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ABSTRACT

The internet has dramatically changed the life of people by
creating a new way for expressing their views and opinions on
products of various domains. There are millions of products
sold online by various merchants every year. These merchants
allow their consumers to post their reviews on different
products. The consumer reviews contribute to obtain quality
information of the products. There is huge collection of
consumer reviews are now available on the internet. This
makes it difficult for the consumers to take wise decision on
purchasing product. The consumer reviews are disorganized
in nature due to that it creates difficulties in information
navigation and knowledge acquisition in product reviews. In
this case, the aspect gives the clear vision on the quality of the
product. The existing methods are used to identify and rank
product aspects automatically based on their weights and
aspect rating. In this paper, we have personalized aspect
ranking of the product by taking personnel preferences of the
consumers. The proposed modified user personalization based
product ranking approach solves the problem of meaningless
reviews. This approach allows consumers to post reviews in
the form of text review, sentimental review and product
rating. The experimental results confirm that the proposed
modified technique is highly effective. It outperforms the
existing methods consequently.

Keywords
Consumer reviews, product aspects, sentiments, aspect rating,
sentimental reviews.

1. INTRODUCTION

The rapid expansion of e-commerce has contributed to
increase the growth of economy. It has become more popular
for selling products online in last few years. The various
merchants offer millions of products for selling online without
taking more efforts. Most retail websites inspire consumers to
write reviews to convey their opinions on various products.
The retail websites as amazon, shopper and snapdeal are very
popular in the field of online product selling.

Many forum websites as cnet and pricegrabber provide a
platform to consumers for posting reviews on various
products. The consumer reviews are the sources of valuable
information which help to obtain quality information about
the product but the reviews are disarranged and often
confusing for a consumer to take wise decision on buying a
new product. In this case, the aspects play very important role
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to increase usefulness of the consumer reviews. The aspect is
called as an attribute of a certain product. A sample review
“Picture quality of Nokia 6610 is best.” which reveals positive
opinion on aspect “picture quality” of a product Nokia 6610
of domain mobile. A product may have many aspects and it is
possible that some aspects are more important than other
aspects. For example, some aspects of Canon s100 as
“usability”, “picture quality” and “design” are more important
than its other aspects as “looking” and “color”. The important
aspects have a greater virtue on decision making process of
the consumers and development strategies of the products in
the firms. It is difficult to manually identify important aspects
of the product from consumer reviews. Hence, for identifying
such aspects, various approaches are used.

The aspect weight based product ranking approach is used for
identifying important aspects of the products from online
consumer reviews. This approach is based on the two
observations. The first observation is that the important
aspects are frequently commented in online product reviews
by the consumers. The second observation is that the
consumer sentiments on those aspects are greatly influenced
by their overall opinion about the product. In some conditions,
it is possible that some of the aspects are not frequently
commented in consumer reviews still those aspects get highest
ranking due their importance score. Similarly, if some aspects
of the product are frequently criticized except important
aspects still get highest ranking even if important aspects are
not frequently commented. For example, in most consumer
reviews, Nokia 6600 is criticized for the aspect “signal
connection” but still gets highest ranking. It happens because
its other aspects like “design” and “speed” of Nokia 6600 are
not frequently commented but usually more important than
aspect “signal connection” [1].

The aspects are ranked as per their highest importance score.
This importance score is called as a weight of the aspect.
Hence, the existing aspect weight based product ranking
method is used in ranking aspects based on their highest
weights. The other existing approach is used to rank aspects
using aspect rating called as a aspect rating based product
ranking approach. This approach allows consumers to give
rating to those aspects that are occurred in their text review to
avoid meaningless text reviews and to derive a simplest way
to rank aspects according to their highest aspect rating. The
proposed modified user personalization based product ranking
approach creates a new way for posting reviews more clearly.

The rest of the paper is organized as follows. Section Il is
literature survey on work done in aspect weight based product
ranking method. Section Il is aspect rating based product
ranking method and user personalization based product
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ranking method. Section IV describes the experimental setup
of user personalization based product ranking method.
Finally, the conclusion is explained in Section V.

