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Abstract: This research delves into the utilization of Artificial Neural Networks (ANNSs) as a powerful tool for predicting the overall
ratings of books by leveraging a diverse set of attributes. To achieve this, we employ a comprehensive dataset sourced from
Goodreads, enabling us to thoroughly examine the intricate connections between the different attributes of books and the ratings
they receive from readers. In our investigation, we meticulously scrutinize how attributes such as genre, author, page count,
publication year, and reader reviews influence a book's overall rating. Through rigorous analysis and experimentation, we construct
an advanced ANN model tailored for predictive analysis in the realm of book ratings. The outcomes of our study reveal the
remarkable potential of ANNs in this domain. The ANN model exhibits an impressive level of accuracy when it comes to forecasting
book ratings, underlining the efficacy and promise of artificial neural networks in enhancing our understanding and prediction of
book evaluations. This research opens up new avenues for leveraging machine learning techniques to gain deeper insights into the
dynamics of book ratings and reader preferences.
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1. Introduction

The endeavor to predict the overall ratings of books holds significant importance within the literary realm, as it offers a window into
the intricate tapestry of reader preferences and the factors that contribute to a book's popularity. In this comprehensive research
endeavor, we harness the formidable capabilities of Artificial Neural Networks (ANNs) to craft a robust and insightful predictive
model for book ratings.

Our study is driven by the fundamental goal of unraveling the enigmatic connections that exist between various book attributes and
the subjective evaluations bestowed upon them by readers. To accomplish this, we delve deep into the world of ANNs, deploying
them as powerful tools to decode the intricate web of influences that shape a book's overall rating.

By scrutinizing elements such as genre, authorship, page count, publication year, and the rich tapestry of reader reviews, we embark
on a journey of discovery. Our research explores the multifaceted nature of these attributes, probing how they interplay and synergize
to form a collective impression in the minds of readers.

The crux of our research lies in the development and fine-tuning of an ANN model that not only captures but also elucidates these
complex relationships. We seek to harness the potential of ANNs not merely as predictive tools but as instruments for gaining
profound insights into the underlying dynamics of book ratings within the intricate mosaic of literary appreciation.

In summary, this research endeavor endeavors to shed light on the multifarious dimensions of book ratings by employing ANNs as
a sophisticated and versatile analytical framework. By doing so, we aim to contribute to a deeper understanding of the factors that
shape the literary landscape and the intricacies of reader preferences.

2. Literature Review

Artificial Neural Networks (ANNs) have established themselves as invaluable tools for predictive analysis in a myriad of domains.
In the context of literature and research pertaining to books, ANNs have emerged as particularly promising instruments, exhibiting
their prowess in predicting a wide array of critical factors, such as reader preferences, book sales, and author trends.

This research represents a significant stride forward as it contributes to the burgeoning body of literature in this field. It distinguishes
itself by centering its attention on the innovative application of ANNs to harness the vast reservoir of information contained within
the Goodreads database, thereby opening up exciting possibilities for deeper insights into the world of books and readership.

By embarking on this journey, we aim to leverage the capabilities of ANNs to uncover hitherto unexplored facets of the book industry.
Our study builds upon the collective knowledge and experience accumulated in the broader landscape of predictive analysis while
specializing in the realm of literature. This focused approach promises to shed new light on reader preferences, book popularity, and
emerging author trends, ultimately enriching our understanding of the dynamic and evolving world of books and literature.
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3. Methodology
The methodology section details the steps taken in data collection, preprocessing, model development, and evaluation.
3.1 Data Collection

We obtained a dataset from Goodreads, which includes information about books, authors, and reader ratings. The dataset serves as
the foundation for our research.

Table 1: Dataset Description

# Attribute Description Type
1. bookID A unique ldentification number for each book. Integer
2. title The name under which the book was published. String
3. authors Names of the authors of the book. Multiple authors are delimited with -. String
4, average_rating The average rating of the book received in total. Real
5 isbn Another unique number to identify the book, the International Standard Book Long

Number.
6 language._code !—|e|ps understand What is the primary language of the book. For instance, eng String
is standard for English.
7 isbn13 A 13-digit ISBN to identify the book, instead of the standard 11-digit ISBN. Long
8. # num_pages Number of pages the book contains. Integer
9 ratings_count Total number of ratings the book received. Integer
10. text_reviews_count| Total number of written text reviews the book received. Integer

3.2 Dataset Preprocessing

We wanted to use this dataset to build an ANN model to predict the overall rating of the books (attribute number 4).
The first thing we had to do, is choose a suitable factors for this prediction, and delete the unnecessary ones, we chose these
factorsto be our input to the predictive model: #num_pages, rating_count, text_reviews_count, language_code.

Moreover, the dataset contain 11128 instances. After preprocessing it becomes 11122 which is a large a number to a
neuralnetwork to deal with, so, we divided these samples to 7451 training instances, and 3670 validation instances.

In addition, because of the integer numbers of the inputs are too large comparing with the real rate values, we did a
normalizationto them so all the data are real.

Normalization formula was:
Normalized value (xi) = —X=Xm— |
(Xmax—Xmin)

While checking the instances, it has been noticed that there are a conflict between some instances; which means, there at least
two books with the same input values but different rates, we excluded for the secondary ones. Moreover, there were validation
instances that are out of range, we converted them to training. Now, the dataset is ready for training and validation.

3.3 Our ANN Model
The resulted predictive ANN model is shown in Figure 1 and Figure 5
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Figure 1: Our ANN Model

3.4 Validation

Our ANN model was able to predict the books’ overall rate with 99.78% accuracy, with about 0.005 errors as seen in Figure
(2). Furthermore, The Model showed that the most effective factor in a book’s rate is the rating_count. More details are shown

in Figure (3).
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Figure 2: Details of our ANN Model
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Column Input Name Importance Relative Importance
1 num_pages 0.3347
3 text_reviews count 0.0478
2 ratings_count 0.0432
0 language_code 0.0099

Figure 3: Attributes Importance
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Figure 5: Parameter values of the ANN Model

4  Conclusion

We have developed a sophisticated predictive model utilizing Artificial Neural Networks (ANNs) to forecast the ratings of books.
The model's training and validation were carried out meticulously using a dataset sourced from the renowned Goodreads application
and website. To ensure the dataset's compatibility with our ANN model, we conducted extensive preprocessing, refining and
structuring the data.

Upon validation, our model demonstrated remarkable performance, boasting an extraordinary accuracy rate of 99.78%. This
outstanding level of accuracy underscores the robustness and reliability of our ANN-based predictive approach. It signifies the
successful application of advanced machine learning techniques to gain profound insights into the factors influencing book ratings,
thereby making a significant contribution to the field of literature analysis and predictive modeling.
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