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Preface 
  
 

Modern Operational Research and Optimization approaches have attracted an increasing number 

of researchers, decision makers, educators and practitioners in recent years. Indeed, very powerful 

and smart computational techniques emerged for solving a huge number of real-world tasks and 

problems, in particular related to the areas of optimization in theory and practice. These problems 

are characterized by their very high complexity. In the family of international Operational 

Research, scientists from many sectors, branches and countries have worked on solutions of such 

emerging challenges. Within that family there are scholars from IFORS and its regional groupings 

and, inside of them, national OR societies and groups. 

 

In the presence of a turbulent environment, classical or even traditional approaches are struggling 

to receive “holistic” answers and solution with a high level of satisfaction for real-life application 

problems of OR. Hence, new “global optimization” techniques are required to seriously deal with 

those issues. One class of these methods are modern optimization technologies which comprise a 

generic and flexible, robust and versatile frame in order to resolve problems of complexity of 

monitoring, optimizing, controlling and guiding in real-world applications of economics, natural 

sciences, economics, engineering and even politics.  

 

Our book provides new modeling and solution approaches, and it can become a valuable 

compendium for graduate and postgraduate students, for deciders and researchers in private sectors, 

in universities and in modern industries, within a variety of sciences, high-tech fields and 

managerial areas, such as applied mathematics, finance and game theory, physics and chemistry, 

computer science, management and business, economy, geo-, neuro- and bio-sciences, societal life, 

development and environmental protection, whenever one wants or urgently needs to model real-

world problems under uncertainty. We all do very well known that predictability in an uncertain 

environment is inevitable for every area of engineering, of management and of science.  

 

In this context, our book wishes to offer a significance and to become very help- and fruitful for 

the people on earth, their living-conditions and peace. 

 

Dorien DeTombe 

Gerhard-Wilhelm Weber 

Semih Kuter 
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1 The Future of IoT and Big Data Analytics in Traffic Problems 

 

Zeynep Idil ERZURUM CICEK1 and Zehra KAMISLI OZTURK2 

Anadolu University, Industrial Engineering Department, Eskisehir, Turkey 

zierzurum@anadolu.edu.tr 1, zkamisli@anadolu.edu.tr  2 

 

 

 

Introduction  

Transportation is an irreplaceable need of all of the people in the society. It is getting harder day-

by-day to travel as a pedestrian or by a vehicle because of the increase in number population and 

vehicles. The financial and emotional cost of time lost based upon transportation becomes harder 

to endure. 

The traffic stress, which emerges because of the traffic congestion, rule violation and accidents, 

forms a negative basis for home and work experience of many people. Moreover, it is considered 

that the traffic stress decreases the efficiency of workers. The traffic stress is a subject, which has 

been studying for years in psychology research area.  

In traffic subject, which includes selecting the rules in traffic, detecting the traffic bottlenecks, 

performance measurements etc., optimization, simulation and forecasting studies are conducted. 

These studies take part of studies under the head of Traffic Management Problems (TMP) and 

Traffic Assignment Problems (TAP).  

In recent years, with the emergence of the concepts of Internet of Things (IoT) and Big Data it is 

provided that approaching realistic to the traffic problems. The size and reality of the collected data 

enabled to search for effective solutions of the traffic problems that are difficult to solve in real life 

and also revealed smart city implementations. The social and material contribution of these studies, 

which can offer measures and warnings to reduce the numbers of accident, injury and mortality, is 

invaluable. 

In the traffic forecasts from real life problems, different types of data except the existed historical 

data has been started to use with the increase in the number of data sources via IoT in the recent 

days. The data sources such as street camera views, sensor data, social media sharing and online 

maps are used commonly in traffic issues. 

