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Abstract

1. Introduction

Recommender systems estimate the interests and preferences of each
user and suggest items and services to them, thus helping users to
make a quick and favorable choice. Among the various applications of
these systems, their use in estimating and suggesting points of interest
(POIs) for tourists has expanded significantly in recent years. A
common approach to identifying user interests is to use the
collaborative filtering (CF) technique. However, the accuracy and
efficiency of CF can be improved by applying different parameters
and complementary approaches. In this research, a new solution for
promoting POl offers to tourists is presented, which uses a five-
dimensional time model including the dimensions of day and night
hours, days of the week, days of the month, months of the year, and
occasions, and by calculating the Euclidean distance between the time
of recommendation and the time of previous experiences of the active
user and his similar users identifies and suggests suitable venues. The
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proposed solution also uses the trust parameter to increase the
accuracy of POI suggestions. To improve the accuracy of trust
evaluation, a new criterion based on a similarity tree structure between
contexts is introduced. The results of experiments conducted on three
well-known datasets show that the proposed model outperforms the
state-of-the-art methods in terms of efficiency and accuracy.

Research Question(s)

The main question of the current research is whether considering the
different dimensions of the time parameter in touristic place
recommendation systems, along with the trust parameter between
users, can significantly increase the accuracy of the system's
recommendations.

2. Literature Review

Various research works have been done with the aim of investigating
the impact of social relations, time, place, and context on the
efficiency of recommender systems. Savage et al. (2012) presented a
location-based recommendation algorithm to improve the accuracy of
recommended items based on learning according to the analysis of the
user's profile in social networks and his location. Bedi (2020) presents
a cross-domain approach for group recommender systems. In this
approach, the suggestions provided by reliable and well-known users
in the group improve the acceptance of recommendations compared to
the suggestions of other people in the group. The system is designed
in such a way that it takes into account the information of different
sub-domains of the tourism domain. El Yebdri et al. (2021) proposed
a context-aware trust-based post-refining approach to overcome the
problems of data sparsity and cold start in recommender systems. This
approach uses the average relative difference between fields. The
authors first calculate the average score for each contextual condition
and balance all evaluations based on the contextual condition of each
tuple.

On the other hand, in the new era, which is known as the post-
Fordism era, the supply and demand patterns in the field of tourism
have faced significant changes which should be considered in the
strategies of tourism service providers (Liasidou, 2022).
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3. Methodology

According to the main goal of the current research, which is to
increase the accuracy of systems recommending points of interest to
tourists by introducing the influence of time dimensions, the research
includes several stages. At first, a new approach to represent time in
terms of hours, days of the week, days of the month, months of the
year, and occasions is presented. Then, this time representation
approach is combined with a trust computing model and a context-
aware collaborative filtering technique to build a computational model
for extracting and recommending points of interest to tourists. In the
next stage of the research, to evaluate the effectiveness of the
proposed model in increasing the accuracy of the system's
recommendations and the level of user satisfaction, the presented
model was implemented on several datasets in the field of tourism.

4. Results

In this research, several experiments have been performed to evaluate
the performance of the proposed model. Experiments have been
conducted on three real public datasets in the field of tourism, namely
Yelp, Foursquare, and Gowalla. Some common criteria have been
used to evaluate the proposed approach and compare its accuracy and
efficiency with the existing methods:

Precision: the ratio of the number of relevant items in the list of top N
items to N.

Recall: the ratio of the number of relevant items in the list of N
suggested items to the total number of relevant items.

The results of the proposed model in this research were compared
with three existing similar research works, including USST¢, MEAP-
T, and LOCABAL+, which were respectively conducted by Kefalas
and Manolopoulos (2017), Ying et al. (2019) and Ardisono and Mauro
(2020).

The first experiment was performed to analyze the sensitivity of
the proposed model in terms of precision and recall criteria to changes
in the value of N for the top N item suggestion. As expected, the
precision decreases as the number of suggested venues increases. On
the other hand, as N increases, the recall increases as well.

Subsequent experiments were conducted to measure and compare



Summer 2023 | No.44 | Vol. 11 | Business Intelligence Management Studies | 116

the accuracy and recall criteria and showed that the proposed method
provides the best accuracy values for different datasets compared to
existing research works.

5. Discussion

The results of the evaluations based on three well-known data sets in
the field of tourism-related recommendation systems showed that the
application of these parameters significantly improves the accuracy of
the system's recommendations, and therefore they should be
considered more seriously in the recommender systems.

It is worth noting that if the absolute values of the results are
evaluated, the improvement of the results in the proposed model may
seem insignificant compared to the previous models. But if the
relative amount of the improvement of the results is considered, for
example, in the case of the Yelp dataset, it can be seen that the
proposed model has provided a significant increase in precision and
recall criteria even compared to its closest competitor, LOCABAL+.

6. Conclusion

In this research, with the aim of improving the performance of
systems recommending venues to tourists, a model based on the
estimation of trust between people was presented and evaluated. In the
proposed model, the level of trust between two users in choosing their
favorite places to visit is estimated based on the similarity level of
their feedback and previous comments. In this regard, in the proposed
model, parameters of time, location of the tourist, and classification of
POls were considered. In the proposed solution, a five-dimensional
time model is used, and suitable venues are identified and suggested
by calculating the distance between the time of recommendation and
the time of previous experiences of similar tourists. The improvement
of the results of this approach, which is evident in the results of this
research, shows that systems that apply different dimensions of time
in offering places to tourists, provide more accurate recommendations
and a higher level of satisfaction for users.

Keywords: Tourism Recommender System, POI, Location-Based
Services, Time-Aware Recommendation, Trust-Based
Recommendation, Context-Aware Recommendation.



@ }J”.LAJLEA

VENONE el 0

VEAN 05 e K5 a b

. “JU

iy
%

-3

ARV VAR

ISSN: 2821-0964 elSSN: 2821-0816

Ladgn )55 S o pute Slalllas
VeV U \\‘ﬂf NEeY C}b«uju 33 O)LQ.\: evﬁé}\{ JLw

ims.atu.ac.ir
DOI: 10.22054/ims.2023.69390.2214

BNedy50 Q0 F a0 gl S i & Shos (ST I (Sl yIa
(POI) O Koo 5 &

(ol ST oKils dga dmly ¢ 3 palS adige why s camils
P dlow
L)b.y\ u\q.-i’m )

Ob.ilc.o\.g,.i.ﬁcuﬂyxm])UTaK.leJz%ﬁ;&bb‘;mlfw.uya};wgéb| * ‘S;L‘”Cf“"

Olj.il gl 4@%] A‘JT aKﬁJ]A dgia Al g ‘)JML{ e e))? ‘)Li:b..nl Jw L“})

e S>>

2 sladle 5 088 S @des e L0 gty 5 iy 55 Saw s Slaptens 3,
AV S5 Sl ealizad OLplS Gdle el (sl Jshize 3 gy Lol aly (6 Kot i S
G SKosy 5 Calises (o eyl Jlesl b 5,y ol ueTLS 5 &8s opla s sl .l Sl
@ ey 50 GOKG Glaslgiiny S8, Gl e Sl lie cpl 3 ol 5 g B LSS
s sy Gaald Gl slul Jold umph Sl Jde &K 516 555 00 @) o1 K
Ol b ao 5 Oloj o (ool Aol dmslons L 5 S o o5l amlin 5 Jlo (glaole cols (glaj s,
Sl S e slgi s sleld |y calie GO Sl wlin 01,8 5 s S A8 slaas 2
32 Sl 38 o o 23k SO slgti > I (sl sleasl el S s (s3lgtey
ol ol (e badia) o Caalid S s e p e e Hlas & slezel b S35
5 @Rl (@algiiy Jue oS el 03l QLS om0 030348 sazee iz (S35 p e-liplanil o leT

