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Abstract

eHandmart” is an E-commerce platform recommendation system to eliminate the barriers between the buyers and sellers
for buying and selling items. Data analysis of E-commerce is the main aim of this research. Conducting business along
with utilizing the analytical data which will lead to growth rate in the near future while providing varieties of products
or services people have demanded in the market. It focuses on the local market product, the customers(demands)and
products/ services [supply]. It is a platform that allows a user to purchase the items based on the recommendation given
by recommendation model. The training dataset are taken from the amazon data set and testing data are taken from the
e commerce site locally running. The system performs well on the ecommerce data. Data analysis and recommendation
task are carried out using collaborative filtering to give decision and recommendation to the customer. Collaborative
filtering is achieved by K-means Clustering algorithm and Cosine similarity algorithm. The stakeholders related to this
study are customer, supplier, local shop owner, ecommerce sites. The significance of this study is in local level where
there are abundant local products available but not having suitable platform to sell those products to the customer.
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7. Being able to join the events of the offering.
8. Product popularity based on the customer pur-

eHandmart is a distribution channel of anything. It is a chase. ) . _

platform that allows a business owner to conduct busi- ~ The recommendation system designed is based on a
ness over the app for any types of businesses. ¢Hand- ~ DEW customer from the time he/she lands on the busi-
mart is a platform for local business owners, retailers, ~ 1ess’s website for the first time to when he/she makes
wholesalers, vendors, stores, shopkeepers and etc. If ~ repeat pur.chases. A vyell—devgloped recor_nmendatlon
anyone running a business in a location, anyone canbe ~ system will help businesses improve their shopper’s
e-store in our platform, so that many consumers will ~ €xperience on website and result in better customer ac-
check the items of your e-store. Customers will pur-  quisition and retention. The recommendation model is
chase the items and give ratings to the items. Based on based on the collaboratlve ﬁlteqng. Itis based on cus-
the ratings, the recommendation model give decision tomer’s purchase history and ratings provided by other

1. Introduction

to the next customer to purchase the items. users who bought items similar items. When a new
eHandmart will perform the following things: customer without any previous purchas; history ViSi!ZS
1. Systematically record all the sales. the e-commerce website for the first time, he/she is
2. e-Scan: add to virtual e-store. recommended the most popular products sold on the
3. Shows customer’s contacted or interacted. company’s Website. Once, he/she makes a purchase,
4. Shows customer’s preferences or the popular the recommendation system updates and recommends
products other products based on the purchase history and rat-
5. With the help of analytical data, business owners ~ Ings provided by other users on the website. The rec-
can forecast the business and follow up on the ommendation of other products is done using collabo-
guidance to grow their business. rative filtering techniques.
6. Being “‘frequent shoppers’” have its own privil-
ege.

“Corresponding author. Tel.: +977- 9846104162 , 1.1. Problem statement:
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Lhere 1s a situation where ecommerce unaple to attract
customers and losing the sales is the main problem in
recent e-commerce platform. Losing the sales means
fall down of business. Current online e-commerce
platform lacks varieties of product recommendation.
Dozens of local shops products connected to eHand-
Mart platform can be easily recommended to custom-
ers[2]. On that basis, customers will be able to get
quality product in reasonable price.

1.2. Objectives

a) To give the opportunity for local shops to participate
in e-commerce.

b) To provide recommendation on choosing the prod-
ucts by the rating of given item.

1.3. Features of eHandmart

a) Local Store owners are eligible to add the product

and prices in website.

b) Store owners can go through the analysis and
make the right decisions on running the business.

¢) Suggestions/ Recommendation regarding the
product.

1.4. Implication

This research project is effective in every Local
market e-commerce site where local products

can be added to the ecommerce and based on the
rating given to the products, the recommendation is
given to the customers to purchase the quality items.

2. Literature Review

There are many e-commerce systems available in the
market being used in the different business sectors,
and most commonly we find a software called Daraz,
Sasto Deal. Daraz is a Chinese-owned online market-
place and logistics company that operates in South
Asian markets. It was founded in 2012 by a German
venture capital company, Rocket Internet. Daraz
Group operates e-commerce platforms and logistics
services in Bangladesh, Myanmar, Nepal, Pakistan,
and Sri Lanka[10].

