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Imputation of Missing Data Using the Combination of Singular
Spectrum Analysis Method and Kalman Filter Algorithm and
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Abstract: Missing values in time series data are one of the problems that sometimes arise in time series
analysis. The more accurate imputation of these values, the better understanding of the structure of the time
series will be obtained, and as a result, the recognition of its pattern and the prediction of future values will
be more accurate. Therefore, choosing an appropriate method of imputation is an important part of a time
series analysis. In this paper we introduce the new missing data imputation method from the singular
spectrum analysis procedure, using the Kalman filter algorithm. Then other methods of imputation of
missing values in univariate time series are introduced, and will be compared the mentioned methods using
simulated data in structural models and real data. The results of the comparison based on the criteria of
root mean square error and mean absolute deviations show that the method of imputation of missing values
based on singular spectrum analysis approach using the Kalman filter algorithm has a better performance
than the other imputation methods and the mode method is the worst.

Keywords: Time Series, Missing Values, Singular Spectrum Analysis, State Space Form, Kalman Filter,
Structural Models.

©2024 Shahid Chamran University of Ahvaz, Ahvaz, Iran. This article is an open access arti-
cle distributed under the terms and conditions of the Creative Commons Attribution-NonComertial 4.0
International (CC BY-NC 4.0 license) (http://creativecommons.org/licenses/by-nc/4.0/).

12 Corresponding author.
E-mail addresses: masyar@pnu.ac.ir (M. Yarmohammadi), Rezazm63@gmail . com, (R. Zabihi Moghadam).


masyar@pnu.ac.ir
Rezazm63@gmail.com

	مقدمه
	مروری بر روش SSA
	پارامترهای روش SSA
	پیش‌بینی بازگشتی SSA

	مدل‌های ساختاری، مدل‌های فضای حالت و الگوریتم پالایش کالمن
	مدل‌های ساختاری سری زمانی
	مدل فضای حالت و الگوریتم پالایش کالمن

	 روش ترکیبی پیش‌بینی بازگشتی SSA-R با استفاده از الگوریتم پالایش کالمن
	روش‌های جانهی
	بررسی کارایی روش‌های جانهی 
	مطالعات شبیه‌سازی
	داده‌های واقعی تعداد افراد مبتلا به آنفولانزا در فرانسه

	 نتیجه‌گیری

