Archive of SID.ir

. . & & &4 ,}_/_ S 0
=9 T . .
Pt e 55 (5 L o 39

YY1 dio <\ P Y QWU, )lq.g P99 § o o)loa:a ‘ﬂbé}lg le
Www.ier.basu.ac.ir

ISSN: 2345-2269

DOI: 10.22084/1ER.2023.27883.2131
9y iy (asnds (> yb Al 51y Bolai 4Bupgd Gl b o b (3K Juo
FauBolo aea! M puiin S5 Loy " yg yid dsgurme & TS azmule

Olpl i 0h olLails (quaign 5 (12 89S cpalio (cwiige 095 clio (cwdipe 1SS omiils )

Olpl i 0 oKisls ( cwaige g (£8 808l (mlio cwdige 09,5 SLuiils Y

Sl el 0 5 olEEs (28 E Sl cmlin suiige BaSEils sbiul ¥

Oyl 5 @ oKails ¢ pwiige g (8 8uSiils cmilio cwaige 05,5 oliwl F
i
b callis sl Bolas asun 93 Gl b e b5 Joo SO (a4 aslllas oyl
SaSilin 65 o 50 9,05 by Sl Sl osliial Lsay S3lsp se 5,05 (b gasd
|y Ao (sloe 5 o5 SISt b S o gl 5 (ol 5o, lon (5855) Sl las

Ao oleMb!
allio azs b
WAMNNA - el
VYIYNA iy

6&0;‘;:&6&0)?‘5&0&&9095;“@‘(M@Mumsua;mj)ﬁﬁx ( 3}, AJLM)

.Io9.’a> u..u.x.: 9 ULQ 6&0; 4; uL&b).'.c LngoJf uam?u ‘ULQJA.C LngLJL’ 9 uLb LngJl) ‘uLm).;.c 6 ) . QLo.lS

)‘ QL’)'> LS:La).M.wo 60524 9 00 dew» 6L®L4b4 o o ‘uLth.:.c J)? Joa.‘a} ‘uLb J).> o ‘s,bu&o
oS ooy 48,5 a5 0 Lol (gl canlad pae 0T 0 Sygo lojed by 4 bglas & b o

o — N . 9y by gbass (ol)b

6‘4.1}]05«5 ‘;QL@J LS)L"'JJ"\"’ w9y Ll aliwo JJ}.MJLSA oals uLMAJ ley)l.u.o )l (G090 (§AL gomo l; . )

ol g ol gasd

b el 3leaiS s U5 Ll sgu o5l anel (g jloaniiny allis Glanl ol suss dlgey

acgorme jl oslainl b Slowlrs Sliglesl 3,k olpiny Jow o Slos il oo S5 Cons )b
olas Jaw 58,5 1 00 Coeal lowlore gl 00,8 b, Wl ey (goass anslidy gools

Bolai g adupgd (g jlwaiage

Bk 5l 5 e Gl (S p sged anl allae Gln 1) ol 5 sge slate Slaal
Sloalas el 3l (SisRa ap 5 Lo el chlises Slaglass o Jol> (glaaSid Jloxiga x5
)90 SonZ (6 S e (Wl alide slad (o Ol g Jol> Slaclex sl S 2

2,5 &l aslllas

L dBgde> slaanie o (wlide 51 AU soladl (g4dye aWlino 8 y%0 )

il so i Bl Ll Gl > g (a5
oo )T sl Jolis Tga ) slaesd (b sl
az cSle @l al gosill asil Gl wYLall g (o))
Ol el Bl o oy o VL] g ol 51 JSCaie «jgore
5 WolKiny! Ll sl oM (lais iAo s aiajls aasos
Lol oyl pme 0 iy b sl yos ol Cusidge iy o Y L]