In this chapter, information about TMP will be given in Section 2. TAP and studies about 

forecasting will be reviewed in Sections 3 and 4. In Section 5, the usage of IoT and Big Data will 

be discussed and future research suggestions are discussed in Section 6.    
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2 Big-Data and smart cities:  

a way of exposing emerging social patterns 

Laura Lotero1, Alejandro Builes-Jaramillo2, Gerhard-Wilhelm Weber3 
1 Facultad de Ingeniería Industrial. Universidad Pontificia Bolivariana. Circular 1 # 70 -01, Medellín, Colombia. 

Email: laura.loterov@upb.edu.co  
2 Institución Universitaria Colegio Mayor de Antioquia, Facultad de Arquitectura e Ingeniería, Carrera 78 # 65 – 46, 

Edificio patrimonial. Medellín, Colombia. Email: Luis.builes@colmayor.edu.co   
3Chair of Marketing and Economic Engineering, Faculty of Engineering Management, Poznan University of 

Technology, ul. Strzelecka 11, 60-965 Poznan, Poland. Email: gerhard-wilhelm.weber@put.poznan.pl  

 

Abstract 

Big-Data and Smart Cities are words that come to mouth more often these days. In this work, we 

present a literature review of what is Big-Data, what is its relationship with the so-called Smart 

City and some potential uses in helping uncover social complexity patterns. We also discuss some 

of the challenges and opportunities of the use of Big-Data techniques for smart and/or developing 

cities in order to improve decision making. This chapter puts a special emphasis on recent advances 

in Data Mining, Machine Learning, Analytics and Game Theory, on the scientific aspects and 

criteria of complexity vs regularity, and it prepares new perspectives and avenues of future 

research, problem solution and real-word application. 
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3 The position of women in life: a complex societal problem 
Prof. Dorien  DeTombe (MSc. Ph.D.)  

Sichuan University, Chengdu, P.R. China  

Founder of the Theory of Societal Complexity 

Chair International Research Society on Methodology of Societal Complexity 

Amsterdam, The Netherlands, Europe Tel: +31 20 6927526  DeTombe@nosmo.nl 

www.doriendetombe.nl 

Abstract 

Unfortunately, biological differences between men and women are often used to justify unequal 

cultural and political rights, and treatment of women. Although human rights should apply 

worldwide to all humans, both men and women, in many countries the political and cultural 

differences between men and women vary considerably in daily life. Often women are found to 

have fewer rights and opportunities than men. Illustrative cases may be found in property rights, 

the ability to borrow and lend money, to start businesses and even in the habits of travelling by 

one’s self. Even in most Western-European and Anglo-Saxon countries, where there is a stated 

respect for the human rights for both sexes, women may find themselves in disadvantageous 

situations. Even in these countries the rights, when examined from a women’s perspective, are 

often more paper rights than practical. One still sees too few women in higher positions in politics, 

science and business. Given that the brains and capacities are equally divided among humans, men 

and women alike, it is a waste of societal resources to not develop the capacities of women and 

allow them to bloom. When a country agrees to protect human rights, then some changes should 

be made. Making changes is not easy. It took, for instance, a lot of effort to change the position of 

laborers in the 19th century in Europe, and to extend the voting rights to women in the 20th century 

in Europe. 

Improving the position of women is a complex societal problem. First, there has to be an awareness 

that the position of women can and should be improved. The issue should be put on a political 

agenda and promoted by a political lobby group representing the people who support this as a good 

idea. Then the current position of women should be determined, and the goals for change should 

be formalized. Often change is best started by improving education for all children, boys and girls 

alike. The Methodology of Societal Complexity provides approaches for describing and handling 

this type of problem. The Compram methodology is one of the central methodologies of this 

emerging field.  

The Compram methodology describes several steps that should be taken after the problem is put 

on the political agenda. A facilitator who can coordinate, and lead the process must be appointed. 

First the current position of women must be described. This is a knowledge problem, and the 

facilitator invites experts from different fields to consider the issue. Then the desired goals must be 

formulated. These indicate the desired position of women after the change process is implemented. 

