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Abstract— This study aims to present a compliance analysis
tool to Six Sigma by integrating indicative of success and
Paraconsistent Method Decision. This way is contributing to a
previous scenario analysis that can help the implementation of
Six Sigma with higher chances of success.
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I. INTRODUCTION

This Six Sigma is a highly quantitative method. However,
many qualitative issues end up interfering with the progress of
its deployment. Such issues often transcend the powers of
observation of the method as it is implicit errors. Therefore, it
is necessary to check the grip that particular organization has
six Sigma, using the same indicative factors used in choosing
projects, however, now with a more specifically targeted optics.

To assist this check of the grip a Survey is used, however,
the same has been modified so that it was possible the
integration with its Method, which has Paraconsistent decision-
making premise to be a useful tool in the decision-making
process.

As a result, this Survey of Six Sigma compliance analysis
associated with the Method of Decision becomes a
Paraconsistent tool with enough accuracy, due to the fact of
Paraconsistent logic use as one of the parameters for decision-
making the contradiction.

Il. THEORETICAL FRAMEWORK

This item will be exposed the contents used as the basis for
this research, after vast bibliographical research on
Paraconsistent logic, and Six Sigma was unable to collect the
necessary material to develop a reliable path for the present
work.
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A. Six Sigma

Six Sigma was born at Motorola in the mid '80. At that
time, Motorola was spending between 10% and 20% of
revenue in low quality-directly and indirectly. As the total cost
of quality often is hidden, the benefits of quality improvement
may not be apparent. To study the link between the experience
of External fault on clients and the experience of internal
defects in its factories, Motorola began to understand that low
quality had a significant impact on its profitability of primary
line [1]

The Six Sigma methodology has been the path chosen by
the largest companies in the world for the search for
organizational success: higher profitability and higher quality
products. The consideration of the use of Six Sigma
methodology has led some companies to outstanding results:
GE,

For instance, during the period from 1998 to 20083,
presented a reduction of costs by more than $12 billion; have
Motorola, 1987 to 2003, has reduced its industrial costs in the
$15 billion [2]

Since the application at Motorola, the Six Sigma achieved
different definitions that were in essence linked to efficiency in
operations, business process improvement and process
excellence. However, the primary goal remains firm for the
stimulus to continuous improvement of the process of
standardized troubleshooting methodology, documented and
repeatable [3].

Imagining a process with Cp = 1, a specification of the form
p =+t is satisfied in limine for a process whose values produced
have a normal distribution with mean p and standard deviation
o = t/3, or t = 3 o. In this scenario, the normal distribution
indicates how being 0.0026% probability of 0.26 or value to be
different than expected. The condition Six Sigma works with at
= o0 6, shown in Figure 1, in which the probability of obtaining
a value outside of the specification is the order of 0.0000034 or
3.4 ppm (part per million). This value means a process so
precisely that their variations are tiny and considered irrelevant

[4]
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Figure 1 - Condition 66 /Source: [4]

The pursuit of this privileged position of production
happens by the intensification of the results of improvements
continues and incremental. In Six Sigma, is used for both the
tool DMAIC- Define, Measure, Analyse, Incorporate, Control
(define, measure, analyze, incorporate and control), which is a
different form of PDCA cycle [4]

D-Define: Define precisely the scope of the project.
M-Measure: Determine the location or focus of the problem.
A-Analyze: Determine the causes of each priority issue.
I-Incorporate (improve): Propose, evaluate and implement
solutions for each problem a priority.

C-Control: Ensure that the target range is maintained in the
long term.

Based on studies of Cristina Werkema [2], note that each
employee of the company, regardless of your hierarchical level
assumes a position in the program, the roles and responsibilities
are described below:

Champions: Are directors or managers of the company
which has the responsibility to support the projects and
removes difficulties for its development.

Master Black Belts: they are professionals who advise the
Sponsors and Champions, who need to have high ability to
teach and serve as mentors of the Black Belts and Green Belts.

Black Belts: they are leaders of teams, which function is to
coordinate projects. He must have the high technical
knowledge and some qualities that characterized as being able
to perform this function.

Green Belts: they are members of the teams led by Black
Belts or lead teams in conducting functional projects.

Yellow Belts: they are usually supervisors, adequately
instructed and trained to understand the basic concepts of the
program. He has to supervise whether the program is being
implemented throughout the Organization and also run projects
focused on development.

