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This special issue is particularly focused on new theories and
applications of time series analysis. Characterizing dynam-
ical processes in a time-dependent complex system from
observed time series of just one or at most a few variables
is a fundamental problem of significant importance in many
research fields. Time series analysis has been broadly adopted
in scientific research and engineering applications. Many
theoretical developments and new methods for time series
analysis have significantly contributed to the understand-
ing of complex systems. However, when system complexity
increases, it becomes difficult to describe the dynamic behav-
ior from time series and traditional time series analysis meth-
ods have difficulty coping with the specific burdens of this
increased complexity. There are still many challenges in the
development of time series analysis methods addressing such
problems. Advanced methods of time series analysis provide
new prospects for investigating complex systems and will
result in substantial and sustainable deepening of our knowl-
edge in a broad variety of fields of science. This special issue
covers the several emerging and important research areas: (1)
”Application of AR Model in the Analysis of Preearthquake
Ionospheric Anomalies”; (2) ”Chebyshev Similarity Match
between Uncertain Time Series”; (3) ”Comparison of Sta-
bilization Ability of Models for Hydrological Time Series
with a Deterministic Trend”; (4) ”Cost-Sensitive Estimation
of ARMA Models for Financial Asset Return Data”; (5)
”Short-Term Traffic Flow Local Prediction Based on Com-
bined Kernel Function Relevance Vector Machine Model”;
(6) ”Incremental Discriminant Analysis on Interval-Valued
Parameters for Emitter Identification”; (7) ”An Improved
Nonlinear Grey Bernoulli Model Combined with Fourier

Series”; (8) ”Spatial Information Entropy and Its Application
in the Degradation State Identification of Hydraulic Pump”;
(9) ”Human Activity Recognition as Time-Series Analysis”;
(10) ”TheMultiscale Conformation Evolution of the Financial
Time Series”; (11) ”Low-Frequency Volatility in China’s Gold
Futures Market and Its Macroeconomic Determinants”; (12)
”Application of Passivity-Based Control and Time-Frequency
Representation in a Doubly Fed Induction Generator Sys-
tem”; (13) ”Applying Data Mining Techniques to Identify
Suitable Activities”; (14) ”Parallel kd-Tree BasedApproach for
Computing the Prediction horizon Using Wolf ’s Method”;
(15) ”Relationship between Chinese and International Crude
Oil Prices: A VEC-TARCH Approach”; (16) ”Transporta-
tion Mode Detection Based on Permutation Entropy and
Extreme Learning Machine”; and (17) ”Intuitionistic Fuzzy
Time Series Forecasting Model Based on Intuitionistic Fuzzy
Reasoning.” The range of both methods and applications
demonstrates the vitality of this research area. We hope that
our special issue offers a timely view of the advances in time
series analysis and its applications.
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