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Abstract The paper details the variety of Taguchi methods, as important contribution to the quality 
improvement. The extended use of these methods imposes more and more complex calculi for the practical 
application and optimization. It should be necessary to benefit by the new software developments, assisted by the 
advanced statistical methods. The paper presents a few particular applications of some statistical software for 
the Taguchi methods as a quality enhancement insisting on the quality loss functions, the design of experiments 
and the new developments of statistical process control. 
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1. Introduction 
The Taguchi philosophy is a guide and reference source, with the principal goal of improving 
the quality of products in the industrial practice. From the practical point of view, the goal of 
Taguchi methods is to find a trade-off between quality loss and product price [8, 14]. The 
paper presents a few applications for Taguchi methods with software support, starting with 
the new quality loss laws, which have symmetrical and asymmetrical distributions and 
therefore more adequate models in the real world [17]. Many software applications approach 
the Taguchi’s design of experiments. New trends try to apply effectively Taguchi’s methods 
to the traditional statistical process control (SPC). 
The methods developed by Genichi Taguchi are applied mainly to engineering, but also 
to many others fields like marketing and advertising. Helpful to companies in both 
manufacturing and service industries, Taguchi's applications provide accessible material on 
such topics as:  Quality loss function  On-line quality engineering  Signal-to-noise ratio  Robust engineering  Design of experiments (known as the "Taguchi method")  Mahalanobis–Taguchi Systems (MTS), and more [2]. 
Nevertheless, many entrepreneurs pay insufficient attention to the introduction of those 
methods. One reason is that comprehensive data are often seen as expensive to obtain; another 
may be a lack of familiarity with methods for response-selective observational schemes and 
for combining information from different sources. There are several means of acquiring 
nonconformity cost data for a system such as and the like.     
   

https://en.wikipedia.org/wiki/Genichi_Taguchi


 Fiabilitate si Durabilitate - Fiability & Durability    No 1/ 2016 
 Editura “Academica Brâncuşi” , Târgu Jiu, ISSN 1844 – 640X 

 
 
 
 
 
 
 

68 

2. Processing Taguchi data and software packages 
The use of mathematical software to modelling, mainly to analyze or numeric calculation is 
more and more popular with the new hardware developments. An important step forward was 
the explosion of mobile devices, like tablets and smart phones, making more accessible and 
rapid manipulation of data. More important, the new mobile operating system, Android 
(Google), based on the Linux kernel and designed primarily for touch screen mobile devices, 
has the largest deployment for those ones. The big advantage is the majority of free 
applications (including the mathematical and the statistical ones). MathAlly Graphing 
Calculator is quickly becoming the most comprehensive free Graphing, Symbolic, and 
Scientific Calculator for Android: it can solve equations, make a lot of graphs and even some 
frequent statistics like regression. For the experienced people with spreadsheets applications 
(MSExcel) there are similar software, like Polaris Office, a free office application to view, 
edit & share Microsoft Office compatible documents on the mobile device or PC. There is 
even a Romanian language spreadsheet (Foi de calcul, Google) with the same possibilities, 
making possible the cheapest solution (off line).  
Of course, more complex statistical calculations need additional software offers, with the      
on line access: more and more universities and specialists present Free Online Statistics 
Calculators or more complete sites (http://stattrek.com/; http://shodor.org/, etc.). In the end 
there are a lot of expensive complex statistical packages (SPSS, MINITAB, OriginLab, etc.)  
R, a programming language and software environment for statistical computing and graphics, 
written primarily in C, Fortran, and R, and freely available becomes very popular in the last 
years. 
   
3. Regression and curve fitting for Taguchi’s loss function 
Regression is a conceptually simple technique for investigating functional relationship 
between output and input decision variables [10].  
All the important statistical packages offer a regression module [7], but there are also low cost 
solutions, suggested in [6]. 
 