White Belts: they are professionals at the operational level
of the company, duly instructed and trained in the program.
They have to support the Green Belts and Black Belts.

The human factor is undoubtedly the most sensitive part of
Six Sigma.

The experts who are responsible for making it work are the
same as they do fail, thinking that [5] addressed this theme
based on studies of [6], and the result was a list of factors more
significant ES involving human error.

Misinterpretation: To ensure uniform interpretation of the
words is necessary to provide precise definitions, plus ancillary
tools, such as checklists and examples. Must also be provided
detailed information and examples of how to calculate,
summarise, register, and so forth. On critical issues, it should
provide formal training, along with tests to verify the
"capacity" of the candidates the process sensors [5].

Inadvertent Error: The inadvertent error is unintentional,
unpredictable and often unconscious, that is, the person who
makes a mistake is not conscious at that moment to have him
committed. Unpredictable feature produces a random character
error in the data, which is useful for identification they are
inadvertent type errors. The choice of solution for this kind of
error is somewhat limited because the cause of inadvertent
errors is a weakness inherent in the human body: the inability
to stay alert indefinitely [5].

Lack of technique: The error due to lack of technique is a
result of incomplete knowledge by the human sensor. Some
people have developed a more skillful — some kind of "trick,"
that is, a small difference in the method — which accounts for a
huge difference in the results. Those who know the "trick" to
obtain superior results; the other, not. The solution, in this case,
is to study the methods used by those who have superior
performance, as for those who exhibit lower performance.
These studies identify the "tricks" that can then be transferred
to all workers through training or incorporated into technology

[5].

Conscious Error: The error is intentional. The person who
commits this error does not want the others to know when he
commits and intends to continue to commit it, often as a form
of defense against real or imaginary injustices [5].

Concealment: Dissimulation is a deliberate change of data
collected for a variety of purposes usually selfish: reduction of
workload, escape from unpleasant tasks, self-aggrandizement,
afraid of being punished for being a bearer of bad news. The
reduction of deception can be achieved, in part, by the
establishment of an environment that encourages honest
communication, which requires leadership, through examples,
the top management [5].

Distortion: The distortion and deception are similar, but
there are subtle differences. In concealing the human sensor
knows the facts, but the changes. The distortion is not
necessarily conscious, being possible the existence of Interior
forces that influence the response of the sensor (for example,
fixed ideas due to the habit). The distortion can even be
inherent to the structure of the plan of action of human sensors

[5].

Uselessness: The feeling of uselessness is another source of
conscious error. If the developers discover that their reports do
not lead to anything, they no longer make them. The situation is
even worse if workers discover that their reward for acting as
sensors is unwarranted guilt [5].



The factors of success for the Six Sigma may have high
chances of success are listed by [7] in your survey, these
factors are addressed in this research instrument.

Focus on the customer - [8] show that organizations must
use information about customers ' needs as main factors that
will drive the Six Sigma projects. Also highlights that clients
necessarily should feel the effects of the improvements
obtained after the implementation of the project. [9] reinforce
the importance of engaging with customers in Six Sigma
deployment process is to minimize the possibility of frustration
with the results.

Connection with the business strategy -One should always
prioritize projects according to the KPI's (Key Performance
Indicators) of the company, ensuring the support of the
direction and contributing strategically to the business. [10]
emphasize the importance of ensuring the alignment of Six
Sigma projects, to be selected, under the direction of the
business.

Financial return according to [11], the success of Six
Sigma programs are directly related to your financial return,
and not only in the use of exhaustive statistical tools. The
subject requires a harmonious integration between process and
management guidelines, keeping the focus on the client, in
critical processes and results of the company.

Structural problems of unknown causes -Research for a
special cause it is not enough work to justify the application of
the Six Sigma methodology in most cases. The proper use of
the tool Design of Experiments (DOE), for example, provides
the discovery of the source of the deviation so that you can take
appropriate actions. Therefore, the Six Sigma methodology
should be applied to the solution of structural problems; its use
should focus on combating the causes of variation, which
translates into the increased capability of the process [7].

Proportionality with the available resources According to
Pande et al. (2001), it is necessary to be careful to avoid
projects with extensive scope, because the resources available
may not be sufficient for the development of the work
correctly. [12] strengthen the importance of the use of the
appropriate tools. In this way, one can observe the great
importance of ensuring that, for the solution of the problem
proposed, be taken care of the resources made available by the
organization.

