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   Abstract: In modern days, recommendation system has left a 

huge impact on the society. It gives personalized list of items or 

services to its users in a shorter time. When there is a huge 

number of information, then it needs to be filtered to generate 

relevant recommendation. There are different filtering techniques 

used in recommendation system. To optimize its performance 

some soft computing techniques can also be added along with 

those filtering techniques. This article gives an overview of 

evaluation metrics, phases, challenges and how soft computing 

techniques are merged along with the filtering techniques. This 

paper also presents some statistical analysis of popularity of 

various filtering techniques and soft computing techniques used 

in recommendation system. 

 
Index Terms: challenges and issues, filtering techniques, 

recommendation system, soft computing.  

I. INTRODUCTION 

With the advancement of the technology, the number of 

available choices in a particular domain is really vast. 

Recommendation system provides a short and informative 

results or a list of choices to a user. It is helpful where the 

search space is typically large. A recommendation system is 

time and energy efficient for the users. In the web, the 

number of available choice is typically large. To deal with 

this vast area of knowledge, the information needs to be 

filtered and prioritized so that any relevant conclusion can be 

made.Recommendation system generates the list of desired 

services or items to the users by looking over a huge amount 

of dynamically generated data [1]. For example, consider the 

website of Amazon. It deals with lots of products. But still it 

manages to display a list of items among all to its users, 

which he may require. Recommendation system plays the 

role behind the screen here. Recommendation system 

considers different sources of information to recommend 

services or items [33]. 
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Of late, the application domain of recommendation system 

is huge. It is used in health care, fraud-detection, e-commerce 

websites, social media, e-learning, tourism services and 

many more.  

Based on the soft computing techniques intelligent 

machines are designed to provide real-time solutions to 

intractable problems, which are ambiguous and can‟t be 

solved mathematically [8]. There are lots of soft computing 

techniques. In this paper, we have discussed those techniques 

which are useful for recommendation system.  

II. BASICS OF RECOMMENDATION SYSTEM  

In this section, we have discussed some basics about 

recommendation systems. 

A. Definition 

“A recommender system or a recommendation 

system (sometimes replacing "system" with a synonym such 

as platform or engine) is a subclass of information filtering 

system that seeks to predict the "rating" or "preference" a 

user would give to an item [32]”.  

B. Performance evaluation of a recommendation system 

In order to evaluate how a good a recommendation system 

is, there are certain metrics. By using those metrics, the 

overall performance of the recommendation systems is 

measured. Performance depends on its accuracy, stability, 

computation time and novelty [33].  

Accuracy 

In true sense, accuracy of a recommendation system 

indicates how accurately it recommends items and services to 

its users. In [34], authors classified the performance 

evaluation metrics in several ways.  

Stability  

Stability indicates the consistency of a recommendation 

system. The process of measuring this factor is basically 

comparing the recommendations at several intervals of time 

[38].  

Computation time 

Computation time of a recommendation time means, how 

much time it will take for its recommendation. It is the time 

difference between sending the request to server and getting 

output [35]. 
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Novelty 

According to [39], a novel recommendation is a type of 

recommendation which is not seen beforehand. This item 

must be new and satisfactory from the users‟ perspective.  

Evaluation metrics  

To measure the performance of a recommendation system, 

there are certain metrics. These are MAE, MSE, RMSE. In 

case of true binary preferences of users, classification 

accuracy metrics are used. It deals with the idea of 

recommending the items for which sufficient ratings are 

available. Besides all these, there are some other metrics like 

nDGC [36], Intra-list Similarity [37] which were found to be 

useful in different studies. Here, we have discussed the basic 

ideas about this metrics.  

MAE (Mean Absolute Error): This metric calculates the 

average absolute deviation between the users‟ rating and the 

predicted rating 

 
MAE =  

1

n
 |xu,i − yu,i|

n

u=1,i=1

 

 

 

(1) 

 

MSE (Mean Squared Error):MSE calculates the average 

squared deviation between the users‟ rating and the predicted 

rating. This is a non-negative value. 

