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Foreword

These proceedings contain contributions to the kff8rnational Workshop on Knowledge
Management (IWKM) held on 12 and 13 October 2017rartin, Slovakia. After a couple of
years it returned to the place when its internalidnstory started. The first two sessions (in
2006 and 2007) were organized in Bratislava adiama event. In 2008, it moved Tr&n to
be a part of the International Summer School on Hedge Management sponsored by the
European Union annually till 2010. Between 2011 206, it was held in Bratislava again.

The 12" workshop used its sound format of two day sci@ngivent. The first day (Thursday,
Oct 12) started with two seminars. The first omaoderated by P. Berka — discussed Data
Mining Tools and Computer Aided Quality. The seconé - moderated by S. Fetgkova —
was a panel discussion dealing with UniversitielES and Knowledge Management. In
addition to the introductory talks, both event camicated on the communication between
presenters and audience. That's why our proceedinlyscontain the speakers’ introductory
slides.

The Thursday afternoon and Friday morning were arilpndevoted to the presentation of
results of researchers from Czech Republic, Finl@®many, Slovakia and U.S.A. In total,
13 contributions were presented. The format of whdp (in our IWKM interpretation) also
means that the discussion is not limited and thesagd can freely discuss with every presented
immediately after his/her presentation. This makes only IWKM special, it also build a
friendly atmosphere and helps in building a comrtyuawound it.

You all are kindly welcome it in your 2018!
Trentin, 1 November 2017
Edita Hekelova
Renata JanoScova

Jozef Hvorecky

Co-chairs of IWKM
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Business Rules Management Systems

PETR BERKA

University of Finance and Administration, Prague, Czech Republic

Abstract: Knowledge Management, an established researclappictation area
aim at generation, representation, storage, trgnsmnsformation, application,
embedding and protecting of (organizational) knalgke to “bring right
knowledge to right people at right time”. KM effsrttypically focus on
organizational objectives such as improved perfoiweacompetitive advantage,
innovation, the sharing of lessons learned, andimaous improvement of the
organization. Recently, the notion of businessesumanagement systems
(BRMS) emerges in the business people communityramswy category of decision
support systems. The paper reviews the basic ptesiof business rules and
shows how they are influenced by expert systemsgeldped in the artificial
intelligence community more than 30 years ago.

Keywords: knowledge representation, expert systems, busineskes
management systems.

1 Introduction

Knowledge representation and reasoning using kraneleare central to Al (artificial
intelligence) research. Many of the problems ofahmachinesare expected to solve will
require extensive knowledge about the world. Thig has been realized in mid. 70th of the
20th Century and implemented in so called expestesys (ES), or knowledge-based systems
(KBS), a "computer programs that emulate the decisnaking ability of a human expert”
(Jackson, 1990). The role of knowledge has beewgrezed also in the area of business and
management. Knowledge Management (KM) comprisesinger of practices used in an
organization to identify, create, represent, disti¢ and enable adoption of insights and
experiences. Such insights and experiences compmesviedge, either embodied in
individuals or embedded in organizational processepractice. Knowledge management
thus aims at generation, representation, storagmsfer, transformation, application,
embedding and protecting of (organizational) knagke to “bring right knowledge to right
people at right time”. KM efforts typically focus oarganizational objectives such as
improved performance, competitive advantage, iniomathe sharing of lessons learned, and
continuous improvement of the organization. Rdgenthe notion of business rules
management systems (BRMS) emerges in the busieegdepcommunity as a new category
of decision support systems. The paper reviewddse principles of BRMS and shows how
they are influenced by expert systems, developethénartificial intelligence community
more than 30 years ago.
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2 Business Rules

A business rule is a rule that defines or constrammme aspect of business and always
resolves to either true or false. Business rulesirstended to assert business structure or to
control or influence the behavior of the businesscording to [9], business rule is "a
compact statement about an aspect of businesgjudie further: "The rule can be expressed
in terms that can be directly related to the bussneasing simple, unambiguous language that
iIs accessible to all interested parties: a busimesser, a business analyst, a technical
architect, and so on". There is no single categtdm of business rules. Different authors
even consider not only IF-THEN structures but atdber "pieces of knowledge" to be
business rules. So Ross counts among businessalsteslefinitions of business terms and
facts [3], von Halle [12] counts among businessesuélso constraints ("MUST HAVE"
statements), guidelines ("SHOULD HAVE" statememis)omputations ("IS COMPUTED
AS" statements). An example of a business rulellr BHAN form can be [11]:

Check the product number in database SRU.

If the product number is equal to 422 [the part fvemof flip-flops]
and the product description is equal to plastip-fliops,

then set the new product number in database AS@l eqd547
and set the product description equal to Fun-in-gw Flip-Flops
else if the product number in database is equd2® through 495
then set the new product number equal to 1647

and set the product category equal to Good for Yow, Sandals

The next example of a IF-THEN business rule belklvows, that even if uncertainty
processing is not an issue for business rulesrules can contain vague concepts (“rush”
order, "hazardous materials", "remote" destinat[6)

An order must be shipped by premium service if
the order is a rush order and

the order includes hazardous materials and

the customer is a platinum customer and

the order destination is remote.

The basic principles of business rules have bepresged in the so called Business Rules
Manifesto presented in [10]:

1. Primary requirements, not secondary: rules sserdial for business and IT models.

2. Separate from processes, not contained in thdes are explicitly formulated and apart
from processes and procedures.

3. Deliberate knowledge, not a by-product: rules explicitely formulated and formalized
intentionally to capture the basic business knowdedg

4. Declarative, not procedural: rules should be essed declaratively in naturallanguage
sentences for the business audience, the basitrwcisof rules are facts and terms.

5. Well-formed expression, not ad hoc: businesssrghould be expressed in such a way
that they can be validated for correctness by lessipeople, to ensure this, business rules are
formalized as logical expressions.
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6. Rule-based architecture, not indirect implemi@mma A business rules application is
intentionally built to accommodate continuous clegbusiness rules; business rules should
be executed in a rules engine; a business rulemystust always be able to explain its
reasoning.

7. Rule-guided processes, not exception-based grogmg: Rules define the boundary
between an acceptable and unacceptable busineggya&xceptions should be described
using rules as well.

8. For the sake of the business, not technologyedfkalte about business practice and
guidance; rules are motivated by business goalobjsttives.

9. Of, by, and for business people, not IT peoplesiness rules should be formulated,
created, validated and managed by business people.

10. Managing business logic, not hardware/softyséaforms: rules are more important to
the business than are hardware/software platfoRukes should’be organized and stored in
such a way that they can be easily ported to nadwaae/software platforms. Rules should
be easily modified.

Business rules can be interpreted and executedrdithh humans or by business rules
management systems. In the former case, the rugesepresented usually using natural
language or semi-formal logic-based expressionshave a form of guidelines created by
humans for humans. In the latter case, the busidss are represented using a logic-based
formalism and are executed using a kind of infeeefithe same ""piece of knowledge™ can
have all three forms. Following example is adagtech [6]. The first form of the rule is a
natural language sentence:

A loan may be approved if the status of the custaiagh
and the loan is less than 2000 unless the custoaseahow rating

The second form is an IF-THEN rule expressed iamaigormal way:

IF the customer status is high

AND the loan is less than 2000

AND the customer does not have a low rating
THEN approve the loan

IF the customer status is high
AND the loan is less than 2000
AND the customer has a low rating
THEN dont approve the loan

The third form uses the JBoss Drools syntax toesgthe rules [2]:

rule "Approve a loan"

when
$Customer : Customer (Status == "high")
$Customer : Customer (Loan < 2000)
$Customer : Customer (Rating !="low")
then
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modify($Customer) {
setDecision("approve")

}

end

rule "Do not approve a loan"

when
$Customer : Customer (Status == "high")
$Customer : Customer (Loan < 2000)
$Customer : Customer (Rating == "low")
then
modify($Customer) {
setDecision("do not approve")
}
end

3 Business Rules Management Systems Architecture
A full implementation of the business rules applohas three components [1]:

1. A methodology for rule management, that is, coitegt recording, validating,
assessing, publishing, and evolving the busindss.ru

2. One or several more or less formal languages f@ressing business rules at
different stages of their life cycle and for diéat audiences (business, IT, and
computer).

3. A tool set for managing and executing the rule8usiness Rule Management
System (BRMS).

The three components are interrelated. The fiostponent is necessary to acquire the
business rules. business rules can be createdrbgrhaxpert (according to their knowledge
and expertize) or by using data mining and macleaening techniques. Another source of
business rules can be internal documents used inaig@any. People from BR community
call this process rule harvesting.The second compadsenecessary to express the acquired
rules in a human readable and/or machine readabte. fAs shown in the example above,
rules can be expressed using natural languageg s&mi-formal IF THEN statements or
using some implementation language. The third compballows to process the machine-
readable business rules using so called rules endihe rule engine typically goes trough the
business rules to find those rules that are aggkctor given facts — this process is called
pattern matching. All applicable rules at a giveonment are placed to so called agenda. From
here, only a single rule is choosen (using a ccinfésolution strategy) to be applied. Such a
rule then modifies (by it's actions) the set aftéastored in the working memory and a new
search for applicable rules can start. So the matcbnflict resolution — act steps iteratively
repeat. Fig. 1 shows a general form of a rule engiarking in the described way, a so called
production system.

Let’s consider Drools as an example of a businelesmanagement system. Drools is an
open source project supported by JBoss and Reditat(JBoss.org, 2017). Drools is split
into two main parts: Authoring and Runtime. Autihgrpart involves the creation of rules

8
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files, so it supports the knowledge acquisition andoding processes, runtime part involves
the rule-based inference.

Inference Engine
(Rete0O0 / Leaps)

duction Pattern Working
Memory > Matcher -« Memory
(rules) (facts)
Agenda

Fig. 1 High level view of a production rule systédocs.jboss.org)

Drools works with facts and rules. Fact represénis piece of information, they typically refer to
attributes of an object. Rules have the generat for

rule "<name>"
attributes
when
LHS
then
RHS
end

where RHS (left-hand side) consists of conditicglaments (CE’s) and RHS is a list of actions that
can be performed if all conditional elements aue.trAn example rule in Drools syntax has already
been shown in section 2.

4  Similarities with Expert Systems

Expert systems represent the prominent researehvaithin Al in the 70th of the 20th
Century. An Expert system is an intelligent compyteogram that uses knowledge and
inference procedures to solve problems that afecdlif enough to require significant human
expertise for their solution [4].

An expert system consists of two main parts: kndgéebase and inference mechanism.
Knowledge base contains domain specific knowledgguiaed from the experts, inference
mechanism is a domain independent algorithm usedefsoning upon the knowledge base.
Next part is the working memory that contains aorigata (questions of the system answered

9
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so far, partial results). All these parts can bentb also in the business rules management
systems. If run in dialogue mode, the expert systemtains also the communication and
explanation modules.

We can distinguish two basic types of expert systedhagnostic and generative. In
diagnostic expert systems, the meaning of ruldgdtarative, i.e.

IF condition THEN conclusion
while in generative expert systems, the meaninmgles is procedural, i.e.
IF situation THEN action

The inference mechanism of diagnostic systemsead ts derive true conclusions (from true
conditions), the inference mechanism of generati@ems is used to perform actions. So
from the expert systems point-of-view, businesg mlanagement systems are nothing else
but generative expert systems.

5 Conclusions

Business rules management systems borrow a lot &xpert systems: the idea of rule-
based reasoning as used in generative expert syséefast and effective implementation of
the pattern matching step, or the general architeadf production systems. Newertheless,
some differences remain: expert systems are usedgmeat variety of application domains
while business rules management systems are atiemteapplications in business and
industry and rules in the area of expert systenesiatended to be applied only by an
inference mechanism, business rules can be usetwalsumans.
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Reverse knowledge transfer: A case study

SONA FERENCIKOVA
Vysoka Skola manazmentu, Bratislava, Slovakia

JANA HRDLICKOVA
Vysoka Skola manazmentu, Bratislava, Slovakia

Abstract: By reverse transfer knowledge gets from the sudasidio the parent
company that can utilize this knowledge to the fierod other affiliates. Such
process drives the results of the recieving uriie paper describes how marketing
knowledge was transfered from Slovak retailer thiotige parent company to the
subsidiaries in the neighbouring countries. Knowéedbaring was supported by
the organizational structures, company communinat@ols and cooperative
culture. The subsidiaries in new countries achietieel same benefits that
knowledge delivered in the country of its origitmployee skills toghether with
subsidiary environment create the room for genamatf the ideas that could
translate into new benefitial knowledge.

Keywords: Knowledge transfer, reverse knowledge transferketang knowledge
transfer, Tesco.

1 Introduction

Knowledge transfer could be defined as ,an attelmypdn entity to copy a specific type of
knowledge from another entity. [... ] Knowledgenséer is about ensuring that efforts provide
the desired results (effectivness) and ensuring ttiea new knowledge becomes embedded
within the organization’s fabric (institutionalifam)“ (Lucas, 2006, p. 259). Knowledge
transfer results in similiar or identical knowledgfdiziation in the second organizational unit
while engaging the sender and the recipient. Kndgdeflow could have several directions
within the multinationals: directly from the parecdmpany to its subsiadiaries, where the
subsidiaries tend to be knowledge recipients. S#Higpknowledge could be exchanged among
the subsidiaries, that send and recieve knowlegigewledge could be exchanged also without
the participation of the parent company. Finallytwwek could be formed from the parent
company and its subsidiaries where the headquddeitgate knowledge flow, especially if
the subsidiaries are not willing to exchange knaolgke resp. knowledge exchange is needed to
meet the organizational strategic objectives (Lu2866).

The academic research has traditionally focusedrmwledge transfer from the parent
company to its subsidiaries, resp. from the develogmuntries to the developing ones. The
practice has changed following the internationgkira and research and development
decentralization which reflected also in the thethgt started to study less traditional
knowledge flows from the subsidiaries to the paremipanies and from the developing
countries to the developed states. According taddfanition, the reverse knowledge transfer
is the transfer of the skills and competencies ftbenaffiliates abroad to the headquarters in a
home country. ,Reverse knowledge transfer happems subsidiary to parent, i.e. subsidiary

12
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experiences are transferred to parent compan{diitiambi et al., 2013, p. 49). Reverse
knowledge transfer example is the development efgtoduct in the local market that is
trasfered to the parent company which makes iti@vai to the affiliates elsewhere.

Some scholars suggest that reverse knowledge ¢ranstlientical to traditional knowledge
transfer. The other schools disagree and emph#siteeverse knowledge transfer requires
richer activities, more frequent personal contabtsadquarter interventions and a lot more
effort in general (Borini et al.). Despite the dianities of the transfer mechanisms there are
much less cases of reverse knowledge transfer aeshga knowledge transfer from the
headquarters to its subsidiaries.

Vast majority of the literature related to reversgowledge transfer is covering its
antecedents and the influencing factors. Literatioes not mention the reverse knowledge
transfer practice, the process and the specifiescad/e believe that insight into real reverse
knowledge transfer cases will add the new qualiatispects to the existing knowledge base.

2 Objective and metodology

The paper objective is to enrich the existing leselnderstanding of reverse knowledge
transfer. Building on the reverse knowledge debinit we aim to verify the utilization of
knowledge transfer from the subsidiaries to theepacompanies via studying such cases,
analyzing the driving factors and the benefitsdoth — subsidiary and the organization. Our
findings will form a further perspective to the the that has so far been studied in a general
level, not by assessing the reverse knowledgefaanases.

The applied metodology of an in-dept case studynalyzing the whole reverse knowledge
transfer case. Three cases of reverse knowledggféracoming for well known retailer will be
looked into. The case study suggests that the coynigausing reverse knowledge transfer to
build synergies and support its competitivnesghatsame time we realize that an enlargment
of our research would allow to form more genenlings and implications related to reverse
knowledge transfer utilization in the multinatiosal

3 Case study — Reverse transfer of marketing knowledgin Tesco

Use Tesco is a well established retailer in Sloaafering grocery products and various
services incl. mobile phones, financial, pharmaiptics. Tesco in Slovakia (Tesco SK) is a
member of Central Europe cluster that consistsStdvakia, Czech republic, Poland and
Hungary. Marketing management is based in Pragagjdd by marketing director for Central
Europe with following responsibilities: (1) commaation, (2) research and pricing, (3)
innovations and the deployment of digital mediactestream is lead by the respective manager,
who is responsible for the performance in all foauntries. Each stream is further structered
into few specializations.

The structure that is organized in a way that aaganis leading a team of speacialists
located in four countries and it is supporting tteoperation on Regional level. Multiple
communication tools are available to employeesrioua online messengers that can carry out
audio and video transmissions, e-mails, telephoneleconferences, videoconferences,
international and individual personal meetings. ®Employees use these communication
opportunities vastly in their daily work.

13
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Tesco SK has developed several improvements ofetiagkprocesses and campaigns, that
were recognized by the headquarters in Prague mtnoduced in the remaining Central
European countries. These marketing innovationg wWeven by the specific requirements of
Slovak market as well as the willingness of thealomarketers to deliver better shopping
environment for the customers, more attractive reffand modern services. Three such
marketing projects that significantly enhanced ®eservice for customers and originate in
Slovakia will be introduced further: improved comnuation on POS materials in the stores,
new way of getting customer feedback on Tesco serand program supporting cooperation
with local suppliers.

The decision about the unification of POS mateualsd in the stores in Central Europe was
taken at the beginning of 2017. The key objectiwes wo harmonize the look and feel of the
stores and achieve synergies while building Tesaad The project was led by Czech team
dedicated to BTL communication that encompass thketing materials used in the stores.

Czech team developed nice universal design. PO&alatwere visually attractive, easy to
understand and implement. The graphics was aesti@jpactful, clearly differentiating the
promo mechanics: price promotion, Clubcard offeernpanently cheap prices, Tesco
exclusivity, novelty, clearance and others. POSenslt set covered all communication
positions within the store: power aisle by an emtea action alley, aisles for regular product
placements, counters with meat, fish, provision elmeese, bistro, bakery, fruit and vegetable
and the rest of the moduls and their promo ends. A& set contained: strips, wobblers,
bubbles, leaflets, hotspots, shelf talkers, banmaitet wraps, chalk boards, shelfage lables.

Although the materials were very nice, eye catchirayigating the customers, easy to work
with a weak price message was identified by Sldeakn just few weeks after the launch. Some
image POS materials were communicating solely tremp mechanics such as promo,
clearance, Tesco price while the particular prigese only written on the small size shelfage
labels. As the price is the key decisive factortlfier customers in Slovakia, the need to advance
POS materials was defined. Slovak marketing teaimated a local adaptation of Regional POS
materials in order to inform the customers aboatytices of the products and eliminate the
potential purchase barrier raising from unsufficipnice communication. Marketing team
intensively cooperated with the store managers kmoov the possibilities of the stores to print
prices on POS materials directly in the shops. BB format was adjusted so that the stores
could print the prices directly on POS or on addiéil piece of paper that is placed next to the
respective POS. In general the stores are abletioupto A3 size, thus pre-defined arrays were
created on the POS materials so that the stonefstpe respective price therein. The bigger size
POS materials were changed in a way, that eithicakor horizontal A4 price printed by the
stores could be added to. The active communicatidh the stores about the technical
possibilities and search for optimal setting wergeqa complex and challenging steps while
developing the adjusted communication on POS. Theome of the cooperation were POS
materials based on a look and feel of the initevyedopment, however enhanced by the
improved price visibility, incl. all prices the dosners are usually interested to see (old price,
promo price, discount in %, unit price). It helpsalvigate customer, it informed about promo
mechanics and also about pricing which are crusfafrmation pieces for purchase decision.
Following the customer research the final desigriP@&S materials is well percieved and
according to the feedback from the store manageds balyers enhanced communication
prevents declining sales resp. makes buyers orggriietter offers for Tesco customers every
day.
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The improved POS material set was well recievedhleyheadquarters and also by Tesco
teams in the rest of the countries of Central Eerdjhe strong point was seen in the power of
price communication and compatibility with the pmirgt opportunities of the stores. All three
countries within the Region applied the originab\alk templates of the POS materials only
with slight adjustements according to their log@afics.

The objective of Tesco is to provide the best pgmesservice to its customers. In order to
track the fullfilment of this goal Tesco monitoiset customer satisfaction in the research
conducted by British agency InMoment. The studgdut® use face to face interviews in the
stores, the interviewers visited each Slovak stbree times a month and interviewed the
customers after the payment at the cash desk Hneaguestionaire was aiming at finding the
customer satisfaction, the interviewers were imsgrthe respondents” answer to tablet. The
process based on the manpower was seen as ola@ersere and according to the stores with
the bias risk as the interviewers could potentialbk the questions with a different tone of
voice. This aspect was considered servious sincaebearch results serve for the stores
evaluation.

The solution was created in Slovakia. Followingtagiate IT opportunities online research
was seen as an interesting option. The Slovak &ahthe research agency developed an online
guestionaire that replaced the interviewers and ngashable from the Tesco website. The
questionaire is testing the same topics as thevieteers, but on top allows the respondents
that have cameras to shoot a message to Tesco forthef a simple video. This solution is
more flexible, it forwards the claims and positieedback to the respective store faster, the
results are available in the shorter time and theergial impact of the interviewers is
eliminated.

In order to successufuly change the way of gatgeha customer feedback it was necessary
to navigate the respondents to the respective sitetoOnline way of the research was
promoted on adverisment in Tesco stores and inlghiet. The participating rate of 50
respondents per store in average is slightly bélhearate achieved by personal interviews, but
it is sufficient to assess store performance. dihwlicity of the questionaire and motivating
the respondents who can collect extra Clubcard pantl have a chance to win 150€ are
supporting online study.

The biggest advantage of modern online researcfesoo customer feedback on service is
the increased flexibility and speed, objectivityeash respondent reads the same questions,
customer reward and chance to win and mainly maated cost. The initial investment into
the development of online platform and robust atilsieg in the stores was ofset by lower
maintance fees compared to the labor cost of tleeviletvers. The change in research process,
the advantages of online platform was shared wighhieadquarters. The positive cost-benefit
analysis inspired Tesco in the other countries iwithe Region to follow the new way and
change to electronic research. Czech republic, Biyngnd Poland implemented online
research with its design and set up and also thertissing campaign including the motivation
of the customers with extra Clubcard points andegarNowadays, Tesco in Central Europe
collects the customer feedback online, thus sawesdst that could be invested into the better
service for the custumers.

Tesco is the biggest retail chain in Slovakiautts two central warehouses that supplies the
products to its 180 shops within the country. Thegarmity of the stores are big hypermarkets
having an area of several thousands m2. The sottimenanaged in a way that all customers
have an access to the products of the same qaatitgt the same price level. The price pressure
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and the request for huge stock volume are in faforternational suppliers that can guarantee
constant stock level and stable prices. On ther ¢thed, the range from the local producers is
very limited which is heavily commented by therdhparties and the authorities.

Tesco, as the market leader, initiated the progtiaat brings the product from local
manufacturers onto its shelves. The commercial testaiblished a pilot with local producers
of fruit and vegetable, meat and provision, fistargland bakery. After the contract sign off
they were allowed to supply their products diretdlyfesco stores in their region. Few shelves
were dedicated to the products of local small aretliom food producers. Furthermore,
communication campaign that supported the salbeofbods of Slovak origin was created by
Tesco and was run in media and also in the stor@J asco leaflet.

The project made the products of local food produi@vailable in Tesco stores next to
renowned international food brands. The regionaldpcers appreciated an opportunity to
deliver their products to Tesco stores. The progegiported positive Tesco image, increased
the awareness of social responsibility of the chauhits relationship to the local communities.
This approach was very much welcome also by theoaities, Ministry of Agriculture.

The project on cooperation with regional produeeas explained to the headquarters in the
Czech republic. The success of the project thahgthened the credibility of Tesco brand made
other Central European countries introduce it célzech republic, Hungary and Poland
replicated marketing materials, copies while theljusting according to local context. Know-
how related to the management of dozens of localywers and the way of handling increased
logistics complexity stood for the greates knowlkedgenefits they recieved. The business
cooperation with the small and medium producers imasach country well recieved and
contributed to strengthening Tesco market position.

The three cases of marketing processes stand éosubcessful projects that delivered
positive results: advertising materials with pagtimpact on the customers, the savings on
customer satisfaction research, widen range thaoksffering the goods from the local
producers that is broadly appreciated. The tandibleefits that are captured in the research
results and the cost saving made Tesco in the otlutries introduce the same initiatives. The
detailed information about the projects and thaicomes were presented to the headquarters,
communication was done via e-mails, phone callseatonferences and also personal
meetings. Reverse knowledge transfer helped otbentdes launch attractive projects at
minimal costs and benefit from their positive efec

4 Conclusion

Tesco has an organizational structure that cowensdountries which promotes cooperation
on a regional level. The organization supports Kedge exhange and knowledge utilization
in the region. The knowledge flow is supported digomodern technical equipment that is
available to all employees. The sharing culturagsrporated in the company values and many
employees also from lower hierarchy levels are phitternational teams. Tesco marketing
strategy emphasizes synergies and commonalitieshwdaes not necessarily mean that all of
the campaigns are developed solely by the headgsaifhe initiative and creativity of local
marketing teams is adding to central ideas — Sléoatn is adequatly active.

The reverse transfer cases suggest that uniquestimaylactivities are being developed when
the desired practice is missing within the orgatmza The generation of new knowledge is
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supported by willingness of local staff to advattoe existing way of working and by the ideas
coming from the external environment. We showed $tavak knowledge can help the whole
multinational when being utilized by the other sdizsies. Our study is in line with the research
organized on 293 subsidiaries of Italian multinagils by Mudambi et al. (2013), that implies
the greater the cost imposed on the MNE by theusanef the subsidiary’s competencies the
more effort the headquartes is willing to undertaieacquire knowledge while conceding
power and influence to the subsidiary.

Marketing ideas from Slovakia may drive innovatiomsich are transfered to the parent
company and other subsidiaries and improve theomest service and competitivhess of the
corporation. Even if marketing has often to take ldoal context into the consideration, the
cases prove that some principles are universas, ¢buld be transported to the other markets.
In Tesco case the headquarter has facilitatoranetecoordinates knowledge flows.

When studying reverse knowledge flows, it is recanded to watch the effectivhess and
the benefits for all involved parties. In our csaa# of the recipients enjoyed the same positives
as knowledge donator, moreover they avoided theldpment costs. The process of reverse
knowledge transfer did not require substantial ,cosily affordable amount of time for
communication of the cases. Slovak marketing temhmaot gain reward or acknowledgement
due to sharing of their knowledge since knowledgiange is treated as daily routine. Reverse
knowledge transfer increases knowledge base afdhmpany and in case of Tesco the balance
between getting and giving is achieved.

Knowledge which is suitable for the other subsidmrs worth sharing. Such ideas can
initiate or represent the final solution for théat organizational unit. The management are
often able to reveal the potential of new knowledgd the possibilities to utilize it elsewhere
with or without necessary adjustment. We aim tahier study the situation of reverse
knowledge transfer from Slovak subsidiaries tortipairent companies abroad to understand
which knowledge they are contributing to the orgations. The initial cases indicate that the
subsidiaries from Slovakia do add to corporate Kedge base thus support the overall
performance.
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University Leadership and Role Distribution
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Abstract: Universities are large corporate structures whasay of the operation
functions that are imperative for the effective i@en of the university are not
directly connected to education or research. Thesefthe structure of these
managerial functions requires a variety of ab#it@nd skills in which typical
academicians are not trained and experienced. géafie aim of our paper is to
dispute a Central Eastern European (CEE) convidtiahonly academicians can
become appropriate academic leaders and occupgrtigictions in the university
organizational structure. Since a majority of goss at universities are knowledge
workers, our paper uses a knowledge managemerggoére in our analysis of
the university workforce. In pursuit of this, tr@lbwing questions are discussed:

Can the expected abilities and skills be categdrinecluster university knowledge
workers? What do we expect of individuals belonging particular cluster? Are

knowledge workers of every cluster present at omivarsities in sufficient

proportions and numbers? Are these knowledge wsrkecognized and

adequately rewarded?’

Our analysis does not provide an optimistic outcdaneuniversities in the CEE
and in particular the Slovak Republic due to theamsient position and the limited
desire and motivation of the academic communitytrémsform its traditional

structure.

Keywords: university knowledge worker; university human r@ses; university
management; balancing explicit and tacit knowledge.

1 Introduction

Traditional managerial approaches are concentratedoeople as manpower, not on
exploitation of their intellectual capital. Peterudker [1] was the first one who pointed to the
fact that people’s knowledge is another productiower and awarded the persons who “think
for living” by the term “knowledge worker”. Theseque’s primary source of income exploits
their cerebral capacity and intellectual capabhilitizeir position in the production process is
very specific — they are rarely involved in it ditly: which is a logical consequence of work
distribution.

From this point of view, the situation at Slovakiwamsities, and similarly at many
universities in CEE, is not consistent with Druc¢kgrerspective of managerial positions. The
university top management is not only selected anediigators — they are expected to continue
their education and research work in parallel whigir executive functions. Such an approach
Is not consistent with the belief that the main afhwork distribution is specialization — the
process of concentrating on and becoming an expeat particular subject or skill. These
employees of CEE universities are expected torbals&neously an educator, a researcher and
a top manager. Thus, these individuals can hareleldp his/her knowledge and intensify
his/her skills in all three directions. In additjotihe Slovak University Law [2] indirectly
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mandates this. Rectors and Deans are electeddqetiiods of four years, and their deputies
are nominated for the same period. All of them leald the same function for one more four-

year period only. Since their future destiny in theversity environment is unspecified, they
continue acting in the two other positions. As sute these individuals often do not even try
to become experts in management. Furthermore, thadalge applies to the Slovak university
manager: ‘If you try to do too many things at ongay ultimately will not be successful in any

one of them’. Thus, due to the academic admin@tsaintensive managerial duties, both their
skills as a manager and their expertise in educatnal research suffer.

2 Managing Knowledge Workers

In companies, knowledge workers occupy a varietypagitions: designers, developers,
marketing managers, etc. Each of them requiregréift knowledge, skills and experience
influenced by their education, position, and ptiKnowledge worker positions also vary
substantially and, consequently, shape the indilsdwacupying them. Due to this, a
knowledge worker cannot be shifted from his/heritpms to a new one without detailed
consideration whether the person is capable oftadpw it.

Traditional managerial approaches address orgamizat production. Thus, they do not fit
a knowledge worker's outcomes, which are often sike or virtual [3]. Traditional
management can be (to a certain degree) appliegpiacit knowledge extension and depth —
it can be tested and measured, which can hardifutheional in handling the knowledge
worker’s tacit knowledge. Unfortunately, élite knedge workers are “selling” the latter one,
thus, moving the expert above average. Mladkovéggihonded to this challenge by presenting
tailored methods of approaching them, where the keaye workers’ typical driver is
implementation of motivational approaches over mdén this, Mladkova stresses that
excellent knowledge workers are more motivatedifiicdlt tasks than extrinsic rewards.

To find an appropriate motivation strategy is nosgble without taking into account
specifics of the particular branch of industry ahd typical structure and functions of its
knowledge workers. For example, Bohumelova and ebdoy [5, 6] applied Knowledge
Management to the field of exhibitions in museumd art galleries. Rabekova [7] exploited a
similar dialogue-based approach to adult educattwe. designed and developed a method of
facilitating educators’ potential via their collabtion with their would-be learners. In accord
with her methodology, the learners become co-dessgof their course — they collaborate on
designing the content and educational approacls.mkthod is appropriate for training of small
groups of professionals in a narrow field relevantheir expertise [8]. Sestakova [9] points to
the importance of distinguishing between differepproaches to knowledge development for
specialists executing higher positions in banking inance.

Compared to the preceding examples, universitieshén Slovak Republic (and other
universities in the CEE) represent more complexdmudiith huge numbers of specialists from
very distant and diverse fields, often focusingrery broad and complex problems that border
on the edge of existential bodies and knowledgkiigpdifficult problems requires setting up
very specific conditions and their systematic, wninipted development. Nonaka and Takeuchi
[10] denoted the term “ba” as the environmentsglexi and developed for knowledge workers
to originate, dialogue, exercise and systemize #tr@wledge.

In complex environments (which universities undedlby are), building appropriate ba’s
represents a key to success. Consequently, a stibkfaortion of knowledge workers’ effort
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must be devoted to their design and developmenmaamize the outcomes, work distribution
is needed. To outline its directions and to clgssiém is our paper’s aim. Thus, it might help
us to understand better how the university goateel duties can be accomplished to the benefit
of its entire community.

In our paper, we will primarily concentrate on tprmblems of university management: first,
on leadership, and second, on academic role disoil In order to tackle the first problem,
we will explore distinctions between book-smart atket-smart individuals. Using Kess’
typology [11], where he divides knowledge workemnsoisix categories, we will look at
university workers’ role assignment, where some beEsidesign and develop university’s ba,
while others exploit their outcomes to attain thaximum results in education and research.
Without their mutual collaboration and informatierchange, universities do not reach their
expected standards of quality and high performance.