The facilitator considers the different interest groups, the parties, involved in this problem. This 

step considers the power and particular power differences among the different interest groups. In 

addition, the facilitator establishes what the different parties want in regard to the position of 

women.  Eventually, the different parties should find mutual agreements about the goals, desired 

changes, and processes. These must be discussed among the people in order to find out their 

opinions before the changes are implemented. This step provokes emotions, and it is important to 

consider and handle these before any change process is implemented. After a few years the 

implementations can be evaluated to determine their success. Cultural and political changes happen 

very slowly and are often very difficult to implement. These represent complex societal problems 

which are the object of research of the field of Methodology of Societal Complexity. 

mailto:DeTombe@nosmo.nl
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4 Knowledge Institute for Global Safety (KIGS) 

Scientific Research and Support Institute for Handling Global Safety 

 

Prof. Dorien  DeTombe (MSc. Ph.D.)  

Sichuan University, Chengdu, P.R. China  

Founder and Chair International Research Society on Methodology of Societal Complexity  

Amsterdam, The Netherlands, Europe Tel: +31 20 6927526  DeTombe@nosmo.nl 

http://www.complexitycourse.org    www.doriendetombe.nl 

 

Publication: 

DeTombe, Dorien (2017) Knowledge Institute for Global Safety (KIGS). Scientific Research and 

Support Institute for Handling Global Safety. Moldavia: University of Moldavia. 

Abstract  

 

Global safety is high on the agenda of politicians, special after the 9/11 incident in 2001. There are 

many kinds of dangers, such as terrorism, tsunamis and credit crises. These dangers threaten 

people, the economy and the stability of States. Handling these kinds of problems belongs to the 

Field of Societal Complexity. The claim of this field is that complex societal problems should be 

handled in according to the approaches, methods and tools of this field, such as the COMPRAM 

methodology.  

In order to create a safer world one needs to know where the dangers come from and what the 

causes are of the threats. Each threat has different causes and different effects on different elements 

in society. Therefore a careful analysis of the situation should be made, with a distinction between 

causes and effects, in order to see what the elements are and how they are related, which power 

groups are involved and then to find out which package of sustainable changes can have the desired 

effect to mitigate the threats.  

Each complex societal problem has a knowledge, a power and an emotion element. To find out 

what we know about the problem, who is affected by it, which parties are involved, who benefits 

and who suffers, what emotions and political vulnerabilities are going on, one has to analyze the 

problem. This needs an interdisciplinary approach. An interdisciplinary group of knowledge 

experts should analyze the situation and discuss possible changes. Then actors should discuss the 

issues and give their opinion on the situation. Together the experts and actors should find some 

fruitful changes. These interventions should be carefully implemented and evaluated on their 

desired effects on the problem. The COMPRAM methodology is a scientific developed 

methodology developed to handle societal complexity in this way. 

Some threats are always there, some come unexpectedly. Therefore we must be prepared. We can 

prepare ourselves by creating a Knowledge Institute for Global Safety (KIGS), a Scientific 

Research & Support Institute for Handling Global Safety based on the COMPRAM methodology 

as is advised by the OECD in 2006. This Institute can react adequately on new and old complex 

local and global societal problems. 
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5 The Combined Effect of Right Prefrontal Cortex Signals  

and Testosterone Levels on Economic Decision-Making  

after Social Provocation 
 

Erik Kropat* 
University of the Bundeswehr Munich 

Werner-Heisenberg-Weg 39, 85577 Neubiberg, Germany 

Email: Erik.Kropat@gmx.de 

 

Gerhard-Wilhelm Weber1 

Middle East Technical University, 06800 Ankara, Turkey 

Email: gweber@metu.edu.tr 

 

