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Attending seminars, Conferences, looking at "television lessons" the author saw many times many people (often Professors) that did not know the matter they were talking about; nevertheless, they author papers, suggest books to students, provide lessons, make consultancy. Visiting Companies, the author saw many times many Companies lacking Quality of Management, a huge problem against Quality achievement. Many people (often Professors) think that Quality in written documents is assured by the "Peer Review Process" carried out by members of "international scientific community", and that "Quality of teaching" is assured by their "academic standing…". To be real Managers, Present students and Company Management need to grow-up their knowledge because experience alone, without theory, teaches nothing what to do to make Quality. For Higher Education Institutions that "generate" future Managers, this means that professors MUST learn Quality ideas on Quality Management, in a correct and scientific way. All the methods, devised by F. Galetto, have been used for preventing and solving real problems

Introduction

In this paper the author invites Managers working in Companies, Professors teaching in universities and Company courses (or making consultancy), and Authors publishing papers (with Editors and Co-editors, and Peer Reviewers) to use their own Intelligence to find the many errors in several wrong papers published in the so-called "Good (?) and Reputed (!) Journals" shown in the fig. 1. These errors generate problems to the Company Management when they have to develop and produce Products/Processes, because they get wrong ideas from the papers of those Journals: they take wrong decisions with their consequent costs. Quality must be present in any activity as those of taking decisions, publishing a paper, developing, producing and using Products/Processes, analysing the company and field data, teaching, … The paper proves the diffused Ignorance among the "scholars (?)" you find in the Probability, Statistics, Quality, Control Charts, Reliability Analysis, Reliability Tests, Physics, Thermodynamics, …, literature. Any good reader himself can assess IF the Editors (and Co-editors), Peer Reviewers and Authors can solve the wrong cases here mentioned and the costs that they cause. Authors must be Scientific when they write to diffuse Knowledge: unfortunately, they are not by reading their papers, mentioned in the various excerpts. We suggest our readers to meditate on the Appendix A: "Scientificness". It is important for any Company Management. See the figure 2 andmeditate. Any Scholar should remember the ideas of Galileo Galilei when he analyses the facts about mental and physical subjects: see figure 3 and some Galileo quotes. The paper is organised as follows: 1 st we consider the point of teaching Quality ideas (Education), 2 nd we present the Reliability Integral Theory (RIT) and its power, compared the Reliability Methods (found in books) with RIT, 3 rd we consider Control Charts, both with linguistic variables and with TBE (Time Between Events data) and Confidence Intervals, 4 th we compare the Duane method versus RIT, 5 th we consider cases about DOE (Design Of Experiments) and Taguchi Methods. The References show quite a lot of the author' documents, papers, and books, that tried to diffuse Quality Ideas about Quality, Reliability, Statistics, versus the wrong published books and papers… The author did not have success in his task. He got success only with his students, at Padua University and at Turin Politecnico. We ask the readers to follow the ideas of the great Scholars Deming, Juran and Shewhart [START_REF] Deming | Out of the Crisis[END_REF][START_REF] Deming | The new economics for industry, government, education[END_REF][START_REF] Shewhart | Economic Control of Quality of Manufactured Products[END_REF][4][START_REF] Juran | Quality Control Handbook[END_REF]. The basics for understanding this paper can be found in the documents [START_REF] Galetto | Quality in Higher Education Courses[END_REF][START_REF] Galetto | Hope for the Future: Overcoming the DEEP Ignorance on the CI (Confidence Intervals) and on the DOE (Design of Experiments[END_REF][START_REF] Dore | Introduzione al Calcolo delle Probabilità e alle sue applicazioni ingegneristiche[END_REF][START_REF] Mood | Introduction to the Theory of Statistics[END_REF][START_REF] Rao | Linear Statistical Inference and its Applications[END_REF][START_REF] Rozanov | Processus Aleatoire[END_REF][START_REF] Ryan | Statistical Methods for Quality Improvement[END_REF][START_REF] Galetto | Affidabilità Teoria e Metodi di calcolo[END_REF][START_REF] Galetto | Affidabilità Prove di affidabilità: distribuzione incognita, distribuzione esponenziale[END_REF][START_REF] Galetto | Qualità. Alcuni metodi statistici da Manager[END_REF][START_REF] Galetto | Gestione Manageriale della Affidabilità[END_REF][START_REF] Galetto | Manutenzione e Affidabilità[END_REF][START_REF] Galetto | Reliability and Maintenance, Scientific Methods, Practical Approach[END_REF][START_REF] Galetto | Reliability and Maintenance, Scientific Methods, Practical Approach[END_REF][START_REF] Galetto | Affidabilità per la manutenzione Manutenzione per la disponibilità", tab edizioni, Roma (Italy), chart procedures for reliability monitoring[END_REF][START_REF] Galetto | Statistical Process Management[END_REF]. 

.. again and again

Figure 2. There is only one person, out of three people, who is right.

 "Philosophy [nature] is written in that great book whichever is before our eyes --I mean the universe --but we cannot understand it if we do not first learn the language and grasp the symbols in which it is written. The book is written in mathematical language, …, without whose help it is impossible to comprehend a single word of it; without which one wanders in vain through a dark labyrinth."  "I do not feel obliged to believe that the same God who has endowed us with sense, reason, and intellect has intended us to forgo their use."  "For in the sciences the authority of thousands of opinions is not worth as much as one tiny spark of reason in an individual man."  "Mathematics is the language in which God has written the universe."  "Infinite is the mob of fools."

. Galileo Galilei and some of his quotes.

To overcome the problems that managers find in companies, they must have a good Education on Quality and related methods.

Education

The fundamental ideas for Quality can be found in the documents [START_REF] Deming | Out of the Crisis[END_REF][START_REF] Deming | The new economics for industry, government, education[END_REF][START_REF] Shewhart | Economic Control of Quality of Manufactured Products[END_REF][4][START_REF] Juran | Quality Control Handbook[END_REF] and some paramount methods in the documents [START_REF] Galetto | Quality in Higher Education Courses[END_REF][START_REF] Galetto | Hope for the Future: Overcoming the DEEP Ignorance on the CI (Confidence Intervals) and on the DOE (Design of Experiments[END_REF][START_REF] Dore | Introduzione al Calcolo delle Probabilità e alle sue applicazioni ingegneristiche[END_REF][START_REF] Mood | Introduction to the Theory of Statistics[END_REF][START_REF] Rao | Linear Statistical Inference and its Applications[END_REF][START_REF] Rozanov | Processus Aleatoire[END_REF][START_REF] Ryan | Statistical Methods for Quality Improvement[END_REF][START_REF] Galetto | Affidabilità Teoria e Metodi di calcolo[END_REF][START_REF] Galetto | Affidabilità Prove di affidabilità: distribuzione incognita, distribuzione esponenziale[END_REF][START_REF] Galetto | Qualità. Alcuni metodi statistici da Manager[END_REF][START_REF] Galetto | Gestione Manageriale della Affidabilità[END_REF][START_REF] Galetto | Manutenzione e Affidabilità[END_REF][START_REF] Galetto | Reliability and Maintenance, Scientific Methods, Practical Approach[END_REF][START_REF] Galetto | Reliability and Maintenance, Scientific Methods, Practical Approach[END_REF][START_REF] Galetto | Affidabilità per la manutenzione Manutenzione per la disponibilità", tab edizioni, Roma (Italy), chart procedures for reliability monitoring[END_REF][START_REF] Galetto | Statistical Process Management[END_REF]. Other important points are in the remaining references. Many times the author spoiled his time and enthusiasm at conferences, in University and in Company courses, trying to provide clever ideas on Quality and showing many cases of wrong applications of stupid methods [see all the references]. He now tries to do it again in order to make people understand that QUALITY is a serious matter. The Nobel price R. Feynman (1965, The character of Physical Law) said that for the progress of Science are necessary experimental capability, honesty in providing the results and the intelligence of interpreting them… We need to take into account of the experiments even though the results are different from our expectations. It is apparent that Deming, Figure 6. Books with wrong definition of Reliability.

The following cases show very clearly that there are professors who teach wrong ideas to their readers, so generating huge costs of DIS-quality …Managers must avoid that… First Case. Case sent (2005!) to a professor teaching in a ««Excellence Course on Reliability at Turin Politecnico (prof. from another University!!!)»» [in fig. 6]: the system is a cold stand-by (2 identical units) with failure rate  and non-constant repair rate r(t), depending on the elapsed time [fig. 7a].

The system can be considered a 3 states system. Notice that the result (wrong!), using HMP (Homogeneous Markov Processes) and NHMP (Non-Homogeneous Markov Processes), would be as in figure 7.b. A suitable Theory is needed: RIT. They find the reliability R P1 (t) of the parallel 1-1 which they do not use in future; they compute the MTTF P1 which is NOT useful for solving the problem]!!! Then they find the failure rate  P1 (t). Three characteristics (of this subsystem: parallel 1-1) are R P1 (t)=2exp(-t)-exp(-2t) MTTF P1 =3/(2)  P1 (t)= The other two parallel have the same formulae. To find the reliability of the system the authors find the reliability of the parallel made by the two parallels & . HERE they make a mess!!! (proving their incompetence). They give the formulae in Excerpt 2. THEY STOP HERE, without giving the solution of their exercise! [fig. 6] Example 15 Evaluate the MTTF for the system depicted in Figure 3.17. Components are used during the phase with an approximately constant failure rate of the bath-tube and = 1 = 2 = 3 . NOTICE the formula R P23 (t). It is NONSENSE: they USE  P (t) [which varies with time t] AS THOUGH the failure rate of the single parallel or were constant!!! Huge costs of DISquality … The formula Compute the system reliability with the right formulae you find in [START_REF] Galetto | Affidabilità Teoria e Metodi di calcolo[END_REF][START_REF] Galetto | Affidabilità Prove di affidabilità: distribuzione incognita, distribuzione esponenziale[END_REF][START_REF] Galetto | Qualità. Alcuni metodi statistici da Manager[END_REF][START_REF] Galetto | Gestione Manageriale della Affidabilità[END_REF][START_REF] Galetto | Manutenzione e Affidabilità[END_REF][START_REF] Galetto | Reliability and Maintenance, Scientific Methods, Practical Approach[END_REF][START_REF] Galetto | Reliability and Maintenance, Scientific Methods, Practical Approach[END_REF][START_REF] Galetto | Affidabilità per la manutenzione Manutenzione per la disponibilità", tab edizioni, Roma (Italy), chart procedures for reliability monitoring[END_REF] and see… It will be clear how big the error is! Huge costs of DIS-quality … The MTTF found by the 5 professors is < MTTF true ! See the areas under the curves. Huge costs of DIS-quality … What about the reliability of the system? Wrong as well. Is it clear that students (and Managers as well) must be ALERT to any wrong type of teaching? 
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We use here the same notations as the 5 professors [fig. 6]:  P (t) is the failure rate of the single (identical) parallel or ; the symbol (t) is the integral of the failure rate  P (x) from 0 to t. The transition diagram for the reliabilities of the complete system is depicted by the figure 8. The state 0 is the state where both the single (identical) parallels and work well; the state 1 is the state where one of the single (identical) parallels or work well (the other is failed). Then we have that the Reliability system of Integral Equations is 

) ( 1 1 0 ) ( 2 ) ( 2 0 ) ( ) ( ) ( 2 ) 

 

Reader, find the solution; you get the right formula for R 0 (t)=R P23 (t), not the wrong one (the following) of the 5 professor [fig . 6] Compare the equations with the earlier ones; notice the very simple (but important) difference… So, we compute, very easily, the two MTTFs by Is it clear that students (and Managers as well) must be ALERT to the wrong teaching of the 5 prof of the 4 Universities? Third Case. Let's consider now a repairable system, found in the book Reliability Engineering" [Springer ( 2004)] (A. Birolini) [fig. 6]; almost all the products/processes are repairable systems. The excerpts and text are taken from the book. The case refers to the section 6.4. To unify models and simplify calculations, (Birolini says that) the following assumptions are made for analyses…. [the numbers (6…) refers to his book] 1. Continuous operation: Each element of the system is in running or reserve state, when not under repair or waiting for repair. (6.1)

Generalization of repair and failure rates for a 1-out-of-2 redundancy leads to a nonregenerative stochastic process. However, in many practical applications it can be assumed that the failure rate in reserve state is constant. If this holds, and the 1-out-of-2 redundancy has only one repair crew, then the process involved is regenerative with exactly one regeneration state. T o see this, consider a 1-out-of-2 warm redundancy, satisfying assumptions (6.1)-(6.7), with failure-free times distributed according to F(x) in operating state and V(x)=1-exp[-λ r x] in reserve state, and repair times distributed according to G(x) for repair of failures in operating state and W(x) for repair of failures in reserve state [F(0)=V(0)=G(0)=W(0)=0, densities f(x), v(x), g (x), w(x)→ 0 for x→∞, means and variances < ∞). Figure gives the state transition diagram of the involved stochastic process.

2.

No further failures at system down (no FF): At system down the system is repaired (restored) according to a given maintenance strategy to an up state at system level from which operation is continued, failures during a repair at system down are not considered. (6.2) 3. Only one repair crew: At system level only one repair crew is available, repair is performed according to a stated strategy (e. g. first-in/first-out). ( 6.3) 4. Redundancy: Failure detection & switch are ideal, and redundant elements are repaired online, i.

e., without interruption of operation at system level. (6.4) 5. States: Each element in the reliability block diagram has only two states (good or failed), and is as-good-as-new after each repair (restoration). (6.5) 6. Independence: Failure-free (failure-free operating) and repair (restoration) times of each element are stochastically independent, >0, and continuous random variables with finite mean (MTTF, MTTR) and variance. (6.6) 7. Support: Preventive maintenance is neglected and logistic support is ideal (repair time=restoration time=down time). (6.7) States Z0, Z1, Z2 are up states. Z1 is the only regeneration state (Z0, Z2, Z3, Z4 are not regeneration states). At its occurrence, a failure-free time of the operating element and a repair time for a failure in the operating state are started (Fig. 6.10 above in Excerpt 3). The occurrence of Z1 is a regeneration point with respect to Z1 and in this application a renewal point for the whole process. It brings the process to a situation of total independence from the previous development (the process restarts anew). From this, it is sufficient to investigate the behaviour between two consecutive regeneration points and from t=0 up to the first regeneration point ("his" Appendix A7.4). We do not present the incredibly involved "theory" of this case (Birolini book); we content ourselves to show that the formula in the Excerpt 4 makes little sense. Huge costs of DIS-quality … To let the reader understand we draw the transition diagram for Reliability Computations (the figure 10 shows the failure and repair rates). 0 is the state where both the unit A [not in reserve] and the unit B [in reserve] are working; their time to failure distributions are F(t) and V(t), with failure rate h(t) and  r ; as decided by Birolini. The transition 02 is due to the unit A failure [failure rate h(t)]; the transition 01 is due to the unit [in reserve] B failure [failure rate  r ]. 1 is a "regeneration state". In the figure 9 the green state is the regeneration state, the yellow states are the states where the system is failed; I put the transition rates and the cumulative distributions of the random variable involved. We follow Birolini, who says (see Excerpt 4): Let's assume that the previous formula (6.123) is right; 1-F(t) is the probability that the system does not make the transition 02 for the whole interval 0 -----t: the unit A does not fail; the only possible failures are only due to the unit [in reserve] B failure [failure rate  r ] followed by a "convolution" such that The author of this paper (FG) used to tell his students, at Universities and in Companies' Quality Courses: «You do not need to know the right formula to assess that a formula is wrong: if a formula is sound (in some complex settings) it must be sound and work well in simple settings. Then, it is enough that you apply that formula to a simple situation and show that the formula is wrong in that simple situation». Now we do that (supplying benefit to the readers).

We consider the Markov Process in figure 10. In such a simplified case, Birolini finds (with MTTR=1/ now) Excerpt 6. From the Birolini book Reliability Engineering" (Third Case) [fig. 6]

With =0.001h -1 ,  r =0.0005 h -1 , =0.1 h -1
, this formula provides MTTF S0 =67667 h (Birolini result). Using RIT we have three integral equations and three MTTF i : we get MTTF S0 =81920 h. 17% "Birolini" error. Huge costs of DIS-quality for any Company using his wrong ideas … Formulae in Excerpts 4, 5 and 6 are wrong. It is very interesting to notice that the present author (FG) chaired a group of experts on System Reliability (from 1980 to 1985); Birolini was attending the meetings and knew about RIT, but he did not give due consideration to that, in his book. We see therefore that the Reliability Integral Theory can provide all the "good" results as the other theories and find the "bad" results of the other theories. This proves the financial benefit of RIT. Consider now systems that have a total number N of states: we show with S the set of all the states. S can be partitioned into two disjoints sets S 1 , the set of the N is the probabilities diagonal matrix of the holding times into the entered N 1 up states

 S 1 ] ) | ( ) | ( ) | ( ) | ( ds s t R r s B r t W r t R t r    They are N 1 integral equations, i=0, 1, ….., N 1 -1, with N 1 unknown functions R i( t|r)       t r j j i N j i i ds s t R r s b r t W r t R ) | ( ) | ( ) | ( 1 ) | ( , 1 0 1
The Stochastic Processes ruled by the previous integral equations are named G-processes. We notice that the G-Process become some well-known processes by specialising the kernels. The author proved [START_REF] Mood | Introduction to the Theory of Statistics[END_REF][START_REF] Rao | Linear Statistical Inference and its Applications[END_REF][START_REF] Rozanov | Processus Aleatoire[END_REF][START_REF] Ryan | Statistical Methods for Quality Improvement[END_REF][START_REF] Galetto | Affidabilità Teoria e Metodi di calcolo[END_REF][START_REF] Galetto | Affidabilità Prove di affidabilità: distribuzione incognita, distribuzione esponenziale[END_REF][START_REF] Galetto | Qualità. Alcuni metodi statistici da Manager[END_REF][START_REF] Galetto | Gestione Manageriale della Affidabilità[END_REF][START_REF] Galetto | Manutenzione e Affidabilità[END_REF] that, giving various analytic forms to the kernels b i,j (t|s), one can have: the Markov Homogeneous processes (MHP), the Markov processes (MP), the Age and Repair processes (A&RP), the Renewal processes and the Semi-Markov processes (SMP). It is important to NOTICE that, for SEMI-Markov processes, (as for the Homogenous Markov Processes, that are particular Semi-Markov processes) there is no need of finding the solution R(t) to get the MTTFs and the Mean times in the various states (by integrating the previous equations) and the Mean number of transitions between the up states:

or in matrix form

 

Mu P I MTTF 1    . The matrix   1    P I N
provides, for any of its entries, the mean number of transitions between the up states, before the system failure: the formula provides the number of units failures and repairs (with costs, if desired). See the wrong and costly ideas in various articles and books. Following the same lines, we can write the following fundamental system of the Availability Integral Theory, AIT) [holding whichever is the distributions of the time to failures and times to repair of the various units]; the stochastic process ruling the transitions is named G-Process: all the quantities are computed using the kernels b i,j (s|r).

𝐴 𝑟 𝑟 𝑟 𝐴

with iS 1 and jS

𝐴 𝑟 𝑟 𝐴

, iS 2 and jS. When t we have A SS =MUT/MTBF. It is proved in the author's books [START_REF] Mood | Introduction to the Theory of Statistics[END_REF][START_REF] Rao | Linear Statistical Inference and its Applications[END_REF][START_REF] Rozanov | Processus Aleatoire[END_REF][START_REF] Ryan | Statistical Methods for Quality Improvement[END_REF][START_REF] Galetto | Affidabilità Teoria e Metodi di calcolo[END_REF][START_REF] Galetto | Affidabilità Prove di affidabilità: distribuzione incognita, distribuzione esponenziale[END_REF][START_REF] Galetto | Qualità. Alcuni metodi statistici da Manager[END_REF][START_REF] Galetto | Gestione Manageriale della Affidabilità[END_REF][START_REF] Galetto | Manutenzione e Affidabilità[END_REF]. Fourth Case. Repairable Notice the last but one assumption (Excerpt 8) "The repaired component/system is as good as new". This point is very important for the BIG error made by the authors writing their BASIC MODEL (copied from Hoyland and Rausand, Excerpt 9). Notice [START_REF] Mood | Introduction to the Theory of Statistics[END_REF][START_REF] Rao | Linear Statistical Inference and its Applications[END_REF][START_REF] Rozanov | Processus Aleatoire[END_REF][START_REF] Ryan | Statistical Methods for Quality Improvement[END_REF][START_REF] Galetto | Affidabilità Teoria e Metodi di calcolo[END_REF][START_REF] Galetto | Affidabilità Prove di affidabilità: distribuzione incognita, distribuzione esponenziale[END_REF][START_REF] Galetto | Qualità. Alcuni metodi statistici da Manager[END_REF][START_REF] Galetto | Gestione Manageriale della Affidabilità[END_REF][START_REF] Galetto | Manutenzione e Affidabilità[END_REF] that the system of differential equations (Excerpt 9), with variable failure and repair rates, contradicts the last but one assumption "The repaired component/system is as good as new" (Excerpt 8).

k S k k i i i MTTF p m MTTF     1 , Excerpt 8. From El-Damcese paper [2010] (Fourth Case)
State probabilities: the state probabilities for the system can be viewed as a result of solving a set of first order linear equations given by the following identity (Hoyland and Rausand, 2004)

𝑃 𝑃 𝑃 𝑃
where the probability of state j at time t, a ji failure rate of a component will be failed through transition from state j to state 1, b ji repair rate of a component will be good through transition from state j to state 1.

Excerpt 9.

From El-Damcese paper [2010] (Fourth Case) (copied from Hoyland and Rausand)

It is enough to remember that Semi-Markov Stochastic Processes cannot be ruled by differential equations (in Excerpt 9), with variable failure and repair rates; only Homogeneous Markov Stochastic Processes can be ruled by differential equations, with Constant failure and repair rates. This point is very important for the BIG error made by the authors, so causing huge costs of DISquality decisions, for any Company Manager using their ideas. They write:

The working time and the repair time of each component are both Weibull distributed as a particular case, let's assume that the working time and the repair time of each component are both Weibull distributed. We can then write:

Excerpt 10. From El-Damcese paper [2010] (Fourth Case)
The steady state availability is one of the more key factors in specifications and choice of hardware. The steady state availability of the system is the limit of the instantaneous availability function as time approaches infinity. Therefore A()=lim A(t)

The availability function A(t) versus time t.

