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Abstract:- This paper is the second in our series on
scientific method for the social sciences, and is presented
in relation to what we call the “Globalization of science”.
It is like our earlier works, designed to provide multi-
vocality and multi-polarity to the sciences, and
discourage Eurocentrism or any other form of ideology
or centrism. It uses existing theories on uncertainty and
incompleteness as a starting point and further utilizes
them to construct an approach that can be used chiefly
in the social sciences, but also in the other sciences, albeit
to a smaller extent and degree. Our first paper on
scientific method delineated “the sociological ninety-ten
rule”, and the principle of what we called exceptionism,
while this paper weighs the twin concepts of certainty
and uncertainty in relation to each other, to evaluate
hypothesis and paradigms in science. The papers also
discusses various avenues for the misuse of science, with
data and evidence culled from various disciplines, and
contexts, and suggests various methods to curb, and
mitigate unwanted tendencies, and proposes concepts
such as ‘cross-cultural research design’, which are in
keeping with the ideals accumulated in our previous
papers. Our paper also discusses and revisits other
concepts such as the idea of “fuzzy logic” as can be
applied to the social sciences, besides the philosophy of
neo-centrism and the theory of paradoxes. All these ideas
and ideals, we fervently hope will serve the cause of
science well, by leading to better quality of scientific
endeavour developed with data collected from diverse
social and cultural contexts all over the world, and serve
the cause of society much better.

I INTRODUCTION

This paper is the second in our series on scientific
method, and is presented in the context of what we have
called the “Globalization of science” particularly the social
sciences, and is like our earlier work, designed to provide
multi-vocality and multi-polarity to the sciences, and
discourage Eurocentrism or any other form of ideology or
centrism. It uses existing theories on uncertainty and
incompleteness as a starting point (to also draw a humorous
analogy, since these theories are somewhat different from
each other, and our work draws only a limited inspiration
from them!) and further utilizes them to develop a new
approach that can be used chiefly in the social sciences, but
also in the other sciences, albeit to a smaller extent and
degree. Our first paper on scientific method delineated “the
sociological ninety-ten rule”, and the principle of what we
called exceptionism, while this paper weighs the twin
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concepts of certainty and uncertainty in relation to each
other, to evaluate hypothesis and paradigms in science. We
also strongly argue that identifying uncertainties in
hypotheses (and evaluating them in relation to certainties or
certain factors), theories and paradigms must become a
mindset, just as we argued that exceptionism must become a
mindset. These would serve the twin concepts of reliablism
and the universal applicability of scientific endeavour very
well, indeed.

This paper also discusses already existing ideas on
uncertainty, as propounded by scientists such as Werner
Heisenberg in 1927, and the incompleteness theorem
proposed by Kurt Godel in 1931. The papers also discusses
various avenues for the misuse of science, both consciously,
and unconsciously, (It is also highly possible and probable
that European researchers simply did not understand issues
from a cross-cultural perspectives, and various downstream
and context-specific implications of their work) with data
and evidence culled from various disciplines, and contexts,
and suggests various methods to curb, and mitigate
unwanted tendencies, in keeping with the ideals
accumulated in our previous papers. Our paper also
discusses and revisits other concepts such as the idea of
“fuzzy logic”, (fuzzy is a common English term which also
means hazy, blurry, non-focused, or ill-defined) which were
originally developed in the context of computer sciences, as
can be applied to the social sciences, besides the theory of
paradoxes (as originally proposed by Bertrand Russell in
1901, and others; this can also extended to the evaluation of
paradigms in the Sociological sciences), and neo-centrism, a
philosophy that was developed by us in an earlier paper.
This paper also discusses the tenets and characteristics of
what we call ‘cross-cultural research design’, and its uses in
science, chiefly in social science.