Potential to end in short time - [13] point out the
importance of getting the final results of the work as soon as
possible. There is a great interest in projects that have the
potential to end in a short period because their benefits will be
enjoyed earlier. Adding the fact that long projects present a
potential loss of resources made available by the organization.

Measurable Problems -Second [14], to take advantage of
the Six Sigma methodology as entirely possible to make, as a
first step, a good investment of time and energy to the
definition of the measurable output variables. According to [8],
it is essential to identify the most significant characteristics of
quality.

B. Paraconsistent logic Annotated Evidential E¢
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This topic introduces as purpose to introduce the Annotated
On Paraconsistent logic and Et, which will serve as a basis for
subsequent studies.

Roughly  speaking, paraconsistent logic  allows
contradictions in theories based on them without trivialization.
The forerunners of this type of logic were Jan Lukasiewicz, and
N. Vasiliev in 1907, independently. Some vyears later, S.
Jaskowski in 1948 and N. da Costa in 1958 independently
introduced paraconsistent systems in a modern fashion [15].

da Costa has developed a family of Paraconsistent Logic,
propositional and predicate calculus of first-order set theory,
that is, all the standard logic levels [15]. The process of
decision making is a rational process, in which a plan of action
is chosen based on various. Every decision-making process
produces a choice. The decision refers to the process of
choosing a coherent way in certain situations [16].

By analyzing the real world, uncertain and inconsistent
situations, we notice that in most of them we have partial
knowledge of the facts. However, this situation does not
prevent the development of human reasoning, that is beyond
binary relation of truth and falsehood. The need to demonstrate
and handle situations of contradiction raised an underlying
logic to formal systems, called Paraconsistent Logic [17].

The decision-making process is a great responsibility. Some
people have an ease with the decision-making process.
However, others attach to the problem a disproportionate value
to their reality that wrong choices are made [16].

Paraconsistent annotated evidential logic Et has as
underlying language atomic propositions of type p(u, 1), where
p is a proposition in the usual sense and (p, A) indicates the
degree of favorable evidence and contrary evidence
respectively.

The pair (p, A) is called annotation constant, with the values
of p and A ranging between the real numbers 0 and 1 [18].

The processing of input data by application of minimizing
and maximizing connectives between the Atomic Formulas A
and B, that define the resulting state of the output.

Expected operations on lattice T are the maximization and
minimization [19].

Considering the stage of two groups of experts (E1, E2) and
B (E3, E4), it can be shown the connective OR application,
represented by the disjunction A v B:
E1 (1, A1) OR E2 (2p, 22) = (max {1p, p2}, min {M, A2}) = air (1p, A1)
E3 (1, A1) OR E4 (2p, 12) = (max {1p, p2}, min {AM, A2}) =2(y, 3.2)

Then, the application of connective AND, among the signs
noted air and BR, representing the conjunction A AIR BR:

R =(1p, A 1) AND BR (21, A2) = (min {1y, p2}, Max {11, 32}) =R (1, A1)
After applying the maximization and minimization, the

degrees of certainty and uncertainty are obtained by the degree

of certainty: GC (u, 2) = p-2; Degree of Uncertainty: GCT (u, ) = p + A-
1.

With the values of GC and GCT obtained, identifies the
logical State arising through the analysis of  in lattice Figure 2.
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Figure 2 — Extreme and non-extreme States Source: [15]

Extreme States Symbol
True \Y
False F
Inconsistent T
Paracompleto 1

Table 1 — Extremes States Source: [15]

Non-extreme States Symbol
Quasi-true tending to the Inconsistent QV-T
Quasi-true tending to Paracomplete QV—o.L
Quasi-false tending to the Inconsistent QF>T
Quasi-false tending to Paracomplete QF—>L
Quasi-inconsistent tending to the True QT-V
Quasi-inconsistent tending to False QT—F
Quasi-paracomplete tending to True Ql-V
Quasi-paracomplete tending to False QL—>F

Table 2 - Non-States extremes - Source: [15]

C. Paraconsistent Method of Decision

Based on studies of [20], you can synthesize Paraconsistent
method definition of decision (MPD), which is a method that
assists decision-making using Paraconsistent Logic.

