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One reason why U-Autorec can outperform SVD is due to its ability to capture non-linear relationships in
the data. U-Autorec is a deep learning-based method that uses a neural network to model the underlying
relationships in the data. This allows it to learn complex and non-linear patterns in the data that traditional methods
like SVD might miss.

Additionally, U-Autorec can also handle large amounts of sparse data more effectively than SVD. This is
because the neural network in U-Autorec can learn to fill in the missing values in the data through the use of the
autoencoder architecture. This makes it more suitable for recommendation systems where there is a lot of missing
data or where the data is highly sparse.

In comparison, SVD is a linear method that relies on matrix factorization to model the relationships in the
data. It works best when the data is dense and the relationships are linear. When dealing with sparse data or non-
linear relationships, SVD can struggle to provide accurate recommendations.

In conclusion, while both U-Autorec and SVD have their strengths and weaknesses, U-Autorec tends to
perform better in recommendation systems due to its ability to handle non-linear relationships and sparse data
effectively.

4. CONCLUSION

This research aims to develop a music recommender system using the Collaborative Filtering (CF) paradigm with
the autoencoder method, specifically U-AutoRec using music data containing implicit feedback, i.e., the frequency
of music listening. We want to try to see how U-Autorec performs with such data because in its initial creation U-
Autorec used explicit feedback. Then, the performance of the system is compared with the baseline matrix
factorization (SVD) using the RMSE testing metric. Empirically, U-Autorec performed better than SVD with an
RMSE of 1.408, which is about 0.7 less than SVD's 2.165. From this experiment, we notice that autoencoder can
learn the hidden representation better than SVD in the music domain, especially on the MSD dataset. The
difference of this dataset compared to Autorec's research dataset is in the difference of rating range and rating
distribution. Due to time constraints, the baseline used only includes one matrix factorization method i.e., SVD.
Future research can expand the baseline using other collaborative filtering methods and implement 1-Autorec.

REFERENCES

[1] M. Schedl, H. Zamani, C. W. Chen, Y. Deldjoo, and M. Elahi, “Current challenges and visions in music
recommender systems research,” Int J Multimed Inf Retr, vol. 7, no. 2, pp. 95-116, Jun. 2018, doi: 10.1007/S13735-
018-0154-2/FIGURES/1.

[2] Z. K. A. Baizal, D. H. Widyantoro, and N. U. Maulidevi, “Design of knowledge for conversational recommender
system based on product functional requirements,” Proceedings of 2016 International Conference on Data and
Software Engineering, ICODSE 2016, May 2017, doi: 10.1109/ICODSE.2016.7936151.

[3] Z. K. A. Baizal, D. Tarwidi, Adiwijaya, and B. Wijaya, “Tourism Destination Recommendation Using Ontology-
based Conversational Recommender System,” International Journal of Computing and Digital Systems, vol. 10, no.
1, pp. 829-838, 2021, doi: 10.12785/IJCDS/100176.

[4] Q. Guo et al., “A Survey on Knowledge Graph-Based Recommender Systems,” IEEE Trans Knowl Data Eng, vol.
34, no. 8, pp. 3549-3568, Aug. 2022, doi: 10.1109/TKDE.2020.3028705.

[5] S. Schonbrodt and M. Frank, “Data Science and Machine Learning in mathematics education: Highschool students
working on the Netflix Prize,” vol. TWGO05, no. 24, Feb. 2022, Accessed: Feb. 10, 2023. [Online]. Available:
https://hal.science/hal-03754716

[6] A. Singhal, P. Sinha, and R. Pant, “Use of deep learning in modern recommendation system: A summary of recent
works,” arXiv preprint arXiv:1712.07525, 2017.

[7] S. Khan, “Ethem Alpaydin. Introduction to Machine Learning (Adaptive Computation and Machine Learning
Series).,” Nat Lang Eng, 2020.

[8] Y. LeCun, Y. Bengio, and G. Hinton, “Deep learning,” Nature, vol. 521, no. 7553, pp. 436—444, 2015.

[9] G. Zhang, Y. Liu, and X. Jin, “A survey of autoencoder-based recommender systems,” Front Comput Sci, vol. 14,
no. 2, pp. 430-450, 2020.

[10] S. Sedhain, A. K. Menon, S. Sanner, and L. Xie, “Autorec: Autoencoders meet collaborative filtering,” in
Proceedings of the 24th international conference on World Wide Web, 2015, pp. 111-112.

First Author, Copyright © 2023, MIB, Page 6
Submitted: dd/mm/yyyy; Accepted: dd/mm/yyyy; Published: dd/mm/yyyy


https://ejurnal.stmik-budidarma.ac.id/index.php/mib
http://dx.doi.org/10.30865/mib.v4i4.2293
https://ejurnal.stmik-budidarma.ac.id/index.php/mib

JURNAL MEDIA INFORMATIKA BUDIDARMA

Volume 7, Nomor X, Bulan 2023, Page 999-999
ISSN 2614-5278 (media cetak), ISSN 2548-8368 (media online)

Available Online at https://ejurnal.stmik-budidarma.ac.id /index.php/mib
DOI 10.30865/mib.v5i1.2293

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]
[20]

O. Kuchaiev and B. Ginsburg, “Training deep autoencoders for collaborative filtering,” arXiv preprint
arXiv:1708.01715, 2017.

D. Liang, R. G. Krishnan, M. D. Hoffman, and T. Jebara, “Variational autoencoders for collaborative filtering,” in
Proceedings of the 2018 world wide web conference, 2018, pp. 689-698.

Y. Wu, C. DuBois, A. X. Zheng, and M. Ester, “Collaborative denoising auto-encoders for top-n recommender
systems,” in Proceedings of the ninth ACM international conference on web search and data mining, 2016, pp. 153—
162.

1. Goodfellow, Y. Bengio, and A. Courville, Deep learning. MIT press, 2016.

X. Peng, Y. Li, X. Wei, J. Luo, and Y. L. Murphey, “Traffic sign recognition with transfer learning,” in 2017 IEEE
Symposium Series on Computational Intelligence (SSCI), 2017, pp. 1-7.

A. Dehghan, E. G. Ortiz, R. Villegas, and M. Shah, “Who do i look like? determining parent-offspring resemblance
via gated autoencoders,” in Proceedings of the IEEE conference on computer vision and pattern recognition, 2014,
pp. 1757-1764.

X. Lu, Y. Tsao, S. Matsuda, and C. Hori, “Speech enhancement based on deep denoising autoencoder.,” in
Interspeech, 2013, vol. 2013, pp. 436-440.

K. Wang, M. G. Forbes, B. Gopaluni, J. Chen, and Z. Song, “Systematic Development of a New Variational
Autoencoder Model Based on Uncertain Data for Monitoring Nonlinear Processes,” IEEE Access, vol. 7, pp. 22554—
22565, 2019, doi: 10.1109/ACCESS.2019.2894764.

D. Bank, N. Koenigstein, and R. Giryes, “Autoencoders,” arXiv preprint arXiv:2003.05991, 2020.

N. Seaver, “Captivating algorithms: Recommender systems as traps,” https://doi.org/10.1177/1359183518820366,
vol. 24, no. 4, pp. 421436, Dec. 2018, doi: 10.1177/1359183518820366.

First Author, Copyright © 2023, MIB, Page 7
Submitted: dd/mm/yyyy; Accepted: dd/mm/yyyy; Published: dd/mm/yyyy


https://ejurnal.stmik-budidarma.ac.id/index.php/mib
http://dx.doi.org/10.30865/mib.v4i4.2293
https://ejurnal.stmik-budidarma.ac.id/index.php/mib