3 Book-smart vs. Street-smart Leaders
In this analysis, we will look first at: book smskts. street smart leaders.

At Central Eastern European universities, ther@ eonsensus that the leaders must come
from the university community on the princigheimus inter paregfirst among equals) — the
traditional principle presuming that the leaderttid community must be elected from it. It
refers to the Middle Age continental Europe withuensities as the only islands of freedom of
speech [12]. To protect the privileges and to minarthe risk of their loss, the promotion to
leading positions within the academic community wased on a stepwise promotion, that
being that candidates were only selected from thasesecrated” i.e., those whose loyalty and
steadiness were vetted beyond any doubt. As uitiesrdrave been built upon academic
excellence, the leading positions were and in @érfEastern Europe still are occupied by
individuals with high academic achievements. Thdddr Dictionary [13] denotes such
individuals as “book smart” ones in comparisonhe opposing group of “street smart”. (This
is not to say or infer that a book smart persontdave street smartness, but frequently there
is a focus on one or the other).

The concepts and their definitions were originalveloped to explore the “figuring” of
smartness through the perspectives of the margethijouth [14] and to capture why some of
them are regarded as reputed personalities areldelts. The concept of street smartness is a
direct challenge to the dominant discourse of snead as it operates in schools and universities
and uses a completely different criterion to measurTo the marginalized youth, “street
smarts” are more important because they are béileg@maneuver through structures in their
lives such as poverty, the police, street cultarg abusive “others.” Street smart individuals’
intelligence is practical. It has been gained ugdimgr specific experiential way, primarily
through trials and errors or by self-learning. Theyd to be impromptu, are ready to take risk
and capable to solve sudden problems in the eVamists. A street smart individual has a lot
of common sense and knows what's going on in thédw®his person knows what every type
of person has to deal with daily and understandgratips of people and how to act around
them. He/she also knows all the current changasygmi in the “streets” and everywhere else
and knows how to make his/her own right decisi@news how to deal with different situations
and has his/her own independent opinions. He/shasamally sets up his/her own rules of
game which are then accepted by his/her neighbdrbgdhe power of authority.
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Conversely, the school smart beings are valuedvayl-mannered” communities especially
for their predictable and systematic behavior. Thaye highly developed analytical skills
obtained during their education at schools and arsities and further professional
development. They think things through, tend toobganized and thoroughly prepared with
having pre-elaborated back-up plans in case songetoes wrong. During the years spent in
their profession, they learned to rely on theirezxgnowledge. In extreme cases, they presume
that their systematic and well-elaborated methguidied in their beloved area can equally be
applicable to every life situation. As a result,ytlodten fail because the situation requires a
substantially different approach. As an examplajsamention a university president — a former
marine biologist — whose every example in managémeglated to dissection of a sea animal.

The antinomies and similarities between those tatanes can be learned from Blair's book
[15]. This text shows that entrepreneurs have totre (at least to a certain degree) street smart
in order to successfully compete in their “entreyengrial jungle”. Universities are organizations
and, despite their distinctions from productioreated bodies, they share many features with
them. Likely, the most important one is the nedgdsicompete with all other entrants present
in the same field of activity. This also means theademic leaders have to possess a certain
degree of street smartness. A good academic ldwdeto be familiar with all the current
changes going on in the “streets” (i.e. not onlthim his/her internal academic community but
also in its surrounding world), to have his/her amgstependent opinions, to be able to formulate
and take his/her own right decisions, and to héeeskill to deal with evolving situations
including needed compromises. It is necessary dotlsat many of these skills are also part of
university courses. Thus, it implies that compdoegbure” street-smart leaders, the street smart
university managers do not need to rely on theinformed experience only; they can exploit
knowledge stored in books and other sources. Homwvaveeality the book-based knowledge
Is insufficient for excellence in leadership (itoien the debated topic whether leadership can
be taught). If it truly could be obtained througboks alone, every attentive reader could
become a top manager. In business life, there amyrsituations in which fully-rational
decisions do not bring optimal solutions. Alsoadsttow that the managers apply rationality in
their decisions much less frequently than the neaditextbooks on Management might think
[16].

4 Role Distribution Among Knowledge Workers

Using the Knowledge Management terminology [17hkemartness is primarily based on
explicit knowledge whilst street smartness bengiiesilominantly from tacit one. Prospective
academic leaders must demonstrate both of therocioré with their positions and situations
they face. The dominance of book smartness wittiateinating accent on explicit knowledge
and suppression of intuition becomes a worldwidaas The numbers become a “golden calf”
to be praised by scientists [18In‘the Netherlands, counting output started offitiite number
of publications, then international publications,ftex which only English-language
publications, counter hereafter articles in highgact journals, and eventually often-cited
publications (leading to a high ‘h-index’)All this leads to the suppression of intuition,
creativity, comprehensive and longitude thorougalysis and synthesis.

In this section, we therefore study the relatiopgbetween explicit and tacit knowledge.
Many of the readers of this paper are aware ofkhewledge iceberg”, where Nonaka and
Takeuchi in their book The Knowledge-Creating CompHL9] highlight the distribution of
explicit and tacit knowledge. Following our aboveesification, by explicit knowledge we
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designate book-smart-oriented knowledge as faimilga systematic, well-organized
knowledge; i.e., “true-academic”. Tacit knowledge kihowledge which is more intuitive,
difficult to describe n level of risk-taking. Explimg their proportions in an individual will help
us to form several levels of them, make smooth&irditions between “pure book smarts” and
“pure street smarts” and demonstrate their infleemt the university management.

Kess [11] identified six categories of knowledge kays and distributed them by different
proportions between their tacit and explicit knage — see Figure 1.
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Fig. 1Kess' typology of knowledge workers
A. Guru

Gurus have deep professional knowledge of theiciBparea. Their interests are strongly
connected to his/her expertise and may not godgottd it. Their long and rigorous expertise
helps them to solve their professional problems ioreative and innovative way — more
efficiently than most specialists working in thergafield would do. Their tacit knowledge is
both extensive and intensive in their domain of etge but may not be applicable in areas
outside it. This makes the gurus a bit “autist&s.a result, they are quite impractical in solving
problems beyond their own specialization. When thieyexactly defined (mostly as a narrow
field of science or technology), they demonstrhgarthigh qualities.

The guru has a book smart oriented personalitya pisre thinker, he/she is entirely focused
on his/her field of expertise and is devoted tq@ften, he/she has never been required or
expected to perform anything else.) The amountighér field-oriented knowledge can be
tremendous but it is primarily tied to his/her gabutine whatever “routine” itis. As an indirect
result of his/her external interests, he/she teesieasure all the world by the criteria of his
discipline and, whenever it is possible, expressg$er opinions by numbers or formulas. In
the University environment, the individuals with ghstyle of thinking create and enforce
scientometrics [20] as a quality measure only aaadanvinced that it is the best metrics. Often,
their most effective place within the universitis$aboratory settings, where the university will
benefit from their knowledge and they are most lyagp their expertise will be maximized
here. Interestingly, even gurus working in humasitiend to stress exact components of their
discipline. They concentrate on introducing solml aigid terminology and on defining and
utilizing strict rules of manipulation with the tes. This helps them to advance and promote
the formalized subdivisions of humanities. Theistsynatic character corresponds to their
orientation and mentality.
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A problem with gurus can be their unwillingnessstoare their knowledge with their
neighborhood in order to hold “knowledge power” igedisciplinary power [21] based on
strengthening their own position by keeping certaiowledge exclusive for themselves and
by prohibiting others from obtaining it — they kaeplose to the chest so to speak and use it as
a source of power.

B. Coach

The coach is also a specialist in a narrow and-defihed discipline but — unlike a guru —
he/she also comprehends the importance of makingections between his/her field and the
rest of the world. He/she is interested in them,their mutual intersections and their
reciprocated influences. He/she is capable of intmesaess, not only inside his/her
specialization, but also in creating new links bedw it and its surroundings. Due to this, the
coach understands informal (unspoken) requirenantss/her field’s outcomes applicability.
It makes him/her capable to tailor these outcoroebeir future users’ needs with respect to
their qualification, mentality and habits.

Coaches are those who bring gurus’ results toTife. combination of their expert (explicit)
knowledge with knowledge relevant to their fielddit) bridges the newly gained guru’s
knowledge with partner fields such as engineeritgghnology, psychology, marketing,
education and others. Coaches are often readieatatep out (of their domain and specialty)
and search for applications of their “mother” spézation. Often, they can ignite
interdisciplinary research or open a new reseasttl. f\While gurus’ dreams are discoveries,
coaches are satisfied with inventions because tbely for prosperity coming from new
knowledge. At universities, they often benefit wsfions oriented towards collaboration with
the university community partners in industry, sbservices, health care, education, etc.

The coaches’ personal characteristics are highlyedaaround the world because they
communicate their university’'s results to the peblnfortunately, it does not apply in our
universities in Slovakia. The accreditation crern the Slovak Republic (and often other CEE
nations as well) expect everyone to have a narmewniation. The accreditation bodies do not
support interdisciplinary activities [22]. Due tds istandards, the Slovak accreditation
commission often refuses to recognize an intergdlis@ry-oriented research publication
because the paper does not fit within a clearlynédf “box”. As a result of this indirect
pressure, interdisciplinary studies have been anbatly reduced during the last decade.
Similarly, it often discounts and neglects the vabtfienventions, new surgery methods and
other innovative approaches and techniques. Fanpbea a coach who is absent at Slovak
universities is a “textbook writer” — an individuabpable of presenting his/her field of
knowledge in the way relevant for novices. Agams tfunction is not adequately valued by
university officials and does not substantially tdoute to the person’s promotion.
Surprisingly, uninformed outside observers may tjet opposite feelings because the
publication of learning materials (named “skripté&’an obligation for promotion to the docent
or associate professor position. However, the aaptican frequently write material of any
quality — there is no rigorous checking and balanse many works of low quality, sometimes
even plagiarized, are passed through.

Unless the Slovak tertiary education system deeilogentives to activate and incentivize
its potential coaches, no progress in this arebb&tome noticeable in the near future. The
coaches of all directions will remain extinct sg@sci

C. Angel
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Angels are facilitators, so called engines of pesgr They do not need to belong among the
top field specialists; they build their optimal waronditions. Their main role is to facilitate the
development of appropriate ba for other knowledgekers — “true” field specialists (gurus
and coaches). Their contribution to their partictileld is made indirectly by assigning needed
resources or by their capability to acquire them smdontrol their effective and efficient
utilization. The angel's tacit knowledge must indué broad understanding of their
surroundings and the disciplines in the field dmel ability to identify areas in which his/her
team’s efforts can be expanded in ways which wilhidpthe maximum benefits. The angel's
determination is critical for the success of thene

Angels are another extinct species at Slovak usities. As stated above, they are the
persons taking care of the optimal working condtidor others. They should systematically
build working environments, enhance positive atmesphand build and develop
organizational culture for all partners. They do netd to be top experts but have good
orientation in the field. They must possess orgational skills and emotional potential to create
friendly atmosphere to maximize the efforts of ttem and to “sell” them to the community
in order to gain further resources for the teamégi, progress and prosperity.

Universities in the Slovak Republic and elsewhar€EE nations which want to prosper
should open relevant positions and assign appitepparsons who could serve as potential
“Angels”. For example, former researchers havedsalnd well-consolidated knowledge
making them capable of estimating future trendslanking behind horizons. The university
should give these individuals decisional powerl(idg finance) to support the university’s
progress in promising areas selected by them. Ofiemdditional new positions would need
to be created, e.g. when professors emeritus dmuldsed in this capacity. Angel’s roles could
also be executed by the heads of departments. Wun&dely, in Slovakia, the decisional power
of department heads is very limited by the UniuwgrAict [2]. In addition, the budget of Slovak
public universities is stated separately for exsaigndar year. Thus, this restricts their freedom
of long-term planning and may make angels’ longatersions obsolete.

D. Mentor

Both angels and mentors are characterized by tredance between tacit and explicit
knowledge. While angels are oriented to the devebkag of their field of knowledge, mentors
are typically willing to share their knowledge witihe community. In this way, they prepare
the followers, who will presumably join their fielf interest. Their tacit knowledge must,
therefore, include the ability to select gifted daates. They will deliver their knowledge,
experience and skills to them. The mentors alsdritarte to the development of their field by
organizing its “marketing” i.e. by presenting it tfee public. (Here, the term “marketing” is
used in a very broad sense describing any promaadivity and publicity related to the
field/product/idea.) By their daily activities, timeentors guarantee that the field will continue
to exist and will remain vital.

In a way, the mentors’ key role is to guarante¢ tiva university will fulfill its functions at
the expected level of quality, i.e. they make thiife come. As educators, they pave the road
to the massive application of gurus’ and coacheeikedge by designing and developing new
study programs, by verifying vitality of their idgaby spreading the concepts among laymen,
by designing, developing and trying new teachinghmé@ologies and performing experiments
in laboratories, and so on. They cooperate withugun order to perform their respective
activities in their intended (simplified, publiciented) ways and communicate with angels,
who plan and sponsor these activities.

25



12th IWKM 2017, 12 — 13 October 2017, Tdien Slovakia

Often, the mentors also collect information fronieeral sources — research centers and
leading universities — in order to facilitate des@f an innovative and competitive university
vision and to develop a realistic strategy forntglementation. The university must have an
army of high quality mentors to fulfill its functis in both education and research. To keep
their faithfulness, their efforts should be reglylaecognized and adequately rewarded.

E. Father

The father represents the “face” and the histotieakground of the business. For his/her
organizational neighborhood, he/she serves as bay(n our interpretation, the “family” can
be any team glued by its members’ collective visioalues and collaborative activities.)
Father’s knowledge is strongly combined with his/tfamily” values. The “father's” sheer
presence ensures to the outsiders that everythiag it should be, i.e., demonstrates historic
continuity. As Kess [11] shows, fathers play thaitical role in two moments of life: during
launching of the company and during its depresdiorihe first case, their enthusiasm can
inspire the others and lead them towards new dgpig In the second case, he/she has to
demonstrate the team’s vitality and engage itsrregeneration. Hence, the father has to be a
compassionate leader. In academy, he/she hastaphble of setting up a holistic vision across
the university’s research and study fields.

Currently, one can hardly speak about any trueefatlat Slovak universities. “Being a
father” is a lifelong duty and must be taken byeaspn who is ready to dedicate his/her soul to
it. For that reason, fathers are quite exceptionall organizations. In addition, at universities,
another problem arises. Due to the size and contypleikthese structures and organizations, it
is not easy to find a person with a vision covetimgentire (or at least substantial) field of thei
interests. For this reason, he/she can hardlylw®ifamong book-smart persons. To understand
and properly interpret the mutual interests of magngups with frequently contradicting
interests, a street-smart personality is requifidgerefore, it implies that the university top
management should be selected from among fathers.

In Slovakia, as well as other CEE nations, thi dsfficult task due to legislative mandates.
The University Act [2] limits duration of acadenfienctions to the maximum of eight years.
This same act also gives significant power to gelferning bodies (the academic senates). One
can express it as followsRéctors and Deans are responsible for the Univetsiit have no
power while academic senates have power, but nporesbility’ [23]. The fathers can,
therefore, lack the power to implement their visiolibey can manage them under the
presumption that they persuade the academic setoatelow their visions. Unfortunately to
them, many Slovak academic communities are conseevand not ready to leave their
“comfort zones”. Consequently, they are not rearladcept those visions which threaten to
disrupt the status quo.

Currently, a new national strategy of education @@niearning Slovakia is under
preparation [24]. Hopefully, it will give more automy to universities. This could ignite (at
least some) universities to form an organizatistraicture which simplifies implementation of
their fathers’ visions. Hopefully, some “fathersapable of designing and implementing
positive visions still live and will elevate thessgm.

F. Politician

The last category of knowledge workers identifigdkess [11] is the politician. For Kess,
politicians have to have substantial knowledgeoél, national and even international policies
relevant to their business operations. In orgaiuraf they lead the varied bodies of the entire
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company (or of its relevant part). They communicatdoehalf of their groups and present their
interests to their surroundings. The role of pobtns is to “open the door” of a particular

business to the society, e.g. by building demaetting public and private sources, as well as
making steps towards changing legislation in tmeddions suitable for his/her business. It all
implies that he/she must have excellent negotiatkilis, too.

The politician has to be capable of creating thgaoization’s long-term visions and of
implementing short and long-term strategies. Thitigan does not need to be capable of
solely formulating these strategies, but he/shetiesa key voice in helping to shape them,
and very importantly, in communicating these sg&® both inside and outside the
organization. The true politician puts an equahdigtween his/her personal success and the
success of the vision he/she (re)presents.

Among all types of knowledge workers, the polittdadependence on their tacit knowledge
(e.g. on instincts and intuition) is the greatdsbrder to obtain quick and short-term gains and
results, they must be capable of performing qealifguesses which must have a high
probability of success. These estimates shouldeaddiocial trends, business opportunities and
risks, market trends, future innovative technolegereas of investment and others. Since not
all of the guesses will be correct, they must bpabée and able to orient themselves in
unexpected situations and to find the path to raei¢hrough their mistakes and troubles.

5 University as a Collaborative Workplace For Different Types of
Knowledge Workers

Do not number any page of your contribution. It tudy of the

Based on the above cases of book-smart gurus eset-stnart politicians, one can easily
guess that Kess’ knowledge typology predeterminesess of a particular type of knowledge
worker in a particular position. The human resosigelicy at universities should respect the
typology in assigning people into their positioN®t doing so would lead to their individual
discomfort and sub-optimal performance.

For example, the gurus are “pure thinkers” focusedheir field of experience (and not
looking much around). The positions of leading aesker, as previously mentioned, are
appropriate for them. In such a role they can cotraee on their topics and exploit their explicit
and field-oriented tacit knowledge to the maximdrhey will not be troubled and distracted
by other duties. To create optimum working condisidor them should be a duty of others, e.g.
coaches within their field of expertise. In contrgdacing such people outside their narrow
scope of knowledge would require them to changér theentation and might result in
unwanted problems. In this case, they would mdslyli continue applying their formerly
learned routines to the new field (mistakenly) presg that they are omnipotent and
applicable to all life situations. The usage oéatbmetrics as an omnipotent measuring method
of research, technology and innovation outcomeagygpical example of such a faulty practice.
It neglects the fact that research publicationstrhase their added value(s) exceeding their
sheer existence.

This leads us to proposing a model of role distrdyu at universities. Its application
presumes that the current management is able tmmexe the potential of its knowledge
workers, to motivate them, to select the bestdit feople in respective positions, and to
organize their optimal collaboration. Thus, follogithe dictum for [4], knowledge workers
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can’'t be ordered to execute a particular task; thagt be invited to join the respective team(s).
Therefore, the university processes must be based woluntary process with a focus on
intensive collaboration among its knowledge workérshe existing university environment,
the model should work as follows:

» Fathers propose their vision of the university depment; for example,
establishment of a new study program or reseaetth. fThe motivation or impulse to
do so will likely come from coaches who have disred new opportunities for the
university’s activities due to their communicatiith gurus and mentors and their
(coaches’) capability to excerpt innovation elersdram their notes.

» Politicians evaluate their suggestions and decidielwof them might be worthy of
“investment”, i.e. of their implementation as a nel@ment of the university’s
profile.

» The fathers then invite coaches to design the relsem educational project. The
fathers’ responsibility will be to build bridgestiaeen existing (traditional) fields and
the proposed ones, in order to find appropriaterketing” strategies, as well as to
motivate relevant candidates to join the concegtpecially among gurus (in the case
of research projects) and mentors (for study progla

* When the vision is approved, politicians and fathavite angels to start forming
conditions for its implementation inside the unaigr (including inviting appropriate
external staff to relevant positions). The poldits role will be to find external
financial and organizational support for it. (Tlsatvhy the marketing strategies must
be already prepared.)

* When the new field gets its final green light aatbvant ba’s have been built, gurus
and mentors are invited to accomplish the vision.

» Eventually, the loop can start again.

Notice that the model defines the roles slightffedently. For example, the father is unlikely
the founder of the university. As the lifespan piversities is counted in tens or even hundreds
of years, he/she is rather the person who fulfigsfather’s role of intensive constant support:
He/she guarantees that his/her university “familyfl not come into a recession or, if so, it
will get out of it and prosper again. He/she igréfore, a person guaranteeing that its academic
trek will follow the needs of the society, leadrthand benefit of them.

Similarly, the politicians should set up the unsigr policies and not get involved in politics
made by political parties at the national or regidesel. On the other hand, keeping the
appropriate numbers of fathers and politicians @adition sine qua non for the academic
institution. Their abundance might lead to struggiessibly “wars”, among them — with
disastrous consequences.

On the other hand, all study branches and areassefirch should have their own gurus,
coaches, angels, mentors and fathers. They witbaiee their development in their respective
academic fields. To progress, they should coopewéte each other on the development of
interdisciplinary areas. There is no reason to evéis¢ir precious time by internal struggles.
Sooner or later these would be reflected in thgamsity image as shown in [23].

In reality, the role distribution in the above memndoes not exist at Slovak universities.
Their traditions (verbally also expressed by thereditation rules [22]) expect each and every
academician to become a guru in his/her discipliffgss community mindset discourages
potential and appropriate candidates to aspireghteraoles “until they reach the guru status”.
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Then, it is usually too late to reorient the pefsdmowledge, skills and mentality as the
following examples indicate:

* A politician cannot stay in the position of a tigieru. The guru must be strongly
focused on activities in his/her field of professibknowledge. As every field
develops quickly, he/she will soon lose the contath its limits and stops being a
guru.

* A guru does not fit the role of a politician. Thaliician must be equally open to the
needs of all university branches. He/she canndépome towards the others —
conversely, he must design and develop the opopdrtunities for the most
prospective ones, perhaps by lessening those /biehigarental” one.

All this indicates the inevitability to educate altegories of knowledge workers. The
process is to be long-lasting but should starbas sis possible; otherwise, no progress will be
made.

6 Knowledge Workers’ Leadership Duties

The described typology can serve as a frameworkhi®mhuman resource departments of
those universities which wish to become Learningadizations [17]. Their organizational
learning should primarily concentrate on the maogeant challenges [25, 26]:

» Recent failures and their remedy:About a quarter of high school graduates leave
Slovakia to study abroad, primarily in the Czeclp&#ic. The fathers and mentors
should concentrate on the roots of the problemsoandkeveloping educational
methodologies attracting them not to leave or torre

In 2012, the Slovak Accreditation Commission wapeded from ENQA - European
Association for Quality Assurance in Higher Edueati The fathers should redesign the
university philosophy and change its prioritiesrtake it compatible with the ENQA principles.
The politicians should ask for implementing theseasures in legislation and returning
Slovakia to the European mainstream.

* Changing the current practices:No Slovak university belongs to 500 top
universities in the ARWU ranking [27]. The univeysstrategy should focus on
employing only the mentors, couches and gurus dadldemonstrating
internationally recognized outcomes and get rithose who produce average and
low-quality ones.

To a high degree, the lagging behind is causediipsi-zero academic mobility. Most
educators and researchers stay at the same deptafonall their lives. Their everlasting
stability reduces their readiness to get adapted¢o-changing conditions and look over their
local horizons. Again, the politicians should camicate on measures leading to more intensive
mobility and getting “fresh blood” from outside thastitution.

» Building universities of the future: Slovak (as well as most CEE) universities
prioritize the so-called Humboldt model. It putsearch at the top, followed by
education, and neglects the third university rofervice to community. Sima and
Pabian [28] proved that the Humboldt model was neuplemented to its full extent
because it fits adequately to the doctoral study.dkti Bachelor and Master levels,
the university is more oriented towards “mass praidat of professionals requested
by business and industry. With the increasing obleesearch and development in
product and services innovation, the collaborabietween industry and universities
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is intensified and leads to a new model — the préreeurial university [29]. This
concept is factually unknown in Slovakia and exmeyal in CEE. Some acts
included in the Slovak legislation contradict iteditly or indirectly. Logically, most
universities do not build visions which would respie.

Generally, CEE universities work insufficiently dheir development towards the most
contemporary university models and their sustalitgbiThey are in need of enlightened
leaders — especially Fathers and Politicians. Wiithloeir deep professional involvement, there
will hardly be any progress because there is no ready to set up visions and specify
milestones on the road to them. Some of the hinésaoausing their absence are caused by the
legislation. For example, the rectors and deanslacted for four years and they cannot occupy
their posts for more than two consecutive termse fauthat, many of them do not see a reason
to professionalize their management-oriented kndgde and leadership skills. Without
relevant modifications in legislation, the progreskindered.

Nevertheless, a considerable portion of guilt fallsthe Slovak academic community. It
does not do intentional harm to universities; itsltgies in something else. The academic
community is:

» Conservative: It refuses all changes that might modernize theeusity
environment. Recently, the eight biggest univegsitiave signed a document in
which they rejected the proposal Learning Slovakid the amendment to the
University Act changing the legal status of the @loAccreditation Commission
[30]. Both documents want to open the door to thernational academic community
and local stakeholders.

» Passive:lts passivity is an indirect consequence of theseovativism. To avoid any
changes, the academicians do not come up witlaiivigis that would lead to
innovations and might affect status quo. For exaiple above-mentioned refusal
was not accompanied by a proposal what else tordmddernizing the tertiary
education system.

7 Conclusions

Thank Slovakia belongs to a small group of coustrvidose quality control mechanism is
not compatible with European standards. To compity wthe Environmental, Social and
Corporate Governance (ESG) 2015 standards [31],uthieersity should build its own
scaffolding, thus supporting the design, developgnael critical control of its own activities
based on Kess’ typology. The shift should primaldgd to lessening the accent on explicit
knowledge, to higher recognition of the tacit ond #o facilitating the collaboration among the
knowledge workers of all types.

Unfortunately, the author is quite pessimistic dfslovak universities implementing some
of the aforementioned changes in the foreseeahlesfuMany of them are divided into smaller
alliances by particular interests or groups of depants and faculties. In addition, to some
extent, the current ill-fated state-of-the-art sused by the low budget assigned to public
universities and education in general [22]. Al$as iallocated for one year only. It limits any
long-term planning. Therefore, the role of fathemsl politicians is very rare or non-existent.

A substantial number of Rectors and Deans areefibre, convinced that the excellence in
research and education will automatically appedh greater funds [30] and refuse to make
any changes prior to the substantial budget inetédseir fear is not complete fiction. The lack
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of money leads to tensions among university facllhere is a real danger that releasing these
tensions might lead to open wars between the vapariges or even to the total collapse of the
institution. At the same time, they neglect the faat an increase in the university budget will
not automatically lead to better management antcethaiversity budget (high or low) does not
correspondingly translate to better fiscal and afi@nal management.

The proposed Learning Slovakia program [22] presutinat the organizational structure of
a university would be in its hands, and with thie university could modify it as desired.
Although the universities are aware that theirentistrongly hierarchical structure is outdated,
they are afraid of changing it. However, their arigational structure cannot change until they
have got sufficient numbers and proportions of kieolge workers in all six directions. To
respond to the above described challenges, the oblRoliticians, Fathers and Mentors in the
university’s sustainable development should bengtleened. To prepare the future changes,
the management should pay its attention to theicathn. This preparatory stage could also
reduce the current conservativism and passivity.

It is obvious that the organizational culture ob\&lk universities, as well as others in this
group of nations in the CEE, must change signifigain the previous years, their growth was
primarily extensive [32]. This way does not offarrther potential due to the declining
demographic curve [22]. Incoming changes must addifee quality of tertiary education, in
particular its diversity. However, to change isiset the status quo, but as Peter Drucker said:
“Not all change is improvement, but without chatigere is no improvement”. He further said:
“Change is a gift — it is an opportunity to stagaa” [33]. Thus, it is change that is needed to
bring Slovakia and other CEE universities in lindhwniversities in the 21st century.
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Quality Management System in Service Activities of
the Automotive Industry

JAROSLAV JAMBOR
Vysoka Skola manazmentu, Trend¢in, Slovakia

Abstract: The author deals with analysis of providing sexgiby means of service
points for various car makes. The service pointsvemous car makes have to
comply with the criteria of the ISO 9001:2008 stamtand with special requests
of producers of each car make. This should ledddler competitiveness among
different service points of different car makes.aAesult, the customer should be
satisfied with the provided services. The Qualitgpridgement System has been
implemented in dealers of SEAT cars since 2004.

All SEAT Contract Partners — that is SEAT Serviagl€ts with a Service Partner
contract or with a Service Center contract — arggetllto introduce and maintain
the SEAT Service Quality Management System (SSQIISESQMS focuses on

achieving the pre-eminent Service objectivélglore customer satisfaction -

Greater market share - Better business results"!

Keywords: Quality Management System, automotive, servideA S

1 Introduction

All SEAT Contracts Partners have to use the Intesnal SSQMS Evaluation Guide. The
checklist is the main element of the SSQMS:
1) SEAT requirements (Contract and Standards)highgroup there are:

i Mandatory criteria for Service Center and SesviRartner.

il. Mandatory criteria for Service Center but cdempentary criteria for Service
Partner.

iii. Complementary criteria for Service Center &@wtvice Partner.
V. Mandatory criteria for dealefs a separate file).
2) 1ISO 9001:2008 requirements.

Defining actions for not completely fulfilled criia

Non-conformities:

For criteria written in the bold font with O points
Recommendations:

For criteria written in the bold font with half pas, non-bold criteria either with half or with
0 points, and any other improvement/recommendakierauditor considers.
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Requirements for SEAT Service Contracts
SEAT Service Center:

The Service Center has to reach more than 0 poinervice Center standards (i, ii).
Additionally, the sum of all points has to reacmi@imum of 1200 points (sum of criteria i, i,

ii).

SEAT Service Partner:

Service Partners have to reach more than 0 pointeeoService Partner standards (i).
Additionally, the sum of all points has to reacmi@mimum of 1100 points (sum of the criteria
i, i, iii).

All current SEAT Service Center / Partners or fatapplicants for a SEAT Service contract
must approve the first and following yearly auditshe SSQMS [3].

2 International SSQMS Evaluation Guide

The SSQMS Evaluation Guide details the SSQMS Stdsday

— Explaining each standar&yaluatior)

— Giving further explanation for each standabe$cription

— Referring to specific master sheets in the Guide @hdr data sources (Besides the
requirements defined by SEAT S.A., the country’scsiic requirements need to be
taken in consideration).

The following overview explains how to understahd 8SQMS Evaluation Guide:
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 Tab.1Table of SSQMS Evaluati¢]

i  Mandatory for Service Center/Partner

ii.. Mandatory for SC, complementary for SP

)
. . . Not Min. Max.
I Criteria N°1e§ on the | itea | rutfited | rolfiled
__criteria
X / Green color: Mandatory only for Service
3 e B o | 5 | 10
X
How to award

Evaluation
* 10 points:
* 5 points:

Explanation and further

Aie———— . ae -
Descrintion description of the criterion
— | Documents referring

Necessary documents | o soecific criterion || |ocation
e /Poge XX
Teeeeen On CD
- Z

Page XX: Document in SSQMS Evaluation
Guide on specific page

On CD: Documents included in CD

Content of SSQMS Evaluation Guide SSQMS:

Introduction

Facilities

Management, Organization, Processes and Personnel
Customer Contact Area

Spare Parts

Workshop [3]

agrwdEO

3 Quality Management System in service of SEAT parters

Activities to improve the quality have to be vigblThe management are responsible for
quality, e.g. measures to improve service quahfprming employees about quality, informing
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about the importance of fulfilling legal requirentnfrequent talks with service and parts
departments.

General requirements

The organization shall establish, document, implgnaed maintain a quality management
system and continually improve its effectivenesadoordance with the requirements of this
International Standard.

The organization shall

a) identify the processes needed for the qualitpagament system and their application
throughout the organization,

b) determine the sequence and interaction of thesmesses,

c) determine criteria and methods needed to erthateéboth the operation and control of
these processes are effective,

d) ensure the availability of resources and infdromanecessary to support the operation
and monitoring of these processes,

e) monitor, measure and analyze these procesgks, an

f) implement actions necessary to achieve the pthresults and continual improvement of
these processes.

These processes shall be managed by the organizatawcordance with the requirements
of this International Standard. Where an orgarmrathooses to outsource any process that
affects product conformity with requirements, thgasrization shall ensure control over such
processes. Control of such outsourced processds tehadentified within the quality
management system.

Processes needed for the quality management systiemed to above should include
processes for management activities, provision egources, product realization and
measurement [1].

Management review

The top management shall review the organizatounedity management system, at planned
intervals, to ensure its continuing suitability,egdacy and effectiveness. This review shall
include assessing opportunities for improvement el need for changes to the quality
management system, including the quality policy apuahlity objectives. Records from
management reviews shall be maintained.

Review input and review output

The input into the management review shall includermation on
a) results of audits,

b) customer feedback,

c) process performance and product conformity,

d) status of preventive and corrective actions,

e) follow-up actions from previous management negie
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f) changes that could affect the quality manageragstem, and
g) recommendations for improvement.

The output from the management review shall inclrle decisions and actions related to
a) improvement of the effectiveness of the quatighagement system and its processes,

b) improvement of products related to customer requents, and
C) resource needs.

The Self Assessment Audits will produce an actitanpwhich should be reviewed and
implemented by the Dealership.

Internal audit

The organization shall conduct internal audits ahped intervals to determine whether the
guality management system

a) conforms to the planned arrangements, to th@nmygents of this International Standard
and to the quality management system requiremetdbleshed by the organization, and

b) is effectively implemented and maintained.

An audit program shall be planned, taking into ed&stion the status and importance of
the processes and areas to be audited, as wieél assiults of previous audits. The audit criteria,
scope, frequency and methods shall be definedct8mleof auditors and conduct of audits shall
ensure objectivity and impartiality of the audibpess. Auditors shall not audit their own work.

