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Multimodal Sentiment Analysis Using Review Data
and Product Information
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ABSTRACT

Due to recent expansion of online market such as clothing, utilizing customer review

has become a major marketing measure. User review has been used as a tool of analyzing
sentiment of customers. Sentiment analysis can be largely classified with machine

ok

kokosk

First Author, Master Course of Datascience, Seoul National University of Science and Technology
(hhhwang94@ds.seoultech.ac.kr)

Co-Author, Master Course of Datascience, Seoul National University of Science and Technology
(nahcklee@gmail.com)

Co-Author, Master Course of Datascience, Seoul National University of Science and Technology
(wlsdl2664@gmail.com)

w0k Corresponding Author, Associate Professor, Department of Industrial & Systems Engineering, Seoul

National University of Science and Technology(yhoon.lee@seoultech.ac.kr)

Received: 2021-09-07, Review completed: 2021-12-01, Accepted: 2021-12-21



16 S=xHARAYE3) A A27d A1s

learning—based and lexicon-based method. Machine learning-based method is a learning
classification model referring review and labels. As research of sentiment analysis has been
developed, multi-modal models learned by images and video data in reviews has been
studied. Characteristics of words in reviews are differentiated depending on products’ and
customers’ categories. In this paper, sentiment is analyzed via considering review data and
metadata of products and users. Gated Recurrent Unit (GRU), Long Short-Term Memory
(LSTM), Self Attention-based Multi-head Attention models and Bidirectional Encoder
Representation from Transformer (BERT) are used in this study. Same Multi-Layer
Perceptron (MLP) model is used upon every products information. This paper suggests
a multi-modal sentiment analysis model that simultaneously considers user reviews and
product meta-information.
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2.1 Sentiment Analysis
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2.2 Multi-modal for Sentiment
Analysis
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2.3.1 Long Short-Term Memory (LSTM)
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2.4.1 Multi-head Attention
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from Transformers (BERT)
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(Table 1) Hyper Parameter Setting for
Sequence Models

GRU | LSTM
Input length 64
Word embedding Word2Vec
Embedding dimension 200
# of hidden layers 1 1
Hidden dimension 128 128
Activation function Sigmoid
Loss function Binary Cross entropy

3.2 Attention based Model
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(Table 2) Hyper-parameter Setting for
Multi-head Attention Model

Parameters Values
Input length 64
num of attention layer 6
num of attention head 8
Embedding dimension 200
Hidden dimension 32

Activation function Sigmoid

Loss function Binary Cross entropy

3.3 Multi-layer Perceptron (MLP)

X
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(Table 3) Hyper-parameter Setting for

MLP
Parameters Values
Input length 15
# of hidden layers 2
Hidden dimension 64/ 32
Activation function relu
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(Table 4) Summary for Dataset

e Class
Classes
short-sleeved shirt/ denim
Catego 6 pants/suit pants/slacks,
sory shirt/blouse/sweatsuit/
jogger pants/shorts
Review style rev1§W, product
3 photo review, general
type .
review
sex 2 male, female

Darkness, normal,

Brightness 3 brightness

Color-tone 3 blurry, normal, clearly
Thickness 3

Size 3

thin, average, thick.

small, normal, big

slo} 2e olEF o) &a)A 829 W=
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(Table 5) Performance for Each Model

Models Baseline Baseline + category Proposed model
Accuracy F1 score Accuracy F1 score Accuracy F1 score
GRU 8854 83.21 89.86 85.53 90.57 36.68
LSTM 86.67 81.33 87.13 82.17 88.89 34.34
Multi-head Attention 90.18 84.27 91.37 85.36 92.86 87.03
Ko-BERT 92.86 87.65 92.98 86.81 94.12 88.29
olH= /749 H &S 647 AAEA A Elnd o g sy AR At b A
gk 2ol tigk BrhE AP g el =7 m5e ST S vk Y FolME at
ek Ar= 2ol M 24 dolHE o83t tention 7|%ke] WHo] Al Z|RE Rdlw
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