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Extended Abstract

Introduction

In the cities of the third world, due to the
characteristics and chaotic structure resulting
from excessive population growth, it is more
tangible and requires basic and infrastructure
planning from the city managers. During the
past three decades, the city of Rasht, as the
largest urban center in the southern margin of
the Caspian Sea, has witnessed significant
changes in the urban structure and, as a result,
changes in transportation and trip methods.
Changes in communication networks by
expanding and opening new axes in the central
part and changing the disorderly and chaotic
street network of the past into a semi-radial
network, replacing single-unit buildings with
multi-storey buildings, changing the
architectural pattern of buildings, building
residential complexes in Inside and around the
city and the high growth of construction are
considered to be important changes in the urban
structure in Rasht. In addition, like some other
cities in the country, Rasht has faced two
categories of rapid population growth and an
increase in the car ownership rate. Due to the
inappropriate structure of the communication
networks, the traffic tolerance capacity of this
city has now reached the saturation stage, and
the development measures of  the
communication networks are in no way equal to
the rate of increase in automobiles. Therefore,
today the city of Rasht is considered as one of
the metropolises of the country, which is not
separated from this issue due to the increasing
trend of car production and use. In general,
Rasht city has two types of textures that are
completely different from each other in terms of
spatial structure. On the one hand, it has a very
compact and dense texture in the central core
and old neighborhoods of the city, and on the
other hand, it has a completely wide and
heterogeneous texture outside this area. In
each of these two types of urban texture, the
time, cost, length and way of trip of citizens are
different from each other under the influence of
density and the way of replacing land uses.
Therefore, the aim of the current research is to
investigate the internal relationships affecting
individual and spatial factors on the way of
intra-city trip of Rasht. Thus, the main research
question is as follows:

-At what level is the contribution of spatial and
individual factors in determining the way of
intra-city trip of citizens?

Methodology

The method of the present research is
considered to be applied in terms of purpose and
in terms of descriptive-survey data collection.
The statistical population of this research
consists of 21 urban planning and urban
transportation experts. The data collection tool
is in the form of a questionnaire with 31 factors
that have been documented and proposed from
the research background. The items in question
of the research are coded and in the next step,
internal relationships of the effective factors are
identified and determined through the
DEMATEL technique, and finally, by forming a
group decision matrix, a better understanding of
the internal effective factors is created. The
DEMATEL technique is a comprehensive
method for building and analyzing a structural
model of relationships between complex and
multiple factors on the research target variable.
In the DEMATEL technique, quantitative
relationships between multiple factors of a
problem and the effect of each of them on the
other are calculated. In order to determine the
intensity of the direct and indirect influence of
the factors on each other, it is measured. In
order to determine the intensity of the influence
of the elements on each other, it is necessary to
determine how to score the determined
indicators. For this purpose, a questionnaire was
designed and experts' judgments regarding the
severity of the effects of elements on each other
were questioned. In this research, the intensity
of the effects of the elements was ranked from 0
to 4.

DEMATEL's method was first presented by two
researchers named Fontela and Gabos in 1976.
This technique is based on pairwise
comparisons and is a decision-making tool
based on graph theory. This method may
confirm the relationships between variables or
limit the relationships in a developmental and
systematic process. In other words, this
technique determines their influence and
importance numerically by examining the
mutual relationship between the criteria. The
most important feature of DEMATEL's method
is multi-criteria  decision-making and its
performance in creating relationships and
structure between factors. This technique, in
addition to converting causal and normal
relationships into a structural-visual model, is
also able to identify internal dependencies
between factors and make them understandable.

Results and discussion
The results of the classification of individual
and spatial factors in the way of intra-city trips
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have shown that factors C4, C6, C9, C10, C11,
and C13 require a high level of concentration
compared to factors C1, C2, C3, C5, C7, C8,
C12, C14. The factors of the first group interact
a lot with other factors and are more important.
Also, in this group, which is also called the
cause group, the factors of accessibility are the
most important factors according to the travel
costs and the distance between the stations,
respectively. In the other group, the effect
group, the least important factor compared to
other factors is the accessibility according to the
distance from the city center. Identifying and
classifying these factors can be effective in
making decisions and taking executive action to
improve the process of intra-city trips by
determining the impact of a decision on other
parts. Also, with these categories, it is possible
to recognize implementation measures with
similar and overlapping results and use them for
better decision-making.

Also, according to the results obtained from the
DEMATEL technique, accessibility according
to travel costs (1.695), the distance between
stations (1.549), accessibility according to
distance from the city center (0.628),
accessibility according to traffic (0.254), the
degree of willingness to use public
transportation (0.166), the distance between
home and important urban service-commercial
centers (0.123) have been the most influential
indicators in the evaluation of intra-city trip
methods in Rasht city.

Conclusion

The introduction of automobiles into urban
communities, along with facilitating and
increasing the speed of travel, has led to the
development of urban spaces, the construction
of various uses, and the construction of roads
and communication networks as the main
structure of the city. Willingly or not, this
development has led to an increase in demand
and the amount of travel. In cases where it is not
accompanied by development control and
management policies, it has intensified the
superficial expansion of the city. The current
research aims to investigate the internal
relationships affecting individual and spatial
factors on the way of intra-city trips of Rasht.
The main results of the research show that, in
general, individual and spatial factors play a
role in various travel goals, each with a different
but effective contribution. In the meantime, the
accessibility is more pronounced according to
the distance from the city center as an effective
spatial index. However, in this regard, it is
impossible to ignore the influence of public

transportation system performance factors such
as the distance between stations and the degree
of willingness to use public transportation for
other trip purposes.

Based on the results of this research and
consistent with the results of other ones, it is
important to pay attention to the environmental
characteristics  effective in trip behavior,
including the wurban structure and form
(compaction, dispersion, etc.) and the level of
urbanization (city center, growth center, urban
suburbs). The spatial structure of cities has a
significant impact on the way of intra-city trips
in such a way that dense structures with a more
compact distribution of population and activity
in the urban space and, as a result of the relative
reduction of distances, provide grounds for the
establishment of travel methods and pedestrian
access, which is valid for dispersed structures.
According to the results, the residents of the
outer and middle areas were more inclined to
use private cars in their trip methods. The high
dependence on personal cars in intra-city trips
significantly differs from urban areas in outer
areas further away from the center of work and
activity. As aresult, the excessive use of private
cars in Rasht city is caused by the weakness of
the spatial organization of the city and its main
functions at the neighborhood level. In addition
to that, the sprawl shape of the city, along with
the weakness of financial interests and technical
facilities, has affected the behavior of citizens in
a long-term process. Furthermore, it has
changed the transportation culture and traffic
behavior of the people.

Funding
There is no funding support.

Authors’ Contribution

All of the authors approved thecontent of the
manuscript and agreed on all aspects of the
work.

Conflict of Interest
Authors declared no conflict of interest.

Acknowledgments
We are grateful to all the scientific consultants
of this paper.



