0.321544 2.687640 -0.119638 0.9054

R-squared 0.500179     Mean dependent var 0.000000
Adjusted R-squared 0.487683     S.D. dependent var 24.33038
S.E. of regression 17.41478     Akaike info criterion 8.598964
Sum squared resid 12130.99     Schwarz criterion 8.681710
Log likelihood -178.5782     Hannan-Quinn criter. 8.629294
F-statistic 40.02863     Durbin-Watson stat 2.000000
Prob(F-statistic) 0.000000
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Date: 02/16/25   Time: 19:47
Sample (adjusted): 2014Q3 2024Q4
Included observations: 42 after adjustments
Trend assumption: Linear deterministic trend
Series: GDP LPI ICT 
Lags interval (in first differences): 1 to 1

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob.**

None  0.218614  19.38141  29.79707  0.4657
At most 1  0.187201  9.020576  15.49471  0.3635
At most 2  0.007476  0.315165  3.841465  0.5745

 Trace test indicates no cointegration at the 0.05 level
 * denotes rejection of the hypothesis at the 0.05 level
 **MacKinnon-Haug-Michelis (1999) p-values

Unrestricted Cointegration Rank Test (Maximum Eigenvalue)

Hypothesized Max-Eigen 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob.**

None  0.218614  10.36083  21.13162  0.7102
At most 1  0.187201  8.705411  14.26460  0.3115
At most 2  0.007476  0.315165  3.841465  0.5745

 Max-eigenvalue test indicates no cointegration at the 0.05 level
 * denotes rejection of the hypothesis at the 0.05 level
 **MacKinnon-Haug-Michelis (1999) p-values

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

GDP LPI ICT
-0.015332 -0.058860  0.014280
-0.021010 -0.038959  0.072125
 0.028168 -0.024615  0.025716

 Unrestricted Adjustment Coefficients (alpha): 

D(GDP) -0.611493  5.192245 -0.260691
D(LPI)  7.934918  0.319674 -0.045096
D(ICT)  4.658199 -0.401987 -0.383289

1 Cointegrating Equation(s): Log likelihood -460.0058

Normalized cointegrating coefficients (standard error in parentheses)
GDP LPI ICT

 1.000000  3.839145 -0.931399
 (1.41470)  (1.48602)

Adjustment coefficients (standard error in parentheses)
D(GDP)  0.009375

 (0.03132)
D(LPI) -0.121654

 (0.03788)
D(ICT) -0.071417

 (0.02496)

2 Cointegrating Equation(s): Log likelihood -455.6531

Normalized cointegrating coefficients (standard error in parentheses)
GDP LPI ICT

 1.000000  0.000000 -5.769524
 (1.92738)

 0.000000  1.000000  1.260209
 (0.68674)
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Var test 

 

 

Vector Autoregression Estimates
Date: 02/16/25   Time: 20:18
Sample (adjusted): 2014Q3 2024Q4
Included observations: 42 after adjustments
Standard errors in ( ) & t-statistics in [ ]

GDP LPI ICT

GDP(-1) 0.82274251... 0.00578712... 0.01669363...
0.16651585... 0.22165248... 0.14586040...

[ 4.94093] [ 0.02611] [ 0.11445]

GDP(-2) 0.07019784... -0.1354283... -0.0904615...
0.16670975... 0.22191058... 0.14603024...

[ 0.42108] [-0.61028] [-0.61947]

LPI(-1) -0.0458971... 0.76062983... -0.0935919...
0.29015291... 0.38622816... 0.25416090...

[-0.15818] [ 1.96938] [-0.36824]

LPI(-2) -0.1139759... -0.2390228... -0.1554938...
0.29290524... 0.38989185... 0.25657182...

[-0.38912] [-0.61305] [-0.60604]

ICT(-1) 0.08531405... 0.03553248... 0.94525134...
0.44328726... 0.59006826... 0.38829971...

[ 0.19246] [ 0.06022] [ 2.43433]

ICT(-2) 0.27373835... 0.09967300... 0.08241702...
0.44975552... 0.59867829... 0.39396561...

[ 0.60864] [ 0.16649] [ 0.20920]

C 13.8396379... 34.5786004... 21.9036041...
15.1314909... 20.1418208... 13.2545057...

[ 0.91462] [ 1.71676] [ 1.65254]

R-squared 0.86441918... 0.53492779... 0.77064501...
Adj. R-squared 0.84117675... 0.45520113... 0.73132702...
Sum sq. resids 5351.33438... 9481.91605... 4106.06406...
S.E. equation 12.3650826... 16.4594011... 10.8312564...
F-statistic 37.1914359... 6.70952185... 19.6003121...
Log likelihood -161.39148... -173.40433... -155.82898...
Akaike AIC 8.01864200... 8.59068247... 7.75376098...
Schwarz SC 8.30825361... 8.88029407... 8.04337258...
Mean dependent 205.454285... 27.6142857... 38.4380952...
S.D. dependent 31.0270149... 22.2995414... 20.8961771...

