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Abstract

Developing recommendation systems is essential and effective as
they contribute to enhancing user experience and satisfaction in light of the
rapid growth witnessed by digital libraries and e-commerce platforms. This
thesis aims to study and develop recommendation models dedicated to e-
books that suggest related books based on user preferences and book
features.

This thesis proposed four models for e-book recommendation, three
collaborative models and one content-based model: the first model is User-
based Weighted KNN (UWKNN), the second model is called Item-based
Weighted KNN (IWKNN), and the third model is model-based collaborative
filtering model (MCFM), while the fourth proposed model is Content-based
Hybrid Embedding Model (CBHEM).

The design of both models UWKNN and IWKNN consists of three
stages. The first stage includes preprocessing on the Book-Crossing dataset.
The second stage includes using the proposed UWKNN algorithm in the first
model to add exponential growth weights to users based on their interactions,
and the proposed IWKNN algorithm in the second model to add exponential
growth weights to books based on the ratings they received. Then, the
similarity matrix is created by using different similarity measures, including
cosine similarity, mean squared difference (MSD), and Pearson correlation.
The third stage includes providing recommendations.

In addition to the above, a third collaborative filtering model based on
matrix factorization (MCFM) has been proposed, which uses machine
learning algorithms to analyze matrix factors, specifically SVD, NMF, and
SVDplus+. The grid search algorithm was used to find the best possible
hyperparameters for the model.

The fourth proposed CBHEM model includes five stages, the first is
the stage of preprocessing the data (Goodreads dataset), the second stage is
the feature engineering stage which includes analyzing book descriptions
and other textual data to extract keywords using the KeyBERT model. Then
comes the third stage which is the linguistic embedding process where three
embedding methods were applied: TF-IDF, Glove, Word2Vec, in addition
to proposing a hybrid embedding between Glove and Word2Vec. The fourth
stage includes building the similarity matrix, and finally the stage of
providing recommendations.



The test results showed that using the two proposed algorithms
UWKNN and IWKNN achieved the best performance of the traditional KNN
algorithms, as the RMSE values were equal to 1.291 when using the
UWKNN algorithm and 1.218 when using the IWKNN algorithm. The test
results presented the best accuracy of the proposed models was when using
the PearonBaseline similarity measure. As for the MCFM model, it achieved
the highest performance when using SVD, as the RMSE was equal to 1.15.

In the last model CBHEM, the highest accuracy was obtained when
using the proposed hybrid embedding technique, as the accuracy reached
94.17%, while the accuracy was 78.33% when using the Glove embedding
technique and 88.17% when using the Word2Vec technique.
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