 

 
MSE =  

1

n
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2
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(2) 

 

RMSE (Root Mean Squared Error): RMSE calculates the 

squared root deviation between the users‟ rating and the 

predicted rating. This is also a non-negative value.  

 

RMSE =   
1

n
  xu,i − yu,i 

2
n

u=1,i=1

 

 

 

 

 

(3) 

 

In the above-mentioned equations (eq.1, eq.2, eq.3), xui 

and yui are the ratings provided by user „u‟ for an item „i‟ and 

the predicted rating for that user for the same item 

respectively. Whereas, n is the total no of alternatives in the 

system.  

nDGC (normalized Discounted Cumulative Gain):nDCG 

(normalized discounted cumulative gain) is a single-number 

measure of effectiveness of a ranking algorithm that allows 

non-binary relevance judgments. It has a strong relationship 

to the average precision (AP), but has a discounting function 

with a very heavy tail that must be truncated. 

 

DGCPp =   
reli

log2(i + 1)

p

i=1

 

 

 

(4) 

The discounted cumulative gain at a particular rank 

position „p‟ is defined at eq.4. Here, reliis the graded 

relevance of the result at i
th

 position. 

Intra-list Similarity: Intra-list similarity identifies the 

diversity amongst the items present in the list. 

III. PHASES OF RECOMMENDATION SYSTEM  

Starting from collection of information to recommend 

something, a recommendation system goes through several 

phases. The process of recommendation is an iterative one. 

Fig 1 shows the pictorial representation of different phases of 

a recommendation system.  

 
Fig 1: Phases of recommendation system 

 

A. Knowledge acquisition phase 

In the very first stage, related data is collected to provide 

its users a quality recommendation. The user profile has to be 

constructed very well for the recommendation agent. The 

system has to be fed as much as information possible right 

from the beginning. Without the proper knowledge regarding 

the same will affect on the accuracy of the recommendation 

engine [1]. From collected background information one can 

find the required attributes which can be useful to build the 

recommendation agent [5]. In e-learning medium, 

user-accounts are the storehouses of different data related to 

him/her. This information includes various factors like the 

buying habit, learning style, preferences, subjects of interest, 

cognitive skills and much more. Recommendation system 

depends on various inputs like implicit feedback and explicit 

feedback. 

Implicit feedback: The system learns implicitly by 

observing the navigation and buying pattern of different 

users. It also considers the amount of time spent in a certain 

webpage by the users. Based on the similarities of buying 

patterns and purchasing history it generates the feedback by 

itself, which helps in reducing the burden of user inferring 

and improves the performance of the system.  

Explicit feedback: Explicit feedback is much more 

efficient as this feedback is generated by the users. This is 

based on user-item interaction. This feedback is based on the 

ratings given by the users. The quality of the 

recommendation is fully dependent on the quality of the 

feedback provided by the user. In case of false ratings given 

by user the accuracy of the recommendation gets degraded. 

For example, Flipkart allows its users to give optional 

ratings for the items he/she 

bought. Based on these 
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ratings Flipkart modifies the search result for the users.  

Hybrid feedback: It comprises of both implicit (for finding 

attributes) and explicit (user rating) feedback [5]. 

B. Learning phase 

In this phase, different filtering techniques and algorithms 

are applied over the dataset generated from the previous 

phase. We have discussed different types of filtering 

techniques in the next section. 

C. Recommendation phase 

This is the final stage of the life-cycle of a 

recommendation system. In this phase, the system 

recommends the items or services to its users. This 

recommendation is based on the information gathered in the 

knowledge acquisition phase and how well the data is trained 

in the learning phase. The recommended data is further used 

for the recommendation generation in the next iteration.  

 

IV. CLASSIFICATION OF RECOMMENDATION SYSTEM 

BASED ON FILTERING TECHNIQUES 

Based on different filtering techniques, recommendation 

system can be classified into different categories. 

Descriptions of different types of recommendation systems 

are illustrated below along with fig 2. 

A. Collaborative  

The concept of collaborative filtering (CF) lies on the 

ratings provided by different users against a certain item. 

