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Abstract
Personalized recommendation is well researched area, but
the group recommendation still needs to be explored. In
this paper we propose an idea of approach for the single
user recommendation based on the principles of the group
recommendation. We explore several setting of such an
approach in order to the group size or the number of similar users used for the recommendation. Experiments are
performed over the standard MovieLens dataset and proposed approach is compared to the standard collaborative recommender. Obtained results support hypothesis
that proposed approach brings statistically significant improvement and thus can be used for the standard recommendation.

Categories and Subject Descriptors
H.3.3 [Information Storage and Retrieval]: Information Search and Retrieval; D.3.4 [Information Storage
and Retrieval]: Systems and Software—user profiles
and alert services

overload. Similarly, the second side - business tries to
increase profits or visits of web sites. Personalised recommendation is the most used approach to satisfy both users and business.
Historically, several approaches have been proposed for
the recommendation task. The content-based recommendation uses the similarity between recommended items.
The similarity can be computed based on several aspects
as simple text similarity, or various enhancements for specific domains as news have been proposed [4], [9]. The
second and still more and more used approach is collaborative recommendation [8]. This approach instead
of content similarity takes advantage of user’s similarity, which is usually computed based on user’s rating or
user’s context [10]. While these approaches are designed
for the single-user environment, in the last years the phenomenon of social networking and mobile devices bring us
to the increasing demand for recommendations designed
for groups of users. In the group recommendation we use
inter-group relations in order to provide sufficient recommendation for the whole group.
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1.

Introduction

Personalized recommendation is intensively studied area
in the last years. The need for the web adaptation increases day by day as users are experiencing information
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Various approaches for the personalized recommendation
have been proposed in the literature. Hand by hand with
the social activity over the web increase; the group recommendation is more popular and researched. Most of the
proposed approaches deal with the TV or music domain,
as these are activities which are usually performed in the
group of users. The classic example of such a system
is MusicFX [7], which was designed to influence a music
played in the gym by actual present users. Intrigue [1]
recommends tourist information around Torino city and
thus helps to plan tour, which is interesting for the whole
group of visitors.
In this paper we propose an idea of the novel approach
of usage the group recommendation approach to generate recommendations for single-user environment. Our
hypothesis is that, including such principles of group recommendation can bring variety of generated recommendations and thus improve the quality of recommendation.
The paper is organized as follows. In section 2 we provide
a short introduction into the group recommendation, the
idea of proposed approach is described in section 3. The
evaluation we performed is described in section 4.

2.

Group recommendation

Thanks to the social networking increase, the number of
domains characterised by the group of users instead of sin-
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gle users is increasing. Not only movie or TV/programs
recommendation for several viewers but also digital libraries, e-learning systems or task recommendation in
games with purpose have been proposed [3].

users’ preferences (ratings) and calculates the average rating of specific item for the whole group.
Likewise, various group sizes can be constructed,
while it is clear that larger groups should increase
the variety of recommended items and vice versa.

Broadly speaking, while the standard single user recommendation tries to satisfy actual user needs, the group
recommendation based on the used strategy and the goal
of the recommendation tries to maximize satisfaction of
every user of the group.

2. Similarity computation between created groups and
other users. This is similar to standard collaborative recommendation but not user to user similarity
however user to group similarity is computed. For
the task of similarity computation, we propose standard widely used cosine similarity. In this manner
we obtain list of most similar user for specific group
based on the average ratings within the group.

One of the most important inputs of every recommender
method is a user model [2]. In the context of group recommendation, the user model is enhanced to the group
preference model. In order to provide one list of recommended items for the whole group, some kind of aggregation has to be performed. Two basic approaches for the
aggregation are widely used:

3. Generating recommendation for the specific user of
the group, whose preferences are represented as the
average of the group (by a virtual user) instead of
concrete user preferences. The recommendation approach is similar as the single-user collaborative approach. We look for the most visited items by the
similar users, which were not visited by the user
to whom the recommendation is generated. These
items are reordered based on the number of visits
and highest rating obtained.

• User preferences aggregation - aggregation strategy
is applied to the single user profiles and thus one
group preference user model is constructed.
• User recommendation aggregation - firstly the single
user recommendation are constructed for every user
from the group. Next these recommendation are
aggregated into one list, presented to the group.
It is clear that aggregating user models and generating
recommendation list from such a group profile allows us
to reflect complex social aspects and inner processes of the
group. Generally, the aggregation of single user profiles
brings better results [5].
Several aggregation strategies have been proposed in the
literature [6]. When the standard plurality voting is used,
several users can be highly unsatisfied. Strategies when
the majority of users is taking into account (average, dictatorship etc.) are generally considered as strategies without minimal satisfaction.

3.

4.

