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Abstract: This article analyses how culture, tradition andcpption of the science affect the
creation and application of techniques used in stguand management. Although it is
thought that there are some global rules in busjnadtural perspectives have an enormous
effect on the application of the theories. Thidet#nce can be seen in the early fuzzy set
theory applications. Fuzzy set theory has beenpaedeand applied by the eastern firms
earlier than western firms. Despite its usefuln@ssstern corporations met the fuzzy theory
very suspiciously at the beginning, and they sthndlizing it after its success has been
proven. The biggest obstacle for the west for bddg in using fuzzy set is their loyalty to
the crispness and their crisp way of thinking. Basris a country which has both west's
crispness and east’'s mystical insight, can usadkeantage of this feature. Bosnia can convert
this characteristic of being a country between aastwest and being familiar with the two
different mind-sets into a competitive advantagstdad of following only one trend, Bosnia
can harmonize the characteristics of two sides amdy the early application of some
promising theories.
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1- Introduction

It has always been a research question how anch&t extent culture affects human beings. Does it
only affect how to behave in the environment wesear does it also affect how we think? There hoaisands
of studies about this issue but there isn’t any mamise between the researchers. First of alletien debate
on the definition and content of the culture. Hoegwone acceptable definition can be made as ‘tindily
human means of adapting to circumstances and tidimgmthis coping skill and knowledge to subsedquen
generations. Culture gives people a sense of wépdte, of belonging, of how they should behavd, @nwhat
they should be doing.” (Harris et al., 2004). Resleers believe that culture shapes the way we leehaw
productivity at work, our values; shortly all humb@ing’s behavior. Trompenaars (2003) defines caillas “the
contextual environment, defining much of the esseot the relationships between an organization ted
environment in which it operates.

In the world, there are more than 200 nations, Hidfstede (1993) offers to focus on cultural factors
separating or uniting nations. In order to underdtand differentiate cultures better, many diffémaondels have
been developed. Some researchers have offeredifferent categories to identify the culture (Hares al.,
2004). Some others claim that firms will be ablelitit imitation and create competitive advantafehey
concentrate on retaining the relationship betwdwir tcorporate culture and their national/regiooalture
(Moran et al.,, 2007). We should also understandonak culture to explain differences in internatbn
operational decision making (Pagel et al.,, 200®galnse managers make their decisions and manaige the
resources under the shadow of their culture.

In an interesting cross-cultural research, Kirknenal. (2006) review empirical studies that haveduthe
cultural values framework of Hofstede for the ydaeswveen 1980 and 2002. They identify 180 studieshich
culture has the main effect or moderator. 148 e$¢hstudies out of 180 cases, examine culturevasraeffect,
32 of them as a moderator. Hofstede (1991) claimas mational culture explains 50% of the differende
managers’ values, beliefs and attitudes.

Culture shows its effect on many different areadwdiness and industry. For example, due to the
cultural differences various types of Computeridtnerical Control (CNC) use have been seen in Japan
UK. Britain preferred to utilize CNC tools by op&yes with previous experience, but Japanese taade their
CNC tools with no previous experience of machira tperation. Moreover, British firms appointed omarker
per machine, while Japanese were attempting toeaehinulti machine operation (Kambayashi, 2004)sThi
example explains individualism in the UK and cdilegiem in Japan with the cultural values framewark
Hofstede.
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According to the Hofstede (1980)’s research, GeramehAnglo-Saxon worlds specifically and western
world in general are less uncertainty avoidant thastern countries. Moreover, western countrieg h@en less
open to new experiences, sceptical about new #eatich as Total Quality Management (TQM) and Fuzzy
Logic. They applied these theories only after thecess of these theories have been proven. The more
interesting thing is, Deming’s ideas about totahliqy management hadn't been accepted by Americauis,
welcomed by Japanese businessmen first. Bensao&ah@1998) compare the Japanese and Western “mind
sets” and approaches to the management of IT. Wiesteuse IT to have the smartest and cheapedt aesuto
improve performance, while Japanese use IT to réreihgoals after identifying performance goals.

As mentioned so far culture is an important fadtorthe development and application of new theories
However, in some cases it can be misleading toidenthe entire region as the basis for analyzirgaulture.
For example, the culture of UK is closer to thetund of USA even though UK is geographically clogethe
European countries. The same is true for Mexico @B as well. Although they are neighbors, theyéav
different management cultures. In this case, bssidéiures of the nations and similar culture @f tegions, the
perception of science of the cultures is anothgroiant factor in the development and applicatibmew
theories.