This technique uses the collaborative power of those ratings 

to generate recommendation [2]. The genuineness of the 

ratings is also a major challenge in this regard. By help of this 

technique, a group of user-profiles is created. In a group, the 

people are having almost similar tastes against a certain type 

of product. This technique is domain dependent.  

 Fig 2: Recommendation system Classification 

 

Users express their feeling towards the item by rating them 

in the system. The ratings determine the preferences and taste 

of the particular user.  

The system matches the rating against other users and 

measures similarity between them. 

The systems generate a list of items to that user, based on 

the preferences of other users who are having maximum 

similarity with that particular user. Based on working 

principles, collaborative filtering is sub-classified into two 

distinct types. These are: 

1. Memory based techniques 

2. Model based techniques 

1) Memory based techniques  

This mechanism relies on rating data to find how identical 

the users or items are [28]. This technique is further classified 

into different categories. These are: 

User based approach  

This approach was proposed by Jonathan L.Herlocker at 

the end of 1990s. Users are the backbone of this approach. 

Here it is assumed that, if some users have same type of 

choice for a certain item, then these users belong to a same 

group [27]. In this approach, the similarities between the 

users‟ profiles are calculated first by comparing their ratings 

on same items. It also considers the search history of the 

users. For example, if a person „X‟ rates 5 on an item and 

another person „Y‟ gives a rating of 4 on the same item, then 

„X‟ and „Y‟ will be clustered together. 

Item based approach  

This approach was proposed in 2001. Unlike user-based 

approach, items play the key-role here. Here it is assumed 

that a certain user will have the same taste for similar type of 

items [27]. For example, if a person rates an item by 5 and 

another item by 4, then these two can be considered in a same 

cluster.    

2) Model based techniques  

This method deals with the ratings provided by the past 

users. Then it tries to build a model based on these ratings, so 

that similar types of problems can be solved faster by using 

that model only. Different learning algorithms like 

association rule, clustering, Bayesian networks, decision 

trees, regression etc. are used to build the model [1]. It 

improves the prediction quality by dealing with sparsity, 

scalability and other problems [28].  

B. Content based 

Another important filtering technique used in 

recommendation system is content based filtering (CBF). 

This technique is domain dependent. Here, semantics 

associated with the descriptions of the items are used to 

generate recommendation [1]. It considers the purchase 

history of the user. User profile is created by web mining or 

information retrieval techniques [29]. The applications of this 

technique are seen in case of textual information, web-pages, 

news, publications etc [1][29]. The main advantage of using 

such recommendation systems which adopts content-based 

techniques is it recommends the items which are not rated yet 

[28]. CBF technique recommends the items on the basis of 

description of the item and user preferences. This technique 

is dependent upon the correlation between the items [3]. 

C. Knowledge based 

This type of recommendation systems are typically useful 

for the items which are bought rarely. Examples that fall 

under this category are automobiles, real estate, financial 

services, tourism requests etc. Adequate ratings possibly may 

not be present for such items as one doesn‟t buy these items 

in a frequent interval. It considers user specification and item 

attributes along with domain knowledge as the inputs [2]. 

The domain knowledge may be in form of set of rules or set 

of items.  
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D. Hybrid 

Different techniques have its‟ own pros and cons. This 

technique adopts the combined power of different filtering 

techniques so that the shortcomings of one technique can be 

avoided by using the other ones. Many methods have been 

computed using hybrid methods. These are:    

Weighted hybridization: To recommend some products or 

services there are several attributes to be considered. All of 

these attributes do not have same importance. Based on their 

importance various weight factors are assigned to them. This 

technique takes the results of various recommendation 

systems into its account and finally integrates the scores from 

those system to produce a final list of recommended items 

[1]. 

Mixed hybridization:It is a very well-known technique in 

this domain. It is good to have more than one recommended 

items other than recommending only one at a time. Different 

result-set can be obtained by using different methodologies 

[1].  

Switching hybridization:It relies on switching between 

various recommendation techniques as per the requirements 

[29].  

Feature combination:Differentfeatures of various 

recommendation systems are fed into a single 

recommendation system in this method [1][29].   

