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A Comparative Study of the Wold Decomposition Theorem and the Cramér
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Abstract : Based on the practical needs of teaching time series analysis and tracing the historical development of
theory, this paper compares the intellectual origins, theoretical structures, and pedagogical approaches
of the Wold decomposition theorem and the Cram ér decomposition theorem. As representative
contributions from a mentor and his student in the Swedish school of statistics, Wold (1938)
established an orthogonal decomposition framework for stationary processes, while Cramér (1961)
extended it to non-stationary processes, forming a complete decomposition logic from stationary to
non-stationary. This paper systematically analyzes the similarities and differences between the two
theorems in structural forms, argumentation, applicability, and teaching difficulties. It emphasizes that
pedagogy should highlight the dual significance of their intellectual legacy and paradigmatic extension,
helping students construct a unified and profound perspective on time series decomposition.
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