Excerpt 11. From El-Damcese paper [2010] (Fourth Case)

 The system is composed of n identical and independent components which are connected in parallel  Each component is failed with failure rate i(t), i=1, 2, 3  The failed component is repaired with repair rate i(t), i=1, 2, 3  Common-cause failure rate for fully operating system c(t) and (t) repair rate of the system when it failed due to a common-cause failure rate  The repaired component/system is as good as new  At time t=0, all components are up and the system failed when all components are down Figure 11. Availability A(t) for NHMP [data in Excerpt 10] (Fourth Case) [red curve is the component A(t), while the blue one is the system A(t)]: 0 < t <5. NOTICE: in Excerpt 10, all the variable repair rates are greater than the variable failure rates. That means that the repair "speed" is faster than the failure "speed": the older is the system (it wears out, because the failure rates are increasing versus time t!) the faster is any repair. In any case, neither the components nor the system are renewed: they would be renewed only if the equations would be either the Integral Equations of the Semi-Markov Stochastic Processes or the Differential Equations, with constant coefficients, of the Homogeneous Markov Stochastic Processes! See what the two authors write in Excerpt 11. Excerpt 11] (Fourth Case) [red curve is the component A(t), while the blue one is the system A(t)]: 0 < t < 1,000,000. The two authors then provide the Excerpt 13 for the HMP. The two authors provide a completely wrong Availability A(t) and obviously A SS [=A()] for the HMP: again, Huge costs of DIS-quality analyses and decisions. If they had used RIT, they would have found completely different results [START_REF] Galetto | Affidabilità Teoria e Metodi di calcolo[END_REF][START_REF] Galetto | Affidabilità Prove di affidabilità: distribuzione incognita, distribuzione esponenziale[END_REF][START_REF] Galetto | Qualità. Alcuni metodi statistici da Manager[END_REF][START_REF] Galetto | Gestione Manageriale della Affidabilità[END_REF][START_REF] Galetto | Manutenzione e Affidabilità[END_REF][START_REF] Galetto | Reliability and Maintenance, Scientific Methods, Practical Approach[END_REF][START_REF] Galetto | Reliability and Maintenance, Scientific Methods, Practical Approach[END_REF][START_REF] Galetto | Affidabilità per la manutenzione Manutenzione per la disponibilità", tab edizioni, Roma (Italy), chart procedures for reliability monitoring[END_REF].

Figure 12. Availability A(t) for NHMP [data in

The

Qualitometro I/II and the magazine "Quality Engineering"

We consider now the methods for Control Charts for Service, as given in the papers "On line Service Quality Control: the Qualitometro Method", (1998) Quality Engineering, 633-643, "Control Charts for linguistic variables: a method based on the use of linguistic quantifiers", (1998) International Journal Of Production Research, n° 16 99, 3791-3801, "Service Qualimetrics: the Qualitometro II Method", Quality Engineering, 13-20, just because they are needed for "Qualitometro III". Control Charts (see fig. 5) are important during the "production" of systems or "services" to assess if the processes are In Control (IC) or Out Of Control (OOC): processes OOC need Management considerations! To understand F. Galetto findings, it is important that the reader go to see the ideas of Franceschini, Romano, Rossetto [1998-1999-2000]; we cannot provide them here [due to the limited allowed space for the paper]. Reading those 3 papers F. Galetto understood [as a ] the following 1) using numbers is wrong, because «… encoding a discrete verbal scale into numerical form … introduces properties that were not present in the original linguistic scale … Although numerization simplifies data elaboration, it eliminates the meaning of the collected data … Scalarisation, introducing in the scale … some "metrological properties" … may determine a "distortion" effect on information meaning. … introducing through coding an arbitrary metric, resulting in a wrong interpretation of gathered data. …», and 2) it is correct ONLY to use fuzzy logic [Yager] and linguistic variables [Zadeh] to avoid the "tyranny of numbers", an important thing because "… forcing the decision maker to supply information with greater precision than he is capable of providing… may lead to incorrect answers …". "These 3 papers, according to the referees and the editors, are at the international level of the scientific production because they were submitted to journals where they underwent a peer review process before publishing them. They are «scientific», by definition" (concept shared by many people with F. Franceschini). What must do a serious scientist (a ) when a new "theory" (as Qualitometro pretends to be) is proposed? He starts studying and understanding scientifically, as we say in the Appendix A (FAUSTA VIA). That did F. Galetto: he studied fuzzy logic/linguistic variables. But he never forgot that he knew Logic and Mathematics, as well. The reader needs some basics of "Fuzzy Theory"; we cannot provide all of them here [limited allowed space]. You can find some hints in the documents [START_REF] Galetto | Quality of Quality Methods is important[END_REF][23][START_REF] Galetto | The Pentalogy Beyond, 9 th Conf. on TQM for HEI[END_REF][START_REF] Galetto | Quality and Control Carts: Managerial assessment during Product Development and Production Process[END_REF][START_REF] Galetto | Quality QFD and control charts: a managerial assessment during the product development process[END_REF][START_REF] Galetto | Business excellence Quality and Control Charts[END_REF][START_REF] Galetto | Fuzzy Logic and Control Charts[END_REF][START_REF] Galetto | Analysis of "new" control charts for Quality assessment[END_REF][START_REF] Galetto | Analysis of "new" control charts for Quality assessment[END_REF][START_REF] Galetto | Service Quality: Fuzzy Logic and Yager Method; a scientific analysis[END_REF][START_REF] Galetto | Metodi fuzzy di Yager e Teoria dei Reticoli[END_REF][START_REF] Galetto | Fuzzy Logic and Quality Control: a scientific analysis[END_REF]. Nobody can speak about "Fuzzy Theory (sets, operations,…)" without attaching the GoM ("Grade of Membership") to any set, as in the following figures (triangular GoM) and Union and Intersection of sets. It is important to remark (see figures below) that all the "fuzzy operations" on the "fuzzy sets" are based on "classical operations on the classical mathematical functions as the GoM (Grades of Membership) are". [i.e., on the classical  and !!!!] We have used membership functions with triangular shape: this choice has been made only for sake of simplicity; actually, fuzzy literature shows many other classes of membership functions. It is logic from the above to deduce that "NO Grade Of Membership  NO Fuzzy Theory". As done in the Qualitometro method, let's assume that "quality data" are collected on 8 "quality characteristics" g j [called "criteria"]; an evaluator provides an evaluation "g j (e)" to j th criterion (j th "quality characteristic") and assigns an importance I(g j ) to each evaluation criterion; both evaluation and importance are given on a 7 points linguistic scale [None, Very Low, Low, Medium, High, Very High, Perfect]. (see the Qualitometro Format below, where real data are presented; for example, the 1 st "quality characteristic" was rated as Very Low = g 1 (e), with Importance graded as Low=I(g 1 )). Many times the points linguistic scale [N, VL, L, M, H, VH, P] are transformed into numbers and therefore the "original linguistic" evaluations and importance provided by the evaluator, through a scalarization, are converted into numbers (e.g. 1, 2, 3, 4, 5, 6 ,7); then the numbers are used for any elaboration (e.g. expected values and control limits computation). This attitude is strongly criticised by Franceschini, Romano, Rossetto who (for their "Qualitometro Method") say "It is worthwhile to emphasize that the provided aggregation does not perform any arbitrary scalarization of information given by evaluators on linguistic scales. … Refusal of an arbitrary encoding of scale levels means that a method must be devised for introducing an average operator on a scale where the distance concept ("norm") is not defined …". They then aggregate the 8 criteria into a "quality" q, using (they say!) fuzzy logic [Yager 94, Zadeh 76, Franceschini, Romano, Rossetto, with the formula q=Min[Max[NegI(g j ), g j (e)]], claiming that this formula is derived by "Fuzzy Theory" (as given in Yager who invented his method, capable of dealing with non-numeric data, in 1981, with the paper "A new methodology for ordinal multiobjective decision based on fuzzy sets"): Franceschini et al. actually copied Yager. The analysis of the non-numeric data is claimed (by Yager) to be justified using "fuzzy logic": no proof was ever provided. In fact, Yager himself, about his "fundamental" formula q=Min[Max[NegI(g j ), g j (e)]] says: "… In this section I shall suggest a model that has advantages …" … "… we conjecture a general form for this type of decision function" and "… This leads us to conjecture that …" and eventually "… We can thus see that the proposed model satisfies our intuitive requirements …". Yager NEVER used the verb "to prove", but only "to suggest", "to conjecture" and "to propose"! It is evident that people (like Franceschini et al., and referees, as well) claiming that Yager proved (??!!) that formula are in error: for them are very relevant the Deming statements "It is a hazard to copy", "It is necessary to understand the theory of what one wishes to do or to make." [START_REF] Deming | Out of the Crisis[END_REF][START_REF] Deming | The new economics for industry, government, education[END_REF] F. Galetto did not used the assumption of "non-scalarisation" and actually did attribute numbers to verbal information: he purposely made a scalarization, using the scale 0, 1, 2, 3, 4, 5, 6 [integer numbers, which form a chain (a very simple lattice)], and using a one-to-one mapping from the linguistic scale [None, Very Low, Low, Medium, High, Very High, Perfect] into the integer numerical scale [0, 1, 2, 3, 4, 5, 6], both for the evaluation "g j (e)" to j th criterion (j th "quality characteristic") and for the importance I(g j ) of each evaluation criterion. Notice: 6 is the "first perfect number" [Euclid] (linguistic Perfect), and 0 is the "first number"

[Peano] (linguistic None); the number 0 is the least element of the chain, called "zero element" (in Algebra), and the "first perfect number" 6 is the greatest element of the chain, called "one element" (in Algebra), of the set [0, 1, 2, 3, 4, [START_REF] Juran | Quality Control Handbook[END_REF][START_REF] Galetto | Quality in Higher Education Courses[END_REF]. it is remarkably interesting that any number of the scale is a suitable power of the number 3 "the generator" [for the linguistic Medium] modulo 7 [written shortly mod7]; therefore "Perfect=Medium 3 modulo 7" Ideas like these were invented more than 2 thousand years ago by Euclid. Let's consider a plane , with Cartesian co-ordinates, [the "Cartesian product" of the two chains (lattices L 1 and L 2 ) for the importance and for the evaluation is a lattice (L) as well] the couple (x, y) define a vector OP; the Euclidean norm  provides the length of the vector (the distance of the point P from the origin O).

Therefore the "complete" information provided by an evaluator is given by 8 vectors [8 "quality characteristics"], defined by the length and the direction of 8 segments OP 1 , OP 2 , …, OP 8 . We consider then another one-to-one mapping (involution) between the plane  (the lattice L, points named z in fig. 14) and the plane ' (the lattice L', points named w in fig. 14) defined by the relationship (called "involution") x'=x, y'=3 we got the same decision as Qualitometro [with very different ideas from "fuzzy"]. The conclusion [for a ] MUST BE logically and scientifically: the statement of the three "old tenors", devisers of Qualitometro «… any conclusion drawn from the analysis on 'equivalent' numerical data could be partially or wholly distorted.» is FALSE. MOREOVER the statement «The problems highlighted above can be alleviated if we resort to analysis tools able to avoid the arbitrary conversion of information. … The fuzzy operator that is used in the paper allows for this flexibility in the decision logic.» is FALSE. All that depends on the isomorphism existing (because we generated it) between the "LINGUISTIC Fuzzy Space" and the "NUMERIC (Algebraic) Space". The linguistic scale [N, VL, L, M, H, VH, P] and the integer numeric scale [0, 1, 2, 3, 4, 5, 6] are isomorphic; it is well known (in Algebra) that "An isomorphism between partially ordered sets is an equivalence relation (reflexive, symmetric, transitive)". Scientificness, again… We [as a ] purposely made what was forbidden and made our worst use of: numerical scales, scalarization, arbitrary and artificial conversion of linguistic collected data, distance and metric concepts, non-fuzzy logic and operators, … and we found the shocking result: we got the same quality evaluation: all those "fuzzy" requirements are not essential. The papers of Franceschini, Romano, Rossetto and Yager were published in scientific magazines and were praised by the referees and the editors (by publishing them); therefore, are considered scientific by the scientific community. In this paper we [as a ] proved that those papers comprise FALSE STATEMENTS. How can be considered scientific a paper with false statements? One can think that the mapping (isomorphism) into the numerical scale [0, 1, 2, 3, 4, 5, 6] was only a lucky choice: there are infinite mappings, due to isomorphism (which is an equivalence relation) of any finite chains with the same number of elements; two of them are [1, 2.5, 4, 8.5, 17.5, 35.5, 71.5], [1, 3.5, 6, 13.5, 27.5, 57.5, 116.5]. Also, the "Magic Numbers" [START_REF] Deming | The new economics for industry, government, education[END_REF][START_REF] Dore | Introduzione al Calcolo delle Probabilità e alle sue applicazioni ingegneristiche[END_REF][START_REF] Galetto | Affidabilità per la manutenzione Manutenzione per la disponibilità", tab edizioni, Roma (Italy), chart procedures for reliability monitoring[END_REF][START_REF] Galetto | Fuzzy Logic and Control Charts[END_REF][START_REF] Galetto | Management Versus Science: Peer-Reviewers do not Know the Subject They Have to Analyse[END_REF][START_REF] Galetto | Reliability definitions suitable for the mechanical field[END_REF]126] could have been used; a very intriguing set is, as well, the "Fibonacci Numbers". Any set (of numbers) [y 0 , y 1 , y 2 , y 3 , y 4 , y 5 , y 6 ] isomorphic to the scale [N, VL, L, M, H, VH, P] does well!!!! Obviously the involution is not defined by the relationship given before: in any case, a suitable transformation exists and is not reported here. We could stop here, mentioning only that there are other several proofs of the falseness of the statements related to the Yager (Linguistic) Fuzzy Method and to Qualitometro. No "fuzzy" concepts are EVER used! The interested reader [as a ] shall contact F. Galetto. Please see the Qualitometro III (in the next section): the same author Franceschini provides a new version where noting of "fuzzy" is present. (it was published in the magazine "Quality and Reliability Engineering International") another "good and important Journal" … But there something more. The REFEREES, not believing to F. Galetto arguments, must consider that the inventors of the Qualitometro I/II (Franceschini, Romano, Rossetto) themselves say "The main difference of this method [Qualitometro II !!!!], with respect to others inspired by fuzzy logic, is that it does not require explicit information on the membership function"!!! and THEY (Peer Reviewers) must find WHERE the fuzzy sets and grades of membership [membership function] are used, in the Qualitometro, and THEY (REFEREES) must find WHERE the fuzzy sets and grades of membership [membership function] are used, in the paper of Yager, R. (1981) "New methodology for ordinal decision based on fuzzy sets", Decision Sciences, 12, 589-600, in the example of cars Chevrolet, Buick, Toyota, and THEY (REFEREES) must show HOW the membership grades [membership function] are drawn from the proposed linguistic scale, in the Qualitometro and in the paper Yager, R. (1981), in the example of cars Chevrolet, Buick, Toyota. The three "tenors", in paragraph 3. give the lie to these statements: fuzzy logic is useless. Using these methods, any company incurs into huge costs!

Qualitometro III and "Quality and Reliability Engineering International"

We present now the "new" ideas of FRANCESCHINI F., GALETTO M., VARETTO M., in the paper "Ordered Samples Control Charts for Ordinal Variables" published in Quality and Reliability Engineering International 21:177-195, 2005 [named by FG students "the Qualitometro III Method"]. Notice: D. C. Montgomery was … and still is the "editor". The new three "tenors" say "The paper presents a new method for statistical process control when ordinal variables are involved. This is the case of a quality characteristic evaluated by on ordinal scale.

The method allows a statistical analysis without exploiting an arbitrary numerical conversion of scale levels and without using the traditional sample synthesis operators (sample mean and variance). It consists of different approach based on the use of a new sample scale obtained by ordering the original variable sample space according to some specific 'dominance criteria' fixed on the basis of the monitored process characteristics. Samples are directly reported on the chart and no distributional shape is assumed for the population (universe) of evaluations".

As usual (as in Q. I and in Q. II) the new three "tenors" add: "Many quality characteristics are evaluated on linguistic or ordinal scales… …The levels of this scale are terms such as 'good', 'bad', 'medium', etc…, which can be ordered according to the specific meaning of the quality characteristic at hand. Ordered linguistic scales mainly differ from numerical or cardinal scales because the concept of distance is not defined. The ordered is the main property associated to such scales". … "The problem of on-line monitoring of ordinal quality characteristic required the development of techniques able to deal with ordinal data. The assignment of weights, demerits and so on, to reflect the degree of severity of product non-conformity, has been adopted in many circumstances. Different numbers of the demerits are assigned to each class and the total number of demerits is monitored by some control chart for defectives. This is a subjective approach that requires the ability to uniquely classify each state into of several mutually exclusive classes, with well-defined boundaries among them". … If one decides to use numbers two problems arise (as in Q. I and as in Q. II): "the first is concerned with the validity of encoding a discrete verbal scale into a numerical form. The numerical codification implies fixing the distances among scales levels, thus converting the ordinal scale into a cardinal one; the second is related to the absence of consistent criteria for the selection of the type of numerical conversion. It is obvious that changing the numerical encoding may determine a change in the obtained results. In this way the analyst directly influences the acceptance of results. Therefore, any conclusions drawn from the analysis on 'equivalent' numerical data could be partially or wholly distorted" (as it is said in Q. I, Q. II). Then they present the cork example, where they classify the "quality" of the cork as 'reject' if it does not work; 'poor quality' if it must not be rejected but has some defects; 'medium quality' if it has aesthetic flaws but no other defects; 'good quality' if it has small aesthetic flaws; 'excellent quality' if it is perfect. (30 data) Reject Poor quality Medium quality Good quality Excellent quality 2 corks 5 corks 9 corks 7 corks 7 corks If one codifies as follows the "quality" 'reject'=1; 'poor quality'=2; 'medium quality'=3; 'good quality'=4; 'excellent quality'=5, the "average quality" is 3.4; they write: "Hence, the sample mean seems to be between 'medium quality' and 'good quality'. The adopted numerical conversion is based on the implicit assumption that all scale levels are equispaced. However, we are not sure that the evaluator perceives the subsequent levels of the scales as equispaced, nor even if s/he has been preliminary trained". If one codifies as follows the "quality": 'reject'=1; 'poor quality'=3; 'medium quality'=9; 'good quality'=27; 'excellent quality'=81 the "average quality" is 28.5; "The sample mean seems to be between 'good quality' and 'excellent quality'. We cannot say which is the right value of the sample mean at hand because an 'exact' codification does not exist..

. …This example points out that a simple codification of scale levels could result in a misrepresentation of the original gathered information. A correct approach should be based on the usage of the properties of ordinal scales themselves. The main aim of the present paper [Qualitometro III, notice] is to propose a new method for on-line process control of a quality characteristic evaluates on an ordinal scale, without exploiting an artificial conversion of scale levels… …The new proposal does not consider the synthesis operators. It allows on-line monitoring based on a new process sample scale obtained by ordering the original variable sample

space according to some specific 'dominance criteria'. Samples are directly reported on the chart and no distributional shape assumed for the population (universe) of evaluations". From this example, it is apparent that "codification" affects the resulting "average quality". To avoid this problem the new three "tenors", Franceschini et al., introduce the sample space and the dominance criteria. They say: "The sample space of a generic ordinal quality characteristic is not ordered in nature".

"A dominance criterion allows attributing a position in the ordered sample space to each sample. If sample B dominates sample A, the sample A has a lower position in the ordering. For each pair samples a dominance criterion states a dominance or an equivalence relationship. If the resolution of the dominance criterion is high, the dimension of equivalence classes is very small. The most resolving criterion is the one assigning a

different position to each ordered sample. This is the same as saying that every equivalence class has only one element". They provide the following example: 10 samples (of 4 items) are checked; "quality" is rated as: 'high'H; 'medium'M; 'low'L. Then they say: "The first classical answer to this question is the assignment of a specific value to each level of the evaluation scale. A possible codification could be the following: 'Low'=1; 'Medium'=2; 'High'=3", giving the right part of the table, with the means and the ranges Sample n° 

1 st part 2 nd part 3 rd part 4 th part OWA i q Range i r Sample n° 1 st part 2 nd part 3 rd part 4 th part Mean i x Range i R 1 H H M H M 1 1 3 3 2 3 2.75 1 2 H M H H M 1 2 3 2 3 3 2.75 1 3 H M M H H 1 3 3 
          R D UCL R D LCL R A x UCL R A x LCL R R x x
"The codification allows building traditional XR  control charts. However, as anticipated, this procedure has three main contraindications. First, each conversion is arbitrary and different codifications can lead to different results. Second, codification introduces the concept of distance among scale levels, which is not originally defined. Third, since the original distribution of evaluations is discrete with a very small number of levels, the central limit theorem hardly applies to this context. A second analysis of data in Table II can be executed by method suggested by Franceschini e Romano. This methodology is based on the use of operators that do not require the numerical codification of ordinal scale levels. The adopted location measure is the ordered weighted average (OWA) emulator of arithmetic mean, firstly introduced by Yager and Filev". [it is Qualitometro II] "The OWA operator [it is Qualitometro II] can take values only in the set of levels of the original ordinal scale. The related control chart is built following a methodology very similar to the traditional chart for mean values. The adopted dispersion measure is the range of ranks s r , defined as the total number of levels contained between the maximum and the minimum value of a sample (the rank () rq is the sequential integer number of a generic level q on a linguistic scale):

  max min ( ) ( ) s r r q r q . For the range of ranks too, the related control chart is constructed using the traditional approach. Figures V. [START_REF] Shewhart | Economic Control of Quality of Manufactured Products[END_REF] 

and V.4 show the control charts for the OWA and the range of ranks of data reported in Table II". The Control

Limits are [it is Qualitometro II]:

( * ) q UCL q Int U r H    1 ( * ) 2 r r UCL CL Int V r    q CL q M  ( ) 1 r CL Int r   ( * ) q LCL q Int U r L    2 ( * ) 0 r r LCL CL Int V r   
The new three "tenors" add: "Although this methodology does not exploit the device of codification, the dynamics of the charts are poor and little information can be extracted about the process [while BEFORE for Qualitometro II they said, some years before, that it was fantastic!]. Moreover, the method is not free from distributional assumptions 

[

case by case, on the basis of the characteristics of the monitored process. In accordance with this rule, if sample A dominates sample B, then sample A is preferred to sample B. As a result, we can define a new ordinal scale whose levels are the positions of the samples in the ordered sample space. If there is no dominance relationship between sample A and sample B, they belong to the same 'equivalence class'. The choice of the dominance criterion influences the resolution of the scale (i.e. the number of levels of the ordered sample space

) and also the order of levels. For each process one or more dominance criterion may be established on the basic of the specific application". The new three "tenors" say: "We begin analyzing the Pareto-dominance criterion. We state that sample X Pareto-dominates sample Y if all elements in Y do not exceed the corresponding elements in X, and at least one element in X exceeds the corresponding one in Y. This situation is formally denoted by XY > . In case samples X and Y belong to the same equivalence class, i.e. no dominance relationship can be defined between them, we use the following notation: XY  ". For the example they find AC > ; AB  ; BC  .

