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Series: Residuals
7- S Sample 2 51
Observations 50

6 | L
Mean 1.46e-10
5 | ] — Median -0.353649
Maximum 8.155559
4 | - - Minimum -11.07557
Std. Dev. 3.900608
34 Skewness -0.242295
Kurtosis 3.121943
Jarque-Bera  0.520203
1 ﬂ T ﬂ Probability 0.770973
L \ —
-8 -6 6 8

-4 -2 0 2 4
e (Kaors 55 03051) NS (5132 w0555 IRl Jaseds s

-12 -10

Breusch-Godfrey Serial Correlation LM Test:

F-statistic 0.672820 Prob. F(2,45) 0.5153
Obs*R-squared 1.451743 Prob. Chi-Square(2) 0.4839
Test Equation:

Dependent Variable: RESID

Method: Least Squares

Date: 09/23/21 Time: 21:41

Sample: 2 51

Included observations: 50

Presample missing value lagged residuals set to zero.

Variable Coefficient Std. Error  t-Statistic Prob.

C -0.710952  2.221825  -0.319985 0.7505

N 0.000211  0.000565  0.373358 0.7106

AR(1) -0.065383  0.495851  -0.131860 0.8957

RESID(-1) 0.161371  0.507684  0.317857 0.7521

RESID(-2) -0.126326  0.292419  -0.432004 0.6678
R-squared 0.029035 Mean dependent var 1.46E-10
Adjusted R-squared -0.057273 S.D. dependent var 3.900608
S.E. of regression ~ 4.010753 Akaike info criterion 5.710475
Sum squared resid ~ 723.8763 Schwarz criterion 5.901677
Log likelihood -137.7619  Hannan-Quinn criter. 5.783286
F-statistic 0.336410 Durbin-Watson stat 1.984240

Prob(F-statistic) 0.851980
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Heteroskedasticity Test: Breusch-Pagan-Godfrey

F-statistic 1.739073  Prob. F(1,48) 0.1935
Obs*R-squared 1.748196  Prob. Chi-Square(1) 0.1861
Scaled explained SS 1.638889  Prob. Chi-Square(1) 0.2005

Test Equation:

Dependent Variable: RESID"2
Method: Least Squares

Date: 09/23/21 Time: 21:50
Sample: 2 51

Included observations: 50

Variable Coefficient Std. Error t-Statistic Prob.

C 5.244452 7.950437 0.659643 0.5126

N 0.002886 0.002189 1.318739 0.1935
R-squared 0.034964 Mean dependent var 14.91045
Adjusted R-squared 0.014859 S.D. dependent var 21.94040
S.E. of regression 21.77678 Akaike info criterion 9.038744
Sum squared resid 22762.95 Schwarz criterion 9.115225
Log likelihood -223.9686 Hannan-Quinn criter. 9.067868
F-statistic 1.739073 Durbin-Watson stat 2.098159
Prob(F-statistic) 0.193514
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Ramsey RESET Test
Equation: FINALEQO1
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Specification: V.C N AR(1)
Omitted Variables: Squares of fitted values

JA}}; 6}%‘ :;;i]’a )‘ J-\db &L@S @\23

Value df Probability
t-statistic 0.234781 46 0.8154
F-statistic 0.055122 (1, 46) 0.8154
Likelihood ratio 0.059880 1 0.8067
F-test summary:
Sum of Sq. df Mean Squares
Test SSR 0.892297 1 0.892297
Restricted SSR 745.5224 47 15.86218
Unrestricted SSR 744.6301 46 16.18761
Unrestricted SSR 744.6301 46 16.18761
LR test summary:
Value df
Restricted LogL -138.4985 47
Unrestricted LogL -138.4685 46
Unrestricted Test Equation:
Dependent Variable: V
Method: Least Squares
Date: 09/23/21 Time: 22:05
Sample: 2 51
Included observations: 50
Convergence achieved after 10 iterations
Variable Coefficient  Std. Error t-Statistic Prob.
C 50.69162 20.85924 2.430176 0.0191
N -0.003585 0.002491 -1.439406 0.1568
FITTED"2 0.001458 0.007271 0.200555 0.8419
AR(1) 0.472743 0.254413 1.858170 0.0696
R-squared 0.709459 Mean dependent var 41.17159
Adjusted R-squared 0.690510 S.D. dependent var 7.232166
S.E. of regression 4.023383 Akaike info criterion 5.698742
Sum squared resid 744.6301 Schwarz criterion 5.851704
Log likelihood -138.4685 Hannan-Quinn criter. 5.756990
F-statistic 37.44174 Durbin-Watson stat 1.860647
Prob(F-statistic) 0.000000
Inverted AR Roots 47