Al ygmid adino

2476-61513 59 53 LG
Journal Homepage: www.jscity.ir

S99 shw Ogai 3 (ILAS 9505 Jolgs paw (ol jwo (U )

iy ya 389 590 axdliane

e e ) jpaeme plo

Email: s.mohammadpour@guilan.ac.ir . |l «cusy M3 oKl (jin 5 (5 5laxe 0SS ¢ g5l yod 05,5 ¢ J gfaano 0Miang5 =)
Oyl ey (S oKy (i g (g lome 0aSil ¢y 09,5 =Y

LRV

sl olul o wyiwd 9 bl lbauia il oy s 4 yew calise slogus
9 Ledld @ cwpiod iy o ) aglal yhw bz g 039 b o (slol g (o3lal
590 bulgy wyp psls Limgh a8 e b b el G w ]y ol woleas
POl Gigd gy Cusl Cudy b (S D019y Y 09 i (2LB5 9 (93,8 Jelgs IS )
Ban gy 00 lad & hile —(hrog loodls (5slaan il g g2, Bun Ll |
SR o 0965 31 225 5 (638 belgs p IS 51 (S9)d Lallgy (g pSl> Singh
Jig o> 5 606 5320000 (83 5 )8 YV 1) Gty ol ()lo] amsle il ey o
Jote 51 a8 Jole ¥V b aslitioyy B 55 aodls (gpolaen Hlpl imd oSSl (o s
239088 GHSAS imgly Jlgw 3)90 (SosS Canl oidigslas g (gilodiine Gimgh dlndny
b oleys 5 oms 0ndololid S50 Jolge (9> baly) Jiond ST o)k I dls e
P9 Soml (9905 Fpe Jelse 3)90 )3 (syite COUS (29)S (65 maenal pu ple eSS
lbansn 4 dgi b awyiwd lise a5 ol L Jresd S5 5 ool cownday gl Cpiocen
2 Sy 5 dleold 4y dorgi b soytond hise (V/OFA) laolSiu) oo alols (1/590) i
JBgdox 5 odlatal > hiled Gl (+/VOF) S5 & dagi b opiod olie o +/FYA)
dadysbots (+/WWY) b e $)m Slesd STpe g Jrie o abols (+/VFF) (cages

Slodgy by e (S B9 ims Soged 23 53 S aSLE (3535 5

o wleWb!

(gl B3l
028 5 ()8 i o

A9 i

s Sl
DEMATEL .3,

by & ,b
VLYV
W85k &b
VLV /Y/YY
iy U
VE Y/ EVY
b &,
AEX2 JRY-TRRY
Q0-Y+4 . a0

RS 153y90 dalllae (6 eB0g)d s 05 3> (2ldd 5 63,8 Julse e (e (i (VFT) oo g g2 4 5 b ppee 1L
A0V (V) £ lul b dlo iy

http://doi.org/10.22034/JSC.2023.309752.1554

Ol e siytaliyp g Ldlyia ool 2 padls



http://www.jscity.ir/
http://doi.org/10.22034/JSC.2023.309752.1554
http://doi.org/10.22034/JSC.2023.309752.1554
https://orcid.org/0000-0002-9322-6441
https://orcid.org/0000-0002-5496-2542

VLY sl oF Bylond (1290 ¢ Hlugly soend dlimo "

dodko
Ol 5By JBgdes dliws Glul oSN oy0tn sOEl iske S S 0jsye!
2> Spude gl alopw LSS cage aScnl p ogMe s JBg o> slpiunw slp 63 p8l) 52)2eb
M sl (35 5 005 K00S0 L s ) 6y B 5ol 5 Sinlonl sl 5 g o dnsls sbcdluyy
— olail byl 4 asg L.V YAV ols) g dusa) S sbul S0 @ i ) Jlas! (o 1) glosyas
OO 5S g dnwgd Gl S alop 5 rpaeln ) canlio Copde H955m da g SN Jatecin g (sloi
Sl g S5 5l Gl oMt o ] e 5 ot JBses )3 (ol b (sages JBg s (slaptu
s cwolio 3, Slas &yao j> (Hamadneh & Esztergar-Kiss, 2022:2) cuily sl oo
JBgJos BaSoslatal I dlodas isu dagiusw ool ()l jude gienld) poogMe (sogee Sy Jox
Ol ol 5l (GBU (e )l 5 aSiS 5 dgrge (Sl b dbwsn 5l winles Gl ol 4 58 el
(so90s Sy o> i o) Lwli8l ces (Aloulou, 2018; Ding & Zhang, 2016:788) il saly
Jilos <8 sxsplo; Al g 5290 gagas Sy don 4Sud (silogs 5 ST e 5| LSS slacisy
3o 9 p3 (oot 395 Cuple y 318 4 Sy AT ) 3925 YU byl b oy Jiig dos jl oolisul 5 4lis
Sodled ool gyt 5 e (FY AT (ot 5 o llsie) B oses JBs e i
So ) ol @loss g lacdled 4 o pwd <y s 50 bkl yaw by g 0dg b o slanl ¢ (odlasl
OMg ey JLBy o (0 &S Jaoxe sla S 5l (S, (Jaberet et al, 2022:690) 15’ o Jis 0155 (ol
5 o8 il oo D539 4 (oobatdl g Lolain] rmb (cbii]d ) o, )lS g el lad mjs ) 4 b
Ye & Titheridge, ) w0 (o8l i85 gy obols ogud > cudy cpb g o USG5 1) e cdb

G Jgde> g Bl ) S50 038 ey layiie il e 5 plold plaie b dngh 55 V1Y)
(B0 CutsS s gt s Cute (5)I05 5151 S uls gyl SYolee Jae ) edlatel b € 500 950
Saasy oy b dmoy )0 (WAA) 0ld g (alsaS el ()18, blad y coldy 5 (656550 0dd Spd b))
L gl 1oed 1053590 alllae fstuysi (Sl geB NS 53 Sl (S5 ()l slagyb sauplej sloogeds
ool sl anad; el s 5 (295 Slulie lul g (ANP) (glaSid Llos (og) 1 ealii]
5 sS4y /T Jloy iy b Sl o515 gyl cad lagsl (sl oad angley o)l o s
I8 ey 5 ped laasy ) /YO 5 <IVE Jloy slags b ciy 4 Ledsr (2)les 5 <l o)l slaogsd
2 Wyzgd J odlitel (slaokiylail g ggde (wy olyie b lingly 3 (W) (b g Slabo i)
CrY o )S) 5 (Stumod il aiilo ()bl (slayoil b (ool o (63,90 adllas) (69 g do
Jelse LS 5 Sl g (63,5 Clumgas ) oS 55 (6,8 51 oimd ol ¢yting gl 0z 5,5 o )50
Caypde i s b aidgh ;0 VF+Y) har o Sb3 . cuwl a5 200 5l odlaiwl 4 blod p (S53u8 5 (oS
Ot OIS 4 diuly a5y Slasbyy Sl edliul b (ol el addlandyge) (530 Sl 53 yhe Lo
23 9k Sollunl 4 (gwptod Wm0 U by | ol @l bl dde Hlan Sl (SS9 0gme)S)



av o (S Re(39)3 s Dgmis 4D (LD g (6358 JolgE mew (i (U3l ] 92 50 9 y9r00x0

S5 Jele 93 9 009 (ored slajhe S, b LUl yieS ghly /T cenl copd by BN
Al go SR o YlB) )3 Coodl oyt </OF Cunl copo b 4yl S h0 4 g yind 9 S0 s )
fole) (Bl 2509 b xedn slasie by (o> lsie b (phagh 3 (WRA) ohlSen 5 of; e
oo 48 dmd o olis gl (slaaly 5 o blos gults < gl slacuo B b (63,8 slacydgioes | (5dy sl
g s 8l )3 (labe (1 (gla Shy (18 Ll sanl Cudgie £95 dw o (slaysio I (AL Hhu
- ol g b i Jobo )3 S S Jele o Fae ;e 35 0 ) aliols oS (5y9bdy sl (63,8 Jalse 5l 5SS
5 )b sl (6515 gl ojluil cmia aile Jolge (S cd) o el ()l ©yg0d 42 STl p ogde
5395 33 ine (225 o Jaa > CuasBly po sl 4l b sk Jobo 3 lacs S g5