All these ideas and ideals, we fervently hope will serve
the cause of science well, by leading to better quality of
scientific endeavour developed with data and evidence
collected from diverse social and cultural contexts all over
the world, and serve the causes of society as well by
promoting reliabilism; we strongly believe that a formal
study of science in relation to the needs and wants of diverse
societies has often been lacking, and this forms the
philosophical foundation of much of our work, along with
the general observation that much of scientific research,
even in the social sciences, is a highly elitist enterprise, and
is somewhat indifferent to the needs of society, particularly
to the needs of non-western societies, and marginal
societies. This has often led to self-reinforcing cognitive

WWW.ijisrt.com 88


http://www.ijisrt.com/

Volume 8, Issue 3, March — 2023

dissonance, and has served to reinforce pre-scientific beliefs
through a loop.

To remediate this, researchers, scientists and scholars
from all over the world must participate in scientific
enterprise, but an essential pre-requisite is that they must
possess a scientific aptitude and temperament (as well as a
faith in their own ideals), and must pursue rigorous and
unbiased scholarship at all times. Thus, we do acknowledge
the fact that a scientific temper is less widely prevalent
across most Asian and African cultures than European
cultures, even though this may appear to be a generalization.
This must change over a period in time, hopefully through
more widespread education, and better pedagogical
techniques. (Until then, western scholarship must remain a
strong counter-balancing force) However, cross-cultural
research is imperative in the long-term since there would be
difference between emic and etic perspectives, and cultural
factors largely shape science; a person does not normally
write about himself in the same manner as others would
write about him.

While scope for original research in physics,
mathematics, or chemistry is indeed limited, and cannot
have the potential to absorb or attract more than a handful of
scientists at any given point in time, social scientists in
particular must look for ways to promote a scientific temper
by creating what we called “Eureka points”, and “Mini
Eureka points” among the laity: the rewards will transcend
culture-driven scientific endeavour, and greatly boost
economic output and enhance social progress in general
across societies and cultures through a transformation of
mind-orientation or cultural-orientation. Collaboration
among scientists across cultures must also be based on
mutual co-operation and mutual respect, bonhomie and
camaraderie, rather than dominance or co-optation. Thus,
we believe, the certainty uncertainty approach is one other
way (in addition to the Sociological ninety ten rule), that
better hypotheses can be formulated, and science be made a
truly culture-neutral endeavour and enterprise.

Approaches such as these should also have other
positive consequences and negate such unhealthy tendencies
such as the tendency of scholars to confound their audiences
through bombastic usage, or a clever jugglery of words, and
lead to a better grounds-up dissemination and percolation of
science in diverse contexts and situations. This would also
subvert situations where theories are supplanted by counter-
theories, due to careerism or limited perspectives, and
progress is elusive: scientific endeavour is often a carousel
or a merry-go round characterized by an absence of a sense
of direction, and this often continues ad infinitum. Our
approach would induce a ripple effect or a domino effect,
and lead to a higher scientific output not only through better
hypothesis formulation but also by triggering suitable
changes in mindspace, thought worlds, worldviews, mind-
orientation and cultural-orientations. Such changes can also
be modeled, though preferably not mathematically, and
through the use of apposite social science research
techniques. This must also be accompanied by suitable
changes to the education system, as discussed by us in detail
in our previous papers on the sociology of science,
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anthropological pedagogy, twenty-first century
historiography, and socio-cultural change; it would be
superfluous and redundant to reiterate the postulates of these
papers here. These deserve a careful read, and would as
such, throw more light on the philosophy behind this paper.
All these approaches would also additionally lead to what
we call “Scientific progress at the speed of light” in different
parts of the world.! 2 3 4 56 7 8 Uncertainty, incompleteness
and undefinability in Physics and Mathematics.

