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Abstract

In recent years, the widespread use of smartphones and the rapid growth of mobile technologies have
significantly transformed e-commerce, leading to the rise of mobile commerce (m-commerce). Mobile
commerce services such as mobile banking, mobile payments, and mobile shopping have gained
substantial traction. According to Statista, mobile retail sales in the United States exceeded $360 billion
in 2021 and are projected to nearly double to approximately $710 billion by 2025. Furthermore, by the

1 M-commerce

2 E-commerce

3 Online browsing behavior

4 Navigation patterns

5 Footstep graph

6 Web usage mining

7 Sequential association rule mining

* Corresponding author Ol Hloouge 34-%-:95*

Y 2be F 5L Py Lo 605 1axdlane 95 @ VEYNNY/Y e 1yl Gy @ VEYIAUNE 1k iy Fu B @ VE YN e Jluyl GG @


https://jsdp.rcisp.ac.ir/search.php?slc_lang=en&sid=1&author=ghorbani
https://jsdp.rcisp.ac.ir/search.php?slc_lang=en&sid=1&author=esmaeili
http://dx.doi.org/10.61186/jsdp.21.4.67
https://jsdp.rcisp.ac.ir/article-1-1366-fa.html

[ Downloaded from jsdp.rcisp.ac.ir on 2026-06-14 ]

[ DOI: 10.61186/jsdp.21.4.67 ]

end of 2021, nearly one-third of U.S. internet users reported making weekly purchases online via their
mobile devices.
This unprecedented growth underscores the need to explore user behavior in online shopping,
particularly through mobile platforms. Several factors influence online shopping behavior, with the
device used for browsing and purchasing playing a critical role. As smartphones become the dominant
means of internet access, understanding the behavioral differences between mobile and desktop users
becomes increasingly important. Although mobile commerce is a subset of e-commerce and shares
similarities such as convenience and speed, notable differences exist due to device characteristics. These
include the constant availability of smartphones, their lower computational power compared to
desktops, and their smaller screen sizes, which can negatively impact the user experience during
complex transactions.
Research has shown that mobile-specific features, including screen size, speed, security, and website
optimization for mobile users, influence browsing and shopping behaviors. Despite the growing
recognition of these differences, limited studies have compared user behavior between mobile and
desktop platforms in e-commerce settings.
This study addresses this gap by analyzing user behavior on the Basalam platform, a prominent Iranian
social e-commerce marketplace that supports both desktop and mobile shopping. The primary objective
is to empirically examine whether and how user browsing behaviors differ between mobile and desktop
platforms. The analysis adopts a novel approach inspired by the work of Orit Raphaeli et al., utilizing
sequential association rule mining to uncover frequent navigation patterns and their implications for
user interaction and purchase likelihood. Unlike Raphaeli’s dataset, which focuses on specific web page
content, this study employs server-side event logs from Basalam to generalize findings and enhance
applicability across e-commerce platforms.
The Basalam dataset represents user interactions captured through server logs, documenting user
activities on the platform. The preprocessing steps differ from those in Raphaeli’s study due to
variations in data structure, features, and timeframes. The proposed methodology creatively applies
sequential association rule mining to episodes of user activity rather than specific web pages, identifying
patterns that influence purchase outcomes without focusing on content-specific details.
The findings reveal distinct behavioral trends between desktop and mobile users. Desktop sessions are
task-oriented, resulting in higher conversion rates, while mobile users demonstrate exploratory
browsing patterns. Notably, certain navigation sequences were associated with higher purchase
probabilities across both platforms.
This research contributes to the field in several ways:
e It is the first study of its kind focusing on the browsing behavior of Iranian e-commerce platforms,
comparing mobile and desktop interactions.
e The methodology adapts and extends prior approaches to accommodate differences in dataset
characteristics, providing a scalable framework for behavioral analysis.
The results hold significant implications for e-commerce strategies, offering insights for enhancing user
experience, optimizing platform design, and improving conversion rates across devices. By analyzing
Basalam’s event logs, this study provides a comprehensive understanding of user behavior in mobile and
desktop contexts, highlighting the strategic importance of platform-specific design in the evolving
landscape of digital commerce.
Keywords: M-commerce, E-commerce, Online browsing behavior, Navigation patterns, Footstep graph,
Web usage mining, Sequential association rule mining.

