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ABSTRACT

With the dawn of the 21st century we saw an unprecedented influx of data. It is only in the past decade that our
processing capabilities have caught up to being able to utilize the huge amount of data with several algorithms to be
useful. Product reviews and ratings are popular tools to support buying decisions of consumers. These tools are also
valuable for online retailers, who use rating systems in order to build trust and reputation in e- commerce. Many
online shops offer quantitative ratings, textual reviews or a combination of both. The number of reviews on Amazon
has grown significantly over the years. Customers who made purchases on Amazon provide reviews by rating the
product from 1 to 5 stars and sharing a text summary of their experience and opinions of the product. This research
aims to provide statistical insights into Amazon product reviews, examine their helpfulness in recommending
products, and suggest a new way to predict the helpfulness score of the user reviews.
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1. INTRODUCTION
Personalization is the future of the internet and has achieved tremendous success in industrial applications. Online
retailers, such as Netflix and Amazon, for example, offer personalized reviews based on the profile of a customer for
additional goods or services. Due to their possible ability to infer the interests of a user from the user background,
recent applications such as YouTube, My Google, flip kart, Facebook and Google News have attracted attention [1].
There are various recommendation techniques aimed at recommending products to users for the same purpose[2],
and these different techniques can be generalized into three techniques first is Filtering collaboratively, second is
Filtering content-based and the last one is Hybrid schemes[3]. Content-based personal recommendation systems [4]
are one major personalization issue in the information retrieval community. These systems learn user-specific
profiles from user reviews and propose data customized to the interest of each individual user without requiring an
explicit question from the user. For these types of systems, learning user profiles is the core issue. Collaborative
spark filtering, widely used for recommendation systems, is used [5]. These approaches seek to fill in a user-item
association matrix's missing entries. Spark.mllib advocates model-based collaborative filtering, in which a small
collection of latent factors that can be used to predict missing entries are identified by users and items. To consider
these latent factors, spark.mllib uses the alternating least squares (ALS) algorithm.
Today, some sort of recommendation system (RS) is constantly driven by online consumers, be it for shopping or
surfing the internet. RS could be as easy for shopping as the most common item sold on the web, or as advanced as a
tailored recommendation based on the history of customer transactions or Collaborative filtering (e.g. the
"Consumers who bought this item also bought" from Amazon.com[6].
The objectives of the research are:

1. To deliver Relevant Content to the customers

2. To Increase the number of Items per order

3. To increase the revenue and Customer satisfaction.
The paper is organized into the following sections. Section I conferred with the prefatory phase. Section II explores
the related research work. Section III reveals the methodology used. In Section IV, a demonstration of the
designated work has been given. Section V concludes with the work and shows the future preview.
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2. LITERATURE REVIEW
Sales Recommendation Algorithms are mainly used in Ecommerce Websites like Amazon, Flipkart, etc [7]. In these
algorithms, Websites like Amazon have a list of recommended items which are related to customer’s interest. With
the help of attributes like items viewed, items added to cart, subject interests, demographic data, item purchased and
lot more are rated to represent customer’s interest [8]. At Amazon, recommendation algorithms are used to
personalize and recommend products in online store to each customer [9]. For each customer, store shows products
related to customer interests like programming books for Software engineer to latest home appliances to mother.
There are mainly three different approaches used for Recommendation such as content based, traditional
collaborative filtering or hybrid based etc [10].
In our case, our algorithm will show recommendation based on large data sets related some of attributes related to
customer’s interest to show quality recommendations [11] Today, some sort of recommendation system (RS) is
constantly driven by online consumers, be it for Shopping or surfing the internet.
3. METHODOLOGY
Fig 1 shows the overall methodology used in this study. It consists of data collection, data preparation, data
analysis and data visualization phase.
*Procedure of collecting, measuring and analyzing accurate
msights for research using standard validating techniques
+Cleaning and transforming raw data prior to processing and
analysis
sExtract useful information from data and taking the decision
based upon the data analysis

*Graphical representation of information and data

Figure 1: Overall methodology used
3.1 Dataset
Fig 2 shows the dataset used for this study. The dataset attributes like reviewerID (a unique ID given to
every reviewer customer), productID (a unique ID given to every product), overall (a overall rating given to
every product on the basis of various factors), summary (various keywords which defines the quality of the
product) and reviewTime (particular timestamp at which a user gives its review & rating on product) are

the attributes which have been used for this research.