Inthe field of physics and quantum mechanics in
particular, the uncertainty principle, which is also often

! Unveiling the Sociological Ninety-ten rules for Social
Sciences research: Towards better hypothesis formulation in
the Social Sciences in the interests of higher quality research
and intellectual multi-polarity Sujay Rao Mandavilli
Published in JISRT, February 2023

2 Social Responsibility over Academic freedom:
Emphasizing Ethics and Codes of Conduct geared for a
Scholar’s duties towards science, society and the education
system in Twenty-First Century Science Sujay Rao
Mandavilli IJISRT September 2022

8 Unleashing the potential of the ‘Sociology of Science’:
Capitalizing on the power of science to usher in social,
cultural and intellectual revolutions across the world, and
lay the foundations of twenty-first century pedagogy, Sujay
Rao Mandavillli, EIk Asia Pacific Journal of Social Science,
October — December 2020

4 Articulating comprehensive frameworks on socio-cultural
change: Perceptions of social and cultural change in
contemporary Twenty-first century Anthropology from a
‘Neo-centrist’ perspective Published in ELK Asia Pacific
Journal of Social Sciences Volume 3, Number 4 (July 2017
— September 2017) Sujay Rao Mandavilli

®> The relevance of Culture and Personality Studies, National
Character Studies, Cultural Determinism and Cultural
Diffusion in Twenty-first Century Anthropology: As
assessment of their compatibility with Symbiotic models of
Socio-cultural change ELK Asia Pacific Journal of Social
Science Volume 4, Issue 2, 2018 Sujay Rao Mandavilli

® Introducing Anthropological Pedagogy as a Core
Component of Twenty-first Century Anthropology: The
Role of Anthropological Pedagogy in the fulfilment of
Anthropological and Sociological objectives Sujay Rao
Mandavilli International Journal of Innovative Science and
Research Technology (1JISRT) Volume 3, Issue 7, 2018
(Summary published in Indian Education and Research
Journal Volume 4 No 7, 2008

" Introducing Anthropological Historiography as an integral
component of Twenty-first Century Historiography: The
role played by Anthropological Historiography in the
attainment of long-term  Anthropological goals and
objectives International Journal of Innovative Science and
Research Technology, February 2018, Volume 3, Issue 2
Sujay Rao Mandavilli

8 Historiography by Objectives: A new approach for the
study of history within the framework of the proposed
Twenty-First Century School of Historiography Sujay Rao
Mandavilli

WWW.ijisrt.com 89


http://www.ijisrt.com/
https://en.wikipedia.org/wiki/Quantum_mechanics

Volume 8, Issue 3, March — 2023

known as Heisenberg's uncertainty principle, and is named
after its chief proponent Werner Heisenberg, (who first
published this hypothesis in 1927 in a paper written in
German when he was trying to build a model in quantum
physics; this was chiefly formulated at the Niels Bohr
institute in Copenhagen, Denmark) states that there is a limit
to the accuracy with which the values of pairs of physical
quantities of a particle (known as complementary variables,
and canonically conjugate variables), such
as position, and momentum, can be predicted. This
principle states that both the position and the momentum of
a particle cannot be known with certainty, and there will
always be some uncertainty in their measurement. Thus, if
the momentum of a particle can be predicted with certainty,
the position of the particle cannot be calculated or measured
with certainty, and vice versa. Even though this principle is
largely negligible in the macroscopic world, or the real-
world, (examples being the momentum and position of a
moving car, a moving football or a crawling centipede or
snail) where uncertainty in the position and velocity of
objects (with large masses) is usually negligible, it is of
great significance in Quantum physics given that atoms and
subatomic particles have extremely small masses. In such a
case, an increase in the accuracy of their positions leads to
an uncertainty associated with their velocities.

This is now regarded as an important theory in
physics, and one of the building blocks of quantum
mechanics. This principle was followed up in the works of
Robertson, de Broglie, Schrodinger and other researchers,
but was criticized by Albert Einstein, Karl Popper and
others. Another related concept is that of a Heisenberg limit.
In quantum metrology, the Heisenberg limit is the optimal
rate at which the accuracy of a measurement can scale with
the energy used in making the measurement. This
hypothesis is sometimes confused with the Observer effect
which states that an object cannot be measured without in
some way affecting it.°

Another important theorem is that of Godel’s
incompleteness theorem which was first published by Kurt
Godel in 1931. This theorem comprises two separate
theorems regarding the limits of provability, The
incompleteness theorem states that, in any formal systems
there will always be other true statements that still cannot be
proved. This put paid to the theory or the notion that
mathematics was a complete science, and could have solid
foundations, without any contradictions, or limitations, and
that there could be a mathematical theory of everything.
Thus, this theorem made mathematicians of the time, jittery,
as they hitherto unequivocally believed that mathematics
was invincible. The downstream implications of Godel’s
work were huge, and his theory was subsequently modified
by Ernest Nagel, James Newman, Barkley Rosser and
others.0 11

® Sen, D. (2014). "The Uncertainty relations in quantum
mechanics". Current Science. 107 (2): 203-218.