"As we can see from figure [not given here!], it is not possible to assign a well defined position to samples A, B and C, because their intersection is not empty. The problem can be solved by introducing the concept of 'semi-equivalence class'. A semi equivalence class is composed of equivalence classes whose intersections are not empty… The new three "tenors" add: In general, Pareto dominance criterion gives a 'poor' ordering for the sample space of an ordinal quality characteristic. A more discerning criterion is the 'rank dominance criterion'. Its introduction requires the definition of the concept of 'optimal sample'. A sample is said to be optimal if all elements assume the highest level of an ordinal scale. In our example the optimal sample is HHH. For each sample we define a rank index which quantifies its positioning with regard to the optimal sample. The index is built in by adding up the numbers [notice: numbers] of scale levels contained between each sample value and the corresponding value of the optimal sample".

It is important to note the statement "a rank index which quantifies" the distance between the any sample and optimal sample!!! This is a distance defined on sets (see any good book on Calculus). In spite of that, the new three "tenors" Franceschini et al. have been continuing to say "the concept of distance is not defined"!!! "A high value of rank index corresponds to a 'bad' sample. All samples that are characterized by the same index belong to the same equivalence class. Therefore, their positioning with respect to the optimal sample can be equivalently identified by the corresponding equivalence class. The number of elements of the new ordinal sample scale depends on the sample size and on the number of levels of the evaluation scale. Denoting by t the number of levels of the evaluation scale and by n the sample size, the rank dominance criterion gives a number of equivalence classes equal to n(t-1)+1. This is also the number of levels of the resulting ordinal scale of sample positions. Table II (first column) reports all possible ordered samples of size n = 4, on an evaluation scale with t = 3 levels. For each sample, the corresponding position on the resulting scales is reported (third column). The greater the position number, the higher the sample evaluation. A greater resolution, i.e., a larger number of levels, on the ordinal sample scale can be obtained by integrating the rank dominance criterion with the dispersion dominance criterion. This criterion allows distinguishing among samples belonging to the same equivalence class by analyzing sample dispersion. A lower position is associated with a greater dispersion. The fourth column of table III reports the position of each sample in the new ordered sample space after the sequential application of the rank and the dispersion dominance criteria. As we can see, each ordered sample is associated with a different position; this is the greatest possible resolution". "The three dominance criteria introduced are consistent. A richer dominance dispersion splits the equivalence or semi-equivalence classes given by the poorer criteria, refining the order of the sample space".

Pareto II: ordered samples for a sample space defined by a 3-level scale (L=Low; M=Medium; H=High) and a sample size n = 4. Column 3 reports the positions of each sample after the application of the rank dominance criterion. Column 4 shows the position of each sample after the sequential application of the rank and the dispersion dominance criteria.

"The resolution of the ordered sample space varies with the considered dominance criterion. Per a specific dominance criterion, sample charts report the positions of samples in the ordered sample space on the vertical axis. Given the particular meaning of sample charts, only the lower control limit (LCL) is defined. The central line (CL) represents the median of sample distribution. A set of initial samples is considered to determine the sample empirical frequency distribution. This empirical distribution [then a distribution exists!!! It is the multinomial!!!

] is then used to calculate the lower control limit for a given type I error. Control limits are determined by empirical estimates of probabilities [not considering their confidence interval!!!] based on observed frequencies in a set of initial samples. Therefore, because the probabilities are estimated, the estimates contain errors, which could become significant for very small probabilities. A large initial set of samples or an alternative approach based on bootstrap techniques are needed to estimate the limits with a more reasonable accuracy" [not necessary BECAUSE a distribution exists: the multinomial!!!]. Let's consider, again, samples of size 4; if each item is classified in 3 possible ways (L, M, H), the possible ordered samples (permutations with repetitions) are 81. If the order, within each sample, makes no difference [e.g. MMHL is not different from HMLM, (combination without repetitions), and so on], the possible states reduce to 15. The application of the three criteria provides the positions in table II. For the collected data (table II) The new three "tenors", Franceschini et al., find "Ordered sample charts are rich insights from different points of view. The resolution of charts increases while shifting from case Pareto dominance criterion to rank dominance criterion to rank and dispersion dominance criterion. The information depicted in the charts are strictly connected: this can be observed on analyzing peaks and valleys in the same position. Furthermore, comparing these results with those obtained in this figure 1 [not given here], some differences appear. …. "It must be noted that the two approaches give, in the example, very similar results because the adopted ordering criteria (applied to ordinal scales) have the same 'monotonic' properties as the mean operator (arbitrarily) adopted a linear codification of levels. With different codifications and criteria the difference between the proposed approach and the traditional one would be more marked". Let's use numbers in Qualitometro III [magazine "Quality and Reliability Engineering International"]: we show now that we can assign numbers to any classification of the items (products, services, …) checked… and we get the same results as the "dominance criteria" [of the new three "tenors"]: numerisation provides NO distortion. Using the codification 'Low' = 0; 'Medium' = 1; 'High' = 2, one finds the results of the "rank dominance criterion". [same distance between scale values] (left), while using the codification 'Low' = 2.5; 'Medium' = 1; 'High' = 0, one finds the results of the "rank and dispersion dominance criterion". [different distance between scale values] (right)

With numbers we get the same results as the "dominance criteria" [of the new three "tenors"]!!! If one "scalarises" the data as L=2.5, M=1, H=0, he finds the same 15 "classes of equivalence" as those of the "rank and dispersion dominance criterion". If one uses the multinomial,

1 12 12 , ,..., 1 2 1 2 1 1 2 1 ! ( , ,..., ) ... ! !... ! k k x xx X X X k k k n f x x x p p p x x x    
, he can find the probability of each "class of equivalence": that allows the calculation of the UCL and LCL of the control charts. You get the same results if you use, as well, either L=15, M=10, H=4 or L=4, M=10, H=15; try and see!!! Is there any doubt that one can use numbers and that there is a distribution connected with the sampling? Is there any doubt that  "The numerical codification implies fixing the distances among scales levels, thus converting the ordinal scale into a cardinal one; the second is related to the absence of consistent criteria for the selection of the type of numerical conversion [are consistent the "dominance criteria" of the new three "tenors"?????]. It is obvious that changing the numerical encoding [as the "dominance criteria" of the new three "tenors"] may determine a change in the obtained results. In this way the analyst directly influences the acceptance of results.  Therefore, any conclusions drawn from the analysis on 'equivalent' numerical [as the "dominance criteria" of the new three "tenors"] data could be partially or wholly distorted "  "By the adopted criteria, the example presents some significant differences compared with the approach based on the numeric codification of levels. Using different criteria, the difference between the proposed approach and the traditional one becomes more evident, such as for the ordinal sample charts. Furthermore, ordinal range charts also allow a process positioning analysis. A good quality process will present a concentration of samples at the lowest positions of the ordinal range space scale".  "The paper presents two new control charts for the process control of quality characteristics evaluated on an ordinal scale, without exploiting an artificial conversion of scale levels. The basic concept of the charts is the ordering of the sample space of the quality characteristic at hand.

 Charts do not suffer from the poor resolution shown by other linguistic charts [while BEFORE for

Qualitometro II they said, some years before, that they were fantastic!!!], where the original evaluation scale is used to evaluate samples".  "No distributional shape is assumed for the population (universe) of evaluations".

[a distribution exists!!! it is the multinomial!!!] L M H 1 1 2 H M L 1 1,5 2,5
are FALSE statements??? Only the incompetent "Peer Reviewers" of the magazines "Quality Engineering" and "Quality and Reliability Engineering International" do not understand that. A question is eventually important: why, for the same data, the "Valdese Hospital", the importance of criteria was especially important in Qualitometro II, while it was no longer important in Qualitometro III??? Again, huge cost of DIS-quality!

Control Charts and TBE (Time Between Events) data

In NO! Absolutely not! IF you know the theory that exist! Some other considerations are about the range is the difference of two random variables, max -min  if the two random variables are normally distributed then their range is NOT normally distributed  if the two random variables are Weibull distributed then their range is NOT Weibull distributed  why those experts, who did not know how to deal directly with random variables exponentially distributed, did not "Weibulised" the ranges?  the answer is very simple: they did not know that … ([F. Galetto books], [START_REF] Galetto | Quality in Higher Education Courses[END_REF][START_REF] Galetto | Hope for the Future: Overcoming the DEEP Ignorance on the CI (Confidence Intervals) and on the DOE (Design of Experiments[END_REF][START_REF] Dore | Introduzione al Calcolo delle Probabilità e alle sue applicazioni ingegneristiche[END_REF][START_REF] Mood | Introduction to the Theory of Statistics[END_REF][START_REF] Rao | Linear Statistical Inference and its Applications[END_REF][START_REF] Rozanov | Processus Aleatoire[END_REF][START_REF] Ryan | Statistical Methods for Quality Improvement[END_REF][START_REF] Galetto | Affidabilità Teoria e Metodi di calcolo[END_REF][START_REF] Galetto | Affidabilità Prove di affidabilità: distribuzione incognita, distribuzione esponenziale[END_REF][START_REF] Galetto | Qualità. Alcuni metodi statistici da Manager[END_REF][START_REF] Galetto | Gestione Manageriale della Affidabilità[END_REF][START_REF] Galetto | Manutenzione e Affidabilità[END_REF][START_REF] Galetto | Reliability and Maintenance, Scientific Methods, Practical Approach[END_REF][START_REF] Galetto | Reliability and Maintenance, Scientific Methods, Practical Approach[END_REF][START_REF] Galetto | Affidabilità per la manutenzione Manutenzione per la disponibilità", tab edizioni, Roma (Italy), chart procedures for reliability monitoring[END_REF][START_REF] Galetto | Statistical Process Management[END_REF], [START_REF] Galetto | ASSURE: Adopting Statistical Significance for Understanding Research and Engineering[END_REF][START_REF] Galetto | Six Sigma_Hoax against Quality_Professionals Ignorance and MINITAB WRONG T Charts[END_REF][START_REF] Galetto | Minitab T charts and quality decisions[END_REF][START_REF] Galetto |  Control Charts, Scientific Derivation of Control Limits and Average Run Length[END_REF][START_REF] Galetto | Quality Decisions Based on Time between Events Data Analysis[END_REF])  what standard formulae would they use for "Weibulised" ranges?  will the results be compatible?] To answer the questions, one has to know the THEORY [START_REF] Galetto | Quality in Higher Education Courses[END_REF][START_REF] Galetto | Hope for the Future: Overcoming the DEEP Ignorance on the CI (Confidence Intervals) and on the DOE (Design of Experiments[END_REF][START_REF] Dore | Introduzione al Calcolo delle Probabilità e alle sue applicazioni ingegneristiche[END_REF][START_REF] Mood | Introduction to the Theory of Statistics[END_REF][START_REF] Rao | Linear Statistical Inference and its Applications[END_REF][START_REF] Rozanov | Processus Aleatoire[END_REF][START_REF] Ryan | Statistical Methods for Quality Improvement[END_REF][START_REF] Galetto | Affidabilità Teoria e Metodi di calcolo[END_REF][START_REF] Galetto | Affidabilità Prove di affidabilità: distribuzione incognita, distribuzione esponenziale[END_REF][START_REF] Galetto | Qualità. Alcuni metodi statistici da Manager[END_REF][START_REF] Galetto | Gestione Manageriale della Affidabilità[END_REF][START_REF] Galetto | Manutenzione e Affidabilità[END_REF][START_REF] Galetto | Reliability and Maintenance, Scientific Methods, Practical Approach[END_REF][START_REF] Galetto | Reliability and Maintenance, Scientific Methods, Practical Approach[END_REF][START_REF] Galetto | Affidabilità per la manutenzione Manutenzione per la disponibilità", tab edizioni, Roma (Italy), chart procedures for reliability monitoring[END_REF][START_REF] Galetto | Statistical Process Management[END_REF]. In F. Galetto's books there are the right methods that find the solution. The use of the exponential distribution is acceptable with CL=90%. The statement A remarkable transformation … Y=X 1/3.6 … transforms an exponential random variable into … remarkably close to a normal distribution, per se, is correct; UNFORTUNATELY the consequences are wrong: the control limits that one uses for decision making on the process are wrong!!! The Chief Editor of Quality and Reliability Engineering International D. C. Montgomery. [notice…] used the same idea in "example 6-6" [START_REF] Montgomery | Introduction to Statistical Quality Control[END_REF] (section 6-3.5 and "example 6-6", page 291) of his book Introduction to Statistical Quality Control. It is written there: 6-3.5 Dealing with low-defect levels "When defect levels or in general, count rates, in a process become very low, … there will be very long periods of time between the occurrence of a nonconforming unit. In these situations, many samples will have zero defects and a control chart with the statistics consistently plotting at zero will be relatively uninformative. Thus, conventional c and u charts become ineffective … One way to deal with this problem is to control chart a new variable the time between successive occurrences of the counts. The time between events control chart has been very effective as a process-control procedure for processes with low-defect levels. …. constructing a time-between-events control chart is essentially equivalent to control charting an exponentially distributed variable. However the exponential distribution is highly skewed … Nelson (1994) ["A control chart for parts-per-million nonconforming items"] has suggested a solution to this problem. He suggests transforming the exponential random variable to a Weibull random variable such that the resulting Weibull distribution is well approximated by the normal distribution. If y represents the exponential random variable, the appropriate transformation is x=y 1/3.6 = y 0.2777 . One would now construct a control chart on x, assuming that x follows a normal distribution." EXAMPLE 6-6: "A chemical engineer wants to set up a control chart for monitoring the occurrence of failures of an important valve. She has decided to use the number of hours between failures as the variable to monitor. … Clearly, time between failures is not normally distributed. [… constructing a time-between-events control chart is essentially equivalent to control charting an exponentially distributed variable.] Figure 6-23 is a control chart for individuals and a moving range control chart for the transformed times between failures … Notice that the control charts indicate a state of control, implying that the failure mechanism for this valve is constant. If a process change is made that improves the failure rate (such as a different type of maintenance), then we would expect to see the time between failures get longer. …". Let the reader think about the 2009 Formula One Championship: Ferrari that got (till 15 th of May) the lowest score is last, WHILE, according to prof. and chief editor Montgomery, Ferrari should be first!!! What about the 2023 Formula One Championship? I agree with Prof. Montgomery on his statement "If a process change is made that improves the failure rate, then we would expect to see the time between failures get longer." [START_REF] Galetto | Quality in Higher Education Courses[END_REF][START_REF] Galetto | Hope for the Future: Overcoming the DEEP Ignorance on the CI (Confidence Intervals) and on the DOE (Design of Experiments[END_REF][START_REF] Dore | Introduzione al Calcolo delle Probabilità e alle sue applicazioni ingegneristiche[END_REF][START_REF] Mood | Introduction to the Theory of Statistics[END_REF][START_REF] Rao | Linear Statistical Inference and its Applications[END_REF][START_REF] Rozanov | Processus Aleatoire[END_REF][START_REF] Ryan | Statistical Methods for Quality Improvement[END_REF][START_REF] Galetto | Affidabilità Teoria e Metodi di calcolo[END_REF][START_REF] Galetto | Affidabilità Prove di affidabilità: distribuzione incognita, distribuzione esponenziale[END_REF][START_REF] Galetto | Qualità. Alcuni metodi statistici da Manager[END_REF][START_REF] Galetto | Gestione Manageriale della Affidabilità[END_REF][START_REF] Galetto | Manutenzione e Affidabilità[END_REF][START_REF] Galetto | Reliability and Maintenance, Scientific Methods, Practical Approach[END_REF][START_REF] Galetto | Reliability and Maintenance, Scientific Methods, Practical Approach[END_REF][START_REF] Galetto | Affidabilità per la manutenzione Manutenzione per la disponibilità", tab edizioni, Roma (Italy), chart procedures for reliability monitoring[END_REF][START_REF] Galetto | Statistical Process Management[END_REF], i.e., the dispersion increases!!!! Therefore, there is "no quality improvement"!!!(according to prof. and chief editor Montgomery) This statement proves that Prof. Montgomery (and his lovers, suggesting his book (as Franceschini and his co-authors are still doing, 2023!) to students) does not know the theory and does not realise that, according to his definition [«"Quality is inversely proportional to variability" with his "Note that this definition implies that if variability decreases, the quality of the product increases.»], «quality gets worse, "If a process change is made that improves the failure rate", because "the time between failures get longer."». One can easily understand if he/she reads the Galetto books and papers [START_REF] Galetto | Quality in Higher Education Courses[END_REF][START_REF] Galetto | Hope for the Future: Overcoming the DEEP Ignorance on the CI (Confidence Intervals) and on the DOE (Design of Experiments[END_REF][START_REF] Dore | Introduzione al Calcolo delle Probabilità e alle sue applicazioni ingegneristiche[END_REF][START_REF] Mood | Introduction to the Theory of Statistics[END_REF][START_REF] Rao | Linear Statistical Inference and its Applications[END_REF][START_REF] Rozanov | Processus Aleatoire[END_REF][START_REF] Ryan | Statistical Methods for Quality Improvement[END_REF][START_REF] Galetto | Affidabilità Teoria e Metodi di calcolo[END_REF][START_REF] Galetto | Affidabilità Prove di affidabilità: distribuzione incognita, distribuzione esponenziale[END_REF][START_REF] Galetto | Qualità. Alcuni metodi statistici da Manager[END_REF][START_REF] Galetto | Gestione Manageriale della Affidabilità[END_REF][START_REF] Galetto | Manutenzione e Affidabilità[END_REF][START_REF] Galetto | Reliability and Maintenance, Scientific Methods, Practical Approach[END_REF][START_REF] Galetto | Reliability and Maintenance, Scientific Methods, Practical Approach[END_REF][START_REF] Galetto | Affidabilità per la manutenzione Manutenzione per la disponibilità", tab edizioni, Roma (Italy), chart procedures for reliability monitoring[END_REF][START_REF] Galetto | Statistical Process Management[END_REF]. F. Galetto had the chance to point out this to several professors, teaching Quality related matters: they did not understand. He asked to analyse scientifically the data: they were incapable, because they did not know the theory (you can find it in Galetto) [START_REF] Galetto | Quality in Higher Education Courses[END_REF][START_REF] Galetto | Hope for the Future: Overcoming the DEEP Ignorance on the CI (Confidence Intervals) and on the DOE (Design of Experiments[END_REF][START_REF] Dore | Introduzione al Calcolo delle Probabilità e alle sue applicazioni ingegneristiche[END_REF][START_REF] Mood | Introduction to the Theory of Statistics[END_REF][START_REF] Rao | Linear Statistical Inference and its Applications[END_REF][START_REF] Rozanov | Processus Aleatoire[END_REF][START_REF] Ryan | Statistical Methods for Quality Improvement[END_REF][START_REF] Galetto | Affidabilità Teoria e Metodi di calcolo[END_REF][START_REF] Galetto | Affidabilità Prove di affidabilità: distribuzione incognita, distribuzione esponenziale[END_REF][START_REF] Galetto | Qualità. Alcuni metodi statistici da Manager[END_REF][START_REF] Galetto | Gestione Manageriale della Affidabilità[END_REF][START_REF] Galetto | Manutenzione e Affidabilità[END_REF][START_REF] Galetto | Reliability and Maintenance, Scientific Methods, Practical Approach[END_REF][START_REF] Galetto | Reliability and Maintenance, Scientific Methods, Practical Approach[END_REF][START_REF] Galetto | Affidabilità per la manutenzione Manutenzione per la disponibilità", tab edizioni, Roma (Italy), chart procedures for reliability monitoring[END_REF][START_REF] Galetto | Statistical Process Management[END_REF][START_REF] Galetto | ASSURE: Adopting Statistical Significance for Understanding Research and Engineering[END_REF][START_REF] Galetto | Six Sigma_Hoax against Quality_Professionals Ignorance and MINITAB WRONG T Charts[END_REF][START_REF] Galetto | Minitab T charts and quality decisions[END_REF][START_REF] Galetto |  Control Charts, Scientific Derivation of Control Limits and Average Run Length[END_REF][START_REF] Galetto | Quality Decisions Based on Time between Events Data Analysis[END_REF]. In F. Galetto's books and papers [START_REF] Galetto | ASSURE: Adopting Statistical Significance for Understanding Research and Engineering[END_REF][START_REF] Galetto | Six Sigma_Hoax against Quality_Professionals Ignorance and MINITAB WRONG T Charts[END_REF][START_REF] Galetto | Minitab T charts and quality decisions[END_REF][START_REF] Galetto |  Control Charts, Scientific Derivation of Control Limits and Average Run Length[END_REF][START_REF] Galetto | Quality Decisions Based on Time between Events Data Analysis[END_REF] [START_REF] Galetto | Quality in Higher Education Courses[END_REF][START_REF] Galetto | Hope for the Future: Overcoming the DEEP Ignorance on the CI (Confidence Intervals) and on the DOE (Design of Experiments[END_REF][START_REF] Dore | Introduzione al Calcolo delle Probabilità e alle sue applicazioni ingegneristiche[END_REF][START_REF] Mood | Introduction to the Theory of Statistics[END_REF][START_REF] Rao | Linear Statistical Inference and its Applications[END_REF][START_REF] Rozanov | Processus Aleatoire[END_REF][START_REF] Ryan | Statistical Methods for Quality Improvement[END_REF]) that the Range, as well, is exponentially distributed! Therefore, one can use this important fact for computing the control limits: absolutely there is no need for any transformation! One needs only "good Theory". In the following figure 15 we show the analysis of the original data, using the real distribution (the UCL is not shown): the process is "out-of-control", the opposite of the findings of prof. One can easily prove the mistake of Prof. Montgomery, if he/she reads and understands the Galetto books and papers. As a matter of fact, in Galetto books there are ideas and formulae that prove that the range (in this case) follows an exponential distribution, as well; and therefore, one finds the right formulae for the control limits.