ASGﬁaIJ\;f}AL;Lau;”me;;YLW

cd&é » J:'w Sleds 44.3)&.03)‘5,4 LSLAO&‘ céjiaﬂbjf waj: W" « :L&oj‘j.\:ls
ey 5l o8T slgiy olazel 5 e slgndy (Oleg 51 o slgnig

el Agn ol g ol 35T oKils 5 pealS panilige 4ty 657> Al 1 ab S ) ol dllia
shakeri@mshdiau.ac.ir : J g sz 5 %


http://orcid.org/0009-0001-9148-9336
http://orcid.org/0000-0002-0355-3386
http://orcid.org/ 0000-0003-3340-0062

VEY Ol | FF ojlei] o33k dlo [ diad 32 4875 oS’ o s Slalllas | V1A

Ao s
LOT i 56 55 5 onlasl Caliies cloair Joay ¢ K3 8 Cnis 035
Ololo g Shodlote (Cude 5 CElp Sl o elaml ((Sia s (glaoj s
e 53 e il Sl (Sl e STl 3 4 1y Ol 5 5 seS
U5 Sl Sl o 513 6 conlie O Ol (0I5 e (8 6,58 S
23l S i bl 55 Gy Sl 5 B 555 s b s s ge saay S
LS Gl s K 8 o ol Sawy Saptm (Db, 5 DMl (g5l
LBl ana 5 ae ol 53 8 4

LSS Sl oslinal b 4T Sl ot skmnslpiiy b S5 gt K
b Sleds 5 231 Ozl 5o O G 5 Ol 5 ((Ssiae Sgp 5 (e
Gyl ) st (s 1ol 4 55 e slaslgiing Laasily cpl ol Ly 5 ST o slulis
425 5168 el ST oMl sl a3l o3zl ol e S e
(S 4§ e (oA 81555 (Moradi et al., 2015) 5,15 0T 5550 53 goriions
o Olo )3 S (5o sba Conl Lo ol o331 5 Laosls o m Laesls 2V
Deshpande & Karypis, ) > 5 ¢35 555 s & 5 530 5 o « oDl o ae
(S Cnige obsy s ks slasysls 5o el e iy s Uo b 51.2004)
e el 0351 a1 315 0BG e sdiasslgiin Gl 4ne s O
ihy 5 omeis Sl Gldle 5o 06 me ediaaslgiiy lagtes 5,
(Zhou et al., 2022) ol Ol g es 5 01 K3 5 4 6es 5 n (SO

Sl mlie eI plulis g oslizals ) e s sy pidshd 51 S
S ol Jgl 1l e o 35 5 oS el Sl 2L 5 sy 05 S slgi
oy iy 5 03,5 O3l 42508 53 &S ol MBI L aplie 47 sy o |y M1 187

1. Point of Interest (POI)
2. Collaborative Filtering



N Oan 5 Gl benntBed ) g0 OSs St S s 3 et 5 sl a1

@b kel LOT @ sl ol 01,87 &7 sy o 15 (Wl )87 &S pl pgs
2SS, el S5l VL e ediasalgiin (Slagte Llosl
5 e i 6l de ol ) e 9 B3l a Jibe &S5 (01,187 sl 5 Cos
(Musto et al., 2017) 45" oo oslizal

s Say Sl eslimal (Sl RV 5 SSs, Casee 5 2 5l
S Lld s dazl wl (Solie 2Vl QT 5 85 g lp (keSS
S 03 )3 s dne) &Gl 43S 13 Oliis ax 53550 Laosls
Fr ommmen Sl )8 30 Glulis gl Ol il o1 8 ks codiasslgiin
O Sl g daly 5 pO1 () wws 5 wie) psghe Jlesl I ol (Lass s, 5
S o bl 5383 Slhao 5 4 olaes gl LTS5 Sy, oSG Ol e badis
g 5 b 5 Wesls Gkt S e (gl ST oSG ) K esDle
Nobahari et al., 2019; ) col v oS Hlie 2V 4 slaxel U5, 05 S Lol
53 o)l e adtens slazel 5lude 3T 1 (SaNi & Tabriz, 2017; Zheng et al., 2015
alien (Glas )8 53 KI5 o0 poites 2 D) gty Slaze) i (pred (o 2
slazel Slosl 55 ABL Lde sl e sdasslgiiy Slaptens 3 des )l
sshgr sl bzl [Lisl bMbul slael gites i ed Gl Sl
53 skl HLasl 5 Caltbes Gla el &S 55 a0 5 (Ghavipour & Meybodi, 2018)
SRl slezel e sdianslgiiy Sl ptes S 5 TS s S b
SLOSe a0l yea) oMl slaana) o alaly o35 Jiys alex3l 5L al
gl S baly ol s slael HLasl s (6des 40 g K3 5

Lo slgiin S35 s @lp Ol s slasl Gl il 4 ax g sl
PRl hasn 53 (3 e 53 besls Gl Sl b il ks 5 o K 8
Calises 3ol &8 Sl 1 O 55,8 o )15 am 55550 aia) ol 53 59290 st &

B a5 s b A g o laslgin, Cas L;LE)IJJW\Q:A&J); Ol



VEY Ol | FF oylei] o233 dlo [ diad 32 575 S’y pite Slalllas | VY

S Gl gl Sl @l et ol s ol dies il towl 485
slayl ol sasmty Sl Jte &5 51687 ol 01 805 8 4 i35k sla0lSe sl
LS (oo oalimal Liawlie 5 Lo (glaols colo (glajy ) cadn glajs, jayals glaisls
Ol 5 dld )87 (A5 (sbaas 25 Olej b o 5 Olej oo (ol ol anles L
ol Hal, S e slgii 5 plulis 1) cbe 6 K83 8 O 5l wlin
Sl 28 o 0 33k SO slgtiy 85 (I (sl slazel el Sl pomen
ban) om Cald St Slitle (e e e &S5 lazel o)l 285 55
Sty Slaptacw 53 a5 Z35 03 23k (el (nl ol D 35 e (e
38 hee 1 OUT Caly o 2l amtins 5 0885 S 4 dMesy g0 O
s (e
Oy eyl Gl slasl 03,8 iy LT & Sl (ol il 23y ool Ul
Llg o 0 slazel eyl LS 5 o Kas 8 ool slgiiy St 53
W opl o O"‘"é"”"ﬂ. Sy ey Zl5l g slas &y s | (o Sladas 5 8>
bSOl GRG0, e sy e Sl die 6 (hasg ) o
L Sy olwesly b dde opl g 558 o0 slgiin slazel 5 Olej sl 05 875,05
3 il 3ose 6 K838 SO 5 01 Kas 8L Lad e odbastlis 631340 peoes

ey

SR e
3,8 o 3 o 5 oy 13590 Lo e m s SO o e e ol 5o

we 5 O Ol e eloml Laulsy 5 sy Oal il 2yl slaylS
"ol sl Wged Oyt ol 0 plonil oiasslgiin Slagtecn S

Ll gz 3l oYl oo Sl 51 Oy e a5 025 SN S (YY)

1. Savage et al.



Y I &‘)&@jd@f...é#b)ﬁd&#ﬁé&y GLAM))Q&GWJ‘GLA)&M)