Abstract 

The goal of this study is to design a new strategy towards the exploration of a simultaneous 

hormone-behavior and brain-behavior association in context of social provocation in economic 

decisions. Previous studies on economic decision-making suggest that the right dorsolateral 

prefrontal cortex (DLPFC) modulates value signals in the orbitofrontal cortex (OFC), a region 

involved in impulse control and self-regulation. Other studies have supported the hypothesis that 

testosterone's role in aggressive behavior is moderated through the OFC. In an experimental setting, 

two strategies can be combined. Firstly, right DLPFC can be down-regulated by a repetitive 

transcranial magnetic stimulation. Secondly, participant's testosterone levels can be observed and 

categorized (low, high). This opens a further avenue for the investigation of the combined effects 

of testosterone levels and right DLPFC activation on economic decisions after a social provocation. 

Keywords: Social decision-making, neuro-economics, impulsive decision making, behavioral 

endocrinology, dorsolateral prefrontal cortex, testosterone, ultimatum game 

                                                 
1  G.-W. Weber (honorary positions): 

        Faculty of Economics, Business and Law, University of Siegen, Germany; 

                   School of Science, Information Technology and Engineering, University of Ballarat, Australia; 

                Center for Research & Development in Mathematics and Applications (CIDMA),  

               Department of Mathematics, University of Aveiro, Portugal; 

              University of North Sumatra, Medan, Indonesia. 
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6 Large On a Strategy Towards the Exploration  

of Implicit Motives and Associated Automatic Processes  

with Respect to Intertemporal and Impulsive Decision-Making 

 

Erik Kropat* 
University of the Bundeswehr Munich 

Werner-Heisenberg-Weg 39, 85577 Neubiberg, Germany 

Email: Erik.Kropat@gmx.de 

 

Gerhard-Wilhelm Weber2 

Middle East Technical University, 06800 Ankara, Turkey 

Email: gweber@metu.edu.tr 

 

Abstract 

The goal of this study is to propose a new strategy towards the exploration of implicit motives and 

associated automatic processes with respect to strategic decision-making. The theoretical 

contribution consists in an extension of the Temporal Motivation Theory (TMT) that integrates the 

perception of time. Recent studies indicate the existence of a relation between measures of 

impulsivity, subjective perception of time and delay discounting of an expected reward in 

intertemporal decision-making. This connection builds the theoretical foundation of the proposed 

experimental strategy intended to reveal the role of implicit motives and particular associated 

automatic processes in impulsive decision making. This approach is further supported by new 

findings on the relation between implicit motives and self-control depletion with respect to 

economic decisions. In an experimental setting, ego-depletion techniques can be applied that 

consume limited cognitive resources and temporarily weaken self-control of a participant. As 

indicated by several recent studies, this may result in a significant effect on the behavioral side that 

is governed by implicit motives and related automatic processes. An experimental study is 

proposed to investigate the sequence of impulsivity, time perception and degree of delay 

discounting as a particular type of an automatic process associated with implicit motives in 

impulsive decision-making. 

 

Keywords: Implicit motives, impulsivity, perception of time, delay-discounting, ego-depletion, 

intertemporal decision making, impulsive decision making 

  

                                                 
2  G.-W. Weber (honorary positions): 

        Faculty of Economics, Business and Law, University of Siegen, Germany; 

                   School of Science, Information Technology and Engineering, University of Ballarat, Australia; 

                Center for Research & Development in Mathematics and Applications (CIDMA),  

               Department of Mathematics, University of Aveiro, Portugal; 

              University of North Sumatra, Medan, Indonesia. 
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7 The Role of LiBerated Social Entrepreneur in Developing Countries:  

A mid-way 

Berat Kjamili 

Department of Economics, METU, 06800 Ankara, Turkey 

Gerhard-Wilhelm Weber                                                                                                                                                                                                                                                                                                                                                                                                    

Institute of Applied Mathematics, METU, 06800 Ankara, Turkey 

Supervised by Çınla Akdere 

Department of Economics, METU, 06800 Ankara, Turkey 

Abstract 

 

