P YRR JYWRN all bl 8 2023 e 27 amll 45 alaadl Gadl daals Al
=l (S

1000 J&l ddjhall d&adidl dalisy jaisll
oladcinls 2019 - 1970 djuadll JUs jiii

Crpdd drala — ALaBY) LS ol (NS s lal) cilaal) Gl

A B L3+ ) L) 1 g3SAl) Gl

uailal)

Jia g oy Al adl iy ) (gsetll (gginal) o Al B 4GS 2
Llally asliall o aell (Wl jaag cgalaiY) Llaall Guleall Caasl)
gy (6 SIS Il yshail gatil

Oe WS (30 Glug g & Akl GlSal el Al ) duball s cdaa
G dsas il iy G Al odgl Lnallal) 5eliSH Cas pe Aijlaall Pla
Omy dgu (B padd 1000 JS d8ykl) B80S) bavgie o dflas) AVS @l
DB B Al 238 Jame oy e Aol i) bl Caes Lanail) 03¢0 8L Lo sie
skl 13 Sy Gylall ABEST (gayha jelat Linag LS coaadll 5oLl Gibigivs (1
DA Gl sda okt 1€ (e daaly 5558 clac) o acl baa Wlas Chunia
zl aladiuly dspaal) hball pay o Gl pe dealialy, dadlal) 55l
CuSia aSg

35l — 5oLl — ARIMA 3501 — i) Z86S) — il :Azalidall clals)

145




Laga pladiuly 2019 - 1970 35580 P padd 1000 J<! 48kl ASull) 4S5
Ha Sy

Forecasting the road network density per
1000 people during the period 1970 -
2019 using the Box-Jenkins methodology

Abstract

The road network is indicative of the level of development that the
region has reached. Rather, it represents the sensitive nerve of
economic activity, and the cornerstone of many projects and
development plans and the development of the spatial structure.

This study aimed to study the development of road networks in
Syria and to show the extent of their efficiency through comparison
with international efficiency ratios for this ratio. Where the results
showed that there are statistically significant differences between
the average road density per 1,000 people in Syria and the average
efficiency of this ratio according to the World Bank data, and that
the rate of this ratio is much less than the specific efficiency levels.
We also found a direct development of the road density, and this
development was very weak. Which helps to give a clear idea of
how these networks will develop during the coming period, and to
contribute with those in charge of developing the right plans using
the same models.

Key words: Transport - road density - ARIMA model - efficiency -
prediction.
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Std. Dev. 0.788031
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Kurtosis 6.946531
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Test of Hypothesis: Mean = 14.00000

Sample Mean = 3.229512
Sample Std. Dev. = 0.812562

Method Value Probability,
t-statistic -66.27487 0.0000
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Null Hypothesis: WDI 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 1.260616 0.9999
Test critical values: 1% level -4,170583

5% level -3.510740

10% level -3.185512

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(WDI)

Method: Least Squares

Date: 03/27/22 Time: 23:27

Sample (adjusted): 1971 2016

Included observations: 46 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
WDI(-1) 0.094565 0.075015 1.260616 0.2142
C -0.204860 0.142140 -1.441258 0.1568
@TREND("1970") 0.001135 0.003821 0.296900 0.7680
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Null Hypothesis: WDI has a unitroot
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 2.726899 1.0000
Test critical values: 1% level -3.581152
5% level -2.926622
10% level -2.601424
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(WDI)
Method: Least Squares
Date: 03/27/22 Time: 23:31
Sample (adjusted): 1971 2016
Included observations: 46 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
WDI(-1) 0.113041 0.041454 2.726899 0.0091
C -0.228551 0.116403 -1.963438 0.0559

-EViews galip clajda @ juaal)
pis ¥ Mg %5 disine (ggine vie (grina e abaldll G Jsand) (e Jaadls
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WDI Ayl JLAY 1 gisalll sk 1(5) Jga>

Null Hypothesis: WDI has a unit root
Exogenous: None
Lag Length: O (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic 3.306642 0.9996
Test critical values: 1% level -2.616203
5% level -1.948140
10% level -1.612320

*MacKinnon (1996) one-sided p-values.
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Null Hypothesis: D(WDI) has a unit root
Exogenous: None
Lag Length: O (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -4.514062 0.0000
Test critical values: 1% level -2.617364
5% level -1.948313
10% level -1.612229

*MacKinnon (1996) one-sided p-values.
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Date: 03/28/22 Time: 18:11
Sample (adjusted): 1971 2016
Included observations: 46 after adjustments
Autocorrelation Partial Correlation AC PAC Q-Stat Prob

