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In the article, the authors Eduardo Arturo Cruz Trejos, Pedro Daniel Medina Varela, Carlos Andrés Silva Diaz make a critical review of the signal to noise methodology used in the Taguchi.
We will make an introduction, present the Taguchi Method and the critics. At the end, we will sum up. 

Introduction
Genichi Taguchi (January 1, 1924 – June 2, 2012) was an engineer and statistician from Japan. From the 1950s onwards, Taguchi developed a methodology for applying statistics to improve the quality of manufactured goods. Robust Design method, also called the Taguchi Method, pioneered by Dr. Genichi Taguchi, greatly improves engineering productivity.
In the summer of 1980, Dr. Taguchi visited the AT&T Bell Laboratories Quality Assurance Center, the organization that founded modern quality control. The result of his first summer at AT&T was an experiment with an orthogonal array design.     
Taguchi Method or Robust Design Method is central to improving engineering productivity. Pioneered by Dr. Genichi Taguchi after the end of the Second World War, the method has evolved over the last five decades. Many companies around the world have saved hundreds of millions of dollars by using the method in diverse industries: automobiles, xerography, telecommunications, electronics, software, etc. This method is an aspect of the Six Sigma approach that is focused on 1) increasing engineering productivity so that new products can be developed rapidly and at low cost, and 2) value-based management.
The objective of Taguchi's robust design method is to reduce the output variation from the target (the desired output) by making the performance insensitive to noise, such as manufacturing imperfections, environmental variations and deterioration. As a measure of quality, the quantity "signal-ta-noise" ratio was to be optimized.
We will consider the Taguchi Method and the critics of this approach.

II. Taguchi Method 
R. A. Fisher introduced Design of Experiments (DOE) as a powerful statistical procedure in England in the 1920's to study the effect of multiple variables concurrently. Dr. Taguchi finished significant research with DOE techniques in the late 1940‟s as a researcher in Electronic Control
Laboratory (Japan). Dr. Taguchi put extensive effort to make this experimental technique easier and simplify to improve the quality of
products manufactured in any industry. Dr. Taguchi's regular version of DOE, generally known as the Taguchi technique or Taguchi approach, was introduced in the USA in the starting of1980‟s.
Taguchi Method is a design in products or services that can function over a broad range usage and environmental conditions.
The experimental designs of Taguchi are based on orthogonal arrangements and became popular by engineer Genichi Taguchi.
a. TAGUCHI ORTHOGONAL ARRAY (OA)
 To solve the complexity of handling a large number of experiments, which usually comes into the picture in case of experimental design procedures such as simple factorial design or central composite design with the increasing number of process variables, Taguchi (1990) has developed certain standard orthogonal arrays by which the simultaneous and independent evaluation of two or more parameters could be performed in the entire space (Nilrudra Mandal et al) [1]
b.  ANALYSIS OF VARIANCE (ANOVA)
 Taguchi method is applied for invention of optimal process parameters analysis of variance (ANOVA) which is a combination of statistical models used to investigate the differences between group means and their associated procedures developed by statistician and evolutionary biologist Ronald Fisher.
 ANOVA is technique that can apply for evaluation the percentage contribution of various process parameters on the selected performance characteristics. This ANOVA provides the information about how important is the effect of each controlled parameter on the quality characteristics of attention.

The Taguchi Method is a called off-line quality strategy consists of three stages:
1. System Design
At this stage, they choose a sub-system and form the prototype. It’s also at this level that they develop the basic design.
2. Parameter Design
At this stage they optimize the system design so that it improve quality (robustness) and reduce cost. The Parameter Design seeks to determine the levels of factors that produce the best performance of the product

3. Tolerance 
Here they study the tradeoffs that must be made and determine what tolerance and grades of materials are acceptable. It’s a way to refine the results of the design of parameters by hardening the tolerance of the factors with significant influence on the product.

It is therefore assumed that, although uncontrollable in the system, noise factors can be controlled for experimental purposes. Taguchi [2].

Bryne and Taguchi distinguish between two types of factors: (I) the controllable factors that can be freely chosen by the designer; and (II) the noise factors that represent uncontrollable factors, such as environmental conditions.

The Taguchi Method uses a statistical measure called signal-to-noise (S / N) taken from the theory of electrical control Phadke [3]. In its simplest form, the S / N ratio is the ratio of the mean (signal) to the standard deviation (noise).

Taguchi affirms that in each case, the selection of the levels of the control factors that maximize the S / N ratio guarantees a minimum variability and therefore a greater robustness against the non-controllable variables.

The Taguchi method, also called Robust Design Test, is to generate a product that is not as variable as possible in the face of changes in the environment.

Taguchi method is originated on performing assessment or experiments to test the compassion of a set of response variables to a set of control parameters (or independent variables) by in view of experiments in “orthogonal array” with an aim to get the optimum set of the control parameters and it can be applied to get the best product.

The reduction of defects was done by optimizing the control variables or factors affecting the output. Taguchi method is the best accessible method to optimize the factors and together with the help of analysis of variance the optimum control factors are also found out.
III. Some well-known Western statisticians, in particular. Box [4] and Kackar [5] observe that the Taguchi's statistical procedures are often unnecessarily complicated and inefficient.
Ryan [6] provides a detailed discussion and review of the limitations of the Taguchi methods including the selection of the S / N ratios, the choice of orthogonal arrays, optimization, etc …
He recommends the use of mathematical optimization procedures such as non-linear programming.
Box and Jones [7] emphatically say that we cannot logically defend the need to experiment to know which factors a significant main effect have, assuming at the same time that we know which factors are those that have interactions.
If a great experimental effort has been made when using the cross-over arrangement, sometimes obtaining an excessive number of observations, it is considered a waste to collapse the data in an S / R ratio, sometimes with great losses of information for the analysis. 
Box [8] severely criticizes the S / R ratios. He shows, for example, that the S / R quotient "the higher is better" can confuse localization effects with dispersion effects. 

Conclusion
Genichi Taguchi is well known for developing a methodology to improve quality and reduce costs, which, in the United States, is referred to as the Taguchi Methods. He also developed the quality loss function. However, some critics as Box, Jones, and Box think that Taguchi Method has its weaknesses. Some statisticians from the West propose some other methods. But the alternatives to the Taguchi’s method have also their limitations. Inside of all, we can say that the contributions of Taguchi in quality management is huge.
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