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A Revised Estimation Method of Power Spectrum Under the Application of ARMA Model
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Abstract

In estimating power spectrum density, there are three major estimating methods. One is a standard method which
utilizes Wiener-Khintchine equation. The second one is a FFT (Fast Fourier Transform) method. The third one is a
FPE (Final Prediction Error)method which was proposed by Akaike. FPE method is the method which fits
Autoregressive (AR) model to the original time series and thereby holds biased error when the process is generated
by Autoregressive Moving Average (ARMA) process. In the former paper, this method was extended to ARMA
process by us. By utilizing Yule-Walker equation, the new equation of estimating the power spectrum density was
derived. It can be stated by using only AR part parameters and autocorrelation function. Good estimation result of
power spectrum density was obtained especially in the lower frequency part compared with FPE method. In this
paper, the new equation of estimating the power spectrum density is proposed. This new method utilizes full part
of Yule-Walker equation as well as Extended Yule-Walker equation and much more exquisite estimation of power
spectrum density can be achieved. This method should be extended to the ARIMA (Autoregressive Integrated

Moving Average) process in the near future.
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