Camex 3jlohn 13 5l Jols widl Jlslo 5 o Shy & 4255 b pgw plez b jged 3 als ool ot 0l 9
o Cudy e 4135 ans dw (bl oo g0 Glpte ow Sl ) (2lupj g el syaln g 035 Fwgele
Ol Jbs & g s pned 3l 1> (e B et ol )5 (shyd g bl 0 (S 4d 30 (PSR Glea
23 Ak sbyoe (3985 5 A Bo)b ) (bl ladSud Gl sl 03g jaw 0ged g JigJe> )3
3195 Glaplailo (L3l (olad doy 4 4 IS wad] 5 ol o SULS b Jas g 3550 sy
9 R Goelm 9 B 53 (G slageime Calu daplaitle (gilane (6581 Ol ddbrix Sl L
Llar cudy b ogMedy WWigh o guine Cudy 5D G Lo SlidS wre 3)le Sl ilepleils DL L)
@ a9 b Gl odg 99y ol CaSllo 55 (il Bl g Cumon @y 8y dgile 93 L )5S slo el 1,503 (S
Gl g ol oy gludl al> oy 9iST 0l Sl g pdpers Cud)b (bl sbaaSid culiel s Lo
Olgieas 55 Cudy e 03950l 9300l WS b el Smesi] Sl Sial b snggmay (bolo)l (slaeSed anwg
b g9o90 nl 5l egpgs jl okl g g (il38l L9y 4 a2y b &5l gilae 5508 lo B S 5l (S
il iS5 Sglite MelS il g5 95 b o plad Hile bbdjl cudy b (S oS 0 Cans
L bl 53 ik 1 g 0392 e (o8 Moxe 9 (535 yo A 53 STk 5 0388 sl (Bl > B LSS
s 358 o8 (s 8l g g3 ol 3 Sopm 53 canl ogame l g > (Sl g 03528 MalS
ol Sglite 1035 b Mg by 095 g Job cainir (oloj (ol lasn) il oS g STy
Sy e (5 B 1933y 098 3 (2UdS 9 (633 Jaloe o IS S (G930 Lallyy (wyp pSle Simg Bun gl
Sy 0ged [y > (938 9 (2ldd Jelos whe il Cjgocn piagh (el I elel cnl p el
Sl (rlaw da )3 g b (6 eB9)

S Fle
By g il (aoecun; Jluo @ Cons gl Oglite ()55 g 3,8 Oglite wasud la Shy
J )3 (s Ml )3 (63,8 o (slagSl g oyl e 3,138 oo 5L o] shes )y o o> 9 29500
oIl g Aalgcdy sl syt Glejse @bl (s)gige paw GIB lar slapred Sl 53 Canl yuis
sl L5l & Sl o) 5 ok (ZhaN et al, 2016:57) ol (508 g o> Casmry ,Sol COs L]
4l log caslle el a5 cunl oadooly s 505 (9w jl 39290 (ogas JEg e Clodd (il CotsS 9 gus



VLY sl oF Bylond (1290 ¢ Hlugly soend dlimo A

Atslu o zokaw 0 S 3)lge s ¢ wlwl Jdo G L(VF VY (e g odl5e) dad 0 9y095 I eolaiul g
Gaes Shil 5l (Sl 03b8l 3] dnwg Jleyd claygdS j3 andiS slaand &S ol boyd 4> ki
u.»l..a.‘? Axwgl g u_?.\j\); ‘UJ.»lb- A L» g,\.l.d &S ol odg Ltb).Q(.» USJ)..S o)L\.»‘ u}):.u.«f 41.th 3D (S i
S8 il 8l el 08 argiay (ool olad glayliile (Zhong et al, 2017:439) >4 0 (asuie 0Ty,
A o S ly .\Ab&é) sl 9398 0 )8 oo g (S; Jore dile e 51 eolawl calisee (glaclad o
i j)aS ol Lbie L parde S (eppd bdb il usl s lBel Mol o a5l ST e e
S e adlate So > Clld il (slao Sy sladign 9 (2lad S o sl )8 9 (SSdsiee
Oeed podie (pl (g piwse S ) (Paredes et al, 2017:782) 544 o odliiwl i dilaie S L
Oeme 5 S g (SU) e 5 e aile (Sl )8 e glaclld @jg g oS 5 oS S
4SS o bl |y i 4l 03wt (emer Cdlue sl b ol Sl oS5 g9 o o dlold S8
b s g sl clls Gbl aw dais ¢ e iw (ulS)8 g Gan dles I Lilise sladis ;5 cul (Koo
kb ol clagSl 5 2,0 Hkble e Sgw (JAIN & Tiwari, 2019:47) 555 (¢ ,Sojl 5 ssnlie i
Ol daly cnl S o o el s o )3 298 JiloS g edalitie Sl ilisie sl ol 55 Wl e
s e dibaie S L (s ed blie yylre Sy I (slaSid o & 38 oanliie dalged, wlisy by lyiea
yobdy yiw bbdniS ¢ oSl S v o olad il b ol (Spinney et al, 2018:256) uns o
] 39350 jlan delgdy (slagSIl g lad sla)lisle I Lo Syo )l o pd JSB p es U Comen @i
S e adlate Sy 5> JUI L Cumer (anad S G plgis Ol ) 09 (5 etz (U8 Bl S
adlae ol o 0Bngy sl (Ye & Titheridge, 2017:537) 5,8 sanlive (s (g5, 5kos aiaie Sy
2 ey ol ol 3 05 o Jlnll S (o0 w3 e i Glon )3 1) jglxe 3SThe (o 53 (63,8 o)
ealld cpl a dtuly (JoSune Cumon @58 &1 (530S Hlon a2y 45 3 oo (LS (o3latdl (laclld cunades
skl Glaal dan gl Canl (Sen (4 x0ay9)d olido 0 (D5 (855 e N> Ly wyyad cpl 4 dxg by
> Slllas 51 (B o> et 4 ol i I 518 ja (o)l (g I Cumno oA ol 094 AL Sk
Olpsds (g olad sl .(Oﬁa & Oiia, 2015:367) LS oo Julodady o0 seb NS led > ()1 dogs g
g S 3 peile (e )L S oS3 el Sl 3 1) (3Sdes 5 (BLS CSu) porde 93 48 psrde Sy
S S iy (VI gpm) WS (o uSate e 350 5> Jeliio 5 (oolatll slacalld ad 35505 L 1) 650
drogs (380 camd o )15 b ot ) pho Sl Juols s ytand o sl i 3y 5 oo Jolse | o e s
ool 2 &S e olule 5 S BJIS 16 Jhe Jgbo )3 Wig e dplye b JBgdes ol | &
slopyd 425> 5 )1 o b e b )3 08 o JSB g Jen slacSlu ) (sly Al i g Cod il
& 4545 b .(Bukhsh et al, 2019:37) 5,91 o 3939 4 4,LSG  Jiig Jo w9 oldd jlidbo b cglice (¢ o

