UNIVERSITAS

REKOMENDASI PRODUK E-KATALOG BERBASIS SEMANTIK DENGAN PENDEKATAN
(RETR)IEVAL-AUGMENTED GENERATION

RAG

Ayu Rosalina Wibowo, Dr. Eng. Silmi Fauziati, S.T., M.T. ; Dr. Ir. Rudy Hartanto, M.T., IPM

GADJAH MADA Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

[1]
[2]

[3]

[4]

[3]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

DAFTAR PUSTAKA

Peraturan Presiden Republik Indonesia Nomor 16 Tahun 2018 Tentang Pengadaan
Barang/Jasa Pemerintah. 2018, pp. 1-90.
Y. Prihhandoyo, ‘Mendorong Transformasi Digital Pengadaan Melalui

Implementasi Katalog Elektronik’, presented at the Pengadaan Barang dan Jasa
Melalui E-Catalog I Dewan Pengurus KORPRI Nasional, Apr. 22, 2025. Accessed:
Apr. 22, 2025. [Online]. Available: https://www.youtube.com/live/FVj5ijEx6Bs

S. Fajar Surya Gumilang, Adiwijaya, Z. K. A. Baizal, A. Toto Wibowo, and J.
Michael Fritz, ‘Development of e-Procurement Datasets Based on e-Katalog 5.0
Services in Indonesia’, in 2024 12th International Conference on Information and
Communication Technology (IColCT), Bandung, Indonesia: IEEE, Aug. 2024, pp.
521-527. doi: 10.1109/ICoICT61617.2024.10698392.

L. Mohanty, L. Saraswat, P. Garg, and S. Lamba, ‘Recommender Systems in E-
Commerce’, in 2022 Fifth International Conference on Computational Intelligence
and Communication Technologies (CCICT), Sonepat, India: IEEE, Jul. 2022, pp.
114-119. doi: 10.1109/CCiCT56684.2022.00032.

F. Huseynov, ‘Intelligent Recommender Systems in E-Commerce: Opportunities
and Challenges for Online Customers’, in Advances in Business Strategy and
Competitive Advantage, E. C. Idemudia, Ed., IGI Global, 2020, pp. 36-51. doi:
10.4018/978-1-7998-3351-2.ch003.

Sagedur Rahman, ‘Extended Collaborative Filtering Recommendation System with
Adaptive KNN and SVD’, int. j. eng. mgmt. res., vol. 13, no. 4, pp. 105-112, Aug.
2023, doi: 10.31033/ijemr.13.4.14.

V. Shah, Anunay, and P. Kumar, ‘Recommendation System Using Neural
Collaborative Filtering and Deep Learning’, in Proceedings of International
Conference on Recent Innovations in Computing, vol. 1011, Y. Singh, C. Verma, 1.
Zoltan, J. K. Chhabra, and P. K. Singh, Eds., in Lecture Notes in Electrical
Engineering, vol. 1011., Singapore: Springer Nature Singapore, 2023, pp. 109—-120.
doi: 10.1007/978-981-99-0601-7_10.

A. Da’u and N. Salim, ‘Recommendation system based on deep learning methods:
a systematic review and new directions’, Artif Intell Rev, vol. 53, no. 4, pp. 2709—
2748, Apr. 2020, doi: 10.1007/s10462-019-09744-1.

Z. Zhao et al., ‘Recommender Systems in the Era of Large Language Models
(LLMs)’, IEEE Trans. Knowl. Data Eng., vol. 36, no. 11, pp. 6889—6907, Nov.
2024, doi: 10.1109/TKDE.2024.3392335.

M. Katlariwala and A. Gupta, ‘Product Recommendation System Using Large
Language Model: Llama-2’, in 2024 IEEE World Al IoT Congress (AlloT), Seattle,
WA, USA: IEEE, May 2024, pp- 0491-0495. doi:
10.1109/A110T61789.2024.10579009.