Determinant resid covariance (dof adj.) 912183.9258560912
Determinant resid covariance 527884.2163519047
Log likelihood -455.4955324638007
Akaike information criterion 22.69026345065718
Schwarz criterion 23.55909825979886
Number of coefficients 21



 الملاحق

 
 

223 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

-1.5

-1.0

-0.5

0.0

0.5

1.0

1.5

-1 0 1

Inverse Roots of AR Characteristic Polynomial



 الملاحق

 
 

224 
 

Residual normality 

 

 

 

  

 

 

 

 

 

Autocorrelation 

VAR Residual Normality Tests
Orthogonalization: Cholesky (Lutkepohl)
Null Hypothesis: Residuals are multivariate normal
Date: 02/16/25   Time: 21:56
Sample: 2014Q1 2024Q4
Included observations: 42

Component Skewness Chi-sq df Prob.*

1 -1.163391  9.474351 1  0.0021
2  1.017038  7.240559 1  0.0071
3  1.592194  17.74557 1  0.0000

Joint  34.46048 3  0.0000

Component Kurtosis Chi-sq df Prob.

1  7.236723  31.41218 1  0.0000
2  11.07013  113.9721 1  0.0000
3  9.415160  72.01999 1  0.0000

Joint  217.4043 3  0.0000

Component Jarque-Bera df Prob.

1  40.88653 2  0.0000
2  121.2127 2  0.0000
3  89.76556 2  0.0000

Joint  251.8648 6  0.0000

*Approximate p-values do not account for coefficient
        estimation
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Test heteroskidasticity 

 

 

 

Variance decomposition 

VAR Residual Serial Correlation LM Tests
Date: 02/16/25   Time: 22:11
Sample: 2014Q1 2024Q4
Included observations: 42

Null hypothesis: No serial correlation at lag h

Lag LRE* stat df Prob. Rao F-stat df Prob.

1  4.495819  9  0.8759  0.490985 (9, 73.2)  0.8761
2  2.118392  9  0.9895  0.227763 (9, 73.2)  0.9895
3  1.320368  9  0.9983  0.141222 (9, 73.2)  0.9983

Null hypothesis: No serial correlation at lags 1 to h

Lag LRE* stat df Prob. Rao F-stat df Prob.

1  4.495819  9  0.8759  0.490985 (9, 73.2)  0.8761
2  10.64675  18  0.9087  0.570781 (18, 76.9)  0.9099
3  17.10522  27  0.9285  0.597698 (27, 70.7)  0.9315

*Edgeworth expansion corrected likelihood ratio statistic.

VAR Residual Heteroskedasticity Tests (Levels and Squares)
Date: 02/16/25   Time: 22:22
Sample: 2014Q1 2024Q4
Included observations: 42

   Joint test:

Chi-sq df Prob.

 58.29160 72  0.8785

   Individual components:

Dependent R-squared F(12,29) Prob. Chi-sq(12) Prob.

res1*res1  0.121452  0.334084  0.9757  5.100982  0.9545
res2*res2  0.269661  0.892298  0.5644  11.32575  0.5012
res3*res3  0.247535  0.795000  0.6522  10.39647  0.5812
res2*res1  0.495720  2.375646  0.0280  20.82025  0.0531
res3*res1  0.463843  2.090718  0.0515  19.48140  0.0776
res3*res2  0.260506  0.851334  0.6010  10.94125  0.5340
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IRF IMPULSE RESPONSE F 

 Variance Decomposition of GDP:
 Period S.E. GDP LPI ICT

 1  12.36508  100.0000  0.000000  0.000000
 2  16.01024  99.93502  0.002291  0.062693
 3  18.57941  98.56204  0.247290  1.190670
 4  20.63129  95.91786  0.687037  3.395101
 5  22.37989  92.31215  1.122230  6.565621
 6  23.94323  88.05712  1.460488  10.48240
 7  25.39079  83.43641  1.688715  14.87488
 8  26.76190  78.69514  1.824755  19.48011
 9  28.07661  74.02719  1.892564  24.08025
 10  29.34335  69.56984  1.913252  28.51691

 Variance Decomposition of LPI:
 Period S.E. GDP LPI ICT

 1  16.45940  0.255651  99.74435  0.000000
 2  20.89000  0.236344  99.75727  0.006388
 3  22.15681  0.966326  98.91174  0.121937
 4  22.58188  2.374388  97.27212  0.353493
 5  22.82660  4.002438  95.45081  0.546748
 6  23.02004  5.507499  93.85757  0.634929
 7  23.17848  6.759595  92.59394  0.646464
 8  23.30730  7.750060  91.60988  0.640057
 9  23.41395  8.513472  90.82010  0.666428
 10  23.50609  9.092241  90.15001  0.757754