oolol ol ) e (Sbls 8y 1 ol 58 o) S £oN s pd laclad Cigline Lad Cusbge



44 o (S Re(39)3 s Dgmis 4D (LD g (6358 JolgE mew (i (U3l ] 92 50 9 y9r00x0

2 Mg g b oSl (o8 a8 b (S0 g daculd § SISl & 3y (o iwd g 5 Ulgs
Gl 6 5 aST L s olad jksle calis (ol pls (Muniz & Garcia-Lopez, 2019) wb o Las
b @3l Sgmnl (ol 1 e slaylSigils g Slosd 4y lig e (s iod Cgres g 518 (guoyr b a5 e
g s Job lawgio Liolisl Gl oU5L ccdel dajpdd jo adis byl I 00iuS ooliwl ((Esson et al, 2016:184)
Cromw & ¢( Py g (9,800 3 UGl 1y sl cdld gl g 5 (scdld b Laspo (sl jus 0358 (2al3)
o e 5 Sl (I b a5 5 03,28 i jlslo iz 3 lod 13555 pe5 (53068 dng> slaglSe
Go9yd i GhynS & SaS L g adl bl dio 5 lgn (Sogll (g5l coolad] cloayjo Jiig o> sl 003
Abane, ) w3 o sl 1) (Suj e CuiS 5 Cladd 4y (o yied Sgpes mab S Se 3 50 Blate
b J8gdes Lol pials 2ymly &5 2yl cnl p JBgdes 5 3L 628 lpyabp I (S (20113315
(o) S S Shy 95 osil Slajls alig cus Wi JBse> 5 (S Gl ity (Salen
s Sl L Al )3 (coten 5 008 9 LIl oo e )b e £33 )5 oS 5 o515 Al
w515 Ll 58l bl 35 pa w00y 5 wS1ste (b slapy o (ZNA0, 2010:238) syl sk sao5 b
5 LB Lol o cunl (gogos Jiig Jox Gl &) g ojpslaionia slajin (g5l &5 balise ()5 dnugs
9 Solgwdd 293 (59,00 sl p3Y Ll sl g b jis Cdlus il &) g5 b 9 o (6 3065 (S j CSlune
jlodlatl 4 jlo conis )y b oo Gl g ed s plrals )3 S ho (sloged s (o90s JBgder (yrizren
2 (Wgdise ol odlitel & 25U shw (gl jue (9 (Yol S 4 &S 9058 05194) (65590 4l Lol
Ol (gl s yid g 9 JBgJa> Cundy 9y Ol o) 2 0 5 Bl (xS ein i
el Hlanl ) o0 sy oolaBl odyjn ) padpo g JBgte> I AU e o Sl
Y 0o Aigo) 40 ABB)S Oy Olddss | 0yee > 4 ) o)jless Jgd» sl ,> (Hauber et al, 2016:302)
Silwdiins glysar Jodo cnl @bl )3 o5 conl odo)lsl (o ey jd (2lad 5 (938 Jolss 5 (5480095

Do oo odlitnl LEagh 1D (awypdyse sl yasli

s 05 sl pa3ls Y Jod

" o3l »; et ls
@iz W (S DB 5 (008 599> CuSllo
o g G YW )Sen S g Ay o
WAY () en g s € V¥R Cehgyd (ool ase laidl Jolgs
Choi, 2018; Birago et al, s sy 3a & dogi b L yiwd e
2017, Bates, 2000
> IV ()L DB g (008 b 3 yo il alold 4 dog b o jiod (s
WA e 5 SR pree S Sloss STy 5 Jjie oy ol
Perschon, 2011; ZNONG €t sy s e «oisy dibais 4w bl s Cigflos Jma 2128 o
al, 2017; Viji et al, 2013;
Abane, 2011
9 Oy DY (g US55 o 5 (008 b jpue (1392 uslio
WAY (e Sl i b (i e s 3,Slas
Viji et al, 2013; Esson et leolSisl oo ol g5

al, 2016; Jain & Tiwari,
2019

oges JBigJes l osliul 53 bles (ojee




‘i’YOMb4Y3)M513)9b‘)‘%b)w412w Yoo

s YA (LS 0l 5 g 0B wasud 9)d¢5 3l odlaiwl 4y bles 50

WA ol 9 A 3550 j) Alold 4y a2 g5 b g piod (e
Paulssen et al, 2014; Zhao, el gpdss (hedy) g 909 Sl ool
2010

& (geddMe

Olyisdr joiS SRS > (GreBi9 e 0ged D (2lad 5 (38 Jelge il ol Ll 4oy

5 Ol )9dS RSN Sl e > elel Gl el b hpaely 3 porde S

Sk ol 1B St JBg oo ilise ggbhaw )3 (predig)d slajie gohaw Gl sl A ) lelid )l
S wol )3 b o b NS UL JBg Jos gm0 sl |y slaine oyl aslsn

axllaod y90 B39a0
aaBd Vg > YV 5 (Byd Job sl YO 9 4o YO g an )0 ¥A o 63905 50 (IS aSls 350 > iy jois
3 g pled pise 4 Jlad e cpl ol [ VoV dgas o] Colue .l sxigdly Jed o,e 4l Yo g
9 OldazsS i & 35 jlg Cld (e el g 1pd drego & )8 1 gl Gl el 5 G lns 4 Cgix
Care 5l duoyd IV 290 5 jlia FYARAD Cumex L WWAQ Jlo (glosdyw 0 o () 2290 o0 Dgime [
907 by g 4l g Gl (b dbB 0 555 g gl plgiedr cud ul 03l polatl a@ 4 ) il
Ol )l = (ool 3530 9 33 518 (638 Ggrken VBB (e 03) 53 5508 Syh slapeed (S plyiea

ORI N9,

Ban gy 0 sleid 4 odlow —imog sloodly (gyglaen Hai 5l g (63,8 Ban il sl imgg i,
dnoly sl Cudy b S pB9)0 hw 09d g (2UdS 9 (63,8 Jelse 0 IS SS9y bl gy pSl> SimgR
looaly (g yglaan 3l wtimdpo JSits (s 0d JBg o> 5 686 Seling o5y 51 )8 YV 1y il cnl s)lel
Il 3390 SloasS Cuwl osdgylae 5 (gilwditune Gimgly dledey Joia 51 &5 Jole ¥V b dolidisy B 5
Colod)d g e 0dd plulid Jhe Jelge (S9y0 baily) Jiend SST 5y5b jlam dls o 55 g 00l (5 1508 img
Sy Sy SUSS g 00 dbml (S955 She Jelgs 3590 )0 gyt LD (295 (535 prena L ple JSiS L
OBgR Ba pile p dale g odmy Jeloe m bily) )3l Jae G Ldodiga o5 g cale sl zel> 3,
dalra (6)503 2 ol ) o ym 3 g dlis S B0 Jalge o o8 Ly Jiend SiSS p adl e
B O s platons 293 oo ohmins NSy 1 Jolge einn i 5 s B SD e lateny 2530
5 hb lasliduny jshaio (pdy 335 asele odd el Sl ajliel 050wl p3Y R0, ol
rolie p3b Oud agh cnl 3 b @l Sl 3y90 JS0uSs p polic Wb Cadl Cons (58 sla o b
28,5518 Jlaw 3590 ¥ U yauo 51 adjlitel LB o

ool S5l Al BIAYE b )3 ogls g Misgd slapl 4 ) Kidagsy 93 bawgs Jb ol Jieed (09
oo Lslgy oMUl Conl (pSaa 29 el ol SIS (6095 (Slise 2 (s pSmmnas s)l3l 31 g (295 (slodumlio
O blie bl (o) b SGSS ol 000 ledy il diopllss g (glanwgs £9)S5 5 bl 0aiiS 39000 |y oy



AR} o (G JReI(9950 yhow Bgaud )3 (LD g (63,8 Jolgs moew (yl3u0 (U351 ] 92 40 9 jgretx0

S oS < Jiod gy 4adld (ke M e patitie (s330 Sl ©yp0a 1) gl Cusal g p5b el
4 Jgoo g e bailg) s 1 ogMle SSS pl el Jolge o Sl g Ll sl o 1 5Slas 5 0 linoiz
5 ¢58) 35 w8 B 1) bapl 5 (lolis 53 1) Jelgs (i (395 sla Sy sl 3B gy =)l Lo Joo S
5 ol Slai (gpglaen Jolre s & ol oy maea sl 5 (S Jlans (o (WY o] Kan
o ple gzl 4 achl )3 5 D il (3,5 Jloyi g adgl drslone 4y tpgd dloso 13 g ¢ ilo (ke drslne
5 bl laie oo a5 T Guple Jl g 5 sl ] e dlre @ 5 @iy 9 oz doye T S dlal)