We repeat that "I agree with Prof. Montgomery about his statement "If a process change is made that improves the failure rate, then we would expect to see the time between failures get longer."." BUT in F. Galetto books] exists?» Those were "papers or books to serious international editors that will submit them to a serious peer review before publishing it." Do you prefer the wrong solution? It's your problem, not FG! NOTICE: D. C. Montgomery and L. S. Nelson are well known to the "international scientific community", their papers passed the PRP many times [they either have been or are Editors of "scientific" magazines like Quality and Reliability Engineering International and Journal of Quality Technology]. However, as you can see, they made big mistakes; since they have "good reputation" they made and will make a lot of danger!!! That is the real problem: big errors of "well reputed" people make a lot of danger, and NOBODY, but F. Galetto, takes care of teaching the students to use their own brain in order not to be poisoned by incompetent. Di Bucchianico et al. who certainly are "better" than students at their 3rd year in University, in the paper "Monitoring infrequent failures of high-volume production processes", Quality and Reliability Engineering International, and D. C. The old three "tenors" and the new three "tenors" were WRONG even though their "papers (were sent) to serious international editors that will submit them to a serious peer review before publishing it." We outline, now, very briefly, the application of RIT to TBE (Time Between Events) Control Charts [excerpt 14]; a more expanded version can be found in [START_REF] Galetto | ASSURE: Adopting Statistical Significance for Understanding Research and Engineering[END_REF][START_REF] Galetto | Six Sigma_Hoax against Quality_Professionals Ignorance and MINITAB WRONG T Charts[END_REF][START_REF] Galetto | Minitab T charts and quality decisions[END_REF][START_REF] Galetto |  Control Charts, Scientific Derivation of Control Limits and Average Run Length[END_REF][START_REF] Galetto | Quality Decisions Based on Time between Events Data Analysis[END_REF].

Notice that the authors in the Appendix C mention the authors in the excerpt 14!

Excerpt 14. Various wrong papers (only few) on TBE Control Charts

The basic and original ideas of Shewhart on Control Charts are in [START_REF] Shewhart | Economic Control of Quality of Manufactured Products[END_REF][4][START_REF] Juran | Quality Control Handbook[END_REF][START_REF] Galetto | Quality in Higher Education Courses[END_REF][START_REF] Galetto | Hope for the Future: Overcoming the DEEP Ignorance on the CI (Confidence Intervals) and on the DOE (Design of Experiments[END_REF][START_REF] Dore | Introduzione al Calcolo delle Probabilità e alle sue applicazioni ingegneristiche[END_REF][START_REF] Mood | Introduction to the Theory of Statistics[END_REF][START_REF] Rao | Linear Statistical Inference and its Applications[END_REF][START_REF] Rozanov | Processus Aleatoire[END_REF][START_REF] Ryan | Statistical Methods for Quality Improvement[END_REF][START_REF] Galetto | Affidabilità Teoria e Metodi di calcolo[END_REF][START_REF] Galetto | Affidabilità Prove di affidabilità: distribuzione incognita, distribuzione esponenziale[END_REF][START_REF] Galetto | Qualità. Alcuni metodi statistici da Manager[END_REF][START_REF] Galetto | Gestione Manageriale della Affidabilità[END_REF][START_REF] Galetto | Manutenzione e Affidabilità[END_REF].

Since the individual valves lifetimes are few [START_REF] Galetto | Affidabilità per la manutenzione Manutenzione per la disponibilità", tab edizioni, Roma (Italy), chart procedures for reliability monitoring[END_REF] and exponentially distributed one cannot use the usual formulae for the control limits (L=Lower and U=Upper) [START_REF] Shewhart | Economic Control of Quality of Manufactured Products[END_REF][4][START_REF] Juran | Quality Control Handbook[END_REF][START_REF] Galetto | Quality in Higher Education Courses[END_REF][START_REF] Galetto | Hope for the Future: Overcoming the DEEP Ignorance on the CI (Confidence Intervals) and on the DOE (Design of Experiments[END_REF][START_REF] Dore | Introduzione al Calcolo delle Probabilità e alle sue applicazioni ingegneristiche[END_REF][START_REF] Mood | Introduction to the Theory of Statistics[END_REF][START_REF] Rao | Linear Statistical Inference and its Applications[END_REF][START_REF] Rozanov | Processus Aleatoire[END_REF][START_REF] Ryan | Statistical Methods for Quality Improvement[END_REF][START_REF] Galetto | Affidabilità Teoria e Metodi di calcolo[END_REF][START_REF] Galetto | Affidabilità Prove di affidabilità: distribuzione incognita, distribuzione esponenziale[END_REF][START_REF] Galetto | Qualità. Alcuni metodi statistici da Manager[END_REF][START_REF] Galetto | Gestione Manageriale della Affidabilità[END_REF][START_REF] Galetto | Manutenzione e Affidabilità[END_REF][START_REF] Galetto | Reliability and Maintenance, Scientific Methods, Practical Approach[END_REF][START_REF] Galetto | Reliability and Maintenance, Scientific Methods, Practical Approach[END_REF][START_REF] Galetto | Affidabilità per la manutenzione Manutenzione per la disponibilità", tab edizioni, Roma (Italy), chart procedures for reliability monitoring[END_REF][START_REF] Galetto | Statistical Process Management[END_REF] 𝑥 𝐴 𝑥 𝑥 𝐴 Using either Minitab 19&20&21, SixPack or JMP the authors of Excerpt 14 "for T Charts" would find the process "In Control (IC)"; actually, the process is "Out Control (OOC)". We suggest reading [START_REF] Shewhart | Economic Control of Quality of Manufactured Products[END_REF][4][START_REF] Juran | Quality Control Handbook[END_REF][START_REF] Galetto | Quality in Higher Education Courses[END_REF][START_REF] Galetto | Hope for the Future: Overcoming the DEEP Ignorance on the CI (Confidence Intervals) and on the DOE (Design of Experiments[END_REF][START_REF] Dore | Introduzione al Calcolo delle Probabilità e alle sue applicazioni ingegneristiche[END_REF][START_REF] Mood | Introduction to the Theory of Statistics[END_REF][START_REF] Rao | Linear Statistical Inference and its Applications[END_REF][START_REF] Rozanov | Processus Aleatoire[END_REF][START_REF] Ryan | Statistical Methods for Quality Improvement[END_REF][START_REF] Galetto | Affidabilità Teoria e Metodi di calcolo[END_REF][START_REF] Galetto | Affidabilità Prove di affidabilità: distribuzione incognita, distribuzione esponenziale[END_REF][START_REF] Galetto | Qualità. Alcuni metodi statistici da Manager[END_REF][START_REF] Galetto | Gestione Manageriale della Affidabilità[END_REF][START_REF] Galetto | Manutenzione e Affidabilità[END_REF][START_REF] Galetto | Reliability and Maintenance, Scientific Methods, Practical Approach[END_REF][START_REF] Galetto | Reliability and Maintenance, Scientific Methods, Practical Approach[END_REF][START_REF] Galetto | Affidabilità per la manutenzione Manutenzione per la disponibilità", tab edizioni, Roma (Italy), chart procedures for reliability monitoring[END_REF][START_REF] Galetto | Statistical Process Management[END_REF] to understand the statistical methods involved. According to figure 16 the process is "In Control (IC)". However, if we compute the correct control limits with RIT the process is actually "Out Control (OOC)". For 5 years F. Galetto have been informing Minitab of the problem: wrong T Charts! For 5 years Minitab did not take any Corrective Action! Huge costs of DIS-quality applications/decisions by Minitab Clients, caused by Minitab wrong methods. See the figs. [START_REF] Galetto | Gestione Manageriale della Affidabilità[END_REF] and 17. To find the right solution, we have only to write the fundamental system of integral equations for the reliability tests, whose duration is 0 -----t, where t j are the times of the failures [t 0 =0 is the start of the test and t is the end of the test] At the end of the reliability test, at time t, we know the instants of the failures t j of the empirical sample D=t 1 , t 2 , …, t g-1 , t g , t; t g is the last failure. If we want to estimate the failure rate , from the equations we compute the determinant of the integral system (written in matrix form) detB(s|r) [that depends on the parameter ]. In the case of a reliability test for estimating the failure rate , we have 𝑟 , where 

 / ) 1 ln( 1 ) ( % % x B x B R x x      
𝑛 is the "Total Time on Test" generated by n items tested until the g th failure.

At the end of the reliability test, at time t the integral equations are constrained by D (the empirical sample) [START_REF] Galetto | Affidabilità Teoria e Metodi di calcolo[END_REF][START_REF] Galetto | Affidabilità Prove di affidabilità: distribuzione incognita, distribuzione esponenziale[END_REF][START_REF] Galetto | Qualità. Alcuni metodi statistici da Manager[END_REF][START_REF] Galetto | Gestione Manageriale della Affidabilità[END_REF][START_REF] Galetto | Manutenzione e Affidabilità[END_REF][START_REF] Galetto | Reliability and Maintenance, Scientific Methods, Practical Approach[END_REF][START_REF] Galetto | Reliability and Maintenance, Scientific Methods, Practical Approach[END_REF][START_REF] Galetto | Affidabilità per la manutenzione Manutenzione per la disponibilità", tab edizioni, Roma (Italy), chart procedures for reliability monitoring[END_REF][START_REF] Galetto | Statistical Process Management[END_REF]; if we want that our sample has the maximum probability, given the constraint D, we get the equation . This is exactly the same equation we can get with the Maximum Likelihood Method (MLM). [START_REF] Galetto | Affidabilità Teoria e Metodi di calcolo[END_REF][START_REF] Galetto | Affidabilità Prove di affidabilità: distribuzione incognita, distribuzione esponenziale[END_REF][START_REF] Galetto | Qualità. Alcuni metodi statistici da Manager[END_REF][START_REF] Galetto | Gestione Manageriale della Affidabilità[END_REF][START_REF] Galetto | Manutenzione e Affidabilità[END_REF][START_REF] Galetto | Reliability and Maintenance, Scientific Methods, Practical Approach[END_REF][START_REF] Galetto | Reliability and Maintenance, Scientific Methods, Practical Approach[END_REF][START_REF] Galetto | Affidabilità per la manutenzione Manutenzione per la disponibilità", tab edizioni, Roma (Italy), chart procedures for reliability monitoring[END_REF][START_REF] Galetto | Statistical Process Management[END_REF] Consider a "n items truncated test, at time t, with replacement of the units failed". We estimate the constant failure rate  by the ratio «number of failures»/«total time on test nt (in this case)» g/ . If G(t) is the RV "number of failures during the truncated test with replacement" the estimator of  is the RV (efficient estimator). The estimator of =1/ in censored reliability tests (censored) at number of failures g* (stated before starting the test) is * , the ratio of the RV "total time on test T(t) and the number of failures g*, fixed in advance" (efficient estimator). The Associated System to the Reliability Test has g*+1 states: 0, 1, …, g*-1 are the Up-states, while g* is the Down-state. The Confidence Interval (symmetric) for the parameter  [which is the MTTF of any unit] can be obtained by solving the two equations, with  unknown and t O the "known" observed Total Time on Test , whose solution [with Confidence Level CL=1-] are the quantities  L and  U of the relations 𝑛 . The result with the wrong use of the Exponential distribution, by Minitab, is in fig. 16. Notice the fig. 17 is taken from a presentation of a paper by the author in 2010 [START_REF] Galetto | The Pentalogy Beyond, 9 th Conf. on TQM for HEI[END_REF]: an incompetent professor who did not know the reliability theory gave the same WRONG formulae used by Minitab for the Control Limits of Individual Control Charts (see fig. 17). 

Now we see how RIT solves the Montgomery case (TBE Control Charts).

The n=g*=20 lifetimes can be considered as the "transition times" (failure times, exponentially distributed) between states of a stand-by system of 20 units: the Up-states are 0, 1, …, 19, and 20 (g*) is the Down-state; t i is the "time to failure" from state i-1 to state i. The reliability R 0 (t|) [ 

is a fast-food restaurant serving hamburgers among a few other items. The restaurant claims that the average fat content in the hamburgers is 15 grams. 3.1 Define Phase A few of the customers complained to the operations manager recently that the fat content in the hamburgers appeared to be higher than the restaurant's claim of 15 grams. The operations manager wishes to use 95% confidence intervals to verify whether the restaurant's claim of 15 grams (average) of fat in the hamburgers is correct. He also wishes to verify his assumption that the standard deviation of the fat content is less than 1 gram. 3.2 Measure Phase

The operations manager randomly selects 20 hamburgers and measures the fat content (in grams) in each of them as follows: 15.5, 12.3, 15.4, 16.5, 15.9, 17.1, 16.9, 14.3, 19.1, 18.2, 18.5, 16.3, 20.0, 19.0, 15.6, 13.5, 14.0, 16.5, 19.0, and 18.6. Open the CHAPTER_3_BEFORE.MTW worksheet that has the above data (the worksheet is available at the publisher's website). Before constructing a confidence interval for the above data, it is important to check whether the data are in statistical control. Because each number is for one hamburger, the appropriate set of control charts is I-MR (individual and moving range) charts. Figure 3.1 shows how to select I-MR charts in Minitab®. The I-MR charts shown in Figure 3.3 will be the result. As is evident, the data are in statistical process control. Now that the data are in statistical control, the operations manager wishes to construct the 95% confidence interval for the mean of fat content….. Notice that the population mean is estimated to be between 15.625 grams and 17.595 grams. The entire confidence interval (15.625, 17.595) is greater than the claim of 15 grams; therefore the operations manager considers this a serious issue…. The operations manager standardizes the process so that the use of oil on the three different grills is controlled. An automatic machine is bought and installed to dispense oil on a grill each time a hamburger is made. In order to check whether the process has really improved, the operations manager randomly selects 20 hamburgers and measures the fat content (in grams) in each of them as follows: 14.9, 15.0, 15.4, 15.3, 15.2, 15.1, 14.9, 14.8, 15.6, 14.5, 15.3, 15.8, 15.0, 15.0, 14.3, 15.3, 15.2, 14.7, 15.1, and 14. 

Define Phase The quality department has been asked by the administration to reduce the patient waiting time. To this end, the quality department brainstorms and identifies the following two factors that they believe might have an effect on the patient waiting time:

-Location (Quickix has two locations: Copley and Kenmore.) -Service type (Quickix serves in three areas: internal medicine, paediatrics, dermatology.) The problem statement is "to reduce the patient waiting time". Our analysis with RIT is more powerful, as you can see in the figure 21; the first 12 data are for Copley, the others for Kenmore. It is clear that the process is completely OOC: significant differences between Locations and between Type of Services. The best situation is for the data below the LCL (Kenmore Dermatology is the best department). OOC depends on trends, upward and downward.

Measure Phase For a preliminary process analysis, the quality department collects data (waiting time in minutes) for a random sample of four patients for each combination of location and service type, as shown in Table 10.1. The quality team plots multivariate charts to verify whether waiting time indeed depends on location and service type, and also whether there is any interaction between location and service type.»

So, we see that the use of the appropriate distribution is very useful to show what needs to be improved.

See the articles [START_REF] Galetto | ASSURE: Adopting Statistical Significance for Understanding Research and Engineering[END_REF][START_REF] Galetto | Six Sigma_Hoax against Quality_Professionals Ignorance and MINITAB WRONG T Charts[END_REF][START_REF] Galetto | Minitab T charts and quality decisions[END_REF][START_REF] Galetto |  Control Charts, Scientific Derivation of Control Limits and Average Run Length[END_REF][START_REF] Galetto | Quality Decisions Based on Time between Events Data Analysis[END_REF] for other cases. Again, wrong methods generate huge costs for Companies.

Control Charts and an application of Confidence Intervals found in a paper of the magazine Total Quality Management

We showed various wrong ideas contained in papers published in Good and Reputed Journals.

Here is another case, by an author we already met! According to prof. F. Franceschini, papers published in Quality Magazines (Good and Reputed Journals) are, by definition, good papers: ACTUALLY, many times that is not true. All the papers considered by Fausto Galetto were found by chance while looking for other papers for other ideas. Let's, again, stand-back a bit and meditate, starting from a managerial point of view, using published documents (found in magazines used by managers and professionals, and suggested to students), and analysing them from the point of view of the QUALITY PRINCIPLES. Let's see the paper (mentioned above) "Learning curves and p-charts for a preliminary estimation of asymptotic performances of a manufacturing process" [published in the magazine Total Quality Management Franceschini F. ( 2002 

Reliability Integral Theory and the Duane method

During product development any company needs to assess if the Quality Goals set for the product are achieved or not. Some Companies, using ideas by their consultants, do that with the "Duane method". We found this method in the software Minitab 19&20&21. They say:

Excerpt 17. From Minitab Advertising

Consider the following data, provided in Minitab, related to "repairable air-conditioners" (see table V). The analysis we can get, from Minitab, is a graphical picture of the data (table V). Minitab computes the M(t) function, the mean number of failures up to time t, due to the 13 repairable systems: M(t)=E[N(t)]. See the figures 22, 23. The figure 24 is the Duane Model!!! Compare the figures 23 [the M(t)] and 24 [the "cumulative failure rate"]; how it is related to "our" failure rate, as defined in our theory? Think about that ... A. MINITAB does not provide any "theory" to interpret the results; we have only the Notice that the (Minitab) CI (Confidence Interval) of  is 0.984256 -------1.24738, with CL=95%, using the "Normal Distribution" [sic!]! Then the function M(t) is linear, with CL=95%; the air-conditioners do not age: any difference d i,j =t i,j+1 -t i,j is exponentially distributed, for each i system. We can analyse this point in two ways: a) considering the data t i,j that are exponentially distributed, b) considering the differences d i,j that are exponentially distributed. See the two cases a) and b). We get the figures 25 and 26.

Both the cases a) and b) do not conform with the estimated =1.10803. From figure 26 we get a "combined shape parameter"  comb =1.532, with no "numerical" information for the CI of  comb . Obviously, with CL=95%,  comb : estimates are different ( comb =1.532  0.98426 -------1.24738)! From figure 25 we get a "shape parameter of the differences"  diff =0.9418, with no "numerical" information for the CI of  diff . Obviously, with CL=95%,  diff : estimates are different ( diff =0.9418  0.98426 -------1.24738)! With Minitab we do not have any way to understand if the air-conditioners are aging or not, because we do not know the "theory" behind their analysis of the data of the repairable systems: this is very dangerous and costing. We need a Theory (sound): we use RIT. Since after failure and repair there is no renewal, the failure rate of any item does not change due to the repair (BAO, Bad As Old hypothesis), that is, for any item "i" and its failures j and j+1, the kernels are , with =shape parameter and =scale parameter (fig. 22). The transition diagram of any "i" repairable unit is in figure 27 [START_REF] Galetto | Qualità. Alcuni metodi statistici da Manager[END_REF][START_REF] Galetto | Gestione Manageriale della Affidabilità[END_REF][START_REF] Galetto | Manutenzione e Affidabilità[END_REF][START_REF] Galetto | Reliability and Maintenance, Scientific Methods, Practical Approach[END_REF][START_REF] Galetto | Reliability and Maintenance, Scientific Methods, Practical Approach[END_REF][START_REF] Galetto | Affidabilità per la manutenzione Manutenzione per la disponibilità", tab edizioni, Roma (Italy), chart procedures for reliability monitoring[END_REF] The fundamental system (integral equations) for reliability tests (duration 0 -----t) [t 0 =0 is the start of the test and t is the end of the test], with t j times of failures is At the end t of the reliability test, we know the empirical sample D=t 1 , t 2 , …, t g-1 , t g , t; t g is the last failure. To estimate the parameters  and , from the equations we compute the determinant of the integral system (in matrix form) detB(s|r) [depending on  and ]. We have, for the system 1, (identical to the Likelihood), with failures time t 1,j

 

The values maximising   , for the item 1, are and Similar results are found for all the 13, identical and repaired, air conditioners. Same results can be found with the MLM. From the reliability system of 13 items, we get the parameters  all and  all : and The CI of  all is 0.858 -------1.121, with CL=95%. Notice:  all =0.99 is slightly in the (Minitab) CI of  (0.984256 -------1.24738, with CL=95%), AND the (Minitab) =1.10803 is slightly in the CI of  all (0.858 -------1.121, with CL=95%). The contrary would happen by choosing CL=90%! We cannot have "enough confidence" that the (Minitab) =1.10803 AND  all =0.99 are "equivalent"! The figures [START_REF] Galetto | Quality and Control Carts: Managerial assessment during Product Development and Production Process[END_REF] 

( / )

 For the Weibull distribution, h(t)=(/)(t/) -1 and MTBF=1/h(t)=t 1-   /, with both =1- and MTBF 0 /t 0 1- =constant. The position MTBF=1/h(t) is absolute NONSENSE, as shown before and in [START_REF] Galetto | Qualità. Alcuni metodi statistici da Manager[END_REF][START_REF] Galetto | Gestione Manageriale della Affidabilità[END_REF][START_REF] Galetto | Manutenzione e Affidabilità[END_REF][START_REF] Galetto | Reliability and Maintenance, Scientific Methods, Practical Approach[END_REF][START_REF] Galetto | Reliability and Maintenance, Scientific Methods, Practical Approach[END_REF][START_REF] Galetto | Affidabilità per la manutenzione Manutenzione per la disponibilità", tab edizioni, Roma (Italy), chart procedures for reliability monitoring[END_REF]. The use of the so-called "Duane method" entails wrong decisions by any company and hence costs.