10 Smorynski, C., 1977, “The incompleteness theorems,”
in Handbook of Mathematical Logic, J. Barwise (ed.),
Amsterdam: North-Holland, pp. 821-866
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Another important concept is that of the Tarski’s
undefinability theorem, or the undefinability of truth.
Tarski's undefinability theorem, as first stated and proved
by the Polish-American mathematician and logician Alfred
Tarskiin the year 1933, is an important result
in mathematical logic, and forms one of the basic
foundations of mathematics. Simply put, this theorem states
that arithmetical truth cannot be defined in arithmetic, or
that the truth in a standard model of a system cannot be
defined within the system or that that there are aspects such
as truth that cannot be encoded even in a sufficiently rich
language. This concept though abstract, has some overlap
with the concept of exceptionism and uncertainty as
introduced in our papers. *? Postulates of the Certainty
uncertainty principle .

The following are the postulates of the Certainty-
uncertainty principle that we propose in our paper in brief.
The concepts delineated here are also related to the
principles of our paper on the “Sociological Ninety Ten
rule” which states that phenomena in the social sciences are
not absolute, and exceptions across time or space can always
be found. However, our paper now takes this much further
as follows. This paper is the second on social science
research method or research method for the social sciences,
and it is hoped that these approaches will lead to a quantum
enlargement of research in the social sciences, and will lead
to a better quality of research too, besides eventually having
a cascading effect on various fields in the non-social
sciences, too. Our concept is quite dissimilar to the
uncertainty, undefinability, and incompleteness theorems in
physics, and these are only recapitulated to accomplish an
interesting introduction, and draw similarities to the extent
possible. 13
e This approach postulates a conscious and a continuous

search for uncertainties in hypotheses or statements in the
social sciences, or other sciences.

e Search for uncertainties in hypotheses or statements much
become a mindset among researchers and scientists just as
a search for exceptions (or exceptionism) is inculcated as
a mindset.

e Certainties must be evaluated against uncertainties in
every hypothesis or statement, and the net effect taken
into account. However, theories can also be deemed
insufficient or inadequate if some uncertainties are found.

e This approach must be adopted in addition to, or in
conjunction with the principle of exceptionism. (also
known as the Sociological Ninety-ten rule) which
enquires if exceptions exist over space or time. Thus

1 Awodey, S. & A.W. Carus, 2003, “Carnap versus Godel
on Syntax and Tolerance,” in Logical Empiricism:
Historical and Contemporary Perspectives, P. Parrini et al.
(eds.), Pittsburgh: University of Pittsburgh Press, pp. 57-64
23, L. Bell, and M. Machover, 1977. A Course in
Mathematical Logic. North-Holland

13 Unveiling the Sociological Ninety-ten rules for Social
Sciences research: Towards better hypothesis formulation in
the Social Sciences in the interests of higher quality research
and intellectual multi-polarity Sujay Rao Mandavilli
Published in IJISRT, February 2023
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cultural ~ (synchronic) and time-based (diachronic)
exceptions must be built into models, along with a deep
inquiry into the underlying principles of any work, which
includes various statements or hypotheses.

Thus, data considered or used in the formulation of any
theory or hypothesis can be inadequate in many cases,
may lack comprehensiveness, or may not take all contexts
or situations into account. In many cases, in may also be
statistically inadequate, and may not absorb all kinds of
values.

This approach must be adopted in addition to Occam’s
razor, attributed to William of Ockham, which is based on
the principle of parsimony, and which also states, in
addition to its other postulates, that every theory or
hypothesis must have as few assumptions as possible.

