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Abstract

The recommender systems are models that are to predict the potential interests of users among a
number of items. These systems are widespread and they have many applications in real-world. These
systems are generally based on one of two structural types: collaborative filtering and content filtering.
There are some systems which are based on both of them. These systems are named hybrid
recommender systems. Recently, many researchers have proved that using content models along with
these systems can improve the efficacy of hybrid recommender systems. In this paper, we propose to use
a new hybrid recommender system where we use a WordNet to improve its performance. This WordNet
is also automatically generated and improved during its generation. Our ontology creates a knowledge
base of concepts and their relations. This WordNet is used in the content collaborator section in our
hybrid recommender system. We improve our ontological structure via a content filtering technique.
Our method also benefits from a clustering task in its collaborative section. Indeed, we use a passive
clustering task to improve the time complexity of our hybrid recommender system. Although this is a
hybrid method, it consists of two separate sections. These two sections work together during learning.
Our hybrid recommender system incorporates a basic memory-based approach and a basic model-
based approach in such a way that it is as accurate as a memory-based approach and as scalable as a
model-based approach. Our hybrid recommender system is assessed by a well-known data set. The
empirical results indicate that our hybrid recommender system is superior to the state of the art
methods. Also, our hybrid recommender system is more accurate and scalable compared to the
recommender systems, which are simply memory-based (KNN) or basic model-based. The empirical
results also confirm that our hybrid recommender system is superior to the state of the art methods in
terms of the consumed time.

While this method is more accurate than model-based methods, it is also faster than memory-based
methods. However, this method is not much weaker in terms of accuracy than memory-based methods,
and not much weaker in terms of speed than model-based methods.

Keywords: Recommender System; Ontology; Memory-based Filtering; Model-based Filtering;
Clustering; KNN.
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R, ; indicates the rate that the targeted user has given
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(Figure-9): The proposed algorithm

SheShlae GVl i wgoleian ) 5o
Skl 5 pld cwlisolaws ools oL 5l Sy
Fbon oliiplvs cole Gln Gl sl
ledbol 51 s e 1 g WS e ssliul ol )8
al>ye )d dede GBI lsred Gl e anas,
FoSS 1y wlidplins g 050 0 colatnl ganalss
WS s

5% d9zge Rl 5l b lgime VL i o
Oliee (S patede Sqz laphd oulidplins (e
oolaiwl cwlbidylws o cadoslaiwl lolS — A ax> o
Sozge mealae (AD)I50)0 4 y2ie a2 oS el o
9 Opdee (owlidplma  (oSledlde S0 0
2 oleiian lply Iy i Bl oo S Finla
I g oo alaxde a5 job L 5,5 jadtie (Bus
IS—A ax,0 5 Soslail a5 was o lis zgo94 ()
S glbne cald glie 6 pSojlul 5l 1S da
el goleiinn S5 by 0 hel Sl
el g 2l Bl n celidplie (sunatss
50 (KNN 4Bl 0gup 0,650 b abadl> golprin
g o oalaiwl (&5 Lie YL s

szl Jolm 5 SOy o aS ganl 3 walsl o
3 2badlie ax aSul g w0 E) s3liny able
gy on 0318 Frid gl il 15 0 anlid e

S R st o sl adlllas Jgus sl
33 e ol s eas ool (g lazsl lals Jols

] 00 00)91 ) Jg..\?

ool oolaswl (5 lais ! WlolS caw b (Y- J9u)
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ACRONYMS DESCRIPTIONS
RS Recommender Systems
CONF Content based Filtering
COLF Collaborative Filtering
HRS Hybrid Recommender System
IAD “IsA” Degree
TF-IDF Term Frequency*Inverse Document
Frequency
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(Figure-12): Finding the most similar neighbor users to the target user
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(Figure-13): Combined method based on CBF and CF
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(Figure-14): The average Silhouette values partitions obtained by different k values for the parameter of clusters' number in the
Kmeans clustering algorithm
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for the number of neighbors
1.0
—+—0OTopN —#—SVD e POp (_,j\)
NonNormalized ConF == Proposed —o— ColF KNN
Model-Based Kmeans
= 05
o]
O
L
0.0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
1.0
0.8
o 06
S}
@ 04
u
0.2
0.0
1 2 3 4 5 6 7 8 f9 10 11 12 13 14 15 16 17 18 19 20
number of N in Top-N

Lo 4 (50902 j97x0 () .Cawl Top-N jo N dluai’ glzo a3 (A3 je2x0 9 (3195118 Lo 4y (G050 jamxo (W) :(1F- &)

Cawl Top-N ;O N sloxi glxo 4 881 %0 g Fy 4y
(Figure-16): (a) The vertical axis stands for recall and the horizontal axis stands for the number of N in Top-N.
(b) The vertical axis stands for F, score and the horizontal axis stands for the number of N in Top-N.