Evaluation

As there are several aspects, which can influence the approach outcome, we investigate the influence of specific
parameters as the group size or the neighbourhood of
the similar user. We developed recommender system,
which is based on proposed group recommendation approach. Similarly, we developed standard collaborative
recommender, in order to compare expected improvements.
For the experiments we use the MovieLens 100k dataset,
which is widely used as the gold standard dataset for recommender systemsŠ evaluation. The dataset consists of
100 000 ratings (scale 1-5) from 943 users on 1682 items
(minimal 20 ratings per user). The dataset was split into
train (80%) and test data (20%). In addition, 5 fold cross
validation was performed.

Group to single-user recommendation

We propose the method which extends the task of group
recommendation described above to the single-user recommendation. The aggregation of single user profiles in
order to obtain one group profile combines user preferences and also in some settings can introduce variety,
which can be interesting from the recommendation improvement point of view.
The main difference between classic single-user collaborative recommendation process is that we recommend
not based on user similarity, but based on the similarity
between users and group to which is the user assigned.
Thanks to various settings as group size or inner-group
similarity it is possible to control and improve results in
order to fulfil specific goal - obtain various results, of to focus on specific interest area. Proposed approach consists
of three basics steps:
1. Generating of groups. Every user is assigned to the
virtual group. These groups are generated based on
inter-group similarity, which is computed as average of user to user similarities. Primary, we construct groups using average strategy, which takes

We involved several metrics widely used for recommender
system’s evaluation. The Precision@3 and Precision@10
are computed as standard Precision metrics for the top 3
and top 10 recommended items respectively. Correspondingly, we computed the Mean Absolute Error (MAE) and
the Root Mean Absolute Error (RMSE) in order to measure predicted ratings. While the RMSE prefers more and
small errors, the MAE prefers larger and few errors.
Firstly, we focus on the user and group similarity. The
groups were generated randomly. For every group size
(3-7 members) we generated groups with various innergroups similarities (0.0-0.5). The inner-group similarity
was computed as the average of the user to user similarity.
Next we experimented with the group size and with the
number of similar users used for the recommendation.
As the collaborative approach uses the similar users to
predict the user’s interest, we created recommendations
based on several user sets (1-101 similar users). The results clearly show that the standard collaborative recommender brings the best results based on 41 similar
users, while our proposed recommender brings better results when the size of similar users’ set is between 91 and
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Table 1: Results of proposed single-user group
approach for 3 and 10 top recommended items
compared to the standard collaborative approach
(Std.).
Gr.
size
3
4
5
6
7
Avg.
Std.

P@3
0.42
0.39
0.39
0.39
0.38
0.39
0.3819

Top 3
MAE
0.51
0.48
0.48
0.48
0.47
0.49
0.48

RMSE
0.42
0.40
0.40
0.39
0.38
0.40
0.40

P@10
0.32
0.31
0.30
0.30
0.29
0.30
0.27

Top 10
MAE RMSE
0.61
0.52
0.60
0.51
0.59
0.50
0.59
0.50
0.58
0.49
0.59
0.50
0.59
0.51

101. Because the interests of a single user are more clearly
expressed when standard recommendation is used, the decreasing trend over the similar user set size of precision
can be observed.
Finally we compared results of the proposed approach
(the top 3 and top 10) to standard collaborative approach.
As we can see (Table 1) while the precision of proposed
approach is decreasing with the size of the group used for
recommendation, MAE and RMSE is improving with the
group size. This is an expected result, while it is clear
that the more users can predict the expected rating more
accurately. From the other hand, the difference between
predicted ratings over various group sizes is very small
and in the average it is almost identical to the standard
collaborative approach. When compared the best performer (group size 3 and 91 similar users, ratings considered as positive feedback >=3) to the standard approach,
our proposed approach brings the improvement more than
11.5% for the P@3 and 10.4% for the top P@10 recommendation respectively. This is a huge improvement for
the recommender approach and thus indicates that proposed approach can be used for the task of single user
recommendation.

5.

Conclusions

In this paper we proposed an idea of the single user recommender based on the group recommendation principles.
The user is assigned to the virtual group, based on the
user to user similarity. For every group are single user’s
preferences aggregated in order to create one user model
-”virtual” user preferences. For groups (virtual users) are
standard user to user similarities computed and then the
collaborative recommendation constructed.
Our results of experiments support our hypothesis, that
proposed approach overcomes the standard collaborative
recommendation. We compared three aggregation approaches for the group preferences computation.
Our approach do not consider items’ content, so various
domains can be used for the recommendation. In the
same way, the process of the group construction can be
not random (based on the inner-group similarity), but
various social aspects can be used. This is useful in order to overcome some standard recommender systems’
shortcomings as the cold start, while the group can be
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constructed based on other information as social networks,
moreover natural groups (real life) can be considered.
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