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Q-Q plot for GASPRICE
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Number of observations = 244
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Fitting the General Fourier Series Model y 538 dludud alall 7390 34iidly podall :Lals

Forecast method: Linear regression model
Model Information:
tsim(formula = IGASPRICE ~ trend + fourier(1GASPRICE <1))

Coefficients:

(Intercept) trend
3. 371823 0. 007308
fourierS1-12 fourierC1-12
0. 094388 -0. 059535

Error measures:

ME  RMSE MAE MPE MAPE MASE ACF1

-9. 426299e-17 0. 7652809 0. 5989277 -Inf Inf 0. 8774864 0. 8323316

Forecasts:

Point Forecast Lo80 Hi80 Lo95 Hi95
Mar 2014 5. 260929 4. 256963 6. 264894 3. 721962 6. 799895
Apr 2014 5. 229018 4. 224895 6. 233141 3. 689810 6. 768227
May 2014 5. 181155 4. 176955 6. 185355 3. 641829 6. 720481
Jun 2014 5.132123 4. 127903 6. 136342 3. 592767 6. 671479
Jul 2014 5.097017 4. 092796 6. 101239 3. 557658 6. 636377

Aug 2014 5. 087203 4. 082970 6. 091436 3. 547827 6. 626579
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logX; =3.3718 + 0.0073t + 0.094coswt — 0.059sinwt (9)
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ACF for I_GASPRICE
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.ARMA(1,0,1) Cﬁ}m C‘J\.é"

ARMA(1,0,1) st.as ?|.\'a7_wb. St Jles

3ol sa

arima(x = IGASPRICE «order = c(1 <0 1))
Coefficients:
arl mal intercept
0. 9026 -0.0906 4.2793
s.e. 0.0301 0.0689 0.2475
sigma”2 estimated as 0. 1843: log likelihood =-140. 68 « aic = 289. 36

Training set error measures:
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ME RMSE MAE MPE MAPE MASE ACF1
0. 002798724 0. 4293453 0. 2432592 -Inf Inf 0. 9996888 -0. 0006598921
Point Forecast Lo80 Hi80 Lo95 Hi95
Mar 2014  4.940534 4. 390306 5. 490762 4. 099033 5. 782035
Apr 2014 4.876126 4. 167366 5. 584887 3. 792170 5. 960082
May 2014  4.817992 4. 002551 5. 633433 3. 570883 6. 065101
Jun 2014 4.765521 3. 872542 5. 658500 3. 399827 6. 131214
Jul 2014 4.718160 3. 766672 5. 669649 3. 262984 6. 173336
Aug 2014 4.675413 3. 678794 5. 672032 3. 151216 6. 199610

Feb 2016 4.341916 3. 171411 5. 512422 2. 551783 6. 132050
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Modeling the Gas price data Using Periodogram and Fourier Series Analysis

Abstract: This paper takes into account the application of the Periodogram and the Fourier Series Analysis. It is one of the
non-parametric methods of Frequency domain analysis or spectral analysis of time series using Gas sales data in the United
States of America from 1993-2014. In order to achieve these objectives .the data were obtained and then the Periodogram
and the Fourier series methods were used to analyze the data. Based on the analysis .the cycle of variability within the
period under study was 135 months .and a high Accuracy data model was estimated for the Fourier series which included
trend .seasonal and error components. The RMSE .MASE and MAE standards were used to confirm the efficiency of the
model and the model was then used to predict gas sales for six months .and we have 90% 95% confidence intervals for
predictions. In addition .a time domain analysis was provided for the data series using Bok Jenkins method to obtain the
appropriate ARMA model and to generate Predictions. Finally .a comparison was made between the accuracy measures of
the time domain and frequency domain methods The frequency domain method competed with the time domain and the

slight difference in efficiency.

Keywords: spectral analysis .Fourier series analysis .Periodogram .frequency domain and time series forecasting
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