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Bücher, A., & Rosenstock, A. (2023). Micro-level prediction of outstanding claim

counts based on novel mixture models and neural networks. European Actuarial

Journal, 13(1), 55–90. https://doi.org/10.1007/s13385-022-00314-4.

Caruana, R. (1997). Multitask Learning. Machine Learning, 28, 41-75. ht-

tps://doi.org/10.1023/A:1007379606734.

Cai, P. (2021). Claim reserving: Classical versus machine learning methods [Mas-

ter’s thesis, McMaster University]. MacSphere.

Cai, P., Abdallah, A., & Jeganathan, P. (2024). Recurrent neural networks for mul-

tivariate loss reserving and risk capital analysis. North American Actuarial Jour-

nal.https://doi.org/10.48550/arXiv.2402.10421.

Cui, Z., Ke, R., Pu, Z., & Wang, Y. (2020). Stacked bidirectional and unidirectional

LSTM recurrent neural network for forecasting network-wide traffic state with

missing values. Transportation Research Part C: Emerging Technologies, 118,

Article 102674. https://doi.org/10.1016/j.trc.2020.102674.

Cazzari, R. B., & Moreira, G. R. F. (2022). Uncertainty of claims provisions from

the analysis of financial statements. Revista de Administração Contemporânea,
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Gabrielli, A., Richman, R., & Wüthrich, M. V. (2018b). Neural network embedding

of the over-dispersed Poisson reserving model. Scandinavian Actuarial Journal,

2020(1), 1-29. https://dx.doi.org/10.2139/ssrn.3288454.

Guo & Berkhahn, (2016). Entity embeddings of categorical variables. ht-

tps://doi.org/10.48550/arXiv.1604.06737.

Goodfellow,I., Bengio,Y., dan Courville,A. (2016). Deep Learning. MIT Press.

Goold, C. (2026). Joint estimation of insurance loss development factors using Ba-

yesian hidden Markov models. Journal of the Royal Statistical Society Series A:

Statistics in Society, 189(2), 1166–1183. https://doi.org/10.1093/jrsssa/qnaf055.

Harrington & Niehaus, 2004. Risk Management and Insurance 2nd Edition.

Haykin, S. (2009). Neural networks and learning machines. 3/E. Pearson education

india.

Hussein dan Shareef (2024). An empirical study on the correlation between ear-

ly stopping patience and epochs in deep learning.ITM Web of Conferences,

63,Article 01016.

Hodson, T. O., Over, T. M., & Foks, S. S. (2021). Mean squared error, deconstru-

cted. Journal of Advances in Modeling Earth Systems, 13(12), e2021MS002681.

https://doi.org/10.1029/2021MS002681.

Jones, K. I., & Sah, S. (2023). The implementation of machine learning in the insu-

rance industry with big data analytics. International Journal of Data Informatics

and Intelligent Computing, 2(2), 21–38. https://doi.org/10.59461/ijdiic.v2i2.47.

Analisis Model Sequence-to-Sequence Berbasis Gated Recurrent Unit (GRU) dengan Embedding dan
Multi-Task Learning untuk Estimasi Cadangan Klaim Asuransi
ARNAYA INGGID NIRMALA, Prof. Dr. Drs. Gunardi, M.Si.
Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/



128

Kaur, H., & Kumari, V. (2022). Predictive modelling and analytics for diabetes

using a machine learning approach. Applied Computing and Informatics, 18(1/2),

90-100. https://doi.org/10.1016/j.aci.2018.12.004.

Kingma, D., & Ba, J. (2015). Adam: A method for stochastic optimization. Proce-

edings of the 3rd International Conference on Learning Representations (ICLR

2015). https://doi.org/10.48550/arXiv.1412.6980

Kuo, K. (2019). DeepTriangle: A Deep Learning Approach to Loss Reserving.

Risks, 7(3), 97. https://doi.org/10.3390/risks7030097.

Lakshminarayanan, B., Pritzel, A., & Blundell, C. (2017). Simple and sca-

lable predictive uncertainty estimation using deep ensembles. Advan-

ces in Neural Information Processing Systems, 30, 6402–6413. ht-

tps://doi.org/10.48550/arXiv.1612.01474.

Little, R. J. A., & Rubin, D. B. (2002). Statistical analysis with missing data (2nd

ed.). John Wiley & Sons.

Mack, T. (1993). Distribution-free calculation of the standard error of chain ladder

reserve estimates. ASTIN Bulletin: The Journal of the IAA, 23(2), 213-225.