Wi ol 3 3 Lalyy b 505 0k, S3 slpe oS el o Jslas 5 e dlaly g0 Sy bl 4 Calei

Z e 5:5he dpulme g (lgSonly Sl (gyglaer 1) al> o
m
1
— k
i=1

D il 0355 adloy g adgl dnalone V dl o

D=A+xZ
[dij]nxn = A[Zij]nxn
1 1
A= Min 5 . 5
max1_<1_<n]—.n = 1[Zij] max1_<L_<n]—.n = 1[Zij]

limy,_..(D +D™) = {0}nxn
T JS dlaly L yilo ]yl 3 als o
T = limy,_,..(D + D* + ---D™)

oc

=z=1pi

m
Z=D1+D2+---Dm
m

T=D(U+D*+D*+--+D™1)
T=D(U-D)*(I-D)I+D*+D*+--+D™m1)
T=D(I-D)*(I—D™)
T=D(-D)™?*

T ple Jl g 5 sl 5l ggeome dploe :F al> o
r =[rnxl = (Z i" = 1T;j)nx1

c=|cj]tan = (Z "= 1Tij) 1xn

(0) w5l Hlade quais :0 als o

Yit=1Yi" = 1{tij}
N

oc =

Jokee g cds abayly Jlagas Sy il 5 dloyo



VEOY il oF Bylows 15493 ¢ sl ppeed dlno V¥

sl

b 5l piean laadld Jdodad o (3udod )3 odlatulyyge sl by g Cunle 4 arg b S ol
ol 5l 500 L DEMATEL Sss jl g ad 4l (650680190 yduw 0908 Jelge (s3as) & Jrowd (b
b5 i ol Mo Cand 4 ode il O ygods polie blie ()38 ,80 5 o pi sl il (5
OBy Gl 4 g b )RS ) 2 (Y Joi2) rB09s s ogd 3 (2ldd g (638 belgs wre (i
o yle O,g_] el ¥ Jod> i 4 5,5 ol las LSV ¥ W 51 Jeols owyile e Ll o4 yasudie
5 428 cwlia plgie )8 tul endans S a5 0 LSy Gig b & cusl (ygly B8 Sl I reos
85 s ) 5y s gl |y e (g O 4 5l S e (S0

B due S 1iSle O a0 Jolgs Cusea )l g Cuodl 390 40 8 pi 5l oaidd ] Ol s Y Jgus
D Al A2 A3 A5 A6 A8 A9 A0  All  Al12 Al13 Al4 Al5 Al6

Al . VIA+Y Y YIYY NEY e [AeN I8 VA0 VIY-Y V2 SEY Ny eJAY Y eed
A2 /A . VEY VYD V¥ YRy VA AN YAz Yii VAR SR V7 27 N TP Vg
A3 vy A . YIE NS NAY XYY /EeY Y \VACA N V] 27 SRR VA 2% SR 720 SN V/ 2
A5 Ve VFed o VYWY . NI YIY \VZRS S 74 2T SR V28 ¢ -5 VY NEY VA VA
AB /ey AN Yy sy . 7 N VRO Y 25 S VRS W V/ 0¥ ) Y YIY-Y e /fed oA
A8 VA NYSd VA NF Ve . VE VA VAY YIYY YYD YISY AN /Y
A9 JFy AEY NEY VY VAY A/FY . VAN SEY NN eJAd MASY VY sy
ALO0  ¥/¥ed VYSY VA VAY Y[eed NVESY e JANY S Yy Vis VASY YD \

All \ V2T MY\ SERYA & ¢ -/ YIY-0  NYeY V/YeN . <JAN Y YIEY O AYed el5eN
AL2 N ey Ve \IY VEY YN VA0 VN \ . Y2 WY S N VRPN V7 ¥ ¢
AL3 VY VYD Y VYN NYY VEe /50 /A V/E-0 VA~ . N4 Vg NEeY
Ald VA NAY XN N0 VAY VXY oY VEY YY) VEY VY . VAN YIYeY

ALS sy VY B NAY Vb VA \V4 AARI VAR L7225 SR VRO SRRV 23 . N4
Al6  \/ees N ed /5 V¥ VY0 VAeD VAR \/¥ Y/e-¥ VAR VIASY NV Y/

o[+Y-¥AY0a=

A il dleg @ Jodo Billae (600501900 yi 050d 5> (2lad 5 (63,8 el mrew (3w 2 09Me adldl

Jelse 32 23y g JAS,8b alge & Ui b 55 aelsl 13 oo sRISs p2 Jalge oz 590 13 (5 55

cmzman g Ml bled 35 Jgdr b g edelcansty a5 (23 0jg ¥ Ui 53 i oged > oldb 5 (539
el 01503l ot @ g 13 5 apasls (o)A 8b 5 (o ply b (©a8) ol

P 5 Jelge Sl 3,90 33 G b S (G5l Y Jgs>
T Al A2 A3 A5 A6 A8 A9 Al10 All Al2 Al13 Al4 Al5 Al6

Al . EYES R MY E o GNPV RS & SENNEY % S WY P ' SENNEY R R WY RV.Y-SRNRY R4 SNNNRY K% o SRNNNEY R R WY B o sRNNRY RY-\ SRR R YN
A2 -/ . VS ATV RS 4 SRS PA N MRS 2 ASERRY R0 & SRNRY P3'% SENNRY P4 S PR R P o SRNRY IS A WRNNRY S o SRNRY P o
A3 RVES o SRRV PN . LRSS WY RS & WY L VNRY Y\ SRY RV RNRY RV V- SR RYN (Y RYA JEY R ATNNEY £ ANNNNEY R A
A5 ey s ey . YRR TRV RV V- SRY PS o SRS £ Y- NNRY 27\ SRS P R NN P o Y P A WY 2 A SRy RLV2
A6 RVES o SRRV RS o SRRV RS o SRRV PR R} . Vs SRRV RS R UNRY £5 4 SRNNRY I3 o RNNRY RLVNRY P R WY RS o SRNNEY RO R Y RVY
A8 VS & Y P L Y P AR O AR R o 4 . V2% 2 SRRV 2% & SERY PR R WY P S 25 ATNNNRY 0% & RNRY S & SRV A% o
A9 DRSS SERY B% o (Y BS o (DY YN JRRY 0% A WY 2% 3 . VS ARV RS A WRRY PS o ARNRY RY\ ENNRY RS o NNNIRY % o SRNRY 8 4
PNV RYRY SRY 154 SRY PV (Y Y4 SRRV % 4 SHEY 23 ) WY PN . R A SRV R SR RV Y-SRV IS SRR AR A a8
PN Y VY- NRRRY AT SRV RS o SHNERY VY-SRV P A WY PY o S P A RY PAR . YRV Y- IRV P SEERY PA R WY S A NEERY DAY
NV ALY ERYE o YR CRRNERY I o SRV IS o SERPY P32 UYL L WY PAS WY ¥ 1 ¢ . VRS A T P AT PR R Y B o ¢
VR YIS SRRY RV SRY PLV Y b 4 SRS PSS NY 29 VY 2 A SRRNRY £ o SUERY P VY PN . V% 2 Y% SRRV S 4}
LN B AT R 2 SRS PL.V Y LV ALY Y PV Y RLY SRRT K5 o ST B0 Y-SRy B ¥ S PL V2 SN e[y
YN R YRS ANV AL VY RV VY P S Y PSS WY 2 A WY A L WY PR URNRY IS o SDY P% & SENNPY P2 L NENNRY PANY . o[y

