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Abstract

This thesis aims to evaluate the efficiency of diagnosing the best
seasonal model for a time series based on a number of statistical criteria.
The diagnosed seasonal model was estimated using three estimation
methods: least squares, exact maximum likelihood, and approximate
maximum likelihood. These three methods were then compared using the
mean square error criterion. Simulations were used to generate time series
data using R software. The ARIMA(0,0,0)(2,1,1) 12 model was applied to
samples of various sizes, including small, medium, and large (n=100, 250,
1000), with multiple iterations. Wavelet filtering was then employed, using
wavelets (Samlet, Dubegais, Cofflet) to filter the data using these wavelets.
The results were then compared. The least squares method proved to be
more efficient when the sample size was small due to its simplicity, while
the exact maximum likelihood method proved to be more efficient when
the sample size was medium, and the approximate maximum likelithood
method proved to be more efficient when the sample size was large. This
was achieved through the following criteria: Statistical analysis: MSE,
MAPE, and RMSE. On the applied side, the daily maximum temperature
series for Mosul in 2023 was analyzed using real data from an agricultural
meteorological station. After examining the series' stability and identifying
the appropriate seasonal model, the model parameters were estimated using
the fine-tuned maximum likelihood method, and the data were filtered
using a Cofflet wavelet. The best predictive accuracy was achieved
according to the MAPE, MAE, and RMSE criteria, indicating their
suitability for predicting future climate change and providing practical
guidance for agricultural planning in the context of climate change.
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ABSTRACT

This thesis aims to evaluate the efficiency of diagnosing the best seasonal model for a time series
based on a number of statistical criteria. The diagnosed seasonal model was estimated using three
estimation methods: least squares, exact maximum likelihood, and approximate maximum likelihood.
These three methods were then compared using the mean square error criterion. Simulations were used
to generate time series data using R software. The ARIMA(0,0,0)(2,1,1) 12 model was applied to
samples of various sizes, including small, medium, and large (n=100, 250, 1000), with multiple
iterations. Wavelet filtering was then employed, using wavelets (Samlet, Dubegais, Cofflet) to filter the
data using these wavelets. The results were then compared. The least squares method proved to be more
efficient when the sample size was small due to its simplicity, while the exact maximum likelihood
method proved to be more efficient when the sample size was medium, and the approximate maximum
likelihood method proved to be more efficient when the sample size was large. This was achieved
through the following criteria: Statistical analysis: MSE, MAPE, and RMSE. On the applied side, the
daily maximum temperature series for Mosul in 2023 was analyzed using real data from an agricultural
meteorological station. After examining the series' stability and identifying the appropriate seasonal
model, the model parameters were estimated using the fine-tuned maximum likelihood method, and the
data were filtered using a Cofflet wavelet. The best predictive accuracy was achieved according to the
MAPE, MAE, and RMSE criteria, indicating their suitability for predicting future climate change and
providing practical guidance for agricultural planning in the context of climate change.
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