 Variance Decomposition of ICT:
 Period S.E. GDP LPI ICT

 1  10.83126  0.286864  80.89337  18.81977
 2  13.99786  0.207339  78.45660  21.33606
 3  15.37744  0.649167  72.81335  26.53748
 4  16.24899  1.458072  66.78700  31.75493
 5  16.92869  2.309322  61.76489  35.92579
 6  17.47771  3.028629  57.96241  39.00896
 7  17.91502  3.581333  55.16749  41.25118
 8  18.25850  3.989705  53.11648  42.89382
 9  18.52643  4.287247  51.59846  44.11429
 10  18.73512  4.503365  50.46231  45.03433

Cholesky One S.D. (d.f. adjusted) 
Cholesky ordering:  GDP LPI ICT
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 Response of GDP:
 Period GDP LPI ICT

 1  12.36508  0.000000  0.000000
 (1.34914)  (0.00000)  (0.00000)

 2  10.16198  0.076632  0.400873
 (2.33631)  (2.04058)  (2.08337)

 3  9.168938  0.920738  1.987317
 (2.05052)  (2.41802)  (1.78848)

 4  8.248877  1.439008  3.215762
 (2.26346)  (2.85969)  (1.92591)

 5  7.353870  1.642077  4.293398
 (2.53045)  (3.07745)  (2.13825)

 6  6.516014  1.658876  5.216205
 (2.79501)  (3.11552)  (2.37262)

 7  5.752883  1.585671  5.983635
 (3.03989)  (3.08444)  (2.61862)

 8  5.070085  1.477112  6.604480
 (3.25829)  (3.04862)  (2.87245)

 9  4.465347  1.360193  7.092759
 (3.44966)  (3.03108)  (3.13307)

 10  3.932640  1.246884  7.464331
 (3.61685)  (3.03267)  (3.40027)

 Response of LPI:
 Period GDP LPI ICT

 1 -0.832219  16.43835  0.000000
 (2.53812)  (1.79357)  (0.00000)

 2 -0.582065  12.84965  0.166960
 (3.37967)  (3.05572)  (2.77267)

 3 -1.926795  7.088641  0.755476
 (2.50722)  (3.20004)  (2.25988)

 4 -2.713680  3.232529  1.097264
 (2.19549)  (3.29672)  (1.87077)

 5 -2.957511  1.148646  1.022860
 (2.19777)  (2.96274)  (1.83496)

 6 -2.886277  0.147988  0.718175
 (2.16469)  (2.27163)  (1.84686)

 7 -2.670190 -0.285170  0.329318
 (2.07303)  (1.61762)  (1.85272)

 8 -2.405262 -0.446109 -0.062470
 (1.94965)  (1.20836)  (1.86658)

 9 -2.138061 -0.484995 -0.420075
 (1.81362)  (1.01995)  (1.89565)

 10 -1.888373 -0.472990 -0.730358
 (1.67775)  (0.93368)  (1.93790)

 Response of ICT:
 Period GDP LPI ICT

 1 -0.580119  9.741712  4.698790
 (1.67010)  (1.28664)  (0.51268)

 2 -0.264051  7.669869  4.441537
 (2.26119)  (2.08854)  (1.88780)

 3 -1.062449  4.295429  4.576695
 (1.81788)  (2.25848)  (1.62724)

 4 -1.521409  2.039345  4.592430
 (1.74025)  (2.41903)  (1.50076)

 5 -1.663827  0.817662  4.371938
 (1.81575)  (2.34310)  (1.54655)

 6 -1.622808  0.228067  4.025495
 (1.87403)  (2.08091)  (1.61050)

 7 -1.497548 -0.030340  3.637853
 (1.90420)  (1.81948)  (1.67412)

 8 -1.344012 -0.129798  3.255984
 (1.91376)  (1.62171)  (1.74386)

 9 -1.189318 -0.157881  2.901148
 (1.90658)  (1.46624)  (1.82196)

 10 -1.044970 -0.156092  2.580644
 (1.88488)  (1.32663)  (1.90684)

Cholesky One S.D. (d.f. adjusted) 
Cholesky ordering:  GDP LPI ICT
Standard errors: Analytic
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CAUSALITE 

 

Pairwise Granger Causality Tests
Date: 02/17/25   Time: 00:25
Sample: 2014Q1 2024Q4
Lags: 2

 Null Hypothesis: Obs F-Statistic Prob. 

 LPI does not Granger Cause GDP  42  0.42949 0.6540
 GDP does not Granger Cause LPI  0.80133 0.4564

 ICT does not Granger Cause GDP  42  2.82135 0.0724
 GDP does not Granger Cause ICT  0.25167 0.7788

 ICT does not Granger Cause LPI  42  0.06385 0.9382
 LPI does not Granger Cause ICT  1.54630 0.2265