2. LITURATURE SURVEY

Wau et al. have proposed an approach which mines opinions of
the consumers from different product reviews. This approach
is used to convert opinion mining task for identifying product
features, opinion expressions and the relation between both of
them. It is observed that most product features are the phrases
in product reviews. This observation contributed to extend
traditional dependency parsing to phrase level is known as
phrase dependency parsing. This approach builds phrase
dependency trees [2].

Ohana et al. implemented a SentiWordNet dictionary which is
derived from WordNet database. It is one opinion lexicon in
which every term associated with numerical scores indicating
positive and negative opinion information on the product
reviews. SentiWordNet is used in the sentiment classification
of film reviews for obtaining positive and negative numerical
scores [3].

Yu et al. proposed an aspect ranking approach which is used
for automatic identification of the important aspects of a
product from online consumer reviews. The authors observed
that the important aspects are frequently commented by large
number of consumers in product reviews. The other
observation is that the consumer’s judgments on the important
aspects greatly influence their overall judgment on the
product. The aspect ranking approach is divided into three
steps as aspect identification, sentiment classification and
aspect ranking. It ranks aspects as per their highest weights
scores [4].

Popescu et al. introduced an unsupervised information
extraction system which is known as OPINE. It mines reviews
for building a model of important product features. The higher
precision of 22% is achieved by the OPINE with feature
extraction task. OPINE identifies the product features and the
opinions regarding it to determine polarity of opinions.
Finally, it ranks opinions based on their strength [5].

Ding et al. developed a holistic lexicon-based approach allows
the system for dealing with opinion bearing words. The
opinion bearing words are called as an opinion lexicon. The
opinion bearing words are dependent on the context of the
review. Hence, it causes the major problems for the existing
algorithms. It handles the phrases, special words and language
constructs which have greater impact on the opinions. The
authors introduced an effective function to deal with multiple
conflicting opinion words in the sentences [6].

Gupta et al. presented the text summarization techniques. The
text summarization method is used for conversion of source
text into shorter version by preserving its information content
and overall meaning. It is quite difficult for human beings to
summarize large text documents manually. The text
summarization is divided into two methods as extractive
summarization and abstractive summarization. An extractive
summarization method is used to select the important
sentences and paragraphs in the text document. An abstractive
summarization method is used to understand the original text
and then re-tell it in fewer words in summary [7].

Hu et al. proposed the various techniques to mine and
summarize the product review with the help of natural
language processing and the data mining methods. These
techniques are used to provide feature based summary of a
large number of consumer reviews of the products. The

feature based opinion summarization is one of those
techniques. The main task of this technique is to perform three
steps. The first step is that it mines the product features which
are frequently commented by consumers in the reviews. The
second step is that it identifies the opinion sentences in each
review and uses to decide whether each opinion sentence is
positive or negative. Finally, the third step is that it
summarizes the results [8].

Liu researched on opinion mining and their subjectivity. The
opinion mining is also called as sentiment analysis. The
author presented an abstract model of opinion mining. It is
used for the formulation of the problem and contributes a
common framework for different research areas. The author
has deliberated the vastly studied topic of sentiment and
subjectivity classification. It is helpful for determining
whether a document or sentence is opinionated and it checks
whether carry a positive or negative opinion. Then, the author
described feature-based sentiment analysis exploiting the full
proof the abstract model [9].

Pang et al. demonstrated various machine learning methods
which do not perform well on the sentiment classification
even if it is traditional topic categorization. The authors
considered the problem of classifying documents by the
overall sentiments not by the topic. The machine learning
methods are used to determine whether a review is positive or
negative. The three supervised machine learning methods as
the maximum entropy classification (ME), the support vector
machine (SVM) and the Naive Bayes. Although these
machine learning methods are not so appropriate for opinion
mining, the SVM gives more accuracy as compared to ME
and Naive Bayes [10].