Sl 65 S8 Camdsn 5 oloml GladSs 55 )8 fbs o a5 L 6,8 5L
a3 psgin 51 OT A S5 3,8 oo i 53 1y aey (o8 oy SNl 4 ST ks S
S e e él;ﬁ Ll Soglate (sl Jis; 50 b (galgrins Jbe 53 axsT L
dde s &S Jljys s 0 GBI 8 \db-}u.o- 5 Bl 4 @) Okl
el ) 4 (gl M el 50 o cains 51 kate Bl s 5o Solgiiy
San 55 ) eslizal gl SVl oyl oK (1010) e 5 6K
IVl I b i3 87 sl Olej (58,8 )3 b (6,538 08 a5 g Sl
Slajls, 3T Cod e 5 BB 5sba Ol O L gme elal b s &S
ole Ol OBG 4o s osdle codlish sl ol Ol gladssl o
S a sl K3 8w a5 0% 0T 515k sl
G sl o &5 (Y19) "0 a5 (5 g5l o g obiplol 2 p3s 5
3,8 e B 3 U e Gl 1 O Sl Sy sl ST el el B e sl
SLolne S eslizal b 463es, g0 OIS 5 dbdadir (Sludngs oy 3l 4oy 3,850,
O1l5 Ols 356 5 33k Ol Gl eh widE bl O e el
"’\"56‘ oslatul
L Lol 5 &l ki slaans 5 €l 6l Jde 53 (YD) * g J5le 5 oYU
L33k able ST 555 0Ll Sl Sl s e (SIS sl sSTB 8 5 s
Gy e 53 les S sl 01,8 Sl ks slal 358 5 OGS I ol 8
Ol 5 ek 5 S o o3lizal SleMbl 2V i 51 01,87 o 5das e Ol
Olsisa 1) o) 358 5 oy pome )l5 42 ey GO ST im0
S o 53 DS Dl 5 ek (ol s e
1. feeling
2. Zhang & Chow
3. Ozsoy et al.

4. check-in
5. Kefalas, P., & Manolopoulos, Y.



VEY Ol | FF ojlei] o233 dlo [ diad 32 5875 oS o s ilalllas | VY

S e 03,5 2 Sl o e G (1Y) 0L 5 05 s,
A 018 4 e 50 SLOSL a1 1y Ly Sles slaesss L O e
5 A8 e awlos L350 0K S3b el 1, Cals (o ) B3 oo 1] ol san
b go 53 Calizes slas aly Ol LG sjle oo 536 1) ol jan a5 O )8
dias Sl (s Calie ()l 0K 5 Olej Lo 3 451 oliiacs 5 5,1 g0 (o glize
e 2l S o plosl it (STLl L O S Ol 5 (et
ST B e b Loyl 5 018 S Sy Jl L Gilles ) SR slaen T Ll s

S 55t 33l e a5 Sl COLSan 5 515 da g 0kt 5 me S )
S S 3 5 s Sk (LUl Sy ) WIiole S b ol
Sshe 038 Ghwos S8s 5 bl hIE Lol b Shs ol el
4 08 p e e S 55 (5,838 Shols 4oy (e (al 3 6l
ohd (e Lo Slgiy aees S5 5 358 e b (29393 S At S
Jrm K3 8 lalir sl Sowen zliaal 1y WIS s gt ol
5,8 15 oslizuls ) e

OLylS dues S Jhe &K (Y4IA) rdmg;lp 5 FIF ek o
2 s el K oK b 501, 5y 53 SNl L ol sddalgiin
L g sdiis;l Lgh()\g.a Cnd g0 u.i-sj co\ﬁ)lf Oloe 5 ...LiT Cwd & F()&»
S Syt LOT o elazml Lty 5 01,8 il s glajs, 0l Kas 8
S 5 b osh e gl gl elal s s LT Gl flbs 4 5 01l O dila
(Shudiws &tﬁo;; 4 Q\jiisjf) 3sd o Gutd OlpylS s Calld Lo, gST6 ol

s

1. Tuan et al.,

2. Zhao et al.

3. Khazaei, E., & Alimohammadi, A.

4. Location-based Social Network (LBSN)



V| Oen 5 Gl bty g0 OSs St 5 S s 3 et 5 sl a1

2 o Sl 5 b Silede 1 62,500, (YIA) 0L Kes 5 olegh
el ki S sy s A Sy el edsslety Slaptee
255 B ESS bl e OT Coadl 5 s o (23055 28 2538 Oloesr 5
4 Slo) el p b Hlie il o AT 633 Sl le B b 4 p s
Oeeren (Rafailidis & Nanopoulos, 2015) Cl sty )8 Slowar 5 obsy &5
S Ol LOT o slacals 5 0 Kas § oSl S s Sledbl 148 de Ja
S g oalimal S Dl 5 ol g 05l iy
L S &l ngi.hjf‘_;l.ao\gn slgin ﬁ.uﬁ‘&i (\"\‘\)YQ\)&AA) df..ﬁ
:;J:fu.ajléj):Lgu\a{Ql.{ALgLA:%‘_;\jbﬁjc,?pB-j:6
Loy Jge Sysen & 0K Cdr &K o sym 9 5005 Gldla! ()
iz Ol (8 o 5 33l 3y e 1S
ins g e 5 Caliien (5La0L ) 53 1y piliiee 1 gte 6o Jous Y gane 0118 (Y
1y SVl Joa &5 (F10) "0 5 i a5 okbplonil (2255 5
ol oks A1) Gl A 0l 4 atals U 4 p e 0 K83 8 S0 slgrty
3l el E Gl 1) S8 Sl ot S eSS Il S e Js
03Mital L ) 4o 5 o 83 o0 (il O st szl GlaaSis s LG
s e plowl oddslgiig (SO 5 OIS e Sl S
2 e okasslgiy Glante a3 Ko s, 5l oo sehe 53,0 S (YY) P,
slazel eSS I s ioman Lasv.:.w:.w gl o e Oldles g slazel
slzel &S Mo sl 534S 15,8 o dons O §o S s @150 0550 ol 43 eslinals y 4o
eSS b ays 435 ks o2 T Lasl Sledbl Loeles L3551 Ol Lk
1. Tahmasbi et al.
2.Ying et al.
3. Hosseini et al., 2019

4. Multi-aspect Time-related Influence (MATI)
5. Roy, F



VEY Ol | FF oyled] o233l Jlo | ied 52 575 S’ o e Slillas | 1 YE

3 Slaes SLMb] S WS e slgiiy ropes LOT 355 SdSL olael oLy
4 ataly Glaylas b Wsd a5 8 b s slael gleS S s e 5 0l 8 (5,8,
g S de
G5l 25,5 ekiansliiy lantenm 1y sleials o 3 Saa, oSS (YeY1) Re
22 pbb 5 skl BB Ol Lo g ediidtll slaslgiiy 3y ol g3 AS
s i o 35 03 8 3131 ple Slaslgiin & Sl ) o5 2y 005 S
i a1y 6, Kas § asls Calisee glaatals o5 Sledbl &8 ol o o1 b (51458 4
5 E
sdia3slgity e & (YY) TG 5 bay bawg cdaalyl fash s
S e mals (gl aals iz glaests I ST Sl add b iae | (glatals
slezel Sl 35y sl 1) 3lazel g 5 slezel DML (ptcn ol S o 03Lizl
28 o s edbad 5 glaslgiiy
w3 51 BT slazel e S5V 3,505, 5 (YY) ToL8n 5 6yl
Slgiiy odiasslgiiy Slaptun 53 3w f,b 5 bosls Jos O ke sl
ol Ol ge S o oslitul Ladie] o (oo V| S0l 515 Sy pl i S
ol 2 b abi il aen 5 S e acalons lane Ll b a6l 1 el (Sl
q;b&\,.ou,&uU@;lwuj.m@oj\ﬂ4\?4;?_,536\4;:»;%@}
S e oalizal b s i 5 51 8 slazel a1 Glabsl LB L8 O 5,
as ol 4 oSt Olyss 3 45 Sl 03V &S5l 4 g K5 b
0133 & Lomd K855 05 55 Lo 5 a0 Sl 05 5 o a L 3 Bl
Sl aly 55 bl g abse pl S Cal 0dd arlpe (6, Kt SV b 3
Ot 4 LOKG Fav s (gt dborjl 5 ¢ Ko F Slods DB S s o
1. Bedi, P.
2. Richa & Bedi, P.