The responsibilities and requirements for planrand conducting audits and for reporting
results and maintaining records shall be defineal dlocumented procedure.

The management responsible for the area beingesusiitall ensure that actions are taken
without undue delay to eliminate detected noncanities and their causes. Follow-up
activities shall include verification of the actetaken and reporting of verification results [3].

Continual improvement

The organization shall continually improve the efieeness of the quality management
system through the use of quality policy, qualityeachives, audit results, analysis of data,
corrective and preventive actions and managemerawg1].

4 Conclusions

The experience of audit indicates that the Seati@eQuality Management System is
beneficial only if:

a) practical — tailor-made and suitable for businessiagers to achieve the intended results -
all activities are facilitated; all materials andarmation can be found immediately; each
employee knows what to do and how to do it; sultstih and competencies are set up
clearly;

b) economic — the ultimate aim of introducing a syst& quality management in a business
IS to achieve a positive profit — to reduce casisiease sales, and increase profitability;

c) documented — processed quality policy, qualityeotiyes, quality manual, card processes,
documented procedures, records - each action gded and described, signed by the
responsible person doing the actual performance;
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d) continuous improvement — improvement of all atié@ in the company can respond to the
ever-changing needs and customer requirements tinaons collection of views of
customers regarding their satisfaction and ideapriacess improvement [4].

The Quality Management System by SSQMS was instturt the Slovak Republic in 2004
in all SEAT service partners. The results cantbeend of 2006, when SEAT Slovak services
received the BEST IACS —the prize of the worldtomers’ satisfaction. This prize is awarded
every year. At the same time, SEAT grew by morentB@% according to the official
registration of SEAT cars in the Slovak Republig [2
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Statistical Process Control Education using Distanc e
Learning

RENATA JANOSCOVA
Vysoka Skola manazmentu, Trend¢in, Slovakia

Abstract: The paper describes the experience and systenorfwhen applying
the most demanding subject in Moodle. The co@tseistical Methods of Quality
Controlis intended for students of the daily form studyny the distance method.
Topics like SPC, seven base tools of quality mameage, and others master
students using sophisticated tools of computer @tpphese are, for example, a
webinar or remote access to the PALSTAT CAQ infdramasystem server.

Keywords: SPC - Statistical Process Control, LMS — LearnMgnagement
System, webinar.

JEL Classification: 123, 124

1 Introduction

This Innovative teachers can not imagine a teacpingess without modern didactic tools.
But some teachers are fighting new things and ppesed to using them. | belong to the first
group and try to use modern didactic tools in esenyject | teach.

2 Information about the course

The course MQ 501S Statistical Methods of Qualignttol (the SMQC) thematically
covers the topics of Quality Management: Sevenchasils of quality control (7 QC Tools),
SPC - Statistical Process Control and others. €iersQC tools include:

1. Cause-and-effect diagram (Ishikawa or fishbonetghar
Check sheet (also checklist);

Control charts (is also related with SPC);
Histogram;

Pareto chart;

Scatter diagram,;

Flow chart.

NoOohk~owd

SPC is method of measuring and controlling qudhyy monitoring the manufacturing
process.

Objective of the course in terms of learning outesnand competences The aim of the
subject is to acquire knowledge and skills for gstatistical methods in full respect of quality
standards requirements in accordance with qualépnagement systems and TQM. TQM
practices can be broadly classified as either “mmaishia” or “organic” where former is the
systematic measurement and work controls to redacability [5].
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After completing the course students will be aldeetfectively use methods SQC, SPC,
emphasis will be placed on mastering the use ahigtodology related modules IS PALSTAT
CAQ in accordance with 1ISO 9001, ISO / TS 16949 #edrequirements of the automotive
industry IATF, AIAG, VDA.

The course content draws mainly from the literattdENADAL, J. et al. 2008Moderni
manaZment jakosti : Principy, postupy, metdésaha : Management Press, HRAROVA,
L., TEREK, M. 2004 Statistické riadenie kvalityBratislava : IURA Edition and ISO 7870-
2:2013.Control charts - Part 2: Shewhart control char®he Fig. 1 is part of the syllabus of
the courséstatistical Methods of Quality Control.

TYZDEN TEMA A ZADANIA
Uvod do problematiky;
1 Statistické metddy a systémy manaZérstva kvality:
34-94.

Chvodné zadanie (SIA); online aktivita 1. (forum)
Jednoducheé statistické metédy v manazérstve kvality - 7
2 zdkladnych japonskych nastrojov QC (7 OC Tools);
10.4-164.

Zadanie & 1
Statistickée riadenie kvality - SQC;

3 Zadanie & 2 (formou féra)
174234
Termin pre vybavenie proktoringu a zaslanie informicie o proktorovi
a mieste zaveretnej skisky vyucujicemu (do 23. 4. 2017)
Statisticka regulacia procesu - SPC;
4

244304 | Zadanie & 3
Zadanie prajektu v PALSTAT CAQ (modul SPC)
Regulacné diagramy pri kontrole meranim;

5
L5735, Zadanie & 4 (formou fora)

6 Regulané diagramy pri kontrole porovnavanim;
8.5-145.

- Dalsie typy resulaénych diasramov;
15.5-21.5. Zadanie & 5

5 Spdsobilost’ procesov, zariadeni a meradiel, MSA;
225285,

0 Statistické preberanie;
295—-4.6. | online algivita 2. (forum)

Zaverecna skiaska
10

56 116 | v Trenfine - Pia 9. 6. 2017, v Bratislave - Po 12. 6. 2017
Qdovzdavanie prajeltu na UPLOADER (13. 6. 2017)

Fig. 1 Syllabus of the course Statistical Methods of Qualiontrol

The target group of the e-course is representedtbgents of Quality Management -
Specialization in Business Management Studies. 8tadwe studying this course daily by
using distance method. Distance learning - learniuifpout being in regular face-to-face
contact with a teacher in the classroom [1]. Theduate of students is based on the assignments
(Tab. 1).
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Tab. 1 Evaluation of course Statistical Methods of Quaigntrol

Assignments Percentage of Final Gradle
Participation (practical assignments and onlineveéyg} 40 %
SPC project 30 %
Final Examination (open book PC test in Moodle) 30 %
TOTAL 100 %

Computer aided of this course include MS EXCEL, MIAB®17, PALSTAT CAQ®, use
MS SQL server and RDGRémote Desktop Connectjon

3 Organization of learning activities

The course MQ 501s is taught by a distance methddhas standard e-course support in the
open source LMS in platform Moodle. In Fig. 2 is émgrance to the education environment of
the VSM in Tregin.

Vysoka skola manazmentu

Zapnut upravovanie ]

Administrativa portalu Kategorie predmetov [

o

= VYSOKA $KOLA
- MANAZMENTL
VHla\mé menu ! . " .
g 2 CityUniversity
2) of Seattle

@

DSM Kalendar

GE@

-« februar 201 >

Pon Ut tr Mv Pu 20 Ne

Kategdrie predmetov
e |

- W =S N =Sea AN =SSN B A A NW

AERLRERENLY
-

29

Fig. 2LMS Entry Gate and distribution of e-courses taegaties

In the VSM is created a working position "Onlinen@® Administrator" to manage e-
courses. All of the e-courses for all subjectshef ¥SM are regularly updated, after the end of
the quarter, they are backed up and stored inrtt@va. There is a certain amount of time
available to the teacher. Subsequently, e-coursés tSrotoviska", where they will be erased
after a certain time. Subjects for the next trireestre recovered from the backup in the
"Preparation”. This system provides the maintenaneesability and sustainability of the
online education system of the VSM, which is varyust (it contains on average 150 different
e-courses per trimester).
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The E-ccourse is divided into 10 blocks, each fag qnarter a week. In this e-course, the
scope of the subject matter prescribed in thelsyHlaf the subject is completely covered. This
is especially because it requires electronic supfmr students of the distance method.
Educational goals (learning objectives) are sumzedrin syllables, divided and then inserted
into individual learning blocks in the sense of Blo@daxonomy [1].

Each topic has a tutorial in various forms. In gnactical part, most of the examples are
processed in MS Excel, which contain a clear comargnand formulas for a better
understanding of the solution's results. In the Fiig the introduction to the e-course MQ 502s.

Jar 2017 [TN]: MQ 502s - JanoScova [online]

online.vsm.sk » MQ502TN-ON-SP17 Névrat do mojej pévodnej roly

Ludia TyZdenny prehlad Najnovsie spravy
& Veastnici Pridat nowi tému

VYSOKA SKOLA CityUniversity
MANAZMENTU

etu MQ 5 tatistické metody kontroly kvality

vitale vo vitudinom prostredi systému Moodle, ktory VSM vyuZiva pre e-leamingowi podporu wulby (LMS - Leaming
Marijgement System) t

V pripade akychkolvek otdzok k praci v systéme Moodle pouZite DISKUSIU “Vieobecné otazky predmetu”, umiestneni hned v

e navzipm v
Gvode. V tomto fére méZete klast otazky k uebniciam a sylabu, skiskam aj k systému Moodle ako takému “

PALSTAT SPC! via
Prehladat féra

46 1112
ot UPOZORNENIE: Mdj e-mail (rjanoscova@vsm.sk) pouzite whradne na riedenie osobnych zalezitosti. Ostatné veci, tykajice sa Renata Jancicoy

v
predmetu, vietky zadania a Glohy, rieSte cez prisluSné fora v Moodle alebo na webinaroch. Prajem Vam vela Gspechov a Pokyny na 10. TV2DER viac

trpezlivosti pri ziskavani novych poznatkov

Rozsirené vhladévanie @

- v Scov 52017 ! Pokyny ku
Administrativa Hiemata LanoScols

(& Prom

V3M | Ing. Renata Janoscova,..

Kategdrie predmetov

Kalendér
»,: DEM -« april 2017 »
7] DS Pon U S B Pia 3o MNe
= K -
P

6 & 7 8 9

@ 0 4 12 13w
5y & spra
7 18 19 0 n 2 n
me &P Vaeobecné otizky predmet.
' 7 # 3 2
)|
@ Precstavte sa kolegom (i KI6é udalosti

Fig. 3Introduction toMQ 502s Statistical Methods of Quality Control

The calendar alerts students to different dateswfities (assignments, forum submissions,
tests, etc.) and greatly helps organize the stwtich is especially important when using the
distance method. Regular contact of the teachér stitdents studying distance is provided by
the Webinar. The webinar is available every week doe to two hours. Students can
communicate with a teacher as a classical conguitaut online. They can also share their
files and present problem and other colleaguelsarigam.

A great help for students of both methods is tlwenmdings of past webinars, placed in the
"Online Support” block. In the Fig. 4 is the webiimaBlackboard Collaborat€¢BC) platform.
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B Blackboard Collaborate - JAR 2017 - MQ 5025 - VT9
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Fig. 4 The webinar in Blackboard Collaborate

4 Course processing

The structure of the e-course is in line with ttendardized "template” of the VSM. The
minimum content structure of which must be compligth by all teachers (so far only in the
distance study). There is a minimum number of mediaces (custom videos, online support
files, audios, video clips, hyperlinks, etc.). Edtional goals (learning objectives) are
summarized in syllables, divided and then inseirtéalindividual learning blocks in the sense
of Bloom Taxonomy.

Each topic has a tutorial in various forms. In pinactical part, most of the examples from
the obligatory literature are processed in MS Exedlich contain a clear commentary and
formulas for better understanding.

5 Activation of students

The E-course combines elements of synchronous agdclronous communication.
Synchrone is ensured by the possibility of gradualalization of prepared content in
accordance with time schedule and style, deadfordsilfilling different tasks and the term of
regular webinars (online consultation) for the misttion of students.

Students use several well-known e-learning toolshare electronic materials (lectures,
examples, case studies, assignment tasks), electests with random selection of different
types of questions (including self-assessment)iesisveys, teamwork. Distance students use,
in addition to these tools, constructive discussiom$orums and webinars, which are an
interface between the classroom and the e-coursdefsts meet with teachers at the same time
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from different places). Continuous assessment makagthe online system’s direct feed-back
possibly increased the efficiency of the continuassessment further [6].

Some tools share both "day" and "online" studesgen collaborating on some activities
and enriching each other. In e-course is a balanaetber of activities in which students work
in a team (for example, structured forums) andvéis that are focused on the implementation
of individual skills (practical assignment in MS &, etc.). In the Fig. 5 is the illustration of
structure of e-course MQ 502s.

20 méj - 4 jun (|

9.TYZDEN - UGEBNY CIEL: Oboznamit' sa s principmi &tatistického
preberania

ZREALIZUJTE tieto éinnosti:

1. Pozorne si preStudujte kapitelu 14.5 z materialu v prednaskach (Nenadal, 2008)
2. Dokontite a odoslite 5. ZADANIE

3. WyuZite moznost otestovat' si svoje vedomostiz 1. aZ 9. tyZdha v
SAMOHODNOTIACOM teste

4. PROJEKT SPC: zrealizujte projekt v PALSTAT CAQ a popiste ho v poZzadovane]
dokumentacii

5. Hlasujte v ankete, kde a kedy pridete osobne na zaverefnu sk(sku

Prednaska
|&)) Statistickd prebierka __, kap. 14.5 (NENADAL, 2008)

Aktivity
& ANKETA: Miesto a termin zavere€nej skisky

Online podpora

g9 WEBINAR - UTOROK, 30.5.2017 od 18:45-19:45

=] VIDEONAHRAVKA - 9 WEBINAR - otazky k importu dat do PALSTAT CAQ a iné._.
Q] VIDEOQ: Prebierka vo vyrobnej praxi (ukazka)

Test

02 OTESTUJTE SA (1. - 9. tyZderi)

5jan - 11 jin (|

10.TYZDEN - UGEBNY CIEL: Zavereéna evaluacia vedomosti a zruénosti

ZREALIZUJTE tieto ¢innosti:

Fig. 5 Structure of e-course MQ 502s

6 Conclusions

The aim of improving the quality of higher educatistio bring the forms of study closer to
the content. Based on my own experience, | knepdssible ...

But only:
* with motivated teachers,
» with technically competent teachers using electréools appropriate to a
particular subject,
* on the LMS platform maintained (LMS Administratasri€tion),
* but especially with the necessary institutional suppf top management.
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Industry 4.0 and entrepreneurship of people with
disabilities

BERNARD JOSEPH-AUGUSTE
School of Management/City University of Seattle, Bratislava, Slovakia

Abstract: With technical evolution work processes are chaggBig enterprises
have often the advantage of having well developeghrozational structures to
adapt on possibilities of Industry 4.0 and evernnftuence the further technical
development of global working culture. Only if orgzational structures and
technical instruments harmonize an improvement ofkwprocesses can be
realized. The discussion focusses on this challangeagives examples.

Keywords: Industry 4.0, entrepreneurship, organization, luigees.

1 The key elements of industry 4.0

The industry 4.0 is a word creation based on (itrgiuls0), mass production (industry 2.0)
and automation (industry 3.0). Industry 4.0 desgilthe digital networking of all people,
machines, processes and systems involved in thdugtion and value chain, and also as a
fourth industrial revolution. (DUDEN WIRTSCHAFT 201 [translated by the author,
25.09.17]).

Following the industry 4.0 paradigm, all objectstbé factory world are equipped with
integrated computing power and communication cdipabihis is by no means only about
machine-to-machine (M2M) communication, but wik@alhave far-reaching implications for
the interaction between man and technology. Agairesbackground of technological progress,
itis to be assumed that both the task and the dés@ectrum of the human being in the factory
will change. As machines and workpieces becomeeasingly autonomous, complex
production scenarios, such as the custom-made produaf individual items, can also be
managed without human intervention. In this case,dassic, location-based workplace (for
example a control room or office) will increasinglyse importance from the face-to-face
networking and mobile real-time information. Theideon-making and monitoring processes
can also be carried out directly from the placaafon and be managed from a distance - and
for a variety of different production plants. Thuke assumption goes that the individual
employee will in the future shoulder a larger avéactivity and responsibility - also in terms
of space. (Gorecky 2014 [translated by the au2®9.17])

From automation to networking, that's an import@asypect of Industrie 4.0. A large number
of technical concepts and applications are alrdeitlyy marketed under the term Industrie 4.0.
Characteristic elements for this were Prof. Dr.eFoentral fields (ESCH 2015 [translated by
the author, 25.09.17]):

- The automation, by which increasingly data-drivenislens are made on the basis
of big-data analyzes.

- The standardization through which uniform commuticastandards and interface
standards for data processing are created.
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- The embedding of sensors as components of physitads, which lead to a fusion
of hardware and software.

- Digitization, with which information can be recotand processed, thus enabling
the creation of a digital image of the goods flow.

- The networking between man and machine as a cemnaponent along the value
chain.

These developments represent an advantage forpesmers but especially for the
disadvantaged one because these new possibiltresampensate their deficits. Be it due to
language, cultural or handicap nature. Therefoiis,important to analyze the requirements to
introduce industry 4.0 in a successful way.

2 Organizational requirements for successful implemetation of industry
4.0

The overall goal of this concept is to cope witbwging flexibility requirements of the sales
markets, an increasing individualization of the prctd, shorter product life cycles as well as a
growing complexity of the process sequences andysts. in other words, the existing
technological and economic limitations of automatiwa to be pushed out of the increasing
flexibility requirements. Theoretically inspired Hyatour's Actor Network Theory, which
suggests a broad equality between human and noashaotors, the role of an active actor is
distinguished from the traditional perspective echinology as a passive object of technology.
It is also spoken of "hybrid" systems in which ttask and action relationship between
technology and human beings always recurs in afgpe@y. Conceptually, this refers to the
often-overlooked fact that automation does not affgct individual jobs, activities and the
qualifications of individual persons, but also bassequences for the entire organizational and
social network of a production system. On the otteerd, this socio-technical system is again
linked to higher-level strategic guidelines andiselement in the overall process of a value-
added chain. If one follows the concept of the saechnical system, the relevant dimensions
of the change of production work in the contextaatonomous production systems can be
precisely specified here: a) the direct man-macimteraction and the immediately related
qualification requirements, b) the task structued the (C) the work organization as the work-
sharing structuring of tasks and activities in aizertal and hierarchical way, and thus the
formation of cooperation and communication betwdenemployees working in the system
and out of the system. (HIRSCH-KREISEN 2014, [tfatesl by the author, 25.09.17]).

That means, that enterprises need employees witimitaal knowledge, so that this aspect
gets more and more important, so that deficits fikgsical handicaps or not enough cultural
knowledge lose on meaning. This fact is also viidthe entrepreneurship of disadvantaged
persons. For them industry 4.0 offers more possdsito create their own business. On the
other side the organizational requirements rissk Bructures and work organization must be
defined clearly, so that the communication in tampany and the acts of its employees based
on technological systems keeps effective. To asthisetwo elements are important: Job
descriptions for the staff are required, as wellaasorganizational guide, which, however,
adapts to the business needs and has some flgxilmiliterms of changes. Because of
technological developments and the rising globaharge enterprises needs to be prepared for
quick changes and that is why founders must insesth time in organizational measures.
Think on the rapid rising use of smartphones amddanging of communications in most
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cultures because of this technology. The use oftpimanes gains every day more on meaning
in professional sectors. A mass of applicationssfoartphones gets developed every day and
so, more possibilities get offered to entrepreneansl founders. But without proper
organizational structures the advantages of nelantdogies can’t be used in an effective way.
It can even be argued that thanks to good orgaoiadtstructures, the meaningfulness of the
use of certain technologies can only be estimated.

The project enterability is a German project helppapple with disabilities to become
founders and to develop their entrepreneurshipesstal, because the changes to get a classic
job are too low. It started on 2013 and has suppd300 founders till 2016. 2015 enterability
has won the European enterprise award. Two phases facused by enterability
(http://enterability.de/ [25.09.17]):

- Before foundation
- After foundation

As said before, enterability concentrate on orgational precautions, so that it client’s
projects can be realized. That means they offéoviahg services before foundation:

- Giving knowledge for founders (personality of foendproject idea and market
analysis, marketing, time management and orgabizatiaccounting and
administration, legal aspects, establishment fatiag)

- Including the specificities of the disability ofetfiounder in consulting of the project.
Services after foundation:

- Formal Processes: e.g. Commercial registrationtdgbstration, invoices, contracts
and general terms and conditions

- Dealing with offices: Application for benefits frothe Agency for Employment or
the Integration Office

- Social security: health insurance, voluntary unewplent insurance, old-age
provision, professional association

- Accounting: office organization, cash register dadk book, business analysis

- Controlling: Evaluation of the monthly balance diseand the annual financial
statements

- Financing: access to micro-credit and mediatiograhts and loans
- Marketing and customer acquisition
- Networking: Industry- or topic-specific networkimgth other enterability founders

- Advice and assistance with technical work aids\aitkd questions of "handicapped”
work organization

- Health Prevention: dealing with mental and physstedss situations, questions of
the work organization

- Crisis intervention and plan adjustment

- Ordered business task: help with the proper handifrthe company and avoiding
debt.
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3 Examples

Use In the following sectors can be found ideasntfepreneurships:
- Law and advice
- Technical services / traffic and transport
- Office services
- Leisure and culture
- Communication
- Wellness and fitness
- Real estate
- Education
- Social sector
- Textiles
- Manufacturing industry
- Sales

Founder of: Sweetstore

Degree of disability: 100 GdB

Since July 2013, Ali Lacin has been the owner ef slveetstore self-based sweets store.
Right after his successful training as a wholebalger, he and his brother put his business idea
into practice: they opened a wholesale trade widtslization in vegetarian sweets and those
that did not contain any gelatin from the pig.

Ali and Osman Lacin sell not only special produtist also old-fashioned confectionery
such as chocolate bars, nibbles, drinks, chewimgsgand much more. In addition to the pick-
up warehouse, the daily business also includediedeservice for the Berlin / Brandenburg
sales area. As of March 1, 2015, the young compangw starting with the online and ebay
shop and can supply DHL with a strong logisticgparthroughout Europe.

It proved to be a good start for the beginning thay had network-relevant network contacts
from the outset through their father's professi@aavities.

Ali and Osman Lacin master the logistics and custoservice with a high-lift truck and a
clear task division so that Ali Lacin, who carrigg leg prostheses, can meet his stress limit
and even has time to go to practice four times ekwide is on the right track to qualify for the
Paralympic Games 2016 in Rio.

4 Conclusions

Especially the last example shows that good orgaioizal structures and combination with
Industry 4.0 can support entrepreneurships in awaw so that the last industrial revolution
has led to more possibilities especially for peapih disadvantages, so that industry 4.0 can
be seen as a further aspect to better introduceesies of democracy.
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Opportunities and Challenges of Knowledge Managemen  t
in Educational Institutions: Use of Social Networks
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Vysoka Skola manazmentu, Trend&in, Slovakia

Abstract: Success of an organization is increasingly detemnineits ability to
improve its performance through learning. Thoseapizations that do not know
and passively wait until the consequences of chéeggn to cause problems do
not have a chance to survive. At present, knowledgk work with it are at the
forefront of the interest of experts in many areBsese include areas such as
national and transnational policy, management gargzational level, computer
science at the level of knowledge management dswatademic area at all levels.
In our work, we try to focus on the challenges apdortunities that application of
modern tools of knowledge management in educatiosétutions may bring.

Keywords: knowledge management, social networks, educatiasaution.

1 Introduction

The world has begun to rely more on knowledge ditating out that the economic
functioning of the society has changed. First,eéheas a focus on how to make the most of the
minimum of resources. Later, the focus was on tioelyction of smart products. At present,
modern organizations are focusing on cost-effeolations and relationships with clients for
their successful marketing. Emphasis on knowledgaagement is a natural consequence of
economic, industrial, and cultural development. WMdormer developing countries can
compete with developed countries in technologytvee development, advanced product
design, and more. Competitiveness in offering tret peoducts and services based on relevant
knowledge has become truly international. Compartiest have applied knowledge
management for some time can boast tangible aadgitile benefits. The benefits of applying
knowledge management are also visible in their leagbsition within various sectors of the
economy.

At present, we are all bombarded by a huge amdunfarmation of every kind on every
side. This trend gives scope for the use of knoggeadanagement tools in virtually all areas of
human effort. Educational institutions, whose nuiess to collect and manage information and
share knowledge with students and the public, shbalthe leaders in the use of knowledge
systems.

Educational institutions are aware of the need @nage their growing academic and
intellectual resources by more effective methods prattices, especially those that are
produced electronically and can easily be lostewatlied [1]. There is an increasing need to
retain knowledge such as procedural practicesyithgial and collective presentations, online
materials, or ongoing research, whether in the faimtacit or as explicit knowledge.
Knowledge management can help achieve these i@t resource conservation goals,
understanding their knowledge, sharing knowledgéhiwithe academic community, and
understanding processes to streamline administratideprofessional activities.
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Preparing successful graduates for the needs ofowl&dge-based economy requires
a learning environment that promotes creativity ammmitment to lifelong learning.
Educational institutions are trying to educate gedds capable of competing in the knowledge
society. This effort forces these institutions tmdtion in a state of continuous progress,
analysis and response to external opportunitiestaledts arising from knowledge creation and
sharing [2].

2 KM Strategies in Educational Institutions

McCarty's [1] research focused on the applicatiothe knowledge management principles
used in the corporate economy as well as in edugatinstitutions. As for the issue of growing
academic and intellectual resources in the fielddifcation, research revealed a mix of ways
to solve this problem. One of them was applicatiba knowledge system aimed at protecting,
organizing and indexing formal knowledge, which tenkept in the form of documents and
databases. Another solution was to create a knoetbdged community. This strategy
involved the use of groupware for formal and infafrnaommunication, which became the
source of lessons learned or expert database. @hdts indicate that not all intellectual
resources have the same need for retentionthigsefore, necessary to decide what is necessary
to preserve. These decisions were left to indiiideademic departments.

Another area of research was finding out how aessfal process of building knowledge
increases the activity of academic staff and stteddine outcomes show that those institutions
which use knowledge management are doing betteowgh there are still problems with the
formation of knowledge-making communities. The @ptof knowledge management has not
led to consistency in defining this term or coreisly in how it is applied in different
departments. The communication networks of knowdaslgrkers and their exposure to various
interest communities have led to broad sharingkpégence and professional skills.

The third area of research was the role of thenieahsystem in sharing knowledge. It was
found that the possibilities of storage and retentf knowledge generated by technologies are
indispensable for the interconnection of essent@hpetencies and the maintenance of
communities. Knowledge systems have linked knowdeagrkers and supported existing and
emerging communities. The technical infrastructuae been used to acquire tacit knowledge
and transform it into explicit knowledge. These @vekpert databases, repositories, and online
blogs as collaborative spaces. The key benefihefknowledge system was better access to
information in one place [1].

The findings of the Knowledge Management applicatiesearch show that concepts of
learning, sharing and knowledge transfer are teerstones of educational institutions, and
processes and technologies such as knowledge systambe powerful means of linking
communities within the institution.

The results of the research on the knowledge mamageimplementation in educational
institutions led to provision of several prioritis a particular organization. First of all, it is
creating a favorable environment for knowledge &itian and creation (so-called Ba) [3]. It
is about gathering information about the latesta@esh results in particular field of study, the
processes and practices used in other instituteomsthe possibilities of working with other
institutions in the field. In order to create adeable environment for knowledge creation, it is
necessary to organize regular meetings, seminargjivg groups or conferences.
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It is necessary to create conditions for both piatsend online interaction between
members of the academic staff and students to alsienstant sharing of the best practices.
The purpose of creating and sharing of knowledgts isse and application. It will, of course,
vary depending on whether it is used by studemsyiristrators or members of the teaching
staff.

Two universities with an identical number of teashestudy programs, spending, and
number of students can vary considerably basedtorgs byofficial institutions as well as the
public. The difference often lies in the intangilkddded value created by the effective
knowledge management. It is applied through weleda®rtals that are used for teamwork,
sharing the best practice information, as wellaagwhere and anytime available learning
platform.

N. Aharony [4] focused his research on the usevakaas a part of knowledge management
training to promote discussion in the process eating and sharing knowledge. A wiki was
used as a means of presenting information andgsopes a means of discussion between the
teacher and the student, as well as a knowledgesitepo The findings showed that the
discussion section of the wiki included collaborati content-related comments as well as
social comments. The major part, however, focusedhencontent related comments and
reflected the use of deep knowledge. Yet, this whjearning requires the instructor and
students to participate in, encourage and mairuligcussion.

The knowledge portal Info-Ca-Sh created by a te&staldf at the Government College of
Engineering in Salem, India [5], is also an exangble platform for sharing knowledge among
teachers and students. This portal is aimed atawmpg the sharing and codification of
knowledge and analysis of social networks of edanat institutions.

WEB PAGE

'

Regstering as
1_5Staffofthe institution
2_Students

3. Staffof other institution
-
Share the expensnce Capturs the Exphcit
of Leaming Contert, Enowledge of Staff Get
Publish Mews, Answer mto Discussion Forums.
the Q and A. and Post Questions to Q
and A
F
¥ 1
Fhare the ideas with registered

staff from other mstitution. Jom
m discussion Fonun

Remote Momtonng Svstem

Fig. 1 Entity Relationship Diagram of Info-Ca-sh [5]
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Figure 1 shows the entity relationship of the I@fa-Sh knowledge portal. The portal has a
data repository of academic staff and studenthefinstitution. It also involves sharing and
capturing tacit knowledge through blogging. Of amyithe portal provides space for discussion,
too. It serves as a base for a social network stingiof faculty and students, creating nodes
representing some type of interdependency baseginuitar interests, beliefs, knowledge or
prestige.

3 Social Networks as a Learning Tool

According to Xiang Liu [6] from the Marymount Unikgaty in the US, 65% of university
students prefer the Internet as a source of knowlaag 20% turn to teachers or classmates.
Only the remaining 15% use a library for this pugoThe author considers Web 2.0 tools,
along with social networking tools, to be a gregbaunity and a way to bring students to a
"knowledge country"”.

Anam Ali’'s [7] study done at a medical schoole UK focused on usage of Facebook as
a learning tool. Students used their profiles, gewand pages to post questions and discuss
work. The results showed evidence of collaboralaning occurring on Facebook through
peer teaching and sharing of learning experienaeelbook also assisted students in creating
and maintaining connections with peer studentspikgethem updated osocial events and
societies. In addition, it helped them in transimissand sharing of academic resources in
various media forms, such as documents, videosePBuwint presentations, and websites. The
study suggests that Facebook can be used as aerosmghry educational platform that allows
each learner to create a personalized online leguspace.

A recent survey in Slovakia showed that up to 93%tudents and 75% of intellectuals use
social networks and the most preferred platforrkasebook, which is used by 49% of the
Slovak population over 14 years of age [8]

All of the above mentioned examples support thegndition that current students are
digital natives preferring online resources andfpiens as their primary source of information
and knowledge sharing. That can be designatedeamtst important aspect of knowledge
management, since the majority of KM initiativep€eed upon it.

Current trends in education reflect an increagmjpularity of online learning all around the
globe. This mode of study has a great potentiabotributing to worldwide mobility, lifelong
learning and equal chancesimernational education [9]. It provides several atages to
students compared to the traditional classroom mibde more accessible since students are
less bound by time and location. It provides a érgttegree of flexibility as students are not
limited by fixed schedules and can continue inrthersonal activities and obligations. Finally,
distance learning is more affordable since it iemfless expensive than the classroom mode.
This way, it brings a learning opportunity to thegeo otherwise could not afford studying for
a degree.

Increasing use of both distance learning and soelorking platforms leads to a logical
conclusion of merging the two in order to improwelime teaching and learning. Social
networks provide space for sharing information amstglents, as they are personal or
learning-centered and help create intimacy amorigestudents, as they have the ability to
connect and build community in a socially and etinoally constructed network.
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On the contrary, course management systems like MomdBlackboard are narrowly
focused and miss the personal aspect as well asafazity provided by social networks. The
use of traditional online learning modules is rathejuestion and answer type of mode than
interaction. Social networks are usmmtered rather than clasentered and increase student
engagement. They can actively encourage online aomtynbuilding, extending learning
beyond the boundaries of the classroom [10]. Figwteows comparison ofteaditional course
management system (CMS) antypical social networking site (SNS).

Tools SNS Traditional CMS
X
X

Forum
Blog
Media Sharing

ok e

Messaging
Wiki
RSS

»

Chat X X

4

Calendar

Tagging

Own Brand & Visual Design
Realtime Activity Stream
Groups

Friends

A T T

Profile Pages
File sharing X

Fig. 2Comparison of aocial network site and a course management syjdtejm

When used correctly, social networks can get stedenpractice lower level thinking at
home and prepare them for higher level thinkinghia classroom [11]. The opportunities
provided by the use of social networks as an omdiaming platform can be defined as follows:

Increasing student collaboration — social mediavogts serve as an easy contact link with
other students to discuss school projects andrassigts. They can easily ask peers as well as
instructors for help, and the whole class can fzeess to various feedback.

- Encouraging participation — shy students who dopasticipate in class can see the
social network as a convenient platform for exprestheir ideas. Current students are
raised by the internet and social networks, whrehaanatural way for them to interact.
It helps them build self-confidence and encourdfges to participate.

- Easy resource sharing — websites, videos, tutoai@seasily shared by a click of a
button.

- Preparing students for future employment — studeats easily make contact with
employers and other job seekers. With LinkedIndaiiis can establish a professional
web presence guost a resume [12].