dga> 45 Cuwlos ST 5155 statista yores tdws Yo
Jle Blsl 5l easie YL co il )5 51 paus SO

doddo—)

Ay g Madigr (gl bsS ol 1518 Sl e Sl o
ool iy 4 e ol pen (il slacs,glid m s
SIS Blass pyzan (SoisiSI ls sl of
Al w5 g el yem il B yb 5l sy ol e (il
09,803 ,5 hg,d Statista 3,135 4 .ewloads 2ol e
Jlo 5o ¥ o Ll Y- 5l oasie OV o Jlew &b

oAb Gk 5l s Djsoa 1) Gz alan e YY)
.[\]&JQJSGQ &l 5 ol en

olyor yali &l a5 cd, o sl VoYY Jlo o

Iy oasie VLI odg,800,5 KUY IO CO R VR

S Statista (YeV0 Jlo ULl owaes LS

03 5l Gty SeigySl Syl slavsl e &5 WS

I, samte &YLI g,800,5 sladwel,s JS 51wy
Jolee lade pl YoVA Jlo 5l as wls vales JSus
Jo pesls B YNY Lo kT 5 IV cal o ys can
ol grolliws jl sasie YL po 0 ao )0 AY (Y- VY

T X0 Jlo b 358 s stuias 3 Selazdy 51,3 T4
S lle VY + ga a5 05d plp g0 4 SGo5 o8, (0l

! mobile banking services
2 payment through mobiles
3 mobile purchasing

Y o2 F ol 1Py Jl


http://dx.doi.org/10.61186/jsdp.21.4.67
https://jsdp.rcisp.ac.ir/article-1-1366-fa.html

[ Downloaded from jsdp.rcisp.ac.ir on 2026-06-14 ]

[ DOI: 10.61186/jsdp.21.4.67 ]

Olsalos JUB ) duslio gl S99 S )8

10

0

‘alh»l._»uclo.'i_al)l)'l.g Ao S g0 :3doalsgd ¢yl 9 Asbly (G b Hl oD y3 33)3 HS

slp Sl Glagiagn sl Sglite abl) 5 wiadse
ably 5 olyem 0l Polpls by sy LS, Aenlie
Cewlad O a0

R T SR UL T Y SR e )
L,25 dene 9 Uheyd Ll slp 1) olp)ls LS,
B ssbar Gieghy (nl Laslos S e (g
Gl S ,ed LTy el goSw oltie LS,
Bad S e wyp S, 5 olyan il 5l oslil
Eor @7 Dped &S Cwl Gl g Giegl
3 olpen (855 S sy 5550 18, LT &S wiS
b,ts, cnl STy fowl oglae albl) b avlis
by j9p0 ,B8) 098 (e ol (SisSz wiloslite
Shoslinul b 5 g 5l oolinl (S5l5 0,505, b ol)l8
318 (swy 0 9,90 Orit Raphaeli etal solgiay (o,
2 syl b g adgl solsacgame adl ¥]s 5
ook 5l Ooliie gt GReg 53 edls 355,
Gilwoslal g a3l iy &8 ol Lo sl Raphaeli
dw o 0 a5 oyl Raphaeli [I5 L ol ools
o9y 50 Cawloads aiSloy Oliie b loglas ol 4
Szt "l el Gullsd slS I solering
@iS gl a by, opl Caloads colanul 4B
iS Jlsas woy Olio Ghe o ezl oulsd
RaS gy 5l @lyye &5 Caslesgial e o lag]
Slp Tpl=GBLS 5k aseis jsliea © 5355 555
5 IS o soliiul g oo sloolayg, 3,155
55 ke I 2 a5 WIS iy ool a5l
Jo0 L8, oy gl edelciioa wls wleas
Sl & (zPa orizen Ll el >y
SIS @L“J)U)'“ Sl 1y 9,5, O'.’.‘ L)l Slrio
Ll el a0l (g9, p oad( By By Camlos S
SOkl 5 o S gbaolag, (515 a5 oad
S5 0 b3y e (b Ol & placls
ool e eadeslanl bolsdcgeze Lailosls plol el
s S5y g lgime bl ;| Raphaeli dlae L allis
GRsn 5o rlple el olae eols sl S
L Jols” 00l (g3luonlol 5 ol i Al ye 55050
P9y R 3 &S Cwed Gelaie Raphaeli o,
ooy bl (380 Ojgody oolddcgee g (ko
Rt