This approach must be adopted in addition to a review of
scientific methodology adopted, which forms the current
gold standard and the cornerstone for the review of every
theory, statement or hypothesis, whether rigorously
applied or not, or whether accompanied or
unaccompanied by bias or prejudice in any form.

This method can be adopted in combination with
dialectical approaches or intellectual dialectics (this is
commonly understood as being a reconciliation of
opposites, and was developed among others by Hegel, and
in a more limited form by Karl Marx) and other
approaches, even though our approach is prima facie
different from a dialectical approach.

This approach must also be adopted in addition to other
factors such as paradoxes in a statement or hypothesis, its
internal inconsistencies or logical non-sequitors. It may
also be evaluated against what we called “neo-centrism”
or reflective equilibrium, first postulated by Henry Nelson
Goodman, John Rawls, and others. Thus, paradoxes must
be actively sought out in a paradigm. If there are a large
number of paradoxes in a paradigm, the paradigm may be
flawed, and not worth pursuing.

Uncertainty can include both data uncertainty and method
uncertainty; in the former case, data is non-comprehensive
(is not statistically or logically complete, as opposed to its
not being accurate, being flawed or misrepresented) or is
non-reliable due to the aforesaid reasons. In the latter
case, the methods adopted are unreliable.

This approach must be accompanied by an analysis of
“fuzzy logic” as explained in this paper. (The concept of
“fuzzy logic” first arose in the context of computer
sciences, and in our perspective, can and must be applied
to the social sciences as well). Thus, research and
downstream deductions, inferences and conclusions must
be accompanied by as little fuzzy logic as possible. Fuzzy
logic is usually much more subtle and difficult to detect
than non-logic, but has an impact on scientific work
nonetheless. It must be detected using specialized
techniques, and wusually social science research
techniques, which can be carried forward to other fields of
scientific activity, too.

o Wherever fuzzy logic does indeed exist, it must be
identified, and if possible, quantified. Fuzzy logic must be
differentiated from non-logic which has also been
observed in the sciences, often in the acceptance or
rejection or research, or the acceptance and refutation of
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hypothesis. The latter is more extreme and is often
ascribed to some “scientific ideology” such as
Eurocentism, or Indocentrism.

This approach also calls for a review of uncertainties, and
reviews possible means to address them. It also states
under what circumstances uncertainties must be lived
with. It may, at times present a roadmap to transcend them
in the long-term.

Evidence for and against a hypothesis can also be
identified, and the two weighed in relation to each other.
This is one of the building blocks of our approach.

This approach also classifies evidence into weak evidence
and strong evidence. Weak evidence and strong evidence
can be used for or against a hypothesis. Some guidelines
for what constitutes a weak hypothesis and what
constitutes a strong hypothesis can be proposed; however,
researchers must work these out for different contexts; in
many cases evidence can be ranked on the basis of
strength; hypotheses can also be ranked on the basis of
inherent strength or weakness. Strong evidence is usually
unearthed using better inter-disciplinary methods, though
this is no hard and fast rule.

This approach can give more power and credibility to
scientific method (This paper also presents various
examples from different fields and branches of science to
show why this approach indeed has its merits).

This approach can also be combined with an inquiry into
the researchers cultural and ideological background for
better effect, though this can by no means impinge on the
results. Thus, “scientific ideology”, whether racism, anti-
racism, or any form of “centrism” must be identified and
accounted for.

This approach can easily be used to help detect scientific
bias, and cultural bias in science when combined with
other approaches.

This approach, in combination with other approaches, can
detect issues which other approaches cannot detect by
themselves.

Our principle states that if evidence against a hypothesis
would override evidence for a hypothesis, it would
automatically and naturally render it either limited,
flawed, or unworkable.

This approach can be used in a wide variety of contexts
and situations in the social sciences, and can be extended
to other sciences, too.

This approach is based on the premise that many studies
in the social sciences do not involve assumptions;
however, they are based on observations, which may in
turn, be tied to uncertainties. Assumptions are neither
explicitly defined nor implicit for most theories in the
social sciences.