V. Venkatasubramanian, ‘Do large language models ‘“understand” their
knowledge?’, AIChE Journal, vol. 71, no. 3, p. el8661, Mar. 2025, doi:
10.1002/aic.18661.

D. B. Craig and S. Draghici, ‘LmRaC: a functionally extensible tool for LLM

85



UNIVERSITAS

GADJAH MADq

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

REKOMENDASI PRODUK E-KATALOG BERBASIS SEMANTIK DENGAN PENDEKATAN
(RETR)IEVAL-AUGMENTED GENERATION

RAG

Ayu Rosalina Wibowo, Dr. Eng. Silmi Fauziati, S.T., M.T. ; Dr. Ir. Rudy Hartanto, M.T., IPM
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

nterrogation of user experimental results’, Bioinformatics, vol. 40, no. 12, p.
btae679, Nov. 2024, doi: 10.1093/bioinformatics/btae679.

X. Zhao, X. Zhou, and G. Li, ‘Chat2Data: An Interactive Data Analysis System with
RAG, Vector Databases and LLMs’, Proc. VLDB Endow., vol. 17, no. 12, pp. 4481—
4484, Aug. 2024, doi: 10.14778/3685800.3685905.

P. Hager et al., ‘Evaluation and mitigation of the limitations of large language
models in clinical decision-making’, Nat Med, vol. 30, no. 9, pp. 2613-2622, Sep.
2024, doi: 10.1038/s41591-024-03097-1.

Y. Lyu et al., ‘CRUD-RAG: A Comprehensive Chinese Benchmark for Retrieval-
Augmented Generation of Large Language Models’, ACM Trans. Inf- Syst., vol. 43,
no. 2, pp. 1-32, Mar. 2025, doi: 10.1145/3701228.

P. N. Ramkumar, A. F. Masotto, and J. J. Woo, ‘Editorial Commentary: Off-the-
Shelf Large Language Models Are of Insufficient Quality to Provide Medical
Treatment Recommendations, While Customization of Large Language Models
Results in Quality Recommendations’, Arthroscopy: The Journal of Arthroscopic &
Related  Surgery, vol. 41, no. 2, pp. 276278, Feb. 2025, doi:
10.1016/j.arthro.2024.09.047.

F. Aamir, R. Sherafgan, T. Arbab, A. Jamil, F. N. Bhatti, and A. A. Hameed, ‘Deep
Learning-based Semantic Search Techniques for Enhancing Product Matching in E-
commerce’, in 2024 IEEE 3rd International Conference on Computing and Machine
Intelligence (ICMI), Mt Pleasant, MI, USA: IEEE, Apr. 2024, pp. 1-9. doi:
10.1109/ICM160790.2024.10586148.

G. Xiao, J. Wu, and S.-P. Tseng, ‘A Novel E-commerce Recommendation System
Based on RAG and Pretrained Large Model’, in 2024 International Conference on
Orange Technology (ICOT), Tainan, Taiwan: IEEE, Dec. 2024, pp. 1-4. doi:
10.1109/ICOT64290.2024.10936978.

S.J. Kalaiarasi and K. Nimala, ‘Enhancing E-Commerce Product Recommendations
Using LLMs and Transformer-Based Deep Learning Architectures’, in 2024
International Conference on Innovative Computing, Intelligent Communication and
Smart Electrical Systems (ICSES), Chennai, India: IEEE, Dec. 2024, pp. 1-8. doi:
10.1109/ICSES63760.2024.10910646.

Y. Qiu et al., ‘Query Rewriting via Cycle-Consistent Translation for E-Commerce
Search’, in 2021 IEEE 37th International Conference on Data Engineering (ICDE),
Chania, Greece: IEEE, Apr. 2021, pp. 2435-2446. doi:
10.1109/ICDE51399.2021.00276.