3 consumers' online browsing behavior
4 web usage mining

5 sequential association rule mining

6 Automatic Pattern Discovery (APD)
7 footstep-graph

Y e F ol 1Py Jl

3 G Egemme s a5 Wilos,S eolawl &y > (gl ol e
aS el b o cpl ccanlanils sgw Yo o)Ll VOF

Yo o)l FY alo (pl YO Jlo slesl b Tl
ool oyl YNV Jlo oL B pl pogde scslosys
Sl o 1) b 59,8 apew S 5 oo YY Lol e
Ivleels

3o olyen a5 eolawl was o las o b8
Oyl 0 egara oL Say sbacs sl
2wy Sl sl (2ol5 sl Wl e )ty Al
Ol sk (Sodg Sl oyl 859>

RS ol sy w5 18, 5 ool Juelse
Sl Sl () i bl 5l (S wel
4 oazy boaese plnl | s anld ol Gk
Sl edgr laceli 1 eolatul myw B lS
Ol b p 23 518 b)) il 4 (g s
(] o Hlmn bl oyl 5l et 0 S b aslie jo
L oy 5 L) Aglae sy o b gy (Jb pl b
3 BB bl g olyen ali &b 5l b e
S Sl Gl 5l ise ol e yals O ylog aSTegl
5 b awslie jo gyl 5l oolawl b a0y 5 0l
Om odes Sold dw 4z SS9l @ S
0l la 58 AT 5l e Y] s g2y b
el YT 0 0 2 cplplo sl o ws [0 dioon ol oo
pald 1) e 555, cae pled 39 5als
sl oly Geder sl LBeS g [f].\.uSGA
imio g g Olu )l ball, 4 cos xS
ward Al L awlie jo dedgr sla 565 sl
Sls amlp e e b Wlg e a5 Ceul SzeS
ald plas Sl egasdar il alils ol jen ol
Lelasl ooz 5 SYsb

Ko o Sy 5l (Fp wlools lis Slalas
g Coial (e pun ¢ sinled asmas 83101 jgmen ol per (0l
o‘),on UOJA ul)))lf 6‘).: wahaus ﬁLo.) FLY w.xﬁ‘j U”‘
69 2 e b V] Whoais ok agy &)go
Onlow lacdled wile of jor yali &l sl Jles
sezs b [Flcils walss smgcas wld 9 200,08
slo 2565 5l eolaiul a5 wies oo lis Olalllae oSl

L M-commerce
2 users' navigation activities


http://dx.doi.org/10.61186/jsdp.21.4.67
https://jsdp.rcisp.ac.ir/article-1-1366-fa.html

[ Downloaded from jsdp.rcisp.ac.ir on 2026-06-14 ]

[ DOI: 10.61186/jsdp.21.4.67 ]

