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Abstract: By allowing users to share things with their friends, social commerce, which
differs from conventional e-commerce in which consumers buy products based on their own
initiative searching or platform suggestions, turns a social network into an inclusive
environment to conduct business. A user (sharer) may send a link to a product to friends with
whom they are linked on social media. The sharer might gain commission from the site after
the recipient buys the goods. The platform may help sharers drive sales by offering product
options that are more likely to be bought during social sharing. To the best of our knowledge,
this job of producing sharing ideas is brand-new and has never been investigated. We
characterise it as item recommendation for word-of-mouth scenario. In this research, we offer
a TriM (short for Triad-based word-of-mouth recommendation) model that can
simultaneously capture the sharer's impact and the receiver's interest, two key elements that
affect the receiver's decision to purchase the product. Our suggested TriM-Joint further
enhances recommendation performance by using joint learning on two portions of interaction
data to overcome the data sparsity problem. We demonstrate via trials that our suggested
models outperform state-of-the-art models, with improvements of at least 7.4% and 14.4%,

respectively.
1. INTRODUCTION

One of the hottest subjects nowadays is social commerce, which is a subset of e-commerce
that includes social media. In social commerce, users are incentivized by the platform to
spread the word about the various products it sells on social media by receiving financial
rewards. This is the main distinction between conventional e-commerce platforms like
Amazonl and Taobao2, where consumers make purchases on their own initiative or based on
the platform's passive endorsement. In other words, this strategy uses users' social networks
to establish a new channel of advertising [1]. More precisely, a user may simultaneously act
as both a consumer and an advertising. In other words, in addition to making purchases, the
sharer also distributes goods to friends who act as recipients, earning incentives after the

transaction is complete. A sharer, a receiver, and an item are the three roles that interact in
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this kind of product-sharing situation. Social commerce platforms like Beidian3 and Yunji4
are growing quickly under this new business model [2]. On such a platform, the phenomena
of word-of-mouth [3], or the dissemination of knowledge from one person to another, is quite
prevalent. Since people tend to trust what their friends recommend, a Nielsen study [4] found
that 92% of consumers believe recommendations from friends and family play a more
important role than advertisements. Using this occurrence as a foundation,[5] word-of-mouth
marketing seeks to propose items to customers via these sharing activities rather than through
direct advertising. As a result, it is crucial and necessary to rigorously analyse and simulate

user behaviours of word-of-mouth marketing.

A Description Of The Project: In this essay, we look at the Word-of-Mouth (WoM)
Recommendation Issue. On the social commerce platform, given a sharer and a receiver, we
are asked to offer sharing suggestions (product candidates) that the receiver would be more
likely to prefer. This sharer-item-receiver ternary link cannot be modelled by conventional
recommendation algorithms, which only take into account user-item binary interactions.
Social recommendation is the job that is most associated [6]. However, rather than relying on
particular sharing behaviours, these social recommendation methods only take into account
social connections between users. They are thus inappropriate for solving our situation.
Compared to all other social recommendation studies, WoM recommendation really aims to

investigate how social influence influences user decision-making at a more granular level.
2. LITERATURE SURVEY

2.1 Existing System

The following three issues face the brand-new yet crucial problem of word-of-mouth
recommendations: Modelling of Ternary RelationshipsWord-of-mouth, recommendations are
based on ternary relations made up of the sharer, item, and receiver as opposed to classic
recommendation problems, which only consider user-item binary relations. Therefore, it is
difficult to apply current strategies to this brand-new research issue[7]. The first problem we
need to solve is how to describe the ternary relation and then use it to construct a

recommender system.

» Complexity of User Behaviours: User behaviours are more intricate and complex in this
ternary interaction. On the one hand, while engaging with goods, receivers display their own

interests. However, sharers may have item-relevant influence over receivers, which may alter
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the receivers' behaviour. It may be quite difficult to figure out how to take these complex

elements into account[8].

* Problem with Data Sparsity: Data sparsity is the subject of the last challenge. Data on
sharing behaviours in real-world word-of-mouth recommendation settings is often difficult to
come by and relatively limited. Additionally, because ternary relations are more complex
than traditional recommendation tasks, it needs more training data. Therefore, it is
challenging and worthwhile to research how to create an efficient model based on such sparse
data.

2.2Proposed System

We begin by using multirelation learning in a knowledge graph to view the sharer, item, and
receiver as head node, relation, and tail node, respectively, in order to overcome the
aforementioned three problems. Then, to model the ternary relation and combine the two
factors into our model for capturing the complexity of user behaviours, we propose a novel
method called TriM (short for Triad based word-of-mouth recommendation).