Of course, there are also several threats comingfdbe social networks used in education:
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- Distracting from classroom participation — studesdn start using the social networks
for their personal purposes and not pay attentiaiass content.

- Posting inapropriate content — bad language oré@magn be harmful to the institution’s
reputation as well as to students.

- Cyberbullying — malicious behavior, harassing stugl®y hurtful messages.

- Social networks divert from face-to-face interactiofor many individuals it is easier
to interact online; students lose real-life soskills [12].

4 Conclusion

The way in which a knowledge management strategynemented in a sustainable
manner in an educational organization is not sifraote potential solutions need a broad range
of strategies and strong and visionary leadershipstitutionalization of such a practice. One
of the efficient strategies seems to be the usooill networks in education. There are some
threats to be considered that require continuousweof practice. Social network guidelines
and policies are useful tools in supporting theie in schools and colleges, but these should
not hinder creativity. Social networks provide repportunities for innovative and engaging
practice with authenticity and informality, someitithat represents effective educational
features.
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Abstract: In his book, “The Wisdom of Crowds”, James Surakieargues that a
group becomes “smart” and makes better decisiom @imaindividual if the group
satisfies the four conditions-diversity of opiniandependence, decentralization
and aggregation. This paper intends to investigdiiether groups that have higher
diversity of opinion, independence, decentralizatiod aggregation perform better
than the groups that don'’t. Ideally, the groups sh@erform better when they
satisfy the four conditions better. One set of godollowed The Wisdom of
Crowds hypothesis while another set of groups, wgrkn a different task, did not.
Both sets of groupsiowever performed better when they had higher diversity of
opinion.

Keywords: wisdom of crowds, knowledge management, diversityopinion,
independence, decentralization, aggregation.

1 Introduction

While visiting a country fair in Plymouth, Englara scientist named Francis Galton came
across a weight judging competition where participavere asked to guess the weight of an
ox. All the guesses were then combined to calculageaverage guess of the participating
crowd. He discovered that the crowd’s guess (1b8Y Wwas surprisingly close to the actual
weight (1198 Ibs). This estimate of the crowd wlaser to the actual weight than any individual
guesses [1]. In his book, The Wisdom of Crowds,eBurowiecki examines this behaviour
of groups. He studies the collective wisdom of alevand the conditions necessary to utilize
this collective wisdom. Surowiecki argues that unttee right circumstances, groups are
remarkably intelligent and often smarter than tmaidest people in them. According to him,
there are four conditions that characterise the wiswd: diversity of opinion, independence,
decentralization and aggregation [1]. This studgnded to test whether a group fulfilling these
conditions would actually perform better than a grthat does not.

This study was conducted during the “Innoweek” evainthe School of Business and
Information Technology at the Oulu University of @ligd Sciences. For this annual event,
students are divided into groups and these growgsheallenged to come up with a solution to
a real-life problem provided by external commissi@n The questionnaire was distributed on
the last day of this week-long event and asked thdrather their group fulfilled the four
conditions as stated by Surowiecki.
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The research was used to rank the groups basdt@xtent to which each group satisfied
the four conditions of Wisdom of Crowds. In othewrds, the research ranked the teams based
on their smartness. This ranking was compared thighfinal results of Innoweek to check
whether the smartest groups actually performecbattinnoweek.

2 Wisdom of Crowds

Aristotle, a 4' century BC Greek philosopher, is known as the fiesspn to discuss
collective wisdom in his book Politics.

For the many, of whom each individual is but an ordinary person, when they meet
together may very likely be better than the few good, if regarded not individually but
collectively, just as a feast to which many contribute is better than a dinner provided

out of a single purse. [2]

Apart from the Francis Galton experiment, Surowiadeés another example of the Google
PageRank algorithm to further explain how Googlesu$he concept of collective wisdom to
return the best search result at lightning speéd. dlgorithm largely depends on aggregating
the links to one website from another, where eadhi$ considered as a vote. Using these and
more case examples, Surowiecki argues that a gneapmes “smart” and makes a better
decision than an individual, provided that the greatisfies the four conditions - diversity of
opinion, independence, decentralization and ag¢jeegE ]. He uses the example of prediction
markets to exhibit the application of Wisdom of ®@ds. In the prediction markets designed by
the lowa Electronic Markets (IEM), to predict thHeation results, people could trade futures
contracts based on how they think a candidatepsitiorm in an election. The IEM predictions
were found to be accurate three-fourths of the f{ibhe

A group will not perform any different than an iadiual if group members have similar
opinions. Surowiecki argues that each person shioaveg some “private” information that is
unique. Diversity of Opinion can be maintained kBgembling a diverse group of people who
possess varying degrees of knowledge and insidjet gfoup should contain experts as well as
people without knowledge in the field [1]. In largeoups, diversity is obvious, but in smaller
groups, it should be encouraged to avoid infludageDiversity here should be understood as
cognitive diversity, where people have various degrof knowledge and insight [1].

Cohesion in homogeneous groups is more than irrgvgroups. The group members’
dependence on the group increases as they becoreecatmsive. This consequently insulates
them from external influence and convinces them i group’s judgment must be right [1].
Diversity not only adds different perspectivestie group but also facilitates people to speak
their minds [1]. Surowiecki gives an example of hibv Kennedy administration failed during
the Bay of Pigs Invasion due to a lack of opposipgions as it was carried out under the
guidance of the administration’s few like-mindeaple [1].

Independence among group members is another camddr the group to be smart. The
smartest groups consist of people with diverse opmiwho are not influenced by others.
Necessary measures should be taken to avoid giakptBroupthink occurs when a group
makes faulty decisions because group pressurestdeddterioration of “mental efficiency,
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reality testing, and moral judgment” [3]. The peopi the group should be able to make their
own minds and answer the questions independendlyiamfluenced by groupthink.

According to Surowiecki, independence is importhre to two reasons. First, it ensures that
the human mistakes don’t correlate. Second, ind#gr@nndividuals bring new data rather than
the familiar old information [1].

Decentralization is the third condition for a graipbe smart. Decentralization means that
the group members belong to different backgroumdisaaie thus specialized in different areas
and can draw on their local knowledge when makiegsions. This contributes to diversity
and independence [4]. According to Surowiecki, augrcan become smarter by including
people with local and specific knowledge. The cleanof having a good solution increases
when a person is closer to the context. Decenattétiz facilitates specialization, which in turn
feeds decentralization. Specialization increasesptoductivity and efficiency along with
widening the scope and fostering diversity of ommiand information gathering.
Decentralization is of paramount importance tottaoowledge. Tacit knowledge is knowledge
that can’t be easily summarized or conveyed torsthecause it is specific to a particular place
or job or experience, but it is nonetheless treroasly valuable [5]. This definition sheds light
on the assumption that the closer a person igptolz@em, the more likely he or she is to have
a good solution to it [1].

Aggregation is the method of converting variousgite judgements of individuals in a group
into a collective output [1]. It explores whethexgple are making individual decisions or a
collective one. Surowiecki identifies aggregatisritee fourth condition for a group to be smart.
He gives the example of the Linux Operating Systehere a large number of coders working
individually in a decentralized fashion contribui® improvement of the system. These
contributions are then scrutinised by a small grofiwoders including the creator Linus
Torvalds before being implemented, thus aggregahagvork done by numerous autonomous
individuals [1].

According to Lyon & Pacuit, mathematical aggregatmwethods like mean, median, mode,
etc. can be used to aggregate the crowd’s conwinuBroup deliberation is another method of
aggregation, which entails the crowd meeting tauls the problem at hand before arriving at
a collective judgement [6]. Prediction marketsnsther commonly used aggregation method
to aggregate opinions, and it has been more polaiédy [1]. Wikipedia articles and Facebook
homepage can be viewed as examples of aggregaiidracebook’s algorithm gathers updates
from the user’s friends, aggregates them and drdws updates it deems important to the user.

3 Case Innoweek

Innoweek is an annual event organized by the SclodboBusiness and Information
Technology at Oulu University of Applied Sciencesf¢rred from now on as OUAS). Students
from all the degree programs of the school partteipa the event. They are awarded three
credits for this project work course. The supengsieachers divide the students into groups.
The teachers give special attention to maintairtiveg diversity by ensuring students from
various degree programs and of various nationaldi® chosen while forming groups. This
idea of group work and dynamics of diversity in tireup provide an opportune premise to
investigate the proposition of the wisdom of crowd.
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3.1 Innoweek

The objective of Innoweek as stated in the OUASiculum “enables the students to act in
the innovation process to develop activities of aigations or to identify new business
opportunities. The goal is to develop innovation &eam working skills.”[8]. The students
work in groups to tackle real life business prolderit the end of the week-long event, the
groups present their ideas in front of a compampyesentatives. In this year’s event, two
organizations (commissioners) challenged the stgdevith their problems. The first
commissioner was PrintoCent — a company that @geat@vative products and business
solutions based on printed electronics. They chg#d the students to come up with proposals
and marketing plans for their various products. @tier commissioner, Student Union of Oulu
University of Applied Sciences (referred from nossr @QSAKO), challenged the students to
propose a plan to increase the voter turnout irstident union elections. The students had one
week to work in their group to prepare a preseotiatinat would be presented on the final day
of the event.

Before the week of the event, interested studemislled in the course. Students from all
the degree programs at OUAS were eligible anda tdt61 students enrolled in the course.
The supervising teachers for the course then assitpeestudents to two groups - PrintoCent
(Group A/Task 1) and OSAKO (Group B/Task 2). Thedshts from each task were then
divided into smaller groups of four to five studeniEight groups participated in the first task
while the second task had six. To maintain divenstiile forming groups, the teachers chose
students from different degree programs and indualeleast one foreign student in every
group. On the first day of the event, the commissie presented the challenge to their
corresponding student groups. The students wonketeir groups each day of the week to
come up with the best solution. On the final dayhef week, the groups presented their ideas
to the commissioners.

3.2 Research Methodology

The objective of this research was to find out& groups participating in Innoweek adhered
to the theory of the wisdom of crowds as defined&ynes Surowiecki. The research intended
to answer the following research questions:

1. Do the groups follow the wisdom of crowds?

2. What is the correlation between the four conditiodizersity of opinion, independence,
decentralization and aggregation - and their paréorce? Do the groups that satisfy
these four conditions better actually perform biatighe tasks?

3. Is any of the four conditions more important thiaa others?

To answer these questions, a questionnaire wasrprepad distributed to the students on
the final day of Innoweek. The questionnaire wagded into four sections based on the four
conditions of wisdom of crowds and each sectiortaiord three statements. The participants
were asked to rate their opinions about the statesnesing a five-level Likert scale. Each level
carried a score from 1 to 5. Every participant’'erage score for each of the four conditions
was calculated. Each group’s average score wasdhlenlated by aggregating the average
scores of the participants to derive the group®rage scores for Diversity of Opinion,
Independence, Decentralization and Aggregation.gfbeps’ average score for each condition
was again aggregated to arrive at the final Wisdb@rowds (WoC) score.
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4 Results

This section analyses the outcome of the researcomparing each condition of Wisdom
of Crowds with the actual performance of the grodje correlations between each conditio
and the actual performance of groups in both taskscompared. Out of 61 students who
enrolled in Innoweek, 46 participated in the surviEeyen though the course was open for
students from all the degree programs, the busistesients outnumbered the others with 20
from the Degree Program in International Businessd al7 from Liiketalouden
ammattikorkeakoulututkinte the Bachelor of Business Administration prograamght in
Finnish.

4.1 Definitions

During the research, various terminology was createexplain the calculations. These
terms and their mathematical meanings are explamgds section.

Actual Rank: The actual rank was derived from #sults of Innoweek. The participating
groups were ranked from first to last based orstiuges they received from the judges.

Diversity of Opinion Rank: Ranking of the groupserfr first to last based on the Diversity
of Opinion score.

Independence Rank: Ranking of the groups from foskast based on the Diversity of
Opinion score.

Decentralization Rank: Ranking of the groups franst to last based on the Decentralization
score.

Aggregation Rank: Ranking of the groups from fiostast based on the Aggregation score.

Wisdom of Crowds (WoC) Rank: Ranking of the grodimsn first to last based on the
overall WoC score. WoC score was calculated byaareg the scores of the four conditions.

Task 1: The task commissioned by Commissioner 1
Task 2: The task commissioned by Commissioner 2

4.2 Correlations

In order to establish the relation, if any, betwé®an four conditions of wisdom of crowds
and the actual performance of the groups, Speasiarik Correlation was used. Spearman’s
Correlation is used to measure the degree of atival between two sets of observations or
between paired values when the relative order ajnibade is given for each series [9]. The
scores for each of the four conditions were rankenh first to last and compared with the
actual rank using the Spearman’s Rank Correlatioefiicient formula.

_ ., 6rd )
p= nn? —1) 1)
where, n = number of items being ranked, d = thenemcal difference between
corresponding pair of ranks, (Xi - Yi) [10].

The value for Spearman’s Coefficient (also knowrSpearman’s rho and denoted b)
ranges between -1 to +1. Whens >0, it indicates the positive correlation; whers <0, it
indicates the negative correlation in the orderaoking or selection or judging. The strength
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of the Spearman’s Correlation Coefficient can berpreted as follows using the absolute value
of p:
4.2.1 Diversity of Opinion versus Actual Rank

TASK 1 - Diversity of Opinion Rank v Actual Rank

: p = 0,4761905 .
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Fig. 1 Diversity of Opinion versus Actual Rank for Task 1

TASK 2 - Diversity of Opinion Rank v Actual Rank
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Fig. 2 Diversity of Opinion versus Actual Rank for Task 2

These graphs exhibit the correlation between tlveSity of Opinion and the Actual Rank
in the two tasks. The positive valuepohdicates the positive correlation between theebsity
of Opinion and the actual performance of the grodpgee groups in both tasks exhibited
increase in the actual performance when there m@sase in the diversity of opinion. Task 1
with thep value of 0,4761905 (see Fig 1) indicates a modgrasitive correlation while Task
2 displays a very strong positive correlation witivalue of 0,8285714 (see Figure 2). This
suggests that the groups with higher diversity ahiop performed better in their task. The
teachers supervising the students during Innoweed their best to make sure the students
came from different degree programs and natioealitivhile forming groups. This
heterogeneity of backgrounds ensured the divessipinion in groups. Thus, the more diverse
groups evidently performed well in their task.
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4.2.2 Independence versus Actual Rank

TASK 1 - Independence Rank v Actual Rank
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Fig. 3Independence versus Actual Rank for Task 1

TASK 2 - Independence Rank v Actual Rank
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Fig. 4Independence versus Actual Rank for Task 2

These graphs demonstrate the correlation betwabspamdence and performance of the
task. The Spearman’s Correlation Coefficient forejpehdence Rank versus Actual Rank for
Task 1is 0,0119763 (see Figure 3). This suggkatdhere is a very weak positive correlation
between the two. Ideally, the more independent tbegmembers are, the better the outcome
of the task. It can be observed that the grougssk 2 adhere to the postulation of Wisdom of
Crowd more than the groups in Task 1.
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4.2.3 Decentralization versus Actual Rank

TASK 1 - Decentralization Rank v Actual Rank
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Fig. 5 Decentralization versus Actual Rank for Task 1

TASK 2 - Decentralization Rank v Actual Rank
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Fig. 6 Decentralization versus Actual Rank for Task 2

These graphs demonstrate the correlation betwabspamdence and performance of the
task. The Spearman’s Correlation Coefficient forejpehdence Rank versus Actual Rank for
Task 1is 0,0119763 (see Figure 3). This suggkatdhere is a very weak positive correlation
between the two. Ideally, the more independent tbegmembers are, the better the outcome
of the task. It can be observed that the grougsask 2 adhere to the postulation of Wisdom of
Crowd more than the groups in Task 1.
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4.2.4 Aggregation versus Actual Rank

TASK 1 - Aggregation Rank v Actual Rank
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Fig. 7 Aggregation versus Actual Rank for Task 1
TASK 2 - Aggregation Rank v Actual Rank
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Fig. 8 Aggregation versus Actual Rank for Task 2

When the Aggregation Rank is compared with ActuahlRusing the Spearman’s Rank
Correlation Coefficient, the groups in Task 1 disph very weak negative correlation with the
p value of -0,0479051 while the groups in Task 2 destrate a very strong positive correlation
with thep value of 0,8857143 indicating better performangéhe group that exercised higher
level of participative decision making.
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5 Conclusion & Discussion

James Surowiecki argues that when a group of iddals working together satisfy the four
conditions: diversity of opinion, independence,atgcalization and aggregation, they perform
better than an individual. Through his book “Thesdém of Crowds”, upon which this study
Is based, Surowiecki uses real life examples tavghat the average opinion of groups is often
more correct than most individuals in the groupsTypothesis was examined on the students
working in groups for Innoweek. The results showed the groups working on one task abided
by the hypothesis while results of the groups waglon the other task did not comply.

This study was built upon the premise that a gneenforms better if the four conditions of
diversity of opinion, independence, decentralizataomd aggregation are met. When we
examined the hypothesis on the groups in Innoweed,contrasting results appeared. The
groups performing one task did better only whely theed higher diversity of opinion while the
groups performing another task did better when trel/higher diversity of opinion as well as
higher independence, decentralization and aggmyalhis means that the groups performing
the second task followed the Wisdom of Crowds batdnes performing the first task did not.

The conflicting outcome of the research may betdwertain factors pertaining to the nature
of the tasks and statistical shortcomings. The fask challenged the students to come up with
plans to commercialize a company’s various produdisis might have affected the
independence among group members as their scqperfofmance was in some way limited
to the products’ features and the company’s gudsli The second task, on the other hand,
challenged students to come up with a plan to asgehe voter turnout during OSAKO'’s
annual student union elections. This was more afan task, where the participants’ scope
was not limited, enabling them to come up with &imgl of ideas.

The four conditions were examined individually agdithe actual performance using the
Spearman’s Rank Correlation Coefficient, where egolp’s scores were ranked from first to
last and compared with the actual results of Inredwé his rank versus rank correlation
displayed the effect any or all of the four cormh had on the actual performance. According
to the results, the groups working on the task casioned by PrintoCent only performed
better when there was higher diversity of opinidhese groups did not perform better when
they had higher independence, decentralizatiorggregation. On the other hand, the groups
working on the OSAKQO’s commissioned task perforrhetter when they had higher diversity
of opinion, independence, decentralization or aggfien. Since Diversity of Opinion is a
common theme of better performance of the grougsuld be said that groups perform better
when members of the groups contribute with unigd@mation and perspective they have.

The research was limited by various factors. The momber of participants affected the
quality of data hindering the chances to attairinopin heterogeneity in groups. For future
research, the experiment can be conducted in @am@ajional setting with a much larger group
of people, thus ensuring higher diversity of opmimdependence and decentralization. A more
scientific approach should be taken when measuhegonditions of wisdom of crowds and
assessing the performances. The same experimebecapeated multiple times with different
sets of data to obtain any conclusive outcome.

Innoweek, being a school task, was in some mamnéet to various parameters enforced
by the course and thus hindering the independeacirf among the participants. All the
participants of the survey were students. The grpdicale of the course was pass or fail.
Working harder than others did not ensure a beitédcome for them. This may have
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discouraged some students from performing at tyigimum level. The methodology used to
collect data for the study might also have beerciensific. The survey questions might not

have been able to provide a true view of the gropesformance as it was completely

dependent on the participants’ opinions. Respomns® dbuld have also affected the results.
Since they were asked to score their own work dutireg survey, they might have rated

themselves higher.

The two tasks were judged by their correspondimgragssioners. The judges might have
had differing judgement criteria. The lack of aesdific mechanism for the judges to evaluate
the participants’ performance and consequent stibgepidgement by them could also have
affected the outcome. Another reason could be th&eu of participants and groups. The first
task had more participants than the second tasbut?®6% of the participants working on the
first task participated in the survey while only%%f those working on the second task
answered the survey. This disparity in the numlbgraaticipants might also have affected the
outcome of the study. Inclusion of qualitative dateuld have improved the results.
Interviewing some participants could have givenetaided perspective on the nature of the
tasks allowing better understanding of the dispanithe results.
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Industry 4.0 as the Culprit of Unemployment
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Abstract: The exact definition of Industry 4.0 does not exist. Nevertheless,
the meaning of number 4 is very well known. It egants the fourth stage of
industrial revolution and is linked to spread o ihternet and digitalization. It is
expected of the production to be fully controllgdrbbots in the near future and it
is assumed that this fact shall lead to job losgks.article argues about threat of
unemployment caused by the arrival of Industry 4.0.

Keywords: revolution; digitalization; unemployment; Indus#y0.
JEL Classification: J6; EO.

1 Industrial revolutions

When are we going to buy a car that will fly? Whet we enter a shop where just robots
will serve us? Is this science fiction coming sodi#z humankind is in front of the door
leading into a different world. Our lives, workirmgd personal, are going to change. We do
not know how much; we are not able to say yet wladiréhese changes will lead and what
they will cause. Are we going to have better exise® Will our living standard rise? Or will
our lives fall apart due to these major changed, il the technological change push the
human being into a deep abyss?

The expression “industrial revolution” can be ugedonnection with four major changes
in production that have affected human beings. iy now, all important innovations can be
pinpointed to four periods starting at the endhef 18" century. The first industrial revolution
introduced James Watt's steam machine that helpedeichanize production and affected
mainly textile industry, metallurgy, transportati@md engineering. The second industrial
revolution brought in electrification that assistedmass production and, apart from rapid
railway development, affected iron, steel, paped aobber production [1]. The third
industrial revolution introduced computers and putphasis on customization. It started
around 1960 and was accompanied by demand fdedkiorkers and production being
moved to low wage countries [2]. The fourth indiagtrevolution smoothly followed the third
one and its base is in digitalization. It is expécthat within a short time period machines
will be able to communicate thanks to the Internghis stage is marked with self-
management, where people mainly cooperate withtspladere people communicate through
mobile phones and access to information is unlisnifehis stage will cause the birth of a
smart factory. Will it replace the human work adlaed cause massive unemployment? Four
stages of industrial revolution, together with tHeatures and consequences, are summarized
in Table 1.
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Tab. 1 Stages of industrial revolution

Stages of Industry Features Consequences
industrial

revolution
First * Transportation Abolition of e Urbanization
mdustr!al Steam machine by James slavery * Rise of
revolution - ) .

Watt (1765) Moving population
England people to
(1750-1850) « Metallurgy tOWNS . Hf|g|,]her standard
e Textile o otliving
Specialization . Social
* Engineerin )
gineering New revolution
technologies
Capital
accumulation
Second * Engineering Cheap coal * Railroads
industrial o e
.  Telecommunication Electrification e Jron and steel
revolution — roduction
Britain, * Chemical industry Mass P
Germany, USA | Maritime industry production . Wldi.usage of
(1870 - 1914) . machinery
* Business . Paper and
management rubber
production
* Fertilizers
Third e Transport Digital e Mass
industrial manufacturing customization
.  Computers
revolution .

' . Metal machinery New e Production in
(since around processes low wage
1960) « Medicine countries

Clever
+ Genetic software e Demand for
engineering Novel skilled workers
materials * Renewable
Dexterous energy
robots

Zero emissiorn
transport
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Fourth « All industries . Digitalization . Digital
industrial « All economies * Internet enterprises
revolution — -
Germany (since « All disciplines . New . Artlflllqal
around 2011) technologies Intelligence
«  Self-driving * Unemployment?
cars

2 Industry 4.0

The whole European Union has always been strivimgnidustrial production to increase
and return to Europe. It has been a trend to mewdugtion into countries with low cost
labour for a long time, yet higher productivity bght back into Europe could compete with
cheaper labour force. It is important to alter weey we produce; it is necessary to bring in
more value, to minimise the cost, to make more wuipth less input. Industry 4.0 could help
us to reach this target.

The name “Industry 4.0” originates from the Gernpdmmase “ Industrie 4.0”, indicating
where the concept of this expression started antedaom. It all began in 2011, when the
German government decided to analyse the consegsi@hcew technologies on the national
economy, and results were later presented atalde fair in Hannover in 2013 [3].

The fourth industrial revolution — as Industry 4sknown for - is evolving at a very fast
pace. It affects every industry in every countrg @hanges it brings will modify production,
management and governance as well. Impressive gg®ghas been made in artificial
intelligence, for example, from software used tecdver new drugs to algorithms applied to
predict our cultural interests. Digital fabricatitethnologies, meanwhile, are interacting with
the biological world on a daily basis. Engineerssigners, and architects are combining
computational design, additive manufacturing, makeengineering, and synthetic biology to
pioneer a symbiosis between microorganisms, oureBpthe products we consume, and even
the buildings we inhabit. Like the previous threealutions, this one has the potential to raise
the global income levels and improve the qualityliief for populations around the world.
Tasks we are used to, such as buying goods, makipgent, booking holidays or playing
a game, can be done from the most remote placissexXpected that the cost of transport and
communication will drop, logistics will be more ieient and trading costs will fade away. At
the same time, workers might be replaced by tedgmre$ and that shall disrupt the labor
market [4].

Industry 4.0 is known for its data volume and poidisies to use it effectively. Companies
nowadays can collect more information and use & more beneficial way. The question is
which data are the most useful? Where does lealfagi@ta cause problems? In order to solve
incoming problems, manufacturing leaders can Uskgéal compass” that consists of 8 basic
value drivers and 26 practical Industry 4.0 leV&iig. 1). This could help companies to find
the levers that are best suited to solve theiiquaar problems [5].
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It is expected that Industry 4.0 will lead to esigbment of a cyber — physical system, or
an intelligent factory. The main features of aregmtise that is considered to be influenced by

Industry 4.0 are:

« Interoperability — machines, devices, sensors aedple that are connected and

communicate with each another.

+ Information transparency — the systems create taalicopy of the physical world
through sensor data in order to contextualize médron.

« Technical assistance — both the ability of the eyt to support humans in making
decisions and solving problems and the ability ¢eist humans with tasks that are

both difficult and dangerous for humans.

+ Decentralized decision-making — the ability of cipbysical systems to make
simple decisions on their own and become as autonsras possible [6].

The ‘digital compass’ helps companies find tools to match their needs.

Industry 4.0 levers

Virttally Sl
guided (Cui®)’
self-

Remote
mainte-

consump- Intelligent

Predictive service [l lots Real-time
yield opti-
mization
experi- Routing
mentation Value drivers flexibility
and simulation
Concurrent . Machine
engineering :ﬁ:’rfaﬁ/es Resource/ flexibility
process
Customer Remote
cocreation/open monitoring
innovation and control
Asset
Data-driven utilization Predicti
design to redictive
maintenance
value
Data-driven Augmented

demand
prediction

Digital quality
management

Advanced
process

control o
Statistical

process
control

printing

optimi-
zation

"Maintenance, repair, and operations.

McKinsey&Company

reality for

Human-robot
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Fig. 1 Industry 4.0 levers

The question is: would computer-controlled and lyfautomatic production or services
lead to critical job losses in the future? It igpested indeed that by 2020, up to 5 million
people will have lost their jobs [7]. How will itffact the rate of unemployment all over the
world?

3 Unemployment

Existence of unemployment is an economic problemo@e hand, an unemployed part of
the population does not contribute to gross domgsbduct creation, and on the other hand,
it puts pressure on the state budget spendingadiie tpayment of unemployment benefits. In
case of this production factor not being usedcthantry cannot reach its potential output and
the economy usually falls into recession. Unemplegtris not only related to economically
measurable losses but it also causes various smraequences in terms of the decline of the
standard of living of the unemployed person andheisfamily. Subsequently, stress and fear
develop, and they might lead to alcoholism and eased crime rate. The impact of
unemployment on the individual and society depetwds large extent on the length of
duration of the unemployment. Negative long-terneraployment is mainly caused by low
qualifications or lack of experience and causes uhemployed and their families to be
excluded from social relationships, and they ofte& on the verge of poverty. Difficulties in
finding a job have a negative effect on self-agsess of a person; his/her self-esteem is
diminishing, which can then lead to the feelingrdgériority. Long-term unemployed people
lose their acquired skills, which they do not uaed gradually lose their working habits,
which deepens the situation of the unemployed.

Unemployment can be classified according to sewertdria. If we consider the question
of willingness, we distinguish:

1. Voluntary unemployment - which oscillates around kxeel of the natural rate of
unemployment. The number of those who do not wetkwer or equal to the number
of vacancies. Even though there is a sufficienpbupf jobs, it is not attractive for the
unemployed.

2. Involuntary unemployment - which occurs when thenbar of unemployed is higher
than the number of vacancies. Demand for work ghdr than the supply, which is
most often caused by the cyclical development efettonomy.

In terms of causes, unemployment is broken dows int

1. Frictional unemployment - which arises as a resf@illasymmetric information. It
contributes to an optimal allocation of labor bessut assumes that the employee
leaves the original job in order to find a moretaiiie job position in which he would
be more satisfied. It usually takes a very shonietr between one to three months.
This is temporary unemployment caused by workerstiation.

2. Structural unemployment - is caused by the fadt ¢ffar of a certain type of work is
not available in the area. This unemployment adfeat particular, inappropriate
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groups of workers who are not interested in retrgnif necessary. Although there is
a job offer, there are no qualified unemployed peego could be employed in these
places. This type of unemployment is very oftenseauby the labor force being
replaced by machines.

3. Cyclical unemployment - which is typical for therjpel of economic stagnation and
decline. It is a natural consequence of limited pobidn due to a decrease in demand
for goods and services. This is typical macroecanamemployment, which affects,
to a certain extent, all sectors of the economyis Itelated to not using existing
capacities due to problematic sales [8].

4 Robots versus unemployment

It is obvious that in case of manual work being aeptl by robots, machines and plants,
we talk about structural and involuntarily unempient. Indeed, it is expected that in the
next five to ten years, all repetitive and monotamis will be occupied by robots and many
people will become jobless. In China, over 60,008rk&rs were rendered jobless in May
2016, when Foxconn decided to replace them witbtsolm order to lower the labor expenses
and make the workplace more efficient [9]. If otltempanies followed the pattern, it could
backfire. Unemployed people have no earning povwaak of money lowers demand for
goods and services, and that consequently leadsity bankruptcies.

A study from the United Kingdom confirms the sanaet$. It is assumed that over 10
million British are at a high risk of being replacby robots within 15 years. Up to 30% of
jobs in Britain are potentially under threat beaws artificial intelligence. Sectors such
as wholesale and retailing are in peril with aro@r2b millions of workers without jobs; 1.2
million are under threat in manufacturing, 1.1 rarl in administrative and support services
and 950,000 in transport and storage. Educatiadtthand social care are the sectors seen as
least threatened by robots because there are ttastksan be hardly automated. At the same
time, it is expected that women are not in such daag men as they tend to work mainly in
the health care, education and social sector [10].

Similarly, Martin Ford analyzed the impact of cylsstems and computers on human
employment and came to interesting conclusions. ckééms that artificial intelligence,
automatic machines and software programs will nogéo primarily affect low-wage,
uneducated workers, but enter as well those workiogjtions that expect studying and
education. At the same time, those university esuacandividuals will be able to perform
sophisticated analysis and decision making. He camoeconclusion that the result of this
development is likely to be structural unemploymiatt will definitely hit the workforce in
nearly all working positions from workers withoupbbmas to those who have studied and
reached the graduate degree [11].

Due to this revolution, the banking sector is ionpardy as well. The chief executive of
Deutsche Bank warns about the impact of technotbgy will cause the staff to lose their
jobs as robots take over. In the future, the bapkmndustry will not need as many people as
today. On the other hand, automation might leadmprovement in jobs. For example, it
takes an accountant from three to four weeks tduyme an account. If a machine could do it
faster, then accountants could focus on analysiesnfits instead[12].

On the other hand, German companies have the cp@pproach. Germany is one of the
most digitalized countries with 200,000 robotstatdisposal; yet, the level of unemployment
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reached only 6% in 2016. Obviously, the demandsfalied workers has been changing;
laborers are expected to gain new skills and nmeainl about modern procedures and shift
their focus in the new direction. The most modexctdry of Siemens EWA in Amberg, for
example, has increased its production almost 7stittn@nks to robotization, and it has reached
the accuracy of 99.9966%, which is the world reawsiithin comparable enterprises. What is
more, the number of its staff of 1,100 has not gednthat much; they have only changed job
description. Instead of putting computers togethieey focus on development, design and
production planning [3].

5 Conclusions

Nevertheless, the risk we are facing in the ne&uréuis higher unemployment within
certain areas, affecting mainly low-skilled jobsovusly, those with high school diplomas
and university degrees are not at peace eithertréhd to move forward and come with new
software, machines and technologies will flourightier, and the incoming job losses must
be approached seriously. It is clear that peoptbomt jobs cannot produce spending power,
and what is more, they put higher pressure on thwals system. Money paid to the
unemployed must be found somewhere, and this iallyssolved through higher tax burden.
The task is to think about these threats and tptaathem as fast as possible in order to
ensure a better future for the humankind.
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Improving the intranet

ILKKA MIKKONEN, REIJO KARI
Information Technology, Oulu University of Applied Sciences, Oulu, Finland

Abstract: Typical problem with intranet applications is thast amount of
knowledge included in the system. This exampleudises the development of a
possible new student intranet but the principles loa generalized also to other
kind of organizations, e.g. to SME companies.

The users of the student intranet represent diffeields of studies and students
from different backgrounds related to their age atubly situation. Some are
normal young full time students, the others adtltients making online studies
while working.