PN (G R P S Y £ Y-NRRY PR R MY IS« SN I AU B o Y P MY PSR MY RY Y P4 « SRS PS A WY B o SRS PAY




V¥ e S RRD09)> S g 33 (2D 9 (6355 Jalgs mremw (w0 (25! 9250 9 preine

L a5 i 5

L& 09 Jgso £ Jgun
T AL A2 A3 A5 A6 A8 AI A0 ALl Al2 AI3 Al4d Al5  Al6

N A Y MY AN T YA 7 N AV MY 11 SRRV AV Y ' hEs WY B SAA WY Y BV
A2 oy A [AY Y LY Y RY% </VEY pAYS R\ DANE -5 /+a- BALLN
A3 NAFY Ned [AY N LYY LYY Ay Ve A oA /YE R Y PYN Y §
A5 /a0 AW A A e[ Y <[-A AN B as AL VAN { o[- NN NATSY
A6 Y- AEY YE L NSE VY YTy RSN FANG Y. IVEA <\YE DAY .h-¥ 0/195

A8 .Y AY o/ s ./.sA 0/08B4 0/082 0/092 0/091 0/146 0/079 0/083 0/075 0/103

A9 ¥y oAYA e ¥y ./.s5 0/125  0/053 0/100 0/122 0/129 0/123 0/102 0/094 0/115
A10 .oy Y- YA s o/ay  0/134  0/072 0/094 0/150 0/153 0/165 0/112 0/083 0/127
A1l .pse e e oNsF /.5y 0/142 0/059 0/089 0/096 0/160 0/136 0/066 0/072 0/084
Al2  .hw oY SNy o/ ./.vs 0/174  0/061  0/090 0/158 0/094 0/082 0/084 0/067 0/107
A13  .aw oY oA s -/esf 0/201 0/103  0/136  0/205 0/118 0/089 0/110 0/085 0/107
Al4  .pay oxey o wvve vy o/\sv 0/268  0/180 0/176  0/248  0/237  0/215 0/105 0/102 0/148
Al5 .8 o oY /oA -/ 0/106 0/054 0/078 0/126 0/106 0/072 0/061 0/046 0/088
Al ./va N8 /vy oA /.0 0/119  0/051 0/070 0/126 0/109 0/077 0/086 0/051 0/055

oS gl DR e a0 o8 gygbes 200,86 iyl 515 Jgb jooma 2 p> &8 Llelge D olas Joa
5886 )l 45 oo e (VL 3 oS lelge oizmen g ag anlss e gl syl cad il
Dy anlgs i ol (oI5 5l s sl yiiy ol DHR e 45 o a5 g jobay

b L (5 )8 55U g iy G0 Jgoa
D « R D+R DR
CL 20128 5 2245 41373 -0/116
C2 1/690 11 2/235 3/924  -0/545
C3 20070 7 2130 47199 -0/060
C4 2877 2 1182 4/060  1/695
C5 149% 13 2/631 4127 -1/135
C6 2114 6 1/991 47105 0123
C7_ 1729 10  2/53 41263 -0/806
C8 1825 9 2/342 47167 -0/516
Co 2141 4 1/88 4/027  0/254
Cl0 3117 1 1572 4/689  1/546
Cll 1/515 12 1/349 21863 0/166
Cl2 1378 14  1/892 3270 -0/514
C13 1/851 8  1/222 3/073  0/628
Cl4 2516 3 3/150 5/666  -0/634

[N G PN PN N = y
RholRIEBs wonvil~wo|ald

Ol laojlad ol ¥ S Billao (5 )di9y0 s 096 )0 2La8 5 (638 belse a2 F5e Jelge ylagel
oo w0y g Job jee Gyldged pl 0 bl o ) Jodn 10 dg3ge Jolae ojlai b jblie ) JSE > sabesl

oo Ui |y Jole ja (k80 5 )15,



YE4Y bl oF bylond (1B y90 ¢ jlanly s dloxo Vo€

D-R

2

o

15 °
1
[ ]

0.5

[ ] ..

0 [
0 1 2 3 4 5 6
-0.5
[ J o ©° °
[ ]

-1

[ ]
-1.5

Jolge (gaiadinnd gl Cde laged .Y JSUS

Jolas a8 Cowl ondosly i V USWE ol y3 (6150 s 0gud )d (obdd g (638 Jolge (gabatwd pls
C1, C2, C3, C5, C7, C8, C12, Jalse 4 s 55 o5 jl sl gelas Aiojls C4, C6, C9, C10, C11, C13
Ol 93 Owme Bliee sI0)55 0 gyt Cumnl g ) Jelse ol b 3k Jolas Jgl 09,5 Jalgs vin C14
4 o] e akold 5 i sloain 4 g b (wpiod olie Jolos 3980 0800l 3 e 09)S oS 095
rlo & Cons Jole o gaanleS 305 pb 51 09,5 a5 503 09,5 13 Ngyie Jlod 4 Jolse (e Sl iy
2 Sl e Jolge ol (aiatns g ololid Caol s ABl g0 o 3 po jl alold 4y da g by s s Jolse
2 s S 86 0B s Bosk Sl SRy s 0ged 1215 Sge e ly! P g s S orenss
shib g alie as hb & gl Clldl Gl e o bgandiwd pl b cpicren ABL i Cond plo
5 odelcundd gl 4 a9 b uismed 3,8 o3l yiag (68 maenad sl g CELS |y in @l Sligen
Ole dold (V/FA) jaw slrauie 4 asg b aoyiwd lime sl sddosly ol Y SS a freny ST
Sl @ drg b opiod Glie (IPYA) 1ol 350 ) alols @ dagi b g piod Glie (1/0F) LaolRin]
SHeb e )= Ses JShhe g Jjie (Aol (+VPF) (ages JEgJes jlodlatul )3 bl oljee o+/V0Y)
Wlodg: by e (5 R 90 s Slmogeds ()l 53 SloaSls ()8 5b elad oy (+/VVY)

& )
ol calises dlal 4y s loy b Sl &5 b (asuiie (5w cpl )0 b slo yidg s ddlllas 5 (awyp b

o5yl e BdCweas CunS ke ol sio 3l g cilaidly y g (gylB b OYdlke 5 S )Ty Judod sl iy 5l e
0 )lss lrogd (S8l wS15 (IS ced lag )b sl oad canglej (o)lss wuld) 5 (605 wad Sy
g e Soliuw] & (g pod ((So3d 9 I Jolge JIS 5 (Solgls 5 (638 Clhogad e o)l 9 cub
o3Il i b 38 po jl Alold ( olad- LB (sl Sy )T S e (g yiwd 9 (50 S S §



Yoo o (G JReI(9950 yhow Bgaud )3 (LD g (63,8 Jolgs moew (yl3u0 (U351 ] 92 40 9 jgretx0

