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deviation from the target value for a product results in a small Taguchi loss. By contrast, Figure 6.14b 
shows that a large deviation from the target value results in a large loss. Furthermore, as the deviation 
increases, the loss increases in a nonlinear fashion. Also, both figures show that the losses as defined 
by Taguchi are higher than the traditionally understood losses.

The equation for the Taguchi-loss function, which is as follows, compares the measured value, X, 
of the quality characteristic of a unit to the target value, T:

L(X) = k × (X – T)2

where 

k = the loss coefficient

X = the measured value of the quality characteristic

T = the target value

L(X) = the expected loss associated with the specific value of X 

The equation simply states that the loss is directly proportional to the square of the deviation of 
the measured value, X, from the target value, T. This means that any deviation from the target value 
will diminish the customer’s satisfaction. Taguchi’s definition of quality differs from the traditional 
definition of quality in the following way. In this equation, the value of k, the loss coefficient, is a 
constant. It can be easily determined if the values of X and the associated expected loss L(X) are both 
known. Once the value of k is known, we can determine the average loss for a sample set of data and 
the total loss for all samples using the following equations:

Average loss per sample set: L = k × (s2 + (X – T)2), where 
s = the standard deviation of the sample data

X = the mean of the sample data
The total loss = the average loss per sample set × the number of samples

EXAMPLE 6.9: Crescent produces socket tools that have inside diameters with a target value of 0.5
inches, and a tolerance of ± 0.050 inches. As a result of wear and tear, the equipment used to make the 
tools needs to be replaced, but the firm’s managers are delaying the replacement because they feel like 
the company still makes good tools. The tools have been meeting the target value, although several 
of them were rejected at the assembly stage. Recently, a tool produced by the process did not meet 
its target value because it had an inside diameter of 0.550 inches. The failure costs associated with a 
defective socket tool is US$50.00. Using the following sample data collected from a recent production 
lot and the Taguchi-loss function formula, justify why replacing the equipment may benefit the com-
pany and the customer:

FIGURE 6.14a: Taguchi-Loss Function for Smaller 
Deviations From the Target Value
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FIGURE 6.14b: Taguchi-Loss Function for Larger 
Deviations From Target Value
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