We will define entrepreneurship in terms of commercial entrepreneur and social 

entrepreneur. We aim to illustrate what is meant when we define the terms of commercial and 

social entrepreneur. Afterwards we will show the related problems, difficulties and similarities of 

two type of entrepreneurship. We will liberate the entrepreneurship and will define on new type 

middle position of entrepreneur as we called the LiBerated Social Entrepreneur. We are aiming to 

clarify the differences between developed and developing countries and entrepreneurs’ role in 

terms of development. Theoretical approaches and theoretical verification are included as well. We 

also give real life examples where we illustrate that this kind of entrepreneurship is existing. After 

defining the terms of Liberated social entrepreneur, we give the business model which enable social 

entrepreneur to generate some profit and creative destruction. Our business model combines profit 

and social impact simultaneously.  
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8 An Optimization-based Algorithm Finding the Grey Core element of  

 Cooperative Grey Games 

 

 

 

Mehmet Onur OLGUN, onurolgun@sdu.edu.tr, Süleyman Demirel University, Isparta, 

Turkey;  

 

Sırma Zeynep Alparslan Gök zeynepalparslan@yahoo.com, Süleyman Demirel University, 

Isparta, Turkey;  

 

 

Introduction 

 

 

Cooperative game theory has been enriched in recent years with several models which provide 

decision making support in collaborative situations under uncertainty (Branzei et al. 2008). These 

models are generalizations of the classical model regarding the type of coalition values. In classical 

cooperative game theory, the payoffs to coalitions of players are known with certainty, but when 

uncertainty is taken into consideration, the characteristic functions are not real-valued as in the 

classical case. To construct such a game, one observes a lower and an upper bound of the 

considered payoffs with grey numbers or, more generally, the characteristic function grey numbers 

may result from solving general optimization problems (Palanci et al.(2014)). This is under 

important, for example, from a computational and algorithmic viewpoint with uncertainty. Solution 

concepts that associate with each cooperative grey game sets of grey allocations with appealing 

properties provide a natural way to capture the uncertainty of coalition values into the players’ 

payoffs. In this study, the grey core, for cooperative grey games, are introduced and studied. We 

present a linear programming problem for the grey core. We suggest a corresponding optimization-

based algorithm finding the grey core element of a cooperative grey game. 
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9 USING GAME THEORY APPLICATION TO CATASTROPHIC EVENTS  

Pınar USTA1*,Serap Ergün2, Sırma Zeynep ALPARSLAN GÖK 3 

1 *Suleyman Demirel University, Department of Civil Engineering, Isparta, Turkey, pinarusta@sdu.edu.tr 

2 *Suleyman Demirel University, Department of Software Engineering, Isparta, Turkey,  

serapbakioglu@sdu.edu.tr 

3 *Suleyman Demirel University, Department of Mathematics, Isparta, Turkey,  

sirmagok@sdu.edu.tr 

 

Abstract 

Throughout history, disasters have had a defining impact on individuals, governments, and society 

as a whole. Many countries have multiple catastrophic events and vulnerable to disasters. These 

include earthquake, flood, tsunami, fire, attacks. Game theory is a tool for modeling systems in 

which multiple decision makers act according to their own objectives and where individual choices 

affect system outcomes. Using game theory, could provide an initial approach for the development 

of a decision support framework for emergency managers entering a disaster environment. This 

article presents literature review about a using game theory application to catastrophic events. 

Keywords: Game theory, Disaster, Construction 
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10 Comparing Value at Risk, Conditional Value at Risk and Robust 

Conditional Value at Risk 
Zeynep Cobandag Guloglua and Gerhard Wilhelm Weberb 

aInstitute of Social Science, Istanbul Technical University (ITU), Turkey, cobandag@itu.edu.tr 
bInstitute of Applied Mathematics, Middle East Technical University (METU), Turkey, gweber@metu.edu.tr 
 

In this chapter, we state and discuss properties of some popular risk measures used in portfolio 

optimization problems: Value at Risk (VaR), Conditional Value at Risk (CVaR) and Robust 

Conditional Value at Risk (RCVaR). In particular, CVaR and RCVaR measures are discussed in 

detail. RCVaR approach consists in the use of robust optimization techniques for minimization of 

CVaR. Finally, we conclude that by using RCVaR approach; one can control the parameter 

uncertainty with some robust distribution assumptions and have certain optimal solutions. 

