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where

b is the slope of the straight line.
a is the intercept of the line with the y axis at t = 0.
ŷt is the forecasted demand (the dependent variable) at time period t (the independent variable).

The goal of a linear regression analysis is to determine the values for a and b for a given set of 
time series data. To graph a linear regression, you draw a straight line that best fits the scatterplot of 
past values of actual demand (Y, the dependent variable) that have been plotted over time (t, the inde-
pendent variable). Best fit means drawing a straight line that keeps the differences between the actual 
Y-values and the predicted ŷ-values (represented by the straight line) to a minimum. These differences
are nothing but forecasting errors.

The method used to draw this line of best fit is the least-squares method. This method results in 
a straight line that minimizes the sum of the squares of the differences between the line and each of 
the actual observations. That is, the line of best fit is the line that minimizes the sum of the squares of 
forecasting errors. We square the differences so that positive differences do not offset negative differ-
ences. In essence, the least-squares method enables us to draw a line where the scatter of the observed 
demand data around the line is at its smallest. This line of best fit is called the regression line or the 
trend line for the observed set of data. Figure 13.6 illustrates the least-squares approach.

The formula for minimizing the sum of the squares of the deviations of all of the data points from 
the line is:
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The formula for the expression can be minimized using the partial differentiation, a technique dis-
cussed in calculus courses. By using partial differentiation, we can get formulas for a (the intercept) 
and b (the slope) of the regression line, which you recall is:

ŷt = a + bt

For a time series of n demand observations, the slope b of the line is given by:
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FIGURE 13.6: Least-Squares Method for the Line of Best Fit

Least-squares 
method: a method 
used to draw the line of 
best fit