Feature augmentation:This method adopts the output of 

different techniques as the input feature [29] [1].   

Cascade hybridization:It is an iterative refinement 

process. This technique also uses different recommendation 

techniques. A list of items is recommended by each 

technique. The order of these recommended items get altered 

when another technique is applied. So, the output list gets 

refined after each iteration [1]. 

Meta-level:It provides the solution of sparsity problems of 

collaborative filtering techniques [1]. In this case, the model 

learned by one recommender is used as input to another [29]. 

Statistical analysis: 

Fig 3: Year-wise approximate number of publications on different types of 

recommendation system based on filtering techniques 

Fig 3 represents year-wise approximate number of 

publication on different types of recommendation system 

starting from starting from 2013 to 2018. Whereas, fig 4 

represents the percentage of number of publications on 

different types of recommendation system in a form of pie 

chart. These data is extracted using Harzing‟s Publish or 

Perish version 6, based on Google Scholar references. 

V. SOFT COMPUTING BASED APPROACHES IN 

RECOMMENDATION SYSTEM 

Soft computing is a collection of computational 

techniques and algorithms that are designed to deal with the 

complex systems. Soft computing can deal with uncertainty, 

partial truth, imprecision and approximation. It is based on 

some biological inspired methodologies like neural networks, 

evolution, particles swarming, genetics etc.  

A. Fuzzy logic 

Fuzzy means which is not clear. It is an emerging 

approach of computing based on the „degrees of 

truthfulness‟. The „degrees of truth‟ is known as membership 

functions in this context. Fuzzy logic is a reasoning method 

which resembles the human reasoning.  

In many studies it is seen that, item ratings are mentioned 

in a scale of 1 to 5. Instead of this type of measurement, 

linguistic variables are also used to describe the order of 

preferences. Linguistic variables like “excellent”, “very 

good”, “good”, “average”, “bad” are also seen in case of 

recommendation system. Sometimes it is seen that the 

similarities between the users and the items are fuzzy, that is 

why fuzzy logic is being used in case of recommendation 

system. In a research, the authors developed a hybrid 

recommender system for telecomproducts/ services. This 

recommender system uses both the item-based and 

user-based collaborative filtering technique along with fuzzy 

techniques. The key thing for collaborative filtering is the 

ratings given by the users against the items or services. Here 

the collected ratings were linguistic terms. That is why fuzzy 

logic was used. The fuzzy item similarity was measured by 

the Pearson correlation method. The same method was 

adopted to calculate the fuzzy user similarity. Finally the 

ratings were predicted against the particular items/ services 

for the specific user-groups [7]. Fig 5 is the schematic 

diagram of recommendation generation using fuzzy logic.  

In [9], a fuzzy-based intelligent recommender system was 

proposed. This recommendation system is about 

recommending the electronic products to the consumers. 

Unlike the previous case, the ratings for the item were not 

useful here. The authors emphasized on the users‟ current 

preferences. In order to generate recommendation, fuzzy 

inference rules between the products features and the 

customer‟s needs were setup first. The authors used 

triangular membership function in this study. The linguistic 

terms were mapped into the triangular fuzzy members. 

Finally, the similarities between two fuzzy members were 

calculated by Eucledian fuzzy distance method. 

In another study, the authors implemented fuzzy logic for 

movie recommendation. They found two types of 

similarities. First one was based on the genre of the movie. 

To calculate the similarity for the same they used Pearson 

correlation method. The second one was based on the 

user-ratings for those movies. In this case they used cosine 

similarity method.  To recommend a movie to a particular 

user, the researchers used Mamdani Fuzzy Inference System 

(FIS). In order to employ that, collaborative filtering 

technique was adopted. By 

collaborative filtering 

technique, similar types of 

people who were having 
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similar taste were found along with similar types of movies. 

Two inputs were considered for the FIS. First one was the 

average rating given for a movie by the similar users of a 

target user and next one was the average rating given for the 

similar types of movies of the target movie by the target user. 