 

In the financial industry, it is a necessity to make comprehensive risk analysis and risk 

measurement. In fact, ineffective risk forecasting may cause misleading decisions for meeting 

regulatory demands as well as misleading capital allocations decisions for financial portfolios. 

After Markowitz’s (1952) seminal work, quantitative techniques are introduced in the area of asset 

allocation and portfolio management by academics. JP Morgan’s Risk Metrics document (1996) 

introduced a new quantile based risk measure called as Value at Risk. VaR measure simply gives 

the expected loss value that exceeds a threshold for a given holding period. VaR becomes a popular 

risk measure since it is easy to compute and interpret. In addition, Basel III, prepared by the Basel 

Committee on Banking Supervision (1996) at the Bank for International Settlements suggests 

Banks to use VaR in order to compute the market risks. However, it has some undesirable 

properties which are widely criticized by researchers. For example, Rockafellar and Uryasev 

(2000) discussed that VaR does not take into account the risk that exceeds VaR, and that for 

different confidence levels it can provide conflicting results.  Artzner, Delbaen, Eber and Heath 

(1998) introduced the concept coherent risk measures. In their paper, they defined a complete set 

of axioms that have to be satisfied by a measure of risks in generalized sense. A risk measure which 

satisfies translation invariance, subadditivity, positive homogeneity and monotonicity is called a 

coherent risk measure.  After, their study in 1998, coherent risk measure concept has become a 

criterion to evaluate risk measures. VaR is not a coherent risk measure since it fails to hold 

subadditivity axiom of coherence. 
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                                 11 Snow Cover Mapping from Satellite Data by 

Artificial Neural Networks and Support Vector Machines 
 

An OR Contribution to Land-Use, Water-Management and Development  

 

S. Kuter a, b, *, B. B. Ciftci c, G.-W. Weber b, e  

a Cankiri Karatekin University, Faculty of Forestry, Department of Forest Engineering, 18200, Cankiri, Turkey  

e-mail: semihkuter@karatekin.edu.tr, Tel:+90 376 212 27 57, Fax: +90 376 213 69 83 

b Middle East Technical University, Institute of Applied Mathematics, 06800, Ankara, Turkey 

e-mail: gweber@metu.edu.tr 

c Cankiri Karatekin University, Graduate School of Natural and Applied Sciences, Department of Forest Engineering, 18200, 

Cankiri, Turkey  

e-mail: boraberkaybb@hotmail.com 

e Middle East Technical University, Graduate School of Natural and Applied Sciences, Department of Geodetic and Geographic 

Information Technologies, 06800, Ankara, Turkey 

 

Extended Abstract 

As an interdisciplinary science, Operational Research (OR) plays a key role in almost all 

branches of science and engineering for decision making in complex real-world problems by 

employing scientific methods fundamentally based on the theories of Data Mining, Statistical 

Learning and Inverse Problems. 

Besides the development of our world in the dizzying speed, whole series of problems, like 

global warming, drastic changes in weather and climate, devastating impacts of natural disasters 

(i.e., typhoon attacks, floods, or tsunamis), downsizing in agricultural areas, expanding 

urbanization, pollution of world’s natural resources, etc. are at alarming levels [1]. These global 

challenges often exhibit spatial characteristics, and closely related to our nature and environment.   