Now and in the future, the real-time requirememtsraore and more important.
The schedules of the online studies are hecticadindformation needs to be up
to date and easily available. The intranet mustesall the users as well as
possible regardless of the time and their whereabduis the mobile versions of
the system are vital. In order to meet these neeg¢an for the new mobile and
workstation versions of the intranet is done.

User-oriented design method serves as the framefoorthe intranet design. It
has different phases including user interviews, eolaions and analyses.
Brainstorming session helps to create new ideasaéar it an affinity diagram is
drawn to present the brainstorming results. Basethese visioning phases and a
storyboard, a paper-model for the new intranet ugerface is then created. The
focus is on the system’s ability to fulfil the neexfghe user of the new intranet.

Keywords: intranet, user-oriented design, contextual desigmowledge
management.
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1 Introduction

The authors of this paper are the teacher and ergtud the course “User-oriented
Design” at Oulu University of Applied Sciences (Qgmin this paper we are going to deepen
our knowledge on some issues related to the usabflintranet applications and consider the
possibilities for improving the user experience (U¥hen using the intranet. As an example
case we are using the student intranet at Oulu Usityeof Applied Sciences but the
principles can be generalized also to other kindrgéanizations, e.g. to SME companies.

Typical feature for intranet applications is thestvamount of information stored in it.
Student intranet has a lot of different kind of ngseStudents from various disciplines have
different needs and there are nowadays many maay §orms besides regular daytime
studies, such as online studies and differentstatly forms are also common. Online studies
are very tightly scheduled and require correct-tiea¢ information to be easily found from
the intranet. Intranet must serve all students veglardless of the study form, place or time.
This paper considers a mobile version and a newtaleversion of the student intranet.

Framework for the paper is user-oriented desigiege® called contextual design [1]. The
process includes various phases starting from ugerviews, making observations and
interpretation. Brainstorming kind of working metisoare used to generate features of the
new intranet which is then documented on an affidiagram. Based on these visioning
phases and a storyboard a paper prototype foraheuser interface is created. Focus on the
development is to fulfil the needs of the intramsers by introducing user-centric design
methods.

2 Interviews and interpretation

The design of a new user interface for the intragedtarted by an analysis of the user-
experience (UX). The application is given to a ugmers) for evaluation. The responses of
the user are monitored and the feedback is recotdselt opinions on the functions and
details are asked for and recorded. The goal seéoand understand the functionality of the
intranet and especially the possible problems amldrés to operate it. These contextual
interviews should be done with several users franmowus user categories.

2.1 Contextual interviews

First one person who has experience in intranets asked to test the existing student
intranet. He gave some spontaneous opinions imemview that lasted abt. 15 minutes.
Some predefined questions were used to stimulatgisbassion.

General view on the intranet

“The first impression is that the user interfacek®alear to use. The issues are well
grouped and the necessary links are well presemteglaction bar at the top of the page fits
for the purpose. The profile of the user is well 8ho The entity gives rather positive
impression.”

The structure and visual-aesthetic appearance

“The layout of the front page looks good. The bladtribution could perhaps be divided
into two columns. It might make it easier for theeuto find what he needs. The structure
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looks anyhow quite well functional and there is need to start digging out for the
information. The color appearance looks discrebe €olors are coming nicely “out”, they
are not too strong and they support the readalahty making observations. The green color
is relaxing and the orange is a good contrast. UR®e interface is at the same time relaxing
and attracts attention.”

Needs for development

“Even though the page gives more positive feellantnegative, there are still things to be
improved. The most important thing is the big antaeminformation. From a big amount of
information it is hard to find what you are lookirfigr. | think that at the right hand side
column the items could be categorized and presdotexkample by visual buttons. Generally
there could be more pictures on the page througbhathe user could find instructions of use
given by short videos. For the learning delta aafisvindow structure would be good.”

2.2 Interpretation

Based on the observations and notes from the ietesva summary for the development
of the new user interface is drawn. The intervieaxseals the key issues and insights of the
present application. On top of these the interpigetaof the user experience leads to the goals
for the development of the new user interface. &using on the solving of the problems of
the present application a new and user-friendhairgt can be created.

2.2.1 Why user interface needs to be improved?

Besides of the many good features of the preseraniet the vast amount of information
on the front page was revealed in the interviews Big amount of material on the front page
makes somewhat disorganized feeling even thougmtbamation is rather well categorized.
On top of this there are plenty of functions whégk not needed by some users. This could be
made better by allowing the users to assimilatgotigee contents according their needs.

According to the “Mobile first” principle [2], th@pplication is designed for the small
mobile screen and adapts from that onto largeressravhen they are used. The present
intranet is not yet “Mobile first”. The major caue the development need is the big amount
of information. By reducing it and allowing the use make personal assimilations, this flaw
can be corrected. At the same time the user-odedesign is better achieved. Also the
human-computer interaction (HCI) could be improwsdimplementing “mobile” features
like text messages or sound “beeps” when imporiiormation is published on intranet.
Similarly the teacher’'s messages for the onlindestts could be given as text messages and
sound alarms. Generally the real time requiremants the online interaction have become
more important and should be strongly emphasizeti@new system.

2.2.2 The development goals

The goals for the new development process musethé-ar the new student intranet those
are to set the amount of contents on a page tgha kevel, improving the possibility for
personal assimilation, improving the use by moldlevices, improving the real time
interaction, and as a whole making the system raeee friendly. The user interface should
give an overall positive impression. The items stida¢ grouped logically, so that it will be

81



12th IWKM 2017, 12 — 13 October 2017, Tdien Slovakia

easy for the user to find what he needs by utilizingect categories. The layout should be
clear both with the smallest mobiles and the lardesk top screens.

The personal adaptation enables individual way sd. urhe user may select the most
suitable functions based on his study profile (dayine- or open university student, and the
field of study). Also services like lunch menus aades announcements can be switched on
or off. The goal here is to please the user by gnpwhat the intranet wants to serve the user
individually.

According to the “Mobile first” principle the newterface will be simple and easy to use.
On the smallest mobile (phone) devices only thetnmogortant items (selectable) are shown.
On a middle size screen (laptop) it will be possibd include more options, however
maintaining the information clarity.

Improving the interaction is aimed at turning th&anet into a system which serves better
the various study needs. Real time interaction eetnwser groups (students, teachers, student
services and other staff) is supported. Old infdiomashould be deleted and real time
information on all changes, such as cancellatibmg and location changes etc. is supported.

3 Affinity diagram

Affinity diagram is a tool to organize all ideasimad through user interviews and
brainstorming sessions. ldeas, problems and pessdiltions can be collected into a visual
form within logical homogeneous groups. The goaltled affinity diagram is to create a
limited number of consolidated groups of items #rar relations with each other which will
be helpful in understanding the problems and selgthe solutions. The method can be used
together with brainstorming kind of processes wheweloping user interfaces and whole
applications. [1], [3]

The affinity diagram created for the new studemtaimet is shown on Figure 1. It shows
widely different kind of matters related to the newranet. This intranet is strongly aimed at
the service of the students because the staff tsaswn intranet user interface. For the
students the most important matters are the caefated items and the real time messages
like cancellations and announcements. For the stadéhe new intranet will be an
information platform which delivers correct and Iréene information. Interaction services
must be improved because the education is changorg and more out of the traditional
lecture rooms. Instead there will be more onlingdigts and studies based on connective
learning. In connectionism [4] the studying is pblesat the working places and real time
communication is necessary.
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Fig. 1 Affinity diagram for the mobile student intranet
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4 Story board

A story board is a cartoon type of presentationuélbow new product can be used. Story
board is created on and follows the findings doneuser interviews and interpretation. It
shows the user in different phases of using the m@duct. Different viewpoints of the use
can also be presented. [5]. Story board on figusbows one example of the use of the new
intranet.

Do we have Was it C++0
online lectyre wedish

anguage?

Information
flows welll €

Messaae:
Here onithe Lecture

starts'in'10
minutes.

Same messal
is also on(Oiv:
desktop.

Fig. 2 Story board example for new student intranet

5 Paper mock-up

Three paper mock-ups were done and tested, anid fauind were corrected. In the first
version (fig. 3) there was no online messages l@adatyout was still not good.
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&

Fig. 3Mobile intranet ver. 1.0

In the second version few elements were relocateblithe Oamk top menu and message
window were added.

V 48 07S3

MESSAGE: Programming course online lecture
starts in10 minutes

OK

Fig. 4 Mobile intranet ver. 1.1
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In the last version some more space was made dreetlier functions by relocating the
Oamk menu. There are two drop-down menus on tim frage.

v 4 % 0753

DULUN AVMATTINO RETANOULY —

MESSAGE: Programming online lecture startsin 10 min.

HTTP://funet
OK

Fig. 5 Mobile intranet ver. 1.2

In the desktop version of the intranet the mostartgnt aspects have been communication
services and selecting/limiting functions on thenfrpage. The communication must be real
time and two-way. The restriction of the functiosikility needs to be personal based on the
students study field and own wishes. The wholetfpage must be visible without scrolling.
Only one paper mock-up version is provided fordesktop user interface in figure 6.
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o 9
/ \
[ \
AC ) | Schedule |
Y
7 ™ R
/ \“ // \
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W S i
IT-s |

Write... | Send

Fig. 6 Desktop intranet ver. 1.0

5.1 Flow chart model

The front page of the user interface has only tlestrimportant services for the student.
The student intranet must however contain alsorathely related information and therefore
a lot of information is provided on lower level gag Figure 7 shows a flow chart of the
actions on front page menu. Mobile user interfag@stain only the necessary information.
Copious text elements have been avoided.
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>

Fig. 7 Flow chart of the menu actions

6 Site map for the entire intranet

As the final step the site map for the entire netrenet application is created. It shows the
structure of the new intranet through service aaiieg shown as square boxes and their
services shown as ovals.
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Fig. 8 Site map for the new intranet
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7 Summary and conclusions

The paper gave a summation about the design préaegsproving an existing intranet
application for university students as users. Tle¢hod for the design work was user-oriented
design method called contextual design. The aim twgwesent a better alternative for the
existing intranet. Contextual interviews and intetption gave new insight for the design.
Based on the information gained through these fanitgfdiagram was created. The affinity
diagram presented the features of the new intr&tetyboard was used as an experimental
method to demonstrate new features of the intraret. development versions of the new
mobile user interface were given as paper mock-Apsexample flow chart for one menu
action was also shown. Finally, an example flowrck@ one menu action and site map for
the new mobile intranet is given.

When designing something new, it is important te ge present user needs and also the
potential user needs in the future. In the futime students own responsibility on his study
attainments will be increased, i.e. so-called stifly will be increasing. The studying will
move more and more online and out from the lectomans. Therefore the materials and
applications used for studying must be easily agbks and supporting real time service.
Announcements and interaction must happen herenand These are especially important
for the mobile versions of the intranet. User-frilemess incudes that the user can tailor the
interface according his needs and wishes. Pergamgican improve the usability and have a
positive effect to the study results.

For the mobile phones a challenge is created bysthall size of the screen. Many
functions from the desktop version has to be laftand only the most important things can
find a place on the front page. This is difficukdause it is very typical for the intranet
applications to have a vast amount of informatind functions. For the mobile user interface
the functions were restricted to the minimum.
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Internal Audit Assignment in the area of Enterprise
Knowledge Management

VLADIMIR PETRIK
Vysoka Skola manaZzmentu, Bratislava, Slovakia

Abstract: The article deals with the steps, objectives aindgss of internal audit
assignment of enterprise knowledge managemenganaation. The objective of
the article is to propose a model of internal aadgignment in an organization
based on the International Professional Practiceasé&work (IPPF) published by
the Institute of Internal Auditors and implemenbit an assignment focused on
enterprise knowledge management. Besides the gra¢esternal audit mission,
the article proposes the main risks connected t® dhterprise knowledge
management and possible ways how to test these asksell as verification of
risk management and the internal control systethigarea.

Keywords: Enterprise; Internal Audit; Knowledge Managem@&tisks.

1 Introduction

Every business activity is connected with some riskere are various types of risks which
organizations are currently facing, e.g. strategilq operational risk, financial risk, compliance
risk or reputational risk (Simak, 2006). Due to amigational changes in the global business
environment in the last century and the recentwgian in corporate governance, the internal
auditing profession has evolved gradually with gregress of management and corporate
governance. In the scope of internal audit, thezéapics such as an organization's governance,
risk management and internal control system, bigrmal audit frequently focuses also on
efficiency and effectiveness of operations and danpe with laws (Dveécek, 2003).

Organizations are not independent and isolatedestgopn the market and they are strongly
influenced by current trends in global economy. Thkated literature (KuzmiSin, 2010;
Marthinsen, 2016) states that in the current maskasation, organizations are under a lot of
pressure of competition. The economic environmentturbulent and the economic
development is unstable. Despite this, there aneesmovements which bring a change of
business paradigm: globalization and digitalizatidoday, as it was stated by Friedman
(2005), because of globalization, the world migdgra small and “flat” in several ways. Despite
the fact that some of the globalization impacts hhigreate such a perception, the global
business environment is definitely more complexjaigic and competitive and permanently
creates new challenges for organizations (Petrikegllia&ikova, 2016). Digitalization affects
organizations on various levels. Today, compansg®ure and store tremendous amounts of
information about every aspect of their businessirtcustomers, partners, vendors, markets,
and more. But with the rise in the quantity of imf@tion, there is corresponding decrease in
its quality - a problem businesses recognize aadvarking feverishly to solve (Loshin, 2001,
p. 28).

With the development and evolution of enterprise vkiedge management, a new
connection to risk environment and risk managenoérnbhe company appears. It makes the
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enterprise knowledge management an ideal candiolabeing the subject of an internal audit
assignment to ensure its effectivity and well-bagahigsks.

2 Theoretical Background

In this section, the introductory and topic-relevarformation will be defined, such as
internal audit, its definition and process and gnise knowledge management.

2.1 Internal Audit

According to the definition of Internal Auditing ithe [IA's International Professional
Practices Framework (IPPF), internal auditing ia fadependent, objective assurance and
consulting activity designed to add value and impran organization's operations. It helps an
organization accomplish its objectives by bringiagsystematic, disciplined approach to
evaluate and improve the effectiveness of risk gameent, control and governance processes.”

Performed by professionals with in-depth understanof the business culture, systems,
and processes, the internal audit activity providesurance that internal control in place is
adequate to mitigate the risks, governance prosesse effective and efficient, and
organizational goals and objectives are met. Thepesand focus of internal audit in an
organization might be comprehensibly characteriagdhe following activities: evaluating
emerging technologies, analysing opportunities,memeng global issues, assessing risks,
control, ethics, quality, economy, and efficienSuch diversity gives internal auditors a broad
perspective of the organization. And that, in tumakes internal auditors a valuable resource
to the executive management and boards of dire@toeccomplishing overall goals and
objectives, as well as in strengthening internalckhand organizational governance (The
Institute of Internal Auditors, 2017).

There is not any unalterable audit process schiéweries from organization to organization
depending on its own governance. Steps of perf@mmaudit assignment might be generally
defined as follows, in line with the 11A's Interinatal Professional Practices Framework (2017)
and other sources, such as the Chartered Instititéeonal Auditors (2014):

» Establishing the planned scope of the audit assguirit is very often based on the
regular audit planor the decision to perform an audit assignmetiesresult of a
management request.

» Conducting of interviews, meetings with the auditegether with the request for
introductory data to gain deeper understanding®fidited area. There are various
sources of information.

« Based on the previous stages, specification dinlaéscope of the audit assignment,
together with identification of the area to verilyring audit. There is one goal: focus
on the most significant risks related to the autlgeea.

* Performing audit fieldwork — so-called testing ormifteation phase. There are
various activities performed in this phase in otdesbtain audit evidence-and-results
about audited risks and controls:

o Discussion and observation of monitoring controlie aim is to determine
that the controls used by the management ensuratghe risk management

93



12th IWKM 2017, 12 — 13 October 2017, Tdien Slovakia

framework is working are designed to achieve thigctive and to show that
they are working as designed.

o Individual audit testing of pre-defined issues €3é activities may also be
required to provide extra evidence that resporsé&sy risks.

o Conclusions on the internal control system and msihagement processes
covered by the assignment.

o Fieldwork encompasses all the efforts of the inteanditor to accumulate,
classify, and appraise information so as to en#ideauditor to form an
opinion and to make any needed recommendationsifanovement.

* Reporting and feedback (drafting of an audit repmyhfirmation by the auditee and
a final audit report).

2.2 Enterprise Knowledge Management

To be able to conduct an audit assignment on trermrge knowledge management in an
organization, we must identify the assignment prigpencluding its various features in theory
and practice.

According to Girard (2015), the knowledge managen(leateinafter referred to as “KM”)
is the process of creating, sharing, using and giagahe knowledge and information of an
organisation. It adds value to achieving the orzgtion’s objectives by multidisciplinary use
of the knowledge. The concept of knowledge managémeght be considered as new, as only
two decades old. It was introduced and then estadali by Nonaka in the 1990s (Nonaka,
1994), mainly by the process of knowledge trandféi. refers to identifying and leveraging
the collective knowledge in an organization (Krog898). KM systems refer to a “class of
information systems applied to managing organinaficknowledge, and are developed to
support and enhance the organizational processkafledge creation, storage, retrieval,
transfer, and application, mainly at organizatiqealporate) workplaces” (Baréo, et. al, 2017,
p. 735). The practical implementation of KM veryesf has a form of Knowledge Management
Systems (hereinafter referred to as “KMS”). Ruzimirijevic (2014, p. 1) stated that "A
knowledge management system (KMS) is a system pmlyang and using knowledge
management principles." This system consists of gg®es of knowledge creation and its
transmission - knowledge transfer. By Benoit, et(2011) the KMS is collection of three
subsystems:

* People interactions;
» Technology acting;
» Organizational structures.

Loshin (2001) identifies that data are some of rtiwst important aspects of KMS in an
organization. He proposes an easily adaptable melibgyl for defining, measuring, and
improving data quality. In the current era of “loigta”, he requires understanding of the value
of data quality; then he proceeds to outlining afadquality rules and domain-and-mapping-
based approaches to consolidating enterprise kgwle

In the current literature, the merger of risks, colstand internal audit with knowledge
management is not very common. In her article,ikDimitrijevic (2014) dealt-in-her-article
with the issues of risk management and knowledgeagement as the integral elements of
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business management. Besides that, there are saniticies on the relationship of knowledge
management and audit, e.g. Lauer and Tanniru (200hp deal with the knowledge

management audit, or Rodgers, Mubako and Hall (RO@ho focus on the knowledge

management in audit engagement planning.

In the following text, the article will focus ondhnternal audit assignment of knowledge
management and the knowledge management systérm @nterprise.

3 Methodology

The objective of the article is to propose the gaineodel of internal audit assignment in
organization based on The International ProfessPractices Framework (IPPF) published by
The Institute of Internal Auditors and implementom assignment focused on enterprise
knowledge management.

The processing of the article was divided into ehparts. First part was focused on the
synthesis of the existing knowledge in the contexarticle’s topic. To suggest the general
model of internal audit assignment of enterprisevledge management in organization, the
literature review was created. Methods of summamgnthesis and analogy were used.
Literature review stated the basic theoretical bamlind and assumptions for further work.
Results of first part are summarized in chaptef th® article.

Second phase focused on the empirical researcbrder to test validity of qualitative
research approach in the article, the triangulatbmlata sources was applied through the
convergence of information from different sourcése methods of qualitative research were
chosen: observation, semi-structured interviews doaiments analysis (see following Fig.
1). Triangulation refers to the use of multiple huets or data sources in qualitative research to
develop a comprehensive understanding of phenoniatto(, 2001; Hendl, 2016).

QualitativeResearct\pproach

» Analysisof documentgrules, procedures, internal methodology) connected to
Enterprise Knowledge Management in companies.

» Observation of processes in Enterprise Knowledge Management in companies
» Semi-structured interviews with a determined sample of managers.

Fig. 1 Qualitative Research Methodology
Source: Author, 2017

In order to characterize general model of inteenalit assignment of enterprise knowledge
management, the chosen methods were applied indifferent companies. As the article
includes business-sensitive information about m#kmprocesses, the companies remained
anonymous. Their characteristics were following:

e Company A: Privately held consumer financing compattive in Slovakia,
considered as a medium enterprise according togebhmmendation 2003/361.

« Company B: Privately held provider of internet ceation and related IT services in
Slovakia considered as a medium enterprise accoringU recommendation
2003/361.
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There were 6 semi-structured interviews in totathwinanagers directly or indirectly
connected to the Enterprise Knowledge Managememith-managers governing Enterprise
Knowledge Management, but also with others whdlagenain and the most frequent users of
Enterprise Knowledge Management. There were varfasesses considered, mainly in
connection to IT systems, general function, peextivisks, implemented controls and
involvement of human factor. Author was grantechweitcess to some internal documentation.

In the third phase, the results of the researcle wynthetized and interpreted. Results and
statements were obtained by the deduction methuidd Phase also defined asset of article
for theory and practice.

4 Results and Discussion

Based on the information presented in previous tengpthe goal of the audit assignment of
enterprise knowledge management in organizatiopraposed as following: The goal of
internal audit assignment of organization’s enisgoknowledge management is to provide an
independent and objective assurance that risk mamageinternal control system and controls
together with strategic and day-to-day operatiohenterprise knowledge management add
value and help an organization to accomplish ijeatlves.

Internal auditor must be able to set limits to wisand what is not in the scope of the audit
assignment. In case of KM, perhaps the followinfiniteon provides boundaries of steering so
wide issue such as KM: “Knowledge management iseigline that promotes an integrated
approach to identifying, capturing, evaluatingriesing, and sharing all of an enterprise's
information assets. These assets may include daspdocuments, policies, procedures, and
previously un-captured expertise and experiendedividual workers.” (Koenig, 2012).

The conducted empirical research in case of twopzones described in chapter 3 indicated
that audit assignment should focus on several ameamtext of risk management, governance
and effectivity/efficiency. Audit assignment woukhuire a multidiscipline approach, because
KM itself is a “multidiscipline approach to achieg organizational objectives by making best
use of knowledge” (AS5037, 2003, p. 7).

Gained results were compared and enriched by sesthier authors, e.g. Benoit, Bernard
and Carlos (2011), Fehér (2002), and Jamieson aadd-(2003).

Key identified risks and issues for audit fieldwankd testing are following, together with
additional specifications:

* Fraud risk consideration — are there any expercrfceuds connected to the
knowledge management in company? Are fraud scenataveloped? Is fraud
prevention in place? Are fraud red flags of knowledtealing available?

* Access Rights — are there any controls for reg@aiew of access rights to KMS?
What are the rules for passwords and logins? lisigcin KMS traceable? The
testing should focus also on verification whetlmnfer employees and transferred
employees do not have access rights to KMS and ottportant IT systems.

 Data Quality — are there any controls over dataliyudo ensure that data
management risks are identified and addressethald data” defined and searched?
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Data ownership and business requirements - eriBatedata responsibilities for
business rules description are reasonably assemeg@erformed

People — are for employees directly involved in Kk KMS set any (and correct)
Key Performance Indicators and Key Risk Indicatdks@ training plans correctly
set (both for users and for involved employees)?

Governance — is there adequate and well-knowneglyategarding KM in a
company? Is it based on the internal documentadioth involvement of higher
management? Is there sharing of information andlootative culture (in the context
of “need to know” concept).

Evaluate the availability of information, navigatiamd searching of knowledge.
How accurate is the searching for information?

Data - data warehousing, data mining, and knowlegmovery

Is the user support effective? Are complaints aadommendations of users
reviewed?

Assess the trust in the KMS and in information/dayausers. Also focus on the
management of user perception of the usefulnekd/of

Assess the electronic (digital) knowledge databpbkgsical security, possibility of
data loss (viruses, system crashes, insufficieok-b@s, and hackers), overload,
interface problems, etc.

Evaluate maintenance activities — frequency, adggaad competency.

Are there any controls within KM and KMS functioA®Pe they need, effective and
correctly designed? Do they cover main risks?

5 Conclusions

“Knowledge management is the focus of agile orgations and research has shown that an
organization's competitive advantage is directfgeed by its ability to create, identify, share,
and apply knowledge” (Alavi & Leidner, 2001; Rodge2016; Rogers, Mubako, Hall, 2017).

On one hand, there is no doubt that enterprise letdge management and knowledge
management system play and will play a significesie in ensuring productivity and
competitiveness of organization. On the other hhlke any other activities of the organization,
it might be a source of some risks with variousatulity and impact. Internal audit is able to
address these risks and review the efficiency ofldedge management in organization.

There were various risk categories identified faeptial audit assignment. The main results
might be defined as data quality, knowledge stgahmaintenance, trust and user experience of
knowledge database.
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Abstract: This paper examines knowledge management, whighvigy to nurture
job satisfaction and examine how knowledge managenan increase individual
employees’ job satisfaction. We propose a theaktinodel concerning the
connections between five facets of knowledge managernd job satisfaction.
Existence of knowledge management processes irs evarking environment is
significantly linked with high job satisfaction. Rtecal implications of knowledge
management has strong impact on employee satisfaend therefore, managers
should implement knowledge management activitiéisair organizations, not only
for the sake of improving workers’ performance &lso for improving their well-
being at work.

Keywords: Knowledge management; Job satisfaction; Orgaizati

1 Introduction

The most important means of production are intdegibhe knowledge-based view puts a
great emphasis on human capital — skills, knowlgedgmpetences, attitudes and motivation of
people working for an organisation and the way thay use these skills for the benefit of the
organisation (Schultz, 1961; Crook et al., 2011pwdver, as human intelligence is tacit,
embedded and at least partially individual, it aarime simply “captured and codified”, which
makes its management problematic. It is necessarguggest that the management of
knowledge is usually connected to creating, praoygdienergising and supporting suitable
knowledge environments within an organisation. Klealge management is about how to
motivate and enable knowledgeable individuals t® aisd share their knowledge and create
new knowledge. The authors examine if and how kedgé management can be used to
promote employeejeb satisfaction. They also sugpasknowledge management can nurture
job satisfaction and, in so doing, foster high oigational performance. Several studies have
demonstrated that job satisfaction, which is themxto which an employee feels positively or
negatively towards his/her job (Locke, 1976; Oddnale 1990; Spector, 1997), influences
employee motivation, organisational commitment,, ariimately, the quantity and quality of
performance (Petty et al., 1984; Bolon, 1997; Sped997; Judge et al., 2001). Factors that
support job satisfaction have been studied extelysigad the validated antecedents include,
for example, job design, skill variety and role agoitty. However, knowledge management
issues have not yet been included among the mamiard influencing factors. Although job
satisfaction is the most researched topic in the dieorganisational behaviour (Spector, 1997;
Appelbaum et al.,, 2000), it has only rarely beemprapched from a knowledge-based
perspective. We hawganised the paper into 6 parts. In first partpresented a model of the
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connections between knowledge management and fisfkaséion. We devoted the second part
to five discussed facets of knowledge managemeanivledge acquisition, knowledge sharing,
knowledge creation, knowledge codification and krealgke retention. We formulated some
hypotheses that concern the impact of knowledge genant on job satisfaction. After that,
we tested them empirically by analysing a survetp dat of 411 observations, collected from
the employees of a Slovak municipal organisatior.aialysed the data by structural equation
modelling, using the partial least squares packagxamine connections between the study
variables. Finally, we presented the results wifflection to theoretical and practical
implications discussed.

2 Theoretical background

In the second chapter, we brought ideas and disduthe nature of job satisfaction and
knowledge management practices. Then we createaireework of the research model and
formulated hypotheses concerning the impact of kedge management practices on job
satisfaction.

2.1 Job satisfaction

Spector (1994) defined job satisfaction as thergxie which people like (satisfaction) or
dislike (dissatisfaction) their jobs. The meaningaif satisfaction varies from the feelings a
worker has about his/her job (Smith et al., 1969an effective reaction to a job, which results
from the incumbent’'s comparison of actual outcoméhl those that are desired” (Cranny et
al., 1992). Lockd1969) stressed that the job satisfaction has alep defined as “a function
of the perceived relationship between what one sveiom one’s job and what one perceives it
as offering” and as the extent to which an empldgsts positively or negatively towards
his/her job (Odom et al., 1990; Locke, 1976). Térent job satisfaction is close to the concept
of employee well-being. According to Grant et &0@7, p. 52), employee well-being is the
overall quality of an employee’s experience ancciaming at work. The definition includes
three dimensions of well-being: psychological, ptglsand social. Well-being is a critical
factor in both individual and organisational penfiance. The impact of poor well-being is
reflected in under-performance, absenteeism, piesentsick leave and turnover. Job
satisfaction also relates to the discussion of vatibn (Vroom, 1964; Hertzberg et al., 1959;
Maslow, 1954), where the source of job satisfactan be connected especially to social
belonging, self-esteem and self-actualisation,hat top of Maslow’s hierarchy of needs
(Maslow, 1954). Vroom’s (1964) expectancy theorpditheses the situation with personality
variables that in combination enhance job satisfacExpectancies are based on the worker’s
belief that effort will lead to strong performanegjich will, in turn, lead to reward. Another
concept closely related to job satisfaction is argational commitment, which can be defined
as attachment to the organisation, characterisedtégtion to remain in it, identification with
the values and goals of the organisation and witiess to exert extra effort on its behalf (Porter
et al., 1974). Commitment binds an individual to aganisation and thereby reduces the
likelihood of turnover (Meyer et al., 2004). It hesen demonstrated that job satisfaction
strongly impacts organisational commitment (Bol@897). Job (dis)satisfaction is usually
defined as a negative or positive judgement regguaie’s job situation (Weiss & Cropanzano,
1996). According to Blum and Naylor (1968; Gustaim@ & Endriulaitiené, 2009), job
satisfaction is general attitude among workers ciimcorporates their feelings about wages
and working conditions, control mechanisms, proomtielated to the job, social relations at
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work, recognition of talent and other similar vates, personal characteristics and group
relations outside work. Employee’s performance détermined by their competency,
motivation and organizational support. This lasimpact on the factors that contributes to
job satisfaction rate. Employee’s job satisfectdetermines the number of objective and
subjective factors (Kozelova, 2016). Job satigfacis an accumulation of sentiments related
to the job being performed. If people believe thair value is appreciated within the job, they
develop a positive attitude towards it and expeegesatisfaction (McCormick & Tiffin, 1974).

It is possible to increase job satisfaction by engurfair and satisfactory performance
appraisals, reward systems and benefits. Accordingerzberg (1968), the opposite of job
satisfaction is not dissatisfaction, but rathermapte lack of satisfaction. Many studies have
argued that an individual will stay when a job aisying, but will leave a dissatisfying job
(Judge et al., 2005; Locke & Latham, 2002). IndnEvans (1995) note that the characteristics
of work content—such as routinisation, autonomy rael conflict — and the work environment
— such as leadership, supervisory relations antitjgetion — all relate to job satisfaction. Job
satisfaction has been widely studied in connectvih various organisational and individual
characteristics including organisational commitme(@urrivan, 1999), performance,
organisational culture (Lund, 2003) and age/gendewever, very few existing studies have
related knowledge management to job satisfactiee & Chang, 2007; Koseoglu et al., 2010;
Almahamid et al., 2010; Singh & Sharma, 2011). Kmsl of approach seems to be quite new.

2.2 Knowledge management practices

Knowledge management refers to identifying andragg the collective knowledge in an
organisation to help the organisation compete (¥ongh, 1998). Generally speaking,
knowledge management consists of knowledge prosé¢sseh as knowledge creation, sharing,
acquisition, transfer and application) togethehwifrastructures, capabilities and management
activities that support and enhance the knowledgegsses (Lee & Choi, 2003).

The literature on knowledge management includegraé\categorisations, practices and
activities. For example, Nonaka & Takeuchi (1998)d knowledge management practices
into knowledge creation, incorporation and dissetiona Demarest (1997) proposes four
knowledge management processes: knowledge construetmbodiment, dissemination and
use. Alavi & Leidner (2001) discuss knowledge dmgt knowledge storage/retrieval,
knowledge transfer and knowledge application. Imsthe literature typically identifies four
to six interrelated knowledge processes that actkozy (Nonaka & Takeuchi, 1995; Demarest,
1997; Alavi & Leidner, 2001). Similarly to theseews, knowledge management processes can
be divided into five main types: knowledge acquosif knowledge sharing, knowledge
creation, knowledge codification and knowledge meta.

Knowledge acquisition stands for organisationatficas aimed at collecting information
from extra-organisational sources (Cohen & Levihth890; Zahra & George, 2002; Darroch,
2005). External networks and collaborative arrang@sare important sources of knowledge
for all types of organisation. Customers form apeesally important group from whom
knowledge should be acquired if the organisationioissucceed. For example, customer
feedback systems, data mining, business intelligegnad collaboration with partners and
research institutions are typical of highly develbaowledge acquisition practices.

Tacit knowledge is embedded in human experiencels slyared in social interaction.
Although some tacit knowledge may be codified, mwdhremain tacit. The only way to share
it is in face-to-face interaction (Nonaka & Takeycd®95); knowledge sharing is the key for
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managing tacit knowledge. Therefore, organisatgimsuld also encourage frequent face-to-
face communication and creation of shared learexpgeriences, as well as build a knowledge-
sharing culture (Nonaka & Takeuchi, 1995; Stahlé&s&nroos, 2000; Carpenter & Rudge,
2003; Dalkir, 2005). Knowledge-sharing activitiesiclude informal communication,
brainstorming sessions, mentoring and coachingug=dt al., 2000).