W. Xu, J. Xiao, and J. Chen, ‘Leveraging Large Language Models to Enhance
Personalized Recommendations in E-commerce’, in 2024 International Conference
on Electrical, Communication and Computer Engineering (ICECCE), Kuala
Lumpur, Malaysia: IEEE, Oct. 2024, pp- 1-6. doi:
10.1109/ICECCE63537.2024.10823618.

M. Nasir and C. I. Ezeife, ‘Semantics Embedded Sequential Recommendation for
E-Commerce Products (SEMSRec)’, in 2020 IEEE/ACM International Conference
on Advances in Social Networks Analysis and Mining (ASONAM), The Hague,
Netherlands: IEEE, Dec. 2020, pp- 270-274. doi:

86



REKOMENDASI PRODUK E-KATALOG BERBASIS SEMANTIK DENGAN PENDEKATAN
(RETR)IEVAL-AUGMENTED GENERATION
RAG

Ayu Rosalina Wibowo, Dr. Eng. Silmi Fauziati, S.T., M.T. ; Dr. Ir. Rudy Hartanto, M.T., IPM
UNIVERSITAS

GADJAH MADAl Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

0.1109/ASONAM49781.2020.9381352.

[23] M. Hanafi, M. A. Maulana, N. Fitria Kurniawa, A. B. Prasetyo, A. Dahlan, and M.
A. Riyadhulhaq, ‘Effective Product Recommender System using Hybrid FastTex,
Attention and Probabilistic Matrix Factorization’, in 2024 16th International
Conference on Information Technology and Electrical Engineering (ICITEE), Bali,
Indonesia: IEEE, Oct. 2024, pp. 7-12. doi: 10.1109/ICITEE62483.2024.10808774.

[24] J. Shi, ‘E-Commerce Products Personalized Recommendation Based on Deep
Learning’, in 2022 6th Asian Conference on Artificial Intelligence Technology
(ACAIT), Changzhou, China: IEEE, Dec. 2022, pp. 1-5. doi:
10.1109/ACAIT56212.2022.10137959.

[25] N. L. Le, M.-H. Abel, and P. Gouspillou, ‘Combining Embedding-Based and
Semantic-Based Models for Post-Hoc Explanations in Recommender Systems’, in
2023 IEEE International Conference on Systems, Man, and Cybernetics (SMC),
Honolulu, Oahu, HI, USA: IEEE, Oct. 2023, pp. 4619-4624. doi:
10.1109/SM(C53992.2023.10394410.

[26] L. Wei and X. Zhu, ‘Semantic Recommendation Model via Fusing Knowledge
Graph and Formal Concept Analysis’, IEEE Access, vol. 11, pp. 62337-62347,
2023, doi: 10.1109/ACCESS.2023.3287778.

[27] P. Liu, H. Liu, and C. Li, ‘Research on items Recommendation Algorithm Based on
Knowledge Graph’, in 2020 1[9th International Symposium on Distributed

Computing and Applications for Business Engineering and Science (DCABES),
Xuzhou, China: IEEE, Oct. 2020, pp- 206—-2009. doi:
10.1109/DCABES50732.2020.00061.

[28] Q. He, S. Liu, and Y. Liu, ‘Optimal Recommendation Models Based on Knowledge
Representation Learning and Graph Attention Networks’, IEEE Access, vol. 11, pp.
19809-19818, 2023, doi: 10.1109/ACCESS.2023.3248618.

[29] Y. Huang, F. Zhao, X. Gui, and H. Jin, ‘Path-enhanced explainable recommendation
with knowledge graphs’, World Wide Web, vol. 24, no. 5, pp. 1769—-1789, Sep. 2021,
doi: 10.1007/s11280-021-00912-4.

[30] A. K. Shahade and P. V. Deshmukh, ‘Enhancing Natural Language Processing: A
Comprehensive Review of Retrieval Augmented Generation’, in 2024 4th
International Conference on Sustainable Expert Systems (ICSES), Kaski, Nepal:
IEEE, Oct. 2024, pp. 609-611. doi: 10.1109/ICSES63445.2024.10763224.