Liu et al. proposed an analysis system to analyze and compare
the consumer opinions of the different products; this system is
known as opinion observer. The opinion observer is used for
clear vision of the strength and weakness of a product. This
technique is effective for identifying product features from
positive and negative product reviews. The authors have
designed the supervised pattern discovery method for
identifying positive and negative reviews to support visual
analysis. This system provides friendly interface for
correcting errors of automatic system to the analyst. It is more
effective than manual tagging. It is useful for both the
consumers and manufacturers [11].

Wilson et al. presented a new approach for phrase level
sentiment analysis. This approach determines whether an
expression is polar or neutral. After that disambiguates the
polarity of the polar expressions. This system is used for
automatic identification of the contextual polarity for a huge
subset of sentiment expressions. For the contextual polarity
disambiguation, it is divided in two steps. For the initial step,
the author concentrated on whether clue instances are neutral
or polar in context The second step is that they took all clue
instances marked as polar in the step one, and focus on
identification of their contextual polarity [12].

Tikait et al. implemented product aspect identification and
ranking system. This system is used to identify the important
aspects of products from numerous consumer reviews. It
holds three main components, i.e. aspect identification of the
product, aspect sentiment classification on a product, and
aspect ranking of a product. This system has used the Pros and
Cons reviews to improve aspect identification and sentiment
classification on the text reviews. Then, the aspect ranking is
used to estimate the weight of various aspects of a product
from numerous consumer reviews. This method showed the
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performance enhancement over the two present systems
frequency based system and TFIDF based system in terms of
DCG by 9.7% and 6.8% particularly [13].

Londhe implemented the system to identify the important
aspects of various products in the consumer reviews. The
author has worked on both text reviews and Pros and Cons
reviews. This system contains three modules as identification
of the aspects, opinion classification of aspects, and ranking
of aspects. The author used 15 popular products for showing
effectiveness of this system [14].

3. USER PERSONALIZATION BASED
PRODUCT RANKING

The architecture of user personalization based product ranking
consists of text review, sentimental review and product rating.
This identifies the aspects in text review then it does the
sentiment classification on those aspects to obtain positive or
negative sentiment about the aspects. The rating based aspect
ranking is used to obtain rating scores of the aspects. The
sentimental review is used to obtain sentimental review score
of the ten important aspects of product. The user
personalization based product ranking algorithm is used to
obtain user’s final rating about the product. Finally, all the
users’ final rating of product is used to obtain overall product
rating. This overall product rating ranks products as per their
highest score. The architecture of user personalization based
product ranking is as shown in Fig 1.

dependency parser for automatic identification of important
aspects of the product from the consumer reviews. Then the
support vector machine classifier (SVM) is used for sentiment
classification of positive and negative sentiments on those
aspects. Finally, the aspect weight based product ranking
algorithm is applied to rank aspects as per their weights. The
product which has many important aspects as compared to
other products is considered really good product in quality.
Simultaneously, it is used to exploit the aspect frequency and
the influence of opinions given to every aspect on their overall
opinion in reviews.

3.2 Aspect Rating Based Product Ranking
Method

In aspect rating based product ranking method, the consumer
reviews and aspect rating are used to rank aspects as per their
highest rating score. The aspect rating is also provided with
consumers text review to avoid the possibility of meaningless
reviews. The aspect rating based ranking of a product is the
simplest way of ranking. It helps to know which aspects are
more important for particular consumer by allowing to rate
the aspects which are occurred in the text review. The aspects
are ranked according to their highest rating score and the
product with more number of highly rated aspects has best
quality.
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Fig 1: Architecture of user personalization based product ranking using sentimental reviews.

3.1 Aspect Weight Based Product Ranking
Method

In aspect weight based product ranking method, the aspects
are ranked according to their highest weights. The weight is
importance score of the aspect. it measures the degree of
importance of the aspect. This method uses shallow

3.3 User Personalization Based Product
Ranking Method

In user personalization based product ranking method, we
have personalized the aspect ranking of product by taking
personnel preferences of the consumers. In this method, a new
way of posting reviews is introduced. It allows consumers to
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write reviews with the combination of text review,
sentimental review and product rating.

