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Abstract— The product ranking models play the vital role in the e-commerce shopping portals, as they are responsible
for viewing the posts over the product page. The product ranking lists are created and converted into the product lists
in order to facilitate the users for the easy navigation, as well as to increase the per user access reach over the ecommerce portals. The well maintained product list is responsible for the increase in the sales, when evaluated with
the popular and compatible products to attract the more users and also directly influence the marketing strategic
factors, which enhances the feature compatibility ratio for the e-commerce portals users. In this paper, the unique
collaborative ranking model based upon the k-nearest neighbour has been proposed along with the content-based
PAT feature algorithm. The proposed model has been uniquely defined to add the higher flexibility and to produce the
highly compatible lists over the e-commerce portals for the generation of better results. The proposed model has been
evaluated under the time-domain and for the uniqueness. In both of the domains the proposed model has
outperformed the existing model based upon neural network.
Keywords— E-book recommendations, library recommendations, digital library ranking engine, semantic
recommendation system.
I. INTRODUCTION
The aim of ranking systems is to assist users in finding their way through huge databases and catalogues, by filtering
and suggesting relevant items taking into account or inferring the user’s preferences (i.e., tastes, interests, or
priorities).Figure 1. below depicts the basic input requirement to build up a recommendation system to that it will
produce recommendation list based on the analysis of that input. Product ranking is the way of classifying products on
the product page that are shown to the users on various e-commerce shopping portals. It provide users with ease of
choosing, viewing or purchasing various products according to their popularity, no. of views etcetera. Today, majority of
people worldwide like to shop online; this is why today online shopping portals are becoming a booming business. As
there are variety of products displayed on the website it is difficult for the user to view hundreds of thousands of products
at the same time.

Figure 1. Process of recommendation system
However, to deal with such problem, the proposed system, rank the products usually with three factors i.e. popularity,
accessibility and trust (PAT). The proposed system decides which products in the online e-commerce portals is the most
similar one with the query product. To speed up the ranking system, use the grid-based indexing to obtain the nearest
neighbours of the product listing, exact matches are retrieved. The products related to the query information are collected,
ranked and saved for the various ranking requirements. Indexing can be performed in vector space to improve ranking
system execution speed
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II. RELATED WORK
In [5] authors have proposed a recommender system using Fuzzy Linguistic approach that has been tested in a
University Digital Library. Their main focus was on quality factor of the items and their relevance to provide users at
ease to access the appropriate research resources. In [6] authors have proposed a recommender algorithm and compare it
with three common techniques to solve the recommendation issue namely collaborative filtering, cluster model and
search based method using large datasets. Hence, their algorithm produced real-time, high quality recommendations to
the users. IN [3] authors have worked on the E-commerce Website Ranking Using Semantic Web Mining and Neural
Computing. The authors have discussed the design of the new semantic web based E-commerce page ranking model
based on neural network. The website ranking tool has been realized by using the various relevant features to rank the
web in the real time in order to facilitate the customers by providing the rank. Also the recommender system can be
utilized for the recommendation on the various products displayed on the various website portals. In [1] authors have
given a comprehensive overview on the advanced conceptual structures of schema.org for e-commerce, including
patterns for ownership and demand, and have present the full tool chain for producing and consuming respective data.
Also the authors have explained the long-term vision of Linked Open Commerce, and discussed advanced topics, like
access control, identity and authentication, micropayment services, and data management issues from the publisher and
consumer perspective. The authors have also covered research opportunities resulting from the growing adoption and the
respective amount of data in RDFa, Microdata, and JSON-LD syntaxes. In [7] authors presented an article in which they
have discussed about the various queries made by users on webpages, though they defined a class namely Package Query
and a frequent subclass Skyline package queries using semantic web to give the quality results to the users. In [9] author
proposed Mini-ME , a mobile inference engine designed from SwoT that supports semantic web technologies and
provide performance evaluations both on a smartphones and PC’s.
III. EXPERIMENTAL DESIGN
The proposed model is based upon the e-commerce product ranking model. The producing ranking models are
required in the multivariate applications over the online e-commerce/shopping portals. The efficient product listing
requires a number of computations to prepare the accurate product ranking. The accuracy in the product ranking model is
not-measureable in the exact terms. Hence the performance evaluation of the product ranking models is evaluated from
the resource usage and the entropy. The proposed model utilizes the query based ranking and the user-profile based
ranking, which makes the proposed model a hybrid ranking model. The hybrid ranking model primarily utilizes the dual
class classification, where the popularity, accessibility and trust based factor for the modelling of the product ranking
model. The proposed model utilizes the k-nearest neighbour classification algorithm for the arrangement of the
collaborative ranking based upon the user profile.
The existing model has been improved by using the hybrid approach for the purpose of recreation of the robust
ranking model. The local and global parameters has been utilized using the PAT (popularity, accessibility and trust)
based factors. The k-nearest neighbour algorithm has been utilized for the classification of the users under the
collaborative approach. The proposed collaborative approach has been utilized for the user similarity matrix for the
purpose of finding the neighbour entity relationship. The following algorithmic steps have been followed to achieve the
k-NN classification goal over the PAT features:
Algorithm 1: PAT based k-NN classification for the user similarity evaluation
1. Restructure the PAT based data ranking list
2. Pass the evaluation rate to the k-NN method
3. Get the size in number of rows of the ranking list
4. If matrix does not match the input sequence
a. Return the program with the collaborative ranking
5. Acquire the user history information from the web access log database
6. If the user history is empty
a. Return the program with the collaborative ranking
7. Acquire the user training data (UTD)
8. Load the historical data into the runtime memory
9. Perform the averaging factor over the historical data
a. Return the virtual user profile vector (VUPV)
10. Start the iteration for similar evaluation
11. Acquire the averaged PAT feature for the current row
12. Acquire the virtual user profile vector
13. Evaluate the individual distance between individual components
a. Return the similarity matrix
14. Compute the cumulative phase distance between the VUPV and UTD
15. Update the kNN similarity matrix
a. Return the similarity matrix
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16. Obtain the most similar candidates from the similarity vector
17. Perform the averaging factor to prepare the representative matrix (RM)
18. Re-compute the content based ranking list against the RM
19. Restructure the content based ranking list
20. Return the final product ranking matrix
IV. RESULT ANALYSIS
The proposed model named PAT model, which has been compared against the existing model of product ranking
based upon web parameters over the given e-commerce product list in this simulation scenario with similar structure and
environment. The detailed analysis of the simulation results has been conducted by analysing the results obtained from
the existing and proposed model simulations. The proposed model of proposed model has been described efficient and
effective while evaluated on the basis of the projected resources and entropy for the coalition of the network load and
uniqueness respectively. Minimum of the 10 percent improvement has been observed in the favour of the proposed
model when compared on the basis of various performance parameters in the variety of simulation scenarios. The adverse
situations have been analysed theoretically and the effective in the results has been observed in the proposed model to
mitigate the errors and repetitions with the new product ranking model than the existing model. The newly proposed
scheme has been primarily evaluated for the utilization of the resources while using the ranking model the given product
data in the simulation. The utilization of the resources, measured in the form of projected resources has been recorded
significantly lower than existing model, which clearly indicates the robustness of the proposed model. The following
table (Table 1) indicates the robust performance of the proposed model.
Table 1: Projected Resources comparison between existing and proposed model
Projected
S1:E100
S2:E500
S3:E1000
Resources
Existing
Proposed Existing Proposed Existing Proposed
2.6499
1.5469
13.3108
7.7344
26.4594
15.4688
Average
1.8221
1.0977
7.8656
5.4883
15.0027
11.2500
Minimum
3.7667
1.9648
19.7488
9.8242
38.6813
19.6484
Maximum
Projected
Resources
Average
Minimum
Maximum

