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Reality shows that time series of economic character can be usually decomposed to 

several specific components, namely:  

 

1. Trend Component (𝑇𝑟𝑡) 

2. Seasonal Component (𝐼𝑡) 

3. Cyclical Component (𝐶𝑡) 

4. Residual (Random, Irregular) Component (𝐸𝑡) 
 

This decomposition is motivated by the expectancy that particular components will 

show some regular features more distinctly than the original (compound) time series. The 

classical decomposition regards the trend, seasonal, and cyclical components as deterministic 

functions of time, while the residual component as a stochastic function of time (i.e., as a 

random process). These unobservable functions have distinctive features: 

 

Trend presents long-term changes in the level of time series (e.g., a long-term increase 

or decrease). One can imagine that the trend component originates as a consequence of forces 

acting in the same direction. For instance, the interrelated forces causing the growing mortgage 

volumes are higher demands of some segments of population, salary movements, higher market 

rents, changes in real estate market, and the like. The trend component has a relative character: 

the climate changes that economists perceive as long-term movements are from the point of 

view of climatologists only short-term deviations. 

 

Seasonal Component describes periodic changes in time series that pass off during one 

calendar year and repeat themselves each year. These changes are caused by the rotation of 

seasons, and they affect significantly most economic activities (typical seasonal phenomena 

are, e.g., agricultural production, unemployment, accident rate of cars, sale volumes, deposit 

withdrawals, and the like). Mainly monthly and quarterly data are typical for seasonal analysis 

of economic time series. The semi-annual observations present the lowest frequency (denoted 

as Nyquist frequency in spectral analysis of time series) that enables the statistical identification 

of seasonality. The seasonal structure varies in time, e.g., the global warming reduces the winter 

drops in building industry.  

 

Cyclical component is the most controversial component of time series. Some authors 

avoid denoting this component as cyclical (or even periodic), and they speak rather on 

fluctuations around the trend, where increase phases (booms) alternate with decrease phases 

(recessions). The length of particular cycles, i.e., the distance between the neighbouring upper 

turning points (i.e., local maxima) or between the neighbouring lower turning points (i.e., local 

minima), is usually variable, and also the intensity of particular phases of each cycle can vary 

in time. The cyclical behaviour can be caused by evident external effects, but sometimes its 



causes are difficult to find. The typical representative of this component is so-called business 

cycle which is a (regular) alternation of booms and recessions (see above)—the length of 

business cycles generally ranges from 5 to 7 years. The elimination of cyclical component is 

usually complex both due to factual reasons (it is not easy to find out causes of its origin) and 

due to calculation reasons (its character can vary in time similarly as in the case of seasonal 

component). Sometimes the seasonal and cyclical components are denoted collectively 

periodic components of time series. 

 

Residual Component (called also random or irregular component) remains in time 

series after eliminating trend and periodic components. It is formed by random movements (or 

fluctuations) of time series which have no recognizable systematic character. Therefore, it is 

not included among the systematic components described above. The residual component also 

covers the measurement and rounding errors and the errors made when modelling the given 

time series. In order to justify some statistical procedures used for the classical decomposition, 

one usually assumes that the residual component is so-called white noise (or even the normally 

distributed white noise). 

 

Reference: Cipra, Tomas. "Time Series in Economics and Finance." (2020). 


