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The first step in the parameter design process is to create a P-diagram 
that identifies the various factors that have an effect on the design and per-
formance of a product or process. The P-diagram is illustrated in Figure 6.15.

The P-diagram in Figure 6.15 shows that the firm’s output is influenced 
by signal, control, and noise factors. The second step in the parameter design 
is to identify the signal (input) factors and the output associated with the 
design concept. For example, in the design of a cooling system for a room, 
the temperature setting of the thermostat is the signal factor, and the result-
ing room temperature is the output. The size of the air conditioning unit, the 
number of registers to be used, where they should be located, and the type of 
insulation used are determined by the designer and, hence, are classified as 
control factors. Nonetheless, the frequency of opening and closing windows, 
the number of occupants in a room, and the outside temperature are factors 
that are beyond the control of the designer and, hence, are classified as noise 
factors.3 The designer’s job is to use the control factors and their related 
settings so that design is not greatly influenced by the noise factors. For example, the designer might 
use sealed window units in the room and/or limit the number occupants in the room and so forth. 
Ignoring noise factors during the early design stages of a product’s development is a frequent cause of 
quality losses and product failures.4

DESIGN OF EXPERIMENTS (DOE)
Recall that we first discussed design of experiments in Chapter 5. Design of experiments is a set of 
statistical techniques used to determine which controllable factors and which noise factors are the 
significant variables that will have an impact on product/process or system performance. The purpose 
of using DOE is to come up with settings for the controllable factors at those levels that will make the 
product or process insensitive to the noise factors. By using DOE techniques the designer can estab-
lish parameter settings such as temperature settings or drill speeds at those levels that will make the 
process resilient or robust to variations in the operating environment.

In summary, the use of parameter design and DOE enables product designers to establish product 
parameter settings that are robust to variations caused by uncontrollable factors. Once the parameter 
design is in place, the designers can then test the impact of deviations of the parameter values from the 
target by using the Taguchi-loss function. The purpose of this exercise is to come up with an optimum 
design that is not only robust, but also balances the added cost of tighter tolerances against the bene-
fits to the customer. The net result is a successful product produced at a low cost.

FIGURE 6.15: P-Diagram
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CHAPTER SUMMARY 
6.1	 Explain the difference between quality control and quality 

assurance. Quality control is concerned with the quality of a 
product or service after it is produced or delivered. By contrast, 
quality assurance (QA) is a set of procedures to ensure a product or 
service’s quality before it is delivered. Various quality appraisal and 
quality control tools are covered in the chapter.

6.2	 Apply the various tools for appraising the quality of products 
and processes. The appraisal tools that managers and employees 
use include check sheets, histograms, Pareto charts, scatter 
diagrams, cause-and-effect diagrams, and process flowcharts. 
Check sheets are forms used to collect and record quality-related 
data. The sheets are one of the simplest quality control tools 

P-diagram: a diagram
that identifies the various
factors that have an
effect on the design and
performance of a product
or process