DOE and the magazines "Quality Progress", "Quality Engineering", "Quality and Reliability Engineering International" and "Solid State Technology"

Since Quality is importantly dealt during the development cycle, several companies carry out several tests, either on performances or on reliability. Reliability test data can be analysed with RIT [START_REF] Galetto | Qualità. Alcuni metodi statistici da Manager[END_REF][START_REF] Galetto | Gestione Manageriale della Affidabilità[END_REF][START_REF] Galetto | Manutenzione e Affidabilità[END_REF][START_REF] Galetto | Reliability and Maintenance, Scientific Methods, Practical Approach[END_REF][START_REF] Galetto | Reliability and Maintenance, Scientific Methods, Practical Approach[END_REF][START_REF] Galetto | Affidabilità per la manutenzione Manutenzione per la disponibilità", tab edizioni, Roma (Italy), chart procedures for reliability monitoring[END_REF]. Other tests can be designed and analysed by DOE (Design Of Experiments) [START_REF] Galetto | Design Of Experiments and Decisions, Scientific Methods, Practical Approach[END_REF][START_REF] Galetto | Quality and Quality Function Deployment, a Scientific Analysis[END_REF][START_REF] Galetto | The Six Sigma HOAX versus the versus the Golden Integral Quality Approach LEGACY[END_REF]. We mention here the data of three cases [the triptych], because they have the same "Taguchian" drawbacks:

1. Byrne D, Taguchi, S. (1987), "Taguchi's Approach to Parameter Design, Quality Progress (December)", 2. Sarin S. (1997), "Teaching Taguchi's Approach to Parameter Design, Quality Progress (May)", Yin G.Z., Jillie D.W. (1987), "Orthogonal Design for Process Optimisation and its Application in Plasma Etching, Solid State Technology, (may 87)". 3. Many others you can find in books related to "Six Sigma" [named by F. Galetto "SeiSigM(on)a"]. There are quite many cases like these three (and in the Six Sigma books), with the same errors, published in books and "Scientific Journals", "Peer Reviewed" by Referees of the "International Scientific Community"!!! According to professor D. C. Montgomery, "in the early 1980s, professor G. Taguchi introduced his approach to using experimental design ...". 

E 1 1 1 1 -1 -1 -1 -1 E -1 -1 1 1 A= Paper weight F 1 1 -1 -1 1 1 -1 -1 F -1 1 -1 1 B= Design G -1 1 -1 1 -1 1 -1 1 G -1 1
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Table VI The triptych of "Taguchian" L9 Orthogonal Arrays, with the same "Taguchian" drawbacks interactions A*G, D*E, D*F between some controlled factors and the noise factors E, F, G are more important than the controlled factors A, B, C, D: therefore it is better to act as Rational Managers with the FAUSTA VIA (the profitable route to Quality). Using Logic, a Rational Manager is not dazzled by "the robust design methodology, following the modern Total Quality philosophy, ... (where) Taguchi proposes to use different types of response, characterised by great simplicity ... today possible even for inexperienced people thanks to the diffusion of advanced statistical software ...". In the same paper the problem of the alias structure is hoaxed-missed again! The entanglement can be found by the G-method. Unfortunately, at least 90% of the papers on application of TM do not provide you with the alias structure. This attitude, unfortunately, cheats people and robs them of their right to know. If skilful people slip into such pitfalls what can you expect from unskilled managers who act like "tamed monkeys monkeying their incompetent consultants and teachers"? [START_REF] Galetto | Qualità. Alcuni metodi statistici da Manager[END_REF][START_REF] Galetto | Quality of Quality Methods is important[END_REF][START_REF] Galetto | Design Of Experiments and Decisions, Scientific Methods, Practical Approach[END_REF][START_REF] Galetto | Quality and Quality Function Deployment, a Scientific Analysis[END_REF][START_REF] Galetto | The Six Sigma HOAX versus the versus the Golden Integral Quality Approach LEGACY[END_REF] We cannot mention here all the wrong Taguchi applications that have been carried out since then: let's content ourselves of the few (out of the many) cases reported in the references. From the previous case, and the other many wrong that you can find in the literature, it is evident that a lot of disquality was generated and a huge amount of money was wasted. Were they unfortunate? Absolutely not, they were a-scientific. Does Taguchi Method work??? NO, it is really robust in FAILURE!!! "Signal/Noise ratios" used in connection with the so called Robust Design are nonsense from a scientific point of view: these are multifunctional transformations of the data, and at the end the transformed data must be normally distributed if, logically, the F ratio resulting from ANOVA and shown in the "Quality Engineering using Robust Design" books should have any statistical sense). All the cases F. Galetto had the opportunity to analyse show that facts and figures are useless, if not dangerous, without a SOUND theory. (F. Galetto). It is silly saying: "I was in Japan, and I learned: data are important; I speak with facts and figures". Interactions are really very important, according to the fundamental principle F1 of GIQA [START_REF] Galetto | Qualità. Alcuni metodi statistici da Manager[END_REF][START_REF] Galetto | Quality of Quality Methods is important[END_REF][START_REF] Galetto | Design Of Experiments and Decisions, Scientific Methods, Practical Approach[END_REF][START_REF] Galetto | Quality and Quality Function Deployment, a Scientific Analysis[END_REF][START_REF] Galetto | The Six Sigma HOAX versus the versus the Golden Integral Quality Approach LEGACY[END_REF]. Managers must learn Logic, DOE, and Statistical Thinking to make good decisions. Quality is number one Management goal, not only for product and services, but for Quality methods as well. [START_REF] Galetto | Qualità. Alcuni metodi statistici da Manager[END_REF][START_REF] Galetto | Quality of Quality Methods is important[END_REF][START_REF] Galetto | Design Of Experiments and Decisions, Scientific Methods, Practical Approach[END_REF][START_REF] Galetto | Quality and Quality Function Deployment, a Scientific Analysis[END_REF][START_REF] Galetto | The Six Sigma HOAX versus the versus the Golden Integral Quality Approach LEGACY[END_REF] We saw that the "best technical paper" of Byrne-Taguchi, was not good: they missed the optimum point. What is the advantage to students, to Companies, to our Society if wrong teaching is provided by Universities? The story of the "top-right" case of the triptych is very interesting, as well. F. Galetto got it from a student of him ("ERASMUS" from Portugal), who, with his professor, made a first analysis (in Portugal) and did not find how wrong was the professor Sarin, "ASQC certified quality auditor"!!! S. Sarin writes: "There is an exercise that instructors can use to illustrate Taguchi's approach. The application -designing and building paper airplanes-is generic enough to be useful in any class in any discipline. The only prerequisite is knowledge of basic statistics. … Before students conduct the experiment, however, the instructor has to provide a background in the Taguchi approach. …. The process of selecting a product's important parameters is called parameter design [there the earlier case Byrne D, Taguchi, S. (1987), Taguchi's Approach to Parameter Design, Quality Progress (December) is referenced]. … Parameter design involves assigning controllable factors to an inner array and the uncontrollable factors to an outer array. … Taguchi's Approach is driven by practicality. ….The response being studied is the distance travelled (in inches) …. Averages and signal-to-noise ratios are used … The desired outcome is the maximum distance travelled by the airplane. … The factors that the students decided were under the airplane designer's control were A, B, C, D ……. were NOT under the airplane designer's control were E, F, G. … L4 orthogonal array was used to denote the noise factors. … L9 orthogonal array was used for the controllable factors. The students built 9 planes … each of the 9 planes was launched 4 times … a total of 36 experimental runs were conducted … by the same person …. In the Taguchi approach the S/N ratio is defined as S/N=log 10 [(1/y 2 )/n] … n=4 … The results are presented graphically … The students' evaluation of these figures shed light on the proper setting for the four controllable factors: A 3 , B 1 , C 2 , D 3 . … Learning about the Taguchi approach discourages reliance on the goalpost mentality. Instead, students learn to use classic DOE techniques to find ways to reduce the variability in the performance of a product when it is in the customers' hands. It is this measure of quality that ultimately determines customer satisfaction." Some immediate comments are in order: 1 st it is interesting that, in 1997, inches were used and not the units of the International System of Units! 2 nd S/N ratio is defined as S/N=-log 10 [(1/y 2 )/n]; if you use this formula you find the data SN_G (table V),

and not SN 3 rd The desired outcome is the maximum distance travelled by the airplane or reduce the variability? 4 th to find the optimum [maximum distance] shall one use results presented graphically or ANOVA? 5 th the appropriate setting for the four controllable factors: A 3 , B 2 , C 2 , D 3 was not tested: how much is the optimum? 6 th since the DOE is a "fractional factorial", what about the interactions? 7 th since the S/N ratio is used, what about the LOST degrees of freedom? 8 th S/N ratio is defined as S/N = -10* log 10 [(1/y 2 )/n] by G. Taguchi in order to use "decibels" 9 th teaching errors is helpful? To whom? To students? To their parents? To Companies? To the Society? Let's now see the scientific analysis. [START_REF] Galetto | Qualità. Alcuni metodi statistici da Manager[END_REF][START_REF] Galetto | Quality of Quality Methods is important[END_REF][START_REF] Galetto | Design Of Experiments and Decisions, Scientific Methods, Practical Approach[END_REF][START_REF] Galetto | Quality and Quality Function Deployment, a Scientific Analysis[END_REF][START_REF] Galetto | The Six Sigma HOAX versus the versus the Golden Integral Quality Approach LEGACY[END_REF] Let's first use the S/N as given by Sarin. If one considers that he has only 9 degrees of freedom, he knows that he can estimate only 9 parameters: one is the mean, and 8 df are attributable either to any two factors [4 df] and their interaction [4 df] or to all four factors [8 df]. It is easily seen that we need the "residual" for significance estimation; using the two lowest values of the ANOVA tables, one can see that factors and interactions are significant: not neglecting the interaction, with this information one can estimate the optimum, which is A 3 , B 2 , C 1 , D 1 (Taguchi notation), three different levels from those found by Sarin. Sarin and his students did not predict either the estimate of the "distance travelled" or the variability estimate of the "distance travelled" at A 3 , B 2 , C 1 , D 1 (the mean square root s=53.16, computed by Galetto) Notice: The desired outcome is the maximum distance travelled by the airplane. …… The results are presented graphically … The students' evaluation of these figures shed light on the appropriate setting for the four controllable factors: A 3 , B 1 , C 2 , D 3 . The maximum distance found by Sarin (and is students) is only 67.8% of the "real" maximum distance. It is easily seen that we need the "residual" for significance estimation; using the right estimation (by the G-Method) of the ANOVA, due to the "Entanglement" which is an "equivalence relation", in a logical sense and the ALIAS structure (the symbol @ stands for "equivalent to"), neglected by all professors ...:

(A+B) @ C*D@...

(A+C) @ B*D@...

(A+D) @ B*C@...

(B+C) @

A*D@...

(B+D) @

A*C@...

(C+D) @

A*B@... one can see that factors and interactions are significant: not neglecting the interaction (see table IV), with this information one can estimate the optimum, which is A 3 , B 3 , C 2 , D 1 (Taguchi notation), two different levels form those found by Sarin. Galetto predicted both the estimate of the "distance travelled" and the variability estimate of the "distance travelled" at A 3 , B 3 , C 2 , D 1 (the mean square root s= 53,45, not significantly different from the one of Sarin) WE MUST conclude that the analysis carried out at North Carolina Technical State University, by Sarin, an ASQC certified quality auditor, who praised the paper " Byrne D, Taguchi, S. (1987), Taguchi's Approach to Parameter Design, Quality Progress (December)" [considered as "best technical paper" by ASQC, in 1986 ASQC Conference] and published in the Journal Quality Progress (May 1997) ["advancing business excellence" this is the advert] was wrong; both papers were "peer reviewed" by members of "international scientific community": therefore, by definition, they were good, are good and will be good!!! Wrong statements are scientific, according to the Peer Reviewers: proof that wrong statements are wrong is not scientific, according to the Peer Reviewers!!! This case is similar to the one dealt by "Teaching the Taguchi method to industrial engineers" [vol. 50, 141-149, MCB University Press, Fijiu Antony, Fijiu Antony F. (2001)] about a "paper helicopter". F. Galetto had the paper from another student of him (again, from Portugal); obviously, Phadke and Taguchi books are in the references of the paper. The design considers 4 factors A, B, C, D, as inner factors, at 2 levels, and 2 factors E, F, as outer factors (at 2 levels, as well). Two replications were carried out for each state. The table IV shows the "test states" [using the Yates notation for the inner factors] the collected data and the ANOVA of the SN with the Aliases; the authors did not provide the Alias Structure. The analysis is from F. Galetto; since the 32 data are "reduced" to 16, losing 16 degrees of freedom, we are forced to use the two lowest interactions as residual.

To any attentive scholar is evident that several interactions are significant! Therefore, the optimum can be quite different if you use them or not. [START_REF] Galetto | Qualità. Alcuni metodi statistici da Manager[END_REF][START_REF] Galetto | Quality of Quality Methods is important[END_REF][START_REF] Galetto | Design Of Experiments and Decisions, Scientific Methods, Practical Approach[END_REF][START_REF] Galetto | Quality and Quality Function Deployment, a Scientific Analysis[END_REF][START_REF] Galetto | The Six Sigma HOAX versus the versus the Golden Integral Quality Approach LEGACY[END_REF] The statement of a referee to F. Galetto "… is of no interest and has no relevance in the topic of quality in education." is proper or not? Errors are appropriate to students. [START_REF] Galetto | Qualità. Alcuni metodi statistici da Manager[END_REF][START_REF] Galetto | Quality of Quality Methods is important[END_REF][START_REF] Galetto | Design Of Experiments and Decisions, Scientific Methods, Practical Approach[END_REF][START_REF] Galetto | Quality and Quality Function Deployment, a Scientific Analysis[END_REF][START_REF] Galetto | The Six Sigma HOAX versus the versus the Golden Integral Quality Approach LEGACY[END_REF] F. Galetto thinks that all the cases presented in the pentalogy have great "relevance in the topic of quality in education ": imagine how many students learned wrong ideas and methods (the cases in the pentalogy are only few out of the many F. Galetto can show). [START_REF] Galetto | Qualità. Alcuni metodi statistici da Manager[END_REF][START_REF] Galetto | Quality of Quality Methods is important[END_REF][START_REF] Galetto | Design Of Experiments and Decisions, Scientific Methods, Practical Approach[END_REF][START_REF] Galetto | Quality and Quality Function Deployment, a Scientific Analysis[END_REF][START_REF] Galetto | The Six Sigma HOAX versus the versus the Golden Integral Quality Approach LEGACY[END_REF] The Case "Plasma Etching" of Yin G.Z., Jillie D.W was presented in the paper "Orthogonal Design for Process Optimisation and its Application in Plasma Etching, Solid State Technology, (may 87)": see the bottom of table IV (of the triptych): looking at the data we realise we have 2 df (degrees of freedom) left for the Residual (experimental error) and therefore we can evaluate significance either of the factors or of the interactions; then we can be confident that the process optimisation can be achieved. We realise, as well, that the actual experiment was a 3 4-2 design (fractional design, with 3 replicates of state 1) in the controlled factors A', B', C', D'; the actual experiment has an ALIAS Structure, forgotten by Yin and Jillie, similar to the previous two cases (really it is more complicate). The authors do not supply the "alias structure", as always do the "Taguchi lovers". If they had used the G-method [START_REF] Galetto | Qualità. Alcuni metodi statistici da Manager[END_REF][START_REF] Galetto | Quality of Quality Methods is important[END_REF][START_REF] Galetto | Design Of Experiments and Decisions, Scientific Methods, Practical Approach[END_REF][START_REF] Galetto | Quality and Quality Function Deployment, a Scientific Analysis[END_REF][START_REF] Galetto | The Six Sigma HOAX versus the versus the Golden Integral Quality Approach LEGACY[END_REF] they would had found that every factor is "entangled" with various interactions (we use the symbol & for the "entanglement relation" and ... It important to show that the process optimisation (problem of the triptych) was dealt in Montgomery's book; he wrote (in the example 11-4, page 545):"An article in Solid State Technology ("Orthogonal Design for Process Optimisation and its Application in Plasma Etching", May 1987, pp. 127-132) describes the application of factorial design in developing a nitride etch process on a single-wafer plasma etcher. ... we will concentrate on etch rate for silicon nitride. We will use a single replicate of a 2 4 design to investigate this process. Since it is unlikely that the three-factor and four-factor interactions are significant, we will plan to combine them as an estimate of error." It is nonsense!!! This is in line with the following: «In a Conference (99) a session chairman on Quality Methods stated that "in his experience, interaction is less probable than factors"»!!! It is nonsense!!! The ACTUAL experimental design is a "fractional factorial 3 4-2 design" in the controlled factors A, B, C, D. Therefore, there is "Entanglement" which is an "equivalence relation", in a logical sense. More precisely, there is also the ALIAS structure (the symbol @ stands for "equivalent to"), neglected by all professors ...:

(A'+B') @ C'*D'@... (A'+C') @ B'*D'@... (A'+D') @ B'*C'@...

(B'+C') @

A'*D'@...

(B'+D') @

A'*C'@...

(C'+D') @

A'*B'@... This means that changing "additively" any two factors is exactly the same as changing "interactively" the other two factors and .... Consequently, you cannot choose the best levels of factors as though they were independent, "a magic feature of Taguchi orthogonal arrays". You can show all that using the G-Method [Galetto from 1977 …]; in F. Galetto book it is mentioned a method that allows you to find the bias of the estimate of the parameters of a "reduced model"; the same idea can be used for finding the alias structure. Consider the table VII. To any attentive scholar a question arises: "Was the actual experiment either a 3 4-2 design (fractional design, with 3 replicates of state 1) or a single replicate of a 2 4 design?" Obviously the optimisation would be different from two different designs. The attentive scholar looks at the data and compares them, as in table VI (note the data in the same rows: you see the same "response" for completely different tests!!! What is the probability that this happens?) Neglecting the interactions, as it is usually done by "Taguchians", from HIS DATA (false data, left of table VII;) Montgomery finds and writes that "clearly, the main effects of A and D and the AD interaction are significant ...". Besides lying on data Montgomery makes a "strange" analysis of the data. For the false data (left of table X) one finds that all factors (but B) and all 2 nd order interactions (ABC, ABD, ACD, BCD) and the 3 rd order interaction ABCD are significant!!! Moreover, the interaction ABCD is more important than factors B and C. (see "paper helicopter" …) Using the G-Method [where G stands for Galileo, Gedanken, Gauss-Markov, Good, Golden, …….] one can find through ANOVA [using 2 interactions and factor B (not significant) as the Residual Error estimate], that the analysis of the actual data provides a very different picture of the significance of factors and interactions for the etching process: all factors and all interactions. In many cases interactions are important [START_REF] Galetto | Qualità. Alcuni metodi statistici da Manager[END_REF][START_REF] Galetto | Quality of Quality Methods is important[END_REF][START_REF] Galetto | Design Of Experiments and Decisions, Scientific Methods, Practical Approach[END_REF][START_REF] Galetto | Quality and Quality Function Deployment, a Scientific Analysis[END_REF][START_REF] Galetto | The Six Sigma HOAX versus the versus the Golden Integral Quality Approach LEGACY[END_REF]; therefore it is quite non-managerial pretending, before any test, to say (Taguchi) "... when there is interaction, it is because insufficient research has been done on the characteristic values.", or to say, after a test (Phadke), "... if we observe that for a particular objective function the interactions among the control factors are strong, we should look for the possibility that the objective function may have been selected incorrectly".

Phadke and Taguchi books are in the references of the paper "Improvement of a dimensional measurement process using Taguchi robust designs" [Quality Engineering, Lin C., Hong C., Lai J. (1997)] where they say "The L9 (3 4 ) orthogonal array was chosen for this study because it matches the requirements of four control factors, each at three levels." Notice L9 (3 4 )… The authors do not supply the "alias structure", as always do the "Taguchi lovers". If they had used the G-method … Did all these authors, professors, referees, and editors (members of "international scientific community") act scientifically and comply with ISO 9001 Standard (Preventive Actions and Corrective Actions)? Other cases are in the original parts of the Pentalogy. They were not sent to any magazine, because F. Galetto had no hope that they would be published….. Only the incompetent "Peer Reviewers" of the magazines "Quality Progress", "Quality Engineering" and "Quality and Reliability Engineering International", "Solid State Technology" do not understand that. See the figures 2 and 3. Only incompetent managers can use the wrong Taguchi Methods and only incompetent professors can teach the wrong Taguchi Methods… See the figures 2 and 3. What is the readers conclusion by seeing that "managers use the wrong Taguchi Methods and professors teach the wrong Taguchi Methods." ? They are incompetent! See the figures 2 and 3.