V=62.88127-0.004082N

Nl oy pr sl & Osmils =05 bl L35 3 g
oybol laie S aS spi e eslizal KuK 51 I gl
Gl o (Stmen (55 3L Y 4 S35 Ol s
Gk oS eslinal G S5 51 Olg e s pd e 3, I

AEAN

Je and 0 ga51 ammis

55 8l I (gl ISl O e S5 Sl ,ae 51 S
IVl gl 535 5, I gl l Izl 4 3 45 5550
0o S5 3 ool Ol (il axilsy  Siwer 0K L



VEoY j'.‘.'lL.f‘\Y' oyl g 0052 ¢r)>)£~.~gd\~u m:le—wl.cut.l.\m:

i ey JS sl ite obblae e (B8 s b
e Sl 10 5 S oS /e by (N) e Jsb s
(VAMIY) jaze cpl @ bge b Slalos o)lel llas, il
@3l ams Olea b o 51 el s B bl 51 S5
ey JS 3 e o 6 bsbins I Sk &5 (0,471) o
B ol Lo 40 Oluabl mhav s s Jsb > B
oy JS 215 o) 550 Jsl Jbe 3 s e OLES G
Jsb o3l hlus o B ste (555 1 o J b 55 B
-y K ole woagls (oblae 5 e U s
Oljes & pomme Jsb 3 il dhovy IS sl ize 55 20l 331
b s Jsb 53 4k bl G agie dnly v 0t £0AY

Sl sl fals

ol s Al VAY sde 0l —omss bl (G Jsds
5 s i SIS 51 gl oS das e 0L s
e 2 5 3, 5 g (Sen 3525 I Sl o
ol O S5 51 Olf o 5 25500 25 I Gl o
I3 3 Olabl 5 O S5 Dl she Oga3l 1y 3508
Jsdor 53 G O S5 dalae 3510 5l Jols mls ol
(57.28673) F o)l Jlais .ol odi &l SUIG S
S 5sb Olen A3l o O3 S5 Jbo IS (g lsbias 51 S 30
5 o gt polie edd pasle dodr ol Cend
5 dhoss VEA) 5 G e skd e e
Ol G b plply ol edd 518 Aoy 4TV
oy JS olad Skt G G S5 il 53 S das s
Loge SlLesd 51 Ao WY Ol & e Jsb o add

M:&GJ};\)MJ}JQ):M&L»}C,&ﬂ

CJ\>‘5:0,3J)&.‘L&L,QLP)KH‘_;)}L'J‘_;};J\SQ}‘Jﬁdijldaw;jgww}gdf@bu

V=62.88127-0.004082N

DMJ)jTﬂJ.LAngJ)'\

L dalesr ol buge Co ol (4235 023l 5 Lol an) Sl /YO0 4 1) i Ol V.i)bjléjj; S8

160km

V= 3.25

N=3344

— v=49.23 — 49.23=62.88127-0.004082N

S dzlir 558 J RS o Kaus YYEE Ol a0 (i35 0550 5 Cslo an) Csll Y/Y0 a cl3l woslr w0 Wy s 59,5 fesl o

(S s el YE gl i VS g nl 5338 i Ol e i VITAS el YE (gl 0 xS0 5 s el YOO
Sl 55 5055 olaes YWEA s cblad b1y s Jsb ol Y/V0 0l L Lolss G b o e b il 5 e oS Lagpa st IS sl

Sl sl il e ol LS 5 o 1 s e $LolE Ol aS 55 sl 5,

andlas 5590 O 5 Olej 53 ajin IS Olas= lag s IS 3laas X /Y0 — T= 114V YX ¥/Y0= 00V YVY/0 el

andllae 5,50 O 5 Olej 3 B yae cpiy 8= IS OleX U= 001YVY/0 X A= YT VAV 2]

G5 LSt @3 S ST Bpas tnyn JSXVT

SM 5 Al (63 S JSE T VAYAX Y/¥= VAo (.ijj."s



VEoY j'.‘.'lL.f‘\Y' oyl g 0052 ¢r)>)£~.~gd\~u m:le—wl.cut.l.\m:

asdllas 550 O 5 Ol o3 sdome 55 DDl (55k5 (6,858 & 5l day 5 3 55 G5 ST (65 (0 S 5 b e oy SV