2. Hub Location Problems
3. Railway Rapid Transit Network

)l g LY &595 9 0dos 0 (598059, 55 a3 b o2 slaJlo 5o
2 azg oels 5o ole Lol Jlus csolamdl 5 gdgeas Doz
2ol boKe il V] wilosgs o g (53,200 5 ool
Sl S es ol slaasis b g ol Slagwl SbolSe
L, aatieloe sboo,S 5l ol slaws Jlasl ol Gl slao 5
3 oolatuwl ¢ pizen “‘3)5]@ o2l 3 OYlasl 5 oS ol 5l eolatl

295 429750 i Jgne 00Luy g 3
mhonarvar@yazd.ac.ir : S xSl oy £ YO-YTAVYYYED :jals

Archive of SID.ir


http://www.ier.basu.ac.ir/

Archive of SID.ir

"y 9305 5 A (1 yb Wilwo (5139 (B0l B g8 Wb (I ywwo— S Joho S 31 0 g (55 ZH

Qb IV aal g g DAL Ll sleasis 5 L1V
SlaaSil ) (593 2 )3 5,085 Slapianw jloslitul 4 4z gi b
Slogyie anlllae ol ;o oo slgiiny Jow cola,ué 5 ola phaws
anlllas alole a5 (s3slmesd e 5l ojlaise bl L0 g 5 il
Slayd 5 Ol mhaw aaSel n ) sl alloir bolas 5390055 )|
S5 s Jol a5 4SS (>ib pogdle cnl iy S oo ool
e olapd slaoS e ol gl S e ogat
bl s o sla b oble iols glao S 4 Sl it slao S
Ot 4 pleen Djgod Gudod ol Wb Slapd sladl
sl Jgl satlose oS oyl g Ola (5,05 S > bglas
oS date-lawe lols ss,s was o LS5 |y bas (g5 a6l 5
oasolsl glalolas b o Sl yue (S09708 5 Wil o (BITwSS

B33 p o0 s aSed bolad 3,k 5l (polwas ln

5 e ileaneS Jlisa boes Clo oLl bl
opgd (Jlo cpl b ol o alolis plos @ aocwas lp 4
B 4 slml slaanjo lagl )0 o5 5,05 slaaSts b o
AiL5 atedge LolEs _soles pocwas cul Sow il oo 4 g3
oS Oladllas s, e Ll 13 0 ohgd ola b olSe Slusl o
SYle a4 Jlho olaed) wilos,S 55,05 (gilwain Slaal
Iyerryory] cllhs asb (aole g, [YEXFYETANY]
Sger Siluinin a4 bana gilaaneS Bro sloa (b ol
el aB sy alolay plod pocwas 4 5L e

oo Ol e 3gm 2 oMle 9,05 oy Slaptans ik 50
b syl I8 cols, Gl e wb 8 Ceas coalS
Ol o5 5 Sy (il pogdle anlllas () cazmis
5 (A )5 olB s ) Caas o (55 lwdineS Ban (a8
Sl 38,5 a5 s

a5 siad Syl (558 ol p i ol oboSe sla e
Doyndyd S e s 5 ks Alie slaools les
aile Gaeatl o pSpmeas Gloj 5o (Jl cpl b axib e
o wd JolS Sledbl & 505 15 e Yo cole b lSe
ot s sloosls ogas o Syl 3 slacaabisac b g o)l
a5 s la Sy 5l 00 (S nlpln s d2lse dalols
4 bygpye Coalad pae dlie gl 0 gz 8530 sl 1 002
31 g0game (sasgee Lol Cowl ol 5,3 a5 Wil oo alolas
bloe Giales BB 0sd (rnd hjl £989 JLot>! L lag, sl
pae Lulpd cou ola G Plus (o) 40 Slalllas 51 (S
b bl (anled g9z, [YATV] @ Jlie lgrear) wslazsls  coulad
Gy 50 ladlas e (ST wils o Baiyg a5 s
21y olar cuabid pae a5 cenl o paiie ola oL
Oleyer 58,5 Sl bogpan JEgdesr a2k
Al 00 g S A Cwens e g o9 sl Lz