MAE Lao b 1 calizko sla o9, dums o (Y- J9u)
(Table-3): Comparison of different methods in terms of MAE criteria

Number of KNN
5 10 15 20 50 60 80
Method
LMR 1.1075541 1.1512821 1.0064977 1.0599112 1.0462548 1.0075896 0.9201686
GMR 1.0075541 1.0612821 0.9787374 1.0742112 0.9049137 0.9004336 0.8792492
LMR+ 0.9411229 0.9120105 0.9089575 0.8760508 0.8639927 0.8199077 0.8004988
LULCS 1.0062576 0.9747877 0.9578965 0.912306 0.8620667 0.8525098 0.824147
User- and Item-
;\ansj_%;ts;llgg; 0.93532 0.88901 0.81480 0.80042 0.75672 0.73342 0.63422
[85]
[55] 0.8102836 0.8068856 0.7905467 0.790009 0.7783540 0.7506440 0.7503783
[56] 0.7802768 0.7769650 0.7690481 0.766301 0.7085576 0.7006634 0.6800476
[57] 0.6172945 0.5517851 0.5426238 0.5369432 0.52845077 0.5176570 0.4949458
Proposed 0.5502844 0.5569947 0.5005291 0.558579 0.4583577 0.4006688 0.4000473

b 2bs F oLl Ve Jlo



http://dx.doi.org/10.52547/jsdp.18.4.89
https://jsdp.rcisp.ac.ir/article-1-1185-fa.html

[ Downloaded from jsdp.rcisp.ac.ir on 2025-12-12 ]

[ DOI: 10.52547/jsdp.18.4.89 ]

S 75 4l -0
GVl g (e Solpiiny alele el pl o
Sloiin (cBF) Ol lgize YU (CF) S Hliwe
gﬁ)aﬂapdbﬁwﬁmp.wlom
CBF o (wliilivs by, 3l eolatwl ony) (o
O5med SMie #8; Cux eizes f0dd ke
dl.mu.u?) )‘ sCF )O df&u.ul...ﬂbo 9 L@ob‘o (5?..).'5‘).1
sl 00 oolatwl (gandie>

b Joo g aly abadl> g, (ooleiiny by, 5o
G axgi b cwl ool oS 5 wlidlivs 5l oolaul b
oSy, Loawlio jo qoolpinn (S5 b,
5 Spdwbie glls @l Jaw g aly ababl> o, lalsl
Oley 990 )3 (P JB g g Sl (g9 230
ol B 5 A5, s B0 (Dlslons
Sl 00,5 ol (g9 3w b Jd oIS 4 cudias)|
D9y u Sl samonlis S slayiel )l g
ol g esls  JusT,  els o solegrin
5 Joe p (e laghs; b avslie )0 (s pdymlide
Sl @b aladl>

Sgate yokate 4 YU o casdll)l e Sl pogdle
@l Jaw Gy boawslie o) ololpran <ds
BISC OV el ol solaul 6MM5> (_gL&vui}j)
09y 0 Jgd BB s pdywlide Gl &l jslateas
Ty 3l albdls glo yig, b awolie ;o) (golgiiny
g o olaiwl (a3l dgups KNN) 4yl aladl> oo, oS

S P Gy o S e aods jsba
Sy 4 iy anabss g wlidliws Sl goleiin
LS )9.'4.,.@44 el ool eolawl )..d,.so C.aLu .\.Jy
b <8 ol g )5 g eoleiin b, Julo
(G rdobie) Gloj (Sauzen (lime 5 ool plsil oo
alolos a0 28ly oals ol SO o (golgaiy b,
3,50 (Movielens lowgs ocolall)l) oLé  Solin
O fles gwyp jshie A uizmen 85 15 L)
la,bso 5l colanl L) umghy ol o caddl)l g,
W oazg bl awlie i latagh slapi o5
Ve ;»..5 » GL“’Q:’B) Al asies oq.i:djl)‘ Lch%Lfob
s & Gl Jao 5 ol allo) Sl 2Vl

wlive S 4 lahy, pogdle (oleinn (B9,
55 MAE Jno 155 5| 500 ap0e L g, ¥ 1y LS
o) (M) Joaz ,0) Sl 43S 15 anlie )00
& 5o Jol Ghay (b aslie (B9, B onl b soleriny
(CF) 5 lie iVl slos,Sos, 2 (oiive (oneS 5
le.@‘ ) G oo S ‘LS”’L““L)L"M"Q 9 »)Lu‘ U,M.Q:ls
-u,ul...a.a 9 meé‘.) Q;A..S‘).v J.ALMJ )fol.e‘,.m.u 6LQ4JLAL~J
Sone Slp el Sl 35 o 528
50 el oal colaiul CF idu 0 asy cdo
a0 ol elS e, Sl eizen LF oy
g A8l ppalie 8L gl (SVD) ok o)
aS ooy oolarul Q‘ﬁ)ls 9 ﬁ)b‘ )‘ dw.v9> BB Q‘).g)ls
Ol g aisy see |y Aoy g, el LB Wilgs o
Slr o2l SVD 5 EM ganaldss jl Laid i,
S el Jb sl cwl sl solaul slal ralS
L pbaoys Slge sRlEl SVD o 65,8
@olian Ghsy 5o s Al el iy ekie
Gl a5 les S eolil (glazilissnys (gaiadss 5l Lo
OMSCie 553 9 00,5 Bibp | ganadss o Slisee
G.»LMULMA (Gudde> oyl | S (GAdl g
)95 b abdle (goleida i )oNl 5 )5 bl n
ool o5l VL isw jo (KNN aisl sgup
03,51 qlie 90 (i 53 5 DB ,R00 (b9, T g o
e [57] 5 [56] [55] gl e Jolis cailouss