3. Cross-Domain Recommender System
4. El Yebdri et al., 2021



VO | O)Kan 5 Glads benndBed ) g0 0Ss St S s 3 et 5 sl a1

S o e 0435508 4 0o SN 53 Dk ol ez 513,813 w575 50
Gy 5 A 53 Dslie 5 L a5 gl 4 Jl (S Bl
53 855 5 @150 B b S G il laa i da0T Jlzl
Ineson et ) (VF+) coLLs $1¥A4 (393 58) 3 S o Lal i Ol (glalan 5 Las ;0
ol slaasin jl g pdiolbsl 5 oL Bl (al., 2017; Liasidou, 2022
D55 ks Dl 5 (5585 gla S 5 ool a3 by Olh9s 5o S L S
5 @) 353 A 0T e (Al s S iy Dlne 25 4 5o
QYA (g5 AL

S Sl OT Sl eslizul 5 Ol ke &S das oo Ol Ls e sy ou)
5 adls 5l Olais ar ginyse il ladle 5o stiasslgiiny (o gt PEARLY
TR g3 sn nl el ok S 5 plowil 03 pl 3 (Soks (a5 LS
Kefalas & Manolopoulos, ) cul 4 cpl j3 i b iags Soys e 5 Sl
(2017

3 lgiy Jbe 9 Saos S
Slaptucs Slaos 8> LB 5 e Rl Jhagh el Ode 4 g L
Jols Shasn coleg bl 56 03 S0 b 0L Kss 8 4 sl clole sdiasslgiin
L35k 0l 5 oldiol Obej (plaijl 6l e 3 80 05 <SG Il )3 ol al> o i
Llwls 5 dlo glaole cole (glajs, caman slajs) Gasald blels skl Cae
S5 5 slezel Sleabes Joe 5 L 0les plai3l 3,55 ol e 33,5 50 41
5 gl Sl el Gl Ja B 558 oo Gl ate 51 oBT (Sl 5V
(s S Al e 53 b el LOT 4 0188 5 @dles, g GO 4oy
2> 5 e Sao 5 S5 05 YL 5 olgiy J A6 0l bl sl
S35 5 eslsacgema dLx S5y g ekddl) Jhe WL Luls, e

’J}*i'gs‘ J:‘l"-." E) ui')‘jf o7 @L“J oS ol sz\.wo_sl.:;



VEY Ol | FF oylei] o33 dlo [ diad 2 575 oS’y pite Solalllas | VY5

9 ek e Jlop Ol Il 5 9d o B me (oolglin Je (i pl aalsl s
de 53 o3lizals 3o ga SLadgile Sl e 338 0 S e JS Loy
A el e Cas 5 (6ol

S 0k g5 Losen U5 s sy opl e (Jbe D) s

(53909

I Goda 2T w0 ol Slael ol 15 85T (g8 g odlb )5 Al U e

D g 63 et Tl

S Sa s o

P LU PR )

(o) )l s ssn s K52 S 0 g5y @

S Camdge Dlamins Olgiea K, Y) e a5 Jols )8 G i s
el (Bl 58 5 Jsb)

w5 s s Glngy Lad &S5 )3 abi & ) pon 93l dde 53 Ol
el ol S0 Jgda y3 slal pl s gd e

R R P P R P I R S = G SRV PO P PR i P
5 0Pl Canlin b O, e (g1l 5e Canlin SS L 0L 5 4 4 555 e3ls o

s o Ol 1) i Camlie &K L 0y

6:% U’::'})J'; b\ﬂ) 6|Jf 34.54.'5;#): ébu.' A d}b

2Ok 0dg9ux0 Slod Oloj alwf

{0,1,2,...,23} X, Sa00ks 55 Slele
{1,2,3,....,7} X, a5 js,
{1,2,3,...,31} X: oo )3 33,
{1,2,3,...,12} X Jl s obe
{-1,0,1} Xy [PNCI I




VYV | Oan 5 Gl benndBed ) g0 0Ss St S s 3 et 5 sl a1

5o gl ) Slases b sdmpty Las )3 abl & &) pon

X, = Y
Xy= 0
Xy = ¥
Xe= 4
Xy= )

2l (i [21,5,30, 9, 1] Hls 5 oy seoas O 55 o 1y 35S Ao Gloj abamed ol oL
(ol ol (Kas 8 lisy e 0K £5 s S Wi peler
ST i |y Slgihey g 355 M350 UG 5 IS el (San Ko sle
gty Sl 3553 s 31 (IS st S L 5 (el 5 S 0 i (Ol gy Sle)

AL il |y cmle 0 2

Xy
Jlb )5 a4 slgiiy S 508Nl o

:Q\nb}ju
3L Sl oz 53 01,8 0K 5 0l 51 oBT sla gt osls oL @
ol Gl gld i)l 48 gazme 31 OT ple UG (s S @ g5 ,8 Ol
SUP L ooler oS5 UK @ osls oSSl ol 35085 8 5)ls 35 018
O awlis oS Glijyl o8 anls Co 5 a4 Ad Ly ol Ll 1>
O awls s o Ol 1) Laiyl lads 5 oLasyl Ol codss oli
S el 03313 oL 53 LOKe Sledbl sl (sl sl S Jl e s
53 S8 Cumdge dan 3l OB @ by o Calies sl e 0T G b

slal 8 Sl o b ailge iy Jald 555 Olej A .Sl ) Bl BB OIS



VEY Ol | FF ojlei] o33k dlo [ diad 32 4875 oS o s Silalllas | VYA

DL ) o itz G Gl abi G O pon | (abdyl O
PR T UV BV SRCTS P R -5 SRR TSR PO
& 0313 oL (slas, oSy 1ol 45 T lie 4l das e OLE (O )
sl (p shnal)
Wl 0l &1H) 5 Sl s eolgiy Gy NS Cao s
Sy 93 48 dph e S3Lys (U, LD adge aw fola Coua ,l8 Sledbl )
ol s g i ) 53 B (63555 il je Sl
eSS a b LBl A sl (S ol esls oSl & e b Y
bl o8 GG 655 ol 5 )5 G0 Camige (gBl i 035dme 3 il OIS
Dy ool 25 S pess (g Sl 0k adnia )8 Lo g
83 8 Oyl aia 53 oS Sl 1 )8 & Coa 187 sbezel e V=Y
By 03) et (LAl dlos ol ol
o8l Ao Jlme plal 5 ded Sles abi b bl Slej abis oy alols Y-Y
3 g h Armlone ()
o o 33 0 gy p (6,555 ,5 Sl 31K a5 eeds (o)) Sl Y
o Sl (S5 s sleel iie OS5 1S 03 gk e el 6 eled 2 Y
23 8 o talomn 355
b or o S5 et Sltel i 3 5L B0 e ¥
a8 a5 oLzl YL OKe N sluns F al e 51 ol 5 0 Cod 510
2550 gy
e Ja5l) V=Y o a5 O e L 5 it ol S b RS 5 50
Ja5l) ¥ e 5 (Sl alols auloes Jo3b) Y=Y do o5 c(aia) 1 0BT slazel

a5 Dl o L (05 51da5 0 slns dnloes



V| Oan 5 Gl benntBed ) g0 OSs St S s 3 et 5 sl a1

£y 5 08T slazsl s Jy5b
Sl &K s baie) o Lalsy 45 55d e slgiie e e slazel Hlisl gl
St gl Wigad S5 Olgsa 5d gLl ) S ol 4 (Sledde
L3 O gty Ll 5 oo dln) )0 co\)i.io; 4Me> ) g0 o olasslgiin