In May 2018, Daraz Group was acquired by the Chi-
nese e-commerce company Alibaba Group. Daraz
was founded as a fashion retailer in Pakistan in 2012
but changed to a general marketplace strategy and
business model in 2015 when it also launched oper-
ations in Bangladesh and Myanmar. In September
2015, Daraz secured EURS50 million in its Series B
funding in order to expand operations in Bangladesh,
Myanmar, and Pakistan. CDC Group, a state-owned

mvested €20 million alongside a €30 million mvest-
ment from Daraz’s existing majority shareholder,
Asia Internet Holdings. In July 2016, Daraz Group
acquired Kaymu, a consumer-to-consumer online
marketplace in South Asia, and with the acquisition,
it began operations in Nepal and Sri Lanka. In May
2018, Daraz Group announced that it had been ac-
quired by Alibaba Group for an undisclosed amount.
This move comes about two years after Alibaba’s ac-
quisition of Lazada Group, which was also a startup
by Rocket Internet Group in the South-East Asian
market[6]. Alibaba Group also runs Singapore’s
Redmart and owns stakes in Japan’s Rakuten and In-
donesia’s Tokopedia. Daraz Group’s five markets
(Bangladesh, Myanmar, Nepal, Pakistan and Sri
Lanka) cover more than 460 million people of which
60% are under the age of 35. In order to digitize the
logistics ecosystem and to improve the delivery
standards, Daraz has built its own logistics company,
DEX, in all of its five markets. Sasto Deal is one
of Nepal’s biggest online shopping websites. With
internet users on the high rise, Nepal is moving to-
wards a digital revolution. Shoppers no longer
have to wait in traffic, bargain for discounts and
spend hours looking for the products and services
that they want.  All it takes is a few clicks and a few
seconds to locate the product and to place an order(s)
at Sasto Deal[11]. Home deliveries are mostly free
inside Kathmandu valley and a small surcharge is
added for orders outside the valley. Returns and ex-
changes are guaranteed within the specified time pe-
riod. We find it enthralling to see shoppers from
every nook and corner of Nepal placing their orders
at Sasto Deal. Meanwhile, savvy business owners
have found it exceedingly easy to feature their prod-
ucts on our website. At absolutely zero marketing
cost, businesses can reach millions of customers.
That’s the power of e commerce. Recommendation
system are of various types such as collaborative,
content based and hybrid models. This research pro-
ject is based on the collaborative filtering recom-
mendation. There are number of research carried in
this field. The authors of the research paper [1] pro-
vide the quality recommendation products matching
the users and product. Similarly, the researcher [8]
provides the understanding of the correlation be-
tween the different links in the network which will
further used for the formation of clusters.

3. Methodology

81



Journal of Engineering and Sciences

3.1. System Architecture

The eHandmart recommendation system should be
written in an object-oriented language with strong
GUI links and a simple, accessible network APIL.
The system flow looks like this:

Customers ) Adding Eﬁg::::r":
Local shops
and shops
‘ Products and
items
Local shops )
Product recommendation l I
Products  mmp Low | Resonabl
cost  epnce

Figure 1: System Architecture

In the system, new customers, local shops and prod-
ucts are added. The system admin performs these
tasks in the ecommerce website. If the local shops
are note registered, they will not be able to partici-
pate in the eHandmart website. The data are col-
lected from the customer about the product every
time the customer purchase the product. The similar-
ity of the various products is calculated. The ratings
of product are predicted. The rating of items in web-
site can be viewed by new customer. Based on the
ratings, the recommendation of the products is pro-
vided which includes low-cost products and reason-
able products.

3.2. Tools and Techniques

Python is a widely-used general-purpose, high-level
programming language. It was created by Guido van
Rossum in 1991 and further developed by the Python
Software Foundation. It was designed with an em-
phasis on code readability, and its syntax allows pro-
grammers to express their concepts in fewer lines of
code.
Vue is a JavaScript framework for building user in-
terfaces. Its core part is focused mainly on the view
layer and it is very easy to understand. As Vue is ba-
sically built for frontend development, we are going

to deal with a lot of HTML, JavaScript and CSS files.

Training dataset are collected from Amazon dataset
and testing dataset are collected from local shop reg-
istered in website.

3.3. Flowcharts
System admin has the responsibility to add the local

Python is for recommendation model coding.

shop, consumer and manage them. These data are

added to the system database.
Flowchart For Admin

Home Page

[ /

A

Login

v

Add Shop

Y

Add Consumer

[

Manage Shop/Product/Consumer

J

Output

( Stop ’

Figure 2: System admin flowchart

Show Entire Data

The shop needs to be registered first in the system.
Then, the shop can add the items in the website.