Ghey 8 sip 5l S (1) g s
(IS sk wilioe o) Ghsy T Ced ookt
FB ok (oS5 gy (pl &5 S8 S Ol
g b 5 CBS Grizen g dralre ploj (25
5 Srdoalde 9d90 ;0 (pized WMiSuse St |
5 5 lwbiwl KNN b awslie jo aosls Sus1,, el
@ oazy bocwl She (Jae p e slag,
dewle Glog g S8y azdlas (golprinn sladilels
lapks 4oy slp 35,80 5 eaniSe S wiaisa

sbaslels 039> O as @Lao% )i“o PIPS )|
Ol e aid S plodl o5 gl g s Solorig

ol x5l 0,8 o)lil Gese 5oL la by, w 9:" 5

O 2l F o bl 1Fee Jlu


http://dx.doi.org/10.52547/jsdp.18.4.89
https://jsdp.rcisp.ac.ir/article-1-1185-fa.html

[ Downloaded from jsdp.rcisp.ac.ir on 2025-12-12 ]

[ DOI: 10.52547/jsdp.18.4.89 ]

lgizo § awlisb ol 3l 03Ul b S x5 asl Absls 5 sy Ailobw S &5l

4

[31B. Murthi and S. Sarkar, "The role of the
management  sciences in  research  on
personalization,” Management Science, vol. 49,
pp. 1344-1362, 2003 .

[41 M. J. D. Powell, Approximation theory and
methods: Cambridge university press, 1981 .

[5] G. Lilien, P. Kotler, and K. Moorthy,
"Marketing models prentice-hall," Englewood
Cliffs, NJ, 1992.

[6]J. S. Armstrong, Principles of forecasting: A
handbook for researchers and practitioners vol.
30: Springer Science & Business Media, 2001 .

[71F. McSherry and I. Mironov, "Differentially
private recommender systems: Building privacy
into the netflix prize contenders,” in
Proceedings of the 15th ACM SIGKDD
international  conference on  Knowledge
discovery and data mining, 2009, pp. 627-636.

[8]S. S. Anand and B. Mobasher, "Intelligent
techniques for web personalization,” in
Proceedings of the 2003 international
conference on Intelligent Techniques for Web
Personalization, 2003, pp. 1-36.

[9]1 P. Lops, M. De Gemmis, and G. Semeraro,
"Content-based recommender systems: State of
the art and trends,” in Recommender systems
handbook, ed: Springer, 2011, pp. 73-105.

[10] J. S. Breese, D. Heckerman, and C. Kadie,
"Empirical analysis of predictive algorithms
for collaborative filtering,” in Proceedings of
the Fourteenth conference on Uncertainty in
artificial intelligence, 1998, pp. 43-52.

[11] L. laquinta, M. De Gemmis, P. Lops, G.
Semeraro, M. Filannino, and P. Molino,
"Introducing serendipity in a content-based
recommender system,” in Hybrid Intelligent
Systems, 2008 .HIS'08. Eighth International
Conference on, 2008, pp. 168-173.

[12] B. M. Sarwar, G. Karypis, J. Konstan, and J.
Riedl, "Recommender systems for large-scale
e-commerce: Scalable neighborhood
formation using clustering," in Proceedings of
the fifth international conference on computer
and information technology, 2002, pp. 291-
324.

[13] K. Goldberg, T. Roeder, D. Gupta, and C.
Perkins, "Eigentaste: A constant time
collaborative filtering algorithm," information
retrieval, vol. 4, pp. 133-151, 2001.

[14] K. Goldberg, T. Roeder, D. Gupta, and C.
Perkins, "Eigentaste: A constant time
collaborative filtering algorithm,” information
retrieval, vol. 4, pp. 133-151, 2001.

[15] M. Nilashi, O. bin Ibrahim, and N. Ithnin,
"Hybrid recommendation approaches for
multi-criteria collaborative filtering," Expert
Systems with Applications, vol. 41, pp. 3879-
3900, 2014.