5 oolinal &y sodBMe 5 ages Jiig o piess 3,Skas ¢ plab Cusbge corlail o adls pobs imeh
b g paod (50 (o i (3o «s B9 (2l Ajp (g Aljm 9)395 CuSlle slajadls 51 g 5)095
ailaie dw bl CogSn Jomo (g0 o )8~ (Slod Shhe g Jiie o abols i 3950 Sl ol 4y ey
22 Ble Oliee daols] (oo alols (SB15 4 d2gi b (o yaod Gl b ppne (392 i (S 5 (Slo < F9y
9 %68 S yo jl Aol 4y dogi b (o pid e oad 9395 ) ool & hleS (s cooges Jiig Jes I oslil
Ol dlols iw sladin @ drgi b wpiod i 5 €85 )3 Jlod 0)50 (pasud 9398 (el i
Srostimal ) bles Glise «SBl)5 4 a5 b (g yiwd (lem e 3 5o jl alold 4 a5 b (g ptuod (e Lol
2 Slopadls I dabyglot s b whe b Sless Sy g Sste o dhols (oages Jiig e
b Oty SRS 4 Cond p2b g%y (Syglsh omiman 9 Wlodgy Cudy b S kB009)° how SBosed (b))
g 2B 518 (abj)l 090 B9 s 0ged 3 (2lad g (63,5 Jelse waew DEMATEL () 51 oslizl

B (51245, 35 b 5 (628 Jelse (sloadls (1S5 5 (60,

6 5 4ot

sl (g0 alad dawg Cage 395 G Copu Sl g gpw dbml el (s 0 el 4 Sl 3959
U olgddawgs opl Gl odds o (ool (gai il laisds bl sladSis 5 plee Colo 5 calisewe glas,,lS
il ol por drwg Copde g S slacawlus b a5 (g0)l90 50 9wty o 0 1) yaw liee g Lol il 38l coles
5 528 Jolos SIS Sgps Lallyy (gwyp pSl Gimgy Bua Cunl odd b (daw (DS WA Cage
o ggite Slaal 3 (S )gboas wand oo Ui (g kol guls Cuol Cuby 1 6 ReB(19)> S o9sd (2L
Sl adlob @ dogi b awyiwd Gliee (o opl j3 005 (58 5o Lol Cglite opuw b S5 o lad 5 (60,8 Jolge
s 3,Skos Jolse £J35550 ) olsiged ey a3 Ll ol 5y aldd 50 (eSS st ed 55 0
o 00 Jolie b oges JiigJen Sl odlatul )3 blos (e oSl e Aol Gzmon (cages JBg e
2 Py e (o Shy @ 429 50 (laiagh @IS L gues g (hagh ol @I pelel 2 08 Ldgreder
dog by S yo e S yo) (Sadipped gaw g (g (SWSTy ((S2p88) s pS g Lo Jold jde )13,
SlRBp Sldine] (Jolgd (s (Il Ay 5 6yaed LS p Gl g Cumer Jo3,d8 mjg L STy
ol o b as 3olo ouSTy syt dy90 j3 &S (el iiS o prly8 1y 0dly o yiwd g yaw (slaogud
e (696 5 odlatwl 4 (gyin bled 393 yaw slbogd > She 9 Som bl LSl olslcuwda
Spo U g yuin dlold &S Sgym sblio ;3 (50 9)d slayiw 1D pasd )09 4 (Siwly sV o Lilaiil
2 e 9y395 l byae eolaiwl doniysy o)l @gld b bl b (glabaaMe LB SS 4 i)y ks 4 )
NQT){osMsgoby Moo o 53 "j bl s SH8 g i slad lojle cans I SU cudy b
5 ausliS b csenly wld G s g Hld, 5 8 UKl s Jl Blo Cans olyed 4y 55 o 00STy
ool 0013)5 p3ye (Bl L8, g JBg Jor Kin by c2ge

90 0 oy ) Sy Sly eudy e (ldd LB Lo dgue 2 (e gl B bl )



YE4Y bl oF bylond (1B y90 ¢ jlanly s dloxo AR

meo)h.) Qoo AW o

9095 & Sculy 5l B0 Sagll ials o

blizeo (slas )5 dnug b Sless g aedlad ol 5 p350 (S5) Joro (o dlold ials” %
SR OMo (slid L;jL»oD).,.f;é o<

soges JBg e I oslitnl iljdl g

JLSHOPRERTY

ol 423155 Jlo als dlie oyl ¢ Jhune ok ) 4 Ly

&bo

aslllas) ol (sl os M 3 s Sl JBis e (g3 paly (o55400 5 ((WVAY) L aeze  sld) g Cpusme cdaw AT
MY V) @ o faig for (ckigee (Sppiio 15 15390

P9y SeS & (5 hB9) (Sy8lue JBg o> calize glade (gunad) (WAF) L ele pal (obrd g e (o)l )0

s el Sy adlate 16390 adlllae (A Sl pasld bl (b 035w )5 oSl (pLulid (WAA) Sidgm (950

asdllae) (645 09p> JBgden ) 4293 il ool (caosiyoils g b ggdie (o) (WWAY) callows inpd 5 (o ¢ Slale
Y2 (O ol iloped 5 (splome (ool o8 53590

i by e 5290 allae g0 hus By p b 2L il y3b (VYY) gy el e 9 Giam <l
YSV-YEY (YA) 1P o bl pale (20,0157

2 o35 JByJe> Gt oa] 1 Julod (V1) ) gm0 5 o (Jgto (M <ol alas taliags odljile
MV (V) 0 Lol pd dlmo .ol 15 BN 163590 adllae Jamocins )0k o)

adlas) o preBigy e oged )3 (2ldd 5 (638 el mrew (wyn (VA1) degiane ()US DI (o5 g (ihaae (o8
AV ) o (g)lul g L]an (b s 15050

drogs Sz 5y By g (SR pi polis S Jeloo (VFHY) oy cgmmiade 5 ST (Gloj (s ph0l g 53
AYY=AYE (VN) 1Yo o lbliis pole (60,0, Cliiod (335 saab NS 106y 90 dxlllas) (3 SwS s

sl s M > Sl (WS ()l cuasd sl )b sanlo; (slaogus (gauad,y (WWAA) as5gy old g dgrme ¢ olisaS
YA-YY (YY) oppd Slefllao doliliad (dguivo y4id 3690 dslllas) w yg

SRABG9 sk SBadex 09 Sl 3 Fee (08 plaky oy Siludde 5 Lol (1FY) Lople emle
MENY (F) )9 g for doliiong sy
DOY=FN (YA)IF ylai £b . olad slacuo b b (60,8 slacydgiz L_S)J..\J).ul.ﬁ obes (Bl 0,09y b (o yaedig)d

Sen Jaig Jos 53 Stalyl 5 Gialol slajlns (b5 5 e (MYAY) 5Ly b ool Saisn ) 5 olsadese ()95 fome oy



Vov o (G JReI(9950 yhow Bgaud )3 (LD g (63,8 Jolgs moew (yl3u0 (U351 ] 92 40 9 jgretx0

RAREARYA ‘(\) V;L;)’L»M u;’;i/) .OLQré@I )-é(#u% @I)u”%93| YA L :d.xj“a.o.))}a S AR539yd
IYE-YVY A cdewgi g Lot yg8 (Jolo 10 16090 4505 DEMATEL

References

Abane, A. M. (2011). Travel behaviour in Ghana: Empirical observations from four
metropolitan areas. Journal of Transport Geography, 19(2), 313-322.

Alizadeh, T., Azimi, J., Motevalli, S., & Sarvar, R. (2022). An Analysis of the Future of Public
Transport Systems in the Framework of Environmental Sustainability the Case Study of
Tehran Metropolitan. Journal of Sustainable city, 5(3), 71-88. [In Persian].

Aloulou, F. (2018). The Application of Discrete Choice Models in Transport. Statistics:
Growing Data Sets and Growing Demand for Statistics. London: IntechOpen.

Bates, J. (2000). History of demand modeling. Handbook of Transport Modeling, 1, 11-33.

Birago, D., Mensah, S. O., & Sharma, S. (2017). Level of service delivery of public transport
and mode choice in Accra, Ghana. Transportation research part F: traffic psychology and
behaviour, 46, 284-300.