Flowchart For Shop

Home Page

Login as Shop |

Welcome

No

I Add Product I Manage Product I

Figure 3: Local Shop flowchart

If the customer is already registered then the cus-
tomer can buy the items from the website. If not reg-
istered then need to registered. The system admin
performs the verification of registration of the cus-
tomer. After purchasing the items, the customer
makes the payment. He can give the rating of the
items as well and also take different rewards.

1
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Flowchart For Customer

/ Homepage /

Already

Register

Make Payment

Show Reward

v

End

Figure 4: Customer flowchart

The similarity of the products are measured and the
neighborhood products are evaluated and selected.
Then ratings of the products are predicted. Based
on the ratings, the products are recommended to the
customer [9]. The similarity is measured by using
Cosine similarity.

. Eie! ToiTui
Cosine| u,v | = - )

\/Eué[u rﬁi \/EUEIU r'lz)i

where [ , and I , denote the sets of items rated by
users u and v, respectively, and I,y denotes the set of
items commonly rated by both u and v. and r;are
the ratings values on item i given by users u and v,
respectively. The similarity algorithm is as follows:

For each item in product catalog
For each customer C Who purchased 11
For each item 12 purchased by
Customer C
Record that a customer purchased 11 and 12

For each item 12,

Compute the similarity between 11 and 12.

Neighborhood selection is performed by top k tech-
nique which select the k nearest items where k de-
notes the number of items. Rating prediction is done
by using weighted sum formula. The equation of the
weighted sum formula is

ui
2 jeny |Simi;

where Ni Y is the set of neighbor (top k- items) that
are most similar to item i and have been rated by

the user (u , j) is an item that belongs to Ni U and
Sim ij is the similarity value between items i and j.

[ Compute tha semilarity |

index of products

l

[ Select the neighbars ]

!

/ FPredict the ratings /

l

FProwvida the recommandaticn
using K-meaans clustarinmg

Figure 5: Recommendation Flowchart

The recommendations can be generated on the basis of
item-item similarity[1]. The similarity of products is
computed with cosine similarity. Then, On the basis of
ratings, clusters are then identified. K-means cluster-
ing is an iterative algorithm that divides the unlabeled
dataset into k different clusters in such a way that each
dataset belongs only one group that has similar prop-
erties. The optimum value of K is chosen. It aims to
partition a set of observations into a number of clusters
(K).

4. Result and Analysis
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The development of eHandMart ecommerce website Register
is developed. Some products and seller information
have been updated. The task done are:

a) The design of ecommerce website eHandMart

b) The development of ecommerce website eHand-
Mart. Email address *
¢) Register products in the eHandMart.

d) Data of product and local shops are collected.

Username *

Password *

4.1. Website design and development =

confirm password *

9814153630 Wconaci@enlayacom QPokhaa O 24 hours O LogivRegiter

e [— SRS - -
e it cganic oods e heathy Your personal data will be used to support your experience

throughout this website, to manage access to your account, and for
other purposes described in our privacy policy.

s # HOME B ABOUTUS W SHOP v & MYACCOUNT ® CHECKOUT ® CART Q

Login

Username or email address *

Password *

Specify Facebook App ID and Secret in Super Socializer > Social

Login section in admin panel for Facebook Login to work Figure 6: Website Pages
Login with your Social ID
O] 4.2. Analysis and Recommendation
[0 Remember me
mmm number of rating
Lost your password? TOOR
6000 1
5000 A
4000 A
3000 A
2000 A
1000 A
o
~ oD (=] W et [ =] =T | s w
EEPEELESSEEESEDEZBES
SSs5s22 S S22 A0 = 29022
§gM°“E§=ﬁm=>=E 288022
SEg8zE8355 2888288
EE222z2s8cc28g25s288=¢8
Productid

Figure 7: Training dataset rating frequencies
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product_uid product_description
0 100001 Not only do angles make joints stronger, they ... EZ
1 100002 BEHR Premium Textured DECKOVER is an innovativ... False 12'5
2 100003  Classic architecture meets contemporary design... % 10:0
3 100004  The Grape Solar 265-Watt Polycrystalline PV So... "'::’ .
4 100005  Update your bathroom with the Delta Vero Singl...
True 5.0
5 100006 Achieving delicious results is almost effortle... )5
6 100007  The Quantum Adjustable 2-Light LED Black Emerg... an

False True
Predicted label

7 100008 The Teks #10 x 1-1/2 in. Zinc-Plated Steel Was...
8 100009 Get the House of Fara 3/4in. x 3in. x 8 ft. ...