Paraconsistent method of Decision was developed by [21],
which sought to identify factors that influence the success or
failure of a project, namely, that end up influencing the
decision to carry out a project or not. His analysis made it
possible to identify what attributes can in some cases indicate
favorable conditions in other unfavorable and other cases
indifferent. These factors may be of different orders:
economic, social, legal, environmental, political, technical,
among others [21].

MPD uses as "input" (in) the experience of the participants
in the decision-making process that are called experts as an
essential tool of assessment of the particular issue, enabling or
precludes a situation any [17].

Starting a problem, question or note, which gets its name
from the proposition, the method determines the need to finish
the so-called factors, which as the name implies are the factors
that impact on the viability or infeasibility of this proposition
[18].

The factors can be severed to increase the accuracy of the
analysis of a particular factor, sections created can extract
more from the knowledge of the experts who are evaluating
the [17].

Paraconsistent decision method is consisted of basically
eight steps [20]:

1. Define the degree of demand that is parameterised on
the decision-making process.

2. Define the factors that impact the proposition that will
be parsed.

3. Set the sections that constitute the factors, to explain
better the factor limits; there is no limit of sections to give the
factor or a pattern to be followed.

4. Form the database, which can be formed by the weights
also assigned factors and by evidence favorable factors and
evidence to the contrary, that are deposited to each factor and
its sections; such weights and opinions are taken from people
who are considered experts in the field of knowledge that the
proposition is inserted.

5. Carry out field research to establish, in which condition
each of the factors.

6. Get the value of the favorable evidence (ai, R) and the
value of the evidence to the contrary (bi, R) (1 <i < n), for
each of the factors (Fi) chosen. Also, apply it for each section
considered in the search (Spj). Therefore, apply maximizing
(MAX operator) and minimizing (MIN operator) of logic Ex.

7. Obtain the degree of favorable evidence (aw) and the
degree of evidence to the contrary (bw) of the centroid of the
points representing the chosen factors in the lattice t.

8. Finally, decide with the aid of the data obtained.

The application of the rules of maximization and
minimization can be performed in two ways:

1. Making the maximization of degrees of evidence to a set
of notes, to get:

The best evidence that is favorable (The highest value of
favorable evidence p)

The worst evidence that would be contrary (The highest
value of favorable evidence 1)

2. Consider the maximization or minimization of the
certainty degree:



Gce = p - A, the certainty degree, reflects how much the
information contained in this set allow to infer the truth or the
falsity of the premise. (This form is more intuitive and leads to
more predictable and consistent results).

Maximizing the degree of certainty (Gce) is seeking:

The best evidence that is favorable (The highest value of
favorable evidence p)
The best evidence would be contrary (The lowest value of
favorable evidence 1)

Moreover, consequently, minimizing search:

The worst evidence that is favorable (The lowest value of
favorable evidence p)

The worst evidence that would be contrary (The highest
value of favorable evidence 1)

The MPD, as a tool to aid decision making based on
paraconsistent logic plays a vital role in the treatment of the
views of its members, taking into account its contradictions
and that in some instances it is significant for decision-making
more accurate, therefore, has much to contribute to human
relations within the Six Sigma.

Six Sigma has tools contribute to the improvement of
quality, but these tools are subject to human intervention,
which can change the results and create a false impression of
success, however, which does not hold in the long run.

I11. OBJECT OF STUDY

The instrument featured in this study is an adaptation of the
work of [7], which in your time was imagined to the selection
of Six Sigma projects.

Fill in the fields "I believe" with the percentage of how much you believe in
the affirmation and the field "I do not believe™ with the percentage of how
much you do not believe in the statement.

Focus on the customer

| believe | cannot

believe

Has as the main reason, the selection of Six
Sigma projects, customer satisfaction?

Does the use of flagged information by
customers to determine critical factors to the
selection of Six Sigma projects?

The internal or external client is involved in the
project selection process Six Sigma?

Is the client involved as to the vision for the main
problem to be solved (interest)?

Is the client involved as to the vision for the
critical process to be improved?

Before the start of a Six Sigma project, the
collection of clients ' requirements, for the
establishment of relations?

Make use of tools for collecting information on
customers ' needs to the selection of Six Sigma
projects?

Connection with the business strategy

Have we set clear business strategy (all levels)?

The evaluation of the project in step, check the
existence of a connection with the business

strategy (in all cases).