4055 gt o Lo (e )l (S bl eolinl sl
a4z g ool b 0l Siey baolSiin] S wiile aSos 1L
S i alej 5 oo (Lo slaJae sl p 00l 53 sla s
ool eg 05 by (st jo SYLasl slowl (gl L0 50 (IS
onl 0 ey oo ey sesg o] b sl Cla sla sl )l
5 eslizul [¥Y] asle oldlas S cpdl Gl le ,o @i
slatizle asle adbarass il (Sidns slo)lisle
9,85 by laasled (Hhb lp |y (s 52 b (e slo )l
ol b o [Fof] wle K Sy ailedges slgrins
P el (855 ks e 9008 Lol sl b laaSid
Slosaad ¢ 0l ) Slosaad pogdle Slllas &y o ailasls
sallie 5 ons oailnS LaSs ool HLb o 55 )l
o Lol g aly 5 9,005 b sleased Sk ez LSy
=2y Joe S arwy Jlosa addllas ol [VA] cul ouys 5
"ol 5 ola Jas el 5,08 )y saSed Sy (b sl
Oyl sgan Syl eolatul gl aBly e all e
b P sl 185 s e (b L aisl jarass
A bl s Sl 5 ksl bl g0 L) gass
69, 905 Sl olog sl (o) Dla8gs S92y (Sl (28,5
b o s Ol 5 ola sla g
oo LLole Bl jo Slalllas 25T Slu s Jgone (22 72
6loo,F e s JLasl (G 5l Wil Le b by ol i
03,55 1y (e (gslunsls Lo Jly slodis s (o e slme oyt
spzy oo bl @ly @ ol i oo S (T S e
ool s (0 g Cawl oo Ol o b oll sauie (5 o)l
e S 99 e ie DLy ke ol [A] el jho Clayé sla b
ol 3 S S o Sbolse sallae Clgx gaSs
el Jol5 (6808 S el mhans (g4l 5 oS el Gl by S
Loy ) saliole glaciinr (s slope 45 sl nl 505 (S
Do sl Sus, jo il g ol g0 JiSlas ¢ G JBlas Jels
@slaslil Jlisay plaims 5l gyl wole Sl saim)
4 oad @)l glaas (05 S5 slp Sloghae cnl 5l Sy
(HBly slis e Jlas o lap] 5,50 Cqz ol
8y oo o5 Sy sledlil (egas nl o ailess
2 el odged Clr 35ay ok 4z g 3 slale )d Gl e
SUIng Ll ma (g B pedle dajae ool 5l (S
gl 88 Gl —0og Jaie maa (B S 6,500 o
alos | cols o lisls Koo S bl Vo] w8 o Jlaie Olo
ool bolas b boyens o VY] o)liw NY] e s LV] 6l
T (545 it S iyl b (45 (sl [0V F
P slatElo b ol glajbbe ol shls Wl oo 5 Sl s
o Slides b slo e V8] it oVl wiile 6,500

1. Hub and Spoke
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1. Expected Value of Perfect Information (EVPI)
2. Value of Stochastic Solution (VSS)
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This study focuses on the development of a stochastic bi-objective hub
location-routing model for a railway rapid transit network design problem.
Due to the use of railway rapid transit systems in the hub-level sub-network
(i.e., the network among the hub nodes) and the spoke-level sub-network (i.e.,
the network that connect spoke nodes to each other and to hub nodes), the
decisions to make concern the location of hub nodes, spoke nodes, hub edges
and spoke edges, and the determination of hub and spoke lines, the percentage
of satisfied demands, and the way of routing the demands, simultaneously.
Uncertainty is assumed for demands represented by a finite set of scenarios.
The problem is formulated through a two-stage stochastic modeling
framework. The aim is to maximize the total expected profit and to minimize
the total expected service time. The performance of the model is evaluated
through computational tests using the well-known AP dataset. The
computational results confirm the importance of considering the stochastic
model and the conflicting profit and time objectives for the given problem.
Some managerial insights are also provided through the analysis of the
resulting networks under various parameter settings and the investigation of
the effect of these settings on the characteristics of the obtained solutions and
the interactions among the different aspects of the studied complex decision
problem.
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