Naeem, S., Ali, A., Anam, S., & Ahmed, M. M. (2023). An unsupervised machine

learning algorithms: Comprehensive review. International Journal of Computing

and Digital Systems, 13(1), 911–921. https://doi.org/10.12785/ijcds/130172.

Nielsen, M., A. (2015). Neural Networks and Deep Learning, 25, pp. 15-24). San

Francisco, CA, USA: Determination press.

LeCun, Y., Bengio, Y., & Hinton, G. (2015). Deep learning. Nature, 521(7553),

436-444. https://doi.org/10.1038/nature14539.

OECD (2021), OECD Economic Outlook, Volume 2021 Issue 1, OECD Publishing,

Paris. https://doi.org/10.1787/edfbca02-en.

Analisis Model Sequence-to-Sequence Berbasis Gated Recurrent Unit (GRU) dengan Embedding dan
Multi-Task Learning untuk Estimasi Cadangan Klaim Asuransi
ARNAYA INGGID NIRMALA, Prof. Dr. Drs. Gunardi, M.Si.
Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/



129

Owolabi, A. O. (2021). Insurance burden: Risk transfer, risk management and un-

certainty management perspective. Journal of Research in Business and Mana-

gement, 9(8), 39–46.

Pekel, E., & Kara, S. S. (2017). A comprehensive review for artificial neural ne-

twork application to public transportation. Sigma Journal of Engineering and

Natural Sciences, 35(1), 141–152.

Pengfai, C. (2021). Claim reserving: Classical versus machine learning methods

[Master’s thesis, McMaster University]. MacSphere.

Prechelt, L. (1998). Early stopping—But When?. Neural networks: Tricks of the

trade. 55–69. Springer. https://doi.org/10.1007/3-540-49430-83.

Pitacco, E. (2020). Life Insurance Products: Evolution and Complexity. Springer Na-

ture. https://doi.org/10.1007/978-3-030-47206-1.

Qadri, R. A., et al. (2022). Contextualizing the Insurance Industry Vigilance in Adop-

ting PSAK 74 Through the Cosmology of ”Yoga Kshema”. JASF: Journal of Acco-

unting and Strategic Finance, 5(1), 66–109.

Quarg, G., & Mack, T. (2004). Munich chain ladder. Blätter der DGVFM, 26(4),

597–630.

Reddi, S. J., Kale, S., &Kumar, S. (2018). On the convergence of Adam

and beyond. International Conference on Learning Representations. ht-

tps://doi.org/10.48550/arXiv.1904.09237.

Renn, O. (1998). Three Decades of Risk Research: Accomplishmen-

ts and New Challenges. Journal of Risk Research, 1, 49-71. ht-

tps://doi.org/10.1080/136698798377321.

Riegel, U. (2023). An incremental loss ratio method using prior information on calen-

dar year effects. European Actuarial Journal, 13(1), 91–123.

Analisis Model Sequence-to-Sequence Berbasis Gated Recurrent Unit (GRU) dengan Embedding dan
Multi-Task Learning untuk Estimasi Cadangan Klaim Asuransi
ARNAYA INGGID NIRMALA, Prof. Dr. Drs. Gunardi, M.Si.
Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/



130

Rumehalt, D., Hinton,G.,& Williams, R. (1986). Learning Representa-

tions by Back-Propagating Errors. .Nature, 323(6088). 533-536. ht-

tp://dx.doi.org/10.1038/323533a0.

Ruder, S. (2017). An overview of multi-task learning in deep neural networks. ht-

tps://doi.org/10.48550/arXiv.1706.05098.

Seq2Seq Model. (2026, July 10). GeeksforGeeks. Diakses pada 15 Oktober

2024 dari https://www.geeksforgeeks.org/machine-learning/

seq2seq-model-in-machine-learning/.

Shalev-Shwartz, S., & Ben-David, S. (2014). Understanding machine le-

arning: From theory to algorithms. Cambridge University Press. ht-

tps://doi.org/10.1017/CBO9781107298019.

Srivastava et al., (2014). Dropout: A simple way to prevent neural networks from

overfitting. The Journal of Machine Learning Research, 15, 1929-1958.

Sutskever, I., Vinyals, O., & Le, Q. V. (2014). Sequence to Sequence Learning with

Neural Networks. Advances in neural information processing systems, 3104-3112.

https://doi.org/10.48550/arXiv.1409.3215.

Undang-Undang Republik Indonesia Nomor 40, (2014). Lembaran Negara Republik

Indonesia Tahun 2014 Nomor 337, Tambahan Lembaran Negara Republik Indone-

sia Nomor 5618.

Vaughan, Emmett J., and Therese M. Vaughan. (2013). Fundamentals of Risk and

Insurance. 11th ed. Wiley.
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