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Application of Transfer Function Via Factor analysis on Time Series Data

ABSTRACT

The study focused on using the transfer function model on the outputs of
the ARIMA model (p, d, q) by applying it to some economic data and
indicators for the years 1975 - 2020. The “inflation rate” variable was
used as a dependent variable and eleven variables (gross domestic
product, unemployment rate, stagflation, the official exchange rate in
relation to the US dollar, the ratio of the money supply to the gross
domestic product, the ratio of tax revenues to the gross domestic
product, the tax revenues in Egyptian pounds, merchandise and service
exports in billion dollars, gross fixed capital formation evaluated in US
dollars, the ratio of foreign direct investments to the domestic product
total, and service exports were used as explanatory variables. The
study followed the following steps: Factor analysis (principal
components) was applied to reduce the number of variables included in
the model. One of the ARIMA (p, d, g) models was chosen, and the best
model with the highest contribution was the ARIMA (4,0,4) model.
And it gives a good fit of the model to the data. Residuals proved to
follow the  normal distribution (Jarque-Bere test) and that there was
no serial correlation between residuals. The TFARIMA (4, 0, 4)
transfer function model was applied. Comparing the graphs of the
estimated parameters to the original values proves that the transfer
function estimates were superior to the ARIMA model, and by
comparing the forecast error measures, it became evident that the
forecast error measures in the TFARIMA (4, 0, 4) model are lower than
their counterparts in the ARIMA (4, 0, 4) model.
key words

Box-Jenkins models - TFARIMA function - Random processes -
Stationary Random Process - Unit Root - Cointegration
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X .940 .075 .014
Xy .891 .249 127
Xio 941 .249 .030
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Variable Coefficient Std. Error t-Statistic P-value
F1 -0.073588 0.032882 -2.237970 0.0317

F2 0.025845 0.067149 0.384895 0.7026

F3 0.316260 0.051292 6.165807 0.0000
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MA(3) -0.965544 27.96380 -0.034528 0.9727
MA(4) 0.998193 32.74085 0.030488 0.9759
Model Statistics

R-squared 0.842420 Adjusted R-squared 0.788392
F-statistic 15.5924 Prob(F-statistic) 0.000000
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