They experimented with different number of similar users 

and different membership functions. Finally, they achieved 

the best result when 5 similar users were considered and the 

membership function was triangular [11]. 

Tourism industry is considered as one of the key pillars of 

the growth of economy of a country. Keeping this fact in 

mind, the recommendation system is employed in this 

domain too to attract more number of people. Haymontee 

Khan et al. proposed a FIS based recommendation system for 

this purpose [12]. Authors considered different parameters as 

inputs. These were location type, number of people they want 

to travel with, safety, scenic beauty, facilities they want to 

avail and budget. Based on these inputs, the tourist spots 

along with some interesting nearby places were 

recommended to the users. Different membership functions 

were used to deal with different inputs. The authors tried with 

different possible fuzzy inference rules to generate the result.  

 
Fig 5: Recommendation generation using Fuzzy logic 

 

B. Genetic algorithm 

Genetic algorithms (GAs) are adaptive heuristic search 

algorithm, which is based on evolutionary ideas and genetics. 

This is a solution to optimization problems. It is also used in 

case of recommendation systems. Fig 6 shows the process of 

recommendation generation using GA.  

Govind P. Wakure and VijayalaxmiKadrolli proposed a 

recommendation system for music data. In „selection‟ phase, 

they extracted music features using CLAM software. In this 

study truncation selection was used, where a threshold value 

was set for the acceptance of the music files. In „crossover‟ 

stage they used BLX-alpha crossover algorithm, which 

generates the new progenies. The final step was „matching‟ 

phase. Similarities between the items were found in this stage 

based on the music features. This phase used Eucledian 

distance for similarity measurement between two progenies. 

Based on this, the recommendation was done [13].  

One of the very popular databases for dealing with 

unstructured and semi-structured data is graph-oriented 

database. A graph database is represented in form of nodes 

and edges. For recommendation purpose they used the 

structural properties of the social networks. It is a known fact 

that, the graph data-structure is used in social media. 

Researchers proposed a friend recommendation system, 

which suggests new links between user nodes which are in a 

same network.  This recommendation system used genetic 

algorithm to optimize the friend-list of a user [14]. 

Researchers proposed a new system for music 

recommendation based on genetic algorithm. In the first 

phase, they extracted features of the music tracks and 

converted them into MP3 format. In this system, the users 

assigned their rating score to the music data. In this study, 

Interactive Genetic Algorithm (IGA) was used. In this study, 

authors didn‟t use mutation as they focused on finding the 

items which are most appropriate to user preferences. In the 

crossover stage, they used BLX-α crossover on the selected 

individuals. Eucledian distance was measured afterwards for 

recommendation [15].   

We have already discussed about collaborative filtering 

techniques. To employ this technique, we require ratings 

provided by the users against the items or services. Based on 

the ratings, user-profiles are created. Genetic algorithm also 

helps in creating user-profiles. In [40], the researchers 

proposed a genetic algorithm-based recommendation system. 

This recommendation system used genetic algorithm instead 

of common similarity metrics to calculate the similarity 

between the user-profiles. The authors of [41] used similar 

kind of thing i.e. use of genetic algorithm to find the user-user 

similarity.     

Fig 6: Recommendation generation using Genetic 

Algorithm 

In case of generating recommendation, there are various 

challenges like cold-start problem, data sparsity problem, 

false rating problem etc. In [16], in order to improve the 

quality of recommendation, the authors proposed to apply the 

traditional genetic algorithm along with ontology to the 

recommendation process. Apart from considering the 

semantic features associated with the products, the 

importance of relational characteristics was also discussed in 

this research. The feature-weights were obtained using 

genetic algorithm. As genetic algorithm is a solution to 

optimization problem, the authors used it to optimize the 

coefficient of the related attributes. An item was most likely 

to be recommended when its coefficient value was high.  

C. Neural network 

Artificial neural network is computation technique whose 

principles are similar to biological neural network. Like 

fuzzy logic and genetic algorithms, the concept of neural 

networks also contributes in the domain of recommendation 

system. Fig 7 depicts how neural networks are employed in 

this domain.  