G5 LSt (63 o S M= ) T4 VI VOETVY=YOY OYY/Y, S LS

B oy OIS £ETAETE YYAVAYAS) QTN E 2]

S spiie Vi daly sl 5s el sld ellp S
ol 2 p oDl il Ladgr ST 5 o glaptoc
etr s Ola3 il 5 Sl o815 alS dsaslr
B 53 Bl A Jld Sl g Gae LEaS
S LB Cupds ln 4 e Sb &S 55 e sleiy
50k Jps el S SO dble S sl e
el cls 1y anlllan )50 03 dome 4y (53555 Slago s S

Lled

Alirr S a0 s M o S o)
Dbl b s 5 Ol pae ((Solors (Sl gl (S o @
S S8 @ e (YY) iy (ol zb-
Seism 3 (B 5 Jo Ladsn qren) Ladpn B 5 o>
A4 ke (ST i wolidad (5 e S5 Ly e
s 3l p 5 e Obler 5 el G Sham
S5 T 5> By Jor diadipa slagiepe (1YAA)
Sl 5 oS pige 5 psle o S atin (g 4
led/

S s A Gy s Hle (Sl -
B s dem Gl Sl s s s T4 e
e ol GRes B 5 e ptece 2D s dade
AV=0T Q¢ o5les (YO 0,93 ol ode aolilas

B ey O ol coler 5 e sslenm
et (S e s Ladips B 5 Je glaslele
b s et S el 5 il Lo ] iS
ol (GBS Loy s sbew (LU e 5 Sl (B3
Lgl,erar.:m.:m RGN B W YY) g (2l e

Yio

S S 4o -0
SASE 4 galadl by oLl Sl Rasn Sl Gas
Olnl 53 15 Bpas Ol 2 J8 5 Jom Lo pa (Slaptnn
Geirs Slaasly A3l oo (el S s 250 anllle)
G e JB 5 e Ladps (e 8 4 oS sl 0L
Lol OF o8 @ s a5 o 00 e Ol kS
G S ol DL G S el sl e e RS
wllas 3550 555 A 55 JB 5 Jex diedps wteew 55

BE s ARSI BRSSPI g_ﬁf.ﬁ.d f:l IR N\RF] Ji.ALg L o

GASN w b s OYAY) el el
A S5 bl s Ladss JB 5 e bt
A ojled F Dl oKl o pile Oledllas aslilas Olgio
(sosila Cl’ 5 S deo (aila SIS oS (ol g
St Gl sl 5 bl Csmoler SL1LOTAY) ol
Sl sl Slead 5 Copde dadips JB 5 Je
Slaptan Slos i Aadsa |8 5 Jom lagian
sl ool iodpa J& 5 for

o e s ATAL) g (¥ 5 e (Gl (oS
o oSS e (S5 S O D5 S e s
(S axw s 5 Golens Ol e I

(yay) o (bl s T LS e g0 cdw)la el
Sty B s Jem s Ladips gladlle 58
sl tge (S ad Olas 5 AL ey e S)aS
Ol gy L2l e

Sn s e (OTAA) G okl 5 SLl (asal
slamils S5, bl B 5 Jo ot sl 5 Ll ga gl



VEoY j'.‘.'lL.f‘\Y' oyl g 0052 ¢r)>)£~.~gd\~u m:le—wl.cut.l.\m:

sl s olane e Mol o 0SS oty e Ol
S

Jom i SE s (OYAY) s pms (B ol
Liadpd Sy o Glosle Sl 5 Dbslal , Ladsa &
S S s e

AT ab wslides] BLS (oSl 5 i (sl oS S-
PR 52 Ladgr S 5 Jom Slapters a0 s
aolidas g5 = 35,800 H g (3550 andlas losl> Ll
o ollizif 2l

Gt S0 2 s OYN) Ol (s ek
Cpeid (Leadiga JE 5 Jom Glagionn) [ Jom Ao sa
2 Solers Dlpos pwlige Jo oy slagsld o ] i
Sl

(el S 5 e des (S S ml ply Ol S-
Sl dedga IS gty flBl s sose (1VAY)
tanisl s digs pole ) S5 s blE S5
Slees — Sladls bl s ,p