AP PW- PR I (-

skasslgiy ‘5Ln(.:....,.a,a wm) g e slazel HLEDH (gl p 4 gl wmy 05 S S
35k Lol

R CTE

//\\

;;Mﬁ-ﬁb )6)[4

/| T /\

Fei o e 5L oSl 50 wolaes ol sl Ol s
Juciy  l SOL oKl 3 5

w3 6 3 Uy S a8 S Ssbezel S0 JSKa ane sty Sl eslizal L
s 8 795 Ml € (ol a3 slazel Hlie radd (gl (Bl os 03l Co paseia
Iy (e T (ST Sl 55 L) LOSG § 5 4 4 5 b S )3 )3 C 5 Co glaate b ble
(Cald L) ahols Hlme 5 oslinal b ate) 55 m 0398035 Sllie o Lo oo
FEFC 4 Co Sl slazel Hlisl sl 5S35 C 5 Co sladin) dypp 255 or dnmloms
5,8 eslizal ' gy Calis Hlan 1015 o chin) 55 CALE Anloes (515 .3 5 Al g5

5C1 slae § o Calis Hldie uns 1 Glre ol el (WU & Palmer, 1994)

1. WUP



VEY Ol | FF ojlei] o233l dlo [ diad 32 575 oS’y pite Slalllas | VY

C"J"':"JC3 Q\j&ﬂ\{ C2)C1 Lg\.&o;\éff.&.a r}wjj uifuﬁli “U'Z‘ W0 s C,

3 sh o drmloe 55 D504 Co 5 G n latn) CALS e 355 0

ConSim(Cy, C,) = 2 X Ns ()
Ny + N, + 2 X N3

N2 (.Cg 4JC]_ j‘J.?‘“A)J C:;b LsLha)fJ‘MNl LJ}&L;A ov\{.\" Jii:)b SJ}EQM
CgQ@)j‘ﬂ)bé‘)&b@ﬁ)‘ﬁNg}th QCQ}\M)bé‘)LSUM;ﬂM

!

S99 6‘4:\-:43 ML:-\; )\,.M 2° A}Lé;w‘é)‘}d 6)‘.1?)“ Y JS.Z

&S Olsew Co 5 Cr Lo S b e Jsb sy e s oDl Lol Jiagh o
& OlF g FT Slae &K (23ls (gl ol oddmyp 0 Sl ald e
Sl polastl G5 G e S5 ladl g laplan

25 Ay Sl eslizad b ediS oLl )8 4 Jl )l ane; 51 BT slazel It
P g s (e

_ X ConSim(C,C).|r —1'| (Y)

Y. ConSim(C,C")

T =

1. Least Common Superconcept (LCS)



WA | Oen 5 Gl e tBed ) g0 OSs St S s 3 et 5 sl a1

3o Dy sots 1y odiS SLiil 8 a4 b 1S slazel Hluie T o gb alaily s o7
(':J 95 O $lae; Cals iz ConSim (C, C) 5 das e 0L [0, 1] 4 Glass
25 s J )8 beg & Cwl ol (Wl 0K g3 Lesie ) gba)
okl dewlowe V daly olel  Cald ldde ul oS Wled asjlael oS Ll
O 1) oS bl 1) 5 dlb )8 (ol 5ol Hliie o § a7 5T omes .ol

..LIAJ‘SG

b ol il Jy5be
A e 53 .l Sl US4l Oy semas (o3lgiiy Jde HIS IS Ul ¢ ide ol s 5 i
4.:..»l>=nL;x.é@bj%\{&@jj@bjwmw\éw‘fj‘ﬁjjfia.xf@\’—\’
- absd 4 ol Slijyl Ol ax a 457 5505 Coedl Sz OT31 H opl 558
enlin SO Dl g1 1) b5l OT 05 oo (6 2o Ol L cdsly 53
T B e S VINCI WV I P S ROV E N g VR FIRCPS
0313 b NS S 4 S 0la K5 B b 5l ash a3 S 55 0T sy 6 ke 05
5 Gy glas s dhd o Olgea Sl s @olgte Jue 5 s
S 53 487 Sl s 258 g0 0305 OLAS U=y BIPYARG CRCIP VIR ST P
A 53 N=5 (oolgiiy Jde 53 &5 S35 s s N 1 Ol sld Ol e SIS
213055 (o8l Jlne 3l oslizul ¢ Gloj alasd 55 ol aAlols dclone (gl ol 0 s 4 S
spbe 8 53 055 G 0l slad 316K a6l Ko e 6935 o sl
W = [Wy, W, ooy Wil Soygmts 058l <SG B 55 1y Lagsss ol e S
Sloi bt 5 X = [Xe, Xo, ooy Xn] Llsp b aas Ol giea |y Jl> 0lej S s Ol
abd g3 Aol (s Ol X=X, X2 ooy X'n] Hlo b aets Olgea |y oL,
ﬁ\P&JQ)@QSQTEQJQX—X’ M W s Jsls b 5l S e

...:.‘

S



VEY Ol | FF ojlei] o233 dlo [ diad 32 5875 oS’ o pits Silalllas | VY'Y

n
d= Zwi(xi —x';)? )
=1

Om Aol ST Tl it pl gl 35 8 e 5ledle 5 cede T alols i
o4 0303 o0l 53 0Bt SLdS)) o 7 g ol ke s slew b b 5
drloe 0 dlddle i (Gl bl Oax 5 0 e el b g 5 35500 e O

:'”de‘

nd = ()

max

(o

03 gpdad o Hlems dnsle Jp3le

8T slozel 35 5l 0l 5 byl Ol o Aol amloma oo k3 25 5 53 53
Gbr s o 5l (o B oS SLEGH 8 s 4 Sl Jb )8 4k
(i) Slael Gl o5V (A o Lol ealgiiy Ba) US4 55 5t oS 55b0ks)
S el p S Ao e 3 aips 5 KBS GOKS I a5 (e
e s b bl ol b o Cad ol 3 5 el W3k el
5 slzel bl 93 51 (Al Olsiea ol Jhay 53 Ospkad e bl e o
35 Salie 035 b il g o 95 ol 51K n ol ol 4 8 5 s Slej 039K 5
Sl —a by Gl 035Sn5 05 s QLT sbezel 05y 51 a8 Wips s 8 ks
22,5 &1 03 dad o Oljee S S ) 5 dlaily OV 5 o0 (o

Relg =a.T+ (1 —-a).(1 —nd) )