Jolis g5 oo oL window shopping L ¥ )50 lgicas
Sl Rl 5 Jpama Sl 5 25T sl el
S S5 il S g Sl e sl
@ Jyame &, Ao e [V e lowd ST 6 15 s
o) Sy Sledbl &l &)k 5l Jgame w2
Sl oylil axg ey g (Jeame Olie (Slis
99 Olgreds &% 5 5900 4 (V1) (lylSen 5 1051,V
3 S oo oyl b g > anls o pleie Al e
Gk 5l sdnlcissas Sledbl 00iiS' G pas g0 Al e
Wy, Al e 0 aS e sl 1) L) Slas ol
aoxl g @ IV ossice syl y5 glyye Jpare
5 oS ban slaylid; w1 b yide Thgpe 8, (YN F)
8ol K 1,808 ol yiee 030, mnns © ) geacslizasT
srolenz Sl Bam g Wl 03 58S 3 ) e W
a5 Ceol Vaame 9y 0 Sledbl 5 elaex
57 BLAzS] HEAS G s ¢ lie o 5y winlys o
g5 s gl Bua 5wyl el o I, ladly iz
Divlewd
Olyie sln w2 Ol S mian jsbay 2ol
IRV BV LWL VEL S-SV N NV OW g
a ) s aliee Slagil il (sl (San o> s
Glaal b el Sae HBAS G pae 5,08 iles
Jls slp) el Glaal ies slol las oy 5 Jglae
Glaal ((Jyame Slodbl 28l «Jyame S a,5
gty Sl (Seo &5 G2 (S8l diged s1) (21l
Jie sl il amslys Sae Sl L (w5
LaS wS oo ole (VTY) iy (2u )& S92 9o
Sl 3 ales dmio Sl (3515255 & a5
OB G5 Jaere jebar abl) b aslie jo aiedse
g oS oo JLss by j550 50 1) (olil Slaal wedige
e I¥]asls cols Claal 395 50 sl &bl o)l 8
by jepe L8 aws bz (V001 9 Jlo
97y a5) Vygmmeaily L, ) 08 oLl
a5 Sl Glpyl5 dasie (0gd oo ool M eriiue
oadolan oy 3) Wyl yad oy Lol Jeaxe
Ol 993l jemedinly jeye U3, a5 Sl Y
ale ed o S Jgame aiws S Lo Ll s oo
o Y Cojsie | ogzatenr pBaiS sl

% browsing

4 browsing behavior

5 goal-oriented

6 exploration-oriented
7 Task-oriented

8 directed search

9 search/deliberation

oyl oSl Gl a5y elaiz] 5L SO oMl
Oyt Pl S oo dll olyen (8 g bl )b
OBty S oo Jos oandgd gl > (e (slalanly
Oygods el oS 3 1) 9> SVgame Wiy e
Gl 4 el 35k 5l sl oo (b it g wiiS ) s
AuS gl > 1 el g aisl anily o s DY gae
Sold) S 3l g el 1) Ghie S el
WS (o0 g By B L (5 e

G ool ol Lo oMl (sloolagg, (3,155 o3,
by g0 S8, LT a8 @S (quyp 028 g0
Sglate albly G158 b awslie o olyen ol ol )18
3 olyen Al Gl b 550 L8, 43S 5 el
Eanl Sgliie bl IS b day i

o293 s Gy9ly -

(Slrl SesySI O )ls slaled b 89> 50 (55356 -
SsSs ;3 Ol Hee JLE, Rl jslae
plsl sl ogh wiedea a5 all)
Cawlodiis

S gl Giegn opl yo eadeslall soloacgesxe -
ooy 5l Sglite laShy 9 Iy (Sl
<! [f]Raphaeli

bud yo 5o, g (g Ay -V

o, L8, 859> 0 ke sla)ls ol (ise cpl jo
L) @il (s oS (o0 (o2 1y Ol i la3
Ste, s 4 SIS ul.a).> slrosls )’\ oolawl b aS

Wls 58 a5 oler b Gayb sl S 18, a5
oS (50 (52

Ol by oy 3 LS A Lio-Y'-)
Jyere ssbar w3 Gy Olide G pSeeal wuld
SleMbl 8 glcwsas 5Ll LB A o mu Jolis
g L A EYS- W SN PE
A (Gl D959 b aS W)l g2y a0y 5 0 sl
e b Ol 5l riie gas by osdee LT Ll
e g Sledbl (o jsliassay w00 bl & 5555
ol 3l a8 Jgame ledbl cély s > o [F]T Jgame

1 Awareness of need
2 Product purchasing

Y o2 F ol 1Py Jl


http://dx.doi.org/10.61186/jsdp.21.4.67
https://jsdp.rcisp.ac.ir/article-1-1366-fa.html