S4:E2000
Existing
52.7602
35.7773
77.2214

Proposed
30.9375
21.9531
39.2969

S5:E5000
Existing
110.9954
80.7805
160.2389

Proposed
77.3438
54.8828
98.2422

Additionally, the entropy parameter signifies the higher uniqueness level in the ranking data using the proposed
model than the existing model. The proposed model evaluation over the entropy has been described in the following table
(Table 2). The high uniqueness of the product table data increases the additional robustness to the ranking models
associated with the arrangement of the entries in the perfect form over the given set of data. The result of the proposed
model has been observed nearly double than the existing model, which can be clearly indicated by the following table:
Table 2: Entropy comparison between existing and proposed models
ENTROPY
S1:E100
S2:E500
S3:E1000
Existing Proposed
Existing
Proposed Existing Proposed
2.0207
2.4678
2.0131
2.6344
2.0712
2.7662
Average
1.7632
2.0544
1.6090
2.1550
1.7707
1.9910
Minimum
2.2706
2.9963
2.4393
3.1638
2.3884
3.2897
Maximum
ENTROPY
Average
Minimum
Maximum

Existing
1.9829
1.5884
2.3225

S4:E2000
Proposed
2.5944
1.9055
3.0931

S5:E5000
Existing
Proposed
2.1466
2.5038
1.9260
1.9444
2.2644
3.1026

The result of the proposed model has been observed nearly double than the existing model, which can be clearly
indicated in the above table.
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V. CONCLUSION
The proposed model is based upon the k-nearest neighbour classification based collaborative approach for the
preparation of the product ranking over the input e-commerce product listings. The proposed model has been developed
by aiming at the robust and flexible listings to facilitate the users for the easy navigation towards the most related, most
popular and similar interest based product listings. By using these practices, the e-commerce engines can also enhance
the productivity by increasing the overall sales. The proposed model aims at the popularity based factors, while keeping
the product page trust level as well as the accessibility for the final listings of the product data. The proposed model has
been evaluated for the projected resource, overall time complexity and the entropy to measure the uniqueness of the
entries in the product data. The experimental results have shown that the proposed model effectively outperformed the
existing model. In the future, the multi-level lists can be reproduced in order to create the cumulative list for the mobile
users, as the mobile users have smaller screen where the short product list can be shown only. Also the proposed model
can be enhanced by combining the random forest, Coforest or support vector machine based probabilistic classification
model with the non-probabilistic k-NN model for the realization of the robust ranking model.
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