9 100010 Valley View Industries Metal Stakes (4-Pack) a... ] ] )
Figure 10: Confusion Matrix

Figure 8: Product Descriptions
For the evaluation of the system, the confusion ma-

c;';i‘” e C;gi;ir H C::Z:zgez: trix is used. From above confusion matrix, the pre-
cooling concrete shelves cision, recall, f-measure and accuracy are obtained.
power wood 1bs
fan pavers shelf
control vary unit The precison is ©0.9047619047619048
o ulation ;ﬁuduct e The recall is 0.8636363636363636
r usin i .
nstallation  eres P The f1 score is @.8837209302325582
unit finish chrome The accuracy is ©.7916666666666666

: Cluster 24:

c&:i:ir ¥ landscape 4.4. Top 3 output clusters
spray tree -
handle edging Clusterl:
head used Megt
flow beds Chicken
watering stakes Goat
easy downspout
faucet brick Cluster 2:
stainless pavestone T
single curved easy

nickel
solid
Figure 9: Top 24 predicted clusters roof
plastic
house

The system predicts the 24 clusters from the given

dataset. The products similarity is identified using ChasEee e

. L e . . cutting
cosine similarity. There are some outliers present in i
the dataset. For example: there is a word “ft” which tool
is not any item. blade
design
cut

4.3. Confusion Matrix of top 24 clusters
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4.5. Recommendation Result

show_reconnendations("Neat") # recomnendation for meat

(lusterl: Meat, Chicken, Goat

show_reconnendations("cutting tool") # recomnendation for cutting tool

Cluster 3:cutting, saw,tool, blade,pliers,metal

Based on the given recommendation , the products
in that cluster are identified and user select the prod-
uct with reseonable price.

5. Conclusion

After the Cluster is identified based on user search,
the recommendation system displays the items from
the corresponding product clusters based on product
descriptions. Likewise, the recommendation system
will help the users to get a good recommendation to
start with and after the buyers have a purchased his-
tory, the recommendation system can use the model
based collaborative filtering technique.

In the future, the payment model can be incorporated
for pre-payment in the system. Similarly, the mobile
application can also be developed based on this rec-
ommendation model.

Acknowledgment

This work supported by Research Management Unit,
IOE Pashchimanchal Campus, Tribhuvan University.
Grateful and Thankful to Research Management
Unit Pashchimanchal Campus for providing the plat-
form for enhancing and providing grant for this re-
search project.

References

[1]Li and Lin, Chung-Yi Li and Shou-De Lin. Matching
users and items across domains to improve the
recommendation quality, SIGKDD, (2014) 801-810.

[2] Internet.com, Ecommerce Webopedia, http://ecom-

merce.internet.com/resources/lbrary/pay solutions.

[3] The university of Texas at Arlington, eBusiness Alli-

ance,http://www2.uta.edu/ecomm/resources/glos-
saryComplete.asp.

[4] William W. Fisher. 111, Intellectual Property in Cybe
rspace, Linking, Framing, Meta Tags and Caching In
telligent Property in Cyberspace, http://cyber.law.harv

ard.edu/property00/metatags/main.html
[5] Software & Information Industry Association, Sum-
mary of Benefits - Uniform Computer Information
Transactions Act, (2000)
http://www.siia.net/sharedcontent/govt/is-
sues/ucita/summary.html.

[6] http://ecommerce.internet.com/resources/li-

brary/paysolutions.

[7] Zhang and Yu, Jiawei Zhang and Philip S Yu.
Community detection for emerging networks, SDM.
SIAM (2015).

[8] Cao et al., Bokai C., Xiangnan K., and Philip S.Y.

Collective prediction of multiple types of links in heero-
geneous information networks, [CDM, (2014) 50—
59.

[9] Fethi F. Similarity measures for Collaborative Filter-

ing-based Recommender Systems: Review and experi-

mental comparison, Journal of King Saud University -

Computer and Information Sciences, (2021).

[10] http://zims-en.kiwix.campusafrica.gos.orange.com

[11] http://www.sastodeal.com

stk sk

86