Conclusion

The basics of RIT fill the gap existing in the concepts and methods about RAMS and other Statistical Applications. A lot of definitions in various books (fig. 1) lack scientificity: all those definitions do consider "the period of time intended" BUT do not consider that "the interval 0 ----t MUST be the period of time intended". You hardly find the definition of Interval Reliability R(t|s). The correct definitions are in [START_REF] Galetto | Affidabilità Teoria e Metodi di calcolo[END_REF][START_REF] Galetto | Affidabilità Prove di affidabilità: distribuzione incognita, distribuzione esponenziale[END_REF][START_REF] Galetto | Qualità. Alcuni metodi statistici da Manager[END_REF][START_REF] Galetto | Gestione Manageriale della Affidabilità[END_REF][START_REF] Galetto | Manutenzione e Affidabilità[END_REF][START_REF] Galetto | Reliability and Maintenance, Scientific Methods, Practical Approach[END_REF][START_REF] Galetto | Reliability and Maintenance, Scientific Methods, Practical Approach[END_REF][START_REF] Galetto | Affidabilità per la manutenzione Manutenzione per la disponibilità", tab edizioni, Roma (Italy), chart procedures for reliability monitoring[END_REF]. We introduced the Stochastic G-Processes which rule the relationships between the reliabilities R i (t|s). The stochastic processes [HMP, NHMP, SMP, RP, A&RP] used for reliability analyses (to the author knowledge) are particular cases of the G-Process. We showed various cases (from books and papers) where errors were present due to the lack of knowledge of RIT. The author many times tried to compel several scholars to be scientific : he did not have success. Only Juran appreciated the author's ideas when he mentioned the paper "Quality of methods for quality is important" at the plenary session of EOQC Conference, Vienna. [START_REF] Galetto | Quality of Quality Methods is important[END_REF]. For the control charts, it came out that RIT proved that the T Charts, for rare events and TBE (Time Between Events), used in the software Minitab, SixPack or JMP are wrong. So doing the author increased the h-index of authors publishing wrong papers [ Excerpt 14]. See Appendix C. RIT allows the scholars (managers, students, professors) to find sound methods also for the ideas shown by Wheeler in Quality Digest documents. We proved also that Minitab software supplies wrong analysis repairable systems Reliability (Minitab says, "the items are aging", while they are actually GAN after any failure). We informed the authors and the Journals who published wrong papers; we wrote various letters to the Editors: they have been not published so far; Editors cannot acknowledge their errors. The same happened for Minitab: so people continue taking wrong decisions… Deficiencies in products and methods generate huge cost of DIS-quality (poor quality) as highlighted by Deming and Juran. Any book and paper are a product (providing methods). The books [START_REF] Loch | Management Quality and Competitiveness[END_REF][START_REF] Ficalora | Quality Function Deployment and Six Sigma, Second Edition_ A QFD Handbook[END_REF][START_REF] Maritan | Practical Manual of Quality Function Deployment[END_REF] present financial considerations about reliability: their wrong ideas and methods generate huge cost for the Companies using them. The methods given in the documents of the author provide the way to avoid such costs, especially when RIT gives the right way to deal with Preventive Maintenance (risks and costs), Spare Parts Management (cost of unavailability of systems and production losses), Inventory Management, cost of wrong analyses and decisions. To show the several wrong ideas and methods related to financial and business considerations about reliability we would need at least 50 more pages in this paper: we, obviously, cannot do that. Therefore, we suggest the readers to look at the author's documents to see how much he has been fond of quality matters in practice. We hope to have provided the readers with the belief that Quality of Methods for Quality is important. We hope that some Editor and some Peer Reviewers can understand our ideas… APPENDIX A: "scientificness" 1 st Premise: Ever since he was a young student, at the secondary school, Fausto Galetto was fond of understanding the matters he was studying: understanding for learning ( ) was his credo; for all his life he was keeping this attitude, studying more than one ton of pages: when he was a manager and a management consultant he studied several methods invented by professors, but never he used the (very many) wrong ones, devising, on the contrary, many original methods needed for solving the problems of the Companies he worked for, and presenting them at international conferences [where he met many bad divulgers, also professors "ASQC certified quality auditors" and Chief Editors]; in 1992, after 25 years of managerial applications and experience, he became professor, with a dream "to improve future managers (students) quality": the incompetents he met since then grew dramatically (also with documents F. Galetto got from ERASMUS students). 2 nd Premise: "The wealth of nations depends increasingly on the quality of managers." (A. Jay) and "on the quality of Universities that grow the future managers." (F. Galetto) Entailment: due to that, the author with his "pentalogy" wanted to try, again, to supply the important consequent message: let's, all of us, be scientific in all Universities, that is, let's all use our rationality. "What I want to teach is: to pass from a hidden non-sense to a non-sense clear." (L. Wittgenstein). A statement of the Nobel Prize M. Gell-Mann stated "In my university studies …, in most of the cases, it seemed that students were asked simply to regurgitate at the exams what they had swallowed during the courses." F. Galetto translation into English from the Italian book "Il quark ed il giaguaro. Avventure nel semplice e nel complesso" [ed. Bollati Boringhieri, 1996] (translation of the American book of M. Gell-Mann "The Quark and the Jaguar: Adventures in the Simple and the Complex" [W. Freeman and Company, N. Y., 1994]). Some of those students, perhaps, later could have become assistant professors and then full professors, writing "scientific" papers and books … For these last, another statement of the Nobel Prize M. Gell-Mann is relevant: "Once that such a misunderstanding has taken place in the publication, it tends to become perpetual, because the various authors simply copy one each other."....>>, similar to other previous ancients' statements "Imitatores, servum pecus" [Horatius, 18 B.C.!!] and "Gravior et validior est decem virorum bonorum sententia quam totius multitudinis imperitiae" [Cicero]. When these incompetents teach, "The result is that hundreds of people are learning what is wrong. I make this statement on the basis of experience, seeing every day the devastating effects of incompetent teaching and faulty applications." [START_REF] Deming | Out of the Crisis[END_REF]], because those professors are unable to practice maieutic [ ], the important way used by Socrates for teaching [the same was for Galileo Galilei in the Dialogo sopra i due massimi sistemi del mondo, Tolemaico e Copernicano (Dialogue on the Two Chief World Systems)]. Paraphrasing P. B. Crosby, in his book Quality is free, we could say "Professors may or may not realize what has to be done to achieve quality. Or worse, they may feel, mistakenly, that they do understand what has to be done. Those types can cause the most harm." What do have in common Crosby, Deming and Gell-Mann statements? The fact that professors and students betray an important characteristic of human beings: their rationality [the "Adult state" of E. Berne (see fig. A1)]. Human beings are driven by curiosity that demands that we ask questions ("why?. …, why?") and we try to put things in order ("this is connected with that"): curiosity is one of the best ways to learn, but, unfortunately, "learning does not mean understanding"; only twenty-six centuries ago, in Greece, people began to have the idea that the "world" could be "understood rationally", overcoming the religious myths: they were sceptic [=to observe, to investigate] and critic [=to judge]: then and there, a new kind of knowledge arose, the "rational knowledge". After so long time, centuries and centuries later, people still do not use appropriately their own brain! [1-165] Till today, after so long time, we still do not use appropriately our brain! A peculiar, stupid, and terrific non-sense! During his deep and long experience of Managing and Teaching (more than 52 years), F. Galetto always had the opportunity of verifying the truth of Crosby, Deming and Gell-Mann statements. The paper will provide some general ideas on Scientificness and very few cases taken from the literature. Before proceeding we need to define the word "scientific". Any document (paper or book) is "scientific" only if it deals "scientifically (i.e., using the "scientific method") with the matters concerning science (or science principles, or science rules). Therefore to be "scientific" a paper must both concern "science matters" and be in accordance with the "scientific method". The word "science" is derived from the Latin word "scire" (to know for certain) derived from the Greek words , , , meaning learning and knowledge, which, at that time, were very superior to "opinion" [], while today opinion of many is considered better than knowledge of very few!; knowledge is strongly related to "logic reasoning" [ ], as it was, for ages, for Euclid, whose Geometry was considered the best model of "scientificness". Common (good) sense is not science! Common sense does not look for "understanding", while science looks for "understanding"! "Understanding" is related to "intelligence" (from the Latin verb "intelligere" ([intus+legere: read into]: "intellige ut credas" i.e. understand to believe. Unfortunately, "none so deaf as those that won't hear".  is the disciple who wants to study and to learn. Do you see the relationship with "Mathematics"? Let's give an example, the Pythagoras Theorem: In a right triangle, the square of the length of the hypotenuse equals the sum of the squares of the lengths of the other two sides. Is this statement scientific? It could be scientific because it concerns the science of Geometry, and it can be proven true by mathematical arguments. It is not-scientific because we did not specify that we were dealing with the "Euclidean Geometry" (based, among others, on the "parallel axiom": from this only, one can derive that the sum of the interior angles of a triangle is always ): we did not deal "scientifically" with the axioms; we assumed them implicitly. So we see that "Scientificness" is present only if the set of statements (concerning a given "system") are non-contradictory and deductible from stated principles (as the rules of Logic and the Axioms). Let's give another example, the 2 nd law of Mechanics: The force and the acceleration of a body are proportional vectors: F=ma, (m is the mass of the body). Is this statement scientific? It could be scientific because it concerns the science of Mechanics and it can be proven "true" by well-designed experiments. It is not-scientific because we did not specify that we were dealing with "frames of reference moving relatively one to another with constant velocity" [inertial frames (with the so called "Galilean Relativity": the laws of Physics look the same for inertial systems)] and that the speed involved was not comparable with the "speed of light in the vacuum [that is the same for all observers]" (as proved by the Michelson-Morley experiment: in the Special Relativity Theory, F=d(mv)/dt is true, not F=ma!) and not involving atomic or subatomic particles. We did not deal "scientifically" with the hypotheses; we assumed them implicitly. From the laws of Special Relativity we can derive logically the conservation laws of momentum and of energy, as could do Newton for the "Galilean Relativity". For atomic or subatomic particles, on the contrary, "quantum Mechanics" is needed (with Schrödinger equation as fundamental law). So we see that "Scientificness" is present only if the set of statements (concerning a given "system") do not contradict the observed data, collected through well designed experiments ["scientific" experiments]: only in the XVII century, due to Galilei, Newton, … we learned that. Since then only, science could really grow. When we start trying to learn something, generally, we are in the "clouds"; reality (and truth) is hidden by the clouds of our ignorance, the clouds of the data, the clouds of our misconceptions, the clouds of our prejudices; to understand the phenomena we need to find out the reality from the clouds: we make hypotheses, then we deduct logically some consequences, predicting the results of planned experiments: if predictions and experimental data do match then we "confirm" our idea and if many other are able to check our findings we get a theory. To generate a theory, we need Methods. Eric Berne, the psychologist father of "Transactional Analysis", stated that everybody interacts with other people through three states P, A, C [Parent, Adult, Child, (not connected with our age, fig. A1)]: the Adult state is the one that looks for reality, makes questions, considers the data, analyses them objectively, draws conclusions and takes logic decisions, coherent with the data, methodically: it is the . Theory [] comes from the Adult state! Methods [ from +=the way through (which one finds out…)] used to generate a Theory come from the Adult state (the )! People who take for granted that the truth depends on "Ipse dixit" [ , "he said that"], behave with the Parent state (remember the "Taguchi cases"!). People who get upset if one finds their errors and they do not consider them [thinking and saying "we are many and so we are right", heard many From these two examples we see that it is important to realise that when two people want to verbally communicate, they must have some common concepts, they agree upon, in order to transfer information and ideas between each other; it is a prerequisite, if they want to understand each other: what is true for them, what is their "conventional" meaning of the used words, which are the rules to deduce statements (Theses) from other statements (Hypotheses and "previous" Theses): rigour is needed for science, not opinions!!! Many people must apply Metanoia [=change their mind (to understand)] to find the truth.

Here we accept the rules of LOGIC, the deductive logic, where the premises of a valid argument contain the conclusion, and the truth of the conclusion follows from the truth of the premises with certainty: any wellformed sentence is either true or false. We define as Theorem "a statement that is proven true by reasoning, according to the rules of Logic"; we must therefore define the term True: "something" (statement, concept, idea, sentence, proposition) is true when there is correspondence between the "something" and the facts, situations or state of affairs that verify it; the truth is a relation of coherence between a thesis and the hypotheses. Logical validity is a relationship between the premises and the conclusion such that if the premises are true then the conclusion is true. The validity of an argument should be distinguished from the truth of the conclusion (based on the premises). This kind of truth is found in mathematics.

Human beings evolved because they were able to develop their knowledge from inside (the deductive logic, with analytic statements) and from outside, the external world, (the inductive logic, with synthetic statements), in any case using their intelligence; the inductive logic is such that the premises are evidence for the conclusion, but the truth of the conclusion follows from the truth of the evidence only with a certain probability, provided the way of reasoning is correct. The scientific knowledge is such that any valid knowledge claim must be verifiable in experience and built up both through the inductive logic (with its synthetic statements) and the deductive logic (with its analytic statements); in any case a clear distinction must be maintained between analytic and synthetic statements. This was the attitude of Galileo Galilei in his studies of falling bodies [he was a !]. At first time he formulated the tentative hypothesis that "the speed attained by a falling body is directly proportional to the distance traversed"; then he deduced from his hypothesis the conclusion that objects falling equal distances require the same amount of elapsed time. After his "Gedanken Experimenten", the Designed Experiments made clear that this was a false conclusion: hence, logically, the first hypothesis had to be false. Therefore Galileo framed a new hypothesis: "the speed attained is directly proportional to the time elapsed". From this he was able to deduce that the distance traversed by a falling object was proportional to the square of the time elapsed; through Designed Experiments, by rolling balls down an inclined plane, he was able to verify experimentally his thesis (it was the first formulation of the 2 nd law of Mechanics). Such agreement of a conclusion with an actual observation does not itself prove the correctness of the hypothesis from which the conclusion is derived. It simply renders that premise much more plausible. For rational people ([] like were the ancient Greeks) the criticism [ = to judge] is hoped for, because it permits improvement: asking questions, debating and looking for answers improves our understanding: we do not know the truth, but we can look for it and be able to find it, with our brain; to judge we need criteria []. In this search Mathematics [note ] and Logic can help us a lot: Mathematics and Logic are the languages that Rational Managers must know! Proposing the criterion of testability, or falsifiability, for scientific validity, Popper emphasized the hypothetico-deductive character of science. Scientific theories are hypotheses from which can be deduced statements testable by observation; if the appropriate experimental observations falsify these statements, the hypothesis is refused. If a hypothesis survives efforts to falsify it, it may be tentatively accepted. No scientific theory, however, can be conclusively established. A "theory" that is falsified, is NOT scientific. "Good theories" are such that they complete previous "good" theories, in accordance with the collected new data.

A good example of that is Bell's Inequality. In physics, this inequality was used to show that a class of theories that were intended to "complete" quantum mechanics, namely local hidden variable theories, are in fact inconsistent with quantum mechanics; quantum mechanics typically predicts probabilities, not certainties, for the outcomes of measurements. Albert Einstein [one of the greatest scientists] stated that quantum mechanics was incomplete, and that there must exist "hidden" variables that would make possible definite predictions. In 1964, J. S. Bell proved that all local hidden variable theories are inconsistent with quantum mechanics, first through a "Gedanken Experiment" and Logic, and later through Designed Experiments. Also the great scientist, A. Einstein, was wrong in this case: his idea was falsified. We see then that the ultimate test of the validity of a scientific hypothesis is its consistency with the totality of other aspects of the scientific framework. This inner consistency constitutes the basis for the concept of causality in science, according to which every effect is assumed to be linked with a cause. The whole scientific community must judge [] the work of its members by the objectivity and rigour with which that work has been conducted; in this way the scientific method should prevail. In any case the scientific community must remember: Any statement (or method) that is falsified, is NOT scientific.

Here we assume that the subject of a paper is concerning a science (like Mathematics, Statistics, Probability, Quality Methods); therefore to judge [] if a paper is scientific we have to look at the "scientific method": if the "scientific method" is present, i.e. the conclusions (statements) in the paper follow logically from the hypotheses, we shall consider the paper scientific; on the contrary, if there are conclusions (statements) in the paper that do not follow logically from the hypotheses, we shall NOT consider the paper scientific: a wrong conclusion (statement) is NOT scientific. "To understand that an answer is wrong you don't need exceptional intelligence, but to understand that is wrong a question one needs a creative mind." (A. Jay). "Intellige ut credas". Right questions, with right methods, have to be asked to "nature" (fig. A1). "Intellige ut credas". It is easy to show that a paper, a book, a method, is not scientific: it is sufficient to find an example that proves the wrongness of the conclusion. In this paper several cases were presented from many sources. When there are formulas in a paper, or in a book, it is not necessary to find the right formula to prove that a formula is wrong: an example is enough; to prove that a formula is wrong, one needs only intelligence; on the contrary, to find the right formula, that substitutes the wrong one, you need both intelligence and ingenuity. This paper is for intelligence … For example, it's well known (from Algebra, Newton identities) that the coefficients and the roots of any algebraic equation are related: it's easy to prove that is not the solution (even if you do not know the right solution) of the parabolic equation , because the system x 1 + x 2 = -b/a , x 1 x 2 = c/a is not satisfied (x 1 and x 2 are the roots). The literature on "Quality" matters is rapidly expanding. Unfortunately, nobody, but FG, as far as he knows, [I thank a lot any person that will send me names of people who take care …], takes care of the Quality of Quality Methods used for making Quality (product/processes/services). "Intellige ut credas". I am eager to meet one of them, fond of Quality as I am. If this kind of person existed, he would have agreed that "facts and figures are useless, if not dangerous, without a sound theory" (F. Galetto), "Management need to grow-up their knowledge because experience alone, without theory, teaches nothing what to do to make Quality" (Deming) because he had seen, like Deming, Gell-Mann and myself that "The result is that hundreds of people are learning what is wrong. I make this statement on the basis of experience, seeing every day the devastating effects of incompetent teaching and faulty applications." [START_REF] Deming | Out of the Crisis[END_REF]] During 2006 F. Galetto experienced the incompetence of several people [they were NOT ] who were thinking that only the "Peer Review Process" is able to assure the Scientificness of papers, and that only papers published in some magazines are scientific: one is a scientist and gets funds if he publishes on those magazines!!! Therefore, on 9 th July 2006, just after the FIFA Championship won by Italy, F. Galetto decided to write the pentalogy: five papers were written for five magazines [ten in 2023], showing that the referee analysis does not assure quality of publications.

The symbol  Q GE IO [which stands for the "epsilon Quality"] was devised by F. Galetto to show that Quality depends, at any instant, in any place, at any rate of improvement, on the Intellectual hOnesty of people who always use experiments and think well on the experiments before actually making them (Gedanken Experimenten) to find the truth" [Gedanken Experimenten was a statement used by Einstein; but, if you look They are mainly for the referees, in order they understand that QUALITY is a serious matter. The Nobel price R. Feynman (1965) said that "for the progress of Science are necessary experimental capability, honesty in providing the results and the intelligence of interpreting them… We need to take into account of the experiments even though the results are different from our expectations." It is apparent that Deming and Feynman and Gell-Mann are in agreement with  Q GE IO ideas of F. Galetto.

Once upon a time A. Einstein said "Surely there are two things infinite in the world: the Universe and the Stupidity of people. But I have some doubt that Universe is infinite". Let's hope that Einstein was wrong, at least this time. Anyway, before him, Galileo Galilei had said [in the Saggiatore] something similar "Infinite is the mob of fools ". All the methods, devised by F. Galetto, were invented and have been used for preventing and solving real problems in the Companies he was working for, as Quality Manager and as Quality Consultant: several million € have been saved. Unfortunately, too many "presumed" scholars practice the COGLIONI (Contrary to Objective and Good Learning with Intelligence and hOnesty Not to Incompetence) attitude. 

Case U (Unknown Parameter Case)

When it comes to applying the tr-chart, in many cases in practice, the value 0 is unknown/unspecified and thus must be estimated (see Estimation: General Aspects). This situation is referred to as Case U. This 03903 estimation is often done from a Phase I analysis (a retrospective study), which yields a reference (IC) sample of data. However, using an estimate (a r.v.) in the control limits affects the chart performance because of the additional variability and thus raises chart design issues such as how the control limits should be calculated by accounting for the additional variation. These issues are discussed below. First, for setting the stage, we consider Case K. Note that the main difference between Case K and CaseU is how the variation in the estimate of 0 should be handled while calculating the chart design parameters (i.e., the control limits). This is referred to as the statistical design problem of the control chart. Once the (new) chart design parameters (control limits) are calculated, the basic operation (implementation) of the control charts remains the same in both cases K and U, with the respective control limits. Usually, the minimum variance unbiased estimator (MVUE) (seeMinimumVarianceUnbiased (MVU) Estimator) is the preferred estimator of 0 using a Phase I sample of size m, say Y r,1 , …, Y r,m (Kumar and Chakraborti [4]). The MVUE is given by = (𝑚 1)/ , where = 𝑌 𝑟 , 𝑚 1

. The usual practice to construct the control limits in Case U is to substitute the estimated value of the parameter into the Case K control limits. These limits are usually known as the plug-in control limits. Next, we present an illustrative example for the practical implementation of the tr-charts discussed in the previous sections. For illustrative purposes, we use the data from Jarrett [START_REF] Galetto | Analysis of "new" control charts for Quality assessment[END_REF], which consist of the time intervals (in days) between explosions in coal mines (these are the events) in Great Britain during 3/15/1851 to 3/22/1962. The available data are 190 observations. The first m=30 observations are used as a Phase I sample, to estimate 0. The analysis resulted in =0.0081, which is interpreted as a mean TBE approximately equal to 123 days. Next, we assume that 0 is known and equals 0.0081. Thus, we provide charts designed under the Case K.

