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Abstract

Objective

This study aims to present a novel model for predicting the future commitments of insurance
companies that can adequately address the potential challenges of traditional methods.
Traditionally, insurance companies use the Chain Ladder approach as a statistical tool to
forecast the trend of claims development. This statistical method is favored by regulatory
authorities in various countries due to its simplicity in assumptions and clear interpretation.
However, certain assumptions, such as the stability of data development and linear
relationships between variables, can affect the efficiency of this model when faced with
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internal policies or external factors like the COVID-19 pandemic. Forecasting future
commitments close to reality is closely related to the financial stability of insurance
companies. The amount that insurance companies allocate to meet their future obligations is
identified as reserves. Calculating reserves that are less than the required amounts can pose
challenges for insurance companies in fulfilling their commitments while calculating more
than necessary amounts can negatively impact the financial statements of insurance
companies.

Methods
In this study, a dynamic model based on machine learning algorithms is proposed. The

model's output, which combines the number and timing of bodily injury accidents, plays a
crucial role in calculating reserves for non-life insurance products. This model is specifically
trained to predict the frequency of accidents in Vehicle Third-Party Liability Insurance. It
can identify hidden patterns and non-linear, complex relationships within claims data. A
Long Short-Term Memory (LSTM) neural network algorithm is employed, recognized for its
strong predictive capability in time series data. The model is trained using historical data
from Karafarin Insurance Company covering the years 2017 to 2021.

Results

The performance of the model is highly related to the hyperparameters chosen for the model.
Two of the most common approaches for tuning the hyperparameters are tested in this study.
These Two models are grid and random search. The Root Mean Square Error (RMSE) is
used as a performance metric, and it indicates that the grid search has a lower RMSE than
the random search for the training data with a slight difference (16.33 versus 17.4).
However, the results for the test data in the grid search have a sign of overfitting.

Conclusion

This study recommends using random search for tuning the hyperparameters of the model to
predict the frequency of daily incidents. The evaluation of the two approaches for tuning
hyperparameters indicates that random search is more suitable for working with unfamiliar
data and managing overfitting situations. Overfitting occurs when the model becomes overly
influenced by the training data, learning not only the actual patterns but also the noise and
minor details of the data. This issue can negatively impact the model's generalization ability.

Keywords: Insurance commitments, Machine learning, Long Short-Term Memory (LSTM),
Hyperparameter tuning, Overfitting
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1. Araujo, Patnam, Popescu, Vaencia& Yao
2. Embrechts, Mao, Wang & Wang
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1. Recurrent Neural Network (RNN)
2. Cheng et a., 2017

3. Cell Memory

4. Hochreiter

5. Brownlee

6. Deep Learning
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1. vanishing gradient

2. Yilmaz & Blyiktahtakin

3. Bellec, Salaj, Subramoney, Legenstein & Maass
4. Gate

5. Chen

6. LSTM Units

7.Hazan & Yang Yuan
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1. Epoch

2. Khalid & Javaid

3. Merity, Keskar & Socher
4. Feurer & Hutter

5. Kartikasari & Imani
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1. Frees, Derrig & Meyers

2. Bergstra & Bengio

3. k-fold

4. Lindemann, Mller, Vietz, Jazdi & Weyrich
5. Interpretability
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1. Root Mean Square Error (RM SE)
2. Chai & Draxler

3. Elsworth & Gilittel

4, Keras
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1. Pandas

2. NumPy

3. Matplotlib

4. Seaborn

5. scikit-learn

6. Peixeiro

7. Google Colaboratory (Colab)
8. Data Cleaning
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1. Data Scaling

2. Tanh

3. Sklearn

4. MinMaxScaler

5. Yadava & Sharan
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1. Handling Missing Data
2. Data Splitting

3. Time Series Generator
4. scikit-learn

5. Keras/TensorFlow

6. Cross Validation

7. Dense Units

8. Drop out

9. Epochs
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1. stacked LSTM

2. Conventional LSTM

3. Mean Absolute Percentage Error

4. Seasonal Autoregressive Integrated Moving Average SARIMA
5. Prophet
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