O 2le ¥ ol VFee JLu

Sorte 1) Soleriny able pdyplie 5 it
o3l 5l oolaiwl b acad pl Ol jglatedy taims oo
GSoslail) (6,8 ey <30 MAE :lxe 4w (5,5
ool (las (Gloj (Fezmm) rhibiie 5 FL el
Oty St sl b aalie jo (golering by, 00
s @ o &l Slolprinn cd0) (65 oSl slls
5048 jgbled (ol sl S G S8 5T 0
el )b o blite aal, Solpiy sbhaileln ST
GalS) &8s 5 (Gl d9m) Slwbre ol
k5'5 ] )‘.))5:5).3 prl} u...o.m‘ )I (LQOQ‘J Q;‘A"Sl)"
aST 4 axgi booyls 0929 ol lp Sk by S
alols SO 5l cisu Glgredy Folpiny slaailols el
Ly 25 o0 518 oolaiul 5,50 Thaspy U5 @y Saslr
Gl Solpriag able Lilul a5 Jol cpl (58,5 La s
D950 8 bl J5 51 eolatl jo 515 ayo0 950
plul gdhaie Gloy ;o Sl Slolorig &l aslys
5 e ol 50 Vb Cdlae 4 dxg bl ply 05
g MQ} @Lb)lfob djl)‘ )L'.f B W PR =
Llaa a5 YU Sl by (Solpiny able o,Sles
o 1) Cenl dilels JS 5l oolaiwl o )5 4y, Sguge
olekiny gy )5 9 (bl Baa g ools I3 L
S Glareds Wlgh a5 g ol ailelw &l)1 1) 5o
et (apkd) Sl oy sly 3o diadpn aleb
PO PRy
Kk-means sonaie> by, 5l By (iagh onl o
el ool oolazwl Folpaiy alole jo ganades gly
)90 ok drogs 059> 55 (soliiey Shg) «cnl » ode
sl Olgise ST la)ls jo 9,000 51285 518 b))
Gaby> slagly; ohg 4 guanades sl
@il 3,90 Soleing alobs &) jshaieas | (xox
S olginn aibele Sbjyl slp Olgi oo Cyizen 0lo I8
5 G 00,5 059 0 oslvacgeze 3l (6,50 gyl
D58 13 eolatwl o050 >

6- References &=l ¢

[1]1E. Rich, "User modeling via stereotypes,"”
Cognitive science, vol. 3, pp. 329-354 ,1979.

[2] G. Salton, "Automatic text processing: The
transformation, analysis, and retrieval of,"
Reading: Addison-Wesley, 1989.

1 Online


http://dx.doi.org/10.52547/jsdp.18.4.89
https://jsdp.rcisp.ac.ir/article-1-1185-fa.html

[ Downloaded from jsdp.rcisp.ac.ir on 2025-12-12 ]

[ DOI: 10.52547/jsdp.18.4.89 ]

(28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

R. Burke, "Hybrid recommender systems:
Survey and experiments,” User modeling and
user-adapted interaction, vol. 12, pp. 331-
370, 2002.

J. C, Flinn, & G. L. Denning,
“Interdisciplinary challenges and opportunities
in international agricultural research”, IRRI
research paper series-International Rice
Research Institute, 1982.

Chen, S., Peng, Y, “Matrix factorization for
recommendation with explicit and implicit
feedback. Knowl”, Based Syst. 158: 109-117,
2018.

G. Adomavicius, & Y. Kwon, “New
recommendation techniques for multicriteria
rating systems”, IEEE Intelligent
Systems, 22(3), 2007.

G. Adomavicius, & A. Tuzhilin, “Toward the
next generation of recommender systems: A
survey of the state-of-the-art and possible
extensions”, Knowledge and Data
Engineering, IEEE Transactions on, 17(6),
734-749, 2005.

D. H. Park, H. K. Kim, I. Y. Choi, & J. K.
Kim, “A literature review and classification of
recommender systems research”, Expert
Systems with Applications, 39(11), 10059-
10072, 2012.

M. Montaner, B. Lopez, and J. L. De La Rosa,
"A taxonomy of recommender agents on the
internet”, Artificial intelligence review, vol.
19, pp. 285-330, 2003.

J.-S. Lee and S. Olafsson, "Two-way
cooperative  prediction for collaborative
filtering recommendations,” Expert Systems
with Applications, vol. 36, pp. 5353-5361,
20009.

J. B. Schafer, D. Frankowski, J. Herlocker,
and S. Sen, "Collaborative filtering
recommender systems,” in The adaptive web,
ed: Springer, 2007, pp. 291-324.

R. Van Meteren and M. Van Someren, "Using
content-based filtering for recommendation,”
in Proceedings of the Machine Learning in the
New Information Age: MLnet/ECML2000

Workshop, 2000, pp. 47-56.