Knowledge creation refers to the organisation’ditglio develop new and useful ideas and
solutions regarding various aspects of organisatiactivities, from products and technological
processes to managerial practices. Knowledge oreatia key factor in enabling sustained
performance in turbulent environments (Teece et 1897; Eisenhardt & Martin, 2000).
Knowledge is created when an organisation and @sbers learn and innovate. Knowledge-
creating organisations arrange for the developmantpotential and self-transcending
knowledge to cultivate radically new insights (Schar, 2001) and promote innovation and
idea development at all levels of the organisation.

To allow for the re-use and integration of knowledds codification and storage is also
important. Knowledge codification consists of aitids needed to codify tacit knowledge into
an explicit form, to store documented knowledge &mdorovide up-to-date documented
knowledge to others in the organisation (Filiusakt 2000). It is based on availability of
appropriate communication and information technplmgpls, platforms and systems, together
with the related employee skills and motivationuse them to make employee knowledge
explicit and to codify and store it for use in compasystems and documents. Ideally,
employees should be equipped with information teldgytools and platforms that facilitate
the effective codification and storing of explikitowledge in databases and manuals, as well
as the search and transfer of this knowledge.

Finally, knowledge retention refers to activitietated to managing personnel turnover and
the associated loss of expert knowledge — a keyesfic resource. Expert knowledge can be
lost when employees leave the organisation forreason or another. As baby boomers retire,
attracting and maintaining the best employees lmattome an even more pressing challenge
with regards to knowledge retention.

2.3 Knowledge management as a means of improving jobsearch model

Job satisfaction is one of the most researchedgadpi organisational behaviour literature
and has been actively studied since the 1930spiidrequisites for high job satisfaction have
been widely studied, and the validated antecedectade, for example, job design, skill
variety and role ambiguity (Glisson & Durick, 1988)evertheless, knowledge management
issues have not yet been included among the mangajidfaction factors to be examined. In
general, it seems that knowledge management literdtas only rarely addressed the impact
that knowledge management can have on “soft” perdoice issues, such as job satisfaction.

In the literature review, the authors found onlurf@revious papers that had explored the
relationship between knowledge management and gemlob satisfaction (Koseoglu et al.,
2010; Almahamid et al., 2010; Lee & Chang, 200hg8i& Sharma, 2010). Lee & Chang
(2007) examined the relationship between employae $atisfaction and knowledge
management in an electric wire and cable group anwan. The results of their study
demonstrate a mutually positive correlation betwgeh satisfaction and knowledge
management. Singh & Sharma’s (2011) research miah telecommunication industries also
showed a positive association between knowledgeageanent and employee job satisfaction.
Almahamid et al. (2010) focused more closely onithpact of knowledge sharing on job
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satisfaction in a sample of 160 employees in Jor@laair study demonstrated that knowledge-
sharing practices significantly impact employeedj patisfaction. However, Koseoglu et al.
(2010), who examined the relationship between kadgé management (knowledge sharing
and knowledge transfer) and job satisfaction ambidy luxury hotel employees in Turkey,
failed to find a connection between knowledge mameage and job satisfaction. In sum, it can
be stated that existing research evidence on tagomship of knowledge management and job
satisfaction is rather scant and inconclusive.

According to psychological expectancy-based jobgetheory (Hackman & Lawler, 1971,
Hackman & Oldham, 1975), particular task attributead to an individual sense of
meaningfulness, responsibility and knowledge ofultss which, in turn, promote job
satisfaction, as well as work motivation, performaiand effectiveness (Hackman, 1977). In
the current knowledge era, knowledge managementepses constitute such contextual
features of the work environment, which can entiicl job and increase job satisfaction
(Mohrman, 2003; Morgeson & Humphrey, 2006). Knowjedmanagement processes in
organisations help workers in knowledge-intensivavirenments to establish shared
understanding and derive value from knowledge (Mwr et al., 2002). More specifically,
knowledge acquisition improves job satisfactionduese it involves access to new knowledge
that improves efficiency in carrying out one’s tasknowledge codification also helps people
find the information and informants they need togaut their tasks in a timely and effective
manner. Knowledge-creation processes, on the b, enable individuals to participate in
planning and designing of activities and to utiltbeir creativity. Knowledge sharing also
relates to social needs of individuals. Knowledggemtion increases the sense of recognition
and appreciation of the employee, as it is basettongnising the value of the individual’s
expert knowledge. In sum, the authors suggesetinaloyees will be more satisfied with their
jobs to the extent that they experience knowledgmagement processes in their working
environment. This argument can be divided into fivere specific hypotheses:

H1. Knowledge acquisition will be positively assateid with job satisfaction.
H2. Knowledge sharing will be positively associabgth job satisfaction.

H3. Knowledge creation will be positively assocthtéth job satisfaction.
H4. Knowledge codification will be positively assated with job satisfaction.
H5. Knowledge retention will be positively assoetatvith job satisfaction.

The research model is depicted in Figure 1. The mpapgues that the five facets of
knowledge management — knowledge acquisition, kedgé creation, knowledge sharing,
knowledge codification and knowledge retention -priave the likelihood of employee job
satisfaction. Job satisfaction, in turn, is relaiedigh performance at both the individual and
organisational levels. The rest of this paper cotrages on the relationship between knowledge
management and satisfaction. Following the widegeamf previous research on the
consequences of job satisfaction (Cranny et a®2;19udge et al., 2001; Springer, 2001; Shaikh
et al., 2012), this paper assumes that thereas@ection between satisfaction and performance,
although this assumption is not tested empirically.
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3 Methods

3.1 Sample and data collection

The research data were collected from employees nrunicipal organisation located in
southeastern Slovakia using a Web-based questionnairethis public governmental
organisation, responses were acquired from 41lonegmts, representing the five functional
sectors of the organisation: administration; soarad health services; education and culture;

work, entrepreneurship and business services;entthical and environmental services. The
respondents were categorised as follows:

253 (61 per cent) were general employees;

78 (19 per cent) were experts;

47 (12 per cent) were supervisors;

26 (6 per cent) were unit directors; and

7 (2 per cent) belonged to the top managemenipgobthe organisation.

With regards to gender, 314 (76.5 per cent) warefe and 97 (23.5 per cent) were male.
We present the research model in Fig. 1.

Knowledge creation H1
_ H2
Knowledge sharing
H3
Knowledge codification Job satisfaction
H4
Knowledge acquisition H5

Knowledge retention

Fig. 1 The research model

3.2 Measurement
3.2.1 Knowledge management practices

Knowledge management practices were measured hygesle respondents to answer a set
of questions on a scale from 1 to 7 (1 totally gisa, 7 totally agree). The questions were
drawn from the Organisational Renewal Capabilityelmery survey (Kianto, 2008). The scale
for knowledge acquisition examined the importance #uency of knowledge acquired from
extra-organisational sources, whereas the scal&rfowledge sharing addressed horizontal
knowledge flows inside the organisation. Questionsknowledge creation looked at the
frequency and basis of new idea development iremdifft groups of activities. Questions on
knowledge codification identified the amount ofrafge and documentation and the scope of
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knowledge repositories. Knowledge retention adaémdte continuity and preservation of
knowledge within the organisation.

3.2.2 Job satisfaction

To measure job satisfaction, the authors used eedtltem composite. Typically, job
satisfaction measures focus either on overallfaatisn or on specific facets of satisfaction,
e.g. pay, supervision or co-workers (Scarpello &nphkell, 2006). The authors wanted to
explore general attitudes towards jobs and, thezeflmcused on overall satisfaction. Job
satisfaction was measured directly and indirectigking use of items adopted from Hackman
& Oldham (1975).

3.2.3 Control variables

Three variables (respondent’s tenure, age and wete used as control variables to
eliminate the effects they might have had on jdlstection.

3.3 Assessment of bias

The data relied on self-reported measures andrdiogty, common method variance might
have biased the findings. Common method bias igaticular concern when survey
respondents are asked to complete items coverirgibdépendent and dependent variables.
This study used Harman’s one-factor test (Podsakaitf., 2003) to assess the risk of such bias,
and the authors conducted a principal componenysiadhat incorporated all the items from
all of the constructs. The study investigated thieiteon to determine the number of factors
required to account for variance in all the iteffise largest factor accounted for 36.5 per cent,
which suggests that the common method bias waa ooihcern in this study.

4 Results

We used Partial Least Square (Smart PLS) for tlaéyses (version 2.0M3 of SmartPLS).
The first step was to assess the reliability adidiig of the measurement model. The structural
model was then used to test the hypotheses.

4.1 Correlation analysis

First, the connections between job satisfactionkaraviedge management processes were
examined using correlation analysis. Tab. | pres¢éim¢ mean and standard deviations and
provides a correlation matrix. The results demanstthat all knowledge management process
variables had significant relation with job satetfan and with each other. This indicates and
supports the study’s expectations of interconneessirbetween knowledge management
processes and job satisfaction.

Tab. 1 Correlation matrix
Variable Mean SD 1 2 3 4 5
1. Knowledge sharing 4.89 1.09
2. Knowledge retention 4.19 1.38 0.596**

3. Knowledge acquisition 4.54 1.36 | 0.302*10.276**

4. Knowledge 474 1.21 | 0.432*t0.529**|0.391**
codification
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5. Knowledge creation 3.56 1.15 0.5408672**|0.392**| 0.458**
6. Job satisfaction 4.88 1.30 0.5996¢487**|0.193**| 0.381** | 0.391**

Note: **Correlation is significant at the 0.01 level

4.2 Measurement model

To test the measurement model, internal consistamy discriminant validity were
assessed.

4.2.1 Control Internal consistency

4.2.1 Construct reliability (CR) and convergentidi®y measures represent internal
consistency. According to the CR test, all the trmiess showed a value above the threshold
(0.7, as adopted by Bagozzi & Yi, 1988). To testdonvergent validity, CR, factor loading
and average variance extracted (AVE) were analylseddings of all items were high and
statistically significant (Appendix). This means ttllaey were all related to their specific
constructs, verifying the suggested relationshipwéen the indicators and constructs. Second,
the AVE measure exceeded the cut-off (0.50; For&ellLarcker, 1981) for all the test
constructs.

4.2.2 Discriminant validity

This indicates the extent to which any one constiiifers from the others. The AVE should
be greater than the variance shared between thstraot and the other constructs in the model
(i.e. the squared correlation between two consjy€ornell & Larcker, 1981). The constructs
in this study fulfill this condition: in the model'gb. 2), the diagonal elements (AVES) are
greater than the off-diagonal elements in the spwading rows and columns. In sum, the
model assessments gave reliable evidence of wahdid reliability for the operationalisation
of the concepts.

4.3 Testing the research model

As Tab. 3 shows, the research model was able t@iex$® per cent of the variance in job
satisfaction. The path model was estimated to teflee proposed relationships between
knowledge management processes and job satisfatdidest the hypotheses. The path
estimates from the knowledge management processals satisfaction supported most of the
hypotheses. The paths from knowledge sharing (lKBxwledge codification (H4) and
knowledge retention (H5) to job satisfaction wesehgpothesised. Knowledge sharing (B =
0.439, p <0.005), knowledge codification (B = ®,12 < 0.005) and knowledge retention (B
= 0.193, p < 0.005) each had a significant positiveact on job satisfaction. The research
model also predicted direct paths from knowledggiesition (H) and knowledge creation ¢H
to job satisfaction. However, these hypotheses wetsupported.

Tab. 2 Discriminant validity of the research model
Variable 1 2 3 4 5 6
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1. Knowledge sharing 0.58

2. Knowledge retention 0.36 0.69

3. Knowledge acquisition 0.09 0.08 0.82

4. Knowledge codification 0.19 0.28 0.1% 0.60

5. Knowledge creation 0.29 0.45 0.15 0.21 0.52

6. Job satisfaction 0.36 0.24 0.04 0.15 0.15 0.64

Tab. 3 Testing the research model

Path Path coefficient t-value
Tenure— Job satisfaction - 0.057* 1.966
Age — Job satisfaction 0.142%** 4.470
Unit — Job satisfaction - 0.003 n.s. 0.167
Dependent variable

Knowledge acquisitior~> Job satisfaction - 0. 040 n.s. 1.508
Knowledge sharing~ Job satisfaction 0.439*** 10.401
Knowledge creation~> Job satisfaction 0.014 n.s. 0.501
Knowledge codificatior~ Job satisfaction 0.125*** 3.501
Knowledge retentior> Job satisfaction 0.193*** 3.939
R2 0.420

4.4 Testing models for employee groups

In addition to testing the research model, the astheanted to explore the relationship
between knowledge management processes and jetasatin in more detail. Thus, additional
models were tested for different groups of emplsygeneral employees (N 253), experts (N
78), middle managers (N = 47), unit directors (1263 and top management (N = 7). Within
the different groups of employees, several highiyeified occupational groups were

presented:

e general employees (e.g. cleaners, practice nuodiese secretaries, physiotherapists,
caretakers, dental nurses and kitchen helps);

« experts (e.g. development managers, teachersstientets, nurses and engineers);

« middle managers (e.g. master builders, princidabging social workers and library

directors); and

* top management (e.g. personnel directors, directiocsilture and chief administration

officers).

As Tab. 4 shows, the models for different emploge®rips account for between 34 and 58
per cent of job satisfaction. Specifically, knowledganagement processes explained the
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largest amount of the variance of job satisfactammiddle managers and the smallest amount
for top management. Knowledge management processesinted for nearly 42 per cent of
variance for general employees and nearly halfhef tariance in the expert group. Path
estimates from knowledge management processes $afisaction show a significant positive
relationship between knowledge sharing (B = 0.424, 0.005), knowledge codification (B
=0.207, p < 0.005), knowledge retention (B = 0.366,0.01) and job satisfaction in the general
employee group. For both experts and middle masad@owledge sharing (experts: B =
0.537, p < 0.005; middle managers: B = 0.504, p08%) and knowledge retention (experts: B
=0.205, p < 0.05; middle managers: B = 0.248(0p04) are related to job satisfaction. For top
management, only knowledge retention is relatgdlcatisfaction (B = 0.450, p < 0.01).

Tab. 4 Testing the research model for employee groups

Path Employees | Experts Middle | Top
managers | management

Control variables

Tenure— Job satisfaction -0.051 n.s. -0.071ns0.028 n.s| -0.061n.s.
Age — Job satisfaction 0.149*** 0.041n.s. 0.220*¥ 02n.s.
Unit — Job satisfaction 0.010 n.s|. 0.008 n.s. -0.011n.$.039 n.s.

Dependent variable

Knowledge acquisition— Job| - 0.068* n.s.| - 0.075n.s] -0.070 0.096 n.s.
satisfaction

Knowledge sharing — Job| 0.424*** 0.537** | 0.504*** 0.251 n.s.
satisfaction

Knowledge creation — Job| -0.009 n.s.| 0.054n.s. 0.140n|s. -0.156n.s.
satisfaction

Knowledge codification— Job| 0.207*** |-0.011 n.s| 0.049 n.s. 0.096 n.s.
satisfaction

Knowledge retention — Job| 0.160** 0.205* 0.248** 0.450**
satisfaction

R2 0.419 0.497 0.581 0.340

Notes: ***Significance < 0.005; **significance < 0.0%significance < 0.05

5 Discussion

Of the five knowledge management processes exanmnéds study, only two had no
connection to job satisfaction. Based on this stuthgrefore, it seems that knowledge
acquisition and knowledge creation are not factbas affect job satisfaction. This might be
because of the context of the study. It is posslmé the nature of the work carried out in this
municipal organisation requires neither knowledggussition (especially from sources or
partners outside the organisation) nor creatiomef knowledge. Such activities are not
encouraged by either support or reward in the asgéion. Consequently, they have no effect
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on job satisfaction. However, the remaining threeovldedge management processes
(knowledge sharing, codification and retention) hawhnections with job satisfaction.
Specifically, the results indicate that intra-orgational knowledge sharing is the key
knowledge management process, promoting job setiisfa for most employee groups.
Knowledge-sharing mechanisms are probably the mtastsively studied facet of knowledge
management, which seems to be well justified atsm the perspective of well-being at work.
Collegial support and encouragement, and a positor& climate, seem to be strong enablers
of job satisfaction — as well as high job perforc@anThe results also demonstrate that the
significant knowledge-based promoters of job satigia differ as a function of job
characteristic. Specifically, knowledge managemeotgsses account for 58 per cent of the
variance of job satisfaction for middle managehms, largest percentage in the study. For this
group, knowledge sharing was the key issue, foltbimg knowledge retention. Judging by the
large amount of variance in job satisfaction actedirior by knowledge management issues, it
appears that knowledge management is especiallyriergoin ensuring positive attitudes
towards work for middle managers. This is undebie because their work mostly relates to
coordinating activities between different resouree@shin the organisation (Nonaka and
Takeuchi, 1995). The second largest variance exgdaivas for the experts. For this group,
knowledge management processes accounted for atalbsif the variance in job satisfaction.
In addition, internal knowledge sharing and knowledetention were the key processes that
improved job satisfaction. As problem solving isemtral characteristic of experts’ work, it
could be argued that experts find satisfaction imgphable to share the solutions they have
produced with others and in seeing how they immaganisational functioning. Although
knowledge acquisition, creation and codificatiorogay an important part in experts’ work,
they do not increase their job satisfaction, acogrtb the results of this study. Job satisfaction
for the general employee group was also signifiganfluenced by knowledge management
processes, specifically, knowledge sharing, knovdeddification and knowledge retention.
This means that the widest range of knowledge nmemagt processes affects job satisfaction
for general employees. This is to be expected s thor this group are the most divergent.
Interestingly, this group does not appear to vigtemal knowledge flows in a favourable light:
knowledge acquisition had a small negative impacjob satisfaction. In the strictly guided
and routine tasks of the general municipality emmgéy knowledge acquisition may be seen as
a hindrance, which could distract the employee frtesk performance. Knowledge
management processes seem to have the least iomgabtsatisfaction for the top management
of the municipal organisation. This is a somewhapssing finding as the work of high-level
managers is all about knowledge work, handling cem@sues and problem solving. It could,
therefore, be assumed that they would particulbdgefit from efficient knowledge flows.
Knowledge retention was the key knowledge managéepresess for this group, meaning that
knowledge continuity and preservation are imporfanensuring their work satisfaction. This
is to be expected as the strategic steering ofrgangsation requires an extensive and deep
understanding of its history to construct path-aeleait strategies. It is also important for this
group to understand external forces and the institat and legislative environment in which
the organisation operates. Interestingly, intraaargational knowledge sharing, which is the
key factor for other occupational groups, does se¢m to be an important knowledge
management process for top management job saisfaBterhaps the reference group of top
management is located outside the organisatioa;rasult, the collaborative climate of intra-
organisational knowledge sharing may not be pasdrtylelevant for this group.
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6 Conclusion

While the impact of knowledge management has tylpidceeen studied in terms of the
benefit it brings to organisational-level performanegery few previous studies have examined
the impact of knowledge management on “soft” hunmsues from the perspective of
individual employees. This study provides knowledgea type of consequence of knowledge
management job satisfaction - which has been largely unexgdan previous research. The
key finding is that existence of knowledge managemetesses in the working environment
is linked to high job satisfaction. Consequenthiststudy demonstrates a novel benefit of
knowledge management for organisations, strengtigethe argument that knowledge
management is an important driver of value creatmmganisational competitiveness and
success (Carneiro, 2000; Bhatt, 2001; Zack e@D9; Andreeva & Kianto, 2012). Overall,
this demonstrates knowledge management as a n@aatimational practice, which promotes
job satisfaction. Thus, knowledge management camduked to the toolbox of managers,
consultants and other organisational developeesnating to improve the conditions for well-
being at work.

6.1 Implications for practitioners and researchers

The results of this study illustrate that knowledganagement has a strong impact on
employee job satisfaction. It should, therefore oeinage managers to implement Implications
for practitioners and researchers activities inrtbeganisations, to improve both knowledge
worker performance and well-being at work. In aiddit the results demonstrate that different
employee groups benefit from different kinds of kiemlge management activities. The paper,
therefore, provides guidelines for a targeted immaetation of knowledge management in
different intra-organisational working environmenBy demonstrating that the benefits of
knowledge management differ as a function of engsogroup, the paper supports moving
knowledge management research to the next stagerewthe impact of knowledge
management practices can be explored not as asipedits all” phenomenon but rather as a
contingent and contextual issue, taking into actthmrequirements and characteristics of the
various types of tasks conducted in an organisation

6.2 Limitations and future research

It should be noted that as the study design wassesectional, it is only possible to
hypothesise the direction of the impact between kedge management processes and job
satisfaction. It could be argued that those emm@syeho feel satisfied with their jobs are more
likely to engage in knowledge activities than thege do not feel so positively about their
work. Ascertaining the direction of impact wouldquire a longitudinal research setting.
Another limitation of the study relates to the latkan empirical analysis of work performance.
Although it does not empirically address this gioestthis study makes the assumption that job
satisfaction ultimately leads to high performancased on the extensive empirical research
available on this topic (Cranny et al., 1992; Judgal., 2001; Springer, 2001; Shaikh et al.,
2012; Quedraogo & Leclerc, 2013). Although thisklidoes not seem to need further
justification, it should be noted that, to the aushknowledge, no previous study has addressed
the impact of job satisfaction on knowledge wongerformance. Examining the links between
knowledge management processes, job satisfactiokreovdedge work performance could be
an interesting topic for future research. Finallys study is among the first to examine the
relationship between knowledge management andhjidfaction. As such, it has only provided
an initial perspective on the topic, and much nresearch remains to be done to deepen its
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understanding. Potential fruitful avenues for fettesearch include looking at knowledge types
as contingency variables. Adding closely relatesbés to the research model, such as
organisational commitment and work engagementdcalsio prove valuable.
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Problems of Knowledge Transfer in the Field of Taxa  tion

MONIKA SESTAKOVA
Vysoka Skola manazmentu, Bratislava, Slovakia

Abstract: The purpose of the paper is to reduce the gdpeihterature on taxation,
where problems of knowledge management, knowledgesfier and knowledge
sharing are scarcely analyzed. In the author’siopjrthe basic reason behind this
situation is the fact that interrelations betwele@ main players in the field (tax
authorities, tax payers, national governments) ate based more on rivalry than
on cooperation. It's believed that benefits of sgiagers can be achieved just to

the detriment of others. Moreover, there is noitiasdn that could be responsible
for knowledge management and transfer in this fi€lttee levels of knowledge
transfer in the taxation will be analyzed: inter-gomvmental knowledge sharing -
learning from other countries’ experience in fispalicy; vertical communication

channels within individual countries” fiscal poljdyorizontal knowledge transfer
between business units (and inside business uimitd)ding the role of consulting

companies.

Keywords: up Tax system; role of knowledge in taxation; kfexge transfer and
knowledge sharing in the field of taxation; intervgmmental knowledge sharing;
vertical and horizontal communication channels.iselon.

1 Introduction

Tax systems design, administration and tax comptiat@ll levels are certainly knowledge
demanding activities. However, knowledge managenssaoes and knowledge transfer in the
mentioned area (especially tacit knowledge shaiang)scarcely analyzed in the literature and
are not sufficiently supported by official tax po#s. Taxation — which is very important for
governments, sub-central fiscal authorities, bissas and all citizens — is a complex reality in
search of a supporting knowledge management theory.

In the author’s opinion, the basic reason behirgldiuation is the fact that the interrelations
between the main players in the field of taxatinatipnal tax authorities, subnational fiscal
bodies, tax payers, etc.) are based more on rithadny on cooperation. It's widely believed that
increasing benefits to one group of players caadbhéeved just at the detriment of others. Trust,
which is a precondition of effective knowledge shgy (especially tacit knowledge sharing) is
often missing. Moreover, there is no institutioattivill be motivated and empowered to take
the role of a knowledge manager in the global tarairamework. Supranational authorities
(e.g. OECD or EU) try to achieve some coordinatiad support knowledge transfer between
countries on taxation issues. However, withoutamati governments’ motivation and support,
their vision of fiscal harmonization seems unreilis

In the following parts (subchapters) of the papleree levels of knowledge transfer in the
field of taxation will be analyzed and commented on:

a) Inter-governmental exchange of information (betwésn authorities of different
countries), with a special role of the EU authestin the field;
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b) Vertical communication channels within individualountries (between tax
authorities and tax payers), including communicatabrannels under the fiscal
decentralization scheme. Also, the importance ttoloo-up knowledge flow will be
emphasized;

c) Horizontal communication channels between orgainrat(businesses, consulting
companies providing services in the field of tasafiand intra-organizational flow
of knowledge (e.g. between tax specialists in tiragany and other departments).

2 Inter-governmental knowledge transfer in the area btax policy

Basic “units” in the world of taxation are individucountries’ (national) tax systems.
Governments regard independent fiscal policy agelyeelement of their economic sovereignty
and are not willing to accept limitations of thight. However, in the world of increasing
interdependence of individual countries and ecopoagents (tax payers) and intensifying
digitalization, which rapidly increases the speeul dechnical possibilities of knowledge
transfer, absolutely independent fiscal policy (#&odpolicy as its part) is an illusion. This is
especially true for the European Union.

The current EU taxation framework leaves MembeteStaee to decide on their tax systems
provided they comply with European Union (EU) rul€ose rules are adopted unanimously
by the Council. The development of EU tax provisios linked with completion and proper
functioning of the single market, with indirect émxaddressed earlier and more in-depth than
direct taxes.

National tax systems face stronger competition agsalt of the globalization of the
economy. Tax competition favors certain taxpayerthe detriment of others, and the same
holds true for Member States when they competaxation to attract investors. This is a barrier
not only to proper functioning of the single markethe EU but often also to effectiveness of
countries’ own fiscal policies (harmful tax compietn, corporate profit shifting to countries
with more liberate tax systems, unregulated trangfecing policy by TNCs, etc.).
Globalization and digitalization both trigger a dee update and adapt tax systems. They offer
the opportunity to modernize tax systems generlysidered as complex and consequently
having a side effect of creating undesirable padéfdr tax avoidance and evasion (European
Parliament, 2015).

Taking-up this challenge requires more intensive laroader knowledge sharing between
countries, especially between EU member statest Afl data on individual countries’ tax
systems, tax revenues and tax structure in the £8d whole are officially published. Tax
databases are formed also at the OECD level (OEQLY)2 This explicit knowledge is
available to all players in the world of taxatiomdacan be used by governments to optimize
their tax policies. It is difficult to estimate hawuch of this information is actually used and
how much countries actually learn from other caestrexperience.

Tax policy is at a crossroads: it remains a natioradter but requires increasing cooperation
and coordination at EU and international level tllr@ss specific issues and challenges. It
seems that although, for a long time, national gowents have been against more strict tax
harmonization proposals, recently they are morkngito cooperate to combat tax evasion and
tax fraud.
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OECD has done a lot of work not only in defininglaanalyzing aggressive tax planning
practices. It has detected a lot of aggressiv@lkaxning techniques applied by internationally
active companies and published a directory of aM@ aggressive tax planning schemes
submitted by member countries. This is just oneth&f important materials available to
governments, a source of knowledge that has beeopiecit on the basis of processing tacit
knowledge collected from individual countries thegre willing to cooperate. OECD has
published a lot of reports and materials explainmigy reforms in taxing multinational
enterprises are important for all countries; itgegjs measures to close gaps in international
tax rules that allow multinational enterprisesegdlly but artificially shift profits to low or no-
tax jurisdictions (e.g. BEPS - base erosion anghtbt shifting initiative). OECD also initiates
and supports multilateral conventions and forum&hawledge transfer between governments
- e.g. a documenmultilateral Convention to Implement Tax Treaty &et Measures to
Prevent BEPSwhich was signed on June 7, 2017 by over 70 Nrssand other high-level
representatives (OECD 2017). A lot of interestirsgadand suggested measures have been
published also on transfer pricing policy, whictarsimportant form of profit shifting and tax
base manipulations (PKF 2017).

From the knowledge management point of view, thmeaterials represent a huge complex
of data that can be analyzed by appropriate KM riegles, and individual countries can
determine what correlations and trends are of kgyortance and topical for their tax policy
plans. Intensive knowledge transfer between coemtand in-depth research performed by
experts from the OECD Centre for Tax Policy and Adstration have been the background
of these publications.

Experience from the recent years shows that intemgyorental knowledge transfer (and
knowledge sharing between official statistical itagions of different countries) can work
effectively if the governments are interested in the coopenatamd it works in the sphere
where they trust each other (or at least regardettehange of information as mutually
beneficial). All governments, in principle, are nvated to reduce tax avoidance and fraud, to
improve the mechanism of collecting taxes.

However, the need of knowledge transfer betweemntcies (connected with taxing issues)
is important also in other areas where it is diffito achieve a consensus. Knowledge flow is
very important for the whole complex of the so-edthx spillovers issugsneant as the impact
of one country’s international tax policy on otheuntries. Potential economic implications of
international tax spillovers thus go well beyons tavenue, with wider implications for the
broader level and distribution of welfare acrossams (IMF, 2014).

Published data on taxation are explicit knowledgailable to anybody who is interested.
However, a lot of tacit knowledge is still behintetpublished figures. This is especially
important for corporate income taxes. Tax rateskamvn, but the details of forming the tax
base, treating intra-corporate debt, forms of fi@mnsicing policy especially in intangibles and
intellectual assets (that are difficult to objeclivmeasure), amounts of provided and planned
tax allowances as the form of government aid testors, etc. are not known. These forms of
tax rules (direct and indirect) can play an impairteole in the tax competition between
countries. However, in principle, governments avewilling to share the knowledge in this
field.

In the practice of fiscal policy, it is usually assed that sharing additional knowledge about
taxation issues would be at least a zero-sum gaimere the knowledge receiver (seeker) will
gain at the detriment of the knowledge provideu(se), and the additional information can be
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misused. However, unwillingness to share infornmatiay lead to losses at both sides, and, on
the other hand, knowledge sharing can be mutuaiheficial. Knowledge sharing (including
tacit knowledge sharing) can help to improve themaaism of collecting taxes, better monitor
the transfer pricing policy of companies, adjusesubf forming the tax base in a way that will
be advantageous also for local companies (improluginess environment), forecast impact
of planned changes in the tax rules, etc.

Governments will probably never accept the fullhhanization of tax systems. Even if the
formal rules are the same, there will still be @liéinces in practical approaches. However, a lot
can be done in deepening and widening the mutuahworntation and knowledge transfer.
International institutions and researchers can Bggmtly contribute not only to conversion of
so far tacit knowledge into explicit knowledge (pwblishing additional data based on
individual countries” experience) but also to drephew tacit knowledge, e.g. by improving
methodology of research, etc.

3 Vertical knowledge transfer between tax authoritiesand tax payers

In individual countries” tax systems, the basiarfanf knowledge transfer is top-down
communication between the tax authority (centrabulgh lower levels bodies) to tax payers.
Sometimes, this is the only way of communicatiothvai significantly authoritarian approach.
The central authority publishes legal norms anerprets them, which is also important because
of frequent changes in the legislation. Feedbadkifiower levels (bottom-up flow of
information) is scarcely used. Lower level playiarghe tax system are just supposed to comply.
In some cases, tax payers” requirements and coraroanmtbe interpreted by particular bodies
(e.g. employers” associations) and negotiated thi¢hgovernment. Sometimes, the formal
representation is missing (small businesses, ngizer some official communication exists,
but cannot be regarded as knowledge flow betweeal @guitners (e.g. knowledge transfer in
the framework of the fiscal decentralization — IN17).

Top-down knowledge transfer within individual tayseems cannot be regarded just as
explaining taxation rules and requirements. It stquérform also an educational function.
Central tax authorities should explain to lowereleand decentralized authorities the rationale
for tax changes, details of compliance requirememitiich can include some tacit knowledge.
The lack of this communication can lead to problemthe working of tax systems — as the
case of Slovakia shows (Jakubek et al., 2016).h@rother hand, some bottom-up knowledge
transfer, as feedback helping to improve the taxslation, is also very important. In some
countries, dack of IT skillsof particular groups of tax payers can also beradra

Tax authorities sometimes require a digital formreyforting and communication, which
presents a serious problem for some small busisessproving IT skills of the population
(especially those that are not included in the fdreducation) is an important educational role
of the government, relevant not only in the fiefdax policy but also in other forms of policy.
e-government projects can’t properly function withihis education.

There are many unsolved problems in vertical comoation flow within tax systems, and
further research could significantly contribute @apping these problems and suggesting
potential solutions. Organizations that possess aflimportant explicit and tacit knowledge
in the field areconsulting companigsroviding services in the area of accounting axetion.
Although their primary function is cooperation witlusiness organizations (mainly large
companies), they publish and disseminate a lot owkedge that is important also for the
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national economy as a whole (Erst & Young 2011; PRE17, etc.). Unfortunately, this
knowledge is hardly used in the government’s ecanpuiicy.

4 Horizontal (intra-organizational and inter-organizational) knowledge
transfer in the field of taxation

The bulk of the literature on knowledge flows andowitedge management regarding
taxation deals with these issues at the level gbarations. This is quite natural. Taxes that
companies should pay can influence a firm’s opegand financial decisions not only by direct
imposition of the tax itself but also indirectlyrttugh associated compliance costs. Firms can
attempt to reduce the impact of taxation, both thhotax planning and by ensuring that
compliance-related tasks are carried out efficjefilaseldine et al. 2009, p.7).