AO94DHGC771S
) 528881469 5 Gotta have GPS!  02/06/2013
AMO214LNFCEI Very
4 528881469 1 Disappointed 25/11/2010
A3N7TODY83Y4I
G 528881469 3 1st impression ~ 09/09/2010
A1H8PY3QHMQ Great grafics,
QA0 528881469 2 POOR GPS 24/11/2010
Major issues,
A24EV6RXELQZ6 only excuses for
3 528881469 1 support 29/09/2011
HDMI Nook
A2JXAZZISPHK9Z 594451647 5 adapter cable 03/01/2014
A2P5U7BDKKT7 Cheap
FW 594451647 2 proprietary scam  27/04/2014
Figure 1. Dataset attributes
3.2 Process Flow
1. Dataset has been collected
2. Clean the dataset means removing the null values and redundant data.
3. Convert the categorical data into numerical.
4. Apply the data scaling.
5. Divide the data into train and test.
6. Apply the Alternating Least Squares (ALS) Spark ML[12]. Apache Spark ML implements alternating least

squares (ALS) for collaborative filtering, a very popular algorithm for making recommendations. ALS
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recommender is a matrix factorization algorithm that uses Alternating Least Squares with Weighted
Lamda-Regularization (ALS-WR).

7. It factors the user to item matrix A into the user-to-feature matrix U and the item-to-feature matrix M and
calculate the Root means Square Error.

3.3 Tools and Techniques
Alternating Least Squares (ALS) Model works on Matrix Factorization. In the case of collaborative filtering,
matrix factorization algorithms work by decomposing the reviewer-product interaction matrix into the product
of two lower dimensionality rectangular matrices. One matrix can be observed as the user matrix where rows
represent users, and columns are latent factors. The other matrix is the item matrix where rows are latent
factors, and columns represent items. It uses L2 Regularization. Its training routine is bit different, as it first of
all hold reviewed Matrix and runs the Gradient Descent on Product Matrix, then it holds the Product Matrix and
runs Gradient Descent on the Reviewer Matrix.

4. RESULTS AND DISCUSSION

After importing the data the customers are being segregated based on the ratings which they have given as shown in

fig 3.

Rating VS Count Graph

-t Bar

Figure 3: Segregation of customers based on ratings
As indicated by fig 4, pie chart shows rating percentage of a particular product given by users. As shown above, the
pie chart of this product tells us that 59% users have given 5 star rating, 20% users have given 4 star rating, and So
on. This pie chart helps to overall evaluate the quality of product based on rating given by users.

Rating 4

Rating 2

Rating 1

Rating 5

Figure 4: Pie chart of the rating count
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This graph represented by fig 5 shows the Range of Rating vs Sales Plot. If Rating >1 & <=2 it shows in green
color, if Rating >2 & <=3 it shows in Maroon color, if Rating >3 &<=4 it shows in yellow colour and So on. This
graph also shows if a product have higher Average rating then sales frequency of that product is also higher as
compared to product which have less average rating.

Figure 5: Range of rating Vs Sales Plot
Graph represented by fig 6 shows the average rating which is given to a particular product. On the y axis it shows
the sales frequency of that particular product and on the X axis the average rating.

age Rating VS

*

o «rz.:m%émm:

Figure 6: Average rating Vs Sales Plot
Graph in fig 7 plots unique reviewerld vs Total ratings. This graph shows count of total rating given by every unique
Reviewer. Suppose a unique reviewer ‘AZ139NBM9’ have given of total 10 rating on different products on website
while another reviewer ‘AZ139NKLP’ have given total 20 rating on different products on website. So This plot
shows the the reviewer ‘AZ139NKLP’ had engaged more on website as compared to user‘AZ139NBM9°.

Figure 7: unique reviewerld vs Total ratings
This table 1 has a additional column of Average_Rating given to a particular Product_Id.
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Tablel: Additional column Average_Rating

The table 2 given below above is final output. As shown below, the attribute ProductID_Index is the unique product
ID which will be recommended to customer given in ‘Recommended_To_Reviewers’ list.
Table2: Recommendation table

5. CONCLUSION
After applying the model we found the importance of relevant content which helps ecommerce websites like
ebay, amazon, flipkart, etc drives traffic to their website. Recommendation of products based on customer’s
interest and previous search queries also help in Increase number of Items per order. We concluded that
predictive analysis of each product based on user rating is important from the perspective of customer
satisfaction and increment in revenue.
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