K. Verbert, N. Manouselis, X. Ochoa,
M.Wolpers, H. Drachsler, 1. Bosnic & Duval,
E, “Context-aware recommender systems for
learning: a survey and future challenges”,
IEEE Transactions on Learning Technologies,
vol. 5(4), pp.318-335, 2012.

Y. Koren, R. Bell & C. Volinsky, “Matrix
factorization techniques for recommender
systems”, Computer, vol. 42(8), pp. 30-37,
2009.

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

G. Linden, B. Smith, and J. York, "Amazon.
Com recommendations: Item-to-item
collaborative  filtering,” IEEE Internet
computing, vol. 7, pp. 76-80, 2003.

M. C. Pham, Y. Cao, R. Klamma, and M.
Jarke, "A clustering approach for collaborative
filtering recommendation using social network
analysis," J. UCS, vol. 17, pp. 583-604, 2011.

S. Gong, "A collaborative filtering
recommendation algorithm based on user
clustering and item clustering," JSW, vol. 5,
pp. 745-752, 2010.

Y. He, S.Yang, and C. Jiao, "A hybrid
collaborative  filtering recommendation
algorithm for solving the data sparsity,” in
Computer Science and Society (ISCCS), 2011
International Symposium on, 2011, pp. 118-
121.

S. K. Shinde and U. Kulkarni, "Hybrid
personalized recommender system using
centering-bunching based clustering
algorithm,” Expert Systems with Applications,
vol. 39, pp. 1381-1387, 2012.

K. Truong, F. Ishikawa, and S. Honiden,
"Improving accuracy of recommender system
by item clustering,"” IEICE TRANSACTIONS
on Information and Systems, vol. 90, pp.
1363-1373, 2007.

P. Wang, "A personalized collaborative
recommendation approach based on clustering
of customers,” Physics Procedia, vol. 24, pp.
812-816, 2012.

Z. K. Zhang, T. Zhou, and Y.-C. Zhang, "Tag-
aware recommender systems: A state-of-the-
art survey," Journal of computer science and
technology, vol. 26, p. 767, 2011.

M. C. Pham, Y. Cao, R. Klamma, and M.
Jarke, "A clustering approach for collaborative
filtering recommendation using social network
analysis," J. UCS, vol. 17, pp. 583-604, 2011.

J. Breese, D. Heckerman, and C. Kadie,. “An
experimental comparison of collaborative
filtering methods”, Technical Report MSR-TR
98-12, Microsoft Research, Redmond, WA,
1998.

Y. He, S.Yang, and C. Jiao, "A hybrid
collaborative  filtering recommendation
algorithm for solving the data sparsity,” in
Computer Science and Society (ISCCS), 2011
International Symposium on, 2011, pp. 118-
121.

S. K. Shinde and U. Kulkarni, "Hybrid
personalized recommender system using
centering-bunching based clustering
algorithm," Expert Systems with Applications,
vol. 39, pp. 1381-1387, 2012.

O 2l F o bl 1Fee Jlu

§


http://dx.doi.org/10.52547/jsdp.18.4.89
https://jsdp.rcisp.ac.ir/article-1-1185-fa.html

[ Downloaded from jsdp.rcisp.ac.ir on 2025-12-12 ]

[ DOI: 10.52547/jsdp.18.4.89 ]

lgizo § awlisb ol 3l 03Ul b S x5 asl Absls 5 sy Ailobw S &5l

[52]

[53]

[54]

[55]

[56]

[57]

(58]

[59]

[60]

[61]

[62]

[63]

[64]

[65]

&

R. Baeza-Yates and B. Ribeiro-Neto, Modern
information retrieval vol. 463: ACM press
New York, 1999.

C. Basu, H. Hirsh, and W. Cohen,
"Recommendation as classification: Using
social and content-based information in
recommendation,” in Aaai/iaai, 1998, pp. 714-
720.

K. Lang, "Newsweeder: Learning to filter
netnews,” in Proceedings of the 12th
international conference on machine learning,
1995, pp. 331-339.

K. Bagherifard, M. Rahmani, M. Nilashi, V.
Rafe.  “Performance  improvement for
recommender systems using ontology”,
Telematics Informatics, vol. 34(8), pp. 1772-
1792, 2017.

K. Bagherifard, M. Rahmani, M. Nilashi, V.
Rafe, M. Nilashi, “A Recommendation Method
Based on Semantic  Similarity and
Complementarity Using Weighted Taxonomy:
A Case on Construction Materials Dataset”, J.
Inf. Knowl. Manag,vol. 17(1), pp. 1-26, 2018.

M. Nilashi, O. Ibrahim, K. Bagherifard, “A
recommender system based on collaborative
filtering using ontology and dimensionality
reduction techniques”, Expert Syst. Appl. 92:
507-520, 2018.

J. Alspector, A. Kolcz, and N. Karunanithi,
"Comparing feature-based and clique-based
user models for movie selection,” in
Proceedings of the third ACM conference on
Digital libraries ,1998 ,pp. 11-18.