MB)JW‘ Q‘j:A U.;J.ImndjT)@lR LS’L:‘:').)‘ Qbﬁla;ja Q\J:.a RelR &S
Sy 5 BOT & by e Lalsy 5 ambous oo &S das o Ol 1 ol 5 Sl )
)

ialaly Gb () s, 0nT a4 U) dlb )8 (fuedss o)l Hliae cs gy



W | Oan 5 Gl bt d )y g0 OSs St 5 S s 3 et 5 sl a1

159 8 03) pedd

Relp.
¥ = Yrecrs Relg.1g *)
YReCRLTR

558 68 0ka & das a0l |y WS la gLl 4o seme CRS (54 daly s
63 gd>ea > S ol &L&d&s LSLALS’L:&))‘ J.FL:-' [ o)ub\ ﬁ)}iﬂ Y 4.1:-_/.»
Lo g o5 s S 6 5 b it 5 iz @Bl lb ST SIS nd e LSl

Ll 0l yadein )

S3lgdn dbe b5
o 5 )l Gl gla 2T el oalgiing e o5l s ¢ idm nl 5o
5 bl GUslae e isd o B yme 03lituls ) ge Slreslsas gazes Il 135 8
Loy ) galgiiy 3,055 2U)) ) L6558 o o 5 duglie 3 0 «suﬁui”

Dy n dmlie 3 g sn Bgy N 4 by e

WLoslsas geoms
Gowalla 5 Foursquare (Yelp ixs 2815 o508 0305 48 gazme auw (55, » b 2slesT
Wl 53 S 03134 gazes dw oyl Lo 55 .l ourlqu'l

Sy 08 Olk g b olisyl 555 55 Sledbl eslsas saza ol —Yelp
.Jj\sﬁjsbﬁ.ihj\dib)lfjwf

VEEYONY L TOY 510018 s> laosls eslsas sazae o —Foursquare
Bl hagd 53 505,50 1y ¢S g8 gd 55 4Des ) se SO 55 YoV 4,4
RO 563l slaesls 4 alzws sl (119) 0L 5 &Ky o 0 i
Vo S Bld 48T G100 s Sl o 33l )80 L g filas & W5 S Ol

1. Candidate Rating Set
2.Ying et al.



VEY Ol | FF oylei] o233l Jlo | died 52 575 S o pite SlWillas | A YE

Ales ST 3L 0l

Olgr Calidee sla,gd 55 01,58 i Sledbl aslsas same | —Gowalla
wlie A8 o S YoV STE Y 8 w8 Sl ojl 5o aMesse O s
Sl LA Ol a0l & by je (slas )5S (Y1) 01K 5 Ky o o
Oeomed 5 Lok 3L 8 N0 Gl 28 Lw g S O gome e 0K 5 s S
Ldd ks Wles S il 1, 0K Yr 5l S &S 1 Kas 5

ol 1,1 Y Jgda 53 5515 5 590 031540 ez 4w 390 3 4l ol Sl

bl 3 e3lizulsyge (slaeslaas gazme 5590 3 (s bel MBI LY J g
A N33k Mo 1Sl W33k sluss Sl Slaw 03154c gacxo
70y YYYOY.f YV VA BOYYYA Yelp
77/¥¥ VAZYY Yarf \+VA Foursquare
\idial (RREVYZ £ PV Y\$% Gowalla

aglin 3590 slapn; S 5 (2L551 slasbne
5 S awlie 5 olgiin 350, SUisl @l sl slas aw (iags ol o

) w;ﬂ} abm\b)ybﬁyjj)&\{d"-dh"-)\f
sbe ol Kissbea N & 55 @2 TN G s L slagaT s o 1 235
Db A ) D) gk

. Relevant N Retrieved )
Precision = - \{
Retrieved

L;LAV.QT JS slaw 4 oolginy r:‘iTN o 3 L5 1 LSL"rziT Sl S :VGS|_,>'-|J.§

1. Precision
2. Recall




WO | 0)an 5 Gl benndBed )y g0 OSs St S s 3 et 5 sl a1

s or e 5 Al 5 S e s le s e

Relevant N Retrieved
Recall = oy
Relevant

Ay SN g a8 Sl Sl 5 S o 0518 6l 3 lae oSS FL
@\)Q)yqju\;f@&fﬁxjwwwwé):q)gua\.:;@
Pk A )

2 X Precision X Recall
F — score = — QY
Precision + Recall

USST¢ Jolo 592 90 wlie ags 5 aw b oass el o eolgdiey Jde @L:J
S (Y W) g Jgle 5 WYUS bw s 5 5 4 < LOCABAL+ 3 MEAP-T

(23,5 13 auslin 3550 (Yo 0) g p5le 5 5igm )T 5 (Y1) "0 e

laail

Sl s s slajlae bl golgiy Jde Canla o 6l sleT ol
ST ol s ¥ S s plasil 5 o TN slgity ol 2 N e Sl ok 4 S
031548 gazmn dw (S5 p Fr HTO N YO N VO N O Jola N il ji5lie 6l 5,
GLOG sl ool b gy e sl & sboles das o Olis eslituls s
o IR 5 Sl S5 BB g b e ol il o SRS CE5 codislgiiy
I Kes O b bl e Sl D3 e sl sl K8 5 0 i
e 3l st L STl sl Eata ol asd 3Ly Sl lade (N
S Il inn g n Mgt ) 4 b (6 Jad e 25l se 35k O

Aaloeil oo S85 byl e 2ol 4 4S5 Sl G ys laie

1. Kefalas, P., & Manolopoulos, Y.
2.Ying, et al.
3. Ardissono, L., & Mauro, N.



VEY Ol | FF ojlei] o33 dlo [ diad 2 575 oS’y pite SolWlllas | VY5

0/045
0/04
0/035
0/03
0/025
0/02
0/015
0/01
0/005
0

= Yelp

# Foursquare

# Gowalla

@

0/7
0/6
0/5
0/4
0/3
0/2
0/1

* Yelp

"a Foursquare

# Gowalla

0)

yol> Gaid SABL 1 xe

b oy ple 4 Cand oolgiis Je I aslan 5 SL5H1 Gl 65 @l talesT

s (5,8 03I IN=10 gl & FL 5 Slssl 5 5 85 glalne plow!

35 & 48 0ka das o Ol S8 e 1y o) 2w ¥ s

polie p e (ol glaoslsas sama gl oolgin Sy 358 o0 odalie Jgue



WY | Oan 5 Gl benndBed ) g0 0Ss St 5 S s 3 et 5 sl a1

S o il 3 g ge gt LS L awlie H3 8o
l)ga,l:o'uLgl.ae.s\.s«—)wngjﬂwuxs)yduu;))@‘}ﬁ-\}@Lﬁ?JJJ:,-
5 YeIp (laeslsas gozes (555 » o3l hay sl 4 4 L odas e Ol
FOUrSQUAre oslsas semms 3550 53 4l .S o Joe K5 sla 33, 31 2 Gowalla
el 1, LOCABAL+ 55, b colgids s, 4ot
5 el 0 trslons Ll S (515 Q) alaly ol 5 FL slie ol 55
S b o odalie Ul 3 T Blae .Conl ol &1 0 Jad 55 ol

S p S FL Hlrs e 1y SIS 5 Shes o g0 (o0lgiinn

o5 SBeslaas sezme (555 2 d5 p3lae ¥ g

Gowalla | Foursquare Yelp
D ald RRY /2 YV USSTC
R e /rYQ¥ MEAP-T
RN o /AYEY Y LOCABAL+
o[+ FAY o[+¥YA of vy Sdlguin S0

