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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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(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
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