Although TQM and Fuzzy Logic have enormous appiices and benefits, western world was late to
accept and to utilize these theories. As menticailgalve, culture might be one reason but cannot expie
whole story alone. At this point looking at theesaie perception of the cultures might be helpful.

The structure of the paper is as follows. Sectiatis2usses fuzzy logic, the possible reasons whgst
been accepted by the eastern world earlier thawéiséern world, applications of fuzzy logic in coential and
industrial products and historical development tofSection 3 analyzes the differences between rasied
western logic and connects these differences Wwetdevelopments of fuzzy logic. Section 4 concludes

2- Fuzzy Logic
2.1. Why fuzzy logic has been exploited in the edsefore the west?

McNeil and Thro (1994) suggest two possible reagonsvestern nations for being late on accepting
fuzzy logic. One reason is traditional cultureswast which rely on Aristotelian either-or-approa®tiestern
people avoid uncertainty and risk. In the Westjvitdial competitiveness is the main force of tedbgical
progress, whereas in the eastern cultures streargthsuccess is achieved through consensus and giankp
which was also explained by the Hofstede's (198®)lysis. As easily seen, eastern characteristiesrare
compatible with the fuzzy logic than mathematicallyented western attitudes. Another reason thggest is
Japan may be more open to new ideas than manageandnbottom-line oriented western firms.

Lotfi Zadeh, the founder of fuzzy logic, says tbae important reason for Japan for being so advhimnctizzy
logic is that they are really consumer orientegad@se can immediately adapt new ideas and tedfiaslo
which have a potential to serve the consumers (Bl804).

“When the only tool you have is a hammer, everythlegins to look like a nail’(Zadeh)

According to Zadeh, in Aristotle's day people trtedbe as precise as possible. This Aristotelian or
Cartesian tradition makes people to look at evémgthas being totally white or black. As Zadeh state
sometimes people may perceive things as being tthe &eginning, but then they turn out to be gobdot so
bad as people thought originally. One failure dadssical logic is paying so little attention to appmate
reasoning and perceiving things only in absolutense This allows solving many problems in real Ifat
prevents us from solving many other everyday proklevhich are not crisp, subjective or have mansipbes
solutions. He says that: “When the only tool yowehas a hammer, everything begins to look like d. na
Classical logic simply doesn't provide the meansaiwe the problems. They concerned themselves mittiels
of precise knowledge. But such models are so faowed from the real world that they don't do yoy gnod”
(Blair, 1994).

2.2. The Differences between Crisp Sets and FuzzgtS

The difference between conventional dual logic fuady set theory is that in conventional dual logic
statement can be either true or false; in set theor element can either belong to a set or notvever, real
world situations are very often uncertain. Lackimdbrmation may cause the future state of the sysie be
unknown or unpredictable. This type of uncertainés been handled by statistics and probabilityrtheofar.
Fuzziness is possible to be found in many areadifefsuch as meteorology, medicine, engineering,
manufacturing etc. where it is possible to define eituation in different ways or it is possible & element to
belong to different sets. In daily life, the meaniof words is often imprecise. Fuzzy set theoryvjates a
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mathematical framework to study vague phenomeneigaly. It is defined as a modeling language fazfu
relations, criteria and situations (Zimmerman, 2001

In fuzzy set theory, normal sets are called cresp 0 be differentiated from fuzzy sets (Driankedal.,
1996). Let C be a crisp set and F a fuzzy set ddfion the universe U. For any element u of U, eithe

udCoruldC . However, in fuzzy set theory it is not necessiuat eitheru[1F oruJF . In fuzzy set
theory, a membership functiopy. is assigned to everyd [JU from the unit interval [0, 1], instead from the

two element set {0, 1} as in crisp sets. If an edatbelongs to a fuzzy set with certainty, it hasembership
value of 1. If this element does not belong to zfuset, its membership value will be 0. On thespthand, an
element can take the membership values of 0.90078r 0,2, 0,1 according to the degree at whighmear or
far away from the target value which can be inf@éfrem the definition of fuzzy set.

