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Abstract

The thesis aims to analyze the time series of agricultural crop prices in Iraqi
dinars in the city of Mosul for the period from January 2018 to December 2023 for
282 observations on a weekly basis. Crop prices (imported bananas) were chosen,
and models (p, d, Q)ARFIMA Several methods were used in the thesis to estimate
long memory and determine the value of the fractional difference parameter (d),
including one-stage methods represented by the Maximum Likelihood Exact (EML)
method used in the study and two-stage methods represented by the Geweke-Porter-
Hudak (GPH) method, and the Smoothe method. -driodogram estimation (dsprio),
the (Fracdiff) method, and the (R/S) Rescaled Range method.

With the increasing interest in analyzing time series using modern methods,
fuzzy logic was applied to long-memory time series Fuzzy-ARFIMA (FTS) and
using several fuzzy models, including (Chen, Singh, Heuristic), and the hybrid
model ARFIMA-Hybrid was also applied using fuzzy models (Chen , Singh,
Heuristic).

Most time series are characterized by two components, linear and nonlinear, and
when making predictions, individual models are not sufficient to model these series.
Recently, many linear, nonlinear, and hybrid models have been used for forecasting.
In our study, a new hybrid model based on combining an autoregressive fractionally
integrated moving average (ARFIMA) model with a fuzzy time series (FTS) model
was used. The hybrid model used analyzes the linear component of the given time
series using the ARFIMA model, calculates the predicted values, and then calculates
the residuals for this model. The nonlinear component is analyzed using the Fuzzy
Time Series (FTS) model for the imputed residuals, which inherently contain the
nonlinear patterns of the time series.

The models were compared through a set of forecast accuracy measures (MSE,
RMSE, MAE). The results showed that the analysis of the imported banana price
according to the Fuzzy-ARFIMA (Singh) model outperformed the rest of the models
used.

The final results showed that the hybrid models can predict long-memory time
series that contain linear and nonlinear components better than using classical
models for forecasting. The R language was used to write the program for the model
building phase used in this thesis to reach the final results.