Six Sigma projects are born of KPI ~ s of the
Organization (in all cases).

Financial return

The financial return to the business is among the
leading "drives" of the Organization, explicitly.

In step six Sigma projects selection has assessed
the financial impact to the Organization
(potential gains from work)?

The financial return to the organization is one of
the criteria for the selection of Six Sigma
projects?

Structural problems of unknown causes

The concept of structural problem and "outbreak"
is clear to everyone involved with Six Sigma in
your organization.

Before the beginning of the development of a Six
Sigma project, the assessment of the problem as
to whether it is an "outbreak" (particular cause).

Before the beginning of the development of a Six
Sigma project, the assessment of the problem as
to whether the cause is known.

Proportionality with the available resources

My job is secure in the company, meaning it does
not run the risk of being fired without cause.

Is assessed the resources required for the
implementation of the Six Sigma project to be
selected.

The evaluation is carried out as to the sufficiency
of resources for the development of Six Sigma
project successfully.

The evaluation is carried out as to areas involved
in the project, Six Sigma instep.

A careful consideration of the scope of Six
Sigma project to be selected.

Is performed the assessment tools to be used at
work, according to the size of the Six Sigma
project to be selected.

Potential to end in a short time

Is performed any assessment as to the time
needed for the development and completion of
the Six Sigma project (in step of selection)?

In the process of selection of the Six Sigma
projects, the assessment of the potential for
termination of work within six months.

Measurable problems

The mapping of the measurable output variables
to identify opportunities for improvement.

In the process of selection of Six Sigma projects,
take care of case problems measurable.

A. Data collection procedures

This survey collected bibliographic data to solidify a new
way to assess adherence to Six Sigma from a particular
organization. Were merged two concepts that demonstrate
success indicators that can be measured and then used in a
decision-making process.

B. Data analysis procedures

After collecting the data obtained through the survey, there
will be an array of knowledge compatible with a paraconsistent
system, which works as follows:

* Step 1: receipt of the information.

The information is obtained using two independent
variables, which are between 0 and 1, the first being the degree



of favorable evidence and the second, the degree of evidence to
the contrary.

* Step two: Data Processing.

The data are processed using the following equations:

a) GCT = (A + w)-1 to find the degree of contradiction.

b) GC = (u-A) to find the degree of certainty

* Step three: conclusion

To perform the completion, the following conditions:

a) and there is a high degree of contradiction, there is no
certainty yet about the decision. Therefore, they must seek new
evidence.

b) and there is a low degree of Contradiction, one can
formulate the conclusion since it has a high degree of certainty.

IV. RESULTS

The survey results from this research can be used as a pillar
to a broader and more in-depth analysis of the deployment of
Six Sigma in a given organization, as shown in Figure 3, where
the same concepts presented in this research are presented in
such a way as to cover all the DMAIC.
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Figure 3 — Macro Flow Chart a broad analysis
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V. DISCUSSION

Inconsistencies arise naturally in the description of the real
world. Such concept occurs in various contexts and threads,
without detracting from the human being in his essence can
reason correctly. However, the analysis of these inconsistencies
is fundamental parts of a decision-making process.

Both the Six Sigma as any other quality improvement
methodology inconsistencies may have a negative impact on
the results. Therefore, it is necessary to analyze them more
thoroughly with tools that facilitate the treatment of these
inconsistencies.

CONCLUSIONS

This Work, with a broad view on the subjects addressed,
invites the reader to reflect on the use of paraconsistent logic
as a way of improving the implementation of Six Sigma and
mitigate their vulnerabilities. By studying the deployment of
Six Sigma process, both in theory and in practice it was
possible to analyze that even being a quantitative process
based on statistical techniques of high reliability, is still fragile
in the human factor.

The bibliographic survey was of extreme importance to
elucidate all the way by which the research would pass, many
authors have dedicated much of their lives to consolidate the
concepts employed in this research, denoting the importance
of potential areas that have been addressed.

The present study demonstrates a methodology proposal
that as future work can be implemented in software that will
assist more didactically Six Sigma deployment and all
processes and stages of the Sigma Paralogic. Considering that
all the logical process can be transcribed into lines of code
without changing the methodology presented here.

The Surveys can be reworked and customized according to
each case study, keeping the main base and adding the desired
score to each particular job.
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