According to Zimmermann (2001), major objectivedudzy set theory are to model uncertainty andetax or

generalize classical methods based on dual logio ft dichotomous to a gradual feature. Furthernibems

to reduce the complexity of data to a reasonabigedevia linguistic variables. Computational unite these
linguistic expressions and membership functionfupty sets and finally retranslate the fuzzifiedule into the
words via linguistic approximation and produce tlwput for the crisp world.

2.3. Advantages and Disadvantages of Fuzzy Systems

Fuzzy logic has been used and become quite poputhifferent fields due to its advantages (McNeill
and Thro, 1994). In fuzzy logic, linguistic variablare used instead of numerical ones which makéwilar to
the way human beings think. Another advantageasftizzy logic needs fewer values, rules and daessthan
conventional models. However, it is hard to devetopnodel from a fuzzy system. Even though they are
cheaper, easier to design and faster to prototyge ¢conventional systems, fuzzy systems may falteralbias
in some countries who favor mathematically crisptems and linear models. This may be the reason why
Japanese firms exploited fuzzy systems before thitketd States and European countries. Moreoverhas t
complexity of system increases, it becomes morkcdif to specify the correct set of rules and menship
functions to describe the behavior of the systepr@gmriately (Aliev et al., 2004).

2.4. Fuzzy Set Mathematics

In classical or crisp sets an element either beddnga set and has a membership value of 1 or this
element does not belong to the mentioned set and Inmembership value of 0. However, an elementfotay
set may have various degrees of membership valwebe 0 and 1.

Definition (Zimmermann, 2001)If X is a collection of objects denoted generigddy X, then a fuzzy se;\ is a
set of ordered pairsA = {(X, Uz (X) [ xO X}

Hz is called the membership function of x ME that maps X to the membership space M. The rahdbeo

membership function is a subset of the nonnega#aé numbers whose supremum is finite. The memigrsh
function is the crucial component of a fuzzy setefefore, operations with fuzzy sets are defineith wieir
membership functions.

2.5. Historical Development of Fuzzy Logic

Fuzzy Logic was developed in the 1960s by Lotfi @adlaiming that this new paradigm will be able to
model the own uncertainty of human reasoning. Heeved that computer logic didn't have to be restd to
only 0 and 1. However, the acceptance of this tiegienby the “highly deterministic scientific sogiehas taken
some time (Dualibe et al., 2003). The earliest sujgps of fuzzy set theory were Japanese scierdists
engineers (McNeil and Thro, 1994). Another countyvizich has the highest number of fuzzy-orienteeérststs
and engineers is China. The theoretical studiegaactical applications on fuzzy theory have bemumgbt in the
US and in Europe later than eastern nations. Onbas been proven that fuzzy logic can be applethé
productions of commercial and industrial produaigegsuccessfully, western nations started to usedgvelop
it. Nowadays, Germany has quite a lot of fuzzy mted researchers and applications, and can beambastthe
second country in fuzzy related developments dtigan.

2.6. Fuzzy Business and Industrial Systems
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Fuzzy systems have been used heavily in indugir@duction (McNeil & Thro, 1994). For example,
Fujitsu Laboratories developed a neuro-fuzzy sydtamating the investment safety of bonds. A mdtbbdata
analysis has been developed at a German compaR@QRNI, which is used for many purposes such ashier t
design of automobile and truck parts by MercedeszBand to determine creditworthiness. Furthermatré,os
Alamos Scientific laboratory an experiment was aatdd to design the best techniques for improvimgy t
recovery of oil from the ground which was a compleptimizing problem. A Portuguese company has
implemented a fuzzy based digester managementnsysid achieved a higher degree of automation (Roxan
et al., 1996). The main advantages of this systenethe consistent control strategy, up to 60%ataiu of the
variation of product quality, and a significant uetlon in energy and base material consumption.

Another interesting fuzzy product, an automatednstsewage pumping station for Shanghai, was
developed by a Chinese scientist Hong Chen. It ditneorrect the deficiencies of crisp pump coterslwhich
either start too late to prevent backflow, run kmiog or stop too soon. Fuzzy system can easilyraéte when
the pumps should be started and stopped accorditiget water level, change in water level and atsthe
weather. Moreover, fuzzy insulin infusion systenr fiiabetics, some consumer products such as vacuum
cleaner, washing machine, fuzzy air conditioneshdiasher, video camera-recorder, heater, rice cpakel
clothes dryer can be counted how fuzzy theory Eiegble and useful in practice. These machinesnge their
own speed, water level and when to work and wherbp@asily adapting to their environments and sala
of energy. In Japan, a home appliance which hatatie “fuzzy-controlled” raises a positive sengenmdern,
high quality and user friendly machine (Driankoakt 1996).