[31] K. I. Roumeliotis, N. D. Tselikas, and D. K. Nasiopoulos, ‘LLMs in e-commerce: A
comparative analysis of GPT and LLaMA models in product review evaluation’,
Natural Language Processing Journal, vol. 6, p. 100056, Mar. 2024, doi:
10.1016/5.n1p.2024.100056.

[32] T.-J. Chang, L. H.-M. Lin, and R. T.-H. Tsai, ‘Conversational Product
Recommendation using LLM’, in 2024 IEEE 4th International Conference on
Electronic Communications, Internet of Things and Big Data (ICEIB), Taipei,
Taiwan: IEEE, Apr. 2024, pp. 340-343. doi: 10.1109/ICEIB61477.2024.10602608.

[33] Y. Zhao and D. Li, ‘Semi-Structured Tender Document Retrieval-Augmented
Generation: A Framework Based on Large Language Model’, in 2024 IEEE 2nd
International Conference on Sensors, Electronics and Computer Engineering

87



REKOMENDASI PRODUK E-KATALOG BERBASIS SEMANTIK DENGAN PENDEKATAN
(RETR)IEVAL-AUGMENTED GENERATION

RAG

Ayu Rosalina Wibowo, Dr. Eng. Silmi Fauziati, S.T., M.T. ; Dr. Ir. Rudy Hartanto, M.T., IPM

UNIVERSITAS Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

CADAMMADATCSECE),  Jinzhou, China: IEEE, Aug. 2024, pp. 177-182. doi:
10.1109/ICSECE61636.2024.10729522.

[34] M.-K. Ghali, A. Farrag, D. Won, and Y. Jin, ‘Enhancing knowledge retrieval with
in-context learning and semantic search through generative Al’, Knowledge-Based
Systems, vol. 311, p. 113047, Feb. 2025, doi: 10.1016/j.knosys.2025.113047.

[35] P. Lewis et al., ‘Retrieval-Augmented Generation for Knowledge-Intensive NLP
Tasks’, 2020, arXiv. doi: 10.48550/ARXIV.2005.11401.

[36] OpenAl, ‘GPT 4 Technical Report’. Mar. 14, 2023.

[37] G. 1. Winata et al., ‘NusaX: Multilingual Parallel Sentiment Dataset for 10
Indonesian Local Languages’, in Proceedings of the 17th Conference of the
European Chapter of the Association for Computational Linguistics, Dubrovnik,

Croatia: Association for Computational Linguistics, 2023, pp. 815-834. doi:
10.18653/v1/2023.eacl-main.57.

[38] Peraturan Presiden Republik Indonesia Nomor 12 Tahun 2021 Tentang Perubahan
Atas Peraturan Presiden Nomor 16 Tahun 2018 Tentang Pengadaan Barang/Jasa
Pemerintah. 2021, pp. 1-47.

[39] Keputusan Kepala LKPP Nomor 177 Tahun 2024 tentang Penyelenggaraan Katalog
Elektronik. 2024, pp. 1-35.

[40] LKPP, ‘Alur Transaksi Pembeli’, Panduan Pengguna. Accessed: Jun. 15, 2025.
[Online]. Available: https://bantuan.inaproc.id/hc/id-id/articles/8167413660559-
Alur-Transaksi-Pembeli#01J3HXZSY6AV2MTO3TTXBEY57Q

[41] A. Da’u and N. Salim, ‘Recommendation system based on deep learning methods:
a systematic review and new directions’, Artif Intell Rev, vol. 53, no. 4, pp. 2709—
2748, Apr. 2020, doi: 10.1007/s10462-019-09744-1.