We use user item binary interaction data from conventional e-commerce platforms to better
capture receivers' preferences in order to address the data sparsity issue, and we propose a
joint learning approach called TriM-joint by carrying out a cooptimization work. Here is a list

of our main contributions[9].

* As far as we are aware, this is the first examination of the WoM recommendation issue
from the standpoint of developing machine learning algorithms. We provide an in-depth
investigation of social recommendation by examining the effect from sharers and interest of

receivers in such a ternary interaction.

* By combining the components of both sharers and receivers, we present a unique model to
learn the ternary connection. Joint learning is then used to help capture receivers' interests

and address the data sparsity issue[10].
2.2 Method

Interests of Receivers ModellingWe use matrix factorization (MF) to simulate the receiver-
item interactions in order to discover receiver preferences.Let X stand in for the receiver u,®
desire for item i, and let T, R, and Rn stand for the latent receiver and 8, respectively. Due to

differing figure settings, there is a tiny discrepancy between the two numbers for Value+ in
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this instance.column vectors Tur and Ri representing the d-dimensional latent feature vectors

of receiver u" and item i, respectively, in the item feature matrices. The probability function

of latent parameters is defined as follows, following a typical configuration for MF

models[11]:
PXIT.R.o%) = H IL[\\ {S(TLR).o% )%,
i (1)
o ——
Fig 1: System Flow
3. SYSTEM ANALYSIS&DESIGN
3.1TriM

Based on the aforementioned derivation, the observed preference Xy is understood by the
latent feature vectors of receiver u" and item i, while the observed interaction Y is realised
as the influence of sharer us on item i given the interaction matrix of sharers and items. The
preference as well as the impact should therefore be taken into account given the ternary
relationship of the sharer us, item i, and receiver u’. When interacting with an item shared by
a friend, a user may be influenced by her friend in addition to her own preferences.
Therefore, every observed interaction of the sharer, item, and receiver should take into

account both of these two factors in order to define the model more realistically. In light of
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this, we model the conditional distribution across the measured ratings in the manner shown

below.
plH.RTX.Y,05.0°)
=11 H H N(Z,s:or|S{aHLR,
+(1-a)TL R Yo%) x J[ N(Hur[0,0%])
v H“.'.];’, 0.0°1) x I'] N(Ty- 10 a-I).
=1 u'=1 (2)
3.2 TriM-joint

One of the main problems with recommender systems is data sparsity. In general, adding
characteristics data or other behavioural data may aid in enhancing the performance of
recommendations. As a result, we may leverage the interaction data from the conventional e-
commerce platform to solve our issue [12]. We can exchange the latent feature vectors of
these users and objects since there are people and stuff that are shared across the two
platforms. To represent the user-item activity on the conventional e-commerce platform more

explicitly, we use matrix factorization in the manner shown below.

»

ji\”‘(u./'/) = K ,,[’

)
3.3 System Architecture:

Method of Optimisation of Our Proposed TriM

The parameters for our suggested TriM can be optimised using stochastic gradient descent
(SGD) and mini-batch training.The following is a list of the gradients for updating

parameters:
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where the sigmoid function S() and the indicator function I() are both used. We used a mini-
batch gradient descent technique to learn the parameters in order to decrease the temporal
complexity of model training. With sampling, the cost of the gradient update grows linearly

in the number of sampled entries rather than the number of sharers, items, or receivers[13].
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Fig 2 : System Architecture

3.4 Data Flow Diagram :Whenever a new system is developed, user training is required to
educate them about the working of the system so that it can be put to efficient use by those
for whom the system has been primarily designed[14]. For this purpose, the normal working
of the project was demonstrated to the prospective users. Its working is easily understandable
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and since the expected users are people who have good knowledge of computers, the use of

this system is very easy.

Fig 4 Use Case UML Diagrams

4. CONCLUSION

To the best of our knowledge, the subject of word-of-mouth promotion via social media has
seldom been explored. via this paper, we extensively researched this issue. We put forward
the innovative model TriM, which successfully models the sharer-item-receiver ternary
relation and simultaneously captures the impact of the sharers and the interests of the
receivers. We performed extensive tests on real-world datasets to assess our proposed model,
and the results clearly demonstrate that TriM performs noticeably better than the current
state-of-the-art approaches. The fact that we only use one private dataset for assessment is a
limitation of our study[15]. We are aware of no additional publicly accessible data that would

be appropriate for the WoM suggestion.
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5. FUTURE SCOPE

We will do an online A/B test to better assess our model for future development. We may
distribute our dataset following article acceptance and assist the community, particularly
academics working on social recommendation. WoM is an in-depth study of social

recommendation utilising this dataset.
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