SO G glaanl o

o pdse Beslsas sezee 59y p (Sl A palas b Jgde

Gowalla | Foursquare Yelp
¥y WAL WAL\ USSTC
¥ Yiald Wiiai MEAP-T
ALY <IYeY VALY LOCABAL+
/Yoo <YLY /¥ SOlghiy HIaly

ol Gasg glaasl o

o5 SBeslsas gems 595 p FL 3l .0 Jga

Gowalla | Foursquare Yelp

«/+OA] Y /PEAY USSTC

e RN /2 OYY MEAP-T




VEY Ol | FF ojlei] o33k dlo [ diad 32 4875 oS o s Slalllas | VYA

Gowalla | Foursquare Yelp
«/PEAF 2N /A OVY LOCABAL+
NRE o[+ A +/+04Y @olgiy LS,

ol G laasl C"‘

S S o 5 Lom
o L3l ol odasslgiiny &L“r:-“:-“ ;J,gl_‘..; Syl Ol (ragh cpl o
W58 15 b sase s s Syl 33w slezel pads elal Ly Jde 0 Kis S
L35k g @dlen e STl OBl 3 )5 5w slazsl Ol golgiiny J 5o
).s\.:wl)a\)a.:ﬂ@oAJMuQT&Q\ﬁJLaa)}ﬁ-jl{a@icbuwulﬁ
L33k LOKe duaib 5 K535 G Cumbe ile sl bl salgrin Joe
03 odba Ll 03154 sazes aw ol odplon) gla gl 55l s A2 w5 L s
C3s bl ol Jlesl &8 sls 0l o K83 8 b Lot 0 o § (bt o)
S 53 Cel 05N 1l 5 by 0 ) (55lobkan D) oty ) ot Gl 5
oS N p s S S pon Jolse pl odinsalgiiy

Sean 03,8 13 b5l 350 mls Gllas pslie BT ol ol S3LG €S
e g BB 5 S S sladde 4 Sl (3l e 5 B 30 Ol e Sl
E 5 i o G polie Sl s C8s Glajlas &S Cils a5 LU Ll e, b
Sl F it hagh la,lS s oS o 2 s s p3lie ol ply 5 L)
Dsgo eh 4 55 3ty s dusm 53 oS S S 5 3L Vsams Lgh o0
031348 gazmn 3y g0 43 o csjf IR ERPY @Lﬂ 3o oo Il Jf\ Lol ¢Cwl
5 Cds sbaslas 53 1y (gobles 05 (slgiin Jde 45T 555 e ab>d Yelp
Cosl 03,8 &1, LOCABAL+ w07 by op 55 b awlin 53 o> Slgsl b
RUW NICSTY. YA RPIWZSTS 75 IOV IPREN P PL Y

Gaould sblels sbul Jald unmy Sloj dde &5l salgiiy LS, o

aold dwl>s L o d4h o oslainl bwls b glaols cole (glajs, catan slajy,



WA | O)an 5 Gl b tBed ) g0 OSs St 5 S s 3 et 5 sl a1

SO 5l alie Olisgd 5 a3 8 (A5 Glaa o Oloj b 4o 5 Olej o (ol
28 2 S 5K, ol ) Jel @l s 335 o slgie 5 olulid el
1 Ol Gl slayl 457 50t 457 a3 oo OLES ol 35980 23 ol 51 ol
SVl o 5 G5 ot 5 (S o sl 01,8558 & O slgity 53
..U))T@V.a\}bjﬁ-‘blj)lfd\j

oo 31 el b BB dleen slaoyl OT Slisyl 5 ass onl aalsl slewly )3
sl ieloly o5 plail Jbe 6l ey poslie o g (8L Sl ol (Siluang 570
sﬁyuuljdnho-\'%)\@dw\jdéliJJJlssf}L;:MJJ.«J;L;Jm
Lslp oo Sl ol cate Slagbdol ol g e asd e gt S
S g Sl 5 G (Klen & 51 lapn T 4 Jlb S obd )l (ass
© 38 atia aig sba Ol ) (Sleos ool plad bpd o Sl S
515 355 O o) f<’.° bl el ol el gla gli ) 51 slae sl
oslizal b ul)l (iluang @l oSS 5 o, Sall duﬁ,ﬁn 3 @)l 43 S
34

S S g bl 5 S = Gle (VL K Sl eslinal L OIS o i
)sg&b.:}u' slgis 65 4 G0 ol syl 3 QT):Ji.'::Jf‘S@LQJ
slgiin Oy g8 a1y 5595 Jeolsd 53 SO Ol5 o o Do SV sb S MLans

.;ﬁ;%;éﬁ;}&b&&@l;«uﬂfTQ)@u})s66?)}.,9)53;

él.:.a oo\
I lie o b Bl s dle ol 458 s oS ST n p3lel Ol o

ORCID
Samaneh Sheibani http://orcid.org/0009-0001-9148-9336
Hassan Shakeri http://orcid.org/0000-0002-0355-3386

Reza Sheibani http://orcid.org/ 0000-0003-3340-0062


http://orcid.org/0009-0001-9148-9336
http://orcid.org/0000-0002-0355-3386
http://orcid.org/0000-0003-0191-2717
http://orcid.org/0009-0001-9148-9336
http://orcid.org/0000-0002-0355-3386
http://orcid.org/ 0000-0003-3340-0062

VEY Ol | FF ojlei] oan3h dlo [ iad 32 4875 oS o s ilalllas | VF

@L:.o

Cloli 5 4 e )by S roin ((VFAQ) sbow (w33 p 5 (Slge (S35, (G330
Slabasy 5 75 45 12 edlan wsibsulem ol N, e 6 K00
doi: 10.34785/J011.2021.869 Ad-Y++ «(¥P)4 (s g Solalllas aollozd . J ol

Glols 5 as e iyl (VF0)) aloew ¢ owsd b (Ggs (3555 (33050 e (OLLE
(s S 8 plol Olllas anbhabss (sylsalepm plas SV (e (5, K835
doi: 10.52547/journalitor.36268.10.19.0 .YA-\ (YO«

sl 0 ealhe 5 Coale 16 i 8 (AN o (5352 bl 5 slge o glim

References

Ardissono, L., & Mauro, N. (2020). A compositional model of multi-faceted
trust for personalized item recommendation. Expert Systems with
Applications, 140, 112880. https://doi.org/10.1016/j.eswa.2019
.112880

Bedi, P. (2020). Combining trust and reputation as user influence in cross
domain group recommender system (CDGRS). Journal of Intelligent
& Fuzzy Systems, 38 (5), 6235-6246. https://doi.org/10.3233/JIFS-
179705

Deshpande, M., & Karypis, G. (2004), Item-based top-n recommendation
algorithms. ACM Transactions on Information Systems, 22, 143-177.
https://doi.org/10.1145/3545796

El Yebdri, Z., Benslimane, S. M., Lahfa, F., Barhamgi, M., & Benslimane,
D. (2021). Context-aware recommender system using trust network.
Computing, 103, 1919-1937. https://doi.org/10.1007/s00607-020-
00876-9

Hosseini, S., Yin, H., Zhou, X., Sadig, S., Kangavari, M. R., & Cheung, N.-
M. (2019). Leveraging multi-aspect time-related influence in location
recommendation.  World  Wide Web, 22(3), 1001-1028.
https://doi.org/10.1007/s11280-018-0573-2

Ineson, E., Yap, H., & Nita, V. (2017). International Case Studies for
Hospitality, Tourism and Event Management Students and Trainees.
Technopress.