[42] A. A. Patoulia, A. Kiourtis, A. Mavrogiorgou, and D. Kyriazis, ‘A Comparative
Study of Collaborative Filtering in Product Recommendation’, Emerg Sci J, vol. 7,
no. 1, pp. 1-15, Oct. 2022, doi: 10.28991/ESJ-2023-07-01-01.

[43] M. Etemadi et al., ‘A systematic review of healthcare recommender systems: Open
issues, challenges, and techniques’, Expert Systems with Applications, vol. 213, p.
118823, Mar. 2023, doi: 10.1016/j.eswa.2022.118823.

[44] M. Marcuzzo, A. Zangari, A. Albarelli, and A. Gasparetto, ‘Recommendation
Systems: An Insight Into Current Development and Future Research Challenges’,
IEEE Access, vol. 10, pp. 86578-86623, 2022, doi:
10.1109/ACCESS.2022.3194536.

[45] A. Vaswani ef al., ‘Attention is All you Need’, Advances in neural information
processing systems, vol. 30, 2017.

[46] R. Winastwan, ‘Transforming Text: The Rise of Sentence Transformers in NLP’.
Accessed: Jun. 15, 2025. [Online]. Available: https://zilliz.com/learn/transforming-
text-the-rise-of-sentence-transformers-in-nlp

[47] P. S. H. Lewis et al., ‘Retrieval-Augmented Generation for Knowledge-Intensive
NLP Tasks’,2020.

[48] M. Arslan, S. Munawar, and C. Cruz, ‘Business insights using RAG-LLMs: a
review and case study’, Journal of Decision Systems, pp. 1-30, Oct. 2024, doi:
10.1080/12460125.2024.2410040.

88



REKOMENDASI PRODUK E-KATALOG BERBASIS SEMANTIK DENGAN PENDEKATAN
(RETR)IEVAL-AUGMENTED GENERATION
RAG

Ayu Rosalina Wibowo, Dr. Eng. Silmi Fauziati, S.T., M.T. ; Dr. Ir. Rudy Hartanto, M.T., IPM
('}'JA[\IIDIJXEEEQ*%SA Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

Chroma is the open-source search and retrieval database for Al applications’.
Accessed: Jun. 15, 2025. [Online]. Available: https://www.trychroma.com/

[50] K. Echihabi, ‘High-Dimensional Vector Similarity Search: From Time Series to
Deep Network Embeddings’, in Proceedings of the 2020 ACM SIGMOD
International Conference on Management of Data, Portland OR USA: ACM, Jun.
2020, pp. 2829-2832. doi: 10.1145/3318464.3384402.

[51] M. A. K. Raiaan et al.,, ‘A Review on Large Language Models: Architectures,
Applications, Taxonomies, Open Issues and Challenges’, IEEE Access, vol. 12, pp.
2683926874, 2024, doi: 10.1109/ACCESS.2024.3365742.

[52] Y. Chang et al., ‘A Survey on Evaluation of Large Language Models’, ACM Trans.
Intell. Syst. Technol., vol. 15, no. 3, pp. 1-45, Jun. 2024, doi: 10.1145/3641289.

[53] G. Penha, A. Vardasbi, E. Palumbo, M. De Nadai, and H. Bouchard, ‘Bridging
Search and Recommendation in Generative Retrieval: Does One Task Help the
Other?’, in 18th ACM Conference on Recommender Systems, Bari Italy: ACM, Oct.
2024, pp. 340-349. doi: 10.1145/3640457.3688123.

[54] L. Eberhard, ‘Narrative-Driven Movie Recommendations on Reddit’. OSF, 2024.
doi: 10.17605/0SF.I0O/MA2BJ.

[55] Y. Hou et al., ‘Large Language Models are Zero-Shot Rankers for Recommender
Systems’, in Advances in Information Retrieval, vol. 14609, N. Goharian, N.
Tonellotto, Y. He, A. Lipani, G. McDonald, C. Macdonald, and I. Ounis, Eds., in
Lecture Notes in Computer Science, vol. 14609. , Cham: Springer Nature
Switzerland, 2024, pp. 364—381. doi: 10.1007/978-3-031-56060-6 24.