Assumptions must also be subject to the certainty
uncertainty test in the manner that we have proposed;
assumptions must be realistic, and must not defeat the
purpose of a statement, or a hypothesis.

This approach is also likely to go one step further than a
common criticism of theories or paradigms, as it purports
to be structured and comprehensive.

It can also be used to segregate the probable underlying
causes of stated phenomena from less likely ones.
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e This approach does not include specialized categories
such us scientific fraud which has been discussed by us
separately; fraud or malfeasance would usually render
some of, or all the body of work performed, invalid.

e Conclusions reached or a theory, hypothesis, or a body of
work, must also not conflict with well-known laws and
principles.

¢ Both the certainty uncertainty principle and the principle
of fuzzy logic can manifest themselves due to what we
may call cultural conditions; and misinterpretations
arising from cultural differences.

e Uncertain factors or conditions must be stated as a part of
the hypothesis usually as limitations, just as assumptions
are stated as a part of the hypothesis, and we proposed
that this should be one of the qualities and characteristics
or good science. If the hypothesis works only in a limited
context, or is subject to a set of conditions, the same must
be stated upfront.

o This approach can be driven through a self-analysis or a
self-investigation or a third-party (say, reviewer) analysis
or a third-party (say, reviewer) investigation.

e From our perspective, a study of uncertainties must
include uncertainties pertaining to all allied fields of study
as impacting the research, and a truly inter-disciplinary
approach must be adopted.

o A commitment to the cause of science must always be the
primary guiding principle, and must override inconvenient
truths; however, in case there is an uncertainty, and the
absolute truth cannot be pursued, the cause of society, and
the potential for the misuse of scientific paradigms must
be considered. Thus, misuse of the certainty or potential
certainty must be mitigated. Thus, the potential misuse of
uncertainty, which is not in the interests of science must
be considered. If we state, that blacks perform poorly in
IQ tests compared to Asians or whites, all the uncertain
factors contributing to the difference must be identified
and isolated.

e This approach in combination with the Sociological
ninety ten rules and other rules, will lead to better
scientific output, and a faster progress in the social
sciences and the other sciences, and impart science with a
sense of direction by minimizing, or rendering obsolete,
meaningless digressions into unwanted directions. This
has often, unfortunately happened, and we have been
presenting multiple examples throughout the years. This is
the raison d’etre, and the fundamental philosophy and
premise behind our work.

1. FUZZY LOGIC

Logic, which in popular parlance refers to a certain
way of thinking, (the term is derived from the Greek word
“logos™) is defined in science as the study of the principles
of correct reasoning, and its distinction with the principles
of incorrect reasoning. The ability to pursue logical
reasoning is considered to be an attribute central to humans,
and this characteristic sets humans apart from other animals.
Logic and reasoning are tied to propositions which are
defined as claims, statements or assertions. Logic also
includes in its purview, both formal and informal logic.
Formal logic may be defined as the science of deducing
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valid inferences or of arriving at logical truths, based on data
or premises, and subject to certain methodologies, popularly
known as scientific methodology. It is a science that
investigates how conclusions follow from premises in a
logical and a neutral way. Logic also studies arguments,
which comprise a set of premises or propositions along with
a conclusion reached. Arguments may either be correct or
incorrect; in some cases, they may not be complete, or may
be flawed in some way. Logic is also often used to derive
proofs, or refute claims. Informal logic, is applied to less
formal contexts, but nonetheless uses similar principles of
critical thinking and analysis. Logic is central to many fields
of science such as computer sciences, and mathematics,
(where it can be usually studied with a great deal of rigour
and objectivity: for example, in Mathematics, if p>1 and
g>1, then p+g>1 always) though it is more elusive in the
social sciences, and may be hard to pursue with the same
rigour and objectivity as the social sciences, given that
social sciences are often dependant with more abstract ideas
such as culture and human behaviour. Logic is also tied to
many formal methods of analysis such as dialectical
approaches and argumentative theory. In general, good logic
leads to healthy scientific outcomes, and helps distinguish
the good science from the bad.**

