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Abstract: In a robust parameter problem, the controllable factors of interest in a process are modeled along with the 
uncontrollable or noise factors with the goal of finding settings of the control factors that are insensitive or “robust” to noise 
variability. Taguchi’s methodology has been successful in numerous applications for solving robust parameters problems; 
however, some researchers have found some limitations in these applications. Consequently, response surface methodology 
has been applied as an alternative to Taguchi’s methodology to find the optimal factor settings. The research presented here 
analyzed four production processes using both Taguchi’s methodology and response surface methodology to find the 
appropriate levels for the control factors. These processes included two cases with two control factors and one noise factor, 
and two cases with three control factors and two noise factors.  The processes were simulated using the Logicon Process 
Simulator™. Both Taguchi’s and response surface methodology were applied to the same experimental region defined in the 
vicinity of the optimum settings. This vicinity was obtained using the steepest ascent method. Results indicated that response 
surface methodology provided equal or better solutions than Taguchi’s methodology. On the other hand, regarding the 
number of experimental runs, for the cases with a small number of factors, Taguchi’s methodology required fewer runs; and 
for the cases with a larger number of factors, response surface methodology required fewer runs. 
 
Keywords: robust parameter design, response surface methodology, steepest ascent, Taguchi methods, design of experiments 

 
 

1. Introduction 
 
In a production process, usually there are factors that are difficult to control and have an effect on the quality of the 

product. Genichi Taguchi (1986, 1987) introduced his idea of robust parameter design that proposes modeling the 
controllable factors of interest in a process along with the uncontrollable or noise factors with the goal of finding settings of 
the control factors that are insensitive or “robust” to noise variability. For example, in the development of a gasoline, the 
ingredients in the blend are controllable variables and the driving conditions are noise variables. Although noise variables are 
difficult or impossible to control during the manufacturing process, their levels can be controlled for experimental purposes. 
Thus, the selection of levels of controllable variables focuses on minimizing product or process variability caused by the 
noise variables and at the same time reaching some desired mean response. In our example of the development of a gasoline, 
the desired mean response may be the maximum mileage per gallon.  

Taguchi’s techniques include statistical experimental designs, a response that he calls signal-to-noise ratio (SNR), 
and a response analysis in which a marginal means approach is accomplished to select the best levels of the control variables. 
Taguchi’s experimental designs are essentially highly fractionated designs, which Taguchi calls orthogonal arrays. Once the 
experiment is performed, the results are summarized in the mean and the SNR. After the mean and the SNR are computed for 
each array design point, the statistical analysis is done using a marginal means approach to select the optimal levels of the 
control variables. 

Taguchi’s methodology for robust parameter design has been very successful in solving real industry problems (see 
Taguchi, Chowdhury, and Taguchi 2000). However, at the same time, Taguchi’s methodology has been criticized due to 
some limitations such as:  (a) Taguchi’s designs may have an excessive number of runs, (b) often, Taguchi’s designs do not 
allow estimating interaction between the factors of interest, (c) the SNR has been questioned as a measure of variability. As a 
result, Response Surface Methodology (RSM) has been proposed as a well-established statistical technique that can be used 
to implement Taguchi’s approach to robust parameter design and overcome its limitations. For example, Lucas (1989, 1994) 
proposed composite mixed resolution designs that have been successfully applied as alternatives to Taguchi’s designs. Borror 