On the other hand, the use of fuzzy logic is netrieted only to home appliances (Karray et alQ480

Nissan, Subaru and Mitsubishi use the fuzzy conrahsmission systems which sense vehicle speed and
acceleration, throttle opening, the rate of chaofghrottle opening, engine load, and driving stytejitec and
Toshiba use a fuzzy scheme in elevator control lwiscsaid to reduce waiting time and improve tHeciehcy
and reliability of operation. Even a subway tragrbeing used in Sendai, Japan which determinesptbed and
stopping routine. Ride comfort and safety are perfoce requirements of this train.
However, it is not so simple to implement fuzzy wohin the production immediately; it requires Whined
personnel in the industry as well as researchetbeatuniversities and laboratories. This is see@ ohthe
bottlenecks that prevents a broader exploitatiofupnty technology by European countries at the @nti990s
by Driankov et al. (1996).

By 2002, Japanese firms who utilize fuzzy logic ev&anon, Hitachi, Matsushita Electric, Minolta,
Mitsubishi Electric, Ricoh, Sanyo and Sharp. In tHgA, General Electric, Texaco and US Air Forceicaffof
Scientific Research were the main users of fuzgjcloAt the same time in Europe, AEG, Bosch, Carber
Viessmann, INFORM, Endress and Hauser and DASA weliging fuzzy logic in their products (Kazemian,
2002).

3. Analysis

Fuzzy logic is a very important and beneficial thewhich is subject to change the electric, elettro
and computer sciences deeply. Surprisingly, théoih was introduced by someone (Professor Zadebjsevh
roots are in the east and was developed by thereasations firstly; but not by the western worldigh has
been industrialized and developed before all atlagions. Fuzzy logic has been started to be usedeoywestern
world first after it has been developed to somesmixin the east and its usefulness has been pravith.this
characteristic, it shares the same destiny with To&al Quality Management. These examples show one
important fact: the invention and development ofvrideas is not only dependent on the developmere lef
countries. Culture and the perception of scien@y phe key roles in inventing or accepting new then
Western world which follows the paths of Aristo, Wten and Renaissance has been pioneers of many
developments in the world but could not go beyomuceiving the world as crisp. However, we cannot
understand and solve all the problems of humanglseamd of the world only with crisp theories. Or tither
hand, eastern way of thinking perceives the woddamly with “0 and 1” or “true and false” concepthis way
of thinking makes the east luckier in solving th@lgems that cannot be solved by the crisp theofiég
examples from the past prove these ideas. It tspaissible to see new examples in the future als wel

When we analyze the situation of Bosnia, we sekiftliBosnia can concentrate on its national/regiona
culture and follow western and eastern world cipsiélwill be able to follow the latest trends imetindustry and
become more competitive in the region. Bosnia like founder of fuzzy logic Professor Zadeh, witeess
different cultures (Catholics and Orthodox Christiaulture, Muslim culture, Austria-Hungarian Cubuyr
Ottoman Culture) and belongs to the western waddhfone perspective and also is a part of the easterld
from another perspective. For example, Bosnia kapted western education system, and at the saneeigi
familiar with the eastern philosophy, and mind-g&t.these features offer Bosnia big chances far fiture
developments.
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4. Conclusion

As a conclusion, under the shadow of culture aadition, perception of the science affects thetwaa
and application of techniques used in industry magiagement. This can be seen in the backgrourg dtizzy
logic founder and by looking at the nations whighpleed fuzzy set theory first. The reason why weste
companies were late in accepting and utilizing fulogic can be explained mainly by their sciencecpption.
Different than eastern ancient tradition, westeadition and taught teaches to be always precisecaisp.
However, many unsolved problems we face are nep@nd cannot be solved by crisp logic. On theratluke,
the contribution of western nations to the sciesoe technology is not possible to ignore. At ttognp Bosnia,
as a country which has both west's crispness astts eaystical insight, can use the advantage «f fisature.
Bosnia can convert this characteristic of beingpantry between east and west and being familighéotwo
different mind-sets, into a competitive advantageographically it is in west, but has experiencethlwestern
and eastern cultures in different time periodstelad of following only one trend, Bosnia is ableottserve and
understand two traditions, and can enjoy the esgsplication of promising theories.
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