N. Guarino, D. Oberle, and S. Staab" ,What is
an ontology?," in Handbook on ontologies, ed:
Springer, 2009, pp. 1-17.

T. R. Gruber, "Toward principles for the
design of ontologies used for knowledge
sharing?," International journal of human-
computer studies, vol. 43, pp. 907-928, 1995.

W. Borst, "Construction of engineering,” ed:
Ontologies, University of Tweenty, Enschede,
NL-Center for Telematica and Information
Technology, 1997.

A. Flahive, B. O. Apduhan, J. W. Rahayu, and
D. Taniar, "Large scale ontology tailoring and
simulation in the semantic grid environment,"”
International Journal of Metadata, Semantics
and Ontologies, vol. 1, pp. 265-281, 2006.

G. Antoniou and F. Van Harmelen, A
semantic web primer: MIT press, 2004.

S. E. Middleton, N. R. Shadbolt, and D. C. De
Roure, "Ontological user profiling in
recommender systems,” ACM Transactions on
Information Systems (TOIS), vol. 22, pp. 54-
88, 2004.

N. Guarino, C. Masolo, and G. Vetere,
"Ontoseek: Content-based access to the web,"

O 2le ¥ ol VFee JLu

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

(48]

[49]

[50]

[51]

Y. Koren, “Factorization meets the
neighborhood: a multifaceted collaborative
filtering model”, KDD 2008, 426-434, 2008.

L. C. Cheng, , & H. A. Wang, “A fuzzy
recommender system based on the integration
of subjective preferences and objective
information”, Applied Soft Computing, vol.
18, .290-301, 2014.

S. Chen, Peng, Y. “Matrix factorization for
recommendation with explicit and implicit
feedback. Knowl!”, Based Syst. Vol. 158, pp.
109-117, 2018.

M. Y. H. Al-Shamri, “User profiling
approaches for demographic recommender
systems. Knowl”, Based Syst. Vol. 100, pp.
175-187, 2016.

G. Jawaheer, M. Szomszor, and P. Kostkova,
"Comparison of implicit and explicit feedback
from an online music recommendation
service, in proceedings of the 1st
international workshop on information
heterogeneity and fusion in recommender
systems, 2010 ,pp. 47-51.

X. Su and T. M. Khoshgoftaar, "A survey of
collaborative filtering techniques,” Advances
in artificial intelligence, vol. 2009, pp. 4,
2009.

J. Bobadilla, A. Hernando, F. Ortega, and J.
Bernal, "A framework for collaborative
filtering recommender  systems," Expert
Systems with Applications, vol. 38, pp. 14609-
14623, 2011.

A. M. Acilar and A. Arslan, "A collaborative
filtering method based on artificial immune
network," Expert Systems with Applications,
vol. 36, pp. 8324-8332, 2009.

J. Borras, A. Moreno, and A. Valls,
"Intelligent tourism recommender systems: A
survey," Expert Systems with Applications,
vol. 41, pp. 7370-7389, 2014.

S. Gong and H. Ye, "An item based
collaborative  filtering using bp neural
networks prediction,” in Industrial and
Information Systems, 20009. 11S'09.
International Conference on, 2009, pp. 146-
148.

A. Abdelwahab, H. Sekiya, I. Matsuba, Y.
Horiuchi, S. Kuroiwa, and M. Nishida, "An
efficient collaborative filtering algorithm
using svd-free latent semantic indexing and

particle swarm optimization,” in Natural
Language Processing and  Knowledge
Engineering, 20009. NLP-KE 20009.

International Conference on, 2009, pp. 1-4.

X. Zhou, J. He, G. Huang, Y. Zhang, “SVD-
based incremental approaches for
recommender systems”, J. Comput. Syst. Sci.
81(4): 717-733, 2015.


http://dx.doi.org/10.52547/jsdp.18.4.89
https://jsdp.rcisp.ac.ir/article-1-1185-fa.html

[ Downloaded from jsdp.rcisp.ac.ir on 2025-12-12 ]

[ DOI: 10.52547/jsdp.18.4.89 ]

[76]

[77]

(78]

[79]

(80]

(81]

(82]

(83]

(84]

(85]

(86]

government-to-business e-services," Internet
Research, vol. 20, pp. 342-365, 2010.

O. Daramola, M. Adigun, and C. Ayo,
"Building an ontology-based framework for
tourism recommendation services,"
Information and communication technologies
in tourism 2009, pp. 135-147 ,2009.

R. Q. Wang and F.-S. Kong, "Semantic-
enhanced personalized recommender system,"
in Machine Learning and Cybernetics, 2007
International Conference on, 2007, pp. 4069-
4074,

S. Trewin, "Knowledge-based recommender
systems,"  Encyclopedia of library and
information science, vol. 69, p. 180, 2000.