Another interesting concept is that of fuzzy logic. In
computer science, fuzzy logic isan approach in variable
processing that permits many possible truth values to be
processed through the same variable. In this case, the truth
value of variables may be represented by any real number
between 0 and 1, and the truth value may range between
completely true and completely false, and can thus represent
partial truth or partial mistruth. This is in contrast to
Boolean logic or classical logic where the truth value of
variables can only be either 0 or 1, or yes and no. This
concept is usually attributed to the pioneering work of
Iranian-Azerbaijani mathematician Lotfi Zadeh who first
presented his work in the year 1965, even though it can be
traced back to the earlier work of Lukasiewicz and Tarski in
the 1920’s. Fuzzy logic is also closely tied to the
observation that people usually make decisions based on
imprecise  or non-numerical information,  usually
accompanied by biases and prejudices. Hence, this concept
overlaps with the concept of certainty uncertainty as
espoused in this paper, even though the two may be
somewhat distinct and different.

On the other hand, in Mathematics, Fuzzy models or
sets are means of representing vagueness and imprecise
information (this is represented by the term fuzzy). Such
models are designed to recognize, represent, manipulate,
interpret, and use data and information that is vague or lack
certainty. This concept has found useful application in many
fields of study such as artificial intelligence (analogy with
neural networks) and control theory, (and is also found in
daily life: for example, people cannot express complex
colours, or quantify emotions. In most cases, knowledge is

4 Haack, Susan (1978). "1. 'Philosophy of
logics™. Philosophy of Logics. London and New York:
Cambridge University Press. pp. 1-10. ISBN 978-0-521-
29329-7
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also culturally constructed, and is tied to the process of
identity formation, acculturation, or enculturation. In other
cases, decisions are based on partial or incomplete
knowledge). This concept is also different from non-logic or
absence of logic; It is also different from untestable
statements or statements of opinion such as the ethics of
meat-consumption. Non-logic or absence of logic
characterizes an endeavour or activity as non-science; (This
is also related to dubious logic: for example, we should not
eat in Burger King because its workers are poorly paid: this
logic or reasoning may be irrelevant for most logical
analyses) however, the concept of fuzzy logic, we believe, is
integral to the social sciences. The concept of fuzzy logic is
also somewhat different from leaps of logic, or logical non-
sequitors, which represent flaws in scientific method. The
concept of fuzzy logic would also be naturally somewhat
different in the social sciences than it is in the mathematical
sciences, and the two are somewhat in variance with each
other. 15 16

The concept of fuzzy logic may also be represented
or explained by degrees of truth in the mathematical
sciences. In order to represent fuzzy logic mathematically,
non-numeric variables (i.e. adjectives) such as “big”,
“small”, ”young” and “old” are commonly used, along with
additional qualifying or describing words such as “rather”
and ‘“somewhat”, or sometimes through the use of
complete statements such as the very interesting statement,
“if the train is going “fast”, or is “near” a “big” station,
“reduce” the speed”. These may often be mapped to ranges
of values. In fuzzy logic, “fuzzification” is the process of
assigning the numerical input of a system to fuzzy sets with
a certain degree of membership (belonging). Values may
also be represented in a continuum between zero and one.
Zero means the value does not belong to the fuzzy set, while
one means the value completely belongs to the fuzzy set.

The concept of fuzzy logic is also different from
probability, though it is somewhat related to it. It is also
related to the concept of quantification, which is related to
the measurement of imprecise variables, or the
quantification of the unquantifiable. Having said all this, we
also strongly believe that this concept must find its rightful
place in the social sciences as well, and must be deeply
embedded, entrenched and ingrained in social science
theory, and relevant concepts carried over or rolled forward
from other fields or branches of science as necessary. The
structured usage of fuzzy logic in the social sciences would
be somewhat different from the current random, arbitrary,
inconsistent and ad hoc application of fuzzy logic to the
social sciences.

