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Abstract— As the information on the web is increasing, it is 

becoming difficult for users to choose the right option. So 

recommendation systems are developed to guide the users in 

selecting the best option. But traditional recommendation 

systems suggest items according to ratings given by users 

which can’t be considered as the prime factor as user’s ratings 

are actuated by various other factors such as location, time, 

mood, weather, season etc known as context. In this paper we 

did an extensive study of context, its paradigms and we 

mainly focused on which paradigm outperforms other and 

under what situations, what are the major application areas 

and the research challenges faced in this domain. 
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I. INTRODUCTION 

Traditional Recommendation Systems recommend items 

according to user preferences by considering only users, 

items and ratings given by users towards different items but 

in many real applications ratings can be affected by various 

other factors such as when user is watching a movie in good 

mood then he gives high rating to that movie; when user is 

watching movie with kid then he may watch animation based 

movie and with parents comedy movie. So such type of 

factors if included in addition to ratings can increase the 

performance of recommendations and will suit the user’s 

choices to the maximum extent. Thus recommendation 

accuracy is dependent on to what extent the contextual 

information has been included in the standard 

recommendation process. In this paper, we study about 

various modeling approaches that explain about how to 

include the contextual information, which approach 

outperforms other and under what situations, what are the 

challenges faced in this domain. Figure1 below shows the 

pictorial representation of context along with users, items and 

ratings. 

 
Fig. 1: Representation of Context 

II. RELATED WORK 

A large amount of work has been dome in this area but still it 

is an active area of research because more insight is needed 

on how to integrate contextual information, how to efficiently 

utilize the contextual information, which approach would be 

better to implement under what situations. 

Adomavicius [1] in his work explained about the 

notion of context, context modeling approaches and its 

application domains. Verbert [2] present innovative methods, 

techniques and systems that allow the measurement, analysis 

and exploration of context data and the exploitation of such 

data to drive personalized and contextual recommendations. 

Authors [3] designs a more complete location based 

recommendation algorithm by inferring user's preferences 

and considering time geography and similarity measurements 

automatically which betters the user experience. The system 

learns user preferences by mining a person’s social network 

profile. Linas Baltrunas [4] developed a context aware music 

recommendation system in cars by taking current traffic 

conditions and driver’s mood into account when user is 

travelling by car. Yue Shi [5] et.al. propose a novel movie 

similarity measure on the basis of mood. The measure is 

further exploited by a joint matrix factorization model for 

recommendation. The experiments validate the effectiveness 

of the proposed algorithm in exploiting mood-specific movie 

similarity for the recommendation with respect to several 

evaluation metrics, demonstrating that it could outperform 

several state-of-the-art approaches. 

III. CONTEXT IN RECOMMENDATION SYSTEMS 

A. What is Context? 

Context is a multidisciplinary concept that is applicable to 

various disciplines but in recommendation systems it is 

defined as “situation that characterizes the user, item or how 

user interacts with the system”.  

For instance to implement a context aware movie 

recommendation system following contextual information 

can enhance the performance of recommendation systems. 

1) Day-Type: Movie is watched on weekday, weekends, 

others. 

2) Time: Movie is watched in morning, afternoon, evening, 

night. 

3) Companion: Movie is watched with kid, parents, family, 

couple, girlfriend/boyfriend, friends, others. 

4) Location: Movie is watched at own house, friend’s 

house, theatre, others. 

5) Mood: Positive, Negative, Neutral. 

B. Contextual Paradigms 

The standard recommendation process takes user ratings as 

input, then predict the ratings for the items which user has not 

consumed and then recommend top rated items. But for 

context aware recommendation systems, there is always an 

issue to choose appropriate form of approach under different 

circumstances. Broadly there are three different ways to 

incorporate contextual information [1] into the 

recommendation process. 

1) Contextual Pre-Filtering 

This approach extracts a set of relevant recommendations 

according to the target context and then standard 

recommendation model [6] is applied to predict the ratings. 
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There are various contextual pre-filtering techniques in 

literature such as item splitting [7], user splitting, user-item 

splitting [8]. But the major drawback of this approach is that 

sparsity problem can increase due to less data points in target 

context. 

 
Fig. 2: Contextual Pre-Filtering 

2) Contextual Post Filtering 

In this approach, standard recommendation process is applied 

first, and then data is filtered according to target context as 

shown in figure 3. There are various contextual post-filtering 

techniques available such as Filter PoF and Weight PoF [8]. 

 
Fig. 3: Contextual Post-Filtering 

3) Contextual Modeling 

In this context is integrated along with the standard 

recommendation process as shown in figure 4. There are 

various contextual modelling approaches in literature such as 

tensor factorization [11], matrix factorization [9], and 

factorization machines [10]. 

 
Fig. 4: Contextual Modeling 

IV. CHALLENGES IN CONTEXT AWARE RECOMMENDATION 

SYSTEMS 

 Lack of availability of context-enriched datasets- It is 

quite difficult to gather context enrich dataset. 

 Which paradigm would give better results? 

 How to efficiently utilize contextual information without 

loss of original information? 

V. CONCLUSION AND FUTURE WORK 

In this paper, we present the idea of context, context 

incorporation paradigms, challenges faced in context aware 

recommendation systems. Context Aware Recommendation 

systems have become an active area of research as it 

contributes in enhancing the performance of recommendation 

systems. Though the challenges faced in this field need to be 

tackled to evaluate against real applications. These basic 

ideas of context aware recommendation systems will help the 

researchers to make the notion related to context clear and 

pursue further research in this area. 
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