Kefalas, P., & Manolopoulos, Y. (2017). A time-aware spatio-textual
recommender system. Expert Systems with Applications, 78, 396-406.


https://doi.org/10.34785/J011.2021.869
https://doi.org/10.52547/journalitor.36268.10.19.0
https://doi.org/10.1145/3545796

VR | 01Kan 5 il € aBen 00 OKG Sao S8 s 3 et 51 sl a1

https://doi.org/10.1016/j.eswa.2017.01.060

Khazaei, E., & Alimohammadi, A. (2018). An automatic user grouping
model for a group recommender system in location-based social
networks. ISPRS International Journal of Geo-Information, 7(67), 1-
18. https://doi.org/10.3390/ijgi7020067

Liasidou, S. (2022). Reviewing the Content of European Countries’ Official
Tourism Websites: A Neo/Post-Fordist Perspective. Tourism and
Hospitality, 3(2), 380-398. https://doi.org/10.3390/tourhosp3020025

Moradi, P., Ahmadian, S., & Akhlaghian, F. (2015). An effective trust-based
recommendation method using a novel graph clustering algorithm.
Physica A: Statistical mechanics and its applications, 436, 462-481.
https://doi.org/10.1016/j.physa.2015.05.008

Musto, C., Gemmis, M., Semeraro, G., & Lops, P. (2017). A multi-criteria
recommender system exploiting aspect-based sentiment analysis of
users' reviews. Proceedings of the eleventh ACM conference on
recommender systems. https://doi.org/10.1145/3109859.3109905

Nobahari, V., Jalali, M., & Mahdavi, S. J. S. (2019). 1SoTrustSeq: a social
recommender system based on implicit interest, trust and sequential
behaviors of users using matrix factorization. Journal of Intelligent
Information Systems, 52(2), 239-268. https://doi.org/10.1007/s10844-
018-0513-8

Ozsoy, M. G., Polat, F., & Alhajj, R. (2016). Time preference aware
dynamic recommendation enhanced with location, social network and
temporal information. 2016 IEEE/ACM International Conference on
Advances in Social Networks Analysis and Mining (ASONAM), 909-
916. https://doi.org/10.1109/ASONAM.2016.7752347

Rafailidis, D., & Nanopoulos, A. (2015). Modeling user preference
dynamics and side information in recommender systems. IEEE
Transactions on Systems, Man, and Cybernetics: Systems, 46(6), 782-
792. https://doi.org/10.1109/TSMC.2015.2460691

Richa, & Bedi, P. (2021). Trust and Distrust based Cross-domain
Recommender System. Applied Artificial Intelligence, 35(4), 326-351.
https://doi.org/10.1080/08839514.2021.1881297

Roy, F. (2020). A Comparative Analysis of Different Trust Metrics in User-
User Trust-Based Recommender System, Preprint.
https://doi.org/10.20944/preprints202011.0466.v1

Sani, N. S, & Tabriz, F. N. (2017). A new strategy in trust-based
recommender system using k-means clustering. International Journal
of Advanced Computer Science And Applications, 8(9), 152-156.
https://doi.org/10.14569/IJACSA.2017.080922

Savage, N. S., Baranski, M., Chavez, N. E., & Hollerer, T. (2012). I'm


https://doi.org/10.1016/j.eswa.2017.01.060
https://doi.org/10.3390/ijgi7020067
https://doi.org/10.3390/tourhosp3020025
https://doi.org/10.1016/j.physa.2015.05.008
https://doi.org/10.1145/3109859.3109905
https://doi.org/10.1109/ASONAM.2016.7752347
https://doi.org/10.1109/TSMC.2015.2460691
https://doi.org/10.1080/08839514.2021.1881297
http://dx.doi.org/10.20944/preprints202011.0466.v1
https://dx.doi.org/10.14569/IJACSA.2017.080922

VEY Ol | FF oyle] o233l Jlo | ied 52 575 S’ o e SlWillas | 1 EY

feeling loco: A location-based context aware recommendation system.
Advances in Location-Based Services, 37-54. https://doi.org/
10.1007/978-3-642-24198-73

Tahmasbi, H., Jalali, M., & Shakeri, H. (2018). Modeling temporal dynamics
of user preferences in movie recommendation. 2018 8th International
Conference on Computer and Knowledge Engineering (ICCKE), 194-
199. https://doi.org/10.1109/ICCKE.2018.8566316

Tuan, C.-C., Hung, C.-F., & Wu, Z.-H. (2017). Collaborative location
recommendations with dynamic time periods. Pervasive and Mobile
Computing, 35, 1-14. https://doi.org/10.1016/j.pmcj.2016.07.008

Wu, Z., & Palmer, M. (1994). Verbs semantics and lexical selection.
Proceedings of the 32nd annual meeting on Association for
Computational Linguistics. https://doi.org/10.3115/981732.981751

Ying, H., Wu, J., Xu, G, Liu, Y., Liang, T., Zhang, X., & Xiong, H. (2019).
Time-aware metric embedding with asymmetric projection for
successive POl recommendation. World Wide Web, 22(5), 2209-2224.
https://doi.org/10.1007/s11280-018-0596-8

Zhang, J.-D., & Chow, C.-Y. (2015). TICRec: A probabilistic framework to
utilize temporal influence correlations for time-aware location
recommendations. IEEE Transactions on Services Computing, 9(4),
633-646. https://doi.org/10.1109/TSC.2015.2413783

Zhao, X., Ma, Z., & Zhang, Z. (2018). A novel recommendation system in
location-based social networks using distributed ELM. Memetic
computing, 10(3), 321-331. https://doi.org/10.1007/s12293-017-0227-
4

Zheng, X.-L., Chen, C.-C., Hung, J.-L., He, W., Hong, F.-X., & Lin, Z.
(2015). A hybrid trust-based recommender system for online
communities of practice. IEEE Transactions on Learning
Technologies, 8(4), 345-356.
https://doi.org/10.1109/TLT.2015.2419262

Zhou, Y., Yang, G, Yan, B,, Cai, Y., & Zhu, Z. (2022), Point-of-interest
recommendation model considering strength of user relationship for
location-based social networks. Expert Systems with Applications.
199, 117147. https://doi.org/10.1016/j.eswa.2022.117147

References [In Persian]

Arkhudi, M., & Ferdowsi, S. (2020), Assessing the behavioral pattern of
tourism supply and demand based on the changes of the capitalist
system (Case: Karaj city and surrounding villages). Motaleate Shahri,
9(36), 85-100. [In Persian].

Shayan, H., Arkhudi, M., & Ferdowsi, S. (2021), Behavior of tourism supply


https://doi.org/10.1016/j.pmcj.2016.07.008
https://doi.org/10.3115/981732.981751
https://doi.org/10.1007/s11280-018-0596-8
https://doi.org/10.1109/TSC.2015.2413783
http://dx.doi.org/10.1109/TLT.2015.2419262
https://doi.org/10.1016/j.eswa.2022.117147

VEY | O 5 Gl et Sy g0 O S hro S8 s 3 et 51 sl a1

and demand based on the changes of the capitalist system. Social
Studies in Tourism, 10(19), 1-28. [In Persian].

Papoli Yazdi, M.H., & Saghaei, M. (2004). Tourism: Nature and Concepts.
Tehran: SAMT Publication. [In Persian].

5 Sles syl slaySal, (VFY) Loy (old o (S ciben ¢Sls o cpl 4 Sl
PN cbiadgn 175 S Sy e Slellle (POD) 01 K25 5 a0 aihes 50 0 Sao s (slapon

AFF-NY
DOI: 10.22054/ims.2023.69390.2214

Journal of Business Intelligence Management Studies is licensed
under a Creative Commons Attribution-NonCommercial 4.0 International License..