Bukhsh, Z., Saeed, A., Stipanovic, I., & Doree, A. (2019). Predictive maintenance using tree-
based classification techniques: A case of railway switches. Transportation Research Part
C: Emerging Technologies, 101, 35-54.

Choi, K. (2018). The influence of the built environment on household vehicle travel by the
urban typology in calgary, Canada. Cities, 75, 101-110.

Ding, C., Liu, C., Zhang, Y., Yang, J., & Wang, Y. (2017). Investigating the impacts of built
environment on vehicle miles traveled and energy consumption: Differences between
commuting and non-commuting trips. Cities, 68, 25-36.

Ding, L., & Zhang, N. (2016). A Travel Mode Choice Model Using Individual Grouping Based
on Cluster Analysis. Procedia Engineering, 137, 786-795.

Esson, J., Gough, K. V., Simon, D., Amankwaa, E. F., Ninot, O., & Yankson, P. W. (2016).
Livelihoods in motion: Linking transport, mobility and income-generating activities. Journal
of Transport Geography, 55, 182-188.

Ghadami, M., & Nabinezhad Kenari, M. (2012). An Investigation into the Effects of Individual
and Spatial Factors on the Urban Trips Case Study: Babol City. Geography and
Environmental Sustainability, 1(1), 79-94. [In Persian].

Ghorbani, R., Asghari Zamani, A., & Gholamhosseini, R. (2023). The Analysis of Urban Form
Elements Effect on the Behaviour of the travel and to Develop low-carbon City Case Study:
Tabriz Metropolitan. Journal of applied research of geographical sciences, 23 (71):123-136.
[In Persian].

Hamadneh, J., & Esztergar-Kiss, D. (2022). The preference of onboard activities in a new age of
automated driving. European Transport Research Review, 14(1), 15.

Hauber, A. B., Gonzalez, J. M., Groothuis-Oudshoorn, C. G., Prior, T., Marshall, D. A.,
Cunningham, C., & Bridges, J. F. (2016). Statistical Methods for the Analysis of Discrete
Choice Experiments: A Report of the ISPOR Conjoint Analysis Good Research Practices
Task Force. Value in Health, 19(4), 300-315.

Heidari, A., & Shojaie, A. (2017). Ranking of Passenger Transportation Modes by Using
TOPSIS Method. Journal of Transportation Research, 14(3), 159-168. [In Persian].

Hosseini, A. & Bahrami, Y. (2012). The effect of the spatial structure of the city on the travel
behavior of citizens, a case study Rasht city. Journal of applied research of geographical
sciences, 13(28), 243-267. [In Persian].

Jaber, A., Baker, L. A., & Csonka, B. (2022). The Influence of Public Transportation Stops on
Bike-Sharing Destination Trips: Spatial Analysis of Budapest City. Future Transportation,
2(3), 688-697.

Jain, D., & Tiwari, G. (2019). Explaining travel behaviour with limited socio-economic data:



YE4Y bl oF bylond (1B y90 ¢ jlanly s dloxo VoA

Case study of Vishakhapatnam, India. Travel Behaviour and Society, 15, 44-53.

Kadkhodaei, M., & shad, R. (2020). Ranking of traffic congestion pricing schemes in tourist
metropolises: Case study of Mashhad. Motaleate Shahri, 9(33), 27-38. [In Persian].

Mahpour, A. (2022). Identifying and modeling the latent individuals’ variables affecting
intracity rail mode choice. Journal of Transportation Research, 19(4), 103-116. [In Persian].

Mirzaei, E., Kheyroddin, R., Behzadfar, M., Mignot, D., & Mohamadi, M. (2019). An Analysis
of the Intraurban Trip Distance Using the Time Geography Framework; Influenced by
Individual Constraints or Spatial Opportunities. The Monthly Scientific Journal of Bagh-e
Nazar, 16(78), 41-52. [In Persian].

Muniz, 1., & Garcia-Lopez, M.A. (2019). Urban form and spatial structure as determinants of
the ecological footprint of commuting. Transportation Research Part D: Transport and
Environment, 67, 334-350.

Nagavi, M., divsalar, A., & reiahi, V. (2018). Measuring quality of life in coastal cities make
decisions based on the scale test model DEMATEL (Case coastal city ofnoor). Geography
and Development, 16(52), 211-226. [In Persian].

Nastaran, M., Nouri, M. J., & Rikhtehgaran, F. (2018). Explaining and Evaluating the Criteria
of Comfort and Convenience in Urban Public Transport Trips: A Case Study of the 28th Bus
Line of Isfahan Metropolis. Urban Planning Knowledge, 2(1), 105-121. [In Persian].

Ofa, R., & Ofa, J. (2015). Analysis of transit quality of service through segmentation and
classification tree techniques. Transportmetrica A: Transport Science, 11(5), 365-387.

Paredes, M., Hemberg, E., O’Reilly, U. M., & Zegras, C. (2017). Machine learning or discrete
choice models for car ownership demand estimation and prediction?. In 5th IEEE
International Conference on Models and Technologies for Intelligent Transportation
Systems (MT-ITS), (pp. 780-785).

Paulssen, M., Temme, D., Vij, A., & Walker, J. L. (2014). Values, attitudes and travel behavior:
A hierarchical latent variable mixed logit model of travel mode choice. Transportation,
41(4), 873-888.

Sarvar, H. (2019). identification worn-out urban textures Based on the physical parameters Case
Study: Region One Tabriz city. Journal of Sustainable city, 2(1), 1-14. [In Persian].

Soltani, A., & Shariati, S. (2012). Investigating the incentives and barriers to using bicycles in
urban transportation (case study of Isfahan city). Journal of Iranian Architecture &
Urbanism, 4(1), 63-73. [In Persian].

Spinney, J. E., Maoh, H., & Millward, H. (2018). Factors affecting mode choice for the home—
elementary school journey: Evidence from Halifax, Canada. The Canadian Geographer /Le
Géographe canadien, 63(2), 254-266.

Tandise, M., & Rezaei, M.R. (2013). Strategic Planning of Civil Persistent Transportation in
Metropolises of Iran (Case Study: City of Mashhad). Journal of Transportation
Engineering, 5(1), 1-18. [In Persian].

Vij, A., Carrel, A, & Walker, J. L. (2013). Incorporating the influence of latent modal
preferences on travel mode choice behavior. Transportation Research Part A: Policy and
Practice, 54, 164-178.

Ye, R., & Titheridge, H. (2017). Satisfaction with the commute: The role of travel mode choice,
built environment and attitudes. Transportation Research Part D: Transport and
Environment, 52, 535-547.

Zhan, G., Yan, X., Zhu, S., & Wang, Y. (2016). Using hierarchical tree-based regression model
to examine university student travel frequency and mode choice patterns in China. Transport
Policy, 45, 55-65.

Zhao, P. (2010). Sustainable urban expansion and transportation in a growing megacity:
Consequences of urban sprawl for mobility on the urban fringe of Beijing. Habitat
International, 34(2), 236-243.

Zhao, X., Yan, X., Yu, A., & Hentenryck, P. V. (2020). Prediction and behavioral analysis of
travel mode choice: A comparison of machine learning and logit models. Travel Behaviour



-4 o (G JReI(9950 yhow Bgaud )3 (LD g (63,8 Jolgs moew (yl3u0 (U351 ] 92 40 9 jgretx0

and Society, 20, 22—-35.

Zhong, C., Schlapfer, M., Mdller Arisona, S., Batty, M., Ratti, C., & Schmitt, G. (2017).
Revealing centrality in the spatial structure of cities from human activity patterns. Urban
Studies, 54(2), 437-455.