Researchers proposed a recommendation algorithm based 

on deep neural network in their work. As we have already 

seen in some cases that how users‟ profiles are important in 

orderto generate 

recommendation. The tags 

were collected from the 

users‟ profiles and processed 
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as vectors over those tags. After that, the features were 

extracted by implementing deep neural network over this. 

Finally, all the extracted features were aggregated to generate 

recommendation [17]. 

In a study, the authors presented Hybrid recommendation 

system which is implemented through deep learning neural 

network. As it was a hybrid system it took the advantages of 

both the users‟ reviews and content-based features, so that the 

recommendation system could generate a model-based 

recommendation to its users [18].  

Fig 7: Recommendation generation using Neural Networks 

 

A recurrent neural network (RNN) is a network in which 

the output of one layer is used as an input to the previous 

layer. In [30], the authors proposed a recurrent neural 

network-based recommendation system for music 

recommendation. For this purpose, they divided the songs‟ 

genre or lyrics into sequence and converted them into 

vectors. After that, pair-wise comparison between songs was 

done. This model was based on LSTM (Long Short Term 

Memory) architecture. 

D. Swarm Intelligence  

Swarm intelligence is also a biological inspired model. It 

is the collective behavior of decentralized, self-organized 

systems. The main principles of swarm intelligence are 

awareness, expandability, resiliency, solidarity and 

autonomy. Some of the well-known swarm intelligence 

algorithms are discussed below. Fig 8 illustrates how swarm 

intelligence techniques are being used in case of 

recommendation system. 

Ant Colony Optimization:Another popular solution to the 

optimization problem is ant-colony optimization (ACO). It is 

a multi-objective technique to find the near approximate 

solution. It is analogous to the behavior of ants that finds the 

optimized paths between its colony and the food [19]. In 

1992, Marco Dorigo proposed this algorithm.  

In [20], a learning path recommendation system was 

proposed based on ACO. Learning objectives and learning 

units were pre-defined in the syllabus. Some crucial data and 

the learning content were used as the inputs.   

In a study, ACO was used for course recommendation. 

This recommendation system used hybrid filtering technique 

based on ant colony optimization (ACO) technique. In their 

work they used three algorithms based on ACO. The first one 

was by choosing maximal probability. Next one was with one 

ant and random walking using edges‟ probabilities. And final 

one was by considering K ants and random walking using 

edges‟ probabilities [21].   

Bat algorithm:It is a meta-heuristic optimization 

algorithm which follows the behavior of microbats. It was 

proposed by Xin-She in 2010. The bat algorithm takes the 

idea of echolocation of bats. While moving, the bats use 

sonar echoes to avoid collisions with other bats.      

In [22], authors proposed a fuzzy bat collaborative 

recommender system for movie recommendation. In this 

work, they used a combination of fuzzy c means clustering 

(FCM) with BA.   

Cuckoo search algorithm: Researchers developed this 

algorithm as a solution of optimization problem. The cuckoo 

search algorithm is another solution to the optimization 

problem. It is analogous to the behavior of the cuckoo 

species, which lay eggs in the nest of some other birds. These 

eggs are represented as the optimized solutions. In recent 

studies, it is seen that, cuckoo search algorithm provides 

more robust results with respect to particle swarm 

optimization algorithm [19]. 

In [23], the authors used the fuzzy c means clustering for 

developing their recommendation system. But the problem 

with FCM is involved in selection of initial centroids, which 

leads to local optima problem. For this issue, cuckoo search 

algorithm was adopted by the authors. The procedure of 

cuckoo search algorithm commences with the initialization of 

arbitrary n host nests. Then levy flight equation is used to 

obtain a cuckoo, here levy flight is based on random walk in 

which step lengths follows a levy distribution. Once cuckoo 

egg is found, then an arbitrary nest, „j‟ is selected and 

compares the fitness quality of cuckoo egg in the host nest 

with the random nest (j) using objective function. If the 

fitness quality of cuckoo egg in the random nest (j) is greater 

than the fitness quality of cuckoo egg in the host nest ,then 

the cuckoo egg is replaced in the random nest otherwise it 

won‟t, and this process will repeat till it meet the stop 

criterion or maximum number of iterations. Authors 

considered the user as an egg and nest as cluster. Once the 

clusters were found from FCM, the cuckoo search algorithm 

was applied over it for getting the optimized clusters.  