[ Downloaded from jsdp.rcisp.ac.ir on 2026-06-14 ]

[ DOI: 10.61186/jsdp.21.4.67 ]

Olsalos JUB ) duslio gl S99 S )8

10

0

‘alh»l._»uclo.'i_al)l)'l.g Ao S g0 :3doalsgd ¢yl 9 Asbly (G b Hl oD y3 33)3 HS

SeS Joles il 3l ay a5 agsee sbml ol pl sl

Dols pco YU 35 1) 5 Jlexs! s
i e ) e S8, 5l Sglie (gl
Sypedy &5 Cwl b Ghley o> )5 bwy
DFlogs o ools Liules wamio slaaysib 5 slallss
Looged Gogi Gl o sl aiey cnl )o
WS oo &S o Lol o byl 3l o)) oS laoSl
@Blgys a5 e ol Judovga o casload soliul
Gl e, 1) 5 dawg e wosl Slxas g
5 Gl laal b oakl, o Slodbl Wiy e S e
S by slessls iglsT ams &l L ede
03ld (59,3 slagsll 5095 gl el (lyie b izeen
slrosls JuglS 51 Ban gl 0wzl SIS L >
L2y sl hlsn 5 oSl a5 coul cpl SIS 0L >
5 Silwdoe 1) wlhelss o )b S L oS Sln)l8
4 Ay WESs peal 4 1) lagl g aiS Juloign 120
ssls 5l GpdEres Sy plaasie 5 oS gk
DY g Flaas @l )15 colul slao Sl Sledll
Oz oSS by gleeslhy (Sazn 4 azg b
eloll 5l a5 wilasls y Aeuzs slaig, 4 adllas
WS oo Sletiy dnd> S0 eadih 8 i il slagSTl
6lad S o a5 cad W,y BT (s Johiie iy, G

Bl Wd.gos)s ub)ﬁw‘sn}: d.:l.w‘ﬂds,\.x.gjo

() IS8 wiS o g | 5 S >

Yoo FeodoFod Xl ey Y auls

2 — [
I L
SR
. L L L

(V1035 oo oy 1 duaaler S a5 43y G155 Lo :()- JSCi)

(Figure-1): Example of a footprint graph describing a session
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(Figure-2): Step-by-step navigation patterns: (a) Upstairs,
(b) Mountain, and (c) Fingers
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(Figure-3): Web usage exploration methodology
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ruls = dict()

ruls['montain’] =
[['up','peak’,'trough,['up’,'peak’,'down],

[trough’,‘peak’,'down’],[up’, peak’],['peak’, down’]]
ruls['finger] = [['peak’, trough’],['peak’]]
ruls[‘downstair] = [['down’]]

ruls['upstair] = [[up]

level3 = list()

oo Jos 9o 3.19}0 H(O- JS)
(Figure-5): Second step of route conversion

levell = list()
for idx,actions in enumerate(levelQ):

if idx 1=0:
compare = levelO[idx] - levelO[idx - 1]
if compare<0:

levell.append(‘down’)
elif compare==0:

levell.append('same’)
elif compare>0:

levell.append(‘up’)
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(Figure-6): Third step of route conversion
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level2 = list()
for idx, actions in enumerate(levell):
if idx 1=0:
if level1[idx] == 'up' and level1[idx-1]
::'up;'
level2.append(‘up")
elif level1[idx] == 'down' and level1[idx-1]
=='up:'
level2.append(‘peak’)
elif level1[idx] =='up' and level1[idx-1]
=="down:'
level2.append(‘trough’)
elif level1[idx] == 'down' and level1[idx-1]
=="down:'
level2.append(‘down’)
elif level1[idx] == 'same:'
level2.append(‘'same’)
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(Figure-4): First step of route conversion
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(Figure-7): Automatic Pattern Discovery (APD) method for converting a page sequence into a footprint graph [behavior thread]
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(Table-5): Comparisons of engagement measures in mobile and PC sessions (* p<0.001)
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(Table-6): Rule support across subsamples (Min support =
20, Min confidence = 60)
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