It is inevitable for us to consider these problems within an OR perspective, and in order to 

prevent and tackle them, we need more information about the interaction between human and 

environment. Hence, we require effective tools to deepen our understanding in such natural and 

environmental phenomena, where we have to “mine” for the inherent structure of the data in both 

time and spatial domains. 
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12 A Classification Model based on Multivariate 

Adaptive Regression Splines (MARS) 
 

                                                 Pakize Taylan1, and Gerhard Wilhelm Weber2 
                                                                                1Science Faculty, Dicle University, 21280 Diyarbakır 

                                            2Institute of Applied Mathematics, Middle East Technical University, 06800 

Ankara 

Abstract Logistic regression is considered to be one of the most popular 

approaches for 

classification of binary data. Researchers from various disciplines such as 

statistics, machine learning and data mining have dealt with classification by using 

logistics regression from available data. This chapter presents and classification 

approache model for binary data where logistic regression updated with the 

Multivariate Adaptive Regression spline (MARS). For this purpose we construct 

penalized log likelihood problem based on the MARS (MBPLL) and; we express 

MBPLL as a conic quadratic optimization problem which is a well structured 

convex optimization problem and solve it by great and the very efficient interior 

points methods. 
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1.1.  

1. Introduction 
 

In cross-well seismic tomography, velocity distribution between two boreholes is reconstructed. 

The reconstruction is obtained, if time of travel for ray paths between two boreholes are measured 

[8]. Cross-well seismic tomography is a vital technique which is commonly used in geology [1]. 

For this reason, it is used in many applications regarding petroleum industry [11]. For instance, 

methods of cross-well tomography are used to get a more proper understanding about the 

subsurface geology, map hydrocarbon displacements and water fonts, refined permeability, and 

porosity distribution estimates [11]. In addition, cross-well tomography is used by hydrologists to 

clean up contaminants in fractured bedrock [8]. They need to obtain the locations of hydraulically 

conductive fractures in order to clean up contaminants in fractured bedrock [8]. Hence, they can 

get the locations of these fractures by obtaining P-wave velocity structure between two wells [8].    

 

In this chapter, iterative methods for tomography problems, which are Kaczmarz’s method, 

algebraic reconstruction technique (ART), and simultaneous iterative reconstruction technique 

(SIRT), are analyzed and their implementation to a specific cross-well tomography problem is 

examined. Convergence to the solutions of the iterative methods on the problem are also examined 

for different tolerance values in this chapter. Therefore, tomography (X-ray tomography, seismic 

tomography, cross-well tomography) and the specific problem are explained in Section 2. Then, 

the iterative methods are analyzed, and their results are described in Section 3. In Section 4, the 

results, which were obtained by applying Kaczmarz’s method, ART, and SIRT to the cross-well 

tomography problem, are compared. 
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Abstract 

Parallel to the developments in communication and information technology, especially the growth 

and development of internet, companies have started to experience both advantages and 

disadvantages. Risk based audit and IT audit with COBIT are discussed widely. Besides, integrated 

audit, corporate governance and the COSO framework are popular topics. Big data in auditing, 

cloud technologies, internet of things (IOTs), data fraud and theft, classification of data risks, 

encryption of data, data analytics and log records can be added to the list of contemporary issues 

related to auditing. Definitely, auditing and ethics relationship is another dimension of the issue. 

Thus, today’s auditing environment is much more different compared to former years. Besides 

several benefits and opportunities, communication and information technology improvements have 

some drawbacks. As an example, cyber attacks have begun to harm organizations. Some measures 

and auditing techniques are being implemented to protect firms against cyber attacks, but they 

continue to be a threat. This study stresses the importance of subject, provides information on 

terminology, presents a literature review, analyzes the types of cyber attacks, software used by 

companies and the prevention of these cyber attacks. Techniques to protect against cyber attacks 

are also emphasized.  This research also takes advantage of case analysis and an interview with a 

retired IT professional as a bilateral approach for data and methodology.  

 

Keywords: Auditing, Cyber Attacks, Technology, Security, Information Technologies 
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