Fig 8: Recommendation generation using Swarm Intelligence 

 

In [24], the authors developed a framework for K-means 

clustering along with cuckoo search optimization. First, the 

clusters were formed by using K-means clustering and the 

cuckoo search algorithm was applied over those clusters later 

on. The working preceding was somehow similar with the 

previous one. But the difference lies in clustering. 

Particle swarm optimization:Particle swarm optimization 

(PSO) is a swarm intelligence global optimization technique. 

In 1995, James Kennedy and 

Russell Eberhart proposed 

the algorithm to model the 
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convergence behavior of a group of birds.  

 Authors introduced a fuzzy particle swarm optimization 

(FPSO) approach to traditional collaborative filtering 

technique. In this work, the PSO was used to learn the 

weights of the features [25][26].  

Statistical Analysis: 

 

Fig 9: Year-wise approximate number of publications on recommendation 

system using different soft computing techniques 

 

Fig 10: Pie chart representation of approximate number of publications on 

recommendation system using different soft computing techniques from 

2013-2018 

 

We conducted a statistical survey on number of research 

articles published in 2013-2018 based on recommendation 

systems using various soft computing techniques. Fig 9 

represents the year-wise approximate number of publications 

on recommendation system using different soft computing 

techniques. Similarly, fig 10 is the pie chart representation of 

publications on recommendation system using different soft 

computing techniques. These data is extracted using 

Harzing‟s Publish or Perish version 6, based on Google 

Scholar references. 

VI. CHALLENGES AND ISSUES IN 

RECOMMENDATION SYSTEM 

As there are different types of recommendation system, 

the short-comings of one can be eliminated by another. There 

are some challenges and issues are described below.   

A. Cold-start problem  

This problem takes place when new items or users are 

added into the system. In this case, there are lack of sufficient 

information for both the user and the item. This is a very 

common problem in case of collaborative filtering, as it 

heavily depends on user ratings [1][31].                      

B. Synonymy 

Synonymy is a most common problem in case of 

recommendation system. It arises when two same items are 

entitled differently. For example, consider two terms, 

“Football” and “Soccer”. Though these are having same 

meaning, but the recommendation system treats them 

differently. This problem is also seen in case of collaborative 

filtering-based recommendation system [31]. 

C. Sparsity 

Data sparsity refers the problem when sufficient relevant 

data is not available for processing. When a user rate only a 

few items among all the items, it is tough for 

recommendation system to find the closest neighbors. This 

degrades the quality of recommendation [1].    

D. Scalability  

The scalability problem is encountered in case of such 

recommendation systems which deal with numerous items as 

well as users. There are some recommendation systems, in 

which the number of users and items are growing at a larger 

pace. This problem can be solved by reducing dimension 

using Singular Value Decomposition (SVD) method [1][31]. 

E. Privacy  

In case of recommendation system, the users expose their 

details along with purchase behavior to the system, which 

may lead to privacy and security issues. In some cases, the 

user ratings against the items are kept in a centralized 

repository which may lead to the problem of data misuse. To 

avoid such scenarios, different cryptographic techniques are 

adopted [31]. 

F. Shilling attacks  

User profile plays a major role in case of collaborative 

filtering. The online shopping sites uses collaborative 

filtering. If a company decides to inject some fake user 

profiles to the website of another company, then this type of 

attack is known as Shilling attacks. The injection of fake user 

profile will degrade the quality of the recommendation [10]. 

VII.   CONCLUSION 

Recommendation system is a part of modern information 

retrieval systems. In this paper, we have discussed various 

aspects of recommendation system, starting from its phases. 

This paper contains different filtering techniques in detail. 

How various soft computing techniques had been applied to 

increase the quality of a recommendation system, that is also 

been recorded in this paper. This survey also contains some 

fairly-known issues and challenges in this domain. 
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