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Analysis of a Bivariate Autoregressive Model of a First-Order Using Spectral
Dr. Qusay Ahmed Taha Gharb

Ministry of Education — Nineveh Education Directorate

Abstract:

This research focuses on the analysis of bivariate time series, specifically the first-order autoregressive
BAR(1) model, as it is the most widely used model in the applied field. The BAR(1) model was applied to
real data related to electrical energy consumption and peak load for the period (2018—2022). By
employing the R language, the most significant results were achieved, including the similarity of the
spectral envelopes for the same data, despite differences in the proposed transformations in terms of
shape, height, and peak locations. Using the square root of the data is considered an appropriate
transformation method for the variables of energy consumption and peak load. One of the most
important recommendations is to use the spectral envelope method to determine the appropriate

transformation, rather than relying on experience or randomness.

Keywords: stability, peak load, economic modeling, time domain, spectrum power.
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