C.-N. Ziegler, S. M. McNee, J. A. Konstan,
and G. Lausen, "Improving recommendation
lists through topic diversification,” in
Proceedings of the 14th international
conference on World Wide Web ,2005, pp.
22-32.

T. N. Pham, T.-H. Vuong, T.-H. Thai, M.-V.
Tran, and Q.-T. Ha, "Sentiment analysis and
user similarity for social recommender
system: An  experimental  study,” in
Information science and applications (icisa)
2016, ed: Springer, 2016 ,pp. 1147-1156.

P. Buitelaar, P. Cimiano, and B. Magnini,
Ontology learning from text: Methods,
evaluation and applications vol. 123: 10S
press, 2005.

B. Sarwar, G. Karypis, J. Konstan, & J. Riedl,
“Analysis of recommendation algorithms for
e-commerce”, Paper presented at the
Proceedings of the 2nd ACM conference on
Electronic commerce, 2000.

P. Cremonesi, Y. Koren, and R. Turrin,
"Performance of recommender algorithms on
top-n recommendation tasks,” in Proceedings
of the fourth ACM conference on
Recommender systems, 2010, pp. 39-46.

R. Bambini, P. Cremonesi, R. Turrin, “A
Recommender System for an IPTV Service
Provider: a Real Large-Scale Production
Environment”, In book: Recommender

Systems  Handbook (pp.299-331), DOI:
10.1007/978-0-387-85820-3_9.
M. Nilashi, O. Ibrahim, K. Bagherifard, “A

recommender system based on collaborative
filtering using ontology and dimensionality
reduction techniques”, Expert Systems with
Applications, vol. 92, pp. 507-520, 2015.

Wang H, Wang N (2015) Collaborative deep
learning for recommender  systems.
Proceedings of the 21th ACM SIGKDD
International Conference on Knowledge

[66]

[67]

[68]

[69]

[70]

[71]

[72]

[73]

[74]

[78]

IEEE Intelligent Systems and their
Applications, vol. 14, pp. 70-80, 1999.

M. Craven, A. McCallum, D. PiPasquo, T.
Mitchell, and D. Freitag, "Learning to extract
symbolic knowledge from the world wide
web," Carnegie-mellon univ pittsburgh pa
school of computer Science1998.

D. Godoy and A. Amandi, "User profiling for
web page filtering," IEEE Internet computing,
vol. 9, pp. 56-64, 2005.

S. Gauch, J. Chaffee, and A. Pretschner,
"Ontology-based personalized search  and
browsing,” Web Intelligence and Agent
Systems: An international Journal, vol. 1, pp.
219-234, 2003.

M. 1. Martin-Vicente, A. Gil-Solla, M.
Ramos-Cabrer, J. J. Pazos-Arias, Y. Blanco-
Fernandez, and M. Lopez-Nores, "A semantic
approach to improve neighborhood formation
in collaborative recommender  systems,"
Expert Systems with Applications, vol. 41, pp.
7776-7788, 2014.

A. Sieg, B. Mobasher, and R. Burke,
"Improving the effectiveness of collaborative
recommendation with ontology-based user
profiles,” in proceedings of the 1st
International Workshop on Information
Heterogeneity and Fusion in Recommender
Systems, 2010, pp. 39-46.

I. Cantador, A. Bellogin, and P. Castells, "A
multilayer ontology-based hybrid
recommendation model," Ai Communications,
vol. 21, pp. 203-210, 2008.

Y. Deng, Z. Wu, C. Tang, H. Si, H. Xiong,
and Z. Chen, "A hybrid movie recommender
based on ontology and neural networks," in
Proceedings of the 2010 IEEE/ACM Int'l
Conference on Green Computing and
Communications & Int'l Conference on Cyber,
Physical and Social Computing, 2010, pp.
846-851.

L. Zhuhadar, O. Nasraoui, R. Wyatt, and E.
Romero, "Multi-model ontology-based hybrid
recommender system in e-learning domain,"
in Web Intelligence and Intelligent Agent
Technologies, 20009. WI-IAT'09.
IEEE/WIC/ACM International Joint
Conferences on, 2009, pp. 91-95.

A. Moreno, A. Valls, D. Isern, L. Marin, and
J. Borras, "Sigtur/e-destination: Ontology-
based personalized recommendation of
tourism and leisure activities," Engineering
Applications of Artificial Intelligence, vol. 26,
pp. 633-651, 2013.