[56] ‘Dokumen Pengumuman Penayangan Produk’. LKPP, Sep. 26, 2025. Accessed: Jul.
05, 2025. [Online]. Available: https://bantuan.inaproc.id/hc/id-
id/article attachments/10926453526799

[57] R. Li et al., ‘Federated cross-view e-commerce recommendation based on feature
rescaling’, Sci Rep, vol. 14, no. 1, p. 29926, Dec. 2024, doi: 10.1038/s41598-024-
81278-1.

[58] M. Bukhari, M. Magsood, and F. Adil, ‘An actor-critic based recommender system
with context-aware user modeling’, Artif Intell Rev, vol. 58, no. 5, p. 138, Feb. 2025,
doi: 10.1007/s10462-025-11134-9.

[59] S. Subhan, D. L. Syarif, E. Widhihastuti, S. K. Rakainsa, M. Sam’an, and Y. N.
Ifriza, ‘Improved recommender system using Neural Network Collaborative
Filtering (NNCF) for E-commerce cosmetic product’, Sinergi, vol. 29, no. 1, p. 155,
Jan. 2025, doi: 10.22441/sinergi.2025.1.014.

[60] O. Jeunen, I. Potapov, and A. Ustimenko, ‘On (Normalised) Discounted Cumulative
Gain as an Off-Policy Evaluation Metric for Top- » Recommendation’, in
Proceedings of the 30th ACM SIGKDD Conference on Knowledge Discovery and
Data Mining, Barcelona Spain: ACM, Aug. 2024, pp. 1222-1233. doi:
10.1145/3637528.3671687.

[61] S.Lietal., ‘Embedding-based Product Retrieval in Taobao Search’, in Proceedings
of the 27th ACM SIGKDD Conference on Knowledge Discovery & Data Mining,
Virtual Event Singapore: ACM, Aug. 2021, pp. 3181-3189. doi:
10.1145/3447548.3467101.

89



UNIVERSITAS

GADJAFt %/5\13

[63]

[64]

[65]

REKOMENDASI PRODUK E-KATALOG BERBASIS SEMANTIK DENGAN PENDEKATAN
(RETR)IEVAL-AUGMENTED GENERATION

RAG

Ayu Rosalina Wibowo, Dr. Eng. Silmi Fauziati, S.T., M.T. ; Dr. Ir. Rudy Hartanto, M.T., IPM

Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

B. Wang et al., ‘Learning Multi-Stage Multi-Grained Semantic Embeddings for E-

Commerce Search’, in Companion Proceedings of the ACM Web Conference 2023,
Austin TX USA: ACM, Apr. 2023, pp. 411-415. doi: 10.1145/3543873.3584638.
H. Zhang et al., ‘Towards Personalized and Semantic Retrieval: An End-to-End
Solution for E-commerce Search via Embedding Learning’, in Proceedings of the
43rd International ACM SIGIR Conference on Research and Development in
Information Retrieval, Virtual Event China: ACM, Jul. 2020, pp. 2407-2416. doi:
10.1145/3397271.3401446.

Surat Edaran Kepala Lembaga Kebijakan Pengadaan Barang/Jasa Pemerintah
Republik Indonesia Nomor 3 Tahun Tentang Afirmasi Belanja Produk Dalam
Negeri Dan Produk Usaha Mikro, Usaha Kecil, Dan Koperasi Melalui E-Purchasing.
2023, pp. 1-4.

Surat Edaran Kepala Lembaga Kebijakan Pengadaan Barang/Jasa Pemerintah
Republik Indonesia Nomor 8 Tahun 2023 Tentang Pedoman Implementasi
Peningkatan Penggunaan Produk Dalam Negeri Pada Pengadaan Barang/Jasa
Pemerintah. 2023, pp. 1-14.

90