       
 
Fig.1a adapted  hyperbolic cosine plot [17]          Fig.1b shifted  generalized gamma plot [17] 
 

http://stattrek.com/
http://shodor.org/
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The use of computer aided processing of experimental data opened new opportunities to 
develop the basic simple three forms of loss functions. The start-up was achieved with the 
asymmetric loss functions, using Pareto, generalized Pareto, and beta pattern [3, 12], adapted 
hyperbolic cosine model (Fig.1a), shifted generalized gamma (Fig.1b), etc. [17].  
The next step was the introduction of response surface methodology and the multivariate loss 
functions [3, 12, 16, 18, 19]:  the applications in quality control is illustrated by an example to 
improve the overall quality of a printing machine in applying coloring inks on package labels 
[4, 19]. The primary data from [4] are represented in Figure 2. 
A computer aided regression for the fitted hyper plane of the bivariate loss function L(y1, y2), 
results as the positive definite quadratic form with interactions (Fig. 3) [19]: 
L(y1

2,y2
2,y1y2)=0,0256y1

2+55,8 y2
2+0,60y1y2 

 
 

     
 

Fig. 2 The response surface with the initial data        Fig.3 A quadratic loss function [19] 
 
 
4. Software solutions for Taguchi’s design of experiments  
Maybe the most frequent application of the Taguchi’s methods is the design of experiments 
(DOE). Since the introduction of DOE by Fisher in the 1920s, and the 1940s, when Taguchi 
started to research with it, there was much development with this statistical technique. 
Taguchi first proposed that DOE could be used not only to improve quality, but also to 
quantify the improvements made in terms of savings [13]. Taguchi has developed some 
simple methods of constructing fractional factorial designs using orthogonal arrays and linear 
graphs and some methods of analyzing the resulting data [25].The extended use of adapted 
software makes the application of Taguchi’s DOE more accessible (Fig.4 a, b, c, d). 
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Fig.4a Taguchi’s DOE with Stat-Ease  Fig.4b Taguchi’s DOE with Minitab 
 
The application of Taguchi method for optimizing turning process by the effects of machining 
parameters is presented in fig. 4d for the cutting of EN24steel [15]. 

 
Fig. 4c Taguchi’s DOE with Statistica 
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Fig.4d Analyses Taguchi Design-Option [15] 
 
5. Taguchi’s loss function and SPC 
If should be used Taguchi`s quality loss function nominal-the-best, overlapping the control 
chart for mean, respectively the monetary value of loss, this is far more suggestive as the 
dimensional deviations for controlling process variability. [9]. 
An algorithm was developed for the optimization design of control charts based on the 
probability distribution of the random process shifts (e.g. mean shift). The design objective 
was to minimize the overall mean of Taguchi’s loss function per out-of-control case (denoted 
as ML) by adjusting the sample size, sampling interval and control limits of the chart. The 
comparison studies show that the ML chart is significantly superior to the Shewhart control 
chart in view of overall performance [20]. 
The in-control and out-of-control costs can be easily found after examining the figure 5 (the 
loss function as dotted line). It can be seen that any deviation from the target value will incur 
a cost even if it was within the control limits [1]. 

            
Fig.5 A diagram for the new model [1] Fig.6 A simulation runs of the ML-CUSUM chart [5]  
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A CUSUM control chart detecting process shifts in the mean value through minimizing the 
overall mean value (ML) of a Taguchi’s loss function over the probability distribution of the 
random process mean shift (fig.6) is described in [5]. 
 
6. Conclusions 
 
A concise overview of Taguchi’s methods and statistical software is presented in this paper 
with extension to specialized software solutions. A final choice for adequate software for 
quality data processing should consider the customer conditions for experience, data volume 
and necessary investment, starting with spreadsheets to the complex statistical software, with 
the new developments for smart phones, based on the new mobile operating system, Android. 
For small data samples and less details it is cheap to use low cost or freeware/shareware 
software packages. New trends try to apply effectively Taguchi’s methods to the traditional 
statistical process control (SPC).    
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