The usual t1-chart with the remaining 160 observations is given in Figure (below!). The control limits have been determined by following the ATS-unbiased design, with a desired IC ATS value equal to 3650 days or 10 years. This means that a false alarm is expected on average, every 3650 × 0.0081=29.565≈30 explosions. Thus, the ARL0=30. Note that even though this ARL0 value seems unusual in the SPC context, the monitoring process at hand is related to accidents, and thus, extra protection is needed for the personnel. Therefore, in the statistical design of the chart, there is a cost to be paid for every false alarm, but, on the other hand, the aim is to detect a true signal quickly in an OOC situation. Especially, it seems important to detect as early as possible that the frequency of explosions has increased and try to find the presence of an assignable cause. Figure (below!) shows that the first OOC signal is given at point 18, indicating a decrease in the average time between explosions. This is an indication of process deterioration because explosions now occur more frequently compared to the beginning of process monitoring. It is also worth mentioning that as the process evolves, the points tend to be around and above the center line of the chart; see, for example, the period that corresponds to points 80-130. Notice that the 4 th root of the LCL and UCL is wrong in two ways: the transform of the final formulae does not match with the formulae of the transformed data!!! See the "Ocean full of errors" and you will have the feeling about the Incompetence… 

TBE LCL_G UCL_G

The "ocean full of errors by…" Dovoedo and Chakraborti, "Boxplot-based Phase I Control Charts for Time Between Events", QREI, Kumar, Rakitzis, Chakraborti, Singh (2022), "Statistical design of ATS-unbiased charts with runs rules for monitoring exponential time between events", CS-TM, Jones, Champ, "Phase I control charts for times between events", QREI, Fang, Khoo, Lee, "Synthetic-Type Control Charts for Time-Between-Events Monitoring", PLoS ONE, Kumar, Chakraborti, "Improved Phase I Control Charts for Monitoring Times Between Events" QREI, Dovoedo "Contribution to outlier detection methods: Some Theory and Applications", (found online, 2021, March), Liu, Xie, Sharma, "A Comparative Study of Exponential Time Between Event Charts", QT&QM, Frisén, "Properties and Use of the Shewhart Method and Followers", SA, Woodall "Controversies and Contradictions in Statistical Process Control", JQT, Kittlitz "Transforming the exponential for SPC applications". JQT, Schilling, Nelson "The effect of non-normality on the control limits of X charts", JQT, Woodall "The use of control charts in health-care and public health surveillance", JQT, Xie, Goh, Kuralmani, "Statistical Models and Control Charts for High-Quality Processes", (Boston, MA: Kluwer Academic Publisher, 2002), Xie, Goh, Ranjan, "Some effective control chart procedures for reliability monitoring", RE&SS, Xie, "Some Statistical Models for the Monitoring of High-Quality Processes", Boston, chapter 16 in the book Engineering Statistics (Pham Editor): Springer-Verlag, Zhang, Xie, M., Goh, "Economic design of exponential charts for time between events monitoring", IJPR, Zhang, Xie, Goh "Design of exponential control charts using a sequential sampling scheme", IIE Transactions, Zhang, Xie, Goh, Shamsuzzaman "Economic design of time-between-events control chart system", CIE, Santiago, Smith, "Control charts based on the Exponential Distribution", QE, Nasrullah, Aslam, "Design of an EWMA adaptive control chart using MDS sampling", JSMS, Balamurali, Aslam, "Variable batch-size attribute control chart", JSMS. On September 2022, the author looked (in the web) for other TBE
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 1 Figure 1. The 10 "Good (?) and Reputed (!) Journals".
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 7a Figure 7a. Case for a professor [in fig. 6] teaching in an ««Excellence Course on Reliability»».
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 7b Figure 7b. Case for a professor teaching in an ««Excellence Course on Reliability»».
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 312 Fig. 3.17 RBD for example 15. Excerpt 1. From the book (M. Lazzaroni et al.) Reliability Engineering" (Second Case) [fig. 6]
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 68 Figure 8. Transition flow diagram of the Second Case.
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 3 3 1-out-of-2 Redundancy with Constant Failure Rate only in the Reserve State, Arbitrary Repair Rates; the author says: MTTF S0 is the Mean Time To (System) Failure, measured from the instant of entrance into the Up-State 0 [showed as Z 0 ] On the right, there is the original flow-chart of Birolini (as figure 6.10 in his book) [inserted in FG figures, 9 and 10, for comparison] From the Birolini book Reliability Engineering" [Springer (2004)] (Third Case) [fig. 6] Consider now the case in which at t=0 the state Z 0 with both elements new is entered. The reliability function R S0 (t)=Prup in (0,t] | Z 0 with both elements new is entered at t=0 is given by (6.123) Excerpt 4. From the Birolini book Reliability Engineering" (Third Case) [fig. 6]
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 9 Figure 9. FG Transition flow diagram of the Third Case [fig. 6]
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 1510 Figure 10. FG transition flow diagram of the Markov Process (Third Case) [see figure 9]

  system, found in an article published in the Asian Journal of I T, DOI: 10.3923/ ajit.2010.231.237 [M. El-Damcese, N. Temraz], shown in ResearchGate with CITATIONS 7, READS 568: Analysis of Availability and Reliability for Repairable Parallel Systems with Different Failure Rates. Almost all the products/processes are repairable systems .The authors write This study shows a CTMC for performing availability, reliability and Mean Time to system Failure (MTTFs) analysis of n-identical component multiple repairable system with considering time varying (constant) three types of failure rates and a common-cause failure rate. A parallel system of three components is given to show the performance of the model. Excerpt 7. From El-Damcese paper [2010] (Fourth Case) The excerpts and text are taken from the paper. Notice: a) Parallel system of 3 components, b) Each component has variable (constant) failure rate and variable (constant) repair rate, c) Each component has 3 failure modes and 1 common failure mode (and related repair rates), d) The assumptions are in the following Excerpt 8.

Excerpt 13 .

 13 authors do not show the behaviour of A(t) for times t>1; so, we do not know their Steady State Availability A SS [=A()]: does A SS [=A()] stay at value A(1)? Using RIT for NHMP we see that A(t) decrease until t=1 and later increases. See both the figures 11 and 12. The two authors do not realise that, with their data, any sensible scholar [student, Manager, …] must find A SS [=A()]=1: huge costs of DIS-quality analyses/decisions. Later, the two authors consider a HMP with rates The working time and the repair time of each component are both exponentially distributed as a particular case, let's assume that the working time and the repair time of each component are both exponentially distributed. We can then write: Availability versus time t. Excerpt 12. From El-Damcese paper (Fourth Case) From El-Damcese (Fourth Case); data are in the Excerpt 12

Figure 13 .

 13 Figure 13. Qualitometro format for collecting data (with Linguistic Variables): actual data.

Figure 14 .

 14 Figure 14. Points of the Qualitometro figure 13 (for collecting data left) and NUMERIC Method (right, FG).

  We used Logic and Algebra [as a ]; let's now use Geometry and Calculus [as a ].

  Galetto's books there are the right methods that solve the problem [assuming exponential distribution]. Montgomery book is a bad book, and professors do not realise it. Now the REFEREE enters the game.  IF he says, "Galetto did not provide the proof of the wrongness of transforming the data" HE is wrong: I said that "if the two random variables are exponentially distributed, then their range …[F. Galetto books] [6-21, 35-39]". He can get this by himself, IF he knows probability Theory.  IF he says, "Galetto did not provide the right formulae" HE is right: I said: "in my books there are ideas and formulae that prove that the range (in this case) follows …; and therefore one finds the right formulae for the control limits." Believe it or not: Galetto saying is true!!! [6-21, 35-39] Dear Referee, why should FG not say that «the method proposed by Nelson [in the magazine Journal of Quality Technology, "A control chart for parts-per-million nonconforming items"] and used by D. C. Montgomery in his book, and praised by Di Bucchianico A., Mooiweer G., Moonen E, in their paper [(August 2005) in the magazine Quality and Reliability Engineering International, and D. C. Montgomery Chief Editor. (notice…)] is wrong because the right method [see F.

Figure 16 .

 16 Figure 16. T Chart of Table III data. Minitab 19&20&21 used (F. Galetto).

Figure 17 .

 17 Figure 17. The WRONG formulae used for T Charts by Minitab 19&20&21 (F. Galetto knew it since 2010. See fig. 15, the correct T Charts for "valves", both for the Individuals and the range).

F.

  Galetto was just making this presentation when he came across a paper, in a BOOK, of other two incompetents [one of them "learned wrongly" Reliability in Sweden 25 y. ago!!!] Actually, these limits have nothing to do with the Control Limits of Control Charts: they are instead the QUANTILE Bx% defined by [in the Reliability field] in the exponential case

Figure 18 .

 18 Figure 18. (F. Galetto) I Chart (Control charts) for valves data (Minitab 19&20&21 used). The dotted line is the right correct LCL when RIT is used; the UCL is wrong..

Figure 19 .Figure 20 .

 1920 Figure 19. (F. Galetto) I Chart for "fat content" before improvement Figure 20. (F. Galetto) I Chart (Control chart) for "fat content" after improvement

Figure 21 .

 21 Figure 21. (F. Galetto) Individuals Control Chart.

«

  This case study is about a Six Sigma project implemented by the quality department at Quickix Medical Center. The administration aims to reduce the patient waiting time before treatment. 10.

Figure 23 .

 23 Figure 23. (F. Galetto) Graphical Output for air-conditioners data (Minitab 21 used).

Figure 24 .

 24 Figure 24. (F. Galetto) Duane plot for air-conditioners data (Minitab 21 used).

Figure 25 .Figure 27 .

 2527 Figure 25. (F. Galetto) Distribution of air-Figure 26. (F. Galetto) Distribution of air-

  for not shown higher order interactions): A'&B'*C'&B'*D'&C'*D'&A'B'C'&...; B'&A'*C'&A'*D'&C'*D'&...; C'&A'*B'&A'*D'&B'*D'&...; D'&A'*B'&A'*C'&B'*C'&...

(

  

Figure A1 .

 A1 Figure A1. Scientificness.

Excerpt C2 .

 C2 From Time Between Events Monitoring with Control Charts, by Chakraborti et al. Wiley StatsRef: Statistics Reference Online, 2023, NOTICE that these statements prove the ignorance of the authors about the computation of the REAL Control Limits. As a matter of fact, they go on with their 6 Example Excerpt C3. From Time Between Events Monitoring with Control Charts, by Chakraborti et al.

2 /( 2 )

 22 Kumar and Chakraborti [4] evaluated the performance of the plug-in tr-chart with control limits 𝑟 = 𝜒 2𝑟, and suggested that a large number of Phase I observations (more than 500) is needed to achieve an IC performance in Case U close to that in Case K.

Wiley

  StatsRef: Statistics Reference Online, 2023, NOTICE that the Control Limits of the above Control Chart WRONG: the TRUE Control Limits are LCL=18.99 >2.62 and UCL>>543 Therefore, there are much more OOC below LCL and ZERO OOC above the UCL!!! Another incredibly good result for a Peer Reviewed paper!!! NOTICE, as well, that these statements are very similar to the ones in another paper… Compare with the following:Excerpt C4. From Statistical design of ATS-unbiased charts with runs rules for monitoring exponential time between events Communications in StatisticsThe reader can see clearly that the ERRORS repeat THEMSELVES, when there is a wrong theory. RIT allows to find the Scientific Control Limits, during the Design of Control Charts.

  Let's now go to the third paper in this appendix: a very new paper, published in January 2023 Statistical Process Control Applied at Level Crossing Incidents, by Omar Ben Abdallah et al. International Journal of Sciences: Basic and Applied Research (IJSBAR) ISSN 2307-4531, 2023. It shows the same wrong formulae as all other papers for TBE Control Charts! Excerpt C5. From Statistical Process Control Applied at Level Crossing Incidents, by O. Abdallah et al. International Journal of Sciences: Basic and Applied 2023. Compare the Excerpt C5 with Figure 17. They have the same error for the Control Limits…. The authors supply the data in Excerpt B6. Excerpt C6. From Statistical Process Control Applied at Level Crossing Incidents, by O. Abdallah et al. International Journal of Sciences: Basic and Applied Research, 2023. The authors do not find that the process is OOC (Out Of Control): see the figure C1. Moreover, they transform the LCL and UCL with the 4 th root … See excerpt C7 Notice that this is remarkably similar to the Montgomery and Di Bucchianico A., Mooiweer G., Moonen E, transformation!!! 1/4 is almost equal to 1/3.6.

Figure C1 .

 C1 Figure C1. F, Galetto Analysis of the data in Excerpt 6. The Process is OOC
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	R	t		e			t		t	P	s	e			s	R	t		s	ds
	R	t		e			t												

Table I

 I 

											2	2	3	2.50	1
	4	H	H		M	L	M	2	4	3	3	2	1	2.25	2
	5	H	M M	H	H	1	5	3	2	2	3	2.50	1
	6	M	H		M M	M	1	6	2	3	2	2	2.25	1
	7	H	M	H	M	M	1	7	3	2	3	2	2.50	1
	8	L	L		M	L	M	1	8	1	1	2	1	1.25	1
	9	M	H		H	H	H	1	9	2	3	3	3	2.75	1
	10	H	H		H	H	H	0	10	3	3	3	3	3.00	0
	The grand mean is	x 	2.45	, and the mean Range is	1 R  . The "classic" control limits are [3-5, 8-12, 15]
			2	721 . 1	2		179 . 3		3	0		4	282 . 2

: Data on 40 items [10 samples] and their "scalarization" with mean and range (right end).

  The dispersion measure assumes that the scale ranks do not depend on the position of level of the ordinal variable. In this paper [Qualitometro III] we propose a third way of analyzing data reported in Table II. It exploits the only properties of ordinal scales, avoiding the synthesis of information contained in the sample. No

while BEFORE for Q. II they said, years before, it was distribution free!!]. distributional assumptions are required about the population (universe) of evaluations. As traditional control charts, this new methodology is based on the use of two different charts: one for ordered sample values, and the other for ordered sample ranges… …As a consequence, they can be built and used separately. However, for an exhaustive analysis, a conjoint approach is highly recommended". "The new proposal is based on the ordering of the sample space of the ordinal quality characteristic". They show the example of 3 samples A, B, C, of 3 items (with codification High, Mean, Low): sample A: {H, M, M}; sample B: {H, H, L}; sample C: {M, M, M}. "To compare and order these samples we introduce a rule called 'dominance criterion', defined,

  2005 the magazine Quality and Reliability Engineering International (the same that published the "Qualitometro III") whose Chief Editor was D. C.Montgomery [notice…], published the paper Monitoring infrequent failures of high-volume production processes, [Di Bucchianico A., Mooiweer G., Moonen E, (August 2005)] that presented a case study on coffee packs, in order "to detect increases in the proportion of leaking coffee packs"; the authors say, and one reads (after "… serious international editors that will submit them to a serious peer review before publishing it."): "The standard choices for monitoring a process based on attribute data are the p, np, c, and u charts. These charts have several drawbacks in the case of high-yield processes, as explained in detail in a paper by Chang

et al. and in the monograph by Xie et al.

A major problem is that the 3 control limits ……. This can be overcome by using large rational subgroups … In our case study … cannot handle two packs per minute. An alternative approach is to monitor the time between the occurrences of non-conforming items. …… In the continuous case, one may use the exponential distribution to model the time between two non-conforming items…… However the standard control charts can not be used directly in those cases since these charts assume normality. [now enters the point we want to highlight] A remarkable transformation to normality was proposed by Nelson: Y=X

1/3.6 

[in a paper published by "Journal of Quality Technology" "A control chart for parts-per-million nonconforming items"]. This transforms an exponential random variable into the most symmetric Weibull distribution, which turns to be very close to a normal distribution. [end of the point…] Eventually they say:" We thank the referees and the editor (D. C.

Montgomery [notice…]

) for careful reading and helpful comments that improved our paper." This is scientific!!! Isn't that terrific? Normal distribution, "nunc et etiam semper. Amen". We can use the standard formulae!!! Two magazines "Journal of Quality Technology" and "Quality and Reliability Engineering International" with "… serious international editors that will submit them to a serious peer review before publishing it", were involved: Is this transformation useful?

Yes, IF you do not know what to do for computing the control limits! Is this transformation REALLY useful? NO! You generate inexistent "out-of-control" (OOC) and "incontrol" (IC) points! Is this transformation NECESSARY?

Table III :

 III there are the right methods that solve the problem [assuming exponential distribution]. data from the Montgomery book, exponentially distributed valves lifetimes If a scholar does not know what Quality means and entails how can he find Quality Method and make Quality Decisions on Quality? DI BUCCHIANICO A. et al. [Quality and Reliability Engineering International] and MONTGOMERY D.C.

	The data are
	286 948 536 124 816 729 4 143 431 8 2837 596 81 227 603 492 1199 1214 2831 96

[Chief Editor of Quality and Reliability Engineering International] all copied a wrong idea from Nelson [in a paper published by "Journal of Quality Technology" "A control chart for parts-per-million nonconforming items"]…!!! Being the data exponentially distributed, one can easily prove (either by Reliability Integral Theory [F. Galetto] or by elementary probability calculus

state of control, implying that the failure mechanism for this valve is constant."

  One easily understands that the transformation of the data lead to wrong conclusions!!! What method is Scientific? The one proposed, a-scientifically, by DI BUCCHIANICO A. et al. [Quality and Reliability Engineering International] and MONTGOMERY D.C. [Chief Editor of Quality and Reliability Engineering International] who all copied a wrong idea from Nelson [in a paper in "Journal of Quality Technology"] or the one of Fausto Galetto, based on the scientific Reliability Integral Theory? And what about the referees (and the Editors)?And what about the fact that Quality in written documents is assured by the "Peer Review Process" carried out by members of the "international scientific community"?

	Figure

Montgomery, who wrote "Notice that the control charts indicate a 15. Control charts for valves [Montgomery provides WRONG control charts!!!!, in his book.

  Montgomery Chief Editor. [notice…] were unable to understand that IT MAKES Montgomery and Nelson themselves did not understand; Peer Reviewers did not understand, Professors still do not understand!!! This is an important proof of the truth of statements the Nobel Prize M. Gell-Mann "Once that such a misunderstanding has taken place in the publication, it tends to become perpetual, because the various authors simply copy one each other."...., similar to other previous statements "Imitatores, servum pecus" [Horatius, 18 B.C.!!] and "In my university studies …, in most of the cases, it seemed that students were asked simply to regurgitate at the exams what they had swallowed during the courses." Why people, who are proven wrong, are scientific, and F. Galetto, who found their ERROR, is not scientific? WORDS of REFEREES "no author's [F. Galetto] reference is published on scientific journals", "… my advice is to reject the submitted paper. [of F. Galetto]", "… with lack of rigour in treating arguments. [F. Galetto]". Only one Galetto's paper perhaps is included in the ISI database: «GALETTO, F. (1988) Comment on: "New practical Bayes estimator for Weibull distribution", IEEE Transactions on. Reliability, R-37, NO. 5». He was the Manager of the Quality&Reliability Department (at IVECO) when it took him to spend 3 years to convince the Editor, who was a stubborn Bayesian, that Erto's (a Naples University Professor) papers were wrong: «ERTO P. (1982), New practical Bayes estimator for Weibull, IEEE Trans. Reliability, R-31» and «ERTO P., RAPONE M. (1984) Non-informative and practical Bayesian confidence bounds for reliable life in the Weibull model, Reliability Engineering 7, pp. 181-191» There are a lot of papers wrong by Erto [FG thinks (by he does not know) they are included in the ISI database]: one is «BARONE S, ERTO P, LANZOTTI A (2001), Beyond robust design methodologies: an elementary example of synergy between statistics and advanced engineering design, SIS Sperimentare per la Qualità, Turin February 2001», given to students at that course: there are the same errors as those in the triptych of "Taguchian" L9 Orthogonal Arrays, Therefore "Quality achievement", needs understanding of variability. Theory only provides this understanding. To understand, theory is necessary: "Experience without theory teaches nothing"(Deming). Deming has been always very clear on this point: he said about his days working at Western Electric Co. (1927) [Shewhart and Rossbacher were there] "My esteem for him has increased year by year. He had respect for theory. ... He had no use for the word practical". Therefore, to achieve that point "variable quality, but yet controlled" theory is necessary. Professors MUST apply Metanoia [=change their own mind (to understand)] to find the truth. They MUST be disciples or follower [ from , "learning", very superior to , "opinion"] of the truth of "science" [ like in the word ] derived from the Latin word "scire". The proof? It's here! According to prof. F. Franceschini (Politecnico di Torino), papers published in

	NO SENSE TRANSFORMING EXPONENTIALLY DISTRIBUTED RANDOM VARIABLES, WITH
	NELSON IDEAS!											
							Y__Chart (F. Galetto)						Range__Chart (F. Galetto)
	1400									1400								
				data								Range					
	1200			LCL__Y					1200		LCL_R					
				UCL__Y							UCL_R					
	1000									1000								
	600 800 Y								Range	600 800								
	400									400								
	200									200								
	0									0								
	1	2	3	4	5	6	7	8	9 10 11 12 13 14 15 16 17 18 19 20 sample	1	2	3	4	5	6	7	8	9 10 11 12 13 14 15 16 17 18 19 sample

with the same "Taguchian" drawbacks, you can find in the next paragraph. And what to say about «FRANCESCHINI

(2002) 

Learning curves and p-charts for a preliminary estimation of asymptotic performances of a manufacturing process, Total Quality Management»? There are errors that students are not allowed to do in their exams: several parameters are estimated from data (taken from Montgomery book!!!) and they are considered significant, while their confidence interval includes the value 0!!! What did know those referees and the chief editor??? The author's students, as well, can find the errors!!!! A student of FG [now assistant professor at Politecnico di Torino] is now a referee: he, obviously, could have found Franceschini errors, too! However, he does not have the author's very LONG experience in teaching [40 years, with 17 years at Politecnico di Torino]; when he did his thesis [on Design of Experiments] with FG, every now and then he came to office with new ideas, thinking they were good; at a fist glance FG understood his problem and told him: "I do not agree"; he went home and found his own errors…, later he came back with the right answer!!! Then, what can Fausto Galetto do? Only reminding professors they must not teach wrong ideas! But professors of the "international scientific community" are deaf: "none so deaf as those that won't hear".