3 e i 5 s Slede 5 s Mg
g L By Jem o n (TN s slpde
gl et JEs e opd 0 6050 sk 4 g6
S T 5 Sl Olas Ao o S et
SO (B deme (iSle 5 sl sk
JE s Jom Sk, oladl 5 e ca ol
L st 5350 addllae il = k3 5005 b s
L oosled (eslasl gl ko Colidz aslilas

(B3 epem 5 el detlenl 5 ol WST3T (e
2 SR 55 Sl Co slacatle 5 (ITAN) Wl =
Ot St SSIS 5 B 5 Jem dedpn e 2
sl 5 DL Gy plige oS pale ol ol 4S
O Slgzm 3 Ol AL

ool OYA) deme s (o L 5 Lo (i
23 Kadpr 85 e lagtens 8 28 (ool
5 o lige S s S0 JB 5 Je e
Ol S5 5 JE

AR

LS S8 5 e SOk 5 A s s a8 5 Je
Pl Olg (sla ) 5557 (Sl g 5 Solans O pas
5t (eli S el (S s L) el
oml P L e e S35 2S5 05 (WA Lo, s 005
5 S (Ladipn J8 5 o laginn) J8 5 Jom Slods
s e oy el Jlall b (S el g 48 052
A S Sl 3 oo Lo e b S5 S5O

o el bl i L (YA dasl Sl -
btV oysn (el il dnen s alialoss 558 S5
20)-4) (XY

dozs Jo( (Nsr 5 Lo e ((Vsr 5 B o cosl30lan -
b Gy LAty 5 Sl s et [ s e (1YAE)
Ol s Sle Vol o9, sl e wolilas oo O

5 Sl OTAY) e ((old 5 (25 0 (S35 03l 2l -
S Gleslr By Ja dadipr a5 Ses
Pl Olg (sla ) 5557 (Sl g 5 Solans O pas

YY) sl e X5 sl 5 Balallls lBdWe 5 e (B3
Cvo axwy > ERP Ui gn Sbaptans ($3 Shas 56T
Loz JE 5 o Slapts los ptestd B 5 Jo
(Slosl=

3o oy dedps 1B 5 e OYAY) dan (g b
S S (sl 5 Dl (a5l Sislas sl 5
RO

S8 5 ana g ((OVAA) ez b Slal 5 355l o Sos-
St 5 Sd SIS Cupde DLl Cpler e
slotasy Al o LS asler Kadin JB 5 Jax
Lt Lo 5§ S ((Solore Do 43 5
Y87 e Ol 5 desee Ao ¢ o o ool 5lilo 45—
S 5 B s Jem dadpr Glapte Sl eslinal b
et O e OIS s e 53 (S35 slae VT
S tres 5 Sloms Olpas Mol e o S5

Y47 e Ol 5 desee Ao ¢ o dww ool 5lilo 45—
VT 2alS U 0l e OO o s kS (5l
ely Slaskl (SIS Gk 5 COY 5 CO Sl sle



VEoY J.'.‘.'l{:f‘\Y' oyl g 0052 ¢r)>)%db m:le—wl.cut.l.\m:

-Sangmin Lee and Younghoon Kim and Hyungu
Kahng and Soon-Kyo Lee and Seokhyun Chung
and Taesu Cheong and Keeyong Shin and
Jeehyuk Park and Seoung Bum Kim, (2020).
Intelligent traffic control for autonomous vehicle
systems based on machine learning. Expert
Systems with Applications, Vol. 144, 15 April
113074.

-Sergei Korjagin and Pavel Klachek (2017).
Innovative Development of Intelligent.

-R. K. Abushehab, B. K. Abdalhaq, and B.
Sartawi (2014). Genetic vs. particle swarm
optimization techniques for traffic light signals
timing.

-Transport Systems Based on Biocybernetical
Vehicle Control Systems (2017). 12th
International Conference. Organization and
Traffic Safety Management in large cities.
SPbOTSIC-2016, 28-30 September 2016, St.
Petersburg, Russia, Transportation Research
Procedia 20. 326 — 333.

-Susan Grant- Mullera and Mark Usher (2014).
Intelligent Transport Systems: The propensity
for environmental and economic benefITS.
Technological Forecasting and Social Change,
Vol. 82, February, 149-166.

-Xiaomeng Chang, Bi Yu Chen, Qingquan Li,
Xiaohui Cui, Luliang Tang, and Cheng Liu
(2013). Estimating Real-Time Traffic Carbon
Dioxide Emissions Based on Intelligent
Transportation System Technologies. IEEE
Transactions on Intelligent Transportation
Systems. Vol. 14, No. 1, March.