An interesting theoretical approach to the mentbissues is the concept of the so-called
market for tax knowledgd®asic participants in the tax system are regaedecharket players.
Processes by which taxpayers become aware ofgestdgon and other tax-related information
are calledax knowledgéHaseldine et. al., p.7-11). A tax authority is ffroducer and seller
of this knowledge. Tax payers, basically compane® the buyers of tax knowledge.
Consulting companies providing services in thedfief accounting and taxation are brokers
that intermediate the transactions. At variousetathe parties’ roles may change; for example,
in some settings, corporate taxpayers may act awlkdge suppliers to accountancy firms
acting as knowledge buyers. The central tax authoan also be a “buyer” of tax knowledge
(in its role of determining whether taxpayers haweenplied with legislation and when it is
looking for feedback from the tax system particiigaim the assessment of the existing and
proposed legislation and administrative processes).

This model is very interesting and inspiring. Altigbuthe market in this model does not
correspond, in many aspects, to the traditionalkimgr of competitive markets (just the
relations between consulting companies and conomisaire actual market relations), it makes
it possible to include and analyze motivation,itacand strategy of basic participants in a tax
system. Primarily, the model is oriented towardsriairganizational relations and knowledge
transfer, but it is possible to apply it also at thia-organizational level (e.g. knowledge
sharing between tax experts and nonfinancial ojp@a@tdecision makers in a company). An
advantage of this model is also the fact that ikesait possible to include all types of tax
knowledge buyers, not just transnational compamied their tax planning policies (as
mentioned in the first part of our paper).

The application of the market for tax knowledge elad research performed in the U.K.
has led to conclusions that are in principle reté\v@so to tax systems in other countries,
including Slovakia (compare Jakubek et. al., 2016).

Companies included in the survey (together 218amdents) mention official documents of
the central tax authority (websites, newslettets,) @s the basic source of tax knowledge.
Direct communication with tax authorities is regaads weak, and if some knowledge sharing
with tax authorities occurs, it is motivated baBjcdy attempts to achieve financial or
reputational benefits (about 10-11 % of respondeiitsan be assumed that this motivation is
typical basically for large companies. Maybe the arsthnding of tax rules is better in
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developed market economies (in comparison with &iavar other new EU member states).
Consulting firms are significantly helping in priaet application of the tax knowledge.

However, a tax authority can be regarded as adggaeous complex, including lower level
officials and decentralized decision makers inftamework of fiscal decentralization (Jakubek
et a. 2016, IMF 2017), and officials at these lsuslay negatively evaluate the role of the
central tax authority in knowledge sharing. Thesseies are not addressed in the U.K. survey.

The role of consulting companies as tax advisess i been sufficiently analyzed in
European literature. The U.K. research brings sitegesting findings in this area. More than
90 % of respondents agree or strongly agree thaadsaisers are an important source of tax
knowledge for their organization. It is interestitigat the importance of cooperation with
external tax advisers varies, in some regard, innieenal tax knowledge management system
in the company. If the company has got some intéaxaspecialists, its dependence on external
advisers is lower, and lower is also the willinghé&s share some internal accounting and tax
information with external parties.

In all countries” tax systems, top-down knowledgengfer from the tax authority to
consulting companies (tax advisers) is importangilting companies must respect the law
and advise in such a way that clients” decisionsptpmith the law. However, an interesting
finding of the U.K. research is that also a taxhauty regards the knowledge transfer from
consulting companies (bottom-up) as useful andstékieto account in forming a tax policy.
This lesson can be learnt by many countries.

In the intra-company tax knowledge management systénss important to consider the
degree of interaction between taxation and operaitidacision making within a company.
According to majority of respondents, tax awarersdsson-financial decision makers is poor.
This is probably true for many countries. Accordindhe U.K. survey, it is disappointing that
just one third of operating managers seek knowlddga internal taxation experts although
they (operating managers) are evaluated on the lo&giriteria reflecting taxation (revenue
after taxes, etc.). On the other hand, the inflaerfanternal tax experts on operating decision
making is not significant either. It seems thakinal tax knowledge flows do not work
appropriately.

From the knowledge management point of view, capguinternally generated tax
knowledge is an important role of the tax functiblowever, only minority of companies have
either formal (30.5 %) or informal (48.8 %) proceskidesigned to capture this knowledge.
One of the basic conclusions of the U.K. reseas¢hat “Corporate taxpayers should consider
their need for tax knowledge management in the mgédatext of decision making in general”
(Haseldine et al. 2009, p.29).

At the level of multinational corporations and th&x planning, a neglected topic of
knowledge management and tax knowledge managentergture isthe transfer pricing
knowledge management sysighesner Rosing — Pearson, 2014). Although thmestea pricing
policy has been intensively addressed in matepiatidished by international organizations and
discussed in the public policy, a theoretical asiglyof the activities that a multinational
enterprise (MNE) performs in order to create, oiarand transfer knowledge for meeting
transfer pricing objectives is missing. Such theoould actually contribute to improving the
interrelation between taxation and operating densibf a company.

The aim of the transfer pricing knowledge manageneeto ensure that knowledge of the
historical and future transfer pricing practiceshef MNE is captured, organized and transferred
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in a transparent and logical manner to those whed ng when they need it. Basically,
knowledge captured in these systems is explicitvkedge structured for potential users
(including external tax inspectors). MNEs usualliveg high priority to the ability to
demon-strate that their transfer pricing positiaresset and doc-umented in compliance with
the local tax laws and transfer pricing practices accepted by local tax authori-ties. Tacit
knowledge, which is also important in transfer mgcpolicy, is more difficult to formulate,
and companies are often unwilling to make it adbésso external users.

The transfer pricing database of a company is basadternal accounting information but
includes also many types of transfer pricing-relataterial that go beyond the core accounting
data, such as: inputs from operational staff dufungctional analyses; stra-tegic/operational
business documents; intercompany invoices; expagidrom transfer pricing audits and
litmigation; learning from external transfer priginnetwork meetings and conferences;
conclusions from meetings with tax authorities arternal advisers, etc. Experience of MNE
employees at both the central and decentralizedh@a@#onal levels is also an important source
of knowledge. Even MNE employees, besides thosectllr involved in transfer pricing
activities, such as business operational staft,-wdver time — generate knowledge that adds
to the MNE transfer pricing knowledge base.

The literature on transfer pricing has been growamidly during the recent years. This trend
is not just a response to increasing globalizadiad intensive competition. This is also a result
of a “race” between two groups of knowledge seekefthe field : regulators (national, but
mainly supranational bodies), which try to map aehtify the recent techniques of transfer
pricing used by MNEs and formulate rules, or atsteeecommendations, for national
governments to monitor this policy and adjust naldax regulation and, on the other hand,
MNEs, which have to improve their transfer pricipglicy to meet new challenges and
simultaneously are confronted with more sophistidatregulators and tax inspectors that are
able to discover some deeper and confidential dracikad of a transfer pricing policy. MNEs
also have to respond to new demands of regulataisirmovate methods of their transfer
pricing policy. Of course, tax knowledge of regalatis different in different countries and
must be of an interdisciplinary character (to betbederstand also technological aspects of
MNES’ activities and their value chains).

5 Conclusion

Literature on taxation, both at the theoreticaleleand in practical policy, is very rich.
However, problems of transferring knowledge, angeemlly tacit knowledge sharing, have
been addressed scarcely. The process of globalizatid digitalization has provoked more
interest in the knowledge transfer in this fieldcégse of the need to somewhat regulate
multinational companies” policies in the field obfir shifting and tax base manipulation. Inter-
governmental knowledge transfer in this area ipsupd by international institutions (OECD,
IMF, EU). However, many governments are not willtogcooperate or do not use sufficiently
available databases.

Vertical knowledge transfer from the top (centat iuthorities) to the lower levels (tax
payers) has traditionally been the basic knowldtlye in individual tax systems. The more
digitalization is applied to the tax policy, withdreasing complexity of tax rules, the more of
the educational function of the tax communicatiomes to the fore. Central authorities have
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to explain new tax compliance requirements and inghpove IT knowledge of some taxpayers.
Bottom-up knowledge transfer (feedback from taxps)yis also important.

The most developed problem area in the literaturéas knowledge management is the
horizontal communication within business organadi(e.g. between tax specialists and other
managers), which is supposed to contribute to opéition of tax burden and improving
methods of tax compliance. In the horizontal comization between organizations, the role
of consulting companies is important..
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Innovation and labor productivity

* [Innovation
e Labor productivity

* GDP



Studies and Research

 Empirical studies
* 50s
e 90s — total sales

e 2000s — value added
* New models, approaches



Goal

e Comparison

e Various industries
same impact?



Method

e Granger causality
e causality as a symmetrical relationship

o difficult to decide about the direction
of causality between variable x and
variable y

- how much of the current variable
can be explained by the past values
and

- whether lagging the variables by
several periods of time improves this
explanation.

-whether variable x could be useful in
predicting variable y

* Null hypothesis: x does not Granger
cause y and y does not Granger cause X



Model

* Eurostat

e 28 European countries

* 13 main industries

e 16 years: 2000-2016

* Innovation

e Investment in R&D as % of GDP

e Investment in R&D as % of
industry Value Added

* Productivity

* Industrial Value added per
person employed



Results - Investment in R&D as % of
GDP

Industry Invin R&D as % |Value added p.p.
of GDP causes VA |causes Inv in
p.p. R&D as % of
GDP
Construction yes yes
Electricity, Gas yes yes
Financial yes yes
Manufacturing yes yes
Mining yes A
Scientific yes yes
Activities
Transportation yes yes
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Results - Investment in R&D as %
of GDP

Industry Invin R&D as % |Value added p.p.
of GDP causes |[causes Invin
VA p.p. R&D as % of

GDP

Education no yes

ICT no yes

Water supply no yes

Wholesale, no yes

Retail

Industry Invin R&D as % |Value added p.p.
of GDP causes causes Inv in

VA p.p. R&D as % of
GDP

Accomodation  yes no
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Results — R&D/VA p.p.

Industry R&D/VA causes VA causes
VA R&D/VA

Construction yes yes
Electricity, Gas yes yes
Financial yes yes
Manufacturing yes yes
Mining yes yes
Scientific yes yes
Activities

Transportation yes yes
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Results — R&D/VA p.p.

Industry R&D/VA causes |VA p.p. causes
VA p.p. R&D/VA

Accommodation yes no

Agriculture yes no

Industry R&D/VA VA p.p. causes
causes VA R&D/VA
p.p-
Water supply no yes
Wholesale, retail no yes

Industry R&D/VA causes |VA p.p. causes

VA p.p. R&D/VA

ICT no no
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Summary

e European model —7 out of 13
industries bidirectional



Discussion

* International comparability
of data

e Regulation and policies for
taxation of innovation, tax
credits

* Better reporting

* More detailed data —
individual companies
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12th IWKM 2017, 12 — 13 October 2017, Tdien Slovakia

Run of the seminar (S1)

Data Mining Tools and Computer Aided Quality

At the beginning of the seminabata mining tools and computer-aided quadljtgiot only
software systems for data and process proce¥8E&A, RapiMiner, Minit, ... ), but also
MES (Manufacturing Execution SystenmWonderware were introduced. All of these systems
support the collection and subsequent analysisusiness data, whilguality managers are
needed , especially in the aregrobr quality forecasting.

Many speakers addressed the themmadistry 4.0. This modern concept of production,
which consists of four basic principles of orgatimaal organization:"networking",
transparency of information, technical support anddecentralization of decision-making
requires the preparation of not only technicallgatale graduates, but especially graduates for
middle and top management who will be in chargéhsf concept. The current labor market
needs knowledge workers with both explicit andttsowledge.

Almost every business or organization alreaégds a knowledge managefsometimes
called adigital / data steward) who can manage knowledge workers, understandusiedss
informatics processes, analyze a huge amount af(dag data) that arise in business processes
and knows to gain knowledge that promotes the ctitiygmess of the company.

Renata JanoScova
Co-chair



Using Rapid Miner in
Computer Aided Quality

Petr Berka
!'_ (berka@vse.cz)

University of Economics
Prague

Seminar on Data mining tools and CAQ (S1)

Vysoka skola manazmentu v Trencine, International Workshop on
Knowledge Management, IWKM'2017
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Computer Aided Quality as a
i Data Mining Problem

Based on measured characteristics of a product
decide if the product is Risky or not

From data mining point-of-view:
= Binary classification task
= All input attributes are numerical

P. Berka @ IWMK2017 - S1



Ra pld MIner (rapidminer.com)

= a leading open-source system
for knowledge discovery and

data mining (www.kdnuggets.com)

= a Leader in 2016 Gartner
Magic Quadrant for Advanced
Analytics (www.gartner.com)

= the Top 3 Rated Predictive
Analytics Software for
Enterprise (www.g2crowd.com)

7 [[Local Repository/ processes/Stulong-preprocessing-costs* — RapidMiner 5.3.015 @ VSE-01408
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Rapid Miner Downloads

https://my.rapidminer.com/nexus/account/index.html
#downloads

<« & ! & Zabezpedeno | https;/my.rapidminer.com/nexus/account/index.htmi#downloads W
B! Aplikace {§ ISVSFS ISIS @4 slovnikcz YR Weather Prague || 0365@VSE S Seznam Email [ Posta Outlook Ostatni zalozky
@ rapldmlner My Account  Downloads Dsignin | @ Register

Click on a RapidMiner product of your choice to download it.

RapidMiner Studio 7.6

Click on your operating system to start the download:

e |nstallation Guide
= Getting Started Tutorials
e Suppott
e Download Source
Windows Windows Linux n

32bit 64bit Requires: Mac OS 10.8+ Requires: Java 8

P. Berka @ IWMK2017 - S1



Rapid Miner Pricing

) \'j
3 \ [% homesweetim. X i [ www.google.cc x/‘/ W RapidMiner Pric x ' ull Installiﬁivvé karta AN

= (& ‘ 8 Zabezpeceno | https://rapidminer.com/pricing/
i1 Aplikace {§ ISVSFS [ ISIS (L slovnikcz YR Weather Prague || 0365@VSE S Seznam Email [J Posta Qutlook Ostatni zalozky
@ rapidminef PRODUCTS & SOLUTIONS RESOURCES PRICING PARTNERS COMPANY DOWNLOAD »

SMALL MEDIUM LARGE

*2 500 veuy | 5,000 veay | 10,000 veary

# Data Rows 10,000 100,000 1,000,000 Unlimited
# Logical Processors 1 2 4 Unlimited
Performance 2x 4x 10x+
Improvements
Background Process (¥ 4
Execution
Customer Support Community Enterprise Enterprise Enterprise u
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Overview of a DM Project

inp )

Business | £,
Understanding

Deployment

Data
Preparation

~
[L

Modeling 4

Eval yation

Prepreocessi,.,

n r---—l ot

Training and 1.
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Retrieve original data

ExampleSet (376 examples, 1 special attribute, 45 regular attributes) ‘u’ieu:v.r Filter (376 / 376): Iall "‘
Row Mo, Test Par1 Par2 Par3 Pard ars Parg Par? Parg Parg Pa

1 DK 437.200 0.070 4491100 0276 0.2m: 0.628 0.308 0.303 0.636 01390
2 DK 351.100 0.080 40449 0.256 0.257 0622 0.275 0.267 0.547 0.135
3 DK 382.400 0.070 4774.100 0.262 0.266 0.630 0.284 0.267 0.571 0133
4 RISK 386 400 0.090 4088.600 0.264 0.263 0.611 0.266 0.290 0512 0.154
5 DK 426.300 0.090 4321.500 0.263 0.307 0.636 0.297 0272 0.567 0.148
] RISK 373.300 0.070 4963.600 0.283 0.254 0.624 0.266 0.281 0.526 0128
7 RISK 335.400 0.080 5363.500 0.267 0.261 0.606 0.265 0292 0.561 0138
8 RISK 343100 0.080 4612400 0.253 0.2a7 0.637 0.307 0.285 0616 0144
9 DK 383 0.080 4555600 0.246 0.275 0.643 0.297 0.3m 0.641 0.140
10 DK 375.900 0.080 4203 0.282 0272 0614 0.283 0.220 0.563 0.142
11 RISK ar2.¥o0 0.070 3471.900 0236 0.271 0.615 0.296 0.265 0.586 0.130
12 RISK 368.800 0.080 4650.100 0.248 0.314 0612 0291 0.300 0534 0138
13 OK 368.500 0.070 4843.900 0.243 0277 0.629 0.278 0.2aa 0532 0.130
14 RISK 371.500 0.070 3859700 0.308 0.297 0.627 0.285 0276 0582 0128
15 OK 3AT6.700 0.090 4201.700 0.253 0.292 0.643 0.318 0281 0.590 0.145
DK 386.800 0.080 5718.500 0.265 0.263 0.629 0.284 0272 0.580 0.137
RISK 388.200 0.080 4609.400 0.253 0.281 0618 0.330 0.269 0.571 0.140
DK 315.200 0.080 3725.600 0.267 0.2 0639 0.3 0272 0.610 0.141
OK a71.700 0.060 4430600 0.259 0.294 0.626 0.306 0284 0.581 0123

RISK 340.300 0.090 4098 400 0.283 0.292 0.649 0.317 0.269 0.597 0.146
3
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Data Preprocessing

Weight by Info. Select by Wei,.
—{] exa — We % E exa exad :J
= eiafl—— ' —— @l . e

) _:ﬁ wei ::I
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Data used for Training and
Testing

ExampleSet (376 examples, 1 special attribute, 25 regular attributes) L View Filter (376 / 376) lall "l
Row Ma. Test Par1 Par? Parg Pard ar10 Par14 Par15 Par1g Par17 Pa

1 Ok 437.200 0.308 0.303 0.636 0.134 1.100 1.920 5.410 7.680 126413
2 OK 351.100 0.275 0.267 0.547 0.135 1.460 2380 4120 6.630 11.651
3 Ok 382.400 0.284 0.267 0.571 0133 1.350 2170 4150 6.700 10.7861
4 RISK 396.400 0.266 0.290 0512 0.154 1.410 2320 4 870 £.980 10.971
5 Ok 426.300 0.297 0.272 0.567 0.148 1.560 2450 5.140 5720 10.981
] RISK 373.300 0.266 0.281 0.526 0129 1.100 2620 5.050 7.030 10.651
7 RISK 335400 0.265 0.292 0.561 0138 1.130 2420 4620 7.160 10.981
8 RISK 343.100 0.307 0.285 0.616 0.144 1.200 3 4720 7.480 10.841
8 oK 383 0.297 0.301 0.641 0.140 0.540 2250 4.310 7160 10.921
10 OK 375.800 0283 0.280 0.563 0142 0.640 3.080 4.310 8.720 10.901
11 RISK 372700 0.295 0.265 0.586 0.130 1.400 2360 4.670 8.060 11.481
12 RISK 368.800 0.291 0.300 0.534 0.138 0.920 2350 4.440 6.650 13.091
13 0K 368.500 0278 0.288 0532 0130 0830 2680 4920 7.690 10.851
14 RISK a71.500 0.285 0.276 0.582 0129 0.950 2560 3.840 8.960 10.091
15 Ok 3A76.700 0.318 0.281 0.590 0.145 1.460 2870 4.380 7.970 12,441
16 OK 396.800 0.284 0272 0.580 0137 1.150 2 460 4930 8.120 12121
RISK 388.200 0.330 0.269 0.571 0.140 0.980 2 480 3.960 6.440 10.851
8_ oK 315.200 0.331 0272 0.610 0.141 0.940 1.840 4.880 5.840 11.451
= Ok a71.700 0.306 0.284 0.581 0123 1.100 2540 4.840 6.980 10.401

-§_ RISK 340.300 0.317 0.269 0.597 0146 0.960 2290 4580 7.740 10.271g%
[ | >
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Training and Testing
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Comparing ROC

(#) ROC Comparison () Annotations = s

== [ajve Bayes (2) = Logistic Regression (2) ==Fercepiron
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Vyuzitie systéemu WEKA v CAQ
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Data mining

e Stretadvame sa s roznymi vyrazmi pre data mining:

o “dobyvani znalosti z databazi” (Berka, 2003), “hibkova analyza Gdajov”
(Terek, 2009), “objavovanie znalosti v databazach” (Parali¢, 2003),
“ziskavanie poznatkov z databaz” (JanoScova a JuriSova, 2012), “data
mining” (Turcinek et al., 2013)

e Zaujimavou definiciou data miningu, s ktorou sa stotoznuje prof. M.
Terek (EU Bratislava) je:

e "Data mining je proces objavovania roznych modelov, zhrnutie a
odvodzovanie hodno6t z danej kolekcie dat" (Kantardzic, 2011)

e Dnesny trh ponuka mnoho nastrojov (softvérovych systémov) pre
analytiku, Big data a data mining



Trendy vyuzivania vybranych softverovych nastrojov
pre DM (2009 — 2015)

50% -
45% -
— 40% -
S
g 33% - RapidMiner
-
30% -+
25% -+
20% - :I‘Hadoop
...... 1. Weka
15% - TPV B LA A S ST ” /—
SV e / Microsoft SQL
10% Server
--------- IBM SPSS
9/ . .
% Modeler
0% T T - T == S E— T T 1 (Clemmme)
2009 2010 2011 2012 2013 2014 2015
Year
e B RapidMiner
------ Weka e \ {1 crosoft SQL Server
= = = [BM SPSS Modeler (Clementine) == - =Hadoop
= Python
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CAQ ako sucast CAx systéemov

Velka /\

regula&éna
sTudka L C A E
‘ CAD Zdroj: Beniak, 2007
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CAQ ako nastroj kvalitného riadenia

e J. Palan (2003) predpovedal, ze ,fizeni kvality je vlastné kvalitni
Fizeni...”

* MOZeme pritom pozorovat, ze CAQ sa tu postupne meni na
kvalitné manazérstvo, a to s podporou IS/IKT

 CAQ v sirsom ponimani chapeme ako IS pre podporu SMK vo
vsetkych etapach Zivotného cyklu a hodnotového retazca
produktu

e Takto chapany systém CAQ prechadza napriec CIM ako aj napriec
integrovanymi podnikovymi informacnymi systémami

» Takéto systéemy CAQ riadia procesy tak, aby sa vyskyt nekvalitnych
produktov minimalizoval - nereaguju az po vzniku nekvalitnej
produkcie, ale jej predchadzaju, a dokonca ju predikuju

e (1ISO 9000)



Data mining a QM

e Harding, J. A. a kol. (2006, s. 970-976) poukazuje na
relevantnost dolovania z dat v oblasti vyroby a kvality
produkcie:

* \/o vyrobnych procesoch, operaciach
* Pri detekcii poruch, udrzbe

* Pri podpore rozhodovania

* Pri zlepsovani kvality

* Pri riadeni vztahov so zakaznikmi

* Pri planovani buducej vyroby, a td.

o ,Techniky dolovania z dat maju tendenciu byt ovela
pokrocilejsie nez jednoduché SPC nastroje” - uvadza SPC
expert (Pyzdek, 2013)

 KDD — Knowledge Discovery in Databases



KDD — manazérsky pohlad (Anand a kol., 1996)

2.

Specifikcia
problému

1.
3.

Ziskanie
dat

Vytvorenie
rieSitel'ského
timu

Interpretac
ia
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Specifikdcia problému

* V procese vyroby predmetného vyrobku (n*1000 ks/zmenu)
vznikaju rozne nezhody, odhalené az na vystupnej 100 %
vizualnej kontrole

* Prebieha testovanie rizikového dielca vyrobku (v pristrojovom
teste sa skuma podrobne 13 charakteristik rizikového dielca,
testovanie trva cca tyzden, testuje sa 1 model za mesiac)

* V pripade nezhody na testovanom dielci/dielcoch vyrobca
pristupuje k napravnym opatreniam (100 % kontrola a
roztriedenie celej mesacnej produkcie predmetného vyrobku)

* \/ rizikovej davke byva 30 — 50 % nezhodnych kusov vyrobkov

e Zdroj: HRICKO, M. Vyuzivanie hibkovej analyzy udajov pri zlepsovani kvality
produkcie. Dizertacna praca. EU v Bratislave. FHI. Skolitel: prof. Ing. Milan
Terek, PhD. Bratislava: FHI EU, 2014.



Ciel - predikovania nekvalitnej vyroby

* Analyza historickych dat z realneho vyrobného podniku,
posobiaceho v oblasti automobilovej vyroby s cielom
predikovat nekvalitnu vyrobu

* Uloha: Pomocou DM v procese KDD zistit, ¢i vyrobca méze
na vyrobku, oznacenom ako zhodny, odhalit pouzitie
rizikovej suciastky z potencionalne rizikovej davky

* Vystup: Vytvorit mechanizmus upozornenia, ktory by v
predstihu informoval o tom, ze rizikova suciastka vyrobku
moze byt z rizikovej vyrobnej davky a véasné informovanie
materskej firmy o moznej nezhodnej davke vyrobku



Ziskanie dat

* Bolo potrebné zistit hranicné hodnoty, ktoré budu sluzit na
identifikaciu toho, ¢i je vyrobna davka pouzitej rizikovej
suciastky rizikova, alebo zhodna

e Kazdy parameter ma cielovd hodnotu, MIN a MAX

* \Vysledok testovania vyrobkov je binarny: 0 (obsahuje
zhodnu suciastku ), 1 (obsahuje suciastku z rizikovej
davky)

 Historické data — vzorka zlozena len zo zhodnych produktov
* Rozdelenie do dvoch mnozin (rizikova, vyhovujuca)
 Pomer trénovacej a testovacej mnoziny: 50 % : 50 %



H ©- - < Data-WEKA.xlsx - Excel 2 B - [ X%
ST HOME  INSERT  PAGELAYOUT  FORMULAS  DATA  REVIEW  VIEW  DEVELOPER Janoscova Renata +

AU380 - I v

A Fil AA AB AC  AD AE AF AG  AH Al Al AK AL AM AN AOQ AP AQ AR AS AT Al |~
Parl Par26 Par27 Par28 Par29 Par30 Par31 Par32? Par33 Par34 Par35 Par36 Par37 Par38 Par39 Pard0 Pardl Pard2? Pard3 Pardd Pard5 Test
4372/ 75,78 8354 01 08 49 11,3 222 251 465 769 81,3 1132 1513 1594 2188 241,5 273,7 3424 398,7 2,129 OK
351,1 70,11 8196 0,1 0,9 24 12,2 1859 285 38,7 571 90,5 113,6 150,0 1759 2042 263,5 262,1 3729 384,5 2,163 OK
3g24 72,27 858 01 10 39 85 18,0 329 433 625 823 1lls0 1336 1490 1938 2136 2755 3143 3p4,7 2,161 OK
3%6,4 71,21 955 01 1,2 41 598 20,7 291 451 570 81,0 1159 1482 1506 2209 2379 2995 3406 341,1 2,265 RISK
371 3470|6906 86,80 01 19 45 10,1 176 33,0 43,1 66,2 882 1118 1464 140,2 1941 259,7 2878 390,6 3959 2417 OK
372/ 39p,9| 70,85 7882 01 10 20 04 171 298 50,7 71,9 752 1040 1292 1590 188,2 239,7 2784 3442 3388 2,054 RISK
373 338,3| 76,50 7451 01 14 49 116 157 372 446 652 92,6 1059 1359 1676 2168 2423 283,0 3446 3423 2,219 RISK
374/ 371,1| 70,71 8861 01 08 29 12,7 20,0 30,5 410 686 74,3 104,7 1315 1590 210,2 2408 288,0 355,2 383,0 2,232 OK
3754027 73,22 83,74 01 16 31 S50 166 293 464 623 791 1079 1254 1713 210,3 236,3 2493 2888 354,2 2,239 RISK
376/ 409,8| 72,86 76,63 01 08 39 S50 214 331 419 652 94,0 1143 1245 1811 2228 2704 284,7 3515 368,8 2,078 RISK
377 3970 76,78 80,31 01 o7 41 B84 157 298 479 658 724 1138 1325 1676 1993 268,7 2771 3449 368,8 2,042 RISK
378
379
380] [ -

Data meranie (IWKM) ) q 3

L B R

EH M -——F—+ 100%

e Skimana vzorka ma 45 atributov (parametrov)
e Pocet pripadov pre DM — 376
 \/ysledok testovania — v zavislom atribute Test
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Popisné statistiky (preskimanie dat)

=
&3 Weka Explorer

-

m@ﬂ i

-—
| Yisualize T Auto-WEKA T Farallel Coordinates Plot T Visualize 3D T Forecast
J Preprocess T Classify T Cluster T Associate T Select attributes
| Open file... J [ Open URL... I [ OpenDB.. | l Generate... ] | Undo J l Edit... J [ Save... |
Filter
| Choose JlNune |[ Apply |
Current relation Selected attribute
Relation: WekaExcel Aftributes: 46 Mame: Parl Type: Mumeric
Instances: 376 Sum of weights: 376 Missing: 0 (0%) Distinct: 306 Unique: 251 (67%)
Atributes | Statistic Value |
| Minimum 315.2 i
2 r r r Maximum 4372 |
| A || Mone || Iwet || Pattem | e 373 462 |
| StdDev 21536 |
| No. | | Mame | ‘
1 B Part X
[ 2] Parz - :
| 3 [:] Par3 [CIass:Test(Nom} E'H Visualize All |
| 4[] Par4
[ 5[] Parg
| 6 [ | Parg
[ 7 [ Par?
[ 8[| Pars
[ g [ ] Parg
| 10(]Parto ¥ 2 54
(345.7, 355.867]
ove 3
T T 1
315.2 3762 4372
Status
oK Log ‘“a x0
S
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Median
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Pocet chybajucich hodnot
Typ

Pocet unikatnych hodnét
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Vyber metod - WEKA

¢ 1999, New Zealand, ,free software”
e Zakladné funkcionality
(podpora réznych formatov, filtre, ...)