[START_REF] Shewhart | Economic Control of Quality of Manufactured Products[END_REF] 

said that "a controlled quality is a variable quality". Magazines are, by definition, good papers: on the contrary, we saw clearly that it is not true, by considering his own papers "On line Service Quality Control: the Qualitometro Method", (1998) Quality Engineering, "Control Charts for linguistic variables: a method based on the use of linguistic quantifiers", (1998) International Journal Of Production Research, "Service Qualimetrics: the Qualitometro II Method",

(99- 2000) 

Quality Engineering, and "Ordered Samples Control Charts for Ordinal Variables" published in Quality and Reliability Engineering International (2005) [named by students "the Qualitometro III Method"].

  the system reliability R 0 (t| given the parameter )] is, as well, the Operating Characteristic Curve of the reliability test, given t. At the end of the test, we know the quantity t O , the observed Total Time on Test . See fig. 17; it is a chart of "individual" times to failures [n=g*=20]. The Control Limits LCL and UCL must be consistent with the "individual" times to failures: we want to analyse if they are significantly different from the "mean observed time to failure" t O /n. Therefore the Control limits are the values satisfying the previous equations with t O replaced by t O /n, that is , for any single unit; so we have 20 Confidence Intervals [all equal, with the same LCL and UCL, by solving the above two formulae], given and CL=1-. Doing that we can draw the figure 18. There, UCL is wrong; the dotted line (got with RIT) is the correct LCL. Compare figures 16 and 18: only the dotted line is the right correct LCL, allowing taking correct decisions: huge costs of DIS-quality applications/decisions by Minitab Clients, caused by Minitab wrong methods! See the articles [18-22] for other cases. Let's now consider a case from the book Six Sigma Cases Studies with Minitab (by K. Pochampally, S. Gupta) CRC Press (Taylor& Francis Group). At page 23 they write:

	Compare the F. Galetto formulae	, with those in fig.
	17 (by the incompetent professor!)	
	Excerpt 15. from the book Six Sigma Cases Studies with Minitab	

«Hamburrgerr, Inc.

Table IV :

 IV )]. Franceschini suggests Montgomery book to his students and the data (non-conformity[nc]) he uses in his paper are from the Montgomery book; the 1 st part of the table provides the data of 30 samples (with 50 sample size each) while the 2 nd part of the table provides the data of 24 samples (with 50 sample size); p is the non-conformance estimate for any sample (nc/50): data "Learning curves and p-charts …." published in the magazine Total Quality Management for the parameters a and c, are calculated: F. Franceschini [WELL rated in the ResearchGate database!], estimates the parameters of the equation p=a/t + c and uses them to PREDICT the "asymptotic fraction of non-conformance p and its SINCE 0 belongs to both the Confidence Intervals, computed by F. Franceschini, according to Franceschini formulae, the estimates are not significantly different from 0 [notice!]; so,  a ˆ0 and  c0 ; in spite of that the asymptotic fraction of nonconformity is predicted by Franceschini, BUT, in order to be coherent, a rational manager should not do that. Franceschini did not realise that! NOR did the Peer Reviewers and the Editors! Where is the problem? Regression Theory supplies different findings!!! A

	Confidence Interval"!!!
	From the data, F. Franceschini interpolated a curve whose equation is p=a/t + c; the coefficients [a and c, parameters] are estimated by with variance p nc p Nc p nc P Nc p nc P 1 12 0.24 2 15 0.30 3 8 0.16 4 10 0.20 5 4 0.08 6 7 0.14 7 16 0.32 8 9 0.18 9 14 0.28 10 10 0.20 11 5 0.10 12 6 0.12 13 17 0.34 14 12 0.24 15 22 0.44 16 8 0.16 17 10 0.20 18 5 0.10 19 13 0.26 20 11 0.22 21 20 0.40 22 18 0.36 23 24 0.48 24 15 0.30 1 /( ) ( ˆt a p c t t p p a          ) ) /( ) /( 2 2 2 1 2 1 2 1 2 1 2 2 2 p p c t t t t t t        Confidence Intervals (assuming normal distribution), nc   ) ( ) /( 2 2 2 1 2 1 2 2 1 2 p p a t t t t      

lot of errors are in the paper.

  The referee of the paper could not find what students can find. The problem of incompetence about the Confidence Intervals can be seen in Research Gate in the thread (Discussion) "Does the two-sample t-test provide a valid solution to practical problems?" Started December 21, 2022. We hope that the readers see there… A number of "presumed scholars" discussed the matter and gave many wrong ideas: they were also unable to find if the means of the two samples, with data Exponentially distributed, were statistically They did not correctly know the definition of Confidence Interval, pretending that it is a Random Interval! Actually, it is not! Moreover, they are unable to compute the p-value.

	If you look at the future data (given in Montgomery book) you find different results
	#	nc	p #	nc p	#	nc p	#	nc p	#	nc p	#	nc p
	1	9	0.18 2	6	0.12 3	12 0.24 4	5	0.10 5	6	0.12 6	4	0.08
	7	6	0.12 8	3	0.06 9	7	0.14 10 6	0.12 11 2	0.04 12 4	0.08
	13 3	0.06 14 6	0.12 15 5	0.10 16 4	0.08 17 8	0.16 18 5	0.10
	19 6	0.12 20 7	0.14 21 5	0.10 22 6	0.12 23 3	0.06 24 5	0.10
	equal or different									
				Sample 1 286 948 536 124 816 729		4 143 431 8
				Sample 2 2837 596 81 227 603 492 1199 1214 2831 96

  that (a) M(t) is interpolated by a model named "power law" (t/)  , with =shape parameter and =scale parameter, and B. the MLM (Maximum Likelihood Method) is used. The Minitab results are: =1.10803 and =128.763 No "Reliability Theory" is provided by Minitab, for the task: this is very dangerous and costing.

	The methods used in Minitab Statistical Software are based on
	established statistical practice and theory, referenced guidelines
	in the literature, and in some cases, simulation studies performed
	by statisticians in Minitab's Research and Development
	department. The following papers describe the research
	conducted to develop the methods and data checks used in the
	Assistant and the methodology and supporting research….
	Minitab has spent the past 50 years helping companies and
	organizations drive cost containment, enhance product and
	service quality and boost customer satisfaction with our
	comprehensive, easy-to-use, best-in-class suite of data analysis
	and process improvement tools. Thousands of businesses and
	institutions worldwide work with Minitab because of our unique
	and integrated approach of solutions analytics, empowering you
	to make better decisions that drive business excellence.

information

Table V :

 V Air-conditioner data t i,j (S=System=i, F=Failure time=j).

	2 1916 3 1576 5 994 6 1482 7 1597 8 1489 12 1297	
	2 2034 3 1620 5 1041 6 1493 7 1660 8 1512		
	2 2052 3 1643 5 1287 6 1507 7 1678 8 1525		
	2 2119 3 1705 5 1463 6 1518 7 2069 8 1539		
	2 2276 3 1835 5 1645 6 1534 7 2087 10 50		
	2 2338 3 2143 5 1678 6 1624 7 2155 10 304		
	2 2445 3 2313 5 1693 6 1625 7 2379 10 309		
	2 2467 3 2414 5 1797 6 1641 11 130 10 592		
	2 2501 3 2722 5 1832 6 1693 11 623 10 627		
				6 1788		10 639		
				.				
	S F	S F	S F	S F	S F	S F	S F	S F
	1 94	3 90	4 74	6 23	7 97	8 50	9 359 13 102
	1 109 3 100 4 131 6 284 7 148 8 94	9 368 13 311
	1 150 3 160 4 179 6 371 7 159 8 196 9 380 13 325
	1 179 3 346 4 208 6 378 7 163 8 268 9 650 13 382
	1 212 3 407 4 710 6 498 7 304 8 290 9 1253 13 436
	1 393 3 456 4 722 6 512 7 322 8 329 9 1256 13 468
	95% Normal CI 2 313 3 470 4 792 6 574 7 464 8 332 9 1360 13 535 StandardError Parameter Estimate Lower Upper 2 327 3 494 4 813 6 621 7 532 8 347 9 1362 13 594 Shape 1.10803 0.067 0.984256 1.24738 2 385 3 550 4 842 6 846 7 609 8 544 9 1800 13 728 Scale 128.763 22.489 91.4369 181.325
	2 422 3 570 4 1128 6 917 7 689 8 732 12 487 13 880 Test for Equal Shape Parameters Bartlett's Modified Likelihood Ratio Chi-Square
	2 522 3 649 4 1287 6 1063 7 690 8 811 12 505 13 907 Test Statistic 10.88
	P-Value 2 587 3 733 4 1314 6 1084 7 706 8 899 12 605 13 921 0.539 2 596 3 777 4 1467 6 1126 7 812 8 945 12 612 13 951 Df
	2 800 3 836 4 1493 6 1146 7 918 8 950 12 710 13 1117 Figure 22. (F. Galetto) Output for air-conditioners data (Minitab 21 used).
	2 1312 3 965 4 1819 6 1251 7 1000 8 955 12 715 13 1278
	2 1496 3 983 5 55	6 1263 7 1054 8 991 12 800 13 1312
	2 1532 3 1008 5 375 6 1383 7 1185 8 1013 12 891	
	2 1733 3 1064 5 431 6 1364 7 1401 8 1052 12 934	
	2 1851 3 1474 5 535 6 1397 7 1447 8 1362 12 1064	
	2 1885 3 1550 5 755 6 1411 7 1558 8 1459 12 1067	

AIRCONDITIONERRELIABILITY.MTW Parametric Growth Curve: Failure Model: Power-Law Process, Estimation Method: Maximum Likelihood , Parameter Estimates

  and 26 describe a completely different age process of the air-conditioners! Where is the TRUTH? It is in the given Theory, RIT. Minitab supplies wrong results for repairable systems and Duane analysis: Minitab lacks scientificity and generates huge costs for Companies using them, due to their wrong analyses. The wrong "Duane method" is based on the wrong "Duane Axiom": "the MTBF c (the Mean Time Between Failures, instantaneous cumulated) is the ratio of the total cumulated time by the tested items, t c , to the total number of failures M(t c ) experienced in the total time test interval t 0 So, they write with =0.2  0.4, and t 0 the "total time cumulated at the beginning of the total time test interval t 0

		for any item «i»		-----t c ". -----t c " where MTBF=MTBF 0
	0	1 MTBF MTBF t t c c  0	0	j
	j+1			g

Design Montgomery missed many interactions that are more important than factors.!!!!

  

	1st order) are significant!!!								
			Montgomery's false data				Data of the actual experiment	
		Gap Pressure Flow-Rate Power RESPONSE		Gap Pressure Flow-Rate Power RESPONSE
	state A	B	C	D		state C'	B'	D'	A'	
	1	-1	-1	-1	-1	550						
	2	1	-1	-1	-1	669	7	1	-1	0	1	669
	3	-1	1	-1	-1	604						
	4	1	1	-1	-1	650						
	5	-1	-1	1	-1	633	2	0	0	0	-1	633
	6	1	-1	1	-1	642						
	7	-1	1	1	-1	601						
	8	1	1	1	-1	635						
	9	-1	-1	-1	1	1037	1'' -1	-1	-1	-1	1037
	10 1	-1	-1	1	749	9	0	1	-1	1	749
	11 -1	1	-1	1	1052	1' -1	-1	-1	-1	1052
	12 1	1	-1	1	868	6	-1	1	0	0	868
	13 -1	-1	1	1	1075	1	-1	-1	-1	-1	1075
	14 1	-1	1	1	860	4	0	-1	1	0	860
	15 -1	1	1	1	1063						
	16 1	1	1	1	729						
	Montgomery's 3	1	1	1	-1	406
							5	1	0	-1	0	561
							8	-1	0	1	1	1138

Table

  VII Data of an "etching process": false data [left] actual data [right] (see table VI, bottom)

. again and again .... again and again the profitable route to Quality the profitable route to Quality

  times by F. G.] behave with the Child state [books of the Palo Alto group] (remember the many cases about Control Charts!). To find scientifically the truth (out of the clouds) you must Focus on the problem, Assess where you are (with previous data and knowledge), Understand Scientifically the message in the data and find consequences that confirm your predictions, Scientifically design Tests for confirmation (or disproval) and then Activate to make the Tests. If you and others Verify you prediction, anybody can Implement actions and Assure that the results are SCIENTIFIC (FAUSTA VIA): all of us then have a THEORY. SCIENTIFICNESS is there (fig.A1)[].

	S C I E N T I F I C N E S S	F. Galetto F. Galetto
	Q GE IO Q IO GE well to DECIDE when where MEASURE to DECIDE Think what how Think well to DECIDE what how when where to DECIDE LOGIC Deduction Prediction Experiments Matching Definitions & Hypotheses LOGIC Deduction Prediction Experiments Matching Induction Induction ...Definitions & Hypotheses scientifically F. Galetto F. Galetto F focus A assess U understand S T test A activate V verify I implement A assure P C A Q IO GE IO Q GE

  Galileo life, you can see that also the Italian scientist was used to "mental experiments", the most important tool for Science; Epsilon () is a Greek letter used in Mathematics and Engineering to indicate a very small quantity (actually going to zero); epsilon Quality conveys the idea that Quality is made of many and many prevention and improvement actions]. The level of knowledge F. Galetto verified (in 35 years' experience and a lot of meetings) is given in table AI. VL90=probability 90% that knowledge is lower than Very Low. 5VH=probability 5% that knowledge is higher than Very High Scale: None, Very Low, Low, Medium, High, Very High, Perfect Table AI. Level of Knowledge (based on 50 years of experience, in companies and universities) Many times, F. Galetto spoiled his time and enthusiasm at conferences, in University and in Company courses, trying to provide good ideas on Quality and showing many cases of wrong applications of stupid methods [see references]. He will try to do it again … by showing, step by step, very few cases (out of the hundreds he could document).

		Logic	Management	Mathematics	Physics	Quality Management	Probability	Stochastic Processes	Statistics	Applied Statistical Methods	Parameter Estimation	Test of Hypotheses	Decision Making	System Reliability Theory	Maintainability	Design Of Experiments	Control Charts		Sampling Plans	Quality Engineering	Quality Practice
	Professors	1 H	VL 95	VL 98	VL 98	VL 99	VL 99	VL 99	VL 99	VL 99	VL 99	VL 99	VL 95	VL 99	VL 99	VL 99	VL 99		VL 99	VL 99	VL 99
	Managers	VL 95	VL 95	VL 98	VL 98	VL 99	VL 99	VL 99	VL 99	VL 99	VL 99	VL 99	VL 95	VL 99	VL 99	VL 99	VL 99		VL 99	1 VH	1 VH
	Consultants	VL 99	VL 95	VL 98	VL 98	VL 99	VL 99	VL 99	VL 99	VL 99	VL 99	VL 99	VL 95	VL 99	VL 99	VL 99	VL 99		VL 99	1 VH	1 VH
	Legenda :																			
																				c /	a
															2 ax		bx		c		0

at

Actually, before 1980 many people in the West, F. Galetto included, made many applications on DOE: the important method named DOE (Design of Experiments), born in the 30ies due to Fischer and Yates, has been applied to many fields (agriculture, medicine, chemistry, mechanics, electronics). The merit of Taguchi Methods (TM) popularity pertains to Ford Motor Co.; in 1982 Ford introduced the methods to its suppliers. ASI (American Suppliers Institute) was founded with the support of Ford; MIT edited Taguchi books. Extremely accurate advertising gave popularity to TM and often people used blindly Taguchi Methods. Thousands of people (managers, quality managers, quality consultants, professors) claimed that Taguchi Methods were good; actually, the people FG met, in Courses, at International Conferences, at meetings, knew little about Design of Experiments and Reliability theory and methods. (ASI experts as well!!) In all the cases the authors neglected the interactions: neglecting interactions is un-managerial and A-scientific, but there is an important hoax always hidden by Taguchi and his lovers. When you carry out a part of all the test you should do (this is called "fractional replication design"), you can NOT obtain the same information of the complete design: you cannot separate factors effect and interactions effects: they are inevitably entangled. [START_REF] Galetto | Qualità. Alcuni metodi statistici da Manager[END_REF][START_REF] Galetto | Quality of Quality Methods is important[END_REF][START_REF] Galetto | Design Of Experiments and Decisions, Scientific Methods, Practical Approach[END_REF][START_REF] Galetto | Quality and Quality Function Deployment, a Scientific Analysis[END_REF][START_REF] Galetto | The Six Sigma HOAX versus the versus the Golden Integral Quality Approach LEGACY[END_REF] See the table VI, with the data from the thryptic. The experimental "inner array" is a "fractional factorial 3 4-2 design" in the controlled factors A, B, C, D. The authors do not provide the "alias structure", as always do the "Taguchi lovers". If they had used the Gmethod [START_REF] Galetto | Qualità. Alcuni metodi statistici da Manager[END_REF][START_REF] Galetto | Quality of Quality Methods is important[END_REF][START_REF] Galetto | Design Of Experiments and Decisions, Scientific Methods, Practical Approach[END_REF][START_REF] Galetto | Quality and Quality Function Deployment, a Scientific Analysis[END_REF][START_REF] Galetto | The Six Sigma HOAX versus the versus the Golden Integral Quality Approach LEGACY[END_REF] [START_REF] Galetto | Qualità. Alcuni metodi statistici da Manager[END_REF][START_REF] Galetto | Quality of Quality Methods is important[END_REF][START_REF] Galetto | Design Of Experiments and Decisions, Scientific Methods, Practical Approach[END_REF][START_REF] Galetto | Quality and Quality Function Deployment, a Scientific Analysis[END_REF][START_REF] Galetto | The Six Sigma HOAX versus the versus the Golden Integral Quality Approach LEGACY[END_REF] is an "equivalence relation", in a logical sense. More precisely, there is also the ALIAS structure (the symbol @ stands for "equivalent to"), neglected by all professors ...:

(A+B) @ C*D@...

(A+C) @ B*D@...

(A+D) @ B*C@...

(B+C) @

A*D@...

(B+D) @

A*C@...

(C+D) @

A*B@... This means that changing "additively" any two factors is exactly the same as changing "interactively" the other two factors and .... Consequently, you cannot choose the best levels of factors as though they were independent, "a magic feature of Taguchi orthogonal arrays". You can show all that using the G-Method [Galetto from 1977 …]; in F. Galetto's book it is mentioned a method that allows you to find the bias of the estimate of the parameters of a "reduced model"; the same idea can be used for finding the alias structure. IF skilful people make such kind of pitfalls, what can we expect from incompetent ones? These last use Taguchi Methods and claim: "TM work", BUT they did not read Taguchi books: it very amazing asking them "Did you read Taguchi books?". F. Galetto always had the reply "NO"!!! For more than thirty five years, since 1988, Galetto has been suggesting to be cautious in using blindly some Taguchi ideas. At that date the name "G-method" was invented, but many applications of it were made before: actually, the G-method is, in few words, the correct use of the Normal Equations. At a conference on Total Quality Management, in Verona (1999), prof. B. Bergman told FG that he did not agree with him on the "Robust Design Methodology" (other name for Taguchi Methods), because he had seen many good applications; FG asked him only two "good cases" to analyse them: FG is still waiting for them: we are in 2023!!! In many cases interactions are important; therefore it is quite non-managerial pretending, before any test, to say (Taguchi) "... when there is interaction, it is because insufficient research has been done on the characteristic values.", or to say, after a test (Phadke), "... if we observe that for a particular objective function the interactions among the control factors are strong, we should look for the possibility that the objective function may have been selected incorrectly". Why people act that way? FG has been looking for the answer for at least 35 years: FG found it in the Watzlawick P. book The reality of reality, Astrolabio: the truth does not influence them: only their conviction is reality!!! Using Statistics correctly for the Byrne-Taguchi case, the optimum point is therefore different from the one found by Byrne-Taguchi, due to interactions. The significance of factors and interactions is hidden (if not forbidden) by the analysis of S/N; moreover, firstly the noise factors E and F are much more important than the controlled factors A, B, C, D, secondly the

APPENDIX B

We provide here the ideas of J. Juran, found in the book [ 

CONTROL CHARTS FOR INDIVIDUALS

Sometimes it is not practical to take a subgroup from a process. This is particularly true for chemical or other continuous processes or when studying variables such as temperature or pressure. Other situations for which a single observation makes the most sense are accounting data, efficiency, ratios, expenditures, or quality costs. In such a situation, if we took several samples from the process at the same time, we would really only be checking our measuring device and not the manufacturing process itself. In this instance we would only take one observation each time we sample. A control chart based on one observation is called a chart for individuals or an X chart. Since we are not using sample averages, we do not have the benefit of the central limit theorem, which tells us that the distribution of averages is approximately normal regardless of the underlying distribution. Therefore, an X chart is much more sensitive to a lack of normality of the underlying distribution than is an X_ chart. Since we are only taking one observation, we do not have an obvious source of an estimate of the standard deviation that we can use to determine the control limits for an X chart. We have two possible choices: we can use a moving range, e.g., the difference between two successive observations, or we can calculate the standard deviation of 20 or more successive observations. If the process does not shift, both statistics will give about the same answer. However, if the process does shift, the moving range will minimize the effect of the shift. Therefore, that method is usually used.

Case K (Known Parameters Case)

Let T r be the waiting time (random variable, r.v.) to the rth event of interest, whichcan be viewed as the sum of r consecutive interarrival times (the time between the ith and (i-1)th events, i=1, 2, …, r). Since the successive interarrival times are assumed to be independently exponentially distributed r.v. with parameter >0, the Tr follows an Erlang (gamma) distribution (see Erlang Distribution) with shape parameter r {1, 2, …}, scale parameter 1/ (that is, T r ∼ 𝒢(r, 1∕ )), and probability density function (pdf), given 𝑓 𝑟 𝑥 = 𝑟 𝑥 𝑟 1 𝑥 /Γ(𝑟) , x>0.

Assume that = 0 is a known or a specified IC value. This is called the known parameter case, denoted as Case K. Let LCL r and UCL r be the lower and upper control limits of the t r -chart, respectively. Thus, the chart is appropriate for real-time process monitoring, that is, for Phase II analysis. In Case K, given a false alarm rate (FAR) 0, the LCL r and UCL r are given by [4] (1)

The LCLr and UCLr have been determined from equations P(T <LCL r | = 0 )= 0/2 and P(T >UCLr| 0 )= 0/2 , and they are known as equal-tails probability limits. The 𝜒 2 2r, denotes the th quantile ( (0, 1)) of the chisquare distribution with 2r degrees of freedom (d.f.).