-Xiao Zhengxing and Jiang Qing and Nie Zhe
and Wang Rujing and Zhang Zhengyong and
Huang He and Sun Bingyu and Wang Liusan
and Wei Yuanyuan (2020). Research on
intelligent traffic light control system based on
dynamic Bayesian reasoning. Computers &
Electrical Engineering, Vol. 84, June, 106635.
-Y. Zhao, H. Gao, S. Wang and F. Y. Wang
(2017). A Novel Approach for Traffic Signal
Control: A Recommendation Perspective. IEEE
Intelligent Transportation Systems Magazine,
Vol. 9, No. 3, 127-135.

Yiv

SUE bl 5 Lo deas O gme 5 Lopsgamme (adla-
8 5 Jem s o e 53 s sl s &LLL(ITAT)
Jom Glagts 53 Loz aly 5 S el ) 508 Sl sa
L 5

OTYAQ) Oloyl ¢ SISl e 5 s 3,9 03l o
S Lol S S Dsde Glapts 5 Liadpr JE 5 Jo
Kils Ol Il A s ol gl s Slislar o
Oy dly Sl 3151

-B. McCann (2014). A review of scats operation
and deployment in dublin. In Proceedings of the
19th JCT Traffic Signal Symposium &
Exhibition. JCT Consulting Ltd.

-Lucia JanuSova and Silvia Ci¢mancova (2016).
Improving Safety of Transportation by Using

Intelligent  Transport  Systems.  Procedia
Engineering, Vol. 134, 14-22.
-M. S. 1. Shafik, (2017). Field Evaluation of

Insync Adaptive Traffic Signal Control System
in Multiple Environments Using Multiple
Approaches.

-Matthew J. Barth and Guoyuan Wu  and
Kanok Boriboonsomsin ~ (2015).  Intelligent
Transportation Systems and Greenhouse Gas
Reductions. Renewable Energy Reports,
September 2015, Vol. 2, Issue 3, 90-97.

-Martin Luther Mfenjou, Ado Adamou Abba
Ari, Wahabou Abdou, Franc,ois Spies, Kolyang

(2018). Methodology and trends for an
intelligent transport system in developing
countries.

doi.org/10.1016/j.suscom.2018.08.002

-Priyan Malarvizhi Kumar and Usha Devi G and
Gunasekaran =~ Manogaran  and  Revathi
Sundarasekar and Naveen Chilam kurti and
Ramachandran Varatharajan (2018). Ant colony
optimization algorithm with Internet of Vehicles
for intelligent traffic control system, Computer
Networks. Vol. 144, 24 October, 154-162.



Assessing the Economic Impact of Using ITSs
on Gasoline Consumption in Iran

(Case Study: Karaj-Chalous Axis)

Mohammadreza Samavi, Ph.D. Student, Department of Natural Resources and Environment,
Science and Research Branch, Islamic Azad University, Tehran, Iran.
Mostafa Panahi, Associate Professor, Department of Energy Engineering and Economics,
Science and Research Branch, Islamic Azad University, Tehran, Iran.
Zahra Abedi, Assistant Professor, Department of Environmental Management,
Science and Research Branch, Islamic Azad University, Tehran, Iran.
Majid Ahmadian, Professor, Department of Economic, Tehran University, Tehran, Iran.

E-mail: samaviir@gmail.com

Received: June 2024- Accepted: September 2024

ABSTRACT

The problems and challenges of the transportation business include environmental pollution,
reduced amount and increased cost of energy resources, material and moral harms of increased
accidents, surveillance, and management of suburban transportation, increased wasted time, and
the quick expansion of transportation needs, particularly during rush hour in the metropolises
worldwide today. Progress in public knowledge, better living standards, the increased value of
time, and the introduction of novel sciences and technologies regarding this business have led to
higher expectations. This phenomenon has become a serious threat from one point of view and a
chance for profitable investment from the outlook of marketers and experts. In this respect, the
ITS (intelligent transportation system) has been employed to tackle these problems. Hence, this
study addressed reducing gasoline consumption using the ITS on Iran's Karg-Chalous axis.
The statistical population of the research includes vehicles moving during the eight busy days of
September 2017 from 1 am to 24 pm on the Karg-Chalous axis. Selective sampling was not
performed. The results proved that the ITS decreased the travel time on the Kargj-Chalous axis
and, therefore, the gasoline usage.

Keywords: Intelligent Transportation System, Traffic, Kargj-Chalous Axis
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