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ABSTRACT

Student Name / NPM : Ahsan Nashihul Karim/ 20081010106

Thesis Title :

Supervisor : 1. Muhammad Muharrom Al Haromainy, S.Kom.,
M.Kom.

2. Ardhon Rakhmadi, S.Tr.T., M.Kom.

The tourism sector in East Java Province faces serious challenges in predicting the
number of tourist visits due to fluctuations influenced by the holiday season,
religious holidays, and external shocks such as the COVID-19 pandemic. The
conventional method that has been used by the East Java Provincial Tourism Office,
namely trend extrapolation and simple historical averages, is not able to capture
seasonal patterns or produce accurate projections up to the district/city level. This
study applied the Gated Recurrent Unit (GRU) method to build a prediction model of
the number of archipelago tourist visits per district/city in East Java Province based
on monthly data from the Central Statistics Agency for the period January 2019 to
December 2025, which covers all 38 districts/cities with a total of 3,192 data points.
The model was built with an integrated panel data approach using a sliding window
technique with a window size of 12 months, Min-Max Scaler normalization, and the
sharing of training data (2019-2024) and test data (2025) based on time series split.
The model architecture consists of a GRU layer with 64 units, a dropout layer with a
rate of 0.8, and a dense layer. The training process showed good convergence with a
train loss value of 0.015233 and a best val loss of 0.014702 with no indication of
overfitting. Based on the results of the hyperparameter test scenario, the best
configuration (S4-C) resulted in an RMSE value of 95,216.35 with a GRU unit
configuration of 64, a window size of 12 months, a learning rate of 0.001, a dropout
rate of 0.8, an epoch of 100, and a batch size of 32. Evaluation by region showed that
the model worked best in cities with stable visit patterns such as Mojokerto City
(RMSE 18,434) and Probolinggo City (RMSE 23,410), while areas with extreme
fluctuations such as Malang Regency and Surabaya City produced higher RMSEs.
The results of the study show that the GRU method is effectively used for the
prediction of tourist visits in East Java Province and has the potential to be the basis
for data-based strategic decision-making in the regional tourism sector.

Keywords : Gated Recurrent Unit, tourist visit prediction, deep learning, time
series, East Java
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The tourism sector in East Java Province faces serious challenges in predicting
tourist visit numbers due to fluctuations driven by holiday seasons, religious
celebrations, and external shocks such as the COVID-19 pandemic. Conventional
methods previously used by the East Java Provincial Tourism Office, namely trend
extrapolation and simple historical averages, have proven inadequate for capturing
seasonal patterns or producing accurate projections at the regency/city level. This
study applies the Gated Recurrent Unit (GRU) method to build a prediction model
for the number of domestic tourist visits per regency/city in East Java Province,
using monthly data from the Central Bureau of Statistics (BPS) for the period
January 2019 to December 2025, covering all 38 regencies/cities with a total of 3,192
data points. The model was developed using an integrated panel data approach with a
sliding window technique (window size of 12 months), Min-Max Scaler
normalization, and a time series split into training data (2019-2024) and testing data
(2025). The model architecture consists of a GRU layer with 64 units, a dropout
layer with a rate of 0.8, and a dense layer. Training showed good convergence with a
train loss of 0.015233 and a best validation loss of 0.014702, with no indication of
overfitting. Based on hyperparameter testing scenarios, the best configuration (S4-C)
achieved an RMSE of 95,216.35 using GRU units of 64, window size of 12 months,
learning rate of 0.001, dropout rate of 0.8, 100 epochs, and batch size of 32. Per-
region evaluation showed the model performed best in cities with stable visitation
patterns such as Mojokerto City (RMSE 18,434) and Probolinggo City (RMSE
23,410), while regions with extreme fluctuations such as Malang Regency and
Surabaya City produced higher RMSE values. The results indicate that the GRU
method is effective for tourist visit prediction in East Java Province and has strong
potential as a data-driven strategic decision-making tool for regional tourism
management.

Keywords: Gated Recurrent Unit, tourist visit prediction, deep learning, time series,
East Java
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