3.3.1 Text Review
The text review is a review which is generally posted by the
consumers on the various websites.

3.3.2 Sentimental Review

The sentimental review is a review where top ten important
aspects are provided. These top ten important aspects are the
aspects which highly ranked as per their importance score in
the previous method. The user is allowed to directly give
opinion about these aspects for a particular product. When any
new aspect occurs in text review, it is compared with these top
ten important aspects of the product. If that aspect has highest
importance score than these aspects then that aspect takes a
place of lowest scorer aspect in a list. In this way, the
sentimental review list is updated.

3.3.3 Product Rating
The product rating is given to rate product with normalize
range of 5.

The reason behind providing combination of all three above
for posting reviews is that sometime the text review and the
product rating are different to predict the opinion of the
consumer. For example, if any product get rating as 4 which
mince product is good but the text review is highly criticizing
that product in terms of all important aspects. It makes
confusion in deciding whether this product is good or bad. For
that purpose, we obtain the overall rating of the product.

3.3.4 User’s Final Rating
The text review, sentimental review and product rating are
used to obtain user’s final rating of a particular product.

3.3.5 Overall Product Rating

The overall product rating is generated from all users’ final
rating of a product. The product with highest overall product
rating score ranks first out of all products of same domain. It
helps to decide whether which product is really good.

3.3.6 Top Ten Reviews

This is a new approach of ranking helpful reviews using
number of likes and dislikes. The visitor vote is a new concept
by which we can visit reviews posted by other users to like or
dislike it. The top ten reviews gets ranked using numbers of
likes are given to it.

3.3.7 Spam detection

In spam detection, the spam review is detected using content
matching. The spammer mostly focuses on posting
meaningless reviews. Hence, the spam list is provided which
contains the sentences that are used for posting fake reviews.
Once the sentence is found similar to spam list sentence, the
review gets added to spam list.

3.4 User Personalization Based Product
Ranking Algorithm

The user personalization based product ranking algorithm is
the modified algorithm for rating based aspect ranking
algorithm. This modified algorithm helps to rank products

according to their overall product rating more accurately. It
allows posting reviews in the form of text reviews,
sentimental reviews and product rating. It generates the user’s
final rating from the combination of text review, sentimental
review and product rating. Finally, it obtains overall product
rating for ranking products.

Step I: Initially, input text review, sentimental review and
product rating.

Step I1: Apply product aspect identification to text review for
identifying important aspects.

Step IlI: Apply product aspect sentiment classification to
aspects for generating positive and negative score.

Step 1V: Apply rating based aspect ranking to compute aspect
frequency, importance score and rating score of aspects.

Step V: Obtain user’s final rating score from the combination
of rating score, sentimental review score and product rating.

Step VI: Obtain overall product rating for all products.

Step VII: Ranked products according to their highest overall
product rating.

4. EXPERIMENTAL RESULTS

The experimental results of the user personalization based
product ranking method are proven that it ranks product more
effectively based on their highest overall product rating. This
method implemented using java. For this system, the Jsp
servlet is used as a front end and MySQL as a back end. The
experiments conducted using the Reviews-9-products dataset
contains 9 products of the different domain. The
CustomerReviewData dataset is also used which contains five
products of different domains. These datasets are crawled
from the websites as amazon and cnet.

Table 1: The precision values for aspect rating based
product ranking method and user personalization based
product ranking method.