The following are the additional characteristics of
“fuzzy logic”, in addition to those we had proposed above,
and in a previous section:

15 Novak, V.; Perfilieva, I.; Mockot, J. (1999). Mathematicall
principles of  fuzzy logic.  Dordrecht:  Kluwer
Academic. ISBN 978-0-7923-8595-0.

16 Zadeh, L. A. (June 1965). "Fuzzy sets". Information and
Control. San Diego. 8 (3): 338-353. doi:10.1016/S0019-
9958(65)90241-X. ISSN 0019-9958
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e To summarize, fuzzy logic is very subtle, and is usually
very difficult to detect. It is usually much more subtle to
detect than non-logic (leaps of logic or logical non-
sequitors), but has an impact on scientific work
nonetheless.

e Fuzzy logic may impact scientific work directly or
indirectly; the former would be characterized by
inadequate scientific method, while the latter could be
caused by secondary factors such as ideology.

e There could be an overlap to varying degrees between
fuzzy logic and the certainty and certainty principle, and
the two could be used in tandem wherever necessary.

e There could be multiple causes of fuzzy logic. Examples
of causes of fuzzy logic are (a) inability or the scholar or
researcher to delve into details, or carry out painstaking
research  (b) non-optimal scientific method (c)
Unconscious bias (c) cultural bias (d) absence of complete
data, knowledge or information (e) lack of knowledge of
cultural conditions, or the nuances and intricacies of a
culture (f) Inability to process information, or extract
knowledge. Thus, fuzzy logic may either be conscious, or
unconscious.

e Fuzzy logic can be hard to detect, and can usually be
detected only through the adoption of a large number of
checks and balances.

e It must be detected using specialized techniques, and
usually social science research techniques, which can be
carried forward to other fields of scientific activity, too.

e Techniques can include a wide variety of social science
research techniques such as ethnography, annotated
ethnography or cross-cultural ethnography.

e Techniques can also include investigative techniques and
drill-down techniques which can be carried out to the
extent precision, clarity, or detail is required. This can
expose shallow or ill-conceived research.

e The fact that we recommend the use of social science
research techniques (either existing, or yet to be
formulated), makes this approach different from other
forms of evaluation of logic or non-logic. It is naturally
much deeper form of inquiry, and also much more
intense, and includes in its purview, factors such as
researcher psyche, cultural background, ideological
background, and wherever possible, a study of his or her
inner urges and motivations as well.

¢ Researchers both in the social sciences and the non-social
science are prone to errors of fuzzy logic, though it
manifests itself in more complex ways in social sciences
research.

e The use of fuzzy logic is also common in daily life,
besides scientific activity. We have provided some
examples for this in our paper.

e The term fuzzy logic is used because fuzzy logic does
indeed entail the use of some amount of logic; however, it
may be inadequate or insufficient. In a handful of cases, it
could be perverted, or caused by bias and prejudice.

e Wherever logic applied is insufficient or inadequate, due
to any form of a constraint, such as absence of evidence,
or a time constraint or a constraint, it should preferably be
stated so by the author, or highlighted by the reviewer.

e Fuzzy logic can also manifest itself in acceptance, non-
acceptance of hypotheses or complex new ideas, or the
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review of scientific work (rarely is a holistic evaluation,
ideology-free or a bias-free evaluation done). It can also
manifest itself in aspects such as communication of
science, and indeed, all facets of scientific activity. In
extreme case, wrong ideas, or flawed paradigms may get
widespread acceptance, and correct ideas brushed under
the carpet, or relegated to the background.

¢ In some cases, fuzzy logic or faulty logic may be hard to
detect, examples being those pertaining to the flat earth
hypothesis, the geocentric theory, and early attempts to
measure the size of the earth.

e Our hypothesis is: Almost all activities involving the
human psyche, human involvement, and human
interactions, involve some form of a fuzzy logic.
Exceptions to this rule may indeed be very rare, and can
be determined using the sociological ninety-ten rules.

e Thus, absolute logic or classical logic may rarely be
applied in the social sciences; logic in the social sciences
IS fuzzy logic.

e Fuzzy logic may be effective, even if not morally or
ethica