J. Lu, Q. Shambour, Y. Xu, Q. Lin, and G.
Zhang, "Bizseeker: A hybrid semantic
recommendation system for personalized

O 2l F o bl 1Fee Jlu


https://www.researchgate.net/scientific-contributions/78227549-Riccardo-Bambini
https://www.researchgate.net/profile/Paolo_Cremonesi
https://www.researchgate.net/scientific-contributions/69626713-Roberto-Turrin
https://www.researchgate.net/publication/234794211_Recommender_Systems_Handbook
https://www.researchgate.net/publication/234794211_Recommender_Systems_Handbook
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1007%2F978-0-387-85820-3_9
http://dx.doi.org/10.52547/jsdp.18.4.89
https://jsdp.rcisp.ac.ir/article-1-1185-fa.html

[ Downloaded from jsdp.rcisp.ac.ir on 2025-12-12 ]

[ DOI: 10.52547/jsdp.18.4.89 ]

lgizo § awlisb ol 3l 03Ul b S x5 asl Absls 5 sy Ailobw S &5l

Survey and New Perspectives. ACM Comput.
Surv.52:5:1-5:38.
https://doi.org/10.1145/3285029.

[89] H. Cui, M. Zhu, and S. Yao, "Ontology-based
Top-N Recommendations on new items with
matrix factorization," Journal of Software,
vol. 9, pp. 2026-2032, 2014.

I3, rr(CleschCSet(CﬂRD;z))

Discovery and Data Mining, pp 1235-1244.
https://doi.org/10.1145/2783258.2783273.

[87] zhang L, Luo T, Zhang F, Wu Y (2018) A
recommendation model based on deep neural
network. IEEE  Access  6:9454-9463.
https://doi.org/10.1109/ACCESS.2018.278986
6.

[88] Zhang S, Yao L, Sun A, Tay Y (2019) Deep
Learning Based Recommender System: A

.
9 R

IaD(C1,C2,8,0) = z.f:l[z—lxzc,emsﬂ(cmzg=1n(crescncsEt(CZmD;Z))]

0

2Rl axly pais 0 HeSTen (g9 el
Slodie) Sl )y 4 Jordo FenelS 4l s
(Silwainge slopl sl da gxle g5 dgh
el 2001 6;)_,_,4_,_,_,}’. 5 (G l
31 ol e ol asll il
parvin@iust.ac.ir

IRLGR K )L!.bt'u.u‘ @b)b}m |).a.~o
ForalS oS wiige 9 (SO
o o i
S50l plinl aBle 550 iyl
5l el yle plasl asllly glas
mirzarezaee@srbiau.ac.ir

3O a1y ogs al olis S
oKasls )| \YAY 9 \YA- LgLQ:JLw

. ..) 5

oot Camp g et
e Slplre 5 G (e
VWAV Jls o]y 095 ol oS a0 olasl 0,8 cél o
il o dilole Gl plre 4l j0 uyde S i olBiils
G swiite 098 Sl 9STer g9 el 008
aBdle 550 iBgh rdw) ol )l mds oKl
skal 3y g9l Ghame 5l cel Sle oLy
(Eeman (iso 5 (ol edle ((Sbj
Sl el & le il anlilly sl
a.keshavarz@pgu.ac.ir

b 2bs F oLl Ve Jlo

+L C1 € ChCSet(Co, L), Ly < By

otherwise

P I N e

kol ST oKty pamss (glpSs

) o ol Slidss g psle wol

sloabls 5 Feals (cwaigs

Lol )58 5

Al mle olal Bl sy Shagy sleans

sloalls § wlisolivs wledbl ol sladills

5l el @le plasl asblly glas
bahranipayam@gmail.com

el Gl (Lo aloo e
)Q Li:).a] UKMAM ‘SJl.:l alim.)ld
b Fgeall (owsitn 9 pole atd)
GolSedls g Loras i aads
9 @lc oLiJ;JL} )JsMALg ‘5»&*@{0 IRV )Lﬁ..o.u.}‘\) 9 QSQJ"
uLMA-" | ).:9.».».@[5 ‘5.»\.\.;.@‘.0 IRARAKY u,u.»j) 9 Cexiuo
5 slably sl slag,sld (ciwgn 09,5 (Fow o
oy Slawlre 0,0 sage 4 1) solSenls olfiule;l 5
(595 yo (g3 eols (sl slas;b Cyolo S Sl
Ble 390 tpgh ladie; (b (b5 Al

5l el O)le lag) 4l glas
b_minaei@iust.ac.ir

P 1y 0y Deaxi gy S
Sz oBuils jo wlid)l5 alate
Sy plaml wle; kL 4 slsel
oBils jo 1) 158s g o)l swlis) IS

Ol 3l om g 0,8 A5l Cars g ple
obTyg5 axly oodlul ofyT olfiils soke wla Cugic &


https://doi.org/10.1145/2783258.2783273
https://doi.org/10.1109/ACCESS.2018.2789866
https://doi.org/10.1109/ACCESS.2018.2789866
https://doi.org/10.1145/3285029
mailto:parvin@iust.ac.ir
mailto:mirzarezaee@srbiau.ac.ir
mailto:a.keshavarz@pgu.ac.ir
http://dx.doi.org/10.52547/jsdp.18.4.89
https://jsdp.rcisp.ac.ir/article-1-1185-fa.html
http://www.tcpdf.org

