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Types of Quantitative Methods: Time Series Forecasting
A time series is a time-ordered sequence of observations taken at regular intervals over a period of 
time. For example, 24 months of sales data for the Ford Taurus (from January 2015 to December 
2016) would constitute a time series. The underlying premise of time series analysis is that past behav-
ior of demand is indicative of its future behavior; therefore, past demand data can be used to construct 
forecasts of demand. Because actual demand is a mixture of several components, the first step in time 
series forecasting is to identify and evaluate the major components that make up a time series. These 
components include trend, seasonal, cyclical, irregular, and random variations in demand. Figure 13.1 
shows each of these components.

The trend is the long-term movement (increasing or decreasing) of data over time. This definition 
implies that time is the explanatory or independent variable and the actual set of demand observa-
tions is the dependent variable. There are several possible patterns that can occur when demand is 
tracked solely as a function of time. First, the demand level may remain more or less constant over 
time. The second possible pattern is that data as a function of time may have a linear relationship. 
This linear trend can be either positive or negative, in which demand either increases or decreases in 
successive periods. Figure 13.1a shows a positive linear trend line. The third possible scenario is that 
demand, when plotted as a function of time, may exhibit a nonlinear trend pattern, such as expo-
nential growth or decline. In the case of exponential growth, each succeeding observation increases 
by some constant factor; in exponential decline, each succeeding observation decreases by some con-
stant factor. In these cases, in addition to time, other factors such as population shifts and changes 
in income levels influence demand. A fourth possible pattern is a damped trend. With a damped 
trend, the level of demand increases initially, but over the long run it levels off (see Figure 13.2 on 
page 442). A damped trend often occurs when new products are introduced. Initially they experience 
growth, but then the growth stabilizes.

Seasonal variations are periodic, fairly short-term fluctuations in demand often caused by human 
activities or weather. They usually relate to the time of year, month, or even a particular day of the 
week. Examples of seasonal variations are increased retail sales in December, peak demand for snow 
shovels during the winter, or the spikes in banking activity on Fridays and the first of the month (pay-
day for many people). Cyclical variations are wave-like oscillations in demand about the trend line 
caused by changes in economic or business cycles, such as boom or recession or as a result of changes 
in political conditions (see Figure 13.1b). These variations typically last for more than a year. Irregular 
variations are unusual variations in demand caused by factors such as union strikes or extreme weather 
conditions such as tropical storms or heavy blizzards. The unusual demand for basic necessities, such 
as food, clothing, and water, in the aftermath of a natural disaster is an example of such irregular 
variations. These variations in demand are not expected to recur with any predictable regularity; they 
therefore are treated as outliers and are eliminated from consideration for forecasting purposes.

All other variations in demand, not accounted for by any of the previous four classifications, are 
considered to be random variations. These variations can be identified only after the fact. In other 
words, they can’t be predicted.

Time series: a 
quantitative method 
in which time-ordered 
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Seasonal variations: 
periodic, fairly short-term 
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FIGURE 13.1: Components of a Time Series
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