0.265 0.265 3.4471 0.063
0.130 0.064 4.2958 0.117
0.116 0.073 4.9919 0.172
0.093 0.043 5.4501 0.244
0.008 -0.043 5.4534 0.363
0.154 0.158 6.7663 0.343
0.131 0.056 7.7322 0.357
-0.019 -0.095 7.7526 0.458
-0.047 -0.058 7.8827 0.546
10 -0.135 -0.151 8.9984 0.532
11 0.061 0.165 9.2301 0.601
12 -0.038 -0.074 9.3237 0.675
13 -0.071 -0.081 9.6601 0.721
14 -0.049 -0.002 9.8225 0.775
15 -0.018 0.011 9.8448 0.829
16 -0.258 -0.205 14.746 0.543
17 -0.053 0.074 14.962 0.598
18 0.100 0.123 15.750 0.610
19 -0.059 -0.076 16.038 0.655
20 -0.061 -0.027 16.354 0.694
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Sample: 1971 2016
Included observations: 46

Dependent Variable: D(WDI)
Method: ARMA Maximum Likelihood (OPG - BHHH)
Date: 03/29/22 Time: 01:45

Convergence achieved after 35 iterations
Coefficient covariance computed using outer product of gradients
d.f. adjustment for standard errors & covariance

Variable Coefficient Std. Error t-Statistic Prob.
AR(1) 0.357257 0.077081 4.634804 0.0000

SIGMASQ 0.040550 0.003914 10.36012 0.0000
R-squared -0.003064 Mean dependentvar 0.079526
Adjusted R-squared -0.025861 S.D.dependentvar 0.203285
S.E. of regression 0.205897 Akaike info criterion -0.277408
Sum squared resid 1.865317 Schwarz criterion -0.197902
Log likelihood 8.380395 Hannan-Quinn criter. -0.247625
Durbin-Watson stat 2.049685
Inverted AR Roots .36
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Date: 03/29/22 Time: 01:58
Sample (adjusted): 1971 2016
Q-statistic probabilities adjusted for 1 ARMAterm

Autocorrelation Partial Correlation AC PAC Q-Stat Prob

-0.113 -0.113 0.6302

0.012 -0.001 0.6369 0.425
0.057 0.059 0.8032 0.669
0.065 0.079 1.0241 0.795
-0.085 -0.071 1.4110 0.842
0.133 0.113 2.3892 0.793
0.106 0.131 3.0213 0.806
-0.055 -0.028 3.1953 0.866
0.004 -0.014 3.1961 0.921
-0.167 -0.213 4.9074 0.842
0.140 0.116 6.1389 0.803
-0.041 -0.002 6.2487 0.856
-0.052 -0.081 6.4295 0.893
-0.025 -0.036 6.4710 0.927
0.095 0.071 7.1106 0.930
-0.285 -0.207 13.068 0.597
-0.005 -0.046 13.070 0.668
0.163 0.134 15.164 0.584
-0.089 -0.020 15.814 0.606
-0.027 -0.014 15.878 0.665
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Heteroskedasticity Test:. ARCH

F-statistic 2.930228 Prob. F(1,43) 0.0941
Obs*R-squared 2.870882 Prob. Chi-Square(1) 0.0902

EViews 10 galiy cla e 1 jiaal)

SI(Prob = 0.0941) ,Laa¥) dslasy ddlaa¥) deall G Jeaal) e Lads
Jay pe iy paall Al by o) adaies Y Sl %5 AV (Sgie e
sl aley ks 8 () Dl

< agyhl A AU igall aadial gl Ko 43 daladl mibull G,
Al ) e (uaniy 2023 ple s (adi 1000

Sl yhat) ASuil) ABUS, il @il :(11) oo
14

Forecast: WDIF
12 Actual: WDI
10 Forecast sample: 19702023
Adjusted sample: 1972 2023
8 Included observations: 52
Root Mean Squared Error 1.026404
Mean Absolute Error  0.832441
Mean Abs. Percent Error 29.32153
Theil Inequality Coef. 0.152727
Bias Proportion 0.643556

0 Variance Proportion 0.062487
5 Covariance Proportion 0.293958
i Theil U2 Coefficient 5.758602

Symmetric MAPE 24.24303

—— WDIF —— Actuals +2S.E
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2022 2021 2020 2019 2018 2017

-

5.943  5.864 5.785 5.706 = 5.627  5.548  5.469 = 4dl«l
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