Precision
. Aspect Rating User
Domains Based Product Personalization
Ranking Based Product
Method Ranking Method
Camera 0.80 0.85
Mobile 0.81 0.87
Router 0.77 0.79
Antivirus 0.83 0.86
MP3 Player 0.84 0.89
DVD Player 0.85 0.91

TABLE 1 showed the performance evaluation of precision for
aspect rating based product ranking method and user
personalization based product ranking method. Likewise,
TABLE 2, TABLE 3, TABLE 4, TABLE 5 and TABLE 6
contain the performance evaluation of recall, f-measure,
NDCG@5, NDCG@10 and NDCG@15 which is given
below. For every domain, the user personalization based
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product ranking method works better than the aspect rating
based product ranking method.

There are 6 domains used for showing the effectiveness of this
approach. Those are Camera, Mobile, Router, Antivirus, MP3
Player and DVD Player.

Table 2: The recall values for aspect rating based product
ranking method and user personalization based product
ranking method.

DVD Player 0.81 0.87

Table 5: The NDCG@10 values for aspect rating based
product ranking method and user personalization based
product ranking method.

Recall
. Aspect Rating User
Domains Based Product Personalization
Ranking Based Product
Method Ranking Method
Camera 0.72 0.76
Mobile 0.73 0.78
Router 0.69 0.75
Antivirus 0.75 0.80
MP3 Player 0.79 0.83
DVD Player 0.81 0.86

Table 3: The f-measure values for aspect rating based
product ranking method and user personalization based
product ranking method.

F-measure
. Aspect Rating User
Domains Based Product Personalization
Ranking Based Product
Method Ranking Method
Camera 0.70 0.74
Mobile 0.71 0.75
Router 0.67 0.72
Antivirus 0.73 0.78
MP3 Player 0.77 0.80
DVD Player 0.78 0.84

Table 4: The NDCG@5 values for aspect rating based
product ranking method and user personalization based
product ranking method.

NDCG@5
. Aspect Rating User
Domains Based product Personalization
Ranking Based Product
Method Ranking Method
Camera 0.68 0.71
Mobile 0.69 0.74
Router 0.65 0.69
Antivirus 0.71 0.73
MP3 Player 0.78 0.83

NDCG@10
. Aspect Rating User
Domains Based Product Personalization
Ranking Based Product
Method Ranking Method
Camera 0.69 0.77
Mobile 0.72 0.80
Router 0.70 0.72
Antivirus 0.74 0.79
MP3 Player 0.82 0.88
DVD Player 0.81 0.85

Table 6: The NDCG@15 values for aspect rating based
product ranking method and user personalization based
product ranking method.

NDCG@15
. Aspect Rating User
Domains Based Product Personalization
Ranking Based Product
Method Ranking Method
Camera 0.82 0.85
Mobile 0.83 0.86
Router 0.79 0.82
Antivirus 0.85 0.90
MP3 Player 0.78 0.82
DVD Player 0.73 0.79

For the performance evaluation, the average of all products
domain wise to get the scores of precision, recall, f-measure,
NDCG@5, NDCG@10, and NDCG@15 is taken as shown in
Figure 2, Figure 3, Figure 4, Figure 5, Figure 6 and Figure 7.
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Figure 2: The performance of user personalization based
prdouct ranking in terms of precision.
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Figure 3: The performance of user personalization based
prdouct ranking in terms of recall.
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Figure 4: The performance of user personalization based
prdouct ranking in terms of f-measure.
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Figure 5: The performance of user personalization based
prdouct ranking in terms of NDCG@5.
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Figure 6: The performance of user personalization based
prdouct ranking in terms of NDCG@10.
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Figure 7: The performance of user personalization based
prdouct ranking in terms of NDCG@15.

5. CONCLUSION

In this paper, we have proposed user personalization based
product ranking method. This method personalizes aspect
ranking of product by taking personnel preferences of
consumers. The user personalization based product ranking is
modified approach for rating based aspect ranking approach.
The consumers post their reviews in the form of text review,
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sentimental review and product rating. The visitors vote is
another feature used to like or dislike the review. This
approach is used to obtain user’s final rating of a product.
Finally, all users’ final ratings for a particular product are
used to get overall product rating. The products are ranked
according to their highest overall product rating score.
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