(rozhodovacie/klasifikacné stromy)
o Klastering €3 Weka GUI Chooser | B |
° Asocia’cie Program \isualization Tools Help
Applications
e Vyber atributov 7 WEKA
. « 7 ® e Y . -p' ._ Explorer
* Vizualizacia dat (zavislosti, '*'5 Sallbet i
NS BS 2D 3D ) of Waikato Experimenter
’ ) ) Jees \=
KnowledgeFlow
’ ForecaSt Waikato Envircnment for Knowledge =
Analysis Waorkbench
Wersion 3.8.0
{c) 1999 - 2018 -
The Univessity of Waikato Simple CLI
Hamilton, Mew fealand
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Data mining

e \Vytvorime 3 modely rozhodovacich stromov (RS):

e CART (classification and regression tree) — pri vybere atributu
vetvenia RS vyuziva hodnotu Gini indexu (min) (SimpleCART)

e C4.5 — na vetvenie vyuziva hodnotu informacného zisku (information
gain) — (J48)

e User clasifier

e Kritéria:
e premenné pri vetveni nebudu viac krat pouzité
* maximalny pocet vetveni na jednej urovni - 2

 maximalna hlbka stromu (teda pocet Urovni mimo korenového uzla -
10

e vytvorit najmensi rozhodovaci strom s najlepsim hodnotenim



CART Decision Tree
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J48 Consolidated pruned tree
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Tree View
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User Classifier
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Porovhanie modelov

Algoritmus Number of |[Size of the|Correctly Root mean
(trénovanie : validacia) |Leaf Nodes: |Tree: Classified squared
Instances error
CART Decision Tree 23 45 49.4681 % 0.6453
(50 % : 50 %)
J48 Consolidated pruned 49 97 49.4681 % 0.6949
tree (50 % : 50 %)
User Classifier 2 2 44.1489 % 0.5007
(50 % : 50 %)
CART Decision Tree 23 45 51.5625 % 0.5687

(66 % : 34 %)

22.11.2017

Ing. Renata JanoScova, PhD.
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Interpretacia a implementacia

* Prevod ,,najlepsieho” rozhodovacieho stromu na pravidla

Subor podmienok ¢. 1
Pard > 0,265
Par21 < 29,69
Parl < 398,5
Parl0 > 0,147

Pocet suborov podmienok = poctu listovych uzlov

 Model bol nasledne zapracovany do sablony meracieho
protokolu pomocou logickych funkcii (IF - THEN)

22.11.2017 Ing. Renata JanoScova, PhD.
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Process Mining
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System logs

(in form of documents, click streams, XML data)



Center1;35;CLOSED;39.4;Abeokuta;Enim Nec Tempus LLP;Algeria 956478;Approving on specific level;2014-10-23T710:25:27;2014-10-23T11:11:30;2;Completed ;Completed ;Azalia Hanse
78;Approving on specific level;2014-10-23T11:11:32;2014-10-23T13:16:32;2;Completed ;Completed ;Cullen Cameron;Approved;Completed ;CostCenter2;37;CLOSED;2270.28;Pont-de-L«
2014-10-23T13:16:40;2014-10-23T13:24:47;2;Completed ;Completed ;Edan Carrillo;Approved;Completed ;CostCenter2;37,CLOSED;2270.28;Pont-de-Loup;Augue Porttitor Limited;Algeri
en;OrderProcessed;Completed ;CostCenter2;37;CLOSED;2270.28;Pont-de-Loup;Augue Porttitor Limited;Algeria 956478;Delivery confirmation;2014-10-23T13:57:56;2014-11-11T13:01:5
Center2;37,CLOSED;2270.28;Pont-de-Loup;Augue Porttitor Limited;Algeria 956478;Delivery confirmation;2014-11-11T13:01:58;2014-11-20T14:26:17;2;Completed ;Completed ;Azalia H:
ed;Algeria 956481;Approving on specific level;2014-10-23T10:28:38;2014-10-23T11:12:28;2;Completed ;Completed ;Azalia Hansen;Approved;Completed ;CostCenter2;37;CLOSED;1908.
-10-23T11:12:30;2014-10-23T13:17:24;2;Completed ;Completed ;Check order numbers;Completed ;Cost Center2;37;CLOSED;1908.48;Pont-de-Loup;Augue Porttitor Limited;Algeria 956
Carrillo;Approved;Completed ;CostCenter2;37;CLOSED;1908.48;Pont-de-Loup;Augue Porttitor Limited;Algeria 956481;Process order;2014-10-23T13:25:26;2014-10-23T13:58:26;2;Com
Center2;37,CLOSED;1908.48;Pont-de-Loup;Augue Porttitor Limited;Algeria 956481;Delivery confirmation;2014-10-23T13:58:28;2014-11-11T13:03:39;2;Completed ;Completed ;Azalia H:
ed;Algeria 956481;Delivery confirmation;2014-11-11713:03:40;2014-11-26T12:51:30;2;Completed ;Completed ;Azalia Hansen;DeliveredCompletely;Completed ;CostCenter2;Process orc
2014-10-23T10:36:27;2014-10-23T11:13:19;2;Completed ;Completed ;Azalia Hansen;Approved;Completed ;CostCenter2;37;CLOSED;769.92;Pont-de-Loup;Augue Porttitor Limited;Alger
pleted ;Cullen Cameron;Approved;Completed ;CostCenter2;37;CLOSED;769.92;Pont-de-Loup;Augue Porttitor Limited;Algeria 956483;Process order;2014-10-23T13:18:43;2014-10-23T1
Center2;37,CLOSED;769.92;Pont-de-Loup;Augue Porttitor Limited;Algeria 956483;Delivery confirmation;2014-10-23T13:54:46;2014-11-25T07:18:07;2;Completed ;Completed ;Azalia Hai
84;Approving on specific level;2014-10-23T10:44:54;2014-10-23T11:14:47;2;Completed ;Completed ;Azalia Hansen;Approved;Completed ;CostCenter2;37;CLOSED;7622.04;Beerse;Lacus
2014-10-23T11:14:49;2014-10-23T13:19:18;2;Compare of sums;Cullen Cameron;Approved;Completed ;CostCenter2;37,CLOSED;7622.04;Beerse;Lacus Foundation;Algeria 956484;Appro
lo;Approved;Completed ;CostCenter2;37,CLOSED;7622.04;Beerse;Lacus Foundation;Algeria 956484;Process;2014-10-23T13:25:51;Get lowest approval level;2014-10-23T13:59:06;2;Com
Center2;37,CLOSED;7622.04;Beerse;Lacus Foundation;Algeria 956484;Delivery confirmation;2014-10-23T13:59:08;2014-11-18T09:09:01;2;Completed ;Completed ;Azalia Hansen;Deliver
85;Approving on specific level;2014-10-23T10:48:30;2014-10-23T11:15:35;2;Completed ;Completed ;Azalia Hansen;Approved;Completed ;CostCenter2;37;CLOSED;8990.8;Beerse;Lacus |
2014-10-23T11:15:38;2014-10-23T13:19:34;2;Completed ;Completed ;Cullen Cameron;Approved;Completed ;CostCenter2;37;CLOSED;8990.8;Beerse;Lacus Foundation;Algeria 956485;A
lo;Approved;Completed ;CostCenter2;37,CLOSED;8990.8;Beerse;Lacus Foundation;Algeria 956485;Process order;2014-10-23T13:26:02;2014-10-23T14:00:16;2;Completed ;Completed ;A
dation;Algeria 956485;Delivery confirmation;2014-10-23T14:00:17;2014-11-18T09:10:15;2;Completed ;Completed ;Azalia Hansen;DeliveredCompletely;Completed ;CostCenter2;37;CLO!
2014-10-23T10:50:02;2014-10-23T11:1;Azalia Hansen;Approved;Completed ;CostCenter2;37;CLOSED;3401.46;Beerse;Lacus Foundation;Algeria 956486;Approving on specific level;2014
Center2;37,CLOSED;3401.46;Beerse;Lacus Foundation;Algeria 956486;Approving on specific level;Approving on specific level;2014-10-23T13:19:55;2014-10-23T13:26:07;2;Completed ;C
dation;Algeria 956486;Process order;2014-10-23T13:26:11;2014-10-23T14:01:35;2;Completed ;Completed ;Azalia Hansen;Order;Approving on specific level;Processed;Completed ;Cost(
rmation;2014-10-23T14:01:36;2014-11-25T07:16:48;2;Completed ;Completed ;Azalia Hansen;DeliveredCompletely;Completed ;CostCenter2;37;CLOSED;3401.46;Beerse;Lacus Foundatio
pleted ;Azalia Hansen;Approved;Completed ;CostCenter2;37;CLOSED;2131.48;Beerse;Lacus Foundation;Algeria956488;Approving on specific level;2014-10-23T11:16:56;2014-10-23T13
Center2;37,CLOSED;2131.48;Beerse;Lacus Foun;Shift to higher level;dation;Algeria956488;Approving on specific level;2014-10-23T13:20:36;2014-10-23T13:26:16;2;Completed ;Complet
dation;Algeria956488;Process order;2014-10-23T13:26:19;2014-10-23T14:03:29;2;Completed ;Completed ;Azalia Hansen;OrderProcessed;Completed ;CostCenter2;37;CLOSED;2131.48;E
rmation;2014-10-23T14:03:31;2014-11-25T07:18:55;2;Completed ;Completed ;Azalia Hansen;DeliveredPartially;Completed ;Status change to Approved;37;CLOSED;2131.48;Beerse;Lacus
rmation;2014-11-25T07:19:00;2014-12-02T16:18:45;2;Completed56481;Approving on specific level;2014-10-23T10:28:38;2014-10-23T11:12:28;2;Completed ;Completed ;Azalia Hansen
81;Approving on specificevel; 2014-10-23T11:12:30;2014-10-23T13:17:24;2;Completed ;Completed ;Cullen Cameron;Appro ved;Completed ;Cost Center2;37;CLOSED;1908.48;Pont-de-L
2014-10-23T13:17:27;2014-10-23T13:25:22;2;Completed ;Completed ;Edan Carrillo;Approved;Completed ;CostCenter2;37;CLStatus change to Accounted;OSED;1908.48;Pont-de-Loup;A
unted;2;Completed ;Completed ;Azalia Hansen;OrderProcessed;Completed ;CostCenter2;37;CLOSED;1908.48;Pont-de-Loup;Augue Porttitor Limited;Algeria 956481;Delivery confirmatic
en;DeliveredPartially;Completed ;CostCenter2;37;,CLOSED;1908.48;Pont-de-Loup;Augue Porttitor Limited;Algeria 956481;Delivery confirmation;2014-11-11T13:03:40;2014-11-26T12:51:
Center2;37,CLOSED;1908.48;Pont-de-Loup;Augue Porttitor Limited;Algeria 956483;Approving on specific level;2014-10-23T10:36:27;2014-10-23T11:13:19;2;Completed ;Completed ;Az:
ed;Algeria 956483;Approving on specific level;2014-10-23T11:13:21;2014-10-23T13:18:39;2;Completed ;Completed ;Cullen Cameron;Approved;Completed ;CostCenter2;37;CLOSED;76¢
:2014-10-23T13:18:43;2014-10-23T13:54:44;2;Completed ;Completed ;Azalia Hansen;OrderProcessed;Completed ;CostCenter2;37;CLOSED;769.92;Pont-de-Loup;Augue Porttitor Limitec
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Center1;35;CLOSED;39.4;:Abeokuta;Enim Nec Tempus LLP; Algeria 956478 Approving on spedific level; 2014-10-23T10:25:27:2014=10-23T11:11:30:2; Completed ;Completed ;Azalia-Hanse
[8;Approving on specific level;2074- 10-23T11:11:32;2014-70-23T13:16:32;2;Completed :Completed ;Cullen Cameron;Approved;Completed LostCenter2;37;CLOSED;2270.28;Pant-de-Lx
2014-10-23T13:16:40;2014-10-23T13:24:47:2;Completed ;Completed ;Edan Carrille;Approved;Completed LostCenter2:37;CLOSED;2270.28:Pont-de-Loup;Augue Porttitor Limited;Alger]
en;OrderProcessed;Completed ;CostCenter2;37,CLOSED;2270.28; Pont-de-LoupiAugue Porttitor Limited; Algeria 856478;Delivery confirmation;2014-10-23T13:57:56;2014-11-11T13:01:5
Center2;37;CLOSED;2270.28;Pont-de-Loup:Auguie Porttitor Limited:Algeria 956478 Delivery confirmation;2014-11-11T13:01:58;2014-11-20T14:26:17;2;Completed ;Completed ;Azalia H
ad:Algeria 95648 1:Approving on specific level:2014-10-23T10:28:38.20714-10-23T11:12:28;2; Completed Completed ;Azalia Hanser;Approved:Completed ;CostCenter2;37;CLOSED; 1908
-10-23T11:12:30;2014-10-23T13:17:24:2; Completed ;Completed ‘Check order numbers Completed ;Cost Center2;37,CLOSED;1908.48;Pont-de-Loup;Augue Porttitar Limited;Algeria 856
 CarrillojApproved;Completed CostCenter2;37;CLOSED; 1908.:48;Pont-de-Loup;Augue Porttiter Limited:Algeria 956481;Process order;2014-10-23T12:25:26;2014-10-23713:58:26;2;Com)
Center2;37,CLOSED;1908.48;Pont-de- -Loup;Augue Porttitor Limited;Algeria 956481 Delivery confirmation;2014-10-23T13:58:28;2014-11-11T13:03:39;2;Completed ;Completed ;Azalia H;
ac Algeria 95648 1;Delivery confirmation;2014-11-11T13: 03:40:2014-11-26T12:51:30;2,Completed :Completed ;Azalia Hansen;DeliveredCompletely;Completed [CostCenter2;Process ord
2014-10-23T10:36:27;2014=10-23T11:13:19:2;Completed ;Completed ;Azalia HansemApproved:Completed ;CostCenter2;37;CLOSED; 769.92;Pont-de-Loup;Augue Porttitor Limited;Alger
pleted ;Cullen Cameron;Approved:Completed ;CostCenter2;37:CLOSED;769.92;Pant-de-Loup;Augue Porttitor Limited;Algeria 956483;Process order;2014-10-23T13:18:43:2014-10-23T1
Center2;37;CLOSED;769.92:Pant-de- Loup;Augue Portiitor LimitediAlgeria, 956483;Delivery confirmation;:2014-10-23T13:54:46;2014-11-25T07:18:07;2:Completed Completed jAzalia Hai
34;:Approving on specific level2014-10-23T10:44:54:2014-10-23T11:14:47.2;Completed ;Completed jAzalia HansenApproved,Completed ;CostCenter2;37;CLOSED;7622.04;Beerse;Lacus
2014-10-23T11:14:49:2014=10-23T13:19:18: 2C@m;; are of sums Cullen Cameron ‘Approved:Completed ;CostCenter?;37,CLOSED;7622.04;Beerse;Lacus Foundation;Algeria, 856484:Appro!
lo;Approved;Completed ;CostCenter2;37;,CLOSED; 71622.04:Beerse;Lacus FoundatiomAlgeria 956484 Process;:2014-10-23T13:25:51 Get low _,_,tapprmal level:2014-10-23713:52:06;2; Comj
CenterZ;37,CLOSED;7622.04;Beerse;Lacus Foundation;Algeria 956484;Delivery confirmation;2014-10-23T13:59:08;2014-11-18T09:09: 01:2; Completed ;Completed ;Azalia Hansen;Deliver
35;Approving on specific level;2074-~1 0-23T10:48:30,2014-10-23T11:15:35;2;Completed ;Completed ;Azalia Hansen;Approved;Completed ;CostCenter2;37,CLOSED;8990.8;Beerse;Lacus |
2014-10-23T11:15:38;2014-10-23T13:19:34:2,Completed ;Completed ;Cullen CameronjApproved;Completed ;CostCenter2;37,C LOSED; 8990.8;Beerse;Lacus Foundation;Algeria 956485;A
lo;Approved;Completed ;CostCenter2;37; CLOSED:8990.8;Beerse;Lacus Foundation;Algeria 956485;Process order;2014-10-23T13:26:02;2014-10-23T14:00:16;2;Completed iCompleted ;A
dation;Algeria 956485, Delivery confirmation;2014-10- 23T14:00:17;2014-11-18T09:10:15;2;Completed :Completed ;Azalia Hansen; DeliveredCompletely;Completed ;CostCenter2;37,CLO
2014-10-23T10:50:02;2014<10-23T11:1;Azalia Hansen;Approved; Completed :CostCenter2;37;CLOSED; 3401 46 Beerse'Lacus FoundationAlgeria 956480;Approving on speciic level;2014
Center2;37,CLOSED;3401 46;Beerse;Lacus Foundation;Algeria 956486;Appr oving on specific ' Approving on ific level: 2014-10-23T13:19:55:2014-10-23T13:26:07:2;Completed :C
dation;Algeria 956486;Process order;2014-10-23T13:26:11,2014-10-23714:01:35;2;Completed Completed Azaha Hansen Qrder;Approving on specific level;Processed;Completed:;Cost(
rmation;2014-10-23T14:01:36;2014-11-25T07:16:48,2:Completed ;,Completed jAzalia Hansern, DehveredCompletely,Completed ‘CostCenter2;37:CLOSED;3401.46;Beerse;Lacus Foundatio
pleted ;Azalia Hansen;Approved:Completed ;CostCenter2;37; CLOSED;21371.48;Beerse;Lacus Foundation Algeria956488;Approving on specific level;2014-10-23111:16:56;2014-10-23T13
CenterZ;37:CLOSED; 2131 48;Beerse:Lacus Foun:Shift: wh_igher level AlgeriaB56488;Approving on specific level;2014-10-231T13:20:36;2014-10-23T13:26:16;2; Completed ;Comiplet
dation;Algeria956488;Process order2014-10-23T13:26:19:2014-10-23T14:03:29:2;Completed ;Completed ;Azalia Hansen;OrderProcessed;Completed ;CostCenter2:37,CLOSED;2131.48;E
rmation;2014-10-23T14:03:31;2014-11-25T07:18:55,2:Completed ;Completed /Azalia Hansem;DeliveredPartially;Completed ;Status change to Approved:37;CLOSED;2131.48;Beerse;Lacus
rmation;2014-11-25T07:19:00;2014-12-02T16:18:45,2:Completed56481;Approving on specific level:2014~10-23T10:28:38;2014-10-23T1 1:12:28;2;Completed ;Completed ;Azalia Hansen
31;Approving on specificevel; 2014<10-23T11:12:30:2014-10-23T13:17:24:2:Completed :Completed ;Cullen CameronAppro ved; Compinted iCost Center2;37,CLOSED; 1908.48;Pont-de-L
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Process mining is a relatively young research discipline that sits
between computational intelligence and data mining on the one hand,

and process modeling and analysis on the other hand.

Process Mining Manifesto (www.win.tue.nl/ieeetfpm)



PROCESS REVOLUTION

subjective -

adjective | sub-jec-tive | \(,)sab-'jek-tiv\

relating to the way a person experiences
things in his or her own mind

exception -

noun | ex-cep-tion | \ik-'sep-shan\

a case where a rule does not apply

limited -

adjective | lim-itred | \'li-ma-tad\

confined within limits : restricted <limited success>

visibility -
noun | vis-i-bilicty | \ vi-za-'bi-la-té\

capability of being readily noticed






VSM (City University)

Personalized University

Analytical Results

e Comparing A & B grade students to E graders

* 7 activities revealed in their flow

* Rising activity by 50% and redistributing in time
Outcome

e Easier student onboarding

* Best practice guide




Phase 1 — Overview

Low height flight over moodle data
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Results

. course view
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@ user view all
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. user view
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role assign

. forum view discussion

. forum view forum

. resource view
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. quiz view
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course editsection
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Questions

« Can we focus on a specific study field?

 Are we able to enrich the data with final grades and thus distinguish
students?

* Are we able to distinguish the process variants and habits of best
performers?

« And what about comparisons to low performers?

« Would it be possible to learn from the best and guide newcomers
to achieve better final grades?



Phase 2 — Deep Insignt

Drill-down into online study field based on focused questions
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Process comparison
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THANK YOU

Michal Rosik

PRODUCT VISIONARY

As Product Visionary for minit, Michal defines the Research & Development direction for this process mining solution, develops close ties to
the academic community in this area and evangelises process mining benefits to enterprises worldwide. Michal previously lead Microsoft
Consulting department in Siemens and was involved in several large enterprise projects as a consultant and project manager. In his free time,
he is a passionate trail runner.

@ @michalrosik @ @minitlabs @ michal.rosik@minit.io
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Run of the panel discussion

Universities, SME’s and Knowledge Management (S2)

SONA FERENCIKOVA
moderator

ARTHUR RUBENS, LENKA SABLATUROVA , FRIDRICH RACZ, MICHAL RoOsIK, JOZEF
HVORECKY
Panelists

Abstract: In order to introduce the key topic of the workghethe collaboration

between business and academia, Seminar 2 was oedaini a panel discussion
format. Three representatives of business anditwrsity professors. Below we
introduce the key elements of their introductoryeesphes and outline their
discussion with audience.

Keywords: University mission, Collaborative learning, Causabps, Optimal
learning strategy, Business-university partnership

Structure of the panel discussion and its main tops

During the first 35minutes every panelist brieflyroduced his point of view of the
relationship between universities, small and medamterprises and Knowledge Management.
They were asked to prepare short PowerPoint prats@ms on their recent research in the given
area. There were no specific instructions about thé’s particulars. The result was a very
interesting mixture that demonstrated the variétgpnions and concepts.

Prof. Arthur Rubens introduced the concept &ntrepreneurial University. The concept
represents the enrichment of two traditional ursitgrroles: education and research. The
university is here understood as an entreprendlimgsés knowledge. In can be done by the
expansion of its historical role — it can prepgpedsfic courses and programs tailored to the
business needs and/or accomplish research accaoodiginess’ specification. These activities
bring various benefits to the universities fromreahcial profit to the reflection of these needs
in their study programs.

Dr. Lenka Sablatirova spoke about her experience with such businessedilcourses.
She stressed the importanceGillaborative Learning. Its key is mutual understanding of
needs of both instructors and students. She pextantnodel of building it. The collaboration
must from the very first contact. The students bee@oauthors of the course content and
collaborate on its teaching and learning methodelddpeir education is flexible and highly
interactive. The goal of teaching is the full coetpension of the learned material rather than
its amount.

Dr. Fridrich Racz presentedCausal Loop Diagrams as a tool of Organizational
Learning. He showed that theoretical concepts can be ssittigsexploited for improving
organizational culture. Using Causal Loops, the mamy’'s activity and relationships are
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mapped. The map can then be used for the indextidit by sources of drawbacks — and
exploited for their diminishing.

Michal Rosik showed a partially opposite example. Using big gaibcessing of the virtual
classroom students’, he identified their behavipedterns during their online education. Some
of them result in the successful course complettimers do not. Bi£ducation 4.0he denoted
the application of the findings that might serveaaset of recommendations to the university
students. Their application could reduce the nundfestudents’ individual failures and,
consequently, the university dropout rate.

Finally, Prof.Jozef Hvorecky analyzed the mechanisn@rganizing the collaboration
between universities and SME’sHe stressed three aspects: Connecting relevdinidnals,
building working conditions for them and appreaigtiheir efforts. He pointed to the fact that
Prof. Rubens’ idea of entrepreneurial universitgefamany challenges in Slovakia due to its
conservative atmosphere and low appreciation aigés

After these speeches, the panelists reacted topghkners’ contributions. Each reaction was
limited to five minutes and helped to eliminate nmiddferences in their opinions. In principle,
all of them supported the idea of entrepreneurnalersity as a progressive university model.

Then, the audience was invited to participate stasion. The participants pointed to the
importance of a business-university partnershipnyiaf them expressed their disappointment
about the negative attitude of the Slovak AccreiditaCommission which do not value such
partnership in its university evaluations. Theyoabppreciated the format of panel and
expressed their desire to organize similar parsglugision at other scientific events organized
by Vysoka Skola manazmentu.

Jozef Hvorecky
Co-chair



Funkcia MES systémov z pohladu
Industry 4.0

Ing. Vladimir Surka
Tempest a.s.
vladimir_surka@tempest.sk

Seminar on Data mining tools and CAQ (S1)

Vysoka Skola manazmentu v Trencine

International Workshop on Knowledge Management
IWKM 2017

Trencin 12 - 13. 10. 2017



Koncept Industry 4.0

K ocPs - KYBERNETICKO FYZIKALNE SYSTEMY
2 C¥INTERNET OF THINGS >

3 « *INTERNET OF SERVICES

Z@G DATA >

5 . *CLOUD COMPUTING

6. *PRODUCT LIFECYCLE MANAGEMENT SYSTEMS
7 . *DIGITAL MANUFACTURING

8 . *DIGITAL TWIN

www.tempest.sk



Monitaring, supervisory control
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IT makes sense
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Wonderware - MES
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Wonderware — popis komponentov

&
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Wonderware — rozsirujuce komponenty
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Wonderware — z pohladu Ind4.0
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EEE' et are
Wonderware — MES moduly Y ——

Wonderware MES sa sklada z troch modulov:

MES/Operations
> Riadenie vyroby podla zakaziek z ERP :— ||:|“ ==
> Geneaoldgia vyrobkov =" = = |=
> Skladové hospodarstvo =
> Riadenie postupov operatorov == =
S )
MES/Performance im_,.:. — %ﬁf"
> OEE kalkulacie —E __
> Podpora zvy$enia kapacit jestvujucich zariadeni e
MES/Quality -
> |dentifikacia devicdcii kvality v real-time ¢ase e
> Kontrola zhody kvality s predpismy g ——————]
> Automatické ukladanie vzoriek 0
=== [Tempest

IT makes sense



Wonderware — Situational Awareness

HMI zamerané na proces, data v kontexte a upriamenie pozornosti operatora

(CR——

=" Himiar [
= ojime

=] [ B e 5
ES "‘{"”";_‘;'-l'li B

Sucéasnost

Buducnost

Zdkladom je kniha , High performance HMI” zaloZena na standarde ISA-101

Pri¢iny havarijnych situacii

Zauzivané synonyma:

e High Performance HMI
e Abnormal Situation Management (ASM)
e Operator/User Centered Design

dprucha zariadenia

e Sijtuation(al) Awareness

M Proces

 Advanced Process Graphics

Zdroj: ASM Consortium

Tempest

IT makes sense

e Human Factors Design



Wonderware — Situational Awareness

Ukazka obrazovky s principom Situational Awareness
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Wonderware — Situational Awareness

Klucove principy — odstranenie nepodstatnych informdcii
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Wonderware — Situational Awareness

Wonderware kniznica pripravena na pouzite — priklady implementdcie
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Vvyuzitia data miningu - pripadova studia

Kvalita vyrobkov, Chyby zariadeni, Planovanie udrzby

. identifikacia vplyvu vyrobnych parametrov na celkovy vyrobny
proces

. optimalizdcia systémovych a prevadzkovych nastaveni strojov

. optimalizacia vyrobného procesu

. optimalizacia intervalov kontroly zariadeni

. detekcia chybovych stavov zariadeni

. identifikacia neocakavanych vypadkov zariadeni

. zabezpecenie kvality produkcie

. predikcia udrzby strojov

. predikcie optimalnych cyklov vymeny Casti strojov

. predikcia spotreby spotrebného materialu

. predikcia chyb vo vyrobe

13



Navrh analytickej platformy pre Big Data zohfadiujiceho koncept
Industry 4.0

Shop Floor
Service Bus

e ——
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Ostatne zdroje

14



Zaznamy bez Findlny pocet
Obdobie
zaznamov duplikacii zaznamov
1.1.2016 - 31.12.2016 1 360967 1099 264 1097 675
1.9.2016 - 31.12.2016 486 117 385 358 384 480

Vytvorené Statistiky s hypotézami:

Zavislost pracovnych zmien, diia v tyZdni a hodiny na vznik lakovacich chyb .

Navrh frameworku pre zber heterogénnych dat z lakovne, ich
spracovanie, ukladanie a priprava pre ziskavanie znalosti z dat

15



Ziskavanie znalosti pre potreby riadenia vyrobnych procesov s vyuzmm K
vybranych metod a nastrojov pre analyzu dat ziskanych z Iakovne . .

L L] L]
Rozhodovacie stromy ol
Presnost Manudlny vyber atributov Atribuaty podla vahy |
modelu Neoptimalizované parametre Neoptimalizované parametre |
rozhodovacieho stromu Optimalizované rozhodovacieho stomu Optimalizované '
i L parametre . L parametre
Gain Inform.  gini_index  accuracy Gain Inform. gini_index  accuracy !
ratio gain ration gain
i
Manualny |
vyber |
o 70,91 70,91 72,73 76,36 79,09 72,73 70,91 71,82 75,45 79,09 |
hodnoty ciel.
Atributu |
Discretize by |
o 69,09 70,00 67,27 70,00 80,00 68,18 68,18 70,00 73,64 80,91 !
Binning
Discretize by |
46,36 44,54 47,27 46,36 56,36 48,18 46,36 44,55 51,82 59,09

Frequency
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Rozhodovacie stromy - - -

Hodnota Klasifikaéna Absolitna ‘

Algoritmus Kappa Korelacia '

presnosti chvba chvba .

Decision Tree 80.91% 19.09 0.639 0.279 0.839 !

Random Forest 80.91% 19.09 0.622 0.409 0.845 *

Gradient Boosted 77.27% 22,73 0.638 0.744 0.842

Tree )

C4.5 82.73% 17.27 0.670 0.428 0.855 ‘
Random Tree £2.73% 17.27 0.639 0.300 0.770

ID3 81.82% 18.18 0.306 0.306 0.842 18 *°
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Dakujem za pozornost

vladimir_surka@tempest.sk



ORGANIZING THE COLLABORATION
BETWEEN UNIVERSITIES AND SME’S

Prof. RNDr. Jozef Hvorecky, PhD.
Vysoka skola manazmentu v Trencine
INvorecky@vsm.sk

Universities, SME's and Knowledge Management (S2)

Vysokd skola manazmentu v Trencine
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Collaboration of Knowledge Workers

P. Drucker:

The knowledge worker cannot be supervised closely or
In detail. He can only be helped.

But he must direct himself, and he must direct himself
towards performance and contribution, that is, toward
effectiveness.




What sorts of help are critical?

» Connecting relevant individuals
=» Building working conditions for them
» Appreciating their efforts




Connecting Relevant Individuals

» Not necessarily the top managers — rather those
directly involved

» SME: those responsible for development

» University: those interested in applications and
knowledge distributions




Building working conditions

» Finding appropriate topic:
» Design/development of a product
» Creative marketing
» Training of staff



Appreciating Efforts of Collaborating Team

®» Promote entrepreneurial culture
» |dentify key individuals
» Modify the assessment culture

» Be fair and open
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Seeing Beyond the Probable

“Most organizations plan around what is most likely.
In so doing they reinforce what is, even though they want something very different.

(Clement Bezold)

Mediumterm
o (p-20years): oo

* Possible

What may happen?
 Plausible

What could happen?
e Probable

What will likely
happen?

* Preferable

What do we want to
have happen?

”
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Education 4.0

s there a synergy between Industry 4.0 and Education?

Mgr. Michal Rosik
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Seminar on Universities, SME's and Knowledge Management (52)
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International Workshop on Knowledge Management
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VSM (City University)

Personalized University

Analytical Results

e Comparing A & B grade students to E graders

* 7 activities revealed in their flow

* Rising activity by 50% and redistributing in time
Outcome

e Easier student onboarding

* Best practice guide
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Further questions

« Can we focus on a specific study field?

 Are we able to enrich the data with final grades and thus distinguish
students?

* Are we able to distinguish the process variants and habits of best
performers?

« And what about comparisons to low performers?

« Would it be possible to learn from the best and guide newcomers
to achieve better final grades?
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What else can be done?
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Resource: https://en.wikipedia.org



Cyber-physical oT Cloud Cognitive
systems computing computing

Industry 4.0

Resource: https://en.wikipedia.org



Cyber-physical

Systems

4 )

Monitor physical processes/virtual
copy of physical world

( )

Communication and cooperation
between systems and humans in
real time

Industry 4.0

N\ J

Cloud
computing

Scalable, extensive computing
power / Security

Cognitive

computing

Machine learning, reasoning,
natural language processing,
speech recognition and vision
(object recognition), human—
computer interaction, dialog and
narrative generation, among other
S technologies )

Resource: https://en.wikipedia.org



0}

Connection
(sensor and
networks)

02

Cloud
(computing and
data on demand)

03

Cyber
(model &
memory)

04

Content/context
(meaning and
correlation)

05

Community
(sharing &
collaboration)

06

Customization
(personalization
and value)

Resource: https://en.wikipedia.org
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Michal Rosik

PRODUCT VISIONARY

As Product Visionary for minit, Michal defines the Research & Development direction for this process mining solution, develops close ties to
the academic community in this area and evangelises process mining benefits to enterprises worldwide. Michal previously lead Microsoft
Consulting department in Siemens and was involved in several large enterprise projects as a consultant and project manager. In his free time,
he is a passionate trail runner.

@ @michalrosik @ @minitlabs @ michal.rosik@minit.io
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Old Model of Universities

First Mission: Teaching - Bologna in 1088: “University" is
derived from the Latin - universitas magistrorum et
scholarium, which means "community of masters and
scholars

Second Mission: 1900’s First Academic Revolution -
Research

— Agricultural extension programs - Encouraged faculty
to conduct research that could be translated into
practice.
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* Third Mission: 1980’s: Second Academic Revolution (internal/external)
— External Service — Entrepreneurial University (Academic Capitalism)

— Triple Helix Model: Industry and government, works with academia in contributing
to innovation-driven strategy aimed at regional or national economic growth
strategy (third stream activities that exploit knowledge)

— Bayh-Dole Act (Patent and Trademark Laws); Employed Inventor Act, etc.
— U.S., Europe, Asian; Technology Transfer, Spin-offs, Knowledge Exchange, etc.
* Fourth Mission: “Now” — Co-creation for Sustainability

— Not only contribute to economic and social development via technology transfer
and entrepreneurialism, but also collaborates with different stakeholders with the
aim of materialising sustainable development.
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FLORIDA Florida Gulf Coast University

GULFCOAST

UNIVERSITY

State University
(10th SUS; Teaching and Research)

Founded: August 1997

Current: 15,000 plus students
Growth: 25,000 plus (7 yrs)

Lutgert COB Largest College
B.S, MBA, MS, EMBA, Int.
UG — Traditional

MBA — Traditional/
Non-Traditional




Lutgert College of Business
Center for Leadership & Innovation

Founding Principles

Extension of College and formed before University opened
Strategically located between primary services areas

Created partnerships with Public, Private and Corporate
Communities

Provided link between college and universities resources and
Economic Development

Broke down old barriers between university and community

Centers’ and Institutes

Executive MBA Program; Lucas Institute for Real Estate
Development and Finance; Small Business Development
Center;

Institute of Chinese Studies and Emerging Markets

Regional Economic Research Institute; Center for Conflict ]
Resolution; Economic Education; Inst. H.R; Sponsored Projects | |



FLORIDA
Q e Center for Leadership and Innovation

SERVING SOUTHWEST College of Business
e Professional Workshops, Seminars, Conferences,
Forums; and Comprehensive Training Assistance, Professional
Certification Training Programs, Specialized In-house Training,
etc.

* Research and Consultative Services
v'Comprehensive Organization Wide Assessment
v'Focus Groups and Nominal Grouping Sessions
v Employee and Customer Satisfaction Surveys
v'Human Resource Systems (Development and Assessment)
v'Public Surveys (Community, Business Community, etc)
v'Comparative Benchmark Assessments
v'Strategic Planning and Strategic Facilitation
v'Economic Impact Studies
v Individual and Group Leader Training
v'Myers Briggs Type Indicator (MBTI ) Assessment
v'Quality Assessment and Process Mapping
v'Business Plan Development
v'Development of Information Databases
v'"Web Based Development
v'"Work-Life Balance Survey
v'360 Benchmarking of Executive Team




Benefits to University

Community
Relations
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Key points

- Company education

- Gamification courses

- Coaching and Mind mapping
- Tailored educational product
- Educational strategy

- Self-directed education

- Passion-driven learning

- Life-long learning



Answers




Tailored Educational Product

Question 1:

Target group?



Comparison of the students

Traditional students Adult students

Origin of the previous Study and professional
knowledge experience

Key knowledge Systematic, theory oriented Practical, significantly less
characteristics systematic

Motivation Degree, diploma

Work experience Minimum Several years

Command of the target | Minimum, often none Rich, depending on the work

subject of the study experience, however limited to

the practical part of the

subject



Tailored Educational Product

Question 2:

How to determine which pieces of knowledge does the student in our target group
have, how to identify which pieces of knowledge he